Olivier Blanchard
Alessia Amighini
Francesco Giavazzi

MACROECONOMICS

A EUROPEAN PERSPECTIVE

“This is a truly outstanding textbook that beautifully
marries theory, empirics and policy. It is surely
destined to become the gold standard against which
all other texts must be measured.”

138 Prentice Hall Charles Bean, Deputy Governor, Bank of England

FINANCIAL TIMES



MACROECONOMICS

Visit the Macroeconomics: A European Perspective Companion
Website at www.pearsoned.co.uk/blanchard to find valuable
student learning material including:

® Multiple choice questions to help to test learning.

@ Active graphs which allow students to manipulate and
interact with key graphs to develop their understanding of
macroeconomics.

® Glossary explaining key terms.

® A new Macroeconomics in the News blog site, updated
monthly with the latest news stories related to chapters in
the book.

There is also material for instructors:

@ Instructor’s Manual including a motivating question and
summaries section of key material for each chapter.

® PowerPoint slides that can be downloaded and used for
presentations, containing diagrams and tables that offer you
flexibility in your teaching.

@ Testbank of question material providing hundreds of
questions grouped by chapter.




Refreshingly original for an undergraduate text. Relevant applications to European
economies and elsewhere are plentiful, and the breadth of topics covered is truly
impressive. Unlike many texts at this level, the authors do not avoid potentially tricky, yet
important topics; they do their utmost to relate textbook theory to real-world economics.
Relative to competing texts, | think students would find this more engaging.

Paul Scanlon, Trinity College Dublin

Up-to-date material on the euro, especially in light of the current crisis; strong open
economy emphasis; and lots of examples from European countries. There is so much new
material on the monetary union that there is much less need for supplementary reading.
Pekka llmakunnas, Aalto University School of Economics

The European adaptation keeps the structure of the original book, already appreciated
by lecturers. It integrates specific analysis of recent economic events (in particular the
sub-prime crisis), illustrates study cases with European examples and proposes extended
theoretical developments. It is sure to become even more popular than its famous ancestor
among European students.

Bertrand Candelon, Maastricht University School of Business and Economics

This edition has clear exposition and keeps the analytical level simple, but still at a detailed
level. The chapter on the credit crunch is particularly interesting and well written, and the
use of the IS-LM model to describe the effects of the crisis is well presented. Given the

level of the maths explanation in the text, all students should find it easy to follow the
analysis in the book.
Gianluigi Vernasca, University of Essex

This is a truly outstanding textbook that beautifully marries theory, empirics and
policy. It is surely destined to become the gold standard against which
all other texts must be measured.
Charles Bean, Deputy Governor, Bank of England

This book succeeds in explaining complex economic questions with simple language
whilst always referring to the data. The chapters on Europe are a welcome feature
and will help students to understand the challenges and potentials of the
European project.

Lucrezia Reichlin, London Business School



MACROECONOMICS

A EUROPEAN PERSPECTIVE

Olivier Blanchard, Alessia Amighini
and Francesco Giavazzi

Prentice Hall
is an imprint of

PEARSON
—
Harlow, England « London « New York « Boston « San Francisco « Toronto

Sydney « Tokyo « Singapore « Hong Kong « Seoul « Taipei « New Delhi
Cape Town « Madrid « Mexico City « Amsterdam « Munich « Paris « Milan



Pearson Education Limited
Edinburgh Gate

Harlow

Essex CM20 2JE

England

and Associated Companies throughout the world

Visit us on the World Wide Web at:
www.pearsoned.co.uk

First published 2010
© Pearson Education Limited 2010

The rights of Olivier Blanchard, Alessia Amighini and Francesco Giavazzi
to be identified as authors of this work have been asserted by them in
accordance with the Copyright, Designs and Patents Act 1988.

All rights reserved. No part of this publication may be reproduced, stored in
a retrieval system, or transmitted in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without either the prior
written permission of the publisher or a licence permitting restricted copying
in the United Kingdom issued by the Copyright Licensing Agency Ltd,
Saffron House, 6-10 Kirby Street, London EC1N 8TS.

ISBN: 978-0-273-72800-9

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data
A catalog record for this book is available from the Library of Congress

10 9 8 7 6 5 4 3 2 1
13 12 11 10

Typeset in 9.5/12.5 pt Charter by 35
Printed and bound by Rotolito Lombarda, Italy



BRIEF CONTENTS

List of figures

List of tables

List of Focus boxes

About the authors

Publisher’s acknowledgements
Guided tour

Preface

Author acknowledgements

Introduction
1 A tour of the world
2 A tour of the book

THE CORE

The short run
3 The goods market
4 Financial markets

5 Goods and financial markets: the IS-LM
model

6 The IS-LM model in an open economy

The medium run
7 The labour market

8 Putting all markets together:
the AS-AD model

9 The natural rate of unemployment and
the Phillips curve

10 Inflation, activity and nominal money growth

The long run

11 The facts of growth

12 Saving, capital accumulation and output
13 Technological progress and growth

Xii
XV
XVi
XVii
xviii
XX
XXii
XXV

39
40
58

80
107

135
136

161

187
205

227
228
245
268

EXTENSIONS

Expectations
14 Expectations: the basic tools
15 Financial markets and expectations

16 Expectations, consumption and investment

17 Expectations, output and policy

The open economy: exchange rates
and policy choices

18 Economic policy in an open economy
19 Exchange rate regimes

Pathologies

20 The crisis of 2007-2010
21 High debt

22 High inflation

Should policy makers be restrained?

23 Policy and policy makers: what do
we know?

24 Monetary and fiscal policy rules and
constraints

Europe in progress

25 European economic and monetary
integration

26 The euro: the ins and the outs

Appendix 1 A maths refresher

Appendix 2 An introduction to econometrics
Glossary

Symbols used in this book

Index

289
290
306
326
348

365
366
392

415
416
436
456

475

476

491

517

518
539

552
557
562
572
574






CONTENTS

List of figures xii
List of tables XV
List of Focus boxes Xvi
About the authors XVii
Publisher’s acknowledgements XViii
Guided tour XX
Preface XXii
Author acknowledgements XXV
INTRODUCTION 1
Chapter 1
A tour of the world 2
1.1 Europe and the euro 3
1.2 The economic outlook in the USA 6
1.3 BRIC countries 10
1.4 Looking ahead 11
Key terms 12
Questions and problems 12
Further reading 13
Appendix Where to find the numbers? 14
Chapter 2
A tour of the book 15
2.1 Aggregate output 16
2.2 The other major macroeconomic

variables 22
2.3 The short run, the medium run and

the long run 27
2.4 A tour of the book 28
Summary 30
Key terms 31
Questions and problems 31
Further reading 33
Appendix The construction of real GDP and

chain-type indexes 34

THE CORE

THE SHORT RUN 39
Chapter 3

The goods market 40
3.1 The composition of GDP 41

3.2 The demand for goods 42
3.3 The determination of equilibrium output 45
3.4 Investment equals saving: an alternative

way of thinking about the goods—-market

equilibrium 51
3.5 Is the government omnipotent? A warning 53
Summary 54
Key terms 55
Questions and problems 55
Chapter 4
Financial markets 58
4.1 The demand for money 59
4.2 Determining the interest Rate: Part | 62
4.3 Determining the interest Rate: Part || 69
4.4 Two alternative ways of looking at the

equilibrium 74
Summary 77
Key terms 77
Questions and problems 78
Further reading 79
Chapter 5
Goods and financial markets:
the IS-LM model 80
5.1 The goods market and the IS relation 81
5.2 Financial markets and the LM relation 85
5.3 Putting the IS and the LM relations

together 88
5.4 Using a policy mix 94
5.5 IS-LM and the liquidity trap 94
5.6 An analytical version of the IS-LM model 96
5.7 How does the IS-LM model fit the facts? 102
Summary 104
Key terms 104
Questions and problems 104
Further reading 106
Chapter 6
The IS-LM model in an open economy 107
6.1 Openness in goods markets 108
6.2 Openness in financial markets 115
6.3 The IS relation in an open economy 121
6.4 Equilibrium in financial markets 127
6.5 Putting goods and financial markets

together 129



viili CONTENTS

Summary 132
Key terms 132
Questions and problems 133
Further reading 134
THE MEDIUM RUN 135
Chapter 7
The labour market 136
7.1 A tour of the labour market 137
7.2 Wage determination 142
7.3 Price determination 149
7.4 The natural rate of unemployment 151
7.5 Where we go from here 155
Summary 156
Key terms 156
Questions and problems 156
Further reading 158
Appendix Wage and price setting relations versus

labour supply and labour demand 159
Chapter 8
Putting all markets together:
the AS-AD model 161
8.1 Aggregate supply 162
8.2 Aggregate demand 164
8.3 Equilibrium in the short run and in the

medium run 166
8.4 The effects of a monetary expansion 169
8.5 A decrease in the budget deficit 172
8.6 Changes in the price of oil 176
8.7 Conclusions 182
Summary 183
Key terms 184
Questions and problems 184
Chapter 9
The natural rate of unemployment
and the Phillips curve 187
9.1 Inflation, expected inflation and unemployment 188
9.2 The Phillips curve 189
9.3 The Phillips curve and the natural rate of
unemployment in Europe 196

Summary 201
Key terms 201
Questions and problems 202
Appendix From the aggregate supply relation

to a relation between inflation,

expected inflation and unemployment 204

Chapter 10

Inflation, activity and nominal

money growth 205
10.1 Output, unemployment and inflation 206
10.2 The effects of money growth 210
10.3 Disinflation 217
Summary 223
Key terms 223
Questions and problems 224
Further reading 226
THE LONG RUN 227
Chapter 11
The facts of growth 228
11.1 Measuring the standard of living 229
11.2 Growth in rich countries since 1950 232
11.3 A broader look at growth across time

and space 235
11.4 Thinking about growth: a primer 237
Summary 242
Key terms 242
Questions and problems 243
Further reading 244
Chapter 12
Saving, capital accumulation and
output 245
12.1 Interactions between output and capital 246
12.2 The implications of alternative saving rates 249
12.3 Getting a sense of magnitudes 258
12.4 Physical versus human capital 261
Summary 264
Key terms 264
Questions and problems 264
Further reading 266
Appendix The Cobb-Douglas production function

and the steady state 267

Chapter 13
Technological progress and growth 268
13.1 Technological progress and the rate

of growth 269
13.2 The determinants of technological

progress 275
13.3 The facts of growth revisited 280
Summary 283
Key terms 284
Questions and problems 284
Further reading 286



EXTENSIONS

EXPECTATIONS 289
Chapter 14
Expectations: the basic tools 290
14.1 Nominal versus real interest rates 291
14.2 Nominal and real interest rates and the

IS-LM model 296
14.3 Money growth, inflation and nominal and

real interest rates 296
14.4 Expected present discounted values 299
Summary 304
Key terms 304
Questions and problems 304
Chapter 15
Financial markets and expectations 306
15.1 Bond prices and bond yields 307
15.2 The stock market and movements in

stock prices 314
15.3 Bubbles, fads and stock prices 318
Summary 321
Key terms 322
Questions and problems 322
Further reading 323
Appendix Arbitrage and stock prices 324
Chapter 16
Expectations, consumption and
investment 326
16.1 Consumption theory and the role of

expectations 327
16.2 Toward a more realistic description 331
16.3 Investment 335
16.4 The volatility of consumption and investment 342
Summary 343
Key terms 344
Questions and problems 344
Appendix Derivation of the expected present

value of profits under static
expectations 347

Chapter 17
Expectations, output and policy 348
17.1 Expectations and decisions: taking stock 349
17.2 Monetary policy, expectations and output 352
17.3 Deficit reduction, expectations and output 356
Summary 361
Key terms 361
Questions and problems 362

CONTENTS  iX
THE OPEN ECONOMY: EXCHANGE
RATES AND POLICY CHOICES 365
Chapter 18
Economic policy in an open
economy 366
18.1 Increases in demand, domestic or foreign 367
18.2 Depreciation, the trade balance and
output 372
18.3 Looking at dynamics: the J-curve 375
18.4 Saving, investment and the trade balance 377
18.5 The effects of policy in an open economy 381
18.6 Fixed exchange rates 382
Summary 387
Key terms 387
Questions and problems 387
Further reading 390
Appendix Derivation of the Marshall-Lerner
condition 391
Chapter 19
Exchange rate regimes 392
19.1 The medium run 393
19.2 Exchange rate crises under fixed exchange
rates 397
19.3 Exchange rate movements under flexible
exchange rates 401
19.4 Choosing between exchange rate regimes 404
Summary 409
Key terms 409
Questions and problems 409
Appendix 1 Deriving aggregate demand under
fixed exchange rates 413
Appendix 2 The real exchange rate and domestic
and foreign real interest rates 414
PATHOLOGIES 415
Chapter 20
The crisis of 2007-2010 416
20.1 What cannot keep going eventually stops 417
20.2 Households ‘under water’ 419
20.3 Leverage and amplification 421
20.4 Investment demand, with banks as
intermediaries 424
20.5 International contagion 427
20.6 Policy response to the crisis 428
20.7 The legacy of the crisis 432
Summary 433
Key terms 434
Questions and problems 434
Further reading 435



X CONTENTS

Chapter 21

High debt 436
21.1 The government’s budget constraint 437
21.2 The evolution of the debt/GDP ratio 441
21.3 The return from a high debt 449
Summary 454
Key terms 454
Questions and problems 454
Further reading 455
Chapter 22

High inflation 456
22.1 Budget deficits and money creation 458
22.2 Inflation and real money balances 462
22.3 Deficits, seignorage and inflation 464
22.4 How do hyperinflations end? 468
22.5 Conclusions 471
Summary 471
Key terms 472
Questions and problems 472
Further reading 473
SHOULD POLICY MAKERS BE
RESTRAINED? 475
Chapter 23

Policy and policy makers: what do

we know? 476
23.1 Uncertainty and policy 477
23.2 Expectations and policy 480
23.3 Politics and policy 485
Summary 487
Key terms 488
Questions and problems 488
Further reading 490
Chapter 24

Monetary and fiscal policy rules

and constraints 491
24.1 The optimal inflation rate 492

24.2 Monetary policy rules 496
24.3 Fiscal policy rules and constraints 506
Summary 512
Key terms 513
Questions and problems 514
Further reading 516
EUROPE IN PROGRESS 517
Chapter 25
European economic and monetary
integration 518
25.1 Why have Europeans always been so adverse

to exchange rate volatility? 519
25.2 The monetary history of Europe from post-war

to the present day 521
25.3 The European system of central banks:

structure and objectives 527
Summary 537
Key terms 537
Questions and problems 537
Further reading 538
Chapter 26
The euro: the ins and the outs 539
26.1 Is Europe an optimal currency area? 540
26.2 The first ten years of the euro (1999-2009) 543
26.3 Should the outs join? 546
Summary 550
Key terms 550
Questions and problems 551
Further reading 551
Appendix 1 A maths refresher 552
Appendix 2 An introduction to econometrics 557
Glossary 562
Symbols used in this book 572
Index 574



Supporting resources
Visit www.pearsoned.co.uk/blanchard to find valuable online resources

Companion Website for students

® Multiple choice questions.

@ Active graphs.

o Glossary.

® A new Macroeconomics in the News blog site, updated monthly with the latest
news stories related to chapters in the book

For instructors

® Instructor’s Manual.
® PowerPoint slides.
® Testbank.

Also: The Companion Website provides the following features:

@ Search tool to help locate specific items of content.
® E-mail results and profile tools to send results of quizzes to instructors.
@ Online help and support to assist with website usage and troubleshooting.

For more information please contact your local Pearson Education sales representative
or visit www.pearsoned.co.uk/blanchard.




LIST OF FIGURES

1.1

1.2

1.3

1.4
1.5
2.1
2.2

2.3

2.4

2.5
3.1
3.2
3.3

4.1
4.2
4.3

4.4

4.5

4.6
4.7

4.8

4.9

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10

5.11
5.12
5.13
5.14
5.15

Real GDP growth in advanced, emerging and
developing economies since 1970

The unemployment rate in continental Europe and
the USA since 1970

Oil prices (2008 US dollars): January 1947—
December 2008

US house prices 1890-2006

The US trade deficit since 1990

Nominal and real GDP in the EU15 since 1970
Growth rates of GDP in the EU15 and in the USA
since 1970

Unemployment rates in the euro area, UK and
USA since 1993

Inflation rate, using the HICP and the GDP deflator
in the euro area since 1996

The organisation of the book

Consumption and disposable income

Equilibrium in the goods market

The effects of an increase in autonomous spending
on output

The demand for money

The determination of the interest rate

The effects of an increase in nominal income

on the interest rate

The effects of an increase in the money supply

on the interest rate

The balance sheet of the central bank and the effects
of an expansionary open market operation

Money demand, money supply and the liquidity trap
The balance sheet of banks and the balance sheet
of the central bank, revisited

Determinants of the demand and supply of

central bank money

Equilibrium in the market for central bank money
and the determination of the interest rate
Equilibrium in the goods market

The derivation of the IS curve

Shifts in the IS curve

The derivation of the LM curve

Shifts in the LM curve

The LM relation as an interest rate rule

The IS-LM model

The effects of an increase in taxes

The effects of a monetary expansion

The derivation of the LM curve in the presence of a
liquidity trap

The IS-LM model and the liquidity trap

Shifts of the IS curve

Movements along the IS curve

Shifts of the LM curve

Movements along the LM curve

© 0 0

20

22

24

26
28
44
47

48
61
64

64

65

66
67

69

71

74
82
83
84
86
87
88
89
91
92

94
95
97
98
99
99

5.16

6.1
6.2

6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10

6.11
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10
7.11

7.12
7.13

7.14
7.15

8.1
8.2

8.3
8.4
8.5
8.6

The empirical effects of an increase in the interest
rate in (a) the euro area and (b) the USA

UK exports and imports as ratios of GDP since 1948
The nominal exchange rate between the British pound
and the euro since 1999

The construction of the real exchange rate

Real and nominal exchange rates in the UK since 1999

The UK multilateral real exchange rate since 1980
Expected returns from holding one-year UK bonds or
one-year US bonds

Three-months nominal interest rates in the USA and
in the UK since 1970

The demand for domestic goods and net exports
Equilibrium output and net exports

The relation between the interest rate and exchange
rate implied by interest parity

The IS-LM model in an open economy

Population, labour force, employment and
unemployment in the EU27 (in millions), 2008

The participation rate of men and women

in Europe, 2008

The participation rate of men and women

between 55 and 64 years in Europe, 2008

The average unemployment rate in European
countries, 2008 (a)

The average unemployment rate in European
countries, 2008 (b)

Average flows between employment, unemployment
and non-participation in a hypothetical country
Average duration of unemployment in Europe and
the USA

Duration of unemployment insurance in Europe,
2008 (in months)

Employment protection across European countries,
1995

Gross minimum wages, euro per month, 2009
Relationship between trends in product market
regulation and wages in Europe (1998, 2003, 2008)
Wages, prices and the natural rate of unemployment
Unemployment benefits and the natural rate of
employment

Mark-ups and the natural rate of unemployment
Wage and price setting and the natural level of
unemployment

The aggregate supply curve

The effect of an increase in the expected price level
on the aggregate supply curve

The derivation of the aggregate demand curve
Shifts of the aggregate demand curve

The short-run equilibrium

The adjustment of output over time

103
108

111
113
114
115
118
121
124
126

129
131

137

137

138

139

139

140

141

147

148
148

150
152

153
154

159
163

164
165
166
167
168



8.7
8.8

8.9

8.10
8.11
8.12
8.13
8.14
8.15
8.16
8.17
8.18
8.19
9.1

9.2

9.3

9.4

9.5

10.1
10.2
10.3
10.4
10.5
10.6
111

11.2
11.3

11.5
11.6

121
12.2
12.3
12.4
12.5

12.6
12.7

12.8

131

The dynamic effects of a monetary expansion

The dynamic effects of a monetary expansion on
output and the interest rate

The dynamic effects of a decrease in the budget
deficit

The effects of an expansion in nominal money in

the Taylor model

The dynamic effects of a decrease in the budget
deficit on output and the interest rate

The real price of oil since 1970

The real price of oil in Europe and in the USA

The effects of an increase in the price of oil on the
natural rate of unemployment

The dynamic effects of an increase in the price of oil
Oil price increases and inflation in the UK since 1970
Qil price increases and unemployment in the UK
since 1970

The effects of 100% increase in the price of oil

on the CPI and on GDP

Energy intensity of GDP from 1990-2005

Inflation versus unemployment in the USA, 1900-1960
Inflation versus unemployment in the USA, 1948-1969
Inflation versus unemployment in the USA since 1970
US inflation since 1900

Change in inflation versus unemployment in the USA
since 1970

Changes in the unemployment rate versus output
growth in the USA since 1970

Output growth, unemployment, inflation and nominal
money growth

The adjustment of the real and the nominal interest
rates to an increase in money growth

Nominal interest rates and inflation in Latin America,
1992-1993

The three-month treasury bill rate and inflation

since 1927

Disinflation without unemployment in the Taylor model
GDP in selected economies since 1890

Happiness and income per person across countries
Growth rates of GDP per person since 1950 versus
GDP per person in 1950 (OECD countries)

Growth rate of GDP per person since 1960 versus
GDP per person in 1960 (2000 dollars) for 70 countries
Qutput and capital per worker

The effects of an improvement in the state

of technology

Capital, output and saving/investment

Capital and output dynamics

German log real GDP, 1885-1990

The effects of different saving rates

The effects of an increase in the saving rate on output
per worker

Different saving rates and income convergence

The effects of the saving rate on steady-state
consumption per worker

The dynamic effects of an increase in the saving rate
from 10% to 20% on the level and the growth rate

of output per worker

Output per effective worker versus capital per
effective worker

170
171
172
173
174
176
177
178
178
179
180
181
181
188
191
191
192
193
207
210
214
215
216
220
229
232
235

236
239

240
246
250
251
253

254
254

255

260

270

13.2

13.3
13.4
13.5

14.1
14.2
14.3
14.4
14.5

14.6
14.7

14.8
15.1
15.2

156.3
15.4
156.5

15.6

15.7

15.8

15.9

16.1
16.2
16.3
16.4

16.5

174
17.2
17.3
17.4
17.5
18.1
18.2
18.3
18.4
18.5
18.6

18.7

18.8

18.9

18.10

19.1

19.2
19.3

LIST OF FIGURES

The dynamics of capital per effective worker and
output per effective worker

The effects of an increase in the saving rate (1)

The effects of an increase in the saving rate (2)
Moore’s law: number of transistors per chip,
1970-2000

Definition and derivation of the real interest rate
Nominal and real interest rates in the UK since 1980
Expected inflation from consumer’s surveys in the EU
Expected inflation in the UK since 1985

Expected inflation calculated on French indexed
government bonds (OAT)

Equilibrium output and interest rates

The short-run effects of an increase in money
growth

Computing present discounted values

UK yield curves: June 2007 and May 2009

Returns from holding one-year and two-year bonds
for one year

The UK economy as of June 2007

The UK economy from June 2007 to May 2009

The expected path of the UK economy as of

May 2009

FT index: 30 share index (1/7/35 = 100) ordinary
shares, since 1975

An expansionary monetary policy and the stock
market

An increase in consumption spending and the stock
market

Returns from holding one-year bonds or stocks for
one year

The inter-temporal budget constraint

Two types of consumers

Computing the present value of expected profits
Tobin’s q versus the ratio of investment to capital:
annual rates of change, 1960-1999

Rates of change of consumption and investment

in the UK since 1960

Expectations and spending: the channels

The new IS curve

The new IS-LM curves

The effects of an expansionary monetary policy

The effects of a deficit reduction on current output
The effects of an increase in government spending (1)
The effects of an increase in foreign demand (1)
Fiscal multipliers and import penetration

The effects of an increase in foreign demand (2)
The J-curve

The real exchange rate and the ratio of the trade
deficit to GDP: USA, 1980-1990

US net saving and net investment since 1996

(% of GDP)

The effects of an increase in government spending (2)
The effects of a monetary contraction

The effects of a fiscal expansion under fixed
exchange rates

Aggregate demand and aggregate supply in an open
economy under fixed exchange rates

Adjustment under fixed exchange rates

Adjustment with a devaluation

xiii

271
275
275

277
292
293
294
295

295
297

298
299
307

309
312
313

313

315

316

317

324
329
333
336

339

343
349
351
354
354
358
367
369
371
374
376

376
380
381
382
386
395

396
397



Xiv
19.4

20.1
20.2

20.3
20.4
20.5
20.6

20.7

20.8
20.9
20.10
20.11
20.12
20.13
20.14
20.15
211

21.2
21.3
21.4
21.5
221
22.2

22.3

LIST OF FIGURES

Exchange rates of selected European countries relative

to the deutschmark, January 1992-December 1993 401
House price movements 417
The economic crisis of 2007-2009 and its effect

on the global economy 418
Defaults on US sub-prime mortgages 420
The growth of securitisation 421
Credit to private non-financial sector 423
Goods and financial market equilibrium following

a fall in banks’ capital 425
The external finance premium and the collapse of
investment expenditure 426
The collapse in US merchandise imports in 2009 427
The collapse in world trade in 2009 427
Policy response to the crisis 429
Monetary policy in the presence of a liquidity trap 430
Quantitative easing in the UK 430
Effectiveness of the policy response to the crisis 431
The 1930s and the 2007-2010 crisis 431
Legacies of the crisis: public debt 433
Official and inflation adjusted budget deficits

for the UK, 1949-2006 438
Tax reduction, debt repayment and debt stabilisation 440
A stable equilibrium (8 < 1) 443
The unstable equilibrium (8> 1) 443
The dynamics of the debt to GDP ratio in the

long run 445-6
Bolivian monthly inflation rate, January 1984-April

1986 461
Inflation and real money balances in Hungary,

November 1922-February 1924 463
Seignorage and nominal money growth 465

23.1
23.2

241

24.2

24.3

24.4

24.5

24.6

24.7
251

25.2

25.3
25.4
255
25.6

26.1
A1
A1.2
A2.1
A2.2

A2.3

Inflation and central bank independence

The evolution of the ratio of UK debt-to-GDP

since 1900

M1 growth and inflation: 10-year averages since 1968
The ECB interest rate since 1999

Output gap (GDP) (percentage deviation from

the trend)

CPI and money market inflation expectations

(annual percentage change)

Swedish inflation assessed using different

measures (annual percentage change)

Open unemployment in Sweden (per cent of the
labour force), seasonally adjusted

Ricardian equivalence illustrated

Differential between French and German three-month
interest rates

France: on-shore and off-shore three-month interest
rates

The two pillars of the ECB’s monetary policy strategy
How different is the ECB from the Bundesbank?

The ECB and expected inflation

Possible coalitions in the Governing Council

of the ECB

Per capita GDP in euro area economies since 1970

Changes in consumption vs changes in disposable
income, since 1970

Changes in consumption and changes in disposable
income: the regression line

A misleading regression

484

486

497

501

503

504

505

505
507

523

524
530
532
533

536
545
555
556

557

558
560



LIST OF TABLES

1.1

1.2

1.3

1.4

2.1

3.1
4.1

5.1
6.1

6.2

6.3

6.4

7.1

7.2
8.1

9.1

10.1
10.2
10.3
11.1
11.2
11.3

11.4

121

Growth, unemployment and inflation in the EU

since 1991

Income per capita in Europe compared to

the USA (USA = 100)

Growth, unemployment and inflation in the USA

since 1991

Output growth and inflation in the BRIC countries
since 1991

The composition of GDP by type of income,

1970 and 2007

The composition of GDP, EU15, 2008

Currency composition of foreign exchange holdings
2001-2008: dollars vs euros

The effects of fiscal and monetary policy

Ratios of exports to GDP for selected OECD countries,
2007

The country composition of UK exports and imports,
2008

The UK balance of payments, 2008 (in billions

of pounds)

GDP, GNP and net factor income in Ireland,
2002-2008

Annual turnover and layoff rates (%) at Ford,
1913-1915

Net replacement rates in Europe, 2002

Short-run effects and medium-run effects of a monetary
expansion, a budget deficit reduction, and an increase
in the price of oil on output, the interest rate and the
price level

The natural rate of unemployment in some European
countries

Okun’s Law coefficients across countries and time
The effects of a monetary tightening

Comparative inflation and unemployment performance
Distribution of happiness in the USA over time

(per cent)

Distribution of happiness in the USA across income
groups (per cent)

The evolution of output per person in six rich countries
since 1950

Decomposition of per capita income in some European
countries compared to the USA, 2004

Proportion of the French capital stock destroyed by
the end of the Second World War

10

18
41

63
93

109

114

116

118

144
146

182

196

209

213

222

233

233

234

241

252

12.2

131

13.2

13.3

16.1

171

18.1
18.2

18.3
20.1
20.2
21.1
22.1
22.2
22.3

22.4
23.1

23.2

23.3

241
25.1

252
25.3

26.1

26.2

26.3

The saving rate and the steady-state levels of capital,
output and consumption per worker

The characteristics of balanced growth

Average annual rates of growth of output per worker
and technological progress in six rich countries
since 1950

Average annual rate of growth of output per worker
and technological progress in China, 1983-2003
Mean wealth of people, age 65-69, in 1991

(in thousands of 1991 dollars)

Fiscal and other macroeconomic indicators, Ireland,
1981-1984 and 1986-1989

Exchange rate and fiscal policy combinations
Average annual growth rates in the USA, the EU
and Japan since 1991 (per cent per year)

Interest rates and output growth: Germany, France
and Belgium, 1990-1992

What is leverage?

The leverage of US financial institutions in 2007
Primary balance, interest expenditure and gross debt
in selected advanced countries since 1992

Seven hyperinflations of the 1920s and 1940s

High inflation in Latin America, 1976-2000

Central government revenues, expenditures and
the deficit as a percentage of Bolivian GDP
Nominal money growth and seignorage

The response of output to a monetary shock:
predictions from four models

The response of output to a fiscal shock:
predictions from two models

Average growth during Labour and Conservative
administrations in the UK (per cent per year)
Inflation rates in OECD countries since 1981

The degree of openness of European economies
(exports + imports/GDP), 2005-2007

Euro conversion rates

Summary of available measures of euro area
inflation more than 12 months ahead

Correlation between regional and aggregate

GDP growth

Growth rate of interregional migration (percentage
of total population, annual average)

The sources of growth differentials across euro
area economies since 1999

261

274

280

282

334

358
375

378
385
422
423
448
457
457

460
466

477

479

486
502

520
526

535

542

543

545



LIST OF FOCUS BOXES

The history of EU enlargements in a nutshell
How is GDP measured?
Nominal and real GDP with more than one good

Real GDP, technological progress and the price
of computers

Savings and the German recession of 2002-2003
The paradox of saving
Semantic traps: money, income and wealth

Euro vs US dollar as a leading international reserve
currency

Bank runs

An alternative derivation of the LM relation as an interest
rate rule

Deficit reduction: good or bad for investment?
Can exports exceed GDP?

GDP versus GNP: the example of Ireland
Buying Brazilian bonds

Sudden stops, the strong dollar and the limits to the
interest parity condition

The European Union Labour Force Survey
Henry Ford and efficiency wages
How long lasting are the real effects of money?

Oil price increases: why are the 2000s so different from
the 1970s?

Theory ahead of facts: Milton Friedman and
Edmund Phelps

The Phillips curve and long-term unemployment
Okun’s law across European and non-European countries

Nominal interest rates and inflation across Latin America
in the early 1990s

Disinflation in the UK, 1979-1985
The construction of PPP numbers
Growth and happiness

Why has per capita income in Europe decreased relative
to the USA?

Capital accumulation and growth in France in the aftermath
of Second World War

Social security, saving and capital accumulation in Europe

Information technology, the new economy and
productivity growth

18
20

21
51
53
60

62
70

87
93
110
118
120

131
142
144
173

180

195
199
209

215
222
230
232

241

252
256

277

Constructing a measure of technological progress
How can inflation expectations be measured?

Deriving the present discounted value using nominal and
real interest rates

The vocabulary of bond markets

Making (some) sense of (apparent) nonsense: why the stock
market moved yesterday and other stories

Famous bubbles: from Tulipmania in 17th-century
Holland to Russia in 1994 and the USA in 2008

Do people save enough for retirement?
Investment and the stock market
Profitability versus cash flow

Rational expectations

Can a budget deficit reduction lead to an output
expansion? Ireland in the 1980s

Fiscal multipliers in an open economy
The US trade deficit: origins and implications
German unification, interest rates and the EMS

The return of Britain to the gold standard: Keynes
versus Churchill

The 1992 EMS crisis

Argentina’s currency board

Securitisation is a great invention — provided it is done right
Why did Poland do so well in the crisis?

How to compute the budget deficit corrected for inflation
A qualitative solution of difference equations

The Bolivian hyperinflation of the 1980s

Hyperinflation in Zimbabwe

Four macroeconometric models

Was Alan Blinder wrong in speaking the truth?

Money illusion

The unsuccessful search for the right monetary aggregate
Inflation targeting in Sweden

Criteria for admissions to the EMU set by the Maastricht
Treaty

Measures of euro area expectations of future inflation
Costs and benefits of a monetary union

How Iceland suddenly realised the potential benefits of euro
membership

A guide to understanding econometric results

281
294

303
308

319

319
334
338
340
355

358
370
378
384

398
400
406
421
432
438
443
460
469
478
484
494
498
503

526
534
540

549
559



ABOUT THE AUTHORS

Olivier Blanchard is the
Class of 1941 Professor of
Economics at MIT. He did
his undergraduate work
in France and received a
PhD in economics from
MIT in 1977. He taught
at Harvard from 1977 to
1982, and has taught at
MIT since 1983. He has
frequently received the
award for best teacher
in the department for
economics.

He has done research on many macroeconomic issues,
from the effects of fiscal policy, to the role of expectations,
price rigidities, speculative bubbles, unemployment in
Western Europe, transition in Eastern Europe, labour
market institutions and unemployment, and, most recently,
the financial and macroeconomic crisis. He has done work
for many governments and many international organisa-
tions, including the World Bank, the IMF, the OECD, the
European Commission and the EBRD. He has published
more than 160 articles and edited or written more than 15
books, including Lectures on Macroeconomics with Stanley
Fischer.

He is a research associate of the National Bureau of
Economic Research, a fellow of the Econometric Society, a
member of the American Academy of Arts and Sciences, and
a past vice president of the American Economic Association.
He is a past member of the French Council of Economic
Advisers, and a past editor of the Quarterly Journal of
Economics and of the American Economic Journal:
Macroeconomics. He is currently on leave from MIT, work-
ing as the chief economist of the IMF.

Olivier Blanchard lives in Washington with his wife,
Noelle, and has three daughters, Marie, Serena and Giulia.

Francesco Giavazzi is Professor of Economics at Bocconi
University in Milan and has been, for many years, a visiting
professor at MIT where he has often taught the basic
macroeconomics course for undergraduates. After studying
electrical engineering in Milan, he received a PhD in eco-
nomics from MIT in 1978. He then taught at the University
of Essex.

His research has
focused on fiscal policy,
exchange rates and the
creation of the European
Monetary Union. His
books include Limiting
Exchange Rate Flexibility:
the European Monetary
System  with  Alberto
Giovannini and The
Future of Europe: Reform
or Decline with Alberto
Alesina.

He has frequently
advised governments and
central banks: he was the Houblon-Norman Fellow at
the Bank of England, evaluated IMF research, assessed
Sweden’s central bank for the Swedish Parliament with
Fredrick Mishkin, and is currently an adviser to the French
Treasury. He was also the macroeconomics editor of the
European Economic Review.

Francesco Giavazzi divides his life between Milan and
Cambridge (Massachusetts), although his best days are
spent skiing in the Dolomites and rowing along the canals of
Venice.

Alessia Amighini is
Assistant Professor of
Economics at Universita
del Piemonte Orientale
in Novara (Italy) and
Adjoint  Professor of
International Economics
at the Catholic University
in Milan. After gradu-
ating from  Bocconi
University in 1996, she
received a PhD in
Development Economics
from the University of
Florence, and then
worked as an Associate Economist at the Macroeconomics
and Development Policies Branch of UNCTAD (Geneva)
from 2003 to 2006.
She lives in Milan with her husband and two children.




PUBLISHER'S ACKNOWLEDGEMENTS

We are grateful to the following for permission to reproduce
copyright material:

CARTOONS

Cartoons on pages 23 and 40, copyright Universal Press
Syndicate; Cartoons on pages 37, 287 and 517, copyright
cartoonstock.com; Cartoon on page 279, copyright
globecartoon.com; Cartoon on page 476 from Haitzinger
Karikaturen 2004, Bruckmann (Haitzinger, H. 2004) p. 9,
copyright Horst Haitzinger.

FIGURES

Figure 1.1 from World Economic Outlook, Spring IMF
(2009) p. 1; Figures 2.4, 6.3, 8.2, 8.3, 8.4, 8.5 and 8.7
after Eurostat, European Commission, © FEuropean
Communities, 2009; Figure 5.16 from The Monetary
Transmission Mechanism in the Euro Area: More evidence
from Var Analysis, Working Paper No. 91, December,
European Central Bank (Peersman, G. and Smets, F. 2001),
data available free of charge from http://www.ecb.
europa.eu/home; Figure 7.1 after UK Office for National
Statistics, Crown Copyright material is reproduced with the
permission of the Controller, Office of Public Sector
Information (OPSI); Figures 8.9 and 8.10 from CESifo DICE
database; Figure 9.18 from Worldwide Trends in Energy Use
and Efficiency: Key Insights from IEA Indicator Analysis,
International Energy Agency (2008), © OECD/IEA, 2008;
Figure 9.19 from Macroeconomic Policy in a World Economy,
W.W. Norton and Co. Inc. (Taylor, J. B. 1994); Figure 12.3
from Penn World Tables, Center for International
Comparisons at the University of Pennsylvania; Figure 14.4
from Dale Jorgenson, post.economics.harvard.edu/faculty/
jorgenson/papers/aea5.ppt; Figure 18.3 from The Role of
Financial Markets’ Openess in the Transmission of Shocks in
Europe (National Institute of Economic and Social Research,
Discussion Paper No. 271), National Institute of Economic
and Social Research (Al-Eyd, A., Barrell, R. and Holland, D.
2006) p. 18; Figure 20.2 from IMF World Economic Outlook
Database, IMF; Figure 20.6 adapted from Bank for
International Settlements, 2009 Annual Report; Figures
20.13 and 20.15 from World Economic Outlook, update,

July, IMF (2009) Figures 2 and 1.14; Figure 20.14 from
A Tale of Two Depressions, voxeu.org, (Eichengreen, B. and
O’Rourke, K. H.); Figure 23.1 from ‘Political and monetary
institutions and public financial policies in the industrial
countries’, Economic Policy, October, pp. 341-92 (Grilli, V.,
Masciandaro, D. and Tabellini, G. 1991), Wiley-Blackwell;
Figure 25.3 from ‘Tenth anniversary of the ECB’, Monthly
Bulletin, June, p. 39 (ECB 2008), European Central Bank,
data available free of charge from http://www.ecb.europa.
eu/home; Figure 25.4 from Smant, D. J. C. ‘ECB Interest
Rate and Money Growth Rules’, Rotterdam, Erasmus
University (mimeo); Figure 25.5 from Monthly Bulletin,
August (ECB 2009), European Central Bank, data available
free of charge from http://www.ecb.europa.eu/home;
Figure 25.6 from Twenty-seven is a Crowd: Preparing the
ECB for Enlargement, CEPR Discussion Paper 09, CEPR
(Francesco, G., Baldwin, R., Berglof, E. and Widgrén, M.
2001); Figure 26.1 from Monthly Bulletin, April (2007),
European Central Bank, data available free of charge from
http://www.ecb.europa.eu/home.

TABLES

Table 1.1 from European Economy, Statistical Annex, Spring,
European Commission (2009), © European Communities,
2009; Table 1.4 after IMF World Economic Outlook
Database, IMF; Tables 3.1 and 26.1 after Eurostat,
European Commission, © European Communities, 2009;
Table 7.2 after UK Office for National Statistics, Crown
Copyright material is reproduced with the permission of the
Controller, Office of Public Sector Information (OPSI);
Table 7.4 after Central Statistics Office, Ireland; Table 8.2
after CESifo database; Table 11.3 from ‘Ten years of Mrs T.,
NBER Macroeconomics Annual, 4, Table 3, p. 23 (Bean, C. R.
and Symons, J. 1989), National Bureau of Economic
Research; Table 12.3 from Penn Tables, Center for
International Comparisons, University of Pennsylvania;
Table 13.2 from Postwar Economic Reconstruction and
Lessons for the East Today (Rudiger Dornbusch, Willem
Nolling, and Richard Layard, eds), MIT Press, Cambridge
(Saint-Paul, G. 1993) ‘Economic Reconstruction in France,
1945-1958’, © 1993 Massachusetts Institute of Tech-
nology, by permission of The MIT Press; Table 16.1 from
Public Policy Towards Pensions (Sylvester Schieber and



John B. Shoven, eds), MIT Press (Venti, S. and Wise, D.
1997) Table A.1, ‘The Wealth of Cohorts: Retirement
and Saving and the Changing Assets of Older Americans’,
© 1997 Massachusetts Institute of Technology, by permission
of The MIT Press; Table 20.2 from Liquidity and Financial
Cycles, Federal Reserve Bank of New York (Adrian, T. and
Shin, H. S. 2006); Tables 22.2 and 22.5 from Studies in the
Quantities of Money (Friedman, M., ed.), University of
Chicago Press (Cagan, P. 1956) Table 1; Tables 23.1 and
23.2 from ‘Comparing economic models of the Euro econ-
omy’, Economic Modelling, 21 (Wallis, K. F. 2004), Elsevier,
copyright 2004, with permission from Elsevier; Table 26.2
from ‘Regional non-adjustment and fiscal policy’, Economic
Policy, 13(26), pp. 205-59 (Obstfeld, M. and Peri, G. 1998),
Wiley-Blackwell.

PUBLISHER'S ACKNOWLEDGEMENTS ~ XiX

TEXT

Box on p. 4 after ‘The History of the European Union’,
http://europa.eu/abc/history/index_en.htm, © European
Communities, 2009; Box on p. 211 from ‘The role of mone-
tary policy’, American Economic Review, 58(1), 1-17
(Friedman, M. 1968), American Economic Association; Box
on p. 238 after Ten Years of Mrs T., Discussion Paper 316,
CEPR (Bean, C. and Symons, J. 1989); Box on p. 268 after
Postwar Economic Reconstruction and Lessons for the East
Today (Dornbusch, R., Nolling, W. and Layard, R., eds), MIT
Press, Cambridge (Saint-Paul, G. 1993) ‘Economic recon-
struction in France, 1945-58’, © 1993 Massachusetts
Institute of Technology, by permission of The MIT Press.

In some instances we have been unable to trace the
owners of copyright material, and we would appreciate any
information that would enable us to do so.



GUIDED TOUR

Chapter Introductions include a news story or example to
illustrate a macroeconomic concept or theme that is built
upon within the chapter.

Focus boxes expand on macroeconomic events or examples.
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FOCUS

The European Union Labour Force Survey

Chapter 4 The European Union Labour Force Survey (EU LFS) is a
p quarterly sample survey covering the population in pri-
vate households in the EU, EFTA (except Liechtenstein)

FINANCIAL MARKETS

During the recent financial crisis that hit the USA and most of the world starting in 2007, central
banks around the world had a particularly hard time. They were asked to design measures to
help economies out of the recession and to enable the financial sector to recover and strengthen
in the future. Over these years, central banks were often in the headlines explaining what their

strategies and priorities were.

However in tranquil times too, barely a day goes by without the media speculating as to whether
the central bank - either the ECB (short for European Central Bank) in the euro area, the Bank
of England in the UK, Sweden’s Central Bank or the Fed (short for the Federal Reserve Bank) in
the USA ~ is going to introduce some monetary policy measure, e.g. to change the interest rate,
and how that change is likely to affect the economy. The chairmen of these central banks are very
influential policy makers in their countries and among them the chairman of the Fed — Ben
Bernanke and his predecessor, Alan Greenspan, chairman of the Fed during 1987-2006 - is

and Candidate Countries. It provides annual and quar-
terly information on labour participation of people
aged 15 and over as well as persons outside the labour
force. The EU LFS sample size amounts approximately
to 1.5 million individuals each quarter. The quarterly
sampling rates vary between 0.2% and 3.3% in each
country. Eurostat started the collection of these microdata
in 1983. The data range is from 1983 to 2005 depending
on the country.

In providing data on employment, unemployment
and inactivity, the EU LFS is an important source of
information about the situation and trends in the labour
market in the EU. Various breakdowns are available by

age, sex, educational attainment, temporary employ-
ment, full-time/part-time distinction and many other
dimensions.

The quarterly EU LFS also forms the basis for Euro-
stat’s calculation of monthly unemployment figures,
complemented by either monthly LFS estimates for the
unemployment rates or additional sources such as unem-
ployment registers. The resulting monthly harmonised
unemployment rate — one of Eurostat’s key short-term
indicators - is published in a news release and in the
online database.

Note: For more on the LFS, you can go to the LFS home page:
p://circa.europa.eu/irc/dsi i
eu_lfs/indexhtm).

7.2 WAGE DETERMINATION

widely perceived as the most powerful policy maker in the USA, if not in the world.
Having looked at unemployment, let’s turn to wage determination and to the relation
between wages and unemployment.

Wages are set in many ways. Sometimes they are set through collective bargaining -
that is, bargaining between firms and unions. Negotiations may take place at the firm level,
at the industry level or at the national level. Sometimes contract agreements apply only to
firms that have signed the agreement. Sometimes they are automatically extended to all
firms and all workers in the sector or the economy

In most of the countries in Europe, collective bargaining is the predominant mean by
which wages are agreed. The percentage of workers covered by collective bargaining is as
high as 98% in Austria, 95% in Finland and higher than 90% in Belgium, Germany and
France. In the rest of Europe, it is slightly lower, generally between 60 and 80%, but still
much higher than in the USA or in Japan, where the percentage of workers covered by col-
lective bargaining is around 20%. In Europe, however, the UK stands out as an exception,
as collective bargaining plays a limited role, especially outside the manufacturing sector.
‘Today, just around one third of UK workers have their wages set by collective bargaining

The model of economic activity we developed in Chapter 3 did not include the interest rate, so
there was no role for Ben Bernanke, Jean-Claude Trichet (Chairman of the ECB) or Mervyn King
(Governor of the Bank of England) there. That was an oversimplification which it is now time to
correct. This requires that we take two steps.

First, we must look at what determines the interest rate and how the central bank (in particular,
the ECB) can affect it - the topic of this chapter. Second, we must look at how the interest rate
affects demand and output - the topic of the next chapter.

This chapter has four sections:
@ Section 4.1 looks at the demand for money.

@ Section 4.2 assumes that the central bank directly controls the supply of money and shows
how the interest rate is determined by the condition that the demand for money must be

Margin notes create a classroom-like dialogue, remind the
student of key terms and issues, and add context to the main
text.

At the end of each chapter, a short Summary will help con-
solidate learning, bringing together the key concepts of the
chapter to assist with review and revision.

CHAPTER 17 EXPECTATIONS, OUTPUT AND POLICY 349

17.1 EXPECTATIONS AND DECISIONS: TAKING STOCK

Let’s review what we have learned, and then examine how we should modify the charac-
terisation of goods and financial markets - the IS-LM model - we developed in the core.

and

The theme of Chapter 16 was that both consumption and investment decisions depend very

454 EXTENSIONS PATHOLOGIES

SUMMARY

© Governments, like households and individuals, can
spend less or more than the amount of their revenues.
When public spending exceeds taxes, a government runs
a budget deficit. When public spending is lower than
taxes, a government runs a budget surplus.

® To stabilise the debt, the government must run a primay
surplus equal to the interest on existing debt. The longer
the government waits before stabilising the debt, the
more painful the stabilisation wiil be.

© When r > g, the reduction of the debt ratio requires pri-

much on expectations of future income and interest rates. The channels through which @ In principle, a high government deficit is neither good mary surpluses. When r <g, a country can reduce the debt
expectations affect consumption and investment spending are summarised in Figure 17.1. nor evil. Defiits (and surpluses) can actually help to ratio without the need to generate primary surpluses.
Note the many channels through which expected future variables affect current deci- redistribute the burder of taxation over time. But deficits | o The massive use of fiscal policy to help the economies
sions, both directly and through asset prices: become a problem when they result in rapid accumula- of many European countries to face the recession of
. . tion of debt. 2007-2010 resulted in a significant deterioration of
© An increase in current and expected future after-tax real labour income and/or a © To tell whether government debt is ‘too’ high, the primary balances that turned from positive to negative
decrease in current and expected future real interest rates increase human wealth (the relevant variable to look at is the ratio of government in most cases. These large budget deficits caused a dra-
expected present discounted value of after-tax real labour income), which in turn leads debt-to-GDP. Whether deb is ‘too’ high must be defined matic increase in the debt ratio, which doubled in several
to an increase in consumption. in relation to the ability of government to repay the debt. countries.
 An increase in current and expected future real dividends and/or a decrease in current
and expected future real interest rates increase stock prices, which leads to an increase
in non-human wealth and, in turn, to an increase in consumption
A decrease in current and expected future nominal interest rates leads to an increase in < Note that in the case of bonds, ft i KEY TERMS

bond prices, which leads to an increase in non-human wealth and, in turn, to an increase
in consumption.

Aniincrease in current and expected future real after-tax profits and/or a decrease in cur-
rent and expected future real interest rates increase the present value of real after-tax
profits, which leads, in turn, to an increas

in inve

stment.

Expectations and the IS relation

Amodel that gave a detailed treatment of consumption and investment along the lines sug-
gested in Figure 17.1 would be very complicated. It can be done - and indeed it is done in
the large empirical models that macroeconomists build to understand the economy and
analyse policy; but this is not the place for such complication. We want to capture the
essence of what you have learned so far, how consumption and investment depend on
expectations of the future - without getting lost in the detais.

nominal rather than real interest rates.
which matter because bonds are
claims o money rather than goods in
the future.

This way of diiding time between
“today’and lter’ is the way many of us
organise our own lives: think of ‘things

To o so, let's make a major simplification. Let's reduce the present and the future to only < to do today’ versus tings that can

two periods: (1) a current period, which you can think of as the current

and (2) a future

Future after-tax labour income
Jy  Human wealth
Future real interest rates

Consumption

Future real dividends Non-human wealth

Stocks

Future real interest rates

wait.

balanced budget 437
budget deficit 437
nominal and real interest
payments 437

deficit financing 437
primary deficit 439
primary surplus 439

QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the

Jollowing statements true, false or uncertain. Explain briefly.

a. The seigniorage (the profit that results from the differ-
ence in the cost of printing money and the face value of
that money) is equal to real money balances multiplied
by the nominal interest rate.

-

. During a hyperinflation, individuals increase the use of
currency.

c. Given money balances, an increase in money growth
causes an increase in seigniorage.

d. The net effect of money growth on seigniorage is certain

debt stabilisation 441
debt-to-GDP ratio,
or debt ratio 441

debt repudiation 449
political theory of
government debt 451

h. A higher money growth leads to a steady increase in
production.

i. A simple programme to stabilise prices and wages can

stop a process of hyperinflation.

‘The Olivera-Tanzi effect is the improvement in the deficit

in the presence of high inflation.

2. Consider an economy in which the official budget deficit

is 4% of GDP, the debt-to-GDP ratio is 100%, the nominal

interest rate is 10% and the inflation rate is 7%.

a. What is the relationship between the primary balance
and GDP?

b. What is the balance adjusted for inflation as a percentage



End of chapter questions remind students what they have
just read and test that students have understood the chapter.
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QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the

following statements true, false or uncertain. Explain briefly.

a. Changes in the current one-year real interest rate are
likely to have a much larger effect on spending than
changes in expected future one-year real interest rates.

-

. The introduction of expectations in the goods market
model makes the IS curve flatter, although it is still
downward-sloping.

. Current money demand depends on current and
expected future nominal interest rates.

a

. The rational expectations assumption implies that con-
sumers take into account the effects of future fiscal policy
on output.

Expected future fiscal policy affects expected future
economic activity but not current economic activity.

Depending on its effect on expectations, a fiscal contrac-
tion may actually lead to an economic expansion.

. Ireland’s experience with deficit reduction programmes
in 1982 and 1987 provides strong evidence against the
hypothesis that deficit reduction can lead to an output
expansion.

%

2. During the late 19905, many observers claimed that the

USA had transformed into a New Economy, and this justified

the very high values for stock prices observed at the time.

a. Discuss how the belief in the New Economy, combined
with the increase in stock prices, affected consumption
spending.

-

. Stock prices subsequently decreased. Discuss how this
might have affected consumption.

3. For each of the changes in expectations in (a) through (d),
determine whether there is a shift in the IS curve, the LM curve,
both curves or neither. In each case, assume that expected
current and future inflation are equal to zero and that no
other exogenous variable is changing.

a. a decrease in the expected future real interest rate

b. an increase in the current money supply

c. anincrease in expected future taxes

d. adecrease in expected future income

4. Consider the following statement.
“The rational expectations assumption is unrealistic
because, essentially, it amounts to the assumption that
every consumer has perfect knowledge of the economy.’
Discuss.

5. A new head of state, who promised during the campaign
that she would cut taxes, has just been elected. People trust
that she will keep her promise, but expect that the tax cuts
will be implemented only in the future. Determine the impact
of the election on current output, the current interest rate, and
current private spending under each of the assumptions in ()
through (c). In each case, indicate what you think will happen
t0'¥", r** and T, and then how these changes in expectations
affect output today.

a. The central bank will not change its policy.

=

. The central bank will act to prevent any change in future
output.

. The central bank will act to prevent any change in the
future interest rate.

DIG DEEPER

6. The Clinton deficit reduction package

In 1992, the US deficit was $290 billion. During the presiden-
tial campaign, the large deficit emerged as a major issue.
When President Clinton won the election, deficit reduction was
the first item on the new administration’s agenda.

a. What does deficit reduction imply for the medium run
and the long run? What are the advantages of reducing
the deficit?

In the final version passed by Congress in August 1993, the

deficit reduction package included a reduction of $20 billion in

its first year, increasing gradually to $131 billion four years
later.

b. Why was the deficit reduction package back loaded?
What are the advantages and disadvantages of this
approach to deficit reduction?

In February 1993, President Clinton presented the budget in

his State of the Union address. He asked Alan Greenspan, the

Fed chairman, to sit next to First Lady Hillary Clinton during

the delivery of the address.

. What was the purpose of this symbolic gesture? How can
the Fed's decision to use expansionary monetary policy in
the future affect the short-run response of the economy?

7. Anew central bank chairman
Suppose, in a hypothetical economy, that the chairman of
the central bank unexpectedly announces that he will retire in
one year. At the same time, the head of state announces her
nominee to replace the retiring central bank chair. Financial
market participants expect the nominee to be confirmed by the
government. They also believe that the nominee will conduct a
more contractionary monetary policy in the future. In other
words, market participants expect the money supply to fall in
the future.

Key terms are highlighted in the text when they first
appear. These terms are also included in the Glossary at the
end of the book and on the website.
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QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the

following statements true, false or uncertain. Explain briefly.

a. For a typical university student, human wealth and non-
human wealth are approximately equal.

-

. Natural experiments, such as retirement, do not suggest
that expectations of future income are a major factor
affecting consumption.

. Buildings and factories depreciate much faster than

machines do.

d. Ahigh value for Tobin's g indicates that the stock market
believes that capital is over-valued, and thus investment
should be lower.

e. Economists have found that the effect of current profit on

investment can be fully explained by the effect of current

profit on expectations of future profits.

Data from the past three decades in the USA suggest that
corporate profits are closely tied to the business cycle.

o

. Changes in consumption and investment typically occur
in the same direction and at roughly the same magnitude.

2. A consumer has non-human wealth equal to €100 000.

She earns €40 000 this year and expects her salary to rise by

5% in real terms each year for the following two years. She will

then retire. The real interest rate is equal to 0% and is expected

to remain at 0% in the future. Labour income is taxed at a rate.

of 25%.

a. What is this consumer'’s human wealth?

b. What is her total wealth?

c. If she expects to live for seven more years after retiring
and wants her consumption to remain the same (in real

terms) every year from now on, how much can she con-

inter-temporal budget
constraint 329

static expectations 337
Tobin’s g 338

user cost of capital, or
rental cost of capital 338
profitability 340

cash flow 340

consumption
smoothing 330

discount rate 330
panel data set 334

earlier, by how much could this consumer increase con-
sumption now and in the future?

. Suppose now that at retirement, social security will
start paying benefits each year equal to 60% of this con-
sumer’s earnings during her last working year. Assume
that benefits are not taxed. How much can she consume
this year and still maintain constant consumption over
her lifetime?

3. A potato crisp manufacturer is considering buying another
crisp-making machine that costs €100 000. The machine will
depreciate by 8% per year. It will generate real profits equal
t0 €18 000 next year, €18 000(1 - 8%) two years from now
(that is, the same real profits but adjusted for depreciation),
€18 000(1 - 8%)” three years from now and so on. Determine
whether the manufacturer should buy the machine if the real
interest rate is assumed to remain constant at each rate in (a)
through (c).

a. 5%

b. 10%

¢ 15%

4. Suppose that at age 22, you have just finished university

and have been offered a job with a starting salary of €40 000.

Your salary will remain constant in real terms. However, you

have also been accepted onto a post-graduate course. The

course can be completed in two years. Upon graduation, you
expect your starting salary to be 10% higher in real terms and
to remain constant in real terms thereafter. The tax rate on

labour income is 40%.

a. If the real interest rate is zero and you expect to retire
atage 60 (i.e. if you do not do the postgraduate course,
you expect to work for 38 years total), what is the max-
imum you should be willing to pay in tuition to do the

GUIDED TOUR  XXi

Chapters new to the European edition include chapters on
the financial crisis, European economic and monetary inte-
gration, the euro, and high debt.

EUROPE IN PROGRESS

Since 1957, when six European countries (Belgium, the Federal Republic of Germany,
France, lItaly, Luxembourg and the Netherlands) decided to build a European
Economic Community (EEC) based on a common market covering a whole range of
goods and services, European economic integration has gone a long way. It now
includes 27 countries, 16 of which have also formed a monetary union. Many others
have already applied for euro membership, and the few who initially decided to opt
out might change their minds in the future.

Chapter 25 P ic and y integl

Chapter 25 describes the monetary history of Europe, the early experiments with the system of fixed
exchange rates to the European Monetary System (EMS), until the signing of the Maastricht Treaty in
1991, when 12 European countries formally decided to adopt a common currency. It also describes the
European Central Bank (ECB), its institutional structure, goals and strategies.

Chapter 26 The euro: the ins and the outs

Chapter 26 discusses the economic reasons for a monetary union and whether the euro area meets
them, i.e. whether it is an optimal currency area. It then reviews the first ten years of the euro
(1999-2009) and asks why did some European countries decide to opt out of the single currency, and
whether the recent financial and economic turmoil has altered the incentives to join EMU.

Source CartoonStock com.




PREFACE

This European edition of Macroeconomics is based on the
well-tested US edition and on the experience of previous
European editions in national languages — French, German,
Spanish and Italian — some of which have been used in uni-
versities around Europe for many years (the Italian edition
since 1998).

We had three goals in preparing this edition:

e To provide an integrated view of macroeconomics.

The book is built on one underlying model, a model that
draws the implications of equilibrium conditions in three
sets of markets: the goods market, the financial markets,
and the labour market. Depending on the issue at hand,
the parts of the model relevant to the issue are developed
in more detail while the other parts are simplified or lurk
in the background. But the underlying model is always
the same. This way, you will see macroeconomics as a
coherent whole, not a collection of models. And you will
be able to make sense not only of past macroeconomic
events, but also of those that unfold in the future.

e To make close contact with current macroeconomic
events.

What makes macroeconomics exciting is the light it
sheds on what is happening around the world, from the
economic impact of the introduction of the euro in
Western Europe, to the large US current account deficits,
to the economic rise of China and other large emerging
economies, and last but not least to the origins of the
world crisis that started in 2007. These events — and
many more — are described in the book, not in footnotes,
but in the text or in detailed boxes. Each box shows how
you can use what you have learned to get an understand-
ing of these events. Our belief is that these boxes not only
convey the ‘life’ of macroeconomics, but also reinforce
the lessons from the models, making them more concrete
and easier to grasp.

e To focus on European events, both from the euro area
and from the countries outside the euro, Sweden,
Denmark and the UK in particular.

This edition makes a particular effort to use mainly
data, figures and examples taken from the European
experience. Two chapters are dedicated to Europe. They
describe the long process that led some countries to
adopt the euro and others to decide not to adopt it. We
have also added many new ‘boxes’ focusing on Europe —
for example, on inflation targeting in Sweden, on the

major macro-econometric models used in the euro area,
on Poland’s macroeconomic performance during the cri-
sis, on the costs and benefits of a monetary union, on how
to measure expected inflation in the euro area, and on
the criticisms to the Growth and Stability Pact.

‘ORGANISATION’

The book is organised around two central parts: a core, and
a set of three major extensions. An introduction precedes
the core. The set of extensions is followed by a part on the
role of policy and a part dedicated to European Economic
and Monetary integration. The flowchart on p. 28 makes it
easy to see how the chapters are organised and fit within the
book’s overall structure.

e Chapters 1 and 2 introduce the basic facts and issues of
macroeconomics.

Chapter 1 offers a tour of the world, from Europe to
the United States, to China and the other large emerging
economies of Brazil, India and Russia. Some instructors
will prefer to cover Chapter 1 later, perhaps after Chap-
ter 2, which introduces basic concepts; articulates the
notions of short run, medium run, and long run; and
gives the reader a quick tour of the book.

e Chapters 3 through 14 constitute the core.

Chapters 3-7 focus on the short run. Chapters 3-5
characterise equilibrium in the goods market and in the
financial markets, and they derive the basic model used
to study short-run movements in output, the IS-LM
model. Chapter 6 introduces expectations in the basic
IS-LM model and Chapter 7 shows how to extend the
basic IS-LM model to an open economy.

Chapters 8-11 focus on the medium run. Chapter 8
focuses on equilibrium in the labour market and intro-
duces the notion of the natural rate of unemployment.
Chapters 9-11 develop a model based on aggregate
demand and aggregate supply, and show how that model
can be used to understand movements in activity and
movements in inflation, both in the short and in the
medium run.

Chapters 12-14 focus on the long run. Chapter 12
describes the facts, showing the evolution of output
across countries and over long periods of time. Chapters
13 and 14 develop a model of growth, and describe
how capital accumulation and technological progress



determine growth. Chapter 13 focuses on the deter-
minants of technological progress, and on its effects not
only in the long run, but also in the short run and in the
medium run. This topic is typically not covered in text-
books but is important. And the chapter shows how one
can integrate the short run, the medium run, and the long
run — a clear example of the payoff to an integrated
approach to macroeconomics.

e Chapters 15-22 cover the three major extensions.

Chapters 15-17 expand the analysis of expectations
in the short run and in the medium run. Expectations play
a major role in most economic decisions, and, by implica-
tion, play a major role in the determination of output.

Chapters 18 and 19 focus on the implications of open-
ness of modern economies. Chapter 19 focuses on the
implications of different exchange rate regimes, from
flexible exchange rates, to fixed exchange rates, currency
boards, and dollarization.

Chapters 20-22 focus on pathologies, times when
(macroeconomic) things go very wrong. Chapter 20
looks at the world crisis, and how policymakers have
reacted to it. Chapter 21 looks at the implications of high
public debt, a major legacy of the current crisis in many
countries around the world. Chapter 22 looks at episodes
of hyperinflation.

e Chapters 23 and 24 focus on macroeconomic policy.
Chapter 23 looks at the role and the limits of macro-
economic policy in. Chapters 24 focus on the rationale of
having rules that restrain monetary and fiscal policy,
such as inflation targeting, interest rate rules and con-
straints to fiscal policy.

e Chapters 25 and 6 focus on Europe. Chapter 25 describes
the long process that led a group of European countries to
adopt a single currency, the euro. Chapter 26 focuses on
the implications of a single currency for the euro mem-
bers and on the incentives of euro outsiders to join or to
keep out.

‘A FOCUS ON THE CURRENT CRISIS’

The big macroeconomic event of the last few years is
obviously the major crisis affecting the global economy.
Particular aspects of it — from the liquidity trap, to the role of
fiscal policy, to movements in asset prices — are taken up
throughout the book. But, also, the story of the crisis, and
the mechanisms behind it, is given in Chapter 20 which
explains the origin of the crisis and how fiscal and monetary
policies avoided a world depression. It does so by referring
back to what you have learned earlier in the book. But, also,
by exploring some of the mechanisms that have played a
central role in the crisis, the role of banks and liquidity, or
the use of unconventional monetary policies such as quan-
titative easing.

PREFACE XXiii

ALTERNATIVE COURSE OUTLINES

Within the book’s broad organisation, there is plenty of
opportunity for alternative course organisations. We have
made the chapters shorter than is standard in textbooks,
and, in our experience, most chapters can be covered in an
hour and a half. A few (Chapters 5 and 9, for example)
might require two lectures to sink in.

@ Short courses (15 or fewer lectures).

A standard short course can be organised around the
two introductory chapters and the core, for a total of 14
lectures. This gives the possibility to have a short course
by still being able to cover important topics, such as
Expectations and Openness in goods and financial
market, which are essential for the understanding of
European economies, which are extremely open to the
rest of the world.

A very short course can be organised around the two
introductory chapters and the core, leaving out Chapters 6
and 7 as well as 11 and 14. This gives a total of 10 lec-
tures, leaving time to cover, for example, Chapter 20 on
the recent world crisis (which is explained using the basic
IS-LM model), for a total of 11 lectures.

A short course might leave out the study of growth
(the long run). In this case, the course can be organised
around the introductory chapters, and Chapters 3-11 in
the core; this gives a total of 11 lectures, leaving enough
time to cover, for example, Chapter 20 on the recent
world crisis (which is explained using the basic IS-LM
model), and Chapter 21 on high debt, for a total of 13
lectures.

A short course designed to provide an understanding
of the implications of openness in Europe might leave
out the study of the long run. In this case, the course
can be organised around the introductory chapters, and
Chapters 3-11 in the core; this gives a total of 11 lec-
tures, leaving enough time to cover Chapters 18 and 19
on exchange rates and policy choices, and Chapters 25
and 26 on Europe, for a total of 15 lectures.

e® Longer courses (20-25 lectures).

A full semester course gives more than enough time
to cover the core, plus at least two extensions, and the
policy part and or the part on Europe.

The extensions assume knowledge of the core, but are
otherwise mostly self-contained. Given the choice, the
order in which they are best taught is probably the order
in which they are presented in the book.

One of the choices facing instructors is likely to be
whether or not to teach growth (the long run). If growth
is taught, there may not be enough time to cover all three
extensions and have a thorough discussion of policy and
of European integration. In this case, it may be best to
leave out the study of pathologies. If growth is not
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taught, there should be time to cover most of the other
topics in the book.

FEATURES

We have made sure never to present a theoretical result
without relating it to the real world. In addition to discus-
sions of facts in the text itself, we have written a large
number of Focus boxes, which discuss particular macro-
economic events or facts, from around the world and from
Europe in particular.

We have tried to recreate some of the student-teacher
interactions that take place in the classroom by the use of
Margin notes, running parallel to the text. The margin
notes create a dialogue with the reader, to smooth the more
difficult passages, and to give a deeper understanding of the
concepts and the results derived along the way.

For students who want to explore macroeconomics fur-
ther, we have introduced the following two features:

@ Short appendices to some chapters, which expand on
points made within the chapter.

@ A Further readings section at the end of each chapter,
indicating where to find more information, including a
number of key internet addresses.

Each chapter ends with three ways of making sure that the
material in the chapter has been digested:

e A summary of the chapter’s main points.

o Alist of key terms.

e A series of end-of-chapter exercises. ‘Quick check’ exer-
cises are straightforward, ‘Dig deeper’ exercises are more
challenging, and ‘Explore further’ typically require either
access to the internet or the use of a spread-sheet
program.

e A list of symbols on pp. 572-3 makes it easy to recall the
meaning of the symbols used in the text.

THE TEACHING AND LEARNING
PACKAGE

The book comes with a number of supplements to help both
students and instructors.
For instructors:

e Instructor’s Manual. Originally written by Mark Moore,
of the University of California-Irvine and adapted to this

European edition by Alessia Amighini, Tommaso Colussi
and Matteo Duiella, the Instructor’s manual discusses
pedagogical choices, alternative ways of presenting the
material, and ways of reinforcing students’ understand-
ing. For each chapter in the book, the manual has seven
sections: objectives, in the form of a motivating ques-
tion; why the answer matters; key tools, concepts, and
assumptions; summary; pedagogy; extensions; and
observations and additional exercises. The Instructor’s
Manual also includes the answers to all end-of-chapter
questions and exercises.

e Test Item File. Originally written by David Findlay, of
Colby College, the test bank has been completely revised
by Tommaso Colussi.

e PowerPoint Lecture Slides. Created by Tommaso
Colussi, these electronic slides provide outlines, sum-
maries, equations, and graphs for each chapter, and can
be downloaded from www.pearsoned.co.uk/blanchard.

For students:

® Multiple choice questions. Originally written by David
Findlay, the questions have been completely revised by
Tommaso Colussi.

e Active graphs. Stephen Peretz, of Washington State
University, has created a series of 48 active graphs, cor-
responding to the most important figures in the book.
Each graph allows the student to change the value of
some variable or shift a curve, and look at the effects on
the equilibrium. Experience indicates that using graphs in
this way considerably strengthens the students’ intuition
and understanding of the mechanisms at work.

For both instructors and students:

Daniele, from Bocconi University, has created an exciting
web page dedicated to the book (www.pearsoned.co.uk/
blanchard). This page, which is continually updated,
includes articles and references to current events around
the world, and connects them to the different chapters of
the book. It also provides a chat room, allowing the readers
to interact. [. . .]

Olivier Blanchard, Alessia Amighini and
Francesco Giavazzi
Cambridge, MA and Milan, December 2009
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INTRODUCTION

The first two chapters of this book introduce you to the issues and the approach of
macroeconomics.

Chapter 1 A tour of the world

Chapter 1 takes you on a macroeconomic tour of the world, from the problem of unemployment in
Europe, to the implications of the euro, to the US recession in 2007-2010, to the extraordinary growth
in China and three other emerging economies: Brazil, India and Russia.

Chapter 2 A tour of the book

Chapter 2 takes you on a tour of the book. It defines the three central variables of macroeconomics:
output, unemployment and inflation. It introduces the three concepts around which the book is organ-
ised: the short run, the medium run and the long run.



Chapter 1

A TOUR OF THE WORLD

What is macroeconomics? The best way to answer is not to give you a formal definition, but rather
to take you on an economic tour of the world, to describe both the main economic evolutions
and the issues that keep macroeconomists and macroeconomic policy makers awake at night.

At the time of writing (early 2010), all attention was focused on the impact of the financial crisis that
since the summer of 2007 has shaken first the USA and then Europe before spreading to the
rest of the world. In the autumn of 2008 the world economy entered into the deepest recession
experienced since the Second World War. Governments and central banks have taken ambi-
tious policy actions to minimise the cost of the recession, but economic growth has continued
to decline, at least in advanced countries, in 2009 and early 2010.

However, the current difficulties, albeit very serious, could overshadow the fact that for over two
decades the world economy grew more rapidly than ever before, not only in advanced eco-
nomies, but also (and actually at a higher pace) in emerging and developing countries, as shown
in Figure 1.1. Notice two features of Figure 1.1: first, the impressive growth of emerging and
developing economies since the 1990s, which largely contributed to the good performance of
world output for almost two decades; second, the dramatic decrease of output growth (which
actually turned negative in advanced economies) since 2008.

There is no way we can take you on a full tour of the world, so we shall give you a sense of what
is happening in Europe, the USA and the so-called BRIC countries (Brazil, the Russian Federation,
India and China) — economies that have grown at an extraordinary pace and are now large
enough to make a difference for the rest of the world.

@ Section 1.1 looks at the European Union.
® Section 1.2 looks at the USA.

® Section 1.3 looks at the BRIC countries.
)

Section 1.4 draws some conclusions and introduces some of the questions which will be
answered in this book.

Read the chapter as you would read an article in a newspaper. In reading this chapter, do not
worry about the exact meaning of the words, or about understanding all the arguments in detail:
the words will be defined and the arguments will be developed in later chapters. Regard it as
a background, intended to introduce you to the issues involved in studying macroeconomics.
If you enjoy reading this chapter, you will probably enjoy reading the whole book. Indeed, once
you have read the book, come back to this chapter; see where you stand on the issues, and
judge how much progress you have made in your study of macroeconomics.
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Real GDP growth in
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developing economies
Advanced since 1970

o - economies From 2008-2010 GDP growth declined
all over the world. In advanced
economies it turned negative.

Source: IMF, World Economic Outlook,

S e e B Spring 2009, p. 1. (Data from 2010 onwards
1970 1980 1990 2000 2010 are forecasts.)

1.1 EUROPE AND THE EURO

In 1957, six European countries decided to form a common market — an economic zone
where people and goods could move freely. Since then, 21 more countries have joined,
bringing the total to 27. This group is now known as the European Union, or EU27 for
short (if you want to know more about the history of European enlargements, read the
next Focus box). The group of 27 countries forms a formidable economic power: their com-
bined output (around €12 300 billion in 2009) now exceeds the output of the USA (around
€10 000 billion in 2009), and many of them have a standard of living — a level of output
per person — not far from that of the USA.
When macroeconomists study an economy, they first look at three variables:

® Output — the level of production of the economy as a whole — and its rate of growth.

® The unemployment rate — the proportion of workers in the economy who are not
employed and are looking for a job.

e The inflation rate — the rate at which the average price of the goods in the economy is
increasing over time.

Table 1.1 reports these data for the EU27. The first column gives the share of output on
the total output of the EU27. Within the EU27, the countries of the euro area account for

Table 1.1 Growth, unemployment and inflation in the EU since 1991

Share of EU27 Output growth rate® Unemployment rate® Inflation rate®
2010 1991-2000 2001-2010 1991-2000 2001-2010 1991-2000 2001-2010
EU27 100.0 5.7 3.4 9.2 8.7 2.7 2.2
Euro area 76.1 4.7 3.0 13.0 11.5 2.5 2.0
Germany 20.1 3.8 1.6 7.8 10.4 1.7 1.1
France 16.2 3.4 3.0 10.5 10.7 1.4 2.0
UK 13.2 515 3.8 7.9 5.9 2.9 2.3
Italy 13.0 5.4 2.7 10.4 9.4 3.8 2.5
Spain 9.0 7.0 5.6 15.7 11.8 4.1 3.4

@ Output growth rate: annual rate of growth of output (GDP).
° Unemployment rate: average over the year.
¢ Inflation rate: annual rate of change of the price level (GDP deflator).

Source: Statistical Annex of European Economy, Spring 2009. Data for 2010 are forecasts.
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FOCUS

The history of EU enlargements in a nutshell

The EU begins life in the 1950s as the European Economic
Community with six founding members — Belgium, Ger-
many, France, Italy, Luxembourg and the Netherlands.
These countries created a new way of coming together
to manage their joint interests, based essentially on eco-
nomic integration. In 1957, the Treaty of Rome created
the European Economic Community (EEC), or ‘Common
Market’, among the six member countries.

The first enlargement takes place when Denmark,
Ireland and the UK join the EU on 1 January 1973, raising
the number of member states to nine. Towards the end
of that decade, the European Parliament increases its
influence in EU affairs and in 1979 all citizens can, for
the first time, elect its members directly.

In 1981, Greece becomes the 10th member of the EU
and Spain and Portugal follow in 1986. In 1987 the Single
European Act is signed, a treaty establishes the principle
of the free-flow of trade across EU borders and thus
creates the ‘Single Market’. Unification of Germany in
1990 brought in the Lander from Eastern Germany.

In the 1990s, with the collapse of communism across
central and Eastern Europe, Europeans become closer

neighbours. In 1993 the Single Market is completed with
the ‘four freedoms’ of movement of goods, services, people
and money. The 1990s is also the decade of two treaties,
the ‘Maastricht’ Treaty on European Union in 1993 and
the Treaty of Amsterdam in 1999. In 1995, the EU gains
three more new members, Austria, Finland and Sweden.
A small village in Luxembourg gives its name to the
‘Schengen’ agreements that gradually allow people to
travel within the EU without having their passports
checked at the borders.

The 2000s is a decade of further expansion. The euro
is the new currency for many Europeans. The political
divisions between east and west Europe are finally
declared healed in 2004, when the Czech Republic,
Estonia, Cyprus, Latvia, Lithuania, Hungary, Malta,
Poland, Slovenia and Slovakia join, followed in 2007 by
Bulgaria and Romania. Three candidates, Croatia, the
Former Yugoslav Republic of Macedonia, Turkey and
Iceland have applied for membership.

Source: This box is taken from Eurostat, EUROPE IN FIGURES - Eurostat
Yearbook 2009.

The euro area now includes 16 coun- » slightly more than three-quarters (76.1%) of this total. The four largest EU economies
tries: Austria, Belgium, Cyprus, Finland,  together (Germany, the UK, France and Italy) account for 62.5% of the EU-27’s gross
France, Germany, Greece, Ireland, ltaly, 3¢, astic product (GDP) in 2009. The next columns give the average value of the rate of
Luxembourg, Malta, the Netherlands, th of outout. th | t rat d the inflati te for th iod 1991-2000
Portugal, Slovakia, Slovenia and Spain, ST th of output, the unemployment rate and the inflation rate for the perio - ,
We will tell the story of how so many and for the period 2001-2010.

The main conclusion to draw from the table is that the economic performance of

European countries decided to adopt a
common currency in Chapter 25. European countries after the turn of the millennium has not been as good as it was in the
1990s:

® Average annual output growth from 2001-2010 was around 2 percentage points lower
than in the previous decade (2.3 and 1.7 in the EU27 and in the euro area, respectively).
This reflected a significant slowdown in all of the largest European economies since
2008, and a recession in 2009, when GDP contracted by more than 4%.

o Low output growth was accompanied by persistently high unemployment. Although the
average unemployment rate from 2001-2010 has decreased with respect to the 1990s,
in the euro area it is still 11.5%, reflecting the high unemployment rate in the largest
economies in continental Europe.

® The only good news is about inflation. Average annual inflation was 2.2% in the EU and
2% in the euro area.

At the time of writing (autumn of 2009), all attention was on the economic policies needed
to help European economies emerge from the recession that has hit the world economy since
2008. Although short-run problems dominate the debate, European macroeconomists are
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still also concerned about three main issues that have been at the heart of the economic
debate for a long time.

The first is, not surprisingly, high unemployment. Although the unemployment rate has
come down from the peak reached in the mid-1990s, it remains very high. High unemploy-
ment has not always been the norm in Europe. Figure 1.2 plots the evolution of the unem-
ployment rate in the four largest continental European countries (Germany, France, Italy
and Spain) taken as a whole, and in the USA, since 1970. Note how low the unemployment
rate was in these European countries in the early 1970s. At that time, Americans used to
refer to Europe as the land of the unemployment miracle; US macroeconomists travelled
to Europe hoping to discover the secrets of that miracle. By the late 1970s, however, the
miracle had vanished. Since then, unemployment in the four largest continental European
countries has been much higher than in the USA. Despite a decrease since the late 1990s, it
stood at 7.5% in 2008 and increased to 12% in 2010. Although the recent increase is due to
the recession that hit the world economy since 2008, the unemployment rate in Europe is
always nearly 2 percentage points higher than the unemployment rate in the USA. We will
study the causes of the high unemployment rate in Europe in Chapter 7.

The second is the growth of income per person (or per capita). Table 1.2 shows income
per person in some European countries and in those that have adopted the euro, relative to
the USA. Income per person in the USA is set equal to 100 in each year so that, for example,
the number 75.3 for the euro area in 1970 means that in that year per capita income in the
euro area was 24.7%, now 75.3%, lower than that in the US. Europe emerged from the
Second World War largely destroyed, but in the fifties and sixties the gap with the US
shrank rapidly: in 1980, euro area countries had reached almost 80% of US income per
capita. However, since then the gap has started to grow. Why? To answer this question, we

Table 1.2 Income per capita in Europe compared to the USA (USA = 100)

1970 1980 1990 2000 2004 2006
Euro area 75.3 77.8 76.6 72.3 72.8 71.6
Italy 71.2 78.0 76.2 72.6 70.9 65.9
France 80.4 84.7 80.3 76.8 76.1 70.9
Germany 96.7 100.7 98.3 73.9 71.9 72.9

Source: OECD Economic Outlook database.
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need to understand the factors that contribute to economic growth over time. We will tackle
this when discussing the sources of growth in Chapter 11.

The third issue is associated with the introduction, in 1999, of a common currency, the
euro. After ten years, many questions remain. What has the euro done for Europe? What
macroeconomic changes has it brought about? How should macroeconomic policy be
conducted in this new environment? Should those European countries that originally
decided to opt out of the common currency area now change their minds?

Supporters of the euro point first to its enormous symbolic importance. In light of the
many past wars between European countries, what better proof that the page has definitely
been turned than the adoption of a common currency? They also point to the economic
advantages of having a common currency: no more changes in the relative price of curren-
cies for European firms to worry about, no more need to change currencies when travelling
between euro countries. Together with the removal of other obstacles to trade between
European countries, which has taken place since 1957, the euro will contribute, they argue,
to the creation of a large, if not the largest, economic power in the world. There is little
question that the move to the euro is indeed one of the main economic events of the start of
the 21st century.

Others worry that the symbolism of the euro may come with some economic costs. They
point out that a common currency means a common monetary policy, and that means the
same interest rate across the euro countries. What if, they argue, one country plunges into
recession while another is in the middle of an economic boom? The first country needs
lower interest rates to increase spending and output; the second country needs higher inter-
est rates to slow down its economy. If interest rates have to be the same in both countries,
what will happen? Isn’t there the risk that one country will remain in recession for a long
time or that the other will not be able to slow down its booming economy?

One important benefit has come to those countries that entered the euro with high pub-
lic debt, such as Italy (where the ratio of debt to gross domestic product is above 100%), and
has come in the form of a sharp reduction of interest rates. Before the euro, nominal inter-
est rates in Italy were above 14% and every year the government had to use an amount of
tax revenue as high as 12% of GDP to pay the interest bill on the public debt. By 2005, after
adopting the euro, nominal interest rates had fallen below 3% and the interest bill on the
public debt (whose stock in 2005 was not much smaller than at the time Italy joined the
euro) had fallen to 5% of GDP: a saving of 7 percentage points of GDP. Why have interest
rates dropped so much? Mainly because interest rates reflect a country’s credibility at
maintaining low inflation: the European Central Bank enjoys a better reputation than the
Bank of Italy and this is reflected in much lower interest rates. Since the cost of debt is the
interest that the state pays to holders of public bonds, the lower the interest rate, the lower
the cost of debt.

So far, the balance of the arguments for and against the euro is not clear. Who was right?
Those EU countries that decided to join from the start, or those, like Denmark, the UK and
Sweden, who decided to wait? There is little doubt that highly indebted countries, such as
Italy and Greece, benefited enormously from the reduction in the cost of the public debt, but
for the rest the jury is still out. We will discuss the first ten years of the euro and how the
euro affected member countries in Chapter 26.

1.2 THE ECONOMIC OUTLOOK IN THE USA

At the time of writing (autumn 2009), the USA is still in the middle of the severe recession
triggered by the biggest financial crisis since the Great Depression back in 1929. The
economic outlook in the USA is gloomy, as GDP contracted by almost 3% in 2009, after a
sharp slowdown the previous year. However, as we saw at the beginning of this chapter, this
should not overlook the fact that US economic performance has been remarkable over the
past two decades. To put the current numbers in perspective, Table 1.3 gives the same basic
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Table 1.3 Growth, unemployment and inflation in the USA since 1991

Output growth rate* Unemployment rate® Inflation rate®
1991-2000 2001-2010 1991-2000 2001-2010 1991-2000 2001-2010
S8 1.6 4.8 6.2 2.8 2.3

@ Output growth rate: annual rate of growth of output (GDP).
® Unemployment rate: average over the year.
¢ Inflation rate: annual rate of change of the price level (GDP deflator).

Source: OECD Economic Outlook database.

numbers for the US economy as Table 1.1 gives for the EU. The columns give the average
value of the rate of growth of output, the unemployment rate and the inflation rate for the
period 1991-2000, and for the period 2001-2010.

From an economic point of view, there is no question that the 1990s were amongst the
best years in recent memory. Look at the column giving the numbers for the period
1991-2000:

® The average rate of growth was 3.3% per year, substantially higher than the average
growth rate in the previous two decades.

o The average unemployment rate was 4.8%, again substantially lower than the average
unemployment rate in the previous two decades.

e The average inflation rate was 2.8%, slightly higher than in Europe, but lower than the
average inflation rate over the previous two decades.

In the recent past, however, the US economy has slowed down. Growth was just 1.1% in
2008; it decreased even further in 2009, when the rate of growth turned negative (—2.8%),
and projections for 2010 do not guarantee that the economy will start growing again. As a
result, average growth for the current decade more than halved (1.6% per year) compared
to the 1990s. What are the reasons for the recent slow down? Between 2007 and 2008, US
families were affected by four economic shocks which occurred over a short period of time:
an increase in oil prices, though now partially reversed; a fall in the price of their homes; a
fall of the stock market; and a restriction of credit.

Let us start with the oil price increase. Figure 1.3 gives an idea of the size of the oil shock
which occurred in the summer of 2008, comparing it with the oil price increases that have
occurred since the end of the Second World War. (The chart shows the price ‘at constant
US dollars’ that is, taking into account the fact that, in the meantime, all prices went up.)
Earlier this decade a barrel of oil cost $20; in the summer of 2008, it reached $145 before
returning to around $50: an increase of two and a half times compared to 2000-2001. The
easiest way to understand the effects of oil prices on importing countries is the following.
If oil imports become more expensive, this means that in order to import the same amount
of oil, importing countries will have to transfer a greater share of their income to the oil
producing countries. This will contribute to impoverishing importers and to reducing their
consumption.

The second shock that hit the US economy was a fall in house prices. Figure 1.4 shows
house prices in the USA at constant prices, that is, adjusted for inflation, from 1890 until
2009. The graph relates house prices (adjusted for inflation) to three explanatory variables:
population growth, construction costs and interest rates. The point is that none of these
three factors explains the extraordinary rise in the price of homes in the past ten years,
which has the characteristics of a ‘speculative bubble’.

What is the effect of falling house prices on the economy? To answer this question, con-
sider that the value of the homes in which Americans live is about three-quarters of their
total wealth. From the start of the financial crisis (summer 2007) until the end of 2009, the
value of US homes fell on average by 30%. This means that the wealth of American house-
holds has fallen (again on average) by 22.5% (30 x 0.75). What is the effect on consumption?
In Chapter 15 you will learn than in normal circumstances a family spends each year a share

< The increase in oil prices has also
pushed up inflation. After a long period
during which US inflation had ranged
between 2 and 3%, by the summer of
2008 the inflation rate had reached
5.6% (the expansionary monetary policy
implemented between 2007 and 2008
to avoid the risk of a recession also
contributed to increasing inflation).
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Figure 1.3

Qil prices (in 2008 US
dollars): January 1947-
December 2008

The price of oil reached a historic high
in 2008.

Figure 1.4

US house prices at
constant dollars:
1880-2020

House prices in the USA boomed
after 2000.
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of its wealth equal to the product of the real interest rate multiplied by the value of wealth.
Then, with a real interest rate of 2%, this means that the direct effect (we say ‘direct’ because
there are the ‘indirect’ effects, such as the fall in the stock market induced by the fall in real
estate prices) of the real estate crisis on household consumption is to reduce spending by
about 0.4% (22.5 x 0.02).

After the start of the financial crisis in mid-2007, two other shocks contributed to dampen-
ing consumption and aggregate demand in the USA. A fall in the stock market reduced the
value of households’ wealth invested in equities; and a restriction of credit made it more
difficult and expensive to access credit. We will describe in detail how the crisis erupted and
how it triggered a fully-fledged recession in Chapter 20.
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Here, to complete the outlook for the USA, we should add that, since the mid-1980s, the
USA has purchased each year many more goods and services from abroad than those they
could sell. In other words, US imports have consistently exceeded US exports to the rest of
the world. Moreover, the difference between imports and exports — the trade deficit — has
steadily increased and is now very big. Figure 1.5 shows the evolution of the US trade deficit
in relation to GDP since 1990.

If you purchase more goods than you are able to sell, it means that your spending
exceeds your income, and you must bridge the difference by borrowing. Exactly the same
is true for countries. Therefore, to finance the trade deficit, the USA has borrowed from
the rest of the world. The increasing trade deficit led to an increase in the amount of money
borrowed from abroad. This sounds a little strange: the richest country in the world
borrows $720 billion a year from the rest of the world! An obvious question is whether all
this can continue. What could happen if the willingness of other nations to lend to the USA
stopped?

Think again of your personal situation. As long as people are willing to grant you a loan,
you can clearly continue to borrow and thus spend more than your income. However, even
if you can borrow, it might not be wise to do so for too long: by borrowing more you will
have to repay more and thus spend less in the future. Again, the same logic applies to a
country, in this case to the USA.

Can the USA continue to borrow such huge sums of money in the future? So far, for-
eigners have been prepared — and often eager — to finance the US trade deficit: they have
been willing to buy securities issued by the US government or stocks quoted on the US stock
exchanges. The question is whether they will be equally willing to do so in the future. In the
late 1990s, some Asian countries — Thailand and Indonesia, in particular — were borrowing
large amounts from the rest of the world. Suddenly the rest of the world changed its mind,
and stopped lending to Asia, forcing those countries to cancel their trade deficits suddenly.
This ‘sudden stop’ caused serious economic crises in countries such as Thailand, Indonesia
and South Korea. The USA is not Thailand, but some economists fear that it might become
increasingly difficult for the USA to continue to borrow huge amounts of money in the
future.



10 INTRODUCTION

Acronyms may change fast when »
they refer to groups of rapidly growing
countries. The BRICs have recently
been put side by side, in an OECD
study, with two other large and rapidly
growing economies, Indonesia and
South Africa, and therefore the whole
group has become the BRIICS.

Although rapidly growing, China’s out- »
put, expressed in dollars by multiplying
the number in yuan (the Chinese cur-
rency) by the dollar/yuan exchange
rate, is only $2.8 trillion, roughly the
same as that of Germany, and less than
one-fourth that of the USA. Output per
person is only $2100, roughly one-
twentieth of output per person in the
USA.

Table 1.4 Output growth and inflation in the BRIC countries since 1991

Output growth rate® Inflation rate®

1991-2000 2001-2008 1991-2000 2001-2008
Brazil 2.6 3.6 577.3 8.0
China 10.5 10.2 7.2 4.3
India 515 7.6 8.1 4.7
Russia -3.6 6.7 311.8 16.2

2 Output growth rate: annual rate of growth of output (GDP).
® Inflation rate: annual rate of change of the price level (GDP).

Source: IMF World Economic Outlook database.

1.3 BRIC COUNTRIES

Brazil, China, India and Russia (which are often called the BRICs) have grown rapidly over
the past decade and are now the largest economies outside of the group of advanced coun-
tries. China, in particular, is in the news every day. It is increasingly seen as one of the major
economic powers in the world. China’s economy is twice as large as those of the other BRICs
combined (and its population is enormous, more than four times that of the USA). China
has been growing very fast for more than two decades, and its growth rate is almost twice
that of the others.

This is shown in Table 1.4, which gives output growth and inflation for the periods
1991-2000 and 2001-2008 for China and the other three BRIC countries. Note that, com-
pared to the previous tables, this table does not give unemployment rates. Unemployment
in poorer countries is much harder to measure, as many workers may decide to stay in agri-
culture rather than be unemployed. As a result, official unemployment rates are typically
not very informative.

Now, focus on the main feature of the table, namely the very high growth rate of output
in China since the 1990s, compared to the other three countries considered. Over the past
two decades (and also in the 1980s), Chinese output has grown on average at more than
10% a year, and the forecasts are for more of the same. This is a truly astonishing number:
compare it to the numbers achieved by Europe or the US economy over the same period. At
that rate, output doubles every seven years. . . .

Where does the growth come from? It clearly comes from two sources. The first is very
high accumulation of capital. The investment rate (the ratio of investment to output) in China
is between 40 and 45% of output, a very high number. For comparison, the investment rate
in the USA is only 17%. More capital means higher productivity, and higher output.

The second is very fast technological progress. The strategy followed by the Chinese
government has been to encourage foreign firms to come and produce in China. As for-
eign firms are typically much more productive than Chinese firms, this has increased
productivity and output. Another aspect of the strategy has been to encourage joint ven-
tures between foreign and Chinese firms; making Chinese firms work with and learn from
foreign firms has made them much more productive. When described in this way, achieving
high productivity and high output growth appears easy, with easy recipes that every poor
country could and should follow. In fact, things are less obvious.

China is one of many countries which have made the transition from central planning to
a market economy. Most of the other countries, from central Europe to Russia and the
other former Soviet republics, have experienced a large decrease in output at the time of
transition. Look at the rate of growth of output in Russia in the 1990s: on average, it was
negative during the whole decade (—3.6%). Most still have growth rates far below that of
China. In Brazil and Russia, economic performance over the 1990s was dampened by finan-
cial crises and episodes of hyperinflation at the beginning of that decade.

In many countries, widespread corruption and poor property rights make firms unwilling
to invest. So why has China fared so much better? Economists are not sure. Some believe
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that this is the result of a slower, better managed, transition: the first Chinese reforms took
place in agriculture in 1980 and, even today, many firms remain owned by the state. Others
argue that the fact that the communist party has remained in control has actually helped the
economic transition; tight political control has allowed for a better protection of property
rights, at least for firms, giving them incentives to invest. What about the comparison
between China and India? In 1990, the two countries had the same GDP per person, today
GDP per person is twice as high in China as it is in India. What explains this difference, and
is the superior performance of the Chinese economy sustainable? Getting the answers to
these questions, and thus learning what other poor countries can take from the Chinese
experience, can clearly make a huge difference, not only for China but for the rest of
the world.

Why have we added the BRIC countries to our tour of the world? After two decades of
fast growth, the BRIC share of global output is now 15% (compared to 24% of the USA).

Therefore, they start to be large enough to be able to make some difference in the world <

economy. Take for example the recent recession of 2007-2010. Compared to the negative
growth registered by advanced economies in 2009, average weighted real GDP growth in
the BRICs was 7-8%.

1.4 LOOKING AHEAD

This concludes our world tour. There are many other regions of the world we could have
looked at:

® Japan, whose growth performance for the 40 years following the Second World War was
so impressive that it was referred to as an economic miracle, but is one of the few rich
countries which have done very poorly in the past decade. Since a stock market crash in
the early 1990s, Japan has been in a prolonged slump, with average output growth of
under 1% a year.

e Latin America, which went from very high to low inflation in the 1990s. Some countries,
such as Chile, appear to be in good economic shape. Some, such as Argentina, are strug-
gling: a collapse of its exchange rate and a major banking crisis led to a large decline in
output in the early 2000s, from which it is now recovering.

@ Africa, which has suffered decades of economic stagnation, but where growth has been
high since 2000, reaching 6.5% in 2007 (with only a slight decrease to 6% in 2008 and
2009), and reflecting growth in most of the countries of the continent.

There is a limit, however, to how much you can absorb in this first chapter. Think about the
questions to which you have been exposed already:

@ What determines expansions and recessions? Can monetary policy be used to help the
economy out of a recession, as in the USA and in other advanced economies in 2008-2009?
How has the euro affected monetary policy in Europe?

@ Why is inflation so much lower today than it was in the past? Can Europe reduce its
unemployment rate? Should the USA reduce its trade deficit?

o Why do growth rates differ so much across countries, even over long periods? Why is per
capita income in Europe lower than in the USA? Can other countries emulate China and
grow at the same rate?

The purpose of this book is to give you a way of thinking about these questions. As we
develop the tools you need, we shall show you how to use them by returning to these
questions and showing you the answers they suggest.

According to the IMF, China added a
full percentage point per year to global
output growth in 2008-2010 (and thus
accounted for 50% of global growth),
while the USA ‘subtracted’ an average
of 0.1 percentage points per year from
global output during the same period.
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KEY TERMS

European Union (EU27) 3
BRICs 10

Organisation for Economic
Cooperation and
Development (OECD) 10

QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the
following statements true, false or uncertain. Explain briefly.

a. The unemployment rate in the USA increased consider-
ably at the end of the last decade, but it is still substan-
tially lower than the unemployment rate in Europe.

b. In the 1960s and early 1970s, the USA had a higher rate
of unemployment than Europe, but at the time of writing
it has a much lower rate of unemployment.

c. After the turn of the millennium, European countries
experienced a slowdown in output growth.

d. The BRICs all experienced very high growth rates of out-
put in the last two decades and stable inflation.

e. China’s growth has contributed to half of world growth
during the recession of 2007-2010, and it is likely to
become a new engine of world growth in the future.

f. The European ‘unemployment miracle’ refers to the
extremely low rate of unemployment that Europe has
been enjoying since the 1980s.

g. Income per capita in the euro area has declined com-
pared to the USA since 1970, and this is true for all the
largest member countries.

h. Even though the USA is the richest country in the world,
it borrows hundreds of billions of dollars annually from
the rest of the world.

2. Macroeconomic policy in Europe

Beware of simplistic answers to complicated macroeconomic
questions. Consider each of the following statements and
comment on whether there is another side to the story.

a. There is a simple solution to the problem of high Euro-
pean unemployment: reduce labour market rigidities.

b. What can be wrong about joining forces and adopting
a common currency? The euro is obviously good for
Europe.

3. Productivity growth in China

Productivity growth is at the heart of recent economic develop-
ments in China.

a. How has China achieved high rates of productivity
growth in recent decades?

International Monetary
Fund (IMF) 11

b. Has Europe achieved high rates of productivity growth in
the past decade?

c. To what degree do you think China’s methods of achiev-
ing productivity growth are relevant to Europe?

d. Do you think China’s experience provides a model for
developing countries to follow?

DIG DEEPER

4. Productivity growth in the USA

The average annual growth rate of output per worker in the
USA rose from 1.8% during the period 1970-1995 to 2.8% for
the years 1996-2006. This has led to talk of a New Economy
and of sustained higher growth in the future than in the past.

a. Suppose output per worker grows at 1.8% per year. What
will output per worker be — relative to today’s level — in
10 years? 20 years? 50 years?

b. Suppose output per worker grows instead at 2.8% per
year. What will output per worker be — relative to today’s
level —in 10 years? 20 years? 50 years?

c. If the USA has really entered a New Economy, and the
average annual growth rate of output per worker has
increased from 1.8% per year to 2.8%, how much higher
will the US standard of living be in 10 years, 20 years and
50 years relative to what it would have been had the USA
remained in the Old Economy?

d. Can we be sure the USA has really entered a New
Economy, with a permanently higher growth rate? Why
or why not?

5. When will Chinese output catch up with US output?

In 2008, US output was $14.3 trillion and Chinese output was
$4.4 trillion. Suppose that from now on, the output of China
grows at an annual rate of 10% per year (roughly what it has
done during the past decade), while the output of the USA
grows at an annual rate of 3% per year.

a. Using these assumptions and a spreadsheet, plot US and
Chinese output over the next 100 years. How many years
will it take for China to have a level of output equal to
that of the USA?

b. When China catches the USA in total output, will resi-
dents of China have the same standard of living as US
residents? Explain.



EXPLORE FURTHER

6. Post-war recessions in Europe

This question looks at the recessions of the past 40 years.
To handle this problem, first obtain quarterly data on output
growth in your country for the period 1970 to the latest year
available from the Eurostat website (go to the Economy and
Finance Section under Statistics Databases). Copy the data to
your favourite spreadsheet program. Plot the quarterly GDP
growth rates from 1970 through the more recent available
year. Did any quarters have negative growth? Using the stan-
dard definition of recessions as two or more consecutive quar-
ters of negative growth, answer the following questions:

a. How many recessions has the economy undergone since
1970?

b. How many quarters has each recession lasted?
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c. In terms of length and magnitude, which two recessions
have been the most severe?

7. From problem 6, write down the quarters during which the
economy has experienced negative output growth since 1970.
Go to the Eurostat web page. Retrieve the monthly data series
on the unemployment rate for the period 1970 to the most
recent year available. Make sure all data series are seasonally
adjusted.

a. Look at each recession since 1970. What was the unem-
ployment rate in the first month of the first quarter of
negative growth? What was the unemployment rate in
the last month of the last quarter of negative growth? By
how much did the unemployment rate increase?

b. Which recession had the largest increase in the rate of
unemployment?

We invite you to visit the Blanchard page on the Prentice Hall website at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.

FURTHER READING

® This book comes with a web page (www.prenhall.com/
blanchard), which is updated regularly. For each chapter,
the page offers discussions of current events, and includes
relevant articles and Internet links. You can also use the
page to make comments on the book, and engage in dis-
cussions with other readers.

® To understand macroeconomics, it is particularly useful to
keep informed about what is happening around the world.

The best way to do this is by reading The Economist every
week, maybe not all of it, but at least some articles. Get into
the habit at the beginning of each week of spending a couple
of hours in the library to read it, or occasionally buy it — it is
in shops on Friday evening or Saturday morning, depending
on the country. You will find that those €5 are among the
best you spend in the week.
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APPENDIX

Where to find the numbers?

This appendix will help you find the numbers you are
looking for, be it inflation in Hungary last year, or consump-
tion in the UK in 1959, or unemployment in Ireland in
the 1980s.

For a quick look at current numbers

@ The best source for the most recent numbers on output,
unemployment, inflation, exchange rates, interest rates
and stock prices for a large number of countries is the
last four pages of The Economist, published each week
(www.economist.com). This website, like most of the
following websites, contains both information available
free to anyone and information available only to sub-
scribers. The 12-week subscription to the web version of
the Economist which comes with this book gives you
access to all the numbers and articles.

@ A good source for recent numbers about the European
economy is European Economy, published by the Dir-
ectorate General on Economic and Financial Affairs of
the European Commission (DG ECFIN) in spring and
autumn with main economic forecasts, and in between
with interim forecasts (http://ec.europa.eu/econony_
finance/publications/specpub_list12526.htm).

Numbers for other OECD countries

The OECD (www.oecd.org) includes most of the rich

countries in the world. The OECD puts out three useful

publications, all available electronically on the site:

@ The first is the OECD Economic Outlook, published twice a
year. In addition to describing current macroeconomic
issues and evolutions, it includes a data appendix, with
data for many macroeconomic variables. The data typic-
ally go back to the 1980s, and are reported consistently,
both across time and across countries. A more complete
data set is available in the form of a CD-ROM, which
includes most important macroeconomic variables for all
OECD countries, typically going back to the 1960s. The
data are also available on the OECD site.

® The second is the OECD Employment Outlook, published
annually. It focuses more specifically on labour-market
issues and numbers.

e Occasionally, the OECD puts together current and past
data, and publishes the OECD Historical Statistics. At
this point in time, the most recent is Historical Statistics,
1970-2000, published in 2001.

@ The main strength of the publications of the Inter-
national Monetary Fund (IMF, located in Washington,
DC) is that they cover most of the countries of the world
(www.imf.org). A particularly useful IMF publication is
the World Economic Outlook, published twice a year,
which describes major evolutions in the world and in
specific member countries. Selected series associated
with the Outlook are available on the IMF site
(http://www.imf.org/external /data.htm).

For more detail about European economies

e The Directorate General for Economic and Financial
Affairs of the European Commission maintains a useful
website which offers information on the economies of the
Member States, various economic forecasts produced on
behalf of the Commission, and several publications on the
EU economic situation (http://ec.europa.eu/economy_
finance/index_en.htm).

e For data on just about everything, including economic
data, a precious source is the Eurostat website, which
offers several statistics, databases and publications,
amongst which are Europe in Figures and Principal
European Economic Indicators, both published annually
(http://epp.eurostat.ec.europa.eu/portal /page/
portal/eurostat/home/).

Current macroeconomic issues

A number of websites offer information and commentaries

about the macroeconomic issues of the day. In addition to

the Economist website mentioned earlier, two useful sites
are:

e The Morgan Stanley site, with daily commentaries of
macroeconomic events (www.morganstanley.com/
views/index.html).

@ The site maintained by Nouriel Roubini (www.rgemonitor.
com) offers an extensive set of links to articles and dis-
cussions on macroeconomic issues (by subscription).



Chapter 2

A TOUR OF THE BOOK

The words output, unemployment and inflation appear daily in newspapers and on the evening
news. So when we used them in Chapter 1, you knew roughly what we were talking about.
We now need to define them precisely, and this is what we do in the first two sections of this
chapter.

@ Section 2.1 focuses on aggregate output and shows how we can look at aggregate output
both from the production side and from the income side.

® Section 2.2 looks at the unemployment rate and the inflation rate.

@ Section 2.3 introduces the three central concepts around which the book is organised:
The short run — what happens to the economy from year to year.
The medium run — what happens to the economy over a decade or so.
The long run — what happens to the economy over half a century or longer.

@ Building on these three concepts, Section 2.4 gives you a road map to the rest of the book.
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Two economists, Simon Kuznets, »
from Harvard University, and Richard
Stone, from Cambridge University,
were awarded the Nobel Prize for their
contributions to the development of the
national income and product accounts

— a gigantic intellectual and empirical
achievement.

You may come across another term, »
gross national product, or GNP. There

is a subtle difference between ‘domes-
tic’ and ‘national,” and thus between
GDP and GNP. We examine the distinc-
tion in Chapter 6. For now, we will con-
centrate on GDP.

€x stands for a nominal quantity mea- »
sured in euros.

An intermediate good is a good used »
in the production of another good.
Some goods can be both final goods
and intermediate goods. Potatoes sold
directly to consumers are final goods.
Potatoes used to produce potato chips
are intermediate goods. Can you think

of other examples?

2.1 AGGREGATE OUTPUT

Economists studying economic activity in the 19th century or during the Great Depression
had no measure of aggregate activity (aggregate is the word macroeconomists use for total)
on which to rely. They had to put together bits and pieces of information, such as the ship-
ments of iron ore or sales at some department stores, to try to infer what was happening to
the economy as a whole.

It was not until the end of the Second World War that the System of National Accounts
(SNA) was put together in most European countries. (You will find measures of aggregate
output for earlier times, but those have been constructed retrospectively.)

Like any other accounting system, the national income accounts first define concepts and
then construct measures corresponding to those concepts. You need only to look at statis-
tics from countries that have not yet developed such accounts to realise how crucial such
precision and consistency are. Without them, numbers that should add up do not; trying to
understand what is going on feels like trying to balance someone else’s cheque book. We
shall not burden you with the details of national income accounting here. However, because
you will occasionally need to know the definition of a variable and how variables relate to
each other, we will show you the basic accounting framework used in European countries
(and, with minor variations, in most other countries) today.

GDP: production and income

The measure of aggregate output in the national income accounts is called the gross
domestic product or GDP for short. To understand how GDP is constructed, it is best to
work with a simple example. Consider an economy composed of just two firms:

e Firm 1 produces steel, employing workers and using machines to do so. It sells the steel
for €100 to Firm 2, which produces cars. Firm 1 pays its workers €80, leaving €20 in
profit to the firm.

e Firm 2 buys the steel and uses it, together with workers and machines, to produce cars.
Revenues from car sales are €200. Of the €200, €100 goes to pay for steel and €70 goes
to workers in the firm, leaving €30 in profit to the firm.

We can summarise this information in a table:

Steel company (Firm 1) Car company (Firm 2)

Revenues from sales €100 Revenues from sales €200

Expenses €80 Expenses €170
Wages €80 Wages €70
Steel purchases €100

Profit €20 Profit €30

Would you define aggregate output in this economy as the sum of the values of all goods
produced in the economy — the sum of €100 from the production of steel and €200 from the
production of cars, so €300? Or would you define aggregate output as just the value of cars,
which is equal to €200?

Some thought suggests that the right answer must be €200. Why? Because steel is an
intermediate good: it is used up in the production of cars. Once we count the production
of cars, we do not want to count the production of the goods that went into the production
of those cars.

This motivates the first definition of GDP.

1. GDP is the value of the final goods and services produced in the economy during a
given period.

The important word here is final. We want to count only the production of final goods, not

intermediate goods. Using our example, we can make this point in another way. Suppose
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the two firms merged, so that the sale of steel took place inside the new firm and was no
longer recorded. The accounts of the new firm would be given by the following table:

Steel and car company

Revenues from sales €200
Expenses (wages) €150
Profit €50

All we would see would be one firm selling cars for €200, paying workers €80 + €70 =
€150, and making €20 + €30 = €50 in profits. The €200 measure would remain unchanged
—as it should. We do not want our measure of aggregate output to depend on whether firms
decide to merge.

This first definition gives us one way to construct GDP: by recording and adding up the
production of all final goods — and this is indeed roughly the way actual GDP numbers are
put together. But it also suggests a second way of thinking about and constructing GDP.

2. GDP is the sum of value added in the economy during a given period.

The term value added means exactly what it suggests. The value added by a firm is defined
as the value of its production minus the value of the intermediate goods used in
production.

In our two-firm example, the steel company does not use intermediate goods. Its value
added is simply equal to the value of the steel it produces, €100. The car company, however,
uses steel as an intermediate good. Thus, the value added by the car company is equal to the
value of the cars it produces minus the value of the steel it uses in production, €200 — €100
=€100. Total value added in the economy, or GDP, equals €100 (the value added of the
steel company) + €100 (the value added of the car company) =€200. (Note that aggregate
value added would remain the same if the steel and car firms merged and became a single
firm. In this case, we would not observe intermediate goods at all — as steel would be
produced and then used to produce cars within the single firm — and the value added in the
single firm would simply be equal to the value of cars, €200.)

This definition gives us a second way of thinking about GDP. Put together, the two
definitions imply that the value of final goods and services — the first definition of GDP — can
also be thought of as the sum of the value added by all the firms in the economy - the
second definition of GDP.

So far, we have looked at GDP from the production side. The other way of looking at GDP
is from the income side. Let’s return to our example and think about the revenues left to a
firm after it has paid for its intermediate goods. Some of the revenues go to pay workers —
this component is called labour income. The rest goes to the firm — that component is called
capital income, or profit income.

Of the €100 of value added by the steel manufacturer, €80 goes to workers (labour
income) and the remaining €20 goes to the firm (capital income). Of the €100 of value
added by the car manufacturer, €70 goes to labour income and €30 to capital income. For
the economy as a whole, labour income is equal to €150 (€80 + €70), and capital income
is equal to €50 (€20 +€30). Value added is equal to the sum of labour income and capital
income and is equal to €200 (€150 + €50).

This motivates the third definition of GDP.

3. GDP is the sum of incomes in the economy during a given period.

In our example, labour income accounts for 75% of GDP and capital income for 25%.
Table 2.1 shows the breakdown of value added among the different types of income in the
EU15 (including the 15 member countries prior to the accession of ten candidate countries
in 2004) and in the USA in 1970 and 2007. It includes one category of income we did not
have in our example, indirect taxes, the revenues paid to the government in the form of sales
taxes. (In our example, these indirect taxes were equal to zero.) The table shows that the
composition of GDP by type of income is very different in the EU (on average) compared to
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FOCUS

How is GDP measured?

GDP is measured bringing together various sources GDP = sum of value added in the economy during a
of information usually collected by a country’s tax given period
authorities. e Individuals report income: this is used to build the
e Firms report sales: this information is used to build the third definition of GDP:
first definition of GDP: GDP = sum of incomes in the economy during a
GDP = value of final sales of goods and services in given period.
the economy in a given period Of course this raises the issue of the ‘underground

e Firms pay value added taxes, i.e. taxes on the value | economy’. If firms avoid paying taxes, their output goes
added of their activities: this is used to build the second | unrecorded, although sometimes it can be recorded by the
definition of GDP: taxes paid by their employees, if they pay taxes.

Table 2.1 The composition of GDP by type of income, 1970 and 2007

EU15* USA
1970 2007 1970 2007
Labour income 52.20% 48.70% 60.40% 56.60%
Capital income 37.00% 39.00% 31.00% 37.40%
Indirect taxes 10.80% 12.30% 8.60% 7.00%

* Was the number of member countries in the EU prior to the accession of ten candidate countries on 1 May 2004. The
EU15 comprises the following 15 countries: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland,
Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden, UK.

Source: OECD Economic Outlook database.

the USA. In fact, the share of labour income on GDP is rather different in the two areas: it
accounts for around 49% of GDP in the EU compared to almost 57% of US GDP. This
difference is largely explained by indirect taxes: they account for more than 12% in the EU
compared to 7% in the USA. Capital income accounts for a similar share of GDP in the EU
and the USA (39% and 37.4%, respectively). With respect to 1970, the proportions have
slightly changed; the share of labour income has decreased by around 4 percentage points
in both areas, whereas capital income has increased (much more in the USA compared to
the EU). The major difference comes again from indirect taxes: they have increased a little
in the EU, and decreased in the USA.

Two lessons to remember: »  To summarise: You can think about aggregate output — GDP - in three different, but

1. GDP is the measure of aggregate  equivalent, ways:
output, which we can look at from
the production side (aggregate pro-  ® From the production side — GDP equals the value of the final goods and services produced

duction) or the income side (aggre- in the economy during a given period.

gate income). e Also from the production side — GDP is the sum of value added in the economy during a
2. Aggregate production and aggregate . .
given period.

income are always equal. R . . . . . . .
® From the income side — GDP is the sum of incomes in the economy during a given period.

Nominal and real GDP

GDP in the EU15 was €10 billion in 2007, compared to €715 million in 1970. Was European
output really 14 times higher in 2007 than in 1970? Obviously not: much of the increase
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reflected an increase in prices rather than an increase in quantities produced. This leads to
the distinction between nominal GDP and real GDP.

Nominal GDP is the sum of the quantities of final goods produced multiplied by their << Warning! People often use nominal to

current prices. This definition makes clear that nominal GDP increases over time for two
reasons:

® The production of most goods increases over time.
@ The prices of most goods also increase over time.

If our goal is to measure production and its change over time, we need to eliminate
the effect of increasing prices on our measure of GDP. That’s why real GDP is constructed
as the sum of the production of final goods multiplied by constant (rather than current)
prices.

If the economy produced only one final good — say, a particular car model — constructing
real GDP would be easy: we would use the price of the car in a given year and then use it to
multiply the quantity of cars produced in each year. An example will help here. Consider an
economy that produces only cars — and to avoid issues we shall tackle later, assume that the
same model is produced every year. Suppose the number and the price of cars in three
successive years is given by:

Quantity of Price of Real GDP
Year cars cars Nominal GDP (in 2000 prices)
1999 10 €20 000 €200 000 €240 000
2000 12 €24 000 €288 000 €288 000
2001 13 €26 000 €338 000 €312 000

Nominal GDP, which is equal to the quantity of cars multiplied by their price, goes up
from €200 000 in 1999 to €288 000 in 2000 — a 44% increase — and from €288 000 in 2000
to €338 000 in 2001 — a 17% increase.

e To construct real GDP, we need to multiply the number of cars in each year by a common
price. Suppose we use the price of a car in 2000 as the common price. This approach gives
us, in effect, real GDP in 2000 prices.

e Using this approach, real GDP in 1999 (in 2000 prices) equals 10 cars x €24 000 per
car = €240 000. Real GDP in 2000 (in 2000 prices) equals 12 cars x €24 000 per car =
€240 000, the same as nominal GDP in 2000. Real GDP in 2001 (in 2000 prices) is equal
to 13 x €24 000 = €312 000. So real GDP goes up from €240 000 in 1999 to €288 000
in 2000 — a 20% increase — and from €288 000 in 2000 to €312 000 in 2001 — an
8% increase.

@ How different would our results have been if we had decided to construct real GDP using
the price of a car in, say, 2001 rather than 2000? Obviously, the level of real GDP in each
year would be different (because the prices are not the same in 2001 as in 2000), but its
rate of change from year to year would be the same as above.

The problem in constructing real GDP in practice is that there is obviously more than one
final good. Real GDP must be defined as a weighted average of the output of all final goods,
and this brings us to what the weights should be.

The relative prices of the goods would appear to be the natural weights. If one good costs
twice as much per unit as another, then that good should count for twice as much as the
other in the construction of real output. However, this raises the question: what if, as is
typically the case, relative prices change over time? Should we choose the relative prices of
a particular year as weights, or should we change the weights over time? More discussion
of these issues, and of the way real GDP is constructed, is left to the appendix to this
chapter.

denote small amounts. Economists use
nominal for variables expressed in cur-
rent prices. And these do not refer to
small amounts: the numbers typically
run in the billions or trillions of euros.

<C To be sure, compute real GDP in

2001 prices and compute the rate of
growth from 1999 to 2000 and from
2000 to 2001.
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FOCUS

Nominal and real GDP with more than one good

Year Cars Notebooks GDP deflator
@ P @ e
2000 12 24 000 10 5000 P==
2001 13 30000 20 2000 The GDP deflator is defined as the ratio of nominal to real
Q = quantity and P = price. GDP.
Nominal GDP 2000 In the base year P,, = 1 by assumption (as real

GDP is equal to nominal GDP)
€Y, = PG5 QS + Pho Qoo = €338 000

€Yy P§1Q6:+ P Qo
€Y, = P§,Q§, + P}, QY, = €430 000 e

~ pC C N N
Y()l POO 01+P00 01

2001

where Y = output.
From 2000 to 2001, nominal GDP has increased by
27.2%. This is due to both increasing production and

GDP deflator inflation
The GDP deflator inflation is a measure of the increase
in the price level of the goods produced in the economy

increasing prices. . .
&P during a given year, Y,.
Real GDP © = growth rate of nominal GDP - growth rate of real GDP
Yoo = €Yy, =€338 000 _ €Y, -€Y, Y-V,
Yo = P5o Q51 + Poo Qpy = €412 000 €Y, Y,
From 2000 to 2001, real GDP has increased by 21.9%. _ 430000 -338 000 412 000 — 338 000
This is just due to increasing production, keeping prices 338 000 338 000
constant. =27.2-21.9=5.3%
12000 —
10000 —
g 8000 —
5 Real GDP
(]
© 6000 [~
c
9
Figure 2.1 @ 4000 —
_Nominal and _real GDP Nominal GDP
in the EU15 since 1970 2000 —
Since 1970, nominal GDP in the EU15
increased by a factor of 14. Real
GDP increased by a factor of 2.5. 0 FT1r1r1re1r1r1717 T 1T 1T T T T T T oETTTTETTTTETTTTIRTI
Source: OECD Economic Outlook database. 1970 1975 1980 1985 1990 1995 2000 2005

Suppose real GDP were measured in »  Figure 2.1 plots the evolution of both nominal GDP and real GDP in the EU since 1970.
2006 prices rather than 2000 prices. By construction, the two are equal in 2000. The figure shows that real GDP in 2007 was
Where would the nominal GDP and real 51,5, 2 5 times its level of 1970 — a considerable increase, but clearly much less than the
GDP lines on the graph intersect? . . . . .
14-fold increase in nominal GDP over the same period. The difference between the two
results comes from the increase in prices over the period.
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The terms nominal GDP and real GDP each have many synonyms, and you are likely to
encounter them in your readings:

@ Nominal GDP is also called GDP at current prices.

® Real GDP is also called GDP in terms of goods, GDP at constant prices, GDP adjusted
for inflation - if the year in which real GDP is set equal to nominal GDP is a base year
(currently the year 2000 in EU national accounts).

In the chapters that follow, unless we indicate otherwise:

o GDP will refer to real GDP, and Y, will denote real GDP in year t.
e Nominal GDP and variables measured in current prices will be denoted by a euro sign in
front of them - for example, €Y, for nominal GDP in year t.

GDP: level versus growth rate

We have focused so far on the level of real GDP. This is an important number, which gives < Warning! You must be careful about

the economic size of a country. A country with twice the GDP of another country is how you do the comparison: recall

economically twice as big as the other country. Equally important is the level of real GDP e discussion in Chapter 1 about the
. . . . standard of living in China. You'll learn

per capita, the ratio of real GDP to the population of the country. It gives us the average more on this in Chapter 11,

standard of living of the country. In assessing the performance of the economy from year to

year, economists focus, however, on the rate of growth of real GDP — GDP growth. Periods

of positive GDP growth are called expansions. Periods of negative GDP growth are called

recessions.

FOCUS

Real GDP, technological progress and the price of computers

A tough problem in computing real GDP is how to deal
with changes in quality of existing goods. One of the most
difficult cases is computers. It would clearly be absurd
to assume that a personal computer in 2010 is the same
good as a personal computer produced in 1981 (the
year in which the IBM PC was introduced): the same
amount of money can clearly buy much more comput-
ing in 2010 than it could in 1981. But how much more?
Does a 2010 computer provide 10 times 100 times or
1000 times the computing services of a 1981 computer?
How should we take into account the improvements in
internal speed, the size of the RAM or of the hard disk,
the fact that computers can now access the Internet, and
so on?

The approach used by economists to adjust for these
improvements is to look at the market for computers and
how it values computers with different characteristics in a
given year. For example, suppose the evidence from prices
of different models on the market shows that people are
willing to pay 10% more for a computer with a speed of
3 GHz (3000 MHz) rather than 2 GHz. (The first American
edition of this book, published in 1996, compared two
computers, with speeds of 50 and 16 MHz. This is a good

indication of technological progress.) Suppose new com-
puters this year have a speed of 3 GHz compared to a
speed of 2 GHz for new computers last year. And suppose
the dollar price of new computers this year is the same as
the price of new computers last year. Then, economists
in charge of computing the adjusted price of computers
will conclude that new computers are in fact 10% cheaper
than last year.

This approach, which treats goods as providing a col-
lection of characteristics — here speed, memory and so on
— each with an implicit price, is called hedonic pricing
(hedone means ‘pleasure’ in Greek). It is used in several
countries to estimate changes in the prices of complex and
fast-changing goods, such as automobiles and computers.
Using this approach, estimates show that, for given prices,
the quality of new computers has increased on average by
18% per year since 1981.

Not only do computers deliver more services, they have
become cheaper as well: their price has declined by about
10% per year since 1981. Putting this together with the
information in the previous paragraph, this implies that
their quality-adjusted price has fallen at an average rate of
18% + 10% = 28% per year.
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Figure 2.2

Growth rates of GDP in
the EU15 and in the USA
since 1970

Since 1970, both the EU15 and the US
economies have gone through a series
of expansions, interrupted by short
recessions.
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The evolution of GDP growth in the EU15 and the USA since 1970 is given in Figure 2.2.
GDP growth in year t is constructed as (Y, — Y, ,)/Y,.,. The figure shows how both econ-
omies have gone through a series of expansions, interrupted by short recessions. Look in
particular at the past 15 years. Note how a recession in the early 1990s gave way to a long
expansion from 1992 to 2000. In 2001, growth was positive but very low. It has increased
since then, but in 2008 both economies have entered into a severe recession following the
financial crisis that has shaken most of the world economy since the summer of 2007.
Although there is no official definition of what constitutes a recession, the convention is
to refer to a recession if the economy goes through at least two consecutive quarters of
negative growth. Sometimes growth is negative in two or more quarters, but positive for
ayear as a whole. This was the case for the USA in 2001, when growth was negative during
each of the first three quarters, but positive for the year as a whole; thus 2001 qualifies as a
(mild) recession.

2.2 THE OTHER MAJOR MACROECONOMIC VARIABLES

Because it is a measure of aggregate activity, GDP is obviously the most important macro-
economic variable. However, two other variables, unemployment and inflation, tell us
about other important aspects of how an economy is performing.

The unemployment rate

As we will see below, people who do » Let’s start with some definitions: employment is the number of people who have a job;

not have a job, but are not looking for
one are classified as ‘out of the labour
force’.

unemployment is the number of people who do not have a job but are looking for one. The
labour force is the sum of employment and unemployment:

L = N + U
Labour force = Employment + Unemployment

The unemployment rate is the ratio of the number of people who are unemployed to the
number of people in the labour force:
WU
L
Constructing the unemployment rate is less obvious than you might think. The
cartoon notwithstanding, determining whether somebody is employed is straightforward.
Determining whether somebody is unemployed is harder. Recall from the definition that,
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to be classified as unemployed, a person must meet two conditions: that he or she does not
have a job, and that he or she is looking for one; this second condition is harder to assess.

Until recently, in most European countries, the only available source of data on unem-
ployment was the number of people registered at unemployment offices, and so only those
workers who were registered in unemployment offices were counted as unemployed.
This system led to a poor measure of unemployment. How many of those looking for jobs
actually registered at the unemployment office varied both across countries and across
time. Those who had no incentive to register — for example, those who had exhausted their
unemployment benefits — were unlikely to take the time to go to the unemployment office,
so they were not counted. Countries with less generous benefit systems were likely to have
fewer unemployed registering and therefore smaller measured unemployment rates.

Today, most rich countries rely on large surveys of households to compute the unem-
ployment rate. In Europe, this survey is called the Labour Force Survey (LFS). It relies
on interviews to a representative sample of individuals. Each individual is classified as
employed if he or she has worked for at least one hour during the week preceding that of
the interview in whatever activity. Estimates based on the LFS show that the average unem-
ployment rate in the European Union (EU15) in 2008 was 7.1%. In the USA, a survey called
the Current Population Survey (CPS) relies on interviews of 50 000 households every month.
The survey classifies a person as employed if he or she has a job at the time of the interview;
it classifies a person as unemployed if he or she does not have a job and has been looking for
a job in the past four weeks. Estimates based on the CPS show that, during 2007, an average
of 144.4 million people were employed and 7.0 million people were unemployed, so the
unemployment rate was 4.6/(144.4 + 7.0) x 100.

Note that only those looking for a job are counted as unemployed; those who do not have
a job and are not looking for one are counted as not in the labour force. When unemploy-
ment is high, some of the unemployed give up looking for a job and therefore are no longer
counted as unemployed. These people are known as discouraged workers. Take an
extreme example: if all workers without a job gave up looking for one, the unemployment
rate would equal zero. This would make the unemployment rate a very poor indicator of
what is happening in the labour market. This example is too extreme; in practice, when the
economy slows down, we typically observe both an increase in unemployment and an
increase in the number of people who drop out of the labour force. Equivalently, a higher
unemployment rate is typically associated with a lower participation rate, defined as the
ratio of the labour force to the total population of working age.

Figure 2.3 shows the evolution of unemployment in the euro area, the UK and the USA
since the early 1990s. At that time, the unemployment rate in the euro area, including the
UK, was much higher than in the USA. Since then, it has rapidly gone down in the UK, where
now it is similar to the USA, and more slowly in the euro area. In the USA, note in particular
how much the unemployment rate decreased during the long expansion of the 1990s,

P2
UCOMCS, ot / NONSEQUITUR

CELF-CNPLONED

<< During the recession of 2008-2009,

the number of unemployed people in
the US increased by 4 million, rais-
ing the unemployment rate from 7%
(November 2008) to 10% (November
2009). In the same period the number
of discouraged workers increased by
1.3 million.
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Figure 2.3

Unemployment rates in
the euro area, UK and
USA since 1993

Since 1993, the unemployment rate
has fluctuated between 4% and 11%,
going down during expansion and
going up during recessions.

Source: OECD Economic Outlook database,
July 2009.
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reaching 3.9% in 2000; and how much it increased during the short recession of 2001 and
more recently during the recession which began in 2008.

Why do economists care about unemployment?

Economists care about unemployment for two reasons. They care about unemployment
because of its direct effects on the welfare of the unemployed. Although unemployment
benefits are more generous today than they were during the Great Depression, unemploy-
ment is still often associated with financial and psychological suffering. How much suffering
depends on the nature of the unemployment. One image of unemployment is that of a
stagnant pool, of people remaining unemployed for long periods of time. As you will see
later in this book, this image reflects what happens in many European countries, but things
are quite different in some other European countries, as well as in the USA where the
unemployed typically remain unemployed for a short time, and the image of a stagnant pool
is not appropriate. In the USA, for example, each month, many people become unemployed,
and many of the unemployed (on average, 25-30% of them) find jobs. However, even
there, some groups (often the young, the ethnic minorities and the unskilled) suffer dis-
proportionately from unemployment, remaining chronically unemployed and being more
vulnerable to becoming unemployed when the unemployment rate increases.

Economists also care about the unemployment rate because it provides a signal that the
economy may not be using some of its resources efficiently. Many workers who want to
work do not find jobs; the economy is not efficiently utilising its human resources. From
this viewpoint, can very low unemployment also be a problem? The answer is yes. Like an
engine running at too high a speed, an economy in which unemployment is very low may
be over-utilising its human resources and may run into labour shortages. How low is
‘too low’? This is a difficult question, and one which we will take up later in the book. The
question came up in 2000 in the USA. At the end of 2000, some economists worried that
the unemployment rate, 4% at the time, was indeed too low. So, while they did not advo-
cate triggering a recession, they favoured lower (but positive) output growth for some time
so as to allow the unemployment rate to increase to a somewhat higher level. It turned out
that they got more than they had asked for: a recession rather than a slowdown.
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The inflation rate

Inflation is a sustained rise in the general level of prices — the price level. The inflation rate < Deflation is rare, but it happens. Japan

is the rate at which the price level increases. Symmetrically, deflation is a sustained decline
in the price level. It corresponds to a negative inflation rate.

The practical issue is how to define the price level. Macroeconomists typically look at two
measures of the price level, at two price indexes: the GDP deflator and the consumer price index.

The GDP deflator
We saw earlier how increases in nominal GDP can come either from an increase in real GDP
or from an increase in prices. Put another way, if we see nominal GDP increasing faster than
real GDP, the difference must come from an increase in prices.

This remark motivates the definition of the GDP deflator. The GDP deflator in year t, P,
is defined as the ratio of nominal GDP to real GDP in year t:

_ Nominal GDP, _ €Y,
‘" RealGDP. Y,

Note that in the year in which, by construction, real GDP is equal to nominal GDP (which is
currently 2000 in official statistics in the EU, as well as the USA), this definition implies that
the price level is equal to 1. This is worth emphasising: the GDP deflator is what is called an
index number. Its level is chosen arbitrarily — here it is equal to 1 in 2000 — and has no econ-
omic interpretation. But its rate of change, (P.— P._,)/P_;, has a clear economic interpretation:
it gives the rate at which the general level of prices increases over time — the rate of inflation.

One advantage to defining the price level as the GDP deflator is that it implies a simple
relation between nominal GDP, real GDP and the GDP deflator. To see this, reorganise the
previous equation to get:

€Y, =PRY,

has had deflation since the late 1990s.
More recently, some countries had
deflation during the recession of
2007-2010. We will return to this topic
in Chapter 22.

< Compute the GDP deflator and the

associated rate of inflation from 1999
to 2000 and from 2000 to 2001 in our
car example in Section 2.1, when real
GDP is constructed using the 2000
price of cars as the common price.

Nominal GDP is equal to the GDP deflator multiplied by real GDP. Or, putting it in terms of < For a refresher, see Appendix 1,

rates of change, the rate of growth of nominal GDP is equal to the rate of inflation plus the
rate of growth of real GDP.

The consumer price index

The GDP deflator gives the average price of output — the final goods produced in the econ-
omy - but consumers care about the average price of consumption — the goods they consume.
The two prices need not be the same: the set of goods produced in the economy is not the
same as the set of goods purchased by consumers, for two reasons:

@ Some of the goods in GDP are sold not to consumers but to firms (machine tools, for
example), to the government or to foreigners.

@ Some of the goods bought by consumers are not produced domestically but are imported
from abroad.

To measure the average price of consumption or, equivalently, the cost of living,
macroeconomists look at another index, the consumer price index, or CPI. In the USA, the
CPI has been in existence since 1917 and is published monthly. In Europe, the price index
which is most frequently used is the harmonised index of consumer prices, or HICP, mea-
sured by Eurostat, the Statistical Office of the European Communities. The HICP gives com-
parable measures of inflation in the euro area, the EU, the European Economic Area (EEA,
which includes Norway, Iceland and Liechtenstein, besides the EU) and for other countries
including accession and candidate countries. (At the time of writing (early 2010) they are
Croatia, the former Yugoslav Republic of Macedonia and Turkey.) They provide the official
measure of consumer price inflation in the euro area for the purposes of monetary policy
and assessing inflation convergence as required under the Maastricht criteria.

Like the GDP deflator (the price level associated with aggregate output, GDP), the HICP
is an index. It is set equal to 100 in the period chosen as the base period, and so its level has

Proposition 7.

<< Do not confuse the CPI with the PPI,

or producer price index, which is an
index of prices of domestically pro-
duced goods in manufacturing, mining,
agriculture, fishing, forestry and elec-
tric utility industries.
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Figure 2.4

Inflation rate, using the
HICP and the GDP deflator
in the euro area since 1996
The inflation rates, computed using
either the HICP or the GDP deflator,
are largely similar.

Source: Eurostat, OECD Statistics Database.
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no particular significance. The current base period is 2001, so the value for 2001 is equal to
100. In January 2009, the HICP in the euro area was 117.4; thus, it cost 17.4% more in
euros to purchase the same consumption basket than in 2001.

You may wonder how the rate of inflation differs depending on whether the GDP deflator
or the HICP is used to measure it. The answer is given in Figure 2.4, which plots the two
inflation rates since 1996 for the euro area. The figure yields two conclusions:

@ The HICP and the GDP deflator move together most of the time. In most years, the two
inflation rates differ by less than 0.5%.

e There are clear exceptions to the first conclusion. In 1998, 2002 and 2009, the increase in
the HICP was slightly smaller than the increase in the GDP deflator. That means that the
price of goods consumed in the euro area (measured by the HICP) was lower than the
price of goods produced in the euro area (measured by the GDP deflator). When the price
of imported goods decreases relative to the price of goods produced in the euro area, the
HICP increases less than the GDP deflator. This is precisely what happened in these years.
The price of oil plummeted: in 1998 it went to a historic low, only slightly above 10 dollars
per barrel, and it recorded a second fall in 2002 and a further fall in 2009. As Europe is a
major oil importer, the result was a decrease in the HICP compared to the GDP deflator.
Look at what happened in 2008, when oil prices went to very high levels (as described in
Chapter 1, Figure 1.3): the HCIP increased much more than the GDP deflator.

In what follows, we shall typically assume that the two indexes move together, so we do
not need to distinguish between them. We shall simply talk about the price level and denote
it by P,, without indicating whether we have the CPI or the GDP deflator in mind.

Why do economists care about inflation?

If a higher inflation rate meant just a faster but proportional increase in all prices and wages
—a case called pure inflation — inflation would be only a minor inconvenience for consumers,
as relative prices would be unaffected. Take, for example, the workers’ real wage — the wage
measured in terms of goods rather than in dollars. In an economy with 10% more inflation,
prices would increase by 10% more per year. But wages would also increase by 10% more
per year, so real wages would be unaffected by inflation. Inflation would not be entirely
irrelevant; people would have to keep track of the increase in prices and wages when
making decisions. But this would be a small burden, hardly justifying making control of the
inflation rate one of the major goals of macroeconomic policy.

So, why do economists care about inflation? Precisely because there is no such thing as
pure inflation:
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e During periods of inflation, not all prices and wages rise proportionately. Consequently,
inflation affects income distribution, meaning for instance that retirees in many coun-
tries receive payments that do not keep up with the price level, so they lose in relation
to other groups when inflation is high. For example, during the very high inflation that
took place in Russia in the 1990s, retirement pensions did not keep up with inflation, and
many retirees were pushed to near starvation.

e Inflation leads to other distortions. Variations in relative prices also lead to more uncer-
tainty, making it harder for firms to make decisions about the future, such as investment
decisions. Some prices, which are fixed by law or by regulation, lag behind others, leading
to changes in relative prices. Taxation interacts with inflation to create more distortions.
If tax brackets are not adjusted for inflation, for example, people move into higher and
higher tax brackets as their nominal income increases, even if their real income remains
the same.

If inflation is so bad, does this imply that deflation (negative inflation) is good? The
answer is no. First, high deflation (a large negative rate of inflation) would create many of
the same problems as high inflation, from distortions to increased uncertainty. Second,
as we shall see later in the book, even a low rate of deflation limits the ability of monetary
policy to affect output. So what is the ‘best’ rate of inflation? Most macroeconomists believe
that the best rate of inflation is a low and stable rate of inflation, somewhere between 0 and
3%. We shall look at the pros and cons of different rates of inflation later in the book.

We have now looked at the main macroeconomic variables: aggregate output, unemploy-
ment and inflation. Clearly, a successful economy is an economy that combines high output
growth, low unemployment and low inflation. Can all these objectives be achieved simulta-
neously? Is low unemployment compatible with low and stable inflation? Do policy makers
have the tools to sustain growth, to achieve low unemployment while maintaining low
inflation? These are some of the questions we shall take up as we go through the book. The
next two sections give you a road map.

2.3 THE SHORT RUN, THE MEDIUM RUN AND THE
LONG RUN

What determines the level of aggregate output in an economy?

® Reading newspapers suggests a first answer: movements in output come from move-
ments in the demand for goods. You have probably read news stories that begin like this:
‘Production and sales of automobiles were lower last month, due to a fall in consumer
confidence.” Stories like this highlight the role demand plays in determining aggregate
output; they point to factors that affect demand, ranging from consumer confidence to
interest rates.

@ But, surely, no number of Indian consumers rushing to Indian showrooms can increase
India’s output to the level of output in the USA. This suggests a second answer: what
matters when it comes to aggregate output is the supply side — how much the economy
can produce. How much can be produced depends on how advanced the technology
of the country is, how much capital it is using and the size and the skills of its labour
force. These factors — not consumer confidence — are the fundamental determinants of a
country’s level of output.

e The previous argument can be taken one step further: neither technology, nor capital nor
skills are given. The technological sophistication of a country depends on its ability to
innovate and introduce new technologies. The size of its capital stock depends on how
much people save. The skills of workers depend on the quality of the country’s education
system. Other factors are also important: if firms are to operate efficiently, for example,
they need a clear system of laws under which to operate and an honest government to
enforce those laws. This suggests a third answer: the true determinants of output are

<< Newspapers sometimes confuse defla-
tion and recession. They may happen
together, but they are not the same.
Deflation is a decrease in the price
level. A recession is a decrease in real
output.
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Figure 2.5

The organisation of

the book

factors such as a country’s education system, its saving rate and the quality of its govern-
ment. If we want to understand what determines the level of output, we must look at
these factors.

You might be wondering at this point which of the three answers is right. All three are
right. But each applies over a different time frame:

e In the short run, say, a few years, the first answer is the right one. Year-to-year move-
ments in output are primarily driven by movements in demand. Changes in demand,
perhaps due to changes in consumer confidence or other factors, can lead to a decrease
in output (a recession) or an increase in output (an expansion).

o In the medium run, say, a decade, the second answer is the right one. Over the medium
run, the economy tends to return to the level of output determined by supply factors: the
capital stock, the level of technology and the size of the labour force. And, over a decade
or so, these factors move sufficiently slowly that we can take them as given.

e In the long run, say, a few decades or more, the third answer is the right one. To under-
stand why China has been able to achieve such a high growth rate since 1980, we must
understand why both capital and the level of technology in China are increasing so fast.
To do so, we must look at factors such as the education system, the saving rate, and the
role of the government.

This way of thinking about the determinants of output underlies macroeconomics, and it
underlies the organisation of this book.

2.4 A TOUR OF THE BOOK

This book is organised in three parts: a core, four extensions and a closer look at the
European economic and monetary integration. This organisation is shown in Figure 2.5.
Let us describe it in more detail.

Introduction

A tour of the world (Chapter 1)
A tour of the book (Chapter 2)

The Core

The short run (IS—LM)
(Chapters 3—6)

The medium run (AS—AD)
(Chapters 7-10)

The long run
(Chapters 11-13)

Expectations Policy
(Chapters 14—17) (Chapters 23 and 24)
The open economy Pathologies
(Chapters 18 and 19) (Chapters 20—22)
Europe in progress
(Chapters 25 and 26)



The core

The core is composed of three parts — the short run, the medium run and the long run:
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® Chapters 3-6 look at how output is determined in the short run. To focus on the role of

demand, we assume that firms are willing to supply any quantity at a given price. In other
words, we ignore supply constraints.

Chapter 3 looks at the goods market. Chapter 4 focuses on financial markets.
Chapter 5 puts the goods and financial markets together. The resulting framework is
known as the IS-LM model. Developed in the late 1930s, the IS-LM model still provides
a simple way of thinking about the determination of output in the short run, and it
remains a basic building block of macroeconomics. It also allows for a first pass at study-
ing the effects of fiscal policy and monetary policy on output. The previous chapters treat
the economy as closed, ignoring its interactions with the rest of the world. However, in
fact economies are increasingly open, trading goods and services and financial assets
with one another. Chapter 6 discusses the implications of openness in goods and finan-
cial markets.

Chapters 7 to 10 develop the supply side and look at how output is determined in the
medium run.

Chapter 7 introduces the labour market. Chapter 8 puts together goods, financial and
labour markets, and shows you how to think about the determination of output both in
the short run and in the medium run. The model developed in Chapter 8 is called the
aggregate supply-aggregate demand (AS-AD) model of output. Chapters 9 and 10 then
show how the AS—-AD model can be used to think about many issues, such as the relation
between output and inflation and the role of monetary and fiscal policy in both the short
run and the medium run.

Chapters 11-13 focus on the long run.

Chapter 11 introduces the relevant facts by looking at the growth of output both
across countries and over long periods of time. Chapters 12 and 13 then discuss how both
capital accumulation and technological progress determine growth.

Extensions

The core chapters give you a way of thinking about how output (and unemployment and
inflation) is determined over the short, medium and long run. However, they leave out

several elements, which are explored in four extensions:

® The core chapters introduce the role of expectations. Expectations play an essential

role in macroeconomics. Fiscal and monetary policies affect economic activity not only
through their direct effects but also through their effects on people’s and firms’ expecta-
tions. Chapters 14-17 focus on these expectations and their implications for fiscal and
monetary policy. Chapter 14 introduces the role of expectations in the economy. In fact,
nearly all the economic decisions people and firms make — whether to buy a car, whether
to buy bonds or to buy stocks, whether to build a new plant — depend on their expecta-
tions about future income, future profits, future interest rates and so on.

Modern economies are increasingly open to the rest of the world, and therefore increas-
ingly interdependent. The nature of this interdependence is the topics of Chapters 18
and 19. Chapter 18 gives an open economy version of the IS-LM model we saw in the
core. Chapter 19 looks at properties of different exchange rate regimes.

@ The core chapters on the short run and the medium run focus on fluctuations in output —

on expansions and on recessions. Sometimes, however, the word fluctuations does not
accurately capture what is happening when something goes very wrong such as when, as
during the recent recession of 2007-2010, the whole world has gone through a pro-
longed economic slump, or when government debt becomes very high, or when inflation
reaches extremely high rates. These pathologies are the topics of Chapters 20-22.
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® Monetary policy and fiscal policy are discussed in nearly every chapter of the book. We
have seen how economic policy can help a country out of a recession, or slow down an
overheating economy, improve its trade position and stimulate capital accumulation.
However, there are also arguments in favour of restraining macroeconomic policy.
Chapter 23 discusses two possibilities: that policy makers might do more harm than
good, and that they might not choose what is the best for the country. Chapter 24
discusses the policy rules that are often introduced by countries to guide or restrain the
action of monetary and fiscal policy makers.

Europe in progress

In 1957 some European countries started a process of economic integration which now
includes 27 countries. This is now called EU27. More recently, the integration process
extended to monetary integration with the adoption of a common currency in 16 countries.

This group is called the euro area.

e Chapter 25 focuses on economic and monetary integration in Europe, its history and the
functioning of its institutions, and the work of the European Central Bank.

e Chapter 26 focuses on the euro and on its impact on the countries of Europe in the
ten years since its introduction in 1999. We will also discuss whether the euro area is an
optimal currency area and whether those European countries that have thus far decided
not to join should change their minds.

SUMMARY

We can think of GDP, the measure of aggregate output, in
three equivalent ways: (1) GDP is the value of the final
goods and services produced in the economy during a
given period; (2) GDP is the sum of value added in the
economy during a given period; and (3) GDP is the sum
of incomes in the economy during a given period.

Nominal GDP is the sum of the quantities of final goods
produced multiplied by their current prices. This implies
that changes in nominal GDP reflect both changes in
quantities and changes in prices. Real GDP is a measure
of output. Changes in real GDP reflect changes in quan-
tities only.

A person is classified as unemployed if he or she does not
have a job and is looking for one. The unemployment rate
is the ratio of the number of people unemployed to the
number of people in the labour force. The labour force
is the sum of those employed and those unemployed.

Economists care about unemployment because of the
human cost it represents. They also look at unemployment
because it sends a signal about how efficiently the econ-
omy is using its resources. High unemployment indicates

that the economy is not utilising its human resources
efficiently.

Inflation is a rise in the general level of prices — the price
level. The inflation rate is the rate at which the price level
increases. Macroeconomists look at two measures of
the price level. The first is the GDP deflator, which is the
average price of the goods produced in the economy. The
second is the CPI, which is the average price of goods
consumed in the economy.

Inflation leads to changes in income distribution. It also
leads to distortions and increased uncertainty.

Macroeconomists distinguish between the short run (a
few years), the medium run (a decade) and the long run
(a few decades or more). They think of output as being
determined by demand in the short run. They also think
of output as being determined by the level of technology,
the capital stock and the labour force in the medium run.
Finally, they think of output as being determined by fac-
tors such as education, research, saving and the quality of
government in the long run.
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QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the
following statements true, false or uncertain. Explain briefly.

a. The share of labour income in GDP is much larger than
the share of capital income.

b. GDP in the EU15 was 14 times higher in 2008 than it was
in 1970.

c. When the unemployment rate is high, the participation
rate is also likely to be high.

d. The rate of unemployment tends to fall during expansions
and rise during recessions.

e. If the Japanese CPI is currently at 108 and the EU15 HICP
is at 104, then the Japanese rate of inflation is higher
than the EU15 rate of inflation.

f. The rate of inflation computed using the CPI is a better
index of inflation than the rate of inflation computed
using the GDP deflator.

2. Suppose you are measuring annual GDP by adding up the
final value of all goods and services produced in the economy.
Determine the effect on GDP of each of the following transactions.

a. A seafood restaurant buys €100 worth of fish from a
fisherman.

b. A family spends €100 on a fish dinner at a seafood
restaurant.

c. The Greek national airline buys a new jet from Boeing for
€200 million.

d. Airbus sells one of its jets to Denzel Washington for
€100 million.
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3. During a given year, the following activities occur:

i. A silver mining company pays its workers €200 000 to
mine 75 pounds of silver. The silver is then sold to a jew-
ellery manufacturer for €300 000.

ii. The jewellery manufacturer pays its workers €250 000
to make silver necklaces, which the manufacturer sells
directly to consumers for €1 000 000.

a. Using the ‘production-of-final-goods’ approach, what is
GDP in this economy?

b. What is the value added at each stage of production?
Using the ‘value-added’ approach, what is GDP?

c. What are the total wages and profits earned? Using the
income approach, what is GDP?

4. An economy produces three goods: cars, computers and
oranges. Quantities and prices per unit for years 2006 and
2007 are as follows:

2006 2007
Quantity Price Quantity Price
Cars 10 €2000 12 €3000
Computers 4 €1000 6 €500
Oranges 1000 €1 1000 €1

a. What is nominal GDP in 2006 and in 2007? By what
percentage does nominal GDP change from 2006 to
2007?

b. Using the prices for 2006 as the set of common prices,
what is real GDP in 2006 and in 2007? By what percent-
age does real GDP change from 2006 to 2007?
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c. Using the prices for 2007 as the set of common prices,
what is real GDP in 2006 and in 2007? By what percent-
age does real GDP change from 2006 to 2007?

d. Why are the two output growth rates constructed in
(b) and (c) different? Which one is correct? Explain your
answer.

5. Consider the economy described in problem 4.

a. Use the prices for 2006 as the set of common prices to
compute real GDP in 2006 and in 2007. Compute the
GDP deflator for 2006 and for 2007 and compute the rate
of inflation from 2006 to 2007.

b. Use the prices for 2007 as the set of common prices to
compute real GDP in 2006 and in 2007. Compute the
GDP deflator for 2006 and for 2007 and compute the rate
of inflation from 2006 to 2007.

c. Why are the two rates of inflation different? Which one is
correct? Explain your answer.

6. Consider the economy described in problem 4.

a. Construct real GDP for years 2006 and 2007 by using the
average price of each good over the two years.

b. By what percentage does real GDP change from 2006 to
2007?

c. What is the GDP deflator in 2006 and 2007? Using the
GDP deflator, what is the rate of inflation from 2006 to
2007?

d. Is this an attractive solution to the problems pointed out
in problems 4 and 5 (i.e., two different growth rates and
two different inflation rates, depending on which set of
prices is used)? (The answer is yes and is the basis for the
construction of chained-type deflators. See the appendix
to this chapter for more discussion.)

DIG DEEPER

7. Hedonic pricing

As the third Focus box in this chapter explains, it is difficult to
measure the true increase in prices of goods whose character-
istics change over time. For such goods, part of any price
increase can be attributed to an increase in quality. Hedonic
pricing offers a method to compute the quality-adjusted
increase in prices.

a. Consider the case of a routine medical check-up. Name
some reasons you might want to use hedonic pricing to
measure the change in the price of this service.

Now consider the case of a medical check-up for a pregnant
woman. Suppose that a new ultrasound method is introduced.
In the first year that this method is available, half of doctors
offer the new method, and half offer the old method. A check-up
using the new method costs 10% more than a check-up using
the old method.

b. In percentage terms, how much of a quality increase does
the new method represent over the old method? (Hint:
Consider the fact that some women choose to see a
doctor offering the new method, when they could have
chosen to see a doctor offering the old method.)

Now, in addition, suppose that in the first year the new ultra-
sound method is available, the price of check-ups using the
new method is 15% higher than the price of check-ups in the
previous year (when everyone used the old method).

c. How much of the higher price for check-ups using the
new method (as compared to check-ups in the previous
year) reflects a true price increase of check-ups and how
much represents a quality increase? In other words, how
much higher is the quality-adjusted price of check-ups
using the new method as compared to the price of check-
ups in the previous year?

In many cases, the kind of information we used in parts (b)
and (c) is not available. For example, suppose that in the year
the new ultrasound method is introduced, all doctors adopt the
new method, so the old method is no longer used. In addition,
continue to assume that the price of check-ups in the year the
new method is introduced is 15% higher than the price of
check-ups in the previous year (when everyone used the old
method). Thus, we observe a 15% price increase in check-ups,
but we realise that the quality of check-ups has increased.

d. Under these assumptions, what information required to
compute the quality-adjusted price increase of check-ups
is lacking? Even without this information, can we say
anything about the quality-adjusted price increase of
check-ups? Is it more than 15%? Less than 15%? Explain.

8. Measured and true GDP

Suppose that instead of cooking dinner for an hour, you decide
to work an extra hour, earning an additional €12. You then
purchase some (takeout) Chinese food, which costs you €10.

a. By how much does measured GDP increase?

b. Do you think the increase in measured GDP accurately
reflects the effect on output of your decision to work?
Explain.

EXPLORE FURTHER
9. The labour market and the recession of 2007-2010

Go to the Eurostat web page and retrieve the quarterly data at
constant prices for your country and for the EU27.

a. Plot the quarterly GDP growth rates from 2005 to 2010.
Did any quarters have negative growth? How did your
country differ from the average EU27?

Now retrieve the monthly data series on the participation rate,
employment, the employment-to-population ratio and the
unemployment rate for the period 2007-2010. Make sure all
data series are seasonally adjusted.



a. How did the unemployment rate change in 2007 and after?
Do you think the unemployment rate tells the whole story
about the labour market? How did the participation rate
evolve? What might explain the change in the participa-
tion rate?

. Some economists prefer to look at employment as opposed
to unemployment. How did the growth of employment
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after 2007 compare to the growth of employment before
2001? How did the employment-to-population ratio
change?

. How did the economic performance in your country com-

pare with the EU27’s?

We invite you to visit the Blanchard page on the Prentice Hall website, at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.

FURTHER READING

e If you want to learn more about the definitions and the con-
struction of the many economic indicators that are regularly
reported on the news — from the help-wanted index to the
retail sales index — an easy-to-read reference is: The Eco-
nomist Guide to Economic Indicators, 6th ed., by the staff
of The Economist, Bloomberg, New York, 2007.

For a discussion of some of the problems involved in mea-
suring activity, read ‘What We Don’t Know Could Hurt Us;

Some Reflections on the Measurement of Economic
Activity’, by Katherine Abraham, Journal of Economic
Perspectives, 2008, 19 (3), 3-18.

To see why it is hard to measure the price level and output
correctly, read ‘Viagra and the Wealth of Nations’, by Paul
Krugman, 1998 (www.pkarchive.org/theory/viagra.
html). (Paul Krugman is an economist at Princeton
University and a columnist for the New York Times.)
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APPENDIX

The construction of real GDP and chain-type indexes

The example we used in the chapter had only one final good
— car — so constructing real GDP was easy. But how do we
construct real GDP when there is more than one final good?
This appendix gives the answer. To understand how real
GDP in an economy with many final goods is constructed, all
you need to do is look at an economy where there are just
two final goods. What works for two goods works just as
well for millions of goods. Suppose that an economy pro-
duces two final goods, say wine and potatoes:

e Inyear 0, it produces 10 pounds of potatoes at a price of
€1 per pound and five bottles of wine at a price of €2 per
bottle.

e In year 1, it produces 15 pounds of potatoes at a price of
€1 per pound and five bottles of wine at a price of €3 per
bottle.

e Nominal GDP in year 0 is therefore equal to €20. Nominal
GDP in year 1 is equal to €30.

This information is summarised in the following table:

Nominal GDP in Year 0 and in Year 1

Year 0
Quantity Price (€) Value (€)
Potatoes (pounds) 10 1 10
Wine (bottles) 5 2 10
Nominal GDP 20
Year 1
Quantity Price (€) Value (€)
Potatoes (pounds) 15 1 15
Wine (bottles) 5 3 15
Nominal GDP 30

The rate of growth of nominal GDP from year O to year 1 is
equal to (€30 — €20)/€20 = 50%. But what is the rate of
growth of real GDP?

Answering this question requires constructing real GDP
for each of the two years. The basic idea behind construct-
ing real GDP is to evaluate the quantities in each year, using
the same set of prices.

Suppose we choose, for example, the prices in year 0.
Year O is then called the base year. In this case, the com-
putation is as follows:

e Real GDP in year O is the sum of the quantity in year O
multiplied by the price in year O for both goods: (10 x
€1 +5x€2) =€20.

® Real GDP in year 1 is the sum of the quantity in year 1
multiplied by the price in year 0 for both goods: (15 x
€1 +5x€2) =€25.

e The rate of growth of real GDP from year O to year 1 is
then (€25 — €20)/€20, or 25%.

This answer raises an obvious issue: instead of using
year O as the base year, we could have used year 1, or any
other year. If, for example, we had used year 1 as the base
year, then:

® Real GDP in year 0 would be equal to (10 x €1 + 5 x €3)
=€25.

® Real GDP in year 1 would be equal to (15 x €1 + 5 X €3)
=€30.

® The rate of growth of real GDP from year O to year 1
would be equal to €5/€25, or 20%.

The answer using year 1 as the base year would therefore
be different from the answer using year 0 as the base year.
So, if the choice of the base year affects the constructed
percentage rate of change in output, which base year should
one choose?

In most countries today the practice is to choose a base
year and change it infrequently, say, every five years or so.
This practice is logically unappealing. Every time the base
year is changed and a new set of prices was used, all past
real GDP numbers — and all past real GDP growth rates — are
recomputed. Economic history is, in effect, rewritten every
five years! In Europe, Eurostat — the Statistical Office of the
European Union - established specific recommendations
about the way in which growth rates should be calculated in
the System of National Accounts 1993 (SNS 93).

The method requires four steps:

1. Construct the rate of change of real GDP from year t to
year t + 1 in two different ways. First, use the prices from
year t as the set of common prices. Then, use the prices from
year t + 1 as the set of common prices. For example, the rate
of change of GDP from 2006 to 2007 is computed by:

a. Constructing real GDP for 2006 and real GDP for 2007
using 2006 prices as the set of common prices, and com-
puting a first measure of the rate of growth of GDP from
2006 to 2007.

b. Constructing real GDP for 2006 and real GDP for 2007
using 2007 prices as the set of common prices, and com-
puting a second measure of the rate of growth of GDP
from 2006 to 2007.

2. Construct the rate of change of real GDP as the average
of these two rates of change.

3. Construct an index for the level of real GDP by linking —
or chaining — the constructed rates of change for each year.
The index is set equal to 1 in some arbitrary year. At the
time this book was written, the arbitrary year is 2000.
Given that the constructed rate of change from 2000
to 2001 by Eurostat is 0.7%, the index for 2001 equals



(1+0.07%) =1.007. The index for 2002 is then obtained by
multiplying the index for 2001 by the rate of change from
2001 to 2002, and so on. You will find the value of this index
— multiplied by 100 - in the second column of Table B3 in
the Economic Report of the President. Check that it is 100 in
2000 and 100.7 in 2001, and so on.

4. Multiply this index by nominal GDP in 2000 to derive
chain-linked GDP at constant prices. As the index is 1 in 2000,
this implies that real GDP in 2000 equals nominal GDP in
2000.

Chained refers to the chaining of rates of change
described above. (2000) refers to the year where, by con-
struction, real GDP is equal to nominal GDP. (You will find
the value of real GDP in chained 2000 dollars in the first col-
umn of Table B2 of the Economic Report of the President.)
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This index is more complicated to construct than the
indexes used before 1995. (To make sure you understand
the steps, construct real GDP in chained (year 0) dollars for
year 1 in our example.) But it is clearly better conceptually:

® The prices used to evaluate real GDP in two adjacent
years are the right prices, namely the average prices for
those two years.

@ Because the rate of change from one year to the next is
constructed using the prices in those two years rather
than the set of prices in an arbitrary base year, history
will not be rewritten every five years — as it used to be
when, under the previous method for constructing real
GDP, the base year was changed.
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THE SHORT RUN

In the short run, demand determines output. Many factors affect demand, from con-
sumer confidence to fiscal and monetary policy.

Chapter 3 The goods market

Chapter 3 looks at equilibrium in the goods market and the determination of output. It focuses on the
interaction between demand, production and income. It shows how fiscal policy affects output.

Chapter 4 Financial markets

Chapter 4 looks at equilibrium in financial markets and the determination of the interest rate. It shows
how monetary policy affects the interest rate.

Chapter 5 Goods and financial markets: the IS-LM model

Chapter 5 looks at the goods market and financial markets together. It shows what determines output
and the interest rate in the short run. It looks at the roles of fiscal and monetary policies. The model
developed in Chapter 5, called the IS-LM model, is one of the workhorses of macroeconomics.

Chapter 6 The IS-LM model in an open economy

Chapter 6 discusses the implications of openness in goods markets and financial markets. Openness
in goods markets allows people to choose between domestic goods and foreign goods. Openness in
financial markets allows people to choose between domestic assets and foreign assets.



Chapter 8

THE GOODS MARKET

When economists think about year-to-year movements in economic activity, they focus on the
interactions between production, income and demand:

@ Changes in the demand for goods lead to changes in production.
@ Changes in production lead to changes in income.
® Changes in income lead to changes in the demand for goods.

Nothing makes the point better than the following cartoon:

DATA SHOWS
YOU CONSUMERS
ARENT SPENDING

OPEN YOUR WALLETS!
BUY S50ME BIG TICKET /TEMS,

WHEN OUR SALES
START 7 Pick UP...

THEN MAYBE WE'LL
GIVE YouU A JOB.

T“LLSUNWERSQL PRESS synd . b
1991 THE BUFEAL g

a{24]n

MAYVBE. AT HALF g
YOUR OLD Pay, ~+ 08

Source: Universal Press Syndicate.

This chapter looks at these interactions and their implications:

@ Section 3.1 looks at the composition of GDP and the different sources of the demand for
goods.
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@ Section 3.2 looks at the determinants of the demand for goods.

@ Section 3.3 shows how equilibrium output is determined by the condition that the production
of goods must be equal to the demand for goods.

@ Section 3.4 gives an alternative way of thinking about the equilibrium, based on the equality
of investment and saving.

@ Section 3.5 takes a first pass at the effects of fiscal policy on equilibrium output.

3.1 THE COMPOSITION OF GDP

The purchase of a machine by a firm, the decision to go to a restaurant by a consumer and < OQuiput and production are synony-
the purchase of school desks by the national government are clearly very different decisions ~ mous. There is no rule for using one
and depend on very different factors. So, if we want to understand what determines the o he other. Use the one that sounds
demand for goods, it makes sense to decompose aggregate output (GDP) from the point better.
of view of the different goods being produced, and from the point of view of the different
buyers for these goods.

The decomposition of GDP typically used by macroeconomists is shown in Table 3.1:

1. First comes consumption (which we will denote by the letter C when we use algebra
throughout this book). These are the goods and services purchased by consumers, rang-
ing from food to airline tickets, to holidays, to new cars and so on. Consumption is by far
the largest component of GDP. In 2008, it accounted, on average, for 57.3% of GDP in
the EU (EU15), ranging from 46.2% in the Netherlands to 71.2% in Greece. In general,
consumption is close to 60% or more of national income in the largest European
economies (56.3% in Germany, 57.2% in Spain, 56.7% in France, 59.1% in Italy and up
to 64.7% in the UK), whereas in smaller countries consumption tends to be closer to
50% of GDP (46.2% in the Netherlands, 46.5% in Sweden, 48.9% in Denmark, 51.4% in
Finland and 52.9% in Austria).
2. Second comes investment (I), sometimes called fixed investment to distinguish it from < Warning! To most people, investment
inventory investment (which we will discuss shortly). Investment is the sum of non-  refers to the purchase of assets such
residential investment, the purchase by firms of new plants or new machines (from 2 gold or shares. Economists use

turbi b ters) d idential i t t th h b le of investment to refer to the purchase of
urbines to computers), and residential investment, the purchase by people of new capital goods, such as (new)

houses or apartments. machines, (new) buildings or (new)
Non-residential investment and residential investment, and the decisions behind  houses. When economists refer to the

them, have more in common than might first appear. Firms buy machines or plants to  purchase of gold, or shares, or other
produce output in the future. People buy houses or apartments to get housing services ~ fnancial assets, they use the term
in the future. In both cases, the decision to buy depends on the services these goods financial investment

will yield in the future. Consequently, it makes sense to treat them together. Together,

non-residential and residential investment accounted, on average, for 20.8% of GDP in

EU15 in 2008, ranging from 16.6% in the UK and 19.6% in Sweden to 29.4% in Spain.

Table 3.1 The Composition of GDP, EU15, 2008

Billion euros Percentage of GDP

GDP (Y) 11.5 100.0

1 Consumption (C) 6.6 57/
2 Investment (/) 2.4 20.8
3 Government spending (G) 2.4 20.9
4 Net exports 0.7 0.6
Exports (X) 4.6 40.0
Imports (/M) -4.5 -39.4

5 Inventory investment 0.4 0.4

Source: Eurostat.
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Exports > Imports & Trade surplus
Exports < Imports < Trade deficit

Make sure you understand each of
these three equivalent ways of stating
the relation between production, sales
and inventory investment:

e Inventory investment = Production -
Sales

e Production = Sales + Inventory
investment

e Sales = Production - Inventory
investment

>

3. Third comes government spending (G). This represents the purchases of goods and

services by the national, regional and local governments. The goods range from aero-
planes to office equipment. The services include services provided by government
employees: in effect, the national income accounts treat the government as buying the
services provided by government employees — and then providing these services to
the public, free of charge.

Note that G does not include government transfers (for instance, unemployment
benefits and pensions), or interest payments on the government debt. Although these
are clearly government expenditures, they are not purchases of goods and services. In
2008, government spending accounted on average for 20.9% of GDP in EU15. With the
notable exception of Germany, where government expenditure is relatively lower, the
largest European countries are all close to the average (the UK slightly above with
21.9%), whereas government spending accounts for particularly high shares of GDP in
northern European countries (22.1% in Finland, 23.0% in Belgium, 25.0% in the
Netherlands, 26.4% in Sweden and 26.5% in Denmark).

. The sum of points 1, 2, and 3 gives the purchases of goods and services by resident con-

sumers, resident firms and the government. To determine the purchases of domestic goods
and services, two more steps are needed:

First, we must subtract imports (IM), the purchases of foreign goods and services by
domestic consumers, domestic firms, and the government.

Second, we must add exports (X), the purchases of domestic goods and services by
foreigners.

The difference between exports and imports (X — IM) is called net exports, or the
trade balance. If exports exceed imports, the country is said to run a trade surplus. If
exports are less than imports, the country is said to run a trade deficit. In 2008, exports
from EU15 accounted for 40.0% of GDP and imports were equal to 39.4% of GDP,
so EU15 had a trade surplus equal to 0.6% of GDP. Again, this average hides substantial
differences across countries: Belgium, Italy, Spain and the UK were running trade
deficits, while most northern European countries, as well as Germany, Denmark and the
Netherlands, had considerable trade surpluses.

. So far we have looked at various sources of purchases (sales) of domestic goods and ser-

vices in 2008. To determine national production in 2008, we need to take one last step.

In any given year, production and sales need not be equal. Some of the goods produced
in a given year are not sold in that year, but in later years. And some of the goods sold in
a given year may have been produced in an earlier year. The difference between goods
produced and goods sold in a given year — the difference between production and sales,
in other words - is called inventory investment. If production exceeds sales and firms
accumulate inventories as a result, then inventory investment is said to be positive. If
production is less than sales, and firms inventories fall, then inventory investment is said
to be negative. Inventory investment is typically small — positive in some years and negative
in others. In 2008, inventory investment was positive, equal to just €43 billion, or 0.4% of
GDP. Put another way, production was higher than sales by an amount equal to €43 billion.

»  We now have what we need to develop our first model of output determination.

3.2 THE DEMAND FOR GOODS

Denote the total demand for goods by Z. Using the decomposition of GDP we saw in Sec-
tion 3.1, we can write Z as:

Z=C+I+G+X—-IM

Recall that inventory investment is not » This equation is an identity (which is why it is written using the symbol = rather than an

part of demand.

equals sign). It defines Z as the sum of consumption, plus investment, plus government
spending, plus exports, minus imports.
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We now need to think about the determinants of Z. To make the task easier, let’s first
make a number of simplifications:

e Assume that all firms produce the same good, which can then be used by consumers for <t A model nearly always starts with

consumption, by firms for investment or by the government. With this (big) simplifi-
cation, we need to look at only one market — the market for ‘the’ good — and think about
what determines supply and demand in that market.

@ Assume that firms are willing to supply any amount of the good at a given price, P. This
assumption allows us to focus on the role demand plays in the determination of output.
As we shall see later in the book, this assumption is valid only in the short run. When we
move to the study of the medium run (starting in Chapter 7), we will abandon it but, for
the moment, it will simplify our discussion.

e Assume that the economy is closed — that it does not trade with the rest of the world: both
exports and imports are zero. This assumption clearly goes against the facts: modern
economies trade with the rest of the world. Later on (starting in Chapter 6), we will aban-
don this assumption as well and look at what happens when the economy is open but, for
the moment, this assumption will also simplify our discussion because we won’t have to
think about what determines exports and imports.

Under the assumption that the economy is closed, X =IM = 0, so the demand for goods,
Z, is simply the sum of consumption, investment, and government spending:

Z=C+I+G

Let’s discuss each of these three components in turn.

Consumption (C)

Consumption decisions depend on many factors. The main one is surely income or, more
precisely, disposable income (Y;), the income that remains after consumers have received
transfers from the government and paid their taxes. When their disposable income goes up,
people buy more goods; when it goes down, they buy fewer goods.

Let C denote consumption and Y, denote disposable income. We can then write:

C=C(Yy) [3.1]
+)

This is a formal way of stating that consumption, C, is a function of disposable income, ;.
The function C(Y;) is called the consumption function. The positive sign below Y, reflects
the fact that when disposable income increases, so does consumption. Economists call such
an equation a behavioural equation to indicate that the equation captures some aspect of
behaviour — in this case, the behaviour of consumers.

We will use functions in this book as a way of representing relations between variables.
What you need to know about functions — which is very little — is described in Appendix 1 at
the end of the book. That appendix develops the mathematics you need to go through this
book. Not to worry: we shall always describe a function in words when we introduce it for
the first time.

It is often useful to be more specific about the form of the function. Here is such a case.
It is reasonable to assume that the relation between consumption and disposable income is
given by the simpler relation:

C=cy+c,(Yp) [3.2]

In other words, it is reasonable to assume that the function is a linear relation. The rela-
tion between consumption and disposable income is then characterised by two parameters,
coand ¢;:

® The parameter c;, is called the marginal propensity to consume. It gives the effect an
additional euro of disposable income has on consumption. If ¢, is equal to 0.6, then an
additional euro of disposable income increases consumption by €1 x 0.6 = 60 cents.

assume (or suppose). This is an indica-
tion that reality is about to be simplified
to focus on the issue at hand.
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Figure 3.1
Consumption and
disposable income

Consumption increases with disposable
income, but less than one for one.

Think about your own consumption »
behaviour. What are your values of
¢, and ¢,?

O
5
g Consumption
£ function
2 C=co+¢1Yp
<) Slope = ¢,
(&)
Co

Disposable income, Y

A natural restriction on ¢, is that it must be positive: an increase in disposable income
is likely to lead to an increase in consumption. Another natural restriction is that ¢, must
be less than 1: People are likely to consume only part of any increase in disposable
income and save the rest.

® The parameter c, has a simple interpretation. It is what people would consume if their
disposable income in the current year were equal to zero: if Y, equals zero in equation
(3.2), C=c,.

A natural restriction is that, if current income were equal to zero, consumption would
still be positive: with or without income, people still need to eat! This implies that c,
is positive. How can people have positive consumption if their income is equal to
zero? Answer: they dissave. They consume either by selling some of their assets, or by
borrowing.

The relation between consumption and disposable income shown in equation (3.2) is
drawn in Figure 3.1. Because it is a linear relation, it is represented by a straight line. Its
intercept with the vertical axis is c,; its slope is ¢,. Because c; is less than 1, the slope of the
line is less than 1: equivalently, the line is flatter than a 45° line. (A refresher on graphs,
slopes and intercepts is given in Appendix 1.)

Next, we need to define disposable income, Y;,. Disposable income is given by

Yo=Y-T

where Y is income and T is taxes paid minus government transfers received by consumers.
For short, we will refer to T simply as taxes: but remember that it is equal to taxes minus
transfers. Note that the equation is an identity, indicated by =.

Replacing Y}, in equation (3.2) gives

C=cy+c,(Y-T) [3.3]

Equation (3.3) tells us that consumption, C, is a function of income, Y, and taxes, T.
Higher income increases consumption, but less than one for one. Higher taxes decrease
consumption, also less than one for one.

Investment (/)

Models have two types of variables. Some variables depend on other variables in the model
and are therefore explained within the model. Variables like these are called endogenous.
This was the case for consumption above. Other variables are not explained within the
model but are instead taken as given. Variables like these are called exogenous. This is how
we will treat investment here. We will take investment as given and write:

I=1 [3.4]
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Putting a bar on investment is a simple typographical way to remind us that we take invest-
ment as given.

We take investment as given to keep our model simple, but the assumption is not innocu-
ous. It implies that, when we later look at the effects of changes in production, we will
assume that investment does not respond to changes in production. It is not hard to see that
this implication may be a bad description of reality: firms that experience an increase in
production might well decide they need more machines and increase their investment as a
result. For now, though, we will leave this mechanism out of the model. In Chapter 5 we will
introduce a more realistic treatment of investment.

Government spending (G)

The third component of demand in our model is government spending, G. Together with
taxes, T, G describes fiscal policy — the choice of taxes and spending by the government.
Just as we did for investment, we will take G and T as exogenous. However, the reason why
we assume G and T are exogenous is different from the reason we assumed investment is
exogenous. It is based on two distinct arguments:

e First, governments do not behave with the same regularity as consumers or firms, so
there is no reliable rule we could write for G or T corresponding to the rule we wrote, for
example, for consumption. (This argument is not airtight, though. Even if governments
do not follow simple behavioural rules as consumers do, a good part of their behaviour
is predictable. We will look at these issues later, in particular in Chapter 23. Until then,
we will set them aside.)

® Second, and more importantly, one of the tasks of macroeconomists is to think about
the implications of alternative spending and tax decisions. We want to be able to say,
‘If the government were to choose these values for G and T, this is what would happen.’
The approach in this book will typically treat G and T as variables chosen by the govern-
ment and will not try to explain them within the model.

3.3 THE DETERMINATION OF EQUILIBRIUM OUTPUT

Let’s put together the pieces we have introduced so far.
Assuming that exports and imports are both zero, the demand for goods is the sum of
consumption, investment and government spending:

Z=C+I+G
Replacing C and I from equations (3.3) and (3.4), we get
Z=co+c(Y-T)+I+G [3.5]

The demand for goods, Z, depends on income, Y, taxes, T, investment, I, and government
spending, G.

Let’s now turn to equilibrium in the goods market and the relation between production
and demand. If firms hold inventories, then production need not be equal to demand. For
example, firms can satisfy an increase in demand by drawing upon their inventories — by
having negative inventory investment. They can respond to a decrease in demand by con-
tinuing to produce and accumulating inventories — by having positive inventory investment.
Let us first ignore this complication, though, and begin by assuming that firms do not hold
inventories. In this case, inventory investment is always equal to zero, and equilibrium in
the goods market requires that production, Y, be equal to the demand for goods, Z:

Y=Z [3.6]

<< @ Endogenous variables — explained
within the model.
@ Exogenous variables — taken as
given.

<C Recall, that ‘taxes’ stands for taxes
minus government transfers.

< Because we will (nearly always) take G
and T as exogenous, we won’t use a
bar to denote their values. This will
keep the notation lighter.

Think of an economy that produces

< only haircuts. There cannot be inventor-
ies of haircuts — haircuts produced but
not sold — so production must always
be equal to demand.



46 THE CORE THE SHORT RUN

There are three types of equations: >

o identities
e behavioural equations
@ equilibrium conditions.

Autonomous means independent — in »
this case, independent of output.

If T= G, then >
(G-¢T)=(T-¢,T)=(1-¢,)T>0

This equation is called an equilibrium condition. Models include three types of
equations: identities, behavioural equations and equilibrium conditions. You have seen
examples of each: the equation defining disposable income is an identity, the consumption
function is a behavioural equation and the condition that production equals demand is an
equilibrium condition.

Replacing demand, Z, in equation (3.6) by its expression from equation (3.5) gives

Y=co+c,(Y-T)+I+G [3.7]

Equation (3.7) represents algebraically what we stated informally at the beginning of this
chapter:

In equilibrium, production, Y (the left side of the equation), is equal to demand (the right
side). Demand in turn depends on income, Y, which is itself equal to production.

Note that we are using the same symbol Y for production and income. This is no accident!
As you saw in Chapter 2, we can look at GDP either from the production side or from the
income side. Production and income are identically equal.

Having constructed a model, we can solve it to look at what determines the level of
output — how output changes in response to, say, a change in government spending. Solving
a model means not only solving it algebraically but also understanding why the results are
what they are. In this book, solving a model also means characterising the results using
graphs — sometimes skipping the algebra altogether — and describing the results and the
mechanisms in words. Macroeconomists always use these three tools:

® algebra to make sure that the logic is correct
@ graphs to build the intuition
® words to explain the results.

Make it a habit to do the same.

Using algebra
Rewrite the equilibrium equation (3.7):
Y=co+c,Y—c,T+I+G
Move c,Y to the left side and reorganise the right side:
AQ-c)Y=co+I+G—c,T
Divide both sides by (1 —c;):

Yot e, +1+G—cT] [3.8]
1-¢
Equation (3.8) characterises equilibrium output, the level of output such that production
equals demand. Let’s look at both terms on the right, beginning with the second term:

@ The term [c, + 1+ G — ¢;T] is that part of the demand for goods that does not depend on
output. For this reason, it is called autonomous spending.
Can we be sure that autonomous spending is positive? We cannot, but it is very likely
to be. The first two terms in brackets, c, and I, are positive. What about the last two,
G — ¢, T? Suppose the government is running a balanced budget - taxes equal govern-
ment spending. If T = G, and the propensity to consume (c,) is less than 1 (as we have
assumed), then (G — ¢,T) is positive, and so is autonomous spending. Only if the
government were running a very large budget surplus - if taxes were much larger than
government spending — could autonomous spending be negative. We can safely ignore
that case here.
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® Turn to the first term, 1/(1 — ¢,). Because the propensity to consume (c,) is between 0
and 1, 1/(1 — ¢;) is a number greater than 1. For this reason, this number, which multi-
plies autonomous spending, is called the multiplier. The closer ¢, is to 1, the larger the
multiplier.

What does the multiplier imply? Suppose that, for a given level of income, consumers
decide to consume more. More precisely, assume that c, in equation (3.3) increases by
€1 billion. Equation (3.8) tells us that output will increase by more than €1 billion. For
example, if ¢; equals 0.6, the multiplier equals 1/(1 — 0.6) = 1/0.4 = 2.5, so that output
increases by 2.5 x €1 billion = €2.5 billion.

We have looked at an increase in consumption, but equation (3.8) makes it clear that
any change in autonomous spending — from a change in investment, to a change in
government spending, to a change in taxes — will have the same qualitative effect: it will
change output by more than its direct effect on autonomous spending.

Where does the multiplier effect come from? Looking back at equation (3.7) gives us a
clue: an increase in ¢, increases demand. The increase in demand then leads to an increase
in production. The increase in production leads to an equivalent increase in income
(remember that the two are identically equal). The increase in income further increases
consumption, which further increases demand, and so on. The best way to describe this
mechanism is to represent the equilibrium using a graph. Let’s do that.

Using a graph
Let’s characterise the equilibrium graphically:

e First, plot production as a function of income.

In Figure 3.2, measure production on the vertical axis. Measure income on the
horizontal axis. Plotting production as a function of income is straightforward: recall
that production and income are identically equal. Thus, the relation between them is
the 45° line, the line with a slope equal to 1.

| =1

N Slope

c

2 2z

o

3

o Demand

o A

N Y- Slope = ¢,

§ | Equilibrium point:

E | Y=2

o |

o I

Autonomous |
spending :
| Figure 3.2
|
45° : Equilibrium in the goods

| market
Y Equilibrium output is determined by the

condition that production be equal to
Income, Y demand
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® Second, plot demand as a function of income.
The relation between demand and income is given by equation (3.5). Let’s rewrite it
here for convenience, regrouping the terms for autonomous spending together in the
term in parentheses:

Z=(co+I+G—c;T)+c,Y [3.9]

Demand depends on autonomous spending and on income - via its effect on consump-
tion. The relation between demand and income is drawn as ZZ in the graph. The intercept
with the vertical axis — the value of demand when income is equal to zero — equals
autonomous spending. The slope of the line is the propensity to consume, c;: when
income increases by 1, demand increases by c,. Under the restriction that c, is positive but
less than 1, the line is upward sloping but has a slope of less than 1.

e [n equilibrium, production equals demand.

Equilibrium output, Y, therefore occurs at the intersection of the 45° line and the
demand function. This is at point A. To the left of A, demand exceeds production; to the
right of A, production exceeds demand. Only at A are demand and production equal.

Suppose that the economy is at the initial equilibrium, represented by point A in the
graph, with production equal to Y. Now suppose c, increases by €1 billion. At the initial
level of income (the level of income associated with point A), consumers increase their con-
sumption by €1 billion. What happens is shown in Figure 3.3, which builds on Figure 3.2.

Look at the vertical axis. The distance »  Equation (3.9) tells us that, for any value of income, demand is higher by €1 billion.
between Yand ¥” on the vertical axisis  Before the increase in c,, the relation between demand and income was given by the line ZZ.
:‘rgewr;;i"i;h: dlsltance be.t\fveen Aand  After the increase in ¢, by €1 billion, the relation between demand and income is given by
B fualto €1 billon. the line ZZ’, which is parallel to ZZ but higher by €1 billion. In other words, the demand
curve shifts up by €1 billion. The new equilibrium is at the intersection of the 45° line and

the new demand relation, at point A”.

Equilibrium output increases from Y not Y’. The increase in output, (Y’ —Y), which we
can measure either on the horizontal or the vertical axis, is larger than the initial increase in
consumption of €1 billion. This is the multiplier effect.

With the help of the graph, it becomes easier to tell how and why the economy moves
from A to A’. The initial increase in consumption leads to an increase in demand of €1
billion. At the initial level of income, Y, the level of demand is shown by point B: demand is
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€1 billion higher. To satisfy this higher level of demand, firms increase production by €1
billion. This increase in production of €1 billion implies that income increases by €1 billion
(recall that income = production), so the economy moves to point C. (In other words, both
production and income are higher by €1 billion.) But this is not the end of the story.
The increase in income leads to a further increase in demand. Demand is now shown by
point D. Point D leads to a higher level of production, and so on, until the economy is at A’,
where production and demand are again equal. This is therefore the new equilibrium.

We can pursue this line of explanation a bit more, which will give us another way to think
about the multiplier:

® The first-round increase in demand, shown by the distance AB in Figure 3.3 equals
€1 billion.

® This first-round increase in demand leads to an equal increase in production, or
€1 billion, which is also shown by the distance AB.

@ This first-round increase in production leads to an equal increase in income, shown by
the distance BC, also equal to €1 billion.

® The second-round increase in demand, shown by the distance CD, equals €1 billion
(the increase in income in the first round) multiplied by the marginal propensity to
consume, ¢; — hence, €c, billion.

e This second-round increase in demand leads to an equal increase in production, also shown
by the distance CD, and thus an equal increase in income, shown by the distance DE.

e The third-round increase in demand equals €c, billion (the increase in income in the
second round), multiplied by c,, the marginal propensity to consume; it is equal to
€c, X ¢, = €c? billion, and so on.

Following this logic, the total increase in production after, say, n + 1 rounds is equal to
€1 billion multiplied by the sum:

l+c, +c2+...+ch

Such a sum is called a geometric series. Geometric series frequently appear in this book.
A refresher is given in Appendix 1 at the end of the book. One property of geometric series
is that, when ¢, is less than 1 (as it is here) and as n gets larger and larger, the sum keeps
increasing but approaches a limit. That limit is 1/(1 — ¢,), making the eventual increase in
output €1/(1 — ¢,) billion.

The expression 1/(1 — ¢;) should be familiar: it is the multiplier, derived another way. < Trick question: think about the multi-

This gives us an equivalent but more intuitive way of thinking about the multiplier. We can
think of the original increase in demand as triggering successive increases in production,
with each increase in production leading to an increase in income, which leads to an
increase in demand, which leads to a further increase in production, which leads . . . and so
on. The multiplier is the sum of all these successive increases in production.

Using words

How can we summarise our findings in words?

Production depends on demand, which depends on income, which is itself equal to pro-
duction. An increase in demand, such as an increase in government spending, leads to an
increase in production and a corresponding increase in income. This increase in income
leads to a further increase in demand, which leads to a further increase in production, and
so on. The end result is an increase in output that is larger than the initial shift in demand,
by a factor equal to the multiplier.

The size of the multiplier is directly related to the value of the propensity to consume:
the higher the propensity to consume, the higher the multiplier. For example, with a
propensity to consume equal to 60% or 0.6, and additional euro of income leads on aver-
age to an increase in consumption of 60 cents. This implies that the multiplier is equal to
1/(1-¢)=1/(1-0.6) =2.5.

plier as the result of these successive
rounds. What would happen in each
successive round if c,, the propensity
to consume, were larger than 1?
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In the model we saw earlier, we ruled »
out this possibility by assuming that
firms did not hold inventories and so
could not rely on drawing down inven-
tories to satisfy an increase in demand.

How long does it take for output to adjust?

Let’s return to our example one last time. Suppose that c, increases by €1 billion. We know
that output will increase by an amount equal to 1/(1 — ¢;) multiplied by €1 billion, but how
long will it take for output to reach this higher value?

Under the assumptions we have made so far, the answer is: right away! In writing the
equilibrium condition (3.6), we have assumed that production is always equal to demand.
In other words, we have assumed that production responds to demand instantaneously. In
writing the consumption function (3.2), we have assumed that consumption responds to
changes in disposable income instantaneously. Under these two assumptions, the economy
goes instantaneously from point A to point A” in Figure 3.3: the increase in demand leads
to an immediate increase in production, the increase in income associated with the increase
in production leads to an immediate increase in demand, and so on. There is nothing wrong
in thinking about the adjustment in terms of successive rounds as we did earlier, even
though the equations indicate that all these rounds happen at once.

This instantaneous adjustment isn’t really plausible: a firm that faces an increase in
demand might well decide to wait before adjusting its production, meanwhile drawing
down its inventories to satisfy demand. A worker who gets a pay raise might not adjust her
consumption right away. Delays like these imply that the adjustment of output will take
time.

Formally describing this adjustment of output over time — that is, writing the equations
for what economists call the dynamics of adjustment, and solving this more complicated
model — would be too hard to do here, but it is easy to do it in words:

® Suppose, for example, that firms make decisions about their production levels at the
beginning of each quarter. Once their decisions are made, production cannot be adjusted
for the rest of the quarter. If purchases by consumers are higher than production, firms
will draw down their inventories to satisfy the purchases. On the other hand, if purchases
are lower than production, firms will accumulate inventories.

® Now suppose that consumers decide to spend more, that they increase c,. During the
quarter in which this happens, demand increases, but production — because we assumed
it was set at the beginning of the quarter — does not yet change. Therefore, income does
not change either.

@ Having observed an increase in demand, firms are likely to set a higher level of produc-
tion in the following quarter. This increase in production leads to a corresponding
increase in income and a further increase in demand. If purchases still exceed produc-
tion, firms further increase production in the following quarter, and so on.

e In short, in response to an increase in consumer spending, output does not jump to the
new equilibrium but rather increases over time from Y to Y”.

How long this adjustment takes depends on how and how often firms revise their pro-
duction schedules. If firms adjust their production schedules more frequently in response to
past increases in purchases, the adjustment will occur more quickly.

We will often do in this book what we just did here: after we have looked at changes in
equilibrium output, we will then describe informally how the economy moves from one
equilibrium to the other. This will not only make the description of what happens in the
economy feel more realistic, but it will often reinforce your intuition about why the equi-
librium changes.

We have focused in this section on increases in demand, but the mechanism, of course,
works both ways: decreases in demand lead to decreases in output. The 2002-2003 recession
in Germany was largely the result of a sudden drop in consumer confidence, leading to a
sharp decrease in consumption, which led, in turn, to a sharp decline in output. The origins
of this recession are discussed in the Focus box ‘Savings and the German Recession of
2002-2003"
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Savings and the German recession of 2002-2003

In 1997, Chancellor Kohl proposed a major pension
reform and pushed the law through Parliament explain-
ing that the German system had become unsustainable.
The year after, in 1998, Kohl lost the elections and was
replaced by Gerhard Shroeder. One of the first decisions
of the new Chancellor was to revoke the 1997 pension
reform. Such an event produced an increase in uncer-
tainty about future income. As a consequence, German
households started saving more. The saving rate went
up from 9.8% of disposable income in 1997 to 15.8% in
2000. The increase in the saving rate was due to a shift

in consumer confidence: the government’s inability to
reform the German welfare system — which most people
considered unsustainable — resulted in widespread pes-
simism about the country’s future. Consumption fell
(from a growth rate of 2% per annum before the election
to just above 7%) and the growth rate of output also
slowed down.

Note: For a discussion of this episode read F. Giavazzi and H. McMahon,
Policy Uncertainty and Precautionary Savings, NBER working paper No. 13911,
NBER, Cambridge, MA, 2008.

3.4 INVESTMENT EQUALS SAVING: AN ALTERNATIVE
WAY OF THINKING ABOUT THE GOODS-MARKET

EQUILIBRIUM

Thus far, we have been thinking of equilibrium in the goods market in terms of the equality
of the production and the demand for goods. An alternative — but equivalent — way of think-
ing about equilibrium focuses instead on investment and saving. This is how John Maynard
Keynes first articulated this model in 1936, in The General Theory of Employment, Interest

and Money.

Let’s start by looking at saving. Saving is the sum of private saving and public saving:

® By definition, private saving (S), saving by consumers, is equal to their disposable

income minus their consumption:

S=Y,-C

Using the definition of disposable income, we can rewrite private saving as income minus

taxes minus consumption:

§S=Y-T-C

e By definition, public saving is equal to taxes (net of transfers) minus government spend-
ing, T — G. If taxes exceed government spending, the government is running a budget
surplus, so public saving is positive. If taxes are less than government spending, the
government is running a budget deficit, so public saving is negative.
@ Now return to the equation for equilibrium in the goods market that we derived earlier. <C Saving: Private saving + Public saving
Production must be equal to demand, which in turn is the sum of consumption, invest-

ment and government spending:

Y=C+I+G

Subtract taxes (T) from both sides and move consumption to the left side:

Y-T-C=I+G-T
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Public saving & Budget surplus. >

Consumption and saving decisions are »
one and the same.

The left side of this equation is simply private saving, (S), so
S=I+G-T
Or, equivalently,
I=S+(T-G) [3.10]

® On the left is investment. On the right is saving, the sum of private saving and public
saving.

Equation (3.10) gives us another way of thinking about equilibrium in the goods market.
It says that equilibrium in the goods market requires that investment is equal to saving — the
sum of private and public saving. This way of looking at equilibrium explains why the
equilibrium condition for the goods market is called the IS relation, which stands for
‘investment equals saving”: what firms want to invest must be equal to what people and
the government want to save.

To understand equation (3.10), imagine an economy with only one person who has to
decide how much to consume, invest and save — a ‘Robinson Crusoe’ economy, for example.
For Robinson Crusoe, the saving and the investment decisions are one and the same: what
he invests (say, by keeping rabbits for breeding rather than having them for dinner), he
automatically saves. In a modern economy, however, investment decisions are made by
firms, whereas saving decisions are made by consumers and the government. In equilib-
rium, equation (3.10) tells us all these decisions have to be consistent: investment (the left
side) must equal saving (the right side).

To summarise: there are two equivalent ways of stating the condition for equilibrium in
the goods market:

production = demand
investment = saving

Earlier, we characterised the equilibrium using the first condition, equation (3.6). We
now do the same using the second condition, equation (3.10). The results will be the same,
but the derivation will give you another way of thinking about the equilibrium. Note first
that consumption and saving decisions are one and the same. Given their disposable income,
once consumers have chosen consumption, their saving is determined, and vice versa. The
way we specified consumption behaviour implies that private saving is given by:

S=Y-T-C
=Y-T-¢cy—c,(Y-T)

Rearranging, we get
S=—co+ (1 —-c)(Y-T) [3.11]

In the same way that we called ¢, the marginal propensity to consume, we can call (1 —¢;)
the marginal propensity to save. The propensity to save tells us how much of an additional
unit of income people save. The assumption we made earlier — that the propensity to con-
sume (c,) is between 0 and 1 implies that the propensity to save (1 — c;) is also between 0
and 1. Private saving increases with disposable income, but by less than €1 for each addi-
tional euro of disposable income.

In equilibrium, investment must be equal to saving, the sum of private and public saving.
Replacing private saving in equation (3.10) by its expression from above:

I==c,+(A-c)(Y-T)+(T-G)
Solving for output:

Y= ! [co+I+G—cT] [3.12]
1-¢
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As we grow up, we are told about the virtues of thrift.
Those who spend all their income are condemned to end
up poor. Those who save are promised a happy life.
Similarly, governments tell us, an economy that saves is
an economy that will grow strong and prosper. The model
we have seen in this chapter, however, tells a different
and surprising story.

Suppose that, at a given level of disposable income,
consumers decide to save more. In other words, suppose
consumers decrease c,, therefore decreasing consumption
and increasing saving at a given level of disposable
income. What happens to output and to saving?

Equation (3.12) makes it clear that equilibrium out-
put decreases: as people save more at their initial level
of income, they decrease their consumption, but this
decreased consumption decreases demand, which
decreases production.

Can we tell what happens to saving? Let’s return to the
equation for private saving, equation (3.11) (recall that
we assume no change in public saving, so saving and
private saving move together):

S=—cy+(1-c)(Y-T)

On the one hand, —c, is higher (less negative): con-
sumers are saving more at any level of income; this tends
to increase saving. On the other hand, their income, Y, is
lower: this decreases saving. The net effect would seem to
be ambiguous. In fact, we can tell which way it goes.

To see how, go back to equation (3.10), the equilib-
rium condition that investment and saving must be
equal:

I=S+(T-G)

By assumption, investment does not change: I = .
Nor do T or G. So the equilibrium condition tells us that
in equilibrium, private saving, S, cannot change either.
Although people want to save more at a given level of
income, their income decreases by an amount such that
their saving is unchanged.

This means that as people attempt to save more, the
result is both a decline in output and unchanged saving.
This surprising pair of results is known as the paradox of
saving (or the paradox of thrift).

So should you forget the old wisdom? Should the
government tell people to be less thrifty? No. The results
of this simple model are of much relevance in the
short run. The desire of consumers to save more led for
example to the German recession of 2002-2003. How-
ever, as we will see later in this book, when we look at
the medium run and the long run, other mechanisms
come into play over time, and an increase in the saving
rate is likely to lead over time to higher saving and higher
income. A warning remains, however: policies that
encourage saving might be good in the medium run and
in the long run, but they can lead to a recession in the
short run.

Equation (3.12) is exactly the same as equation (3.8). This should come as no surprise.

We are looking at the same equilibrium condition, just in a different way. This alternative way
will prove useful in various applications later in the book. The Focus box looks at such an
application, which was first emphasised by Keynes and is often called the paradox of saving.

3.5 IS THE GOVERNMENT OMNIPOTENT? A WARNING

Equation (3.8) implies that the government, by choosing the level of spending, G, or the
level of taxes, T, can choose the level of output it wants. If it wants output to be higher by,
say, €1 billion, all it needs to do is to increase G by €(1 — ¢;) billion; this increase in govern-
ment spending, in theory, will lead to an output increase of €(1 — ¢,) billion multiplied by
1/(1 -c,), or €1 billion.

Can governments really choose the level of output they want? Obviously not. There are
many aspects of reality that we have not yet incorporated into our model, and all these
complicate the government’s task. We shall incorporate them in due time. But it is useful to
list them briefly here:
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Changing government spending or taxes is not always easy. Getting national parliaments
to pass bills always takes time and often becomes a premier’s nightmare.

We have assumed that investment remained constant, but investment is also likely to
respond, and so too are imports: some of the increased demand by consumers and firms
will not be for domestic goods but for foreign goods. All these responses are likely to be
associated with complex, dynamic effects, making it hard for governments to assess them
with much certainty.

Anticipation is likely to matter. For example, the reaction of consumers to a tax cut is
likely to depend very much on whether they think of the tax cut as transitory or permanent.
The more they perceive the tax cut as permanent, the larger will be their consumption
response.

Achieving a given level of output can come with unpleasant side effects. Trying to
achieve too high a level of output can, for example, lead to increasing inflation and, for
that reason, be unsustainable in the medium run.

Cutting taxes or increasing government spending can lead to large budget deficits and an
accumulation of public debt. A large debt can have adverse effects in the long run. This
is a hot issue in a certain number of countries today, including some highly indebted
European countries such as Belgium, Greece and Italy, Japan (the country with the
world’s highest debt to GDP ratio, well above 150%) and also the USA, where the tax cuts
implemented by the Bush administration, together with President Obama’s ‘stimulus
program’ designed to respond to the 2007-2010 crisis, have led to large deficits and to
increasing public debt.

In short, the proposition that, by using fiscal policy, the government can affect demand

and output in the short run is an important and correct one. However, as we refine our ana-
lysis, we will see that the role of the government in general, and the successful use of fiscal
policy in particular, become increasingly difficult: governments will never again have it as
good as they had it in this chapter.

SUMMARY

Here’s what you should remember about the components of
GDP:

GDP is the sum of consumption, investment, government
spending, inventory investment and exports minus
imports.

Consumption (C) is the purchase of goods and services
by consumers. Consumption is the largest component of
demand.

Investment (I) is the sum of non-residential investment
(the purchase of new plants and new machines by firms)
and of residential investment (the purchase of new
houses or apartments by people).

Government spending (G) is the purchase of goods and
services by national, regional and local governments.

Exports (X) are purchases of domestic goods by for-
eigners. Imports (IM) are purchases of foreign goods
by resident consumers, resident firms and the national
government.

Inventory investment is the difference between produc-
tion and sales. It can be positive or negative.

Here’s what you should remember about our first model of
output determination:

o In the short run, demand determines production. Produc-

tion is equal to income. Income in turn affects demand.

The consumption function shows how consumption
depends on disposable income. The propensity to con-
sume describes how much consumption increases for a
given increase in disposable income.

Equilibrium output is the level of output at which pro-
duction equals demand. In equilibrium, output equals
autonomous spending times the multiplier. Autonomous
spending is the part of demand that does not depend on
income. The multiplier is equal to 1/(1 — c,), where ¢, is
the propensity to consume.

Increases in consumer confidence, investment demand
and government spending, as well as decreases in taxes,
all increase equilibrium output in the short run.

An alternative way of stating the goods market equilib-
rium condition is that investment must be equal to saving:
the sum of private and public saving. For this reason, the
equilibrium condition is called the IS relation (I for
investment, S for saving).
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QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the
following statements true, false or uncertain. Explain briefly.
a. The largest component of GDP is consumption.

b. Government spending, including transfers, was equal, on
average, to 20.9% of GDP in EU15 in 2008.

c. The propensity to consume has to be positive, but other-
wise it can take on any positive value.

d. Fiscal policy describes the choice of government spending
and taxes and is treated as exogenous in our goods mar-
ket model.

e. The equilibrium condition for the goods market states
that consumption equals output.

f. An increase of one unit in government spending leads to
an increase of one unit in equilibrium output.

g. An increase in the propensity to consume leads to a
decrease in output.

2. Suppose that the economy is characterised by the following
behavioural equations:

C=180+0.8Y,
I=160
G=160
T=120
Solve for the following variables.
a. Equilibrium GDP (Y)
b. Disposable income (Y,)

c. Consumption spending (C)
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. Use the economy described in problem 2.
. Solve for equilibrium output. Compute total demand. Is it

equal to production? Explain.

. Assume that G is now equal to 110. Solve for equilibrium

output. Compute total demand. Is it equal to production?
Explain.

. Assume that G is equal to 110, so output is given by your

answer to (b). Compute private plus public saving. Is the
sum of private and public saving equal to investment?
Explain.

DIG DEEPER

4. The balanced budget multiplier

For both political and macroeconomic reasons, governments
are often reluctant to run budget deficits. Here, we examine
whether policy changes in G and T that maintain a balanced
budget are macroeconomically neutral. Put another way, we
examine whether it is possible to affect output through changes
in G and T so that the government budget remains balanced.

Start from equation (3.8).

a.

C.

By how much does Y increase when G increases by
one unit?

. By how much does Y decrease when T increases by

one unit?
Why are your answers to (a) and (b) different?

Suppose that the economy starts with a balanced budget:
G =T. If the increase in G is equal to the increase in T, then
the budget remains in balance. Let us now compute the
balanced budget multiplier.
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d. Suppose that G and T increase by one unit each. Using
your answers to (a) and (b), what is the change in equi-
librium GDP? Are balanced budget changes in G and T
macroeconomically neutral?

e. How does the specific value of the propensity to consume
affect your answer to (a)? Why?

5. Automatic stabilisers

So far in this chapter, we have assumed that the fiscal policy
variables G and T are independent of the level of income. In the
real world, however, this is not the case. Taxes typically depend
on the level of income and so tend to be higher when income
is higher. In this problem, we examine how this automatic
response of taxes can help reduce the impact of changes in
autonomous spending on output.

Consider the following behavioural equations:

C=cyt Y
T=ty+t;Y
Y,=Y-T

G and I are both constant. Assume that t, is between 0 and 1.
a. Solve for equilibrium output.

b. What is the multiplier? Does the economy respond more
to changes in autonomous spending when t; is 0 or when
t, is positive? Explain.

c. Why is fiscal policy in this case called an automatic
stabiliser?

6. Balanced budget versus automatic stabilisers

It is often argued that a balanced budget amendment would
actually be destabilising. To understand this argument, con-
sider the economy of problem 5.

a. Solve for equilibrium output.
b. Solve for taxes in equilibrium.

Suppose that the government starts with a balanced budget
and that there is a drop in c,.

c. What happens to Y? What happens to taxes?

d. Suppose that the government cuts spending in order to
keep the budget balanced. What will be the effect on Y?
Does the cut in spending required to balance the budget
counteract or reinforce the effect of the drop in ¢, on out-
put? (Don’t do the algebra. Use your intuition and give
the answer in words.)

7. Taxes and transfers

Recall that we define taxes, T, as net of transfers. In other words,
T = taxes — transfer payments

a. Suppose that the government increases transfer pay-
ments to private households, but these transfer payments
are not financed by tax increases. Instead, the govern-
ment borrows to pay for the transfer payments. Show in

a diagram (similar to Figure 3.2) how this policy affects
equilibrium output. Explain.

b. Suppose instead that the government pays for the
increase in transfer payments with an equivalent increase
in taxes. How does the increase in transfer payments
affect equilibrium output in this case?

c. Now suppose that the population includes two kinds of
people: those with high propensity to consume and those
with low propensity to consume. Suppose the transfer
policy increases taxes on those with low propensity to
consume to pay for transfers to people with high propen-
sity to consume. How does this policy affect equilibrium
output?

d. How do you think the propensity to consume might vary
across individuals according to income? In other words,
how do you think the propensity to consume compares
for people with high incomes and people with low
incomes? Explain. Given your answer, do you think tax
cuts will be more effective at stimulating output when
they are directed toward high-income or toward low-
income taxpayers?

8. Investment and income

This problem examines the implications of allowing investment
to depend on output. Chapter 5 carries this analysis much
further and introduces an essential relation — the effect of the
interest rate on investment — not examined in this problem.

a. Suppose the economy is characterised by the following
behavioural equations:

C=Ey 'y
Y,=Y-T
I=by+bY

Government spending and taxes are constant. Note that
investment now increases with output. (Chapter 5 discusses
the reasons for this relation.) Solve for equilibrium output.

b. What is the value of the multiplier? How does the relation
between investment and output affect the value of the
multiplier? For the multiplier to be positive, what condi-
tion must (¢, + b,) satisfy? Explain your answers.

c. Suppose that the parameter b,, sometimes called business
confidence, increases. How will equilibrium output be
affected? Will investment change by more or less than
the change in b,? Why? What will happen to national
saving?

EXPLORE FURTHER

9. The paradox of saving revisited

You should be able to complete this question without doing any
algebra, although you may find making a diagram helpful for
part (a). For this problem, you do not need to calculate the
magnitudes of changes in economic variables — only the direc-
tion of change.



a. Consider the economy described in problem 8. Suppose
that consumers decide to consume less (and therefore to
save more) for any given amount of disposable income.
Specifically, assume that consumer confidence (c,) falls.
What will happen to output?

. As a result of the effect on output you determined in part
(a), what will happen to investment? What will happen
to public saving? What will happen to private saving?
Explain. (Hint: Consider the saving-equals-investment
characterisation of equilibrium.) What is the effect on
consumption?

. Suppose that consumers had decided to increase con-
sumption expenditure, so that c, had increased. What
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would have been the effect on output, investment and
private saving in this case? Explain. What would have
been the effect on consumption?

d. Comment on the following logic: ‘When output is too
low, what is needed is an increase in demand for goods
and services. Investment is one component of demand,
and saving equals investment. Therefore, if the govern-
ment could just convince households to attempt to save
more then investment, and output, would increase.’

Output is not the only variable that affects investment. As
we develop our model of the economy, we will revisit the
paradox of saving in future chapter problems.

We invite you to visit the Blanchard page on the Prentice Hall website, at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.



Chapter 4

FINANCIAL MARKETS

During the recent financial crisis that hit the USA and most of the world starting in 2007, central
banks around the world had a particularly hard time. They were asked to design measures to
help economies out of the recession and to enable the financial sector to recover and strengthen
in the future. Over these years, central banks were often in the headlines explaining what their
strategies and priorities were.

However in tranquil times too, barely a day goes by without the media speculating as to whether
the central bank — either the ECB (short for European Central Bank) in the euro area, the Bank
of England in the UK, Sweden’s Central Bank or the Fed (short for the Federal Reserve Bank) in
the USA - is going to introduce some monetary policy measure, e.g. to change the interest rate,
and how that change is likely to affect the economy. The chairmen of these central banks are very
influential policy makers in their countries and among them the chairman of the Fed — Ben
Bernanke and his predecessor, Alan Greenspan, chairman of the Fed during 1987-2006 - is
widely perceived as the most powerful policy maker in the USA, if not in the world.

The model of economic activity we developed in Chapter 3 did not include the interest rate, so
there was no role for Ben Bernanke, Jean-Claude Trichet (Chairman of the ECB) or Mervyn King
(Governor of the Bank of England) there. That was an oversimplification which it is now time to
correct. This requires that we take two steps.

First, we must look at what determines the interest rate and how the central bank (in particular,
the ECB) can affect it — the topic of this chapter. Second, we must look at how the interest rate
affects demand and output — the topic of the next chapter.

This chapter has four sections:
@ Section 4.1 looks at the demand for money.

® Section 4.2 assumes that the central bank directly controls the supply of money and shows
how the interest rate is determined by the condition that the demand for money must be
equal to its supply.

® Section 4.3 introduces banks as suppliers of money, revisits interest rates and how they are
determined and describes the role of the central bank in this process.

® Section 4.4 presents two alternative ways of looking at equilibrium. One focuses on the inter-
bank market. The other focuses on the money multiplier.
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4.1 THE DEMAND FOR MONEY

This section looks at the determinants of the demand for money. A warning before we start:
words such as money or wealth have very specific meanings in economics, often not the
same meanings as in everyday conversations. The purpose of the Focus box ‘Semantic traps:
money, income and wealth’ is to help you avoid some of these traps. Read it carefully and
come back to it once in a while.

Suppose, as a result of having steadily saved part of your income in the past, your finan-
cial wealth today is €50 000. You may intend to keep saving in the future and increase your
wealth further, but its value today is given. Suppose also that you only have the choice
between two assets, money and bonds:

@ Money, which you can use for transactions, pays no interest. In the real world, there are
two types of money: currency, coins and bills, and deposit accounts, the bank deposits
on which you can write cheques. The distinction between the two will be important when
we look at the supply of money. For the moment, however, the distinction does not mat-
ter, and we can ignore it.

@ Bonds pay a positive interest rate, i, but they cannot be used for transactions. In the real
world, there are many types of bonds, each associated with a specific interest rate. For
the time being, we will also ignore this aspect of reality and assume that there is just one
type of bond and that it pays, i, the rate of interest.

Assume that buying or selling bonds implies some cost — for example, a phone call to
a broker and the payment of a transaction fee. How much of your €50 000 should you hold
in money and how much in bonds? On the one hand, holding all your wealth in the form of
money is clearly very convenient — you won'’t ever need to call a broker or pay transaction
fees — but it also means you will receive no income from interest. On the other hand, if you
hold all your wealth in the form of bonds, you will earn interest on the full amount, but you
will have to call your broker frequently — whenever you need money to take a bus, pay for
a cup of coffee and so on. This is a rather inconvenient way of going through life.

Therefore, it is clear that you should hold both money and bonds, but in what propor-
tions? This depends mainly on two variables:

@ Your level of transactions — you will want to have enough money on hand to avoid having
to sell bonds too often. Say, for example, that you typically spend €3000 per month. In
this case, you might want to have, on average, say, two months’ worth of spending on
hand, or €6000 in money, and the rest, €50 000 — €6000 = €44 000 in bonds. If,
instead, you typically spend €8000 per month, you might want to have, say, €16 000 in
money and only €34 000 in bonds.

e The interest rate on bonds — the only reason to hold any of your wealth in bonds is that
they pay interest. If bonds paid zero interest, you would want to hold all your wealth in
the form of money because it’s more convenient.

The higher the interest rate, the more you will be willing to deal with the hassle and
the costs associated with buying and selling bonds. If the interest rate is very high, you
might even decide to squeeze your money holdings to an average of only two weeks’
worth of spending, or €1500 (assuming that your monthly spending is €3000). This way,
you will be able to keep, on average, €48 500 in bonds and earn more interest as a result.

Let’s make this last point more concrete. Many of you probably do not hold bonds; few of
you have a broker. However, many of you probably hold bonds indirectly if you have a
money market account with a financial institution. Money market funds (the full name is
money market mutual funds) pool together the funds of many people. The funds are then
used to buy bonds - typically government bonds. Money market funds pay an interest rate
close to but slightly below the interest rate on the bonds they hold — the difference coming
from the administrative costs of running the funds and from their profit margins.

Make sure you see the difference
between the decision about how much

< to save (a decision that determines
how wealth changes over time) and the
decision about how to allocate a given
stock of wealth between money and
bonds.

<< We will abandon this assumption and
look at a larger menu of interest rates
when we focus on the role of expecta-
tions, beginning in Chapter 14.
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FOCUS

Semantic traps: money, income and wealth

In everyday conversation, we use money to denote many
different things. We use it as a synonym for income: ‘mak-
ing money.” We use it as a synonym for wealth: ‘She has a
lot of money.” In economics, you must be more careful.
Here is a basic guide to some terms and their precise
meanings in economics.

Income is what you earn from working plus what you
receive in interest and dividends. It is a flow — something
expressed in units of time: weekly income, monthly
income or yearly income, for example. J. Paul Getty was
once asked what his income was. Getty answered:
‘$1000.” He meant, but did not say, $1000 per minute!

Saving is the part of after-tax income that you do not
spend. It is also a flow. If you save 10% of your income,
and your income is €3000 per month, then you save
€300 per month. Savings (plural) is sometimes used as a
synonym for wealth — the value of what you have accu-
mulated over time. To avoid confusion, we will not use
savings in this book.

Your financial wealth, or simply wealth, is the value
of all your financial assets minus all your financial liabili-
ties. In contrast to income or saving, which are flow vari-
ables, financial wealth is a stock variable. It is the value of
wealth at a given moment in time.

At a given moment in time, you cannot change the total
amount of your financial wealth. You can change it only
over time as you save or dissave (i.e. spend and therefore
reduce your savings), or as the values of your assets and

liabilities change. However, you can change the composi-
tion of your wealth; you can, for example, decide to pay
back part of your mortgage by writing a cheque against
your current account. This leads to a decrease in your
liabilities (a smaller mortgage) and a corresponding
decrease in your assets (a smaller deposit account
balance); but, at that moment, it does not change your
wealth.

Financial assets that can be used directly to buy goods
are called money. Money includes currency and deposit
accounts — deposits against which you can write cheques.
Money is also a stock. Someone who is wealthy might
have only small money holdings — say, €1 000 000 in
stocks but only €500 in deposit accounts. It is also pos-
sible for a person to have a large income, but only small
money holdings — say, an income of €10 000 monthly but
only €1000 on deposit accounts.

Investment is a term economists reserve for the pur-
chase of new capital goods, from machines to plants to
office buildings. When you want to talk about the pur-
chase of shares or other financial assets, you should refer
to them as a financial investment.

Learn how to be economically correct:

— Do not say ‘Mary is making a lot of money’; say ‘Mary
has a high income.’

— Do not say ‘Joe has a lot of money’; say ‘Joe is very
wealthy.’

When the interest rate on these funds reached 14% per year in the early 1980s (a very
high interest rate by today’s standards), many people who had previously kept their wealth
in deposit accounts (which paid little or no interest) realised how much interest they could
earn by moving some of it into money market accounts instead. As a result, accounts like
these became very popular. Since then, however, interest rates have fallen. In 2006, the
average interest rate paid by money market funds was only 4.7% and it went down to
slightly more than 1% during the crisis of 2007-2010. This is better than zero — the rate paid
on many deposit accounts — but is much less attractive than the rate in the early 1980s. As
a result, people are now less careful about putting as much as they can in their money
market funds. Put another way, for a given level of transactions, people now keep more of
their wealth in money than they did in the early 1980s.

Deriving the demand for money

Let’s go from this discussion to an equation describing the demand for money.
Denote the amount of money people want to hold — their demand for money — by M¢. (The
superscript d stands for demand.) The demand for money in the economy as a whole is just
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the sum of all the individual demands for money by the people in the economy. Therefore, < Revisit Chapter 2’s example of an

it depends on the overall level of transactions in the economy and on the interest rate. The
overall level of transactions in the economy is hard to measure, but it is likely to be roughly
proportional to nominal income (income measured in euros). If nominal income were to
increase by 10%, it is reasonable to think that the value of transactions in the economy
would also increase by roughly 10%. We can write the relation between the demand for
money, nominal income and the interest rate as

M®=<€YL()
=)

where €Y denotes nominal income. Read this equation in the following way: the demand
for money, M, is equal to nominal income, €Y, times a function of the interest rate, i, with
the function denoted by L(i). The minus sign under i in L(i) captures the fact that the inter-
est rate has a negative effect on money demand: an increase in the interest rate decreases the
demand for money, as people put more of their wealth into bonds.

Equation (4.1) summarises what we have discussed so far:

[4.1]

e First, the demand for money increases in proportion to nominal income. If nominal
income doubles, increasing from €Y to €2Y, then the demand for money also doubles,
increasing from €YL (i) to 2€YL(i).

e Second, the demand for money depends negatively on the interest rate. This is captured
by the function L(i) and the negative sign underneath: an increase in the interest rate
decreases the demand for money.

The relation between the demand for money, nominal income and the interest rate
implied by equation (4.1) is shown in Figure 4.1. The interest rate, i, is measured on the
vertical axis. Money, M, is measured on the horizontal axis.

The relation between the demand for money and the interest rate for a given level of
nominal income, €Y, is represented by the M¢ curve. The curve is downward sloping: the
lower the interest rate (the lower i), the higher the amount of money people want to hold
(the higher M).

For a given interest rate, an increase in nominal income increases the demand for money.
In other words, an increase in nominal income shifts the demand for money to the right,

Interest rate, i

M (for
€Y > €Y)

(for nominal
income €Y)

Md

M M
Money, M

economy composed of a steel company
and a car company. Calculate the total
value of transactions in that economy.
If the steel and the car companies
doubled in size, what would happen to
transactions and to GDP?

<< What matters here is nominal income —

income in euros, not real income. If real
income does not change but prices
double, leading to a doubling of nom-
inal income, people will need to hold
twice as much money to buy the same
consumption basket.

Figure 4.1

The demand for money

For a given level of nominal income,

a lower interest rate increases the
demand for money. At a given interest
rate, an increase in nominal income
shifts the demand for money to the
right.
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FOCUS

Euro vs US dollar as the leading international reserve currency

Of the total amount of US currency in circulation, $750
billion in 2006, around $170 billion was held by US
households and around $80 billion by firms (this figure
includes an estimate of the amount held by those involved
in the underground economy or in illegal activities, such
as drug dealers, who often use dollars for their trans-
actions). The remaining $500 billion, or 66% of the total,
was held by foreigners.

The dollar is adopted in some countries as a
currency for transactions, for example Ecuador and El
Salvador. Moreover, in a number of countries that have
suffered from high inflation in the past, people have
learned that their domestic currency may quickly become
worthless, and they see dollars as a safe and convenient
asset. This is the case, for example, in Argentina and Russia.
Estimates by the US Treasury suggest that Argentina
holds more than $50 billion in dollar bills, Russia more
than $80 billion - so together they have more than the
holdings of US firms.

Besides the private sector’s use of the dollar outside of
the USA, there is also an important official sector’s use of the
dollar; central banks and monetary authorities around
the world hold foreign exchange reserves in US dollars to
safekeep wealth and to intervene in foreign exchange mar-
kets. The fact that foreigners hold such a high proportion

of the dollar bills in circulation has a major macroeconomic
implication. The rest of the world, by holding US currency,
is in fact making an interest-free loan to the USA of about
$500 billion.

The US dollar has been the leading international
reserve currency for more than a century. A leading inter-
national currency must have some important features, all
of which the USA, unlike any other country in the world,
has. The major ones are the following: it must be used as
a currency in a large transaction area; it must be the cur-
rency of a (strong central) country with stable monetary
policy (and therefore stable inflation, otherwise it would
not be used as a store of value); it must be free of controls
on the part of the government.

Since the turn of the millenium, the birth of the euro
has inspired a debate on whether it would ever rival
and eventually replace the dollar as the leading inter-
national reserve currency. The debate has recently
become more lively following an increased willingness of
central banks to hold foreign exchange reserves in euros
(compared to dollars). Table 4.1 shows how the currency
composition of foreign exchange holdings changed since
2001, in both advanced and emerging economies. The
euro’s share of reserves is higher today than it was prior to
monetary union, but it is still well below the US dollar’s

from MY to M¥. For example, at interest rate i, an increase in nominal income from €Y to
€Y’ increases the demand for money from M to M’.

4.2 DETERMINING THE INTEREST RATE: PART 1

Having looked at the demand for money, we now look at the supply of money and then at

the equilibrium.
Like a normal commercial bank, a In the real world, there are two types of money: deposit accounts, which are supplied by
central bank charges interest on the » banks, and currency, which is supplied by the central bank. In this section, we will assume
loans made to borrowers, primarily the  that deposit accounts do not exist — that the only money in the economy is currency. In
government, and to other commercial o next section, we will reintroduce deposit accounts and look at the role banks play.
banks, typically as a “lender of last Introducing banks makes the discussion more realistic, but it also makes the mechanics of
resort’. However, a central bank is dis- ?
tinguished from a normal commercial ~ money supply more complicated. It is better to build up the discussion in two steps.
bank because it has a monopoly on
creating the currency of that nation,
which is loaned to the government in
the form of legal tender.

Money demand, money supply and the equilibrium
interest rate

Throughout  this  section, ‘money’ > Syppose the central bank decides to supply an amount of money equal to M, so
stands for ‘central bank money’ or

‘currency’. M*=M



Table 4.1 Currency composition of foreign exchange holdings 2001-2008: dollars vs euros
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2001 2002 2003 2004 2005 2006 2007 2008
World 100 100 100 100 100 100 100 100
US dollars 71.5 67.1 65.9 65.9 66.9 65.5 64.1 64.2
Euros 19.2 23.8 252 24.8 24.0 25.1 26.3 26.4
Pound sterling 2.7 2.8 2.8 3.4 3.6 4.4 4.7 41
Advanced economies 100 100 100 100 100 100 100 100
US dollars 711 67.3 67.8 67.8 69.7 68.6 66.5 68.0
Euros 18.3 224 225 22.3 20.7 21.6 23.5 22.7
Pound sterling 2.7 2.9 2.4 2.7 2.8 BE3) 3.6 2.8
Emerging economies 100 100 100 100 100 100 100 100
US dollars 72.5 66.6 61.9 62.0 62.1 61.0 61.6 60.3
Euros 21.3 26.9 31.1 30.0 29.7 30.1 29.2 30.6
Pound sterling 2.7 2.7 3.6 4.8 5.0 5.9 5.8 588

share. The dollar’s share declined since the beginning of
the decade (by 7.3 percentage points) largely in favour
of the euro (whose share increased by 7.2 percentage
points).

So, will the euro ever become a reserve currency? For a
currency to achieve international status, it is not enough
to be perceived as a store of value by central banks; it must
also be used by non-residents as a medium of exchange
and unit of account. On these grounds, the euro is lagging
behind the dollar. As a medium of exchange, the euro is
used in 37% of foreign exchange transactions all over the
world compared to 86% for the US dollar. As a unit of
account, the euro is still well below the dollar as a cur-
rency of choice for invoicing, and also as an exchange rate

Source: IMF Currency Composition of Official Foreign Exchange Reserves (COFER).

to which other currencies are pegged (as we will learn in
Chapter 19). Even if the euro were ever to challenge the
dollar in its role as a store of value, it is unlikely that the
same would happen in its roles as a unit of account and
medium of exchange.

That being said, we should also remind ourselves that
a currency’s international status depends on others’ use of
it as such. Therefore, the more it is used as a medium of
exchange, the more convenient and attractive it becomes
for new users. That is why international currencies tend to
be just a few (or even just one) and also why they tend to
change slowly. With the birth of the euro, the dollar now
has a potential competitor, but it is still — and is likely to be
for a long time — dominant.

The superscript s stands for supply. (Let’s disregard, for the moment, the issue of how
exactly the central bank supplies this amount of money. We shall return to it in a few

paragraphs.)

Equilibrium in financial markets requires that money supply be equal to money demand,
that M* = M. Then, using M* = M and equation (4.1) for money demand, the equilibrium

condition is

Money supply = Money demand

M=€YL()

[4.2]

This equation tells us that the interest rate, i, must be such that, given their income, €Y,
people are willing to hold an amount of money equal to the existing money supply, M. This

equilibrium relation is called the LM relation.

This equilibrium condition is represented graphically in Figure 4.2. As in Figure 4.1,

In the same way as for the /S relation,
the name of the LM relation is more
than 50 years old. The letter L stands

money is measured on the horizontal axis, and the interest rate is measured on the vertical
axis. The demand for money, M¢, drawn for a given level of nominal income, €Y, is down-
ward sloping: a higher interest rate implies a lower demand for money. The supply of
money is drawn as the vertical line denoted M*®: the money supply equals M and is inde-
pendent of the interest rate. Equilibrium occurs at point A, and the equilibrium interest rate
is given by i.

Now that we have characterised the equilibrium, we can look at how changes in nominal
income or changes in the money supply by the central bank affect the equilibrium interest rate:

for liquidity: economists use liquidity
as a measure of how easily an asset
can be exchanged for money. Money is
fully liquid; other assets less so. We
can think of the demand for money
as a demand for liquidity. The letter M
stands for money. The demand for
liquidity must equal the supply of
money.
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Figure 4.2

The determination of the
interest rate

The interest rate must be such that the
supply of money (which is independent
of the interest rate) is equal to the
demand for money (which does
depend on the interest rate).

Figure 4.3

The effects of an increase
in nominal income on the
interest rate

An increase in nominal income leads to
an increase in the interest rate.

Money supply
MS
[
©
@
o
[]
£
i A
Money demand
Md
M
Money, M

e Figure 4.3 shows the effects of an increase in nominal income on the interest rate.

Figure 4.3 replicates Figure 4.2, and the initial equilibrium is at point A. An increase
in nominal income from €Y to €Y” increases the level of transactions, which increases the
demand for money at any interest rate. The money demand curve shifts to the right, from
M to MY, The equilibrium moves from A up to A’, and the equilibrium interest rate
increases fromitoi’.

In words: an increase in nominal income leads to an increase in the interest rate. The
reason: at the initial interest rate, the demand for money exceeds the supply. An increase
in the interest rate is needed to decrease the amount of money people want to hold and
to re-establish equilibrium.

Interest rate, i

M
ne (€Y’ >€Y)

M
Money,
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Interest rate, i

Md

M M’

Money, M

e Figure 4.4 shows the effects of an increase in the money supply on the interest rate.

The initial equilibrium is at point A, with interest rate, i. An increase in the money
supply, from M* =M to M* = M’, leads to a shift of the money supply curve to the right,
from M® to M*® = M®. The equilibrium moves from A down to A’; the interest rate
decreases from i to i’.

In words: an increase in the supply of money by the central bank leads to a decrease in the
interest rate. The decrease in the interest rate increases the demand for money, so it
equals the now larger money supply.

Monetary policy and open market operations

We can get a better understanding of the results in Figures 4.3 and 4.4 by looking more closely
at how the central bank actually changes the money supply and what happens when it does so.

Open market operations

In modern economies, the way that central banks change the supply of money is by buying
or selling bonds in the bond market. If a central bank wants to increase the amount of
money in the economy, it buys bonds and pays for them by creating money. If it wants to
decrease the amount of money in the economy, it sells bonds and removes from circulation
the money it receives in exchange for the bonds. These actions are called open market
operations because they take place in the ‘open market’ for bonds.

The balance sheet of the central bank is given in Figure 4.5a. The assets of the central
bank are the bonds it holds in its portfolio. Its liabilities are the stock of money in the econ-
omy. Open market operations (Figure 4.5b) lead to equal changes in assets and liabilities.

If the central bank buys, say, €1 million worth of bonds, the amount of bonds it holds is
higher by €1 million, and so is the amount of money in the economy. Such an operation is
called an expansionary open market operation because the central bank increases
(expands) the supply of money.

If the central bank sells €1 million worth of bonds, both the amount of bonds held by the
central bank and the amount of money in the economy are lower by €1 million. Such an
operation is called a contractionary open market operation because the central bank
decreases (contracts) the supply of money.

Figure 4.4

The effects of an increase
in the money supply on the
interest rate

An increase in the supply of money
leads to a decrease in the interest rate.

<< The balance sheet of a bank (or a firm

or an individual) is a list of its assets
and liabilities at a point in time. The
assets are the sum of what the bank
owns and what is owed to it by others.
The liabilities are what the bank owes
to others.
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Figure 4.5

The balance sheet of the
central bank and the
effects of an expansionary
open market operation

The assets of the central bank are the
bonds it holds. The liabilities are the
stock of money in the economy. An
open market operation in which the
central bank buys bonds and issues
money increases both assets and
liabilities by the same amount.

The interest rate is what you get for the »

bond a year from now (€100) minus
what you pay for the bond today (€R,),
divided by the price of the bond today
(€R).

In Japan today, the one-year interest »

rate is (nearly) equal to zero. If a
one-year Japanese government bond
promises 100 yen in one year, for what
price will it sell today?

(a) Balance sheet
Assets Liabilities
Bonds Money (currency)

(b) The effects of an expansionary
open market operation

Assets Liabilities

Change in bond
holdings:
+€1 million

Change in money
stock:
+€1 million

Bond prices and bond yields

We have focused so far on the interest rate on bonds. In fact, what is determined in bond
markets is not interest rates but bond prices; the interest rate on a bond can then be inferred
from the price of the bond. Understanding this relation between the interest rate and bond
prices will prove useful both here and later in the book:

® Suppose the bonds in our economy are one-year bonds — bonds that promise a payment
of a given number of euros, say €100, one year from now. Let the price of a bond today
be €P;, where the subscript B stands for bond. If you buy the bond today and hold it for
a year, the rate of return on holding the bond for a year is (€100 — €P,)/€P,. Therefore,
the interest rate on the bond is given by:

;€100 - €R,
- €p,

If €B; is €95, the interest rate equals €5/€95 = 0.053, or 5.3% per year. If €P, is €90, the

interest rate is 11.1% per year. The higher the price of the bond, the lower the interest rate.

e If we are given the interest rate, we can figure out the price of the bond using the same

formula. Reorganising the formula above, the price today of a one-year bond paying
€100 a year from today is given by:

€100
T 1+4i

B

The price of the bond today is equal to the final payment divided by 1 plus the interest
rate. If the interest rate is positive, the price of the bond is less than the final payment.
The higher the interest rate, the lower the price today. When newspapers write that
‘bond markets went up today,” they mean that the prices of bonds went up and therefore
that interest rates went down.

We are now ready to return to the effects of an open market operation.

Consider first an expansionary open market operation, in which the central bank buys
bonds in the bond market and pays for them by creating money. As the central bank buys
bonds, the demand for bonds goes up, increasing their price. Conversely, the interest rate
on bonds goes down.

Consider instead a contractionary open market operation, in which the central bank
decreases the supply of money. It sells bonds in the bond market. This leads to a decrease in
their price and an increase in the interest rate.

Let’s summarise what we have learned so far in this chapter:

® The interest rate is determined by the equality of the supply of money and the demand
for money.

@ By changing the supply of money, the central bank can affect the interest rate.

@ The central bank changes the supply of money through open market operations, which
are purchases or sales of bonds for money.
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@ Open market operations in which the central bank increases the money supply by buying
bonds lead to an increase in the price of bonds and a decrease in the interest rate.

@ Open market operations in which the central bank decreases the money supply by selling
bonds lead to a decrease in the price of bonds and an increase in the interest rate.

Let us take up three more issues before moving on.

The liquidity trap

In the previous section, we assumed that the central bank could always affect the interest
rate, by changing the money supply. However, there is a limit to what the central bank can
do: it cannot decrease the interest rate below zero.

Go back first to our characterisation of the demand and the supply of money in Sec-
tion 4.1. There we drew the demand for money, for a given level of income, as a decreasing
function of the interest rate. The lower the interest rate, the larger the demand for money —
equivalently, the smaller the demand for bonds. What we did not ask is what happens when
the interest rate goes down to zero. The answer: once people hold enough money for trans-
action purposes, they are then indifferent between holding the rest of their financial wealth
in the form of money or in the form of bonds. The reason they are indifferent: both money
and bonds pay the same interest rate: zero. Thus, the demand for money is as shown in
Figure 4.6:

@ As the interest rate decreases, people want to hold more money (and thus fewer bonds):
the demand for money therefore increases.

® As the interest rate becomes equal to zero, people want to hold an amount of money at
least equal to the distance OB. This is what they need for transaction purposes, but they
are willing to hold even more money (and therefore hold fewer bonds) because they are
indifferent between money and bonds. Therefore, the demand for money beyond point B
becomes horizontal.

Now consider the effects of an increase in the money supply:

® Consider a case in which the money supply is M?, so the interest rate consistent with
financial market equilibrium is positive and equal to i. (This is the case we considered
in Section 4.1.) Starting from that equilibrium in Figure 4.6, an increase in the money
supply — a shift of the M* line to the right — leads to a decrease in the interest rate.

e Now consider a case in which the money supply is M*', so the equilibrium is at point B; or
the case where the money supply is M*", so the equilibrium is given at point C. In either
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Money, M

<C Look at Figure 4.1. Note how we

avoided the issue by not drawing the
demand for money for interest rates
close to zero.

Figure 4.6

Money demand, money
supply and the liquidity
trap

When the interest rate is equal to zero,
and once people have enough money
for transaction purposes, they become
indifferent between holding money and
holding bonds. The demand for money
becomes horizontal. This implies that,
when the interest rate is equal to zero,
further increases in the money supply
have no effect on the interest rate.
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case, the initial interest rate is zero; and, in either case, an increase in the money
supply has no effect on the interest rate. Think of it this way. Suppose the central bank
increases the money supply. It does so through an open market operation in which it
buys bonds and pays for them by creating money. Because the interest rate is zero,
people are indifferent to how much money or how many bonds they hold, so they are
willing to hold fewer bonds and more money at the same interest rate: zero. The money
supply increases but with no effect on the nominal interest rate — which remains equal
to zero.

In short: once the interest rate is equal to zero, expansionary monetary policy becomes
powerless. Or, to use the words of Keynes, who was the first to point out the problem, the
increase in money falls into a liquidity trap: people are willing to hold more money (more
liquidity) at the same interest rate.

What can a central bank do to expand the money supply if the economy is stuck in a
liquidity trap? How can the central bank put more money into the economy in order to
boost spending and increase output? And, most importantly, does it make sense to increase
the money supply, if such an increase has no effect on the interest rate because it is stuck at
zero? These questions have become central to monetary policy during the 2007-2010 crisis
because interest rates have fallen to zero. We shall discuss this in Chapter 20. For the time
being, remember what happens when the interest rate reaches zero.

Choosing money or choosing the interest rate?

We have described the central bank as choosing the money supply and letting the interest
rate be determined at the point where money supply equals money demand. Instead, we
could have described the central bank as choosing the interest rate and then adjusting the
money supply so as to achieve that interest rate.

To see this, return to Figure 4.4. Figure 4.4 shows the effect of a decision by the central
bank to increase the money supply from M® to M¥, causing the interest rate to fall from i to
i’. However, we could have described the figure in terms of the central bank’s decision
to lower the interest rate from i to i’ by increasing the money supply from M°® to M*".

Suppose nominal income increases, »  Why is it useful to think about the central bank as choosing the interest rate? Because this

as in Figure 4.3, and that the central
bank wants to keep the interest rate
unchanged. How does it need to adjust
the money supply?

The complication: the short-term inter- »

est rate — the rate directly controlled
by the central bank — is not the only
interest rate that affects spending. The
determination of other interest rates
and asset prices (such as stock prices)
is the topic of Chapter 14.

You can skip the next two sections and
still go through most of the arguments

in the rest of the book. If you do, let us 5,

give you the bottom line: even in this
more complicated case, the central
bank can, by changing the amount of
central bank money, control the inter-
est rate.

is what modern central banks, including the ECB, the Bank of England and the Fed, typically
do. They typically think about the interest rate they want to achieve and then move the
money supply in order to achieve it. This is why, when you listen to the news, you do not
hear: ‘The central bank decided to increase the money supply today.’ Instead you hear: ‘The
central bank decided to decrease the interest rate today.” The way the central bank did it
was by increasing the money supply appropriately.

Money, bonds and other assets

We have been looking at an economy with only two assets: money and bonds. This is obvi-
ously a much simplified version of actual economies, with their many financial assets and
many financial markets but, as you will see in later chapters, the basic lessons we have just
learned apply very generally. The only change we will have to make is to replace ‘interest
rate’ in our conclusions with ‘short-term interest rate’. You will see that the short-term inter-
est rate is determined by the condition we just discussed — the equilibrium between money
supply and money demand. The central bank can, through open market operations, change
the short-term interest rate; and open market operations are indeed the basic tool used by
most modern central banks to affect interest rates.

There is one dimension, however, in which our model must be extended. We have
assumed that all money in the economy consists of currency supplied by the central bank.
In the real world, money includes not only currency but also deposit accounts. Deposit
accounts are supplied not by the central bank but by (private) banks. How the presence of
banks and deposit accounts changes our conclusions is the topic of the next section.
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4.3 DETERMINING THE INTEREST RATE: PART 2

To understand what determines the interest rate in an economy with both currency and
deposit accounts, we must first look at what banks do.

What banks do

Modern economies are characterised by the existence of many types of financial inter-
mediaries — institutions that receive funds from people and firms and use those funds to buy
financial assets or to make loans to other people and firms. The assets of these institutions
are the financial assets they own and the loans they have made. Their liabilities are what
they owe to the people and firms from whom they have received funds.

Banks are one type of financial intermediary. What makes banks special — and the reason
we focus on banks here rather than on financial intermediaries in general - is that their
liabilities are money: people can pay for transactions by writing cheques up to the amount
of their account balance. Let’s look more closely at what banks do.

The balance sheet of banks is shown in Figure 4.7(b):

® Banks receive funds from people and firms who either deposit funds directly or have
funds sent to their deposit accounts (via direct deposit of their paycheques, for example).

At any point in time, people and firms can write cheques or withdraw up to the full

amount of their account balances. The liabilities of the banks are therefore equal to the

value of these deposit accounts.

® Banks keep as reserves some of the funds they receive. The reserves are held partly in
cash and partly in an account the banks have at the central bank, which they can draw on
when they need to. Banks hold reserves for three reasons:

1. On any given day, some depositors withdraw cash from their deposit accounts, while
others deposit cash into their accounts. There is no reason for the inflows and
outflows of cash to be equal, so the bank must keep some cash on hand.

2. In the same way, on any given day, people with accounts at the bank write cheques
to people with accounts at other banks, and people with accounts at other banks write
cheques to people with accounts at the bank. What the bank, as a result of these trans-
actions, owes the other banks can be larger or smaller than what the other banks owe
to it. For this reason, also, the bank needs to keep reserves.

The first two reasons imply that the banks would want to keep some reserves
even if they were not required to do so. In addition, banks are subject to reserve
requirements, which say that they must hold reserves in some proportion of their
deposit accounts.

3. In Europe, there are special reserve requirements applied to banks in the euro area
according to which each institution must keep reserves in relation to the composition
of their budgets. In particular, the reserve ratio is equal to 2% on sight and overnight
deposits, on term deposits up to two years and on debt securities with short maturity

(a) Central Bank
Assets Liabilities
Bonds Central bank money
= Reserves
+ Currency
(b) Banks
Assets Liabilities
Reserves Deposit accounts
Loans
Bonds

<« This balance sheet is a much-simplified
version of the actual balance sheets of
banks. Banks have other types of liabili-
ties in addition to deposit accounts and
they are engaged in more activities than
just holding bonds or making loans. But
these complications are not relevant
here, so we ignore them.

Figure 4.7

The balance sheet of banks
and the balance sheet of
the central bank, revisited
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up to two years (during the 2007-2010 crisis, this limit has been temporarily raised to
$250,000 per depositor while on other deposits and securities with longer maturity
reserve requirements are 0%; in the USA, reserve requirements are set by the Fed.
The actual reserve ratio — the ratio of bank reserves to bank deposit accounts — is about

10% in the USA today. Banks can use the other 90% to make loans or buy bonds).
@ Loans represent most of banks’ non-reserve assets. Bonds account for the rest. The distinc-
tion between bonds and loans is unimportant for our purpose — which is to understand

FOCUS

Bank runs

Is bank money (deposit accounts) just as good as central
bank money (currency)? To answer this question, we must
look at what banks do with the funds they receive from
depositors and at the distinction between making loans
and holding bonds.

Making a loan to a firm or buying a government bond
are more similar than they may seem. In one case, the
bank lends to a firm. In the other, the bank lends to the
government. This is why, for simplicity, we have assumed
in the text that banks hold only bonds.

In one respect, however, making a loan is very different
from buying a bond. Bonds, especially government bonds,
are very liquid: if need be, they can be sold easily in the
bond market. Loans, on the other hand, are often not
liquid at all. Calling them back may be impossible. Firms
have probably already used their loans to buy inventories
or new machines, so they no longer have the cash on hand.
Likewise, individuals are likely to have used their loans
to purchase cars, houses or other things. The bank could
in principle sell the loans to a third party to get cash.
However, selling them might be very difficult because
potential buyers would know little about how reliable the
borrowers are.

This fact has one important implication: take a healthy
bank, a bank with a portfolio of good loans. Suppose
rumours start that the bank is not doing well and some
loans will not be repaid. Believing that the bank may fail,
people with deposits at the bank will want to close their
accounts and withdraw cash. If enough people do so, the
bank will run out of reserves. Given that the loans cannot
be called back, the bank will not be able to satisfy the
demand for cash, and it will have to close.

Conclusion: fear that a bank will close can actually
cause it to close — even if all its loans are good. The finan-
cial history of the USA up to the 1930s is full of such bank
runs. One bank fails for the right reason (because it has
made bad loans). This, then, causes depositors at other
banks to panic and withdraw money from their banks,
forcing them to close. In an old movie with James Stewart,
It’s a Wonderful Life, after another bank in Stewart’s town

fails, depositors at the savings and loan he manages get
scared and want to withdraw their money, too. Stewart
successfully persuades them this is not a good idea. It’s a
Wonderful Life has a happy ending but, in real life, most
bank runs didn’t.

What can be done to avoid bank runs? The USA has
dealt with this problem since 1934 with deposit insur-
ance. The US government insures each account up to
a ceiling of $100 000 (where prior to the crisis bank
deposits were not guaranteed). As a result, there is no
reason for depositors to run and withdraw their money.

In the EU, Directive 94/19/EC of the European
Parliament and of the Council of 30 May 1994 on deposit-
guarantee schemes, requires all member states to have
a deposit guarantee scheme for at least 90% of the
deposited amount, up to at least €20 000 per person. On
7 October 2008, the Ecofin (the Economic and Financial
Affairs Council comprising the Economics and Financial
Affairs Ministers of the 27 EU member states) agreed to
increase the minimum amount to €50 000. The increased
amount followed Ireland’s move, in September 2008, to
increase its deposit insurance to an unlimited amount.
Many other EU countries, starting with the UK reacted by
increasing their own limits to avoid discouraging people
from transferring deposits to Irish banks.

Deposit insurance leads, however, to problems of its
own. Depositors, who do not have to worry about their
deposits, no longer care about the soundness of the banks
in which they have their accounts. Banks may then mis-
behave, by making loans they wouldn’t have made in
the absence of deposit insurance. (There will be more on
this when we discuss the recent recession of 2007-2010 in
Chapter 20.)

An alternative to government insurance, which has
been often discussed but never implemented, is called
narrow banking. Narrow banking would restrict banks
to holding liquid and safe government securities. Loans
would have to be made by financial intermediaries other
than banks. This would eliminate bank runs as well as the
need for deposit insurance.
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how the money supply is determined. For this reason, to keep the discussion simple, we
will assume that banks do not make loans and that they hold only reserves and bonds
as assets. However, the distinction between loans and bonds is important for other
purposes, from the possibility of ‘bank runs’ to the role of deposit insurance. These topics
are explored in the Focus box ‘Bank runs.’

Figure 4.7(a) returns to the balance sheet of the central bank, in an economy in
which there are banks. It is very similar to the balance sheet of the central bank we saw
in Figure 4.5. The asset side is the same as before: the assets of the central bank are the
bonds it holds. The liabilities of the central bank are the money it has issued, central bank
money. The new feature is that not all of central bank money is held as currency by the
public. Some of it is held as reserves by banks.

The supply and the demand for central bank money

The easiest way to think about how the interest rate in this economy is determined is by
thinking in terms of the supply and the demand for central bank money:

® The demand for central bank money is equal to the demand for currency by people plus
the demand for reserves by banks.

e The supply of central bank money is under the direct control of the central bank.

® The equilibrium interest rate is such that the demand and the supply for central bank
money are equal.

Figure 4.8 shows the structure of the demand and the supply of central bank money
in more detail. (Ignore the equations for the time being. Just look at the boxes in the upper
part of the figure.) Start on the left side: the demand for money by people is for both
deposit accounts and currency. Because banks have to hold reserves against deposit accounts,
the demand for deposit accounts leads to a demand for reserves by banks. Consequently,
the demand for central bank money is equal to the demand for reserves by banks plus the
demand for currency. Go to the right side: the supply of central bank money is determined

Demand for money

Demand for Demand for
deposit accounts reserves by banks

Demand for Supply of
central bank central bank
money money

Demand for
currency

Demand for money

M = €YL(i)
Demand for Demand for Demand for
deposit accounts * reserves by banks * central bank
D*=(1-c)m* RY=0(1 - c)M* Supply of
He rg(;lr;ey R central bank
= AP b = money
— d_ .
Demand for [c+6(1-c)IM Figure 4.8

currency — Determinants of the

cU® = cM* [c+06(1 - c)l€YL(i) = H demand and supply of
central bank money
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by the central bank. Look at the equal sign: the interest rate must be such that the demand
and the supply of central bank money are equal.
We now go through each of the boxes in Figure 4.8 and ask:

Be careful to distinguish among: » @ What determines the demand for deposit accounts and the demand for currency?
e demand for money (demand for @ What determines the demand for reserves by banks?
currency and deposit accounts) @ What determines the demand for central bank money?

e demand for bank money (demand e How does the condition that the demand and the supply of central money be equal deter-

for deposit accounts) mine the interest rate?
e demand for central bank money

(demand for currency by people and

demand for reserves by banks). The demand for money

When people can hold both currency and deposit accounts, the demand for money involves
two decisions. First, people must decide how much money to hold. Second, they must
decide how much of this money to hold in currency and how much to hold in deposit
accounts.

It is reasonable to assume that the overall demand for money (currency plus deposit
accounts) is given by the same factors as before. People will hold more money the higher
the level of transactions and the lower the interest rate on bonds. We can assume that
overall money demand is given by the same equation as before (equation (4.1)):

M*=€YL(®) [4.3]
)

That brings us to the second decision: how do people decide how much to hold in
currency and how much in deposit accounts? Currency is more convenient for small trans-
actions and also more convenient for illegal transactions. Cheques are more convenient for
large transactions. Holding money in your deposit accounts is safer than holding cash.

Let’s assume that people hold a fixed proportion of their money in currency — call this
proportion ¢ — and, by implication, hold a fixed proportion (1 — c¢) in deposit accounts. Call
the demand for currency CU? (CU for currency and d for demand). Call the demand for
deposit accounts D¢ (D for deposits and d for demand). The two demands are given by

CU¢ = cM¢ [4.4]
D= (1-c)M¢ [4.5]

Equation (4.4) shows the first component of the demand for central bank money — the
demand for currency by the public. Equation (4.5) shows the demand for deposit accounts.

We now have a description of the first box, ‘Demand for money’, on the left side of
Figure 4.8. Equation (4.3) shows the overall demand for money. Equations (4.4) and (4.5)
show the demand for currency and the demand for deposit accounts, respectively.

The demand for deposit accounts leads to a demand by banks for reserves, the second
component of the demand for central bank money. To see how, let’s turn to the behaviour
of banks.

The demand for reserves

The larger the amount of deposit accounts, the larger the amount of reserves the banks must
hold, for both precautionary and regulatory reasons. Let 6 (the Greek lowercase letter
theta) be the reserve ratio, the amount of reserves banks hold per euro of deposit accounts.
Let R denote the reserves of banks. Let D denote the euro amount of deposit accounts in
euros. Then, by the definition of 6, the following relation holds between R and D:

R=6D [4.6]

If people want to hold D¢ in deposits, then, from equation (4.6), banks must hold 6D in
reserves. Combining equations (4.5) and (4.6), the second component of the demand for
central bank money — the demand for reserves by banks — is given by:

Ri=06(1-c)M¢ [4.7]
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We now have the equation corresponding to the second box, ‘Demand for reserves by
banks’, on the left side of Figure 4.8.

The demand for central bank money
Call H? the demand for central bank money. This demand is equal to the sum of the demand
for currency and the demand for reserves:

H'=CU’+R? [4.8]
Replace CUY and R? with their expressions from equations (4.4) and (4.7) to get:
He=cM*+0(1 -c)M4=[c+0(1-c)]M¢

Finally, replace the overall demand for money, M¢, with its expression from equation (4.3)
to get:

H%=[c+6(1 -)]€YLG) [4.9]

This gives us the equation corresponding to the third box, ‘Demand for central bank
money,” in Figure 4.8.

The determination of the interest rate

We are now ready to characterise the equilibrium. Let H be the supply of central bank
money. H is directly controlled by the central bank; just like in the previous section, the
central bank can change the amount of H through open market operations. The equilibrium
condition is that the supply of central bank money be equal to the demand for central bank
money:

H=H¢ [4.10]
or, using equation (4.9):
H=[c+06(1-c)]€YL®) [4.11]

The supply of central bank money (the left side of equation (4.11)) is equal to the demand
for central bank money (the right side of equation (4.11)), which is equal to the term in square
brackets multiplied by the overall demand for money.

Look at the term in square brackets more closely. Suppose that people held only cur-
rency, so ¢ = 1. Then, the term in square brackets would be equal to 1, and the equation
would be exactly the same as equation (4.2) in Section 4.2 (with the letter H replacing the
letter M on the left side, but H and M both stand for the supply of central bank money).
In this case, people would hold only currency, and banks would play no role in the supply
of money. We would be back to the case we looked at in Section 4.2.

Assume instead that people did not hold currency at all, but held only deposit accounts,
so ¢ = 0. Then, the term in square brackets would be equal to 6. Suppose, for example, that
6= 0.1, so that the term in square brackets was equal to 0.1. Then, the demand for central
bank money would be equal to one-tenth of the overall demand for money. This is easy
to understand: people would hold only deposit accounts. For every euro people wanted to
hold, banks would need to have 10 cents in reserves. In other words, the demand for
reserves would be one-tenth of the overall demand for money.

Leaving aside these two extreme cases, note that as long as people hold some deposit
accounts (so that ¢ < 1), the term in square brackets is less than 1. This means the demand
for central bank money is less than the overall demand for money. This is due to the fact that
the demand for reserves by banks is only a fraction of the demand for deposit accounts.

We can represent the equilibrium condition, equation (4.11), graphically, and we do this
in Figure 4.9. The figure looks the same as Figure 4.2, but with central bank money rather
than money on the horizontal axis. The interest rate is measured on the vertical axis. The
demand for central bank money, CU? + RY, is drawn for a given level of nominal income.
A higher interest rate implies a lower demand for central bank money for two reasons:

< Suppose banks doubled the number of
locations of ATMs, making them more
convenient to use for their customers.
What would happen to the demand for
central bank money?
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Figure 4.9

Equilibrium in the market
for central bank money
and the determination of
the interest rate

The equilibrium interest rate is such
that the supply of central bank money
is equal to the demand for central bank
money.

Suppose people get worried about the
possibility of bank runs and decide to
hold a higher proportion of money in
the form of currency. If the central bank
keeps the money supply constant,
what will happen to the interest rate?

| Supply of central
bank money

Demand for central
bank money

Interest rate, i

H¢=cU® + R

H

Central bank money, H

(1) the demand for currency by people goes down; (2) the demand for deposit accounts by
people also goes down. This leads to lower demand for reserves by banks. The supply of
money is fixed and is represented by a vertical line at H. Equilibrium is at point A, with
interest rate, i.

The effects of either changes in nominal income or changes in the supply of central bank
money are qualitatively the same as in the previous section. In particular, an increase in the
supply of central bank money leads to a shift in the vertical supply line to the right. This
leads to a lower interest rate. As before, an increase in central bank money leads to a
decrease in the interest rate. Conversely, a decrease in central bank money leads to an

» increase in the interest rate.

4.4 TWO ALTERNATIVE WAYS OF LOOKING AT THE
EQUILIBRIUM

In Section 4.3, we looked at the equilibrium through the condition that the supply and
the demand of central bank money be equal. There are two other ways of looking at the
equilibrium. While they are all equivalent, each provides a different way of thinking about
the equilibrium, and going through each one will strengthen your understanding of how
monetary policy affects the interest rate.

The interbank market and the overnight interest rate

Instead of thinking in terms of the supply and the demand for central bank money, we can
think in terms of the supply and the demand for bank reserves.

The supply of reserves is equal to the supply of central bank money, H, minus the demand
for currency by the public, CU?. The demand for reserves by banks is R¢. So the equilibrium
condition that the supply and the demand for bank reserves be equal is given by

H-CU%=R¢!

Notice that if we move CU? from the left side to the right side and use the fact that
the demand for central bank money, HY, is given by H! = CU? + R¢, then this equation is
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equivalent to H = H". In other words, looking at the equilibrium in terms of the supply and
the demand for reserves is equivalent to looking at the equilibrium in terms of the supply
and the demand for central bank money — the approach we followed in Section 4.3.

The market for bank reserves, where the interest rate moves up and down to balance the
supply and demand for reserves, is not free: most central banks intervene to influence the
interest rate, because all interest rates in the economy are linked to the interest rate on
reserves. The central bank can influence the interbank market, and thus the interest rate,
in different ways. By conducting open market operations, it can influence the supply of
reserves. For example, it can buy bonds from banks, thereby increasing their reserves,
which (other things being equal) should push the interbank interest rate down.

In the USA and Europe, the central bank (the Fed and the ECB, respectively) controls the
interest rate on bank reserves in slightly different ways. The Fed controls the interest rate
on bank reserves (which is called the Federal Funds Rate) trying to keep it close to the tar-
get (the Federal Funds Target). The ECB keeps the interest rate on bank reserves in the euro
area (which is called EONIA, short for Euro Overnight Index Average, the rate at which
banks lend reserves to one another within a corridor.

Whether banks buy reserves from one another or from the central bank normally
makes little difference: the rate at which banks lend money to each other (LIBOR, London
Interbank Offered Rate) is usually very close to the EONIA rate (LIBOR typically exceeds the
EONIA by around 20 basis points or 0.2%). This slightly higher cost reflects an important
difference. When a bank borrows reserves from the central bank, it must post securities as
a guarantee; however, no guarantee is required for loans between commercial banks. From
9 August 2007 (the outbreak of the recent financial crisis), the difference between LIBOR
and EONIA has literally exploded, reaching, in 2008, 350 basis points. This reflects a situ-
ation in which the risk that a bank fails is much increased. In fact, only the offer of guar-
antees on banks’ balance sheets by national governments has reduced the spread between
LIBOR and EONIA to 50 basis points.

The supply of money, the demand for money and
the money multiplier

We have seen how we can think of the equilibrium in terms of the equality of the supply of << Remember: all three ways are equiva-

and demand for central bank money, or in terms of the equality of the supply of and demand
for reserves. There is yet another way of thinking about the equilibrium, which is sometimes
very useful. We can think about the equilibrium in terms of the equality of the overall sup-
ply and the overall demand for money (currency and deposit accounts).

To derive an equilibrium condition in terms of the overall supply and the overall demand
for money, start with the equilibrium condition (4.11) (which states that the supply of
central bank money must equal the demand for central bank money) and divide both sides
by [c+ 6(1-¢)]:

1

Supply of money = Demand for money

The right side of equation (4.12) is the overall demand for money (currency plus deposit
accounts). The left side is the overall supply of money (currency plus deposit accounts).
Basically the equation says that, in equilibrium, the overall supply of and the overall
demand for money must be equal:

lent in the sense that they yield the
same answer, but each gives us a dif-
ferent way of thinking about the
answer and strengthens our intuition.
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e If you compare equation (4.12) with equation (4.2), the equation characterising the
equilibrium in an economy without banks, you will see that the only difference is that the
overall supply of money is not equal just to central bank money but to central bank
money multiplied by a constant term 1/[c + 6(1 —¢)].

Notice also that because [c + 6(1 — ¢)] is less than 1, its inverse — the constant term
on the left of the equation — is greater than 1. For this reason, this constant term is called
the money multiplier. The overall supply of money is therefore equal to central bank
money multiplied by the money multiplier. If the money multiplier is 4, for example,
then the overall supply of money is equal to four times the supply of central bank
money.

e To reflect the fact that the overall supply of money depends in the end on the amount of
central bank money, central bank money is sometimes called high-powered money
(this is where the letter H we used to denote central bank money comes from), or the
monetary base. The term high-powered reflects the fact that increases in H lead to more
than one-for-one increases in the overall money supply and are therefore high-powered.
In the same way, the term monetary base reflects the fact that the overall money supply
depends ultimately on a ‘base’ — the amount of central bank money in the economy.

The presence of a multiplier in equation (4.12) implies that a given change in central
bank money has a larger effect on the money supply — and, in turn, a larger effect on the
interest rate — in an economy with banks than in an economy without banks. To understand
why, it is useful to return to the description of open market operations, this time in an
economy with banks.

Understanding the money multiplier
To make things easier, let’s consider a special case where people hold only deposit accounts,

Although we here measure quantities » so ¢ = 0. In this case, the multiplier is 1/6. In other words, an increase of a euro of

in euros for multiplicity, this example
equally applies to central banks in
countries outside the euro area.

high-powered money leads to an increase of 1/6 euros in the money supply. Assume
further that 6= 0.1, so that the multiplier equals 1/0.1 = 10. The purpose of what follows
is to help you understand where this multiplier comes from and, more generally, how
the initial increase in central bank money leads to a ten-fold increase in the overall money
supply.

Suppose the central bank buys €100 worth of bonds in an open market operation. It
pays the seller — call him seller 1 —€100. To pay the seller, the central bank creates €100 in
central bank money. The increase in central bank money is €100. When we looked earlier
at the effects of an open market operation in an economy in which there were no banks, this
was the end of the story. Here, it is just the beginning:

o Seller 1 (who, we have assumed, does not want to hold any currency) deposits the
€100 in a deposit accounts at this bank — call it bank A. This leads to an increase in
deposit accounts of €100.

@ Bank A keeps €100 times 0.1 =€10 in reserves and buys bonds with the rest, €100 times
0.9 =€90. It pays €90 to the seller of those bonds — call her seller 2.

e Seller 2 deposits €90 in a deposit account in her bank — call it bank B. This leads to an
increase in deposit accounts of €90.

® Bank B keeps €90 times 0.1 = €9 in reserves and buys bonds with the rest, €90 times
0.9 =€81. It pays €81 to the seller of those bonds — call him seller 3.

o Sellers 3 deposits €81 in a deposit account in his bank — call it bank C.

e And so on.

By now, the chain of events should be clear. What is the eventual increase in the money
supply? The increase in deposit accounts is €100 when seller 1 deposits the proceeds of his
sale of bonds in bank A, plus €90 when seller 2 deposits the proceeds of her sale of bonds
in bank B, plus €81 when seller 3 does the same, and so on. Let’s write the sum as:

€100(1+0.9+0.9*+...)
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The series in parentheses is a geometric series, so its sum is equal to 1/(1 —0.9) =10. (See
Appendix 1 at the end of this book for a refresher on geometric series.) The money supply
increases by €£€1000 — 10 times the initial increase in central bank money.

This derivation gives us another way of thinking about the money multiplier: we can
think of the ultimate increase in the money supply as the result of successive rounds of
purchases of bonds — the first started by the central bank in its open market operation, and
the following rounds by banks. Each successive round leads to an increase in the money
supply, and eventually the increase in the money supply is equal to ten times the initial
increase in the central bank money. Note the parallel between our interpretation of the
money multiplier as the result of successive purchases of bonds and the interpretation of the
goods market multiplier (Chapter 3) as the result of successive rounds of spending. Multipliers
can often be derived as the sum of a geometric series and interpreted as the result of suc-
cessive rounds of decisions. This interpretation often gives a better understanding of how

the process works.

SUMMARY

@ The demand for money depends positively on the level When money includes both currency and deposit
of transactions in the economy and negatively on the accounts, we can think of the interest rate as being deter-
interest rate. mined by the condition that the supply of central bank

e The interest rate is determined by the equilibrium con- money be equal to the demand for central bank money.
dition that the supply of money be equal to the demand The supply of central bank money is under the control of
for money. the central bank. The demand for central bank money

e For a given supply of money, an increase in income leads depends on the overall demand for money, the propor-
to an increase in the demand for money and an increase tion of money people keep in currency, and the ratio of
in the interest rate. An increase in the supply of money reserves to deposit accounts chosen by banks.
leads to a decrease in the interest rate. Another, but equivalent, way to think about the determina-

e The central bank changes the supply of money through tion of the interest rate is in terms of the equality of the
open market operations. supply and demand for bank reserves. The market for

e Expansionary open market operations, in which the cen- bank reserves is called the interbank market. The interest
tral bank increases the money supply by buying bonds, rate determined in that market is called the overnight
lead to an increase in the price of bonds and a decrease in interest rate, EONIA in the euro area.
the interest rate. Yet another way to think about the determination of the

e Contractionary open market operations, in which the interest rate is in terms of the equality of the overall sup-
central bank decreases the money supply by selling ply and the overall demand of money. The overall supply
bonds, lead to a decrease in the price of bonds and an of money is equal to central bank money times the money
increase in the interest rate. multiplier.
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QUESTIONS AND PROBLEMS

QUICK CHECK
1. Using the information in this chapter, label each of the
following statements true, false or uncertain. Explain briefly.

a. Income and financial wealth are both examples of stock
variables.

b. The term investment, as used by economists, refers to the
purchase of bonds and shares of stock.

c. The demand for money does not depend on the interest
rate because only bonds earn interest.

d. About two-thirds of US currency is held outside the USA.

e. The central bank can increase the supply of money by
selling bonds in the bonds market.

f. The central bank can determine the money supply, but it
cannot determine interest rates because interest rates are
determined in the private sector.

g. Bond prices and interest rates always move in opposite
directions.

h. Since the Great Depression, the USA has used federal
deposit insurance to deal with bank runs.

2. Suppose that a person’s yearly income is €60 000. Also sup-
pose that this person’s money demand function is given by
M4=€Y(0.30 — i)
a. What is this person’s demand for money when the inter-
est rate is 5%7? 10%?
b. Explain how the interest rate affects money demand.

c. Suppose that the interest rate is 10%. In percentage
terms, what happens to this person’s demand for money
if her yearly income is reduced by 50%?

d. Suppose that the interest rate is 5%. In percentage terms,
what happens to this person’s demand for money if her
yearly income is reduced by 50%?

e. Summarise the effect of income on money demand. In
percentage terms, how does this effect depend on the
interest rate?

3. Consider a bond that promises to pay €100 in one year.

a. What is the interest rate on the bond if its price today is
€75? €85? €95?

b. What is the relation between the price of the bond and
the interest rate?

c. If the interest rate is 8%, what is the price of the bond
today?

4. Suppose that money demand is given by
M?Y=€Y(0.25-1)

where €Y is €100. Also, suppose that the supply of money
is €20.

a. What is the equilibrium interest rate?

b. If the central bank wants to increase i by 10 percentage
points (e.g., from 2% to 12%), at what level should it set
the supply of money?

DIG DEEPER

5. Suppose that a person’s wealth is €50 000 and that her
yearly income is €60 000. Also suppose that her money
demand function is given by

M®=€Y(0.35 1)

a. Derive the demand for bonds. Suppose the interest rate
increases by 10 percentage points. What is the effect on
the demand for bonds?

b. What are the effects of an increase in wealth on the
demand for money and the demand for bonds? Explain in
words.

c. What are the effects of an increase in income on the
demand for money and the demand for bonds? Explain in
words.

d. Consider the statement ‘When people earn more money,
they obviously will hold more bonds.” What is wrong with
this statement?

6. The demand for bonds

In this chapter, you learned that an increase in the interest rate
makes bonds more attractive, so it leads people to hold more of
their wealth in bonds, as opposed to money. However, you also
learned that an increase in the interest rate reduces the price of
bonds.

How can an increase in the interest rate make bonds more
attractive and reduce their price?

7. ATMs and credit cards

This problem examines the effect of the introduction of ATMs
and credit cards on money demand. For simplicity, let’s exam-
ine a person’s demand for money over a period of four days.

Suppose that before ATMs and credit cards, this person goes
to the bank once at the beginning of each four-day period and
withdraws from her savings account all the money she needs
for four days. Assume that she spends €4 per day.

a. How much does this person withdraw each time she goes
to the bank? Compute this person’s money holdings for
days 1 through 4 (in the morning, before she spends any
of the money she withdraws).

b. What is the amount of money this person holds, on
average?



Suppose now that with the advent of ATMs, this person with-
draws money once every two days.

c. Recompute your answer to part (a).
d. Recompute your answer to part (b).

Finally, with the advent of credit cards, this person pays for all
her purchases using her card. She withdraws no money until the
fourth day, when she withdraws the whole amount necessary
to pay for her credit card purchases over the previous four days.

e. Recompute your answer to part (a).
f. Recompute your answer to part (b).

g. Based on your previous answers, what do you think has
been the effect of ATMs and credit cards on money
demand?

8. The money multiplier
The money multiplier is described in Section 4.4. Assume the
following:
i. The public holds no currency.
ii. The ratio of reserves to deposits is 0.1.
iii. The demand for money is given by
M?=€Y(0.8 — 4i)
Initially, the monetary base is €100 billion, and nominal
income is €5 trillion.
a. What is the demand for central bank money?

b. Find the equilibrium interest rate by setting the demand
for central bank money equal to the supply of central
bank money.

c. What is the overall supply of money? Is it equal to the
overall demand for money at the interest rate you found
in part (b)?
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d. What is the impact on the interest rate if central bank
money is increased to €300 billion?

e. If the overall money supply increases to €3000 billion,
what will be the impact on i? [Hint: Use what you learned
in part (c).]

9. Bank runs and the money multiplier

During the Great Depression, the US economy experienced
many bank runs, to the point where people became unwilling
to keep their money in banks, preferring to keep it in cash.

How would you expect such a shift away from deposit
accounts toward currency to affect the size of the money multi-
plier? (To find out what happened to the money multiplier
during the Great Depression, go to Chapter 23.)

EXPLORE FURTHER

10. Current monetary policy

Go to the website of the European Central Bank (http://
www.ecb.int/home/html/index.en.html) and download the
most recent monetary policy decisions press release of the
Governing Council. Make sure you get the most recent GC press
release and not simply the most recent ECB press release.

a. What is the current stance of monetary policy? (Note that
policy will be described in terms of increasing or decreas-
ing interest rates as opposed to increasing or decreasing
the money supply.)

b. If the interest rate on the main refinancing operations has
changed recently, what does the change imply about the
bond holdings of the ECB? Has the ECB been increasing
or decreasing its bond holdings?

We invite you to visit the Blanchard page on the Prentice Hall website, at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.

FURTHER READING

® For more on financial markets and institutions, read a text-
book on money and banking. An excellent one is Money, the
Financial System and the Economy, by R. Glenn Hubbard,
Addison-Wesley, Reading, MA, 2007.

® The ECB maintains a useful website that contains not only
data on financial markets but also information on what the
ECB does (www.ecb.int/).



Chapter 5

GOODS AND FINANCIAL MARKETS:
THE IS-LM MODEL

In Chapter 3, we looked at the goods market. In Chapter 4, we looked at financial markets.
We now look at goods and financial markets together. By the end of this chapter, you will have
a framework to think about how output and the interest rate are determined in the short run.

In developing this framework, we follow a path first traced by two economists, John Hicks and
Alvin Hansen, in the late 1930s and the early 1940s. When the economist John Maynard Keynes
published his General Theory in 1936, there was much agreement that his book was both fun-
damental and nearly impenetrable. (Try to read it, and you will agree.) There were many debates
about what Keynes ‘really meant’. In 1937, John Hicks summarised what he saw as one of
Keynes’s main contributions: the joint description of goods and financial markets. His analysis
was later extended by Alvin Hansen. Hicks and Hansen called their formalisation the IS-LM
model.

Macroeconomics has made substantial progress since the early 1940s. This is why the IS-LM
model is treated in this chapter rather than in the final chapter of this book. (If you had taken this
course 40 years ago, you would be nearly done!) However, to most economists, the IS-LM
model still represents an essential building block — one that, despite its simplicity, captures
much of what happens in the economy in the short run. This is why the IS-LM model is still
taught and used today.

This chapter has seven sections:
e Section 5.1 looks at equilibrium in the goods market and derives the IS relation.
e Section 5.2 looks at equilibrium in financial markets and derives the LM relation.

e Sections 5.3 and 5.4 put the IS and the LM relations together and use the resulting IS-LM
model to study the effects of fiscal and monetary policy — first separately and then together.

e Section 5.5 shows how the IS-LM model must be modified to take into account the liquidity
trap introduced in the previous chapter.

e Section 5.6 shows an analytical version of the IS-LM model, which is very useful to assess
the impact of policy measures on the equilibrium levels of output and the interest rate.

e Section 5.7 introduces dynamics and explores how the IS-LM model captures what happens
in the economy in the short run.
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5.1 THE GOODS MARKET AND THE /S RELATION

Let’s first summarise what we learned in Chapter 3:

® We characterised equilibrium in the goods market as the condition that production, Y, be
equal to the demand for goods, Z. We called this condition the IS relation.

® We defined demand as the sum of consumption, investment and government spending.
We assumed that consumption was a function of disposable income Y, (income minus
taxes) and took investment spending, government spending and taxes as given:

Z=C(Y-T)+I+G

In Chapter 3, we assumed, to simplify the algebra, that the relation between consump-
tion, C, and disposable income, Y — T, was linear. Here, we do not make that assumption
but use the more general form C = C(Y — T) instead.

® The equilibrium condition was thus given by

Y=C(Y-T)+I+G

e Using this equilibrium condition, we then looked at the factors that moved equilibrium
output. We looked in particular at the effects of changes in government spending and of
shifts in consumption demand.

The main simplification of this first model was that the interest rate did not affect the
demand for goods. Our first task in this chapter is to abandon this simplification and intro-
duce the interest rate in our model of equilibrium in the goods market. For the time being,
we focus only on the effect of the interest rate on investment and leave a discussion of its
effects on the other components of demand until later.

Investment, sales and the interest rate

In Chapter 3, investment was assumed to be constant. This was for simplicity. Investment is
in fact far from constant and depends primarily on two factors:

® The level of sales — Consider a firm facing an increase in sales and needing to increase pro-
duction. To do so, it may need to buy additional machines or build an additional plant.
In other words, it needs to invest. A firm facing low sales will feel no such need and will
spend little, if anything, on investment.

® The interest rate — Consider a firm deciding whether to buy a new machine. Suppose that
to buy the new machine, the firm must borrow. The higher the interest rate, the less
attractive it is to borrow and buy the machine. At a high enough interest rate, the addi-
tional profits from using the new machine will not cover interest payments, and the new
machine will not be worth buying.

To capture these two effects, we write the investment relation as follows:

I=1(Y, 1) [5.1]
(+; _)

Equation (5.1) states that investment, I, depends on production, Y, and the interest rate, i.
(We continue to assume that inventory investment is equal to zero, so sales and pro-
duction are always equal. As a result, Y denotes sales, and it also denotes production.) The
positive sign under Y indicates that an increase in production (equivalently, an increase
in sales) leads to an increase in investment. The negative sign under the interest rate, i,
indicates that an increase in the interest rate leads to a decrease in investment.

Determining output

Taking into account the investment relation (5.1), the condition for equilibrium in the
goods market becomes

<< We cover much more on the effects of
interest rates on both consumption and
investment in Chapter 16.

<« The argument still holds if the firm uses
its own funds: the higher the interest
rate, the more attractive it is to lend the
funds rather than to use them to buy
the new machine.

<C An increase in output leads to an
increase in investment. An increase in
the interest rate leads to a decrease
in investment.
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Figure 5.1

Equilibrium in the goods
market

The demand for goods is an increasing
function of output. Equilibrium requires
that the demand for goods be equal to
output.

Make sure you understand why the two »
statements mean the same thing.

Demand
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Y=CY-T)+IY,i)+G [5.2]

Production (the left side of the equation) must be equal to the demand for goods (the right
side). Equation (5.2) is our expanded IS relation. We can now look at what happens to
output when the interest rate changes.

Start with Figure 5.1. Measure the demand for goods on the vertical axis. Measure output

on the horizontal axis. For a given value of the interest rate, i, demand is an increasing func-
tion of output, for two reasons:

An increase in output leads to an increase in income and thus to an increase in disposable
income. The increase in disposable income leads to an increase in consumption. We
studied this relation in Chapter 3.

An increase in output also leads to an increase in investment. This is the relation between
investment and production that we have introduced in this chapter.

In short, an increase in output leads, through its effects on both consumption and invest-

ment, to an increase in the demand for goods. This relation between demand and output,
for a given interest rate, is represented by the upward-sloping curve, ZZ.

Note two characteristics of ZZ in Figure 5.1:

Since we have not assumed that the consumption and investment relations in equation
(5.2) are linear, ZZ is in general a curve rather than a line. Thus, we have drawn it as a
curve in Figure 5.1. All the arguments that follow would apply if we assumed that the
consumption and investment relations were linear and that ZZ were a straight line.
We have drawn ZZ so that it is flatter than the 45° line. Put another way, we have
assumed that an increase in output leads to a less than one-for-one increase in demand.
In Chapter 3, where investment was constant, this restriction naturally followed from
the assumption that consumers spend only part of their additional income on consump-
tion. However, now that we allow investment to respond to production, this restriction
may no longer hold. When output increases, the sum of the increase in consumption and
the increase in investment could exceed the initial increase in output. Although this is a
theoretical possibility, the empirical evidence suggests that it is not the case in reality.
That’s why we will assume that the response of demand to output is less than one-for-one
and draw ZZ flatter than the 45° line.

Equilibrium in the goods market is reached at the point where the demand for goods

equals output — that is, at point A, the intersection of ZZ and the 45° line. The equilibrium
level of output is given by Y.
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So far, what we have done is extend, in straightforward fashion, the analysis of
Chapter 3, but we are now ready to derive the IS curve.

Deriving the IS curve

We have drawn the demand relation, ZZ, in Figure 5.1 for a given value of the interest rate.
Let’s now derive in Figure 5.2 what happens if the interest rate changes.

Suppose that, in Figure 5.2(a), the demand curve is given by ZZ, and the initial equilib-
rium is at point A. Suppose now that the interest rate increases from its initial value, i, to
a new higher value, i". At any level of output, the higher interest rate leads to lower invest-
ment and lower demand. The demand curve ZZ shifts down to ZZ": at a given level of output,
demand is lower. The new equilibrium is at the intersection of the lower demand curve, ZZ’,
and the 45° line, at point A”. The equilibrium level of output is now equal to Y”.

In words: the increase in the interest rate decreases investment; the decrease in invest-
ment leads to a decrease in output, which further decreases consumption and investment,
through the multiplier effect.

zZZ
N .
5 A (for i)
(a) 5
g ‘ zz’
o
A (for i’ > i)
45°
| |
Y’ Y
Output, Y
[}
s
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o '
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| |
Y’ Y

Output, Y

Can you show graphically what the size
of the multiplier is? (Hint: Look at the
ratio of the decrease in equilibrium

<C output to the initial decrease in

investment.)

Figure 5.2

The derivation of the
IS curve

(@) An increase in the interest rate
decreases the demand for goods at any
level of output, leading to a decrease

in the equilibrium level of output.

(b) Equilibrium in the goods market
implies that an increase in the interest
rate leads to a decrease in output. The
IS curve is therefore downward sloping.
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Equilibrium in the goods market
implies that an increase in the inter-
est rate leads to a decrease in output.
This relation is represented by the

Using Figure 5.2(a), we can find the equilibrium value of output associated with any
value of the interest rate. The resulting relation between equilibrium output and the inter-
est rate is drawn in Figure 5.2(b).

Figure 5.2(b) plots equilibrium output, Y, on the horizontal axis against the interest rate
on the vertical axis. Point A in Figure 5.2(b) corresponds to point A in Figure 5.2(a), and
point A” in Figure 5.2(b) corresponds to A" in Figure 5.2(a). The higher interest rate is asso-
ciated with a lower level of output.

This relation between the interest rate and output is represented by the downward-

downward-sloping /S curve. » sloping curve in Figure 5.2(b). This curve is called the IS curve.

Shifts of the IS curve

For a given interest rate, an increase » We have drawn the IS curve in Figure 5.2, taking as given the values of taxes, T, and govern-

in taxes leads to a decrease in output.
In other words, an increase in taxes
shifts the /S curve to the left.

ment spending, G. Changes in either T or G will shift the IS curve. To see how, consider
Figure 5.3. In Figure 5.3, the IS curve gives the equilibrium level of output as a function of
the interest rate. It is drawn for given values of taxes and spending. Now consider an
increase in taxes, from T to T’. At a given interest rate, say i, disposable income decreases,
leading to a decrease in consumption, leading in turn to a decrease in the demand for goods
and a decrease in equilibrium output. The equilibrium level of output decreases from Y to
Y’. Put another way, the IS curve shifts to the left: at a given interest rate, the equilibrium
level of output is lower than it was before the increase in taxes.

Suppose the government announces »  More generally, any factor that, for a given interest rate, decreases the equilibrium level

that the social security system is in
trouble, and it may have to cut retire-
ment benefits in the future. How are
consumers likely to react? What is then
likely to happen to demand and output
today?

Figure 5.3
Shifts in the IS curve

An increase in taxes shifts the /S curve
to the left.

of output causes the IS curve to shift to the left. We have looked at an increase in taxes, but
the same would hold for a decrease in government spending or a decrease in consumer
confidence (which decreases consumption, given disposable income). Symmetrically, any
factor that, for a given interest rate, increases the equilibrium level of output — a decrease in
taxes, an increase in government spending, an increase in consumer confidence — causes the
IS curve to shift to the right.

Let’s summarise:

@ Equilibrium in the goods market implies that an increase in the interest rate leads to
a decrease in output. This relation is represented by the downward-sloping IS curve.

e Changes in factors that decrease the demand for goods, given the interest rate, shift
the IS curve to the left. Changes in factors that increase the demand for goods, given
the interest rate, shift the IS curve to the right.
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5.2 FINANCIAL MARKETS AND THE LM RELATION

Let’s now turn to financial markets. We saw in Chapter 4 that the interest rate is determined
by the equality of the supply of and the demand for money:

M=€YL(®)

The variable M on the left side is the nominal money stock. We will ignore here the details
of the money supply process that we saw in Sections 4.3 and 4.4 and simply think of the
central bank as controlling M directly.

The right side gives the demand for money, which is a function of nominal income, €Y,
and of the nominal interest rate, i. As we saw in Section 4.1, an increase in nominal income
increases the demand for money; an increase in the interest rate decreases the demand for
money. Equilibrium requires that money supply (the left side of the equation) be equal to
money demand (the right side of the equation).

Real money, real income and the interest rate

The equation M = €YL(i) gives a relation between money, nominal income and the interest
rate. It will be more convenient here to rewrite it as a relation between real money (that is,
money in terms of goods), real income (that is, income in terms of goods) and the interest
rate.
Recall that nominal income divided by the price level equals real income, Y. Dividing
both sides of the equation by the price level, P, gives
M _vLe [5.3]
p
Hence, we can restate our equilibrium condition as the condition that the real money supply
— that is, the money stock in terms of goods, not euros — be equal to the real money demand,
which depends on real income, Y, and the interest rate, i.

The notion of a ‘real’ demand for money may feel a bit abstract, so an example will help. < From Chapter 2:

Think not of your demand for money in general but just of your demand for coins. Suppose
you like to have coins in your pocket to buy two cups of coffee during the day. If a cup costs
€1.20, you will want to keep €2.40 in coins: this is your nominal demand for coins.
Equivalently, you want to keep enough coins in your pocket to buy two cups of coffee. This
is your demand for coins in terms of goods — here in terms of cups of coffee.

From now on, we shall refer to equation (5.3) as the LM relation. The advantage of
writing things this way is that real income, Y, appears on the right side of the equation
instead of nominal income, €Y. And real income (equivalently real output) is the variable we
focus on when looking at equilibrium in the goods market. To make the reading lighter, we
will refer to the left and right sides of equation (5.3) simply as ‘money supply’ and ‘money
demand’ rather than the more accurate but heavier ‘real money supply’ and ‘real money
demand’. Similarly, we will refer to income rather than ‘real income’.

Deriving the LM curve

To see the relation between output and the interest rate implied by equation (5.3), let’s
use Figure 5.4. Look first at Figure 5.4(a). Let the interest rate be measured on the vertical
axis and (real) money be measured on the horizontal axis. (Real) money supply is given by
the vertical line at M/P and is denoted M®. For a given level of (real) income, Y, (real)
money demand is a decreasing function of the interest rate. It is drawn as the downward-
sloping curve denoted M¢. Except for the fact that we measure real rather than nominal
money on the horizontal axis, the figure is similar to Figure 4.3 in Chapter 4. The equilib-
rium is at point A, where money supply is equal to money demand, and the interest rate is
equal to i.

Nominal GDP = Real GDP multiplied by
the GDP deflator: €Y= Y x P.

Equivalently: Real GDP = Nominal GDP
divided by the GDP deflator: Y= €Y/P.
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Figure 5.4

The derivation of the LM
curve

(a) An increase in income leads, at

a given interest rate, to an increase

in the demand for money. Given the
money supply, this increase in the
demand for money leads to an

increase in the equilibrium interest rate.

(b) Equilibrium in the financial markets
implies that an increase in income
leads to an increase in the interest
rate. The LM curve is therefore upward
sloping.
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Now consider an increase in income from Y to Y’, which leads people to increase their
demand for money at any given interest rate. Money demand shifts to the right, to M. The
new equilibrium is at A’, with a higher interest rate, i’. Why does an increase in income lead

Why do we think about shifts of the /S » to an increase in the interest rate? When income increases, money demand increases;

curve to the left or to the right, but
about shifts of the LM curve up or
down? The reason:

e We think of the goods market as
determining Y given /, so we want to
know what happens to Y when an
exogenous variable changes. Yis on
the horizontal axis and moves right
or left.

e We think of financial markets as
determining / given Y, so we want
to know what happens to / when
an exogenous variable changes. i is
on the vertical axis and moves up or
down.

Equilibrium in financial markets implies
that, for a given money stock, the
interest rate is an increasing function
of the level of income. This relation is
represented by the upward-sloping LM
curve.

For a given level of output, an increase
in the money supply leads to a decrease
in the interest rate. In other words, an
increase in the money supply shifts the
LM curve down.

but the money supply is given. Thus, the interest rate must go up until the two opposite
effects on the demand for money - the increase in income that leads people to want to hold
more money (instead of bonds) and the increase in the interest rate that leads people to
want to hold less money (and more bonds) — cancel each other out. At that point, the
demand for money is equal to the unchanged money supply, and financial markets are
again in equilibrium.

Using Figure 5.4(a), we can find the value of the interest rate associated with any value
of income for a given money stock. The relation is derived in Figure 5.4(b).

Figure 5.4(b) plots the equilibrium interest rate, i, on the vertical axis against income on
the horizontal axis. Point A in Figure 5.4(b) corresponds to point A in Figure 5.4(a), and
point A’ in Figure 5.4(b) corresponds to point A’ in Figure 5.4(a). More generally, equilib-
rium in financial markets implies that the higher the level of output, the higher the demand
for money and, therefore, the higher the equilibrium interest rate.

This relation between output and the interest rate is represented by the upward-sloping
curve in Figure 5.4(b). This curve is called the LM curve. Economists sometimes charac-
terise this relation by saying ‘higher economic activity puts pressure on interest rates’. Make
sure you understand the steps behind this statement.

Shifts of the LM curve

» We have derived the LM curve in Figure 5.4, taking both the nominal money stock, M, and

the price level, P — and, by implication, their ratio, the real money stock, M/P — as given.
Changes in M/P, whether they come from changes in the nominal money stock, M, or from
changes in the price level, P, will shift the LM curve.

To see how, let us look at Figure 5.5 and consider an increase in the nominal money sup-
ply, from M to M’. Given the fixed price level, the real money supply increases from M/P to
M’/P. Then, at any level of income, say Y, the interest rate consistent with equilibrium in
financial markets is lower, going down from i to, say, i’. The LM curve shifts down, from LM
to LM’. By the same reasoning, at any level of income, a decrease in the money supply leads
to an increase in the interest rate. It causes the LM curve to shift up.
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Shifts in the LM curve
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Let’s summarise:

An increase in money causes the LM
curve to shift down.

e Equilibrium in financial markets implies that, for a given real money supply, an increase
in the level of income, which increases the demand for money, leads to an increase in the
interest rate. This relation is represented by the upward-sloping LM curve.

® An increase in the money supply shifts the LM curve down; a decrease in the money

supply shifts the LM curve up.

An alternative derivation of the LM curve is given in the Focus box ‘An alternative deriva-

tion of the LM curve as an interest rate rule’.

FOCUS

An alternative derivation of the LM relation as an interest rate rule

We have derived the LM relation under the assumption
that the money stock remained constant. This gave us the
positive relation between the interest rate and income
shown, for example, in Figure 5.4(b).

As we discussed in Chapter 4, however, the assumption
that the central bank keeps the money stock constant and
lets the interest rate adjust when income changes is not a
good description of what modern central banks do. Most
central banks think instead in terms of setting the interest
rate and adjusting the money stock so as to achieve the
interest rate they want. In this case, central banks are said
to follow an interest rate rule. Thus, we may want to
derive the LM relation under the alternative assumption
that the central bank sets the interest rate and adjusts
the money supply as needed to achieve that goal.

To see what this implies, turn to Figure 5.6(a). Like
Figure 5.4(a), it plots money supply and money demand,

with the interest rate on the vertical axis, and money on
the horizontal axis. The money supply is given by the
vertical line M®, and money demand is given by the
downward-sloping curve M. The initial equilibrium is
at point A, with the interest rate, i,.

Now consider an increase in income that shifts money
demand from M¢ to M¥. If the central bank does not
change the money supply, then the equilibrium will move
from A to B, and the interest rate will increase from i, to
iz. The implied LM curve, LM, the relation between the
interest rate and income, is drawn in Figure 5.6(b). It is
exactly the same as in Figure 5.4(a).

Suppose, however, that the central bank wants to keep
the interest rate constant in the face of the increase in
income. Can it do it? Yes. How can it do it? By increasing
the money supply in response to the increase in income,
from M® to M*. If it does so, the interest rate will remain
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The LM relation as an interest rate rule

Output, Y
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(a) Depending on whether and by how much the central bank increases the money supply in response to a shift in money demand coming from changes in

income, the interest rate may remain constant, increase a little or increase a lot.

(b) We can think of the LM curve as showing whether and by how much the central bank allows the interest rate to increase in response to increases in income.

constant. The equilibrium will move from A to D, and
the interest rate will remain constant, at i,. The resulting
LM curve, denoted by LM’ in Figure 5.6(b), will be
horizontal: in response to the increase in income, and
thus in money demand, the central bank will adjust the
money supply so as to keep the interest rate constant.
This may be too extreme a policy. Perhaps the central
bank wants to allow the interest rate to increase, but by
less than it would if the central bank kept the money sup-
ply constant. For example, in response to the increase in
income, the central bank may choose to increase the
money supply by M*" < M*’. In this case, the equilibrium
will move from A to C, and the interest rate will increase
from i, to ic. The resulting LM curve, denoted by LM” in
Figure 5.6(b), will be upward-sloping but flatter than LM.
To summarise: the LM relation we derived in the pre-
vious section gave us the relation between the interest
rate and income for a given money supply. The LM relation

derived here gives us the relation between the interest
rate and income when the central bank follows a given
interest rule and lets the money supply adjust as needed.
Its slope then depends on how much the central bank
increases the interest rate in response to increases in
income.

Which LM relation should you use? It depends on the
question at hand. Take, for example, the case of an
increase in the deficit, shifting the IS curve to the right.
You might want to know what would happen to output
and the interest rate if the central bank money supply
remained constant, in which case you would use the LM
relation derived in the text. However, you might know,
for example, that the central bank is likely to keep the
interest rate constant, in which case you would use the LM
relation derived here — in this particular case, a horizontal
LM curve. (Under which of the two assumptions will fiscal
policy have the strongest effect on output?)

5.3 PUTTING THE /S AND THE LM RELATIONS TOGETHER

The IS relation follows from the condition that the supply of goods must be equal to the
demand for goods. It tells us how the interest rate affects output. The LM relation follows
from the condition that the supply of money must be equal to the demand for money. It tells
us how output, in turn, affects the interest rate. We now put the IS and LM relations
together. At any point in time, the supply of goods must be equal to the demand for goods,
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Interest rate, i

Y
Output, Y

and the supply of money must be equal to the demand for money. Both the IS and LM
relations must hold. Together, they determine both output and the interest rate.

IS relation: Y=C(Y-T) +I(Y,i) +G

LM relation: % =YL(i)

Figure 5.7 plots both the IS curve and the LM curve on one graph. Output — equivalently,
production or income - is measured on the horizontal axis. The interest rate is measured on
the vertical axis. Any point on the downward-sloping IS curve corresponds to equilibrium in
the goods market. Any point on the upward-sloping LM curve corresponds to equilibrium in
financial markets. Only at point A are both equilibrium conditions satisfied. This means that
point A, with the associated level of output, Y, and interest rate, i, is the overall equilibrium
— the point at which there is equilibrium in both the goods market and financial markets.

The IS and LM relations that underlie Figure 5.7 contain a lot of information about
consumption, investment, money demand and equilibrium conditions, but you may ask: so
what if the equilibrium is at point A? How does this fact translate into anything directly useful
about the world? Don’t despair: Figure 5.7 holds the answers to many questions in macro-
economics. Used properly, it allows us to study what happens to output and the interest rate
when the central bank decides to increase the money stock, or when the government decides
to increase taxes, or when consumers become pessimistic about the future and so on.

Let’s now see what the IS-LM model can do.

Fiscal policy, activity and the interest rate

Suppose the government decides to reduce the budget deficit and does so by increasing
taxes while keeping government spending unchanged. Such a change in fiscal policy is often
called a fiscal contraction, or a fiscal consolidation. (An increase in the deficit, due either
to an increase in government spending or to a decrease in taxes, is called a fiscal expan-
sion.) What are the effects of this fiscal contraction on output, on its composition and on the
interest rate?

When you answer this or any other question about the effects of changes in policy,
always go through the following three steps:

1. Ask how the change affects equilibrium in the goods market and how it affects equilibrium
in financial markets. Put another way: how does it shift the IS and/or the LM curve?

Figure 5.7
The IS-LM model

Equilibrium in the goods market
implies that an increase in the interest
rate leads to a decrease in output.
This is represented by the /S curve.
Equilibrium in financial markets implies
that an increase in output leads to an
increase in the interest rate. This is
represented by the LM curve. Only at
point A, which is on both curves, are
both goods and financial markets in
equilibrium.

<« Decrease in G- T« Fiscal contraction

& Fiscal consolidation.
Increase in G- T & Fiscal expansion.
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Taxes do not appear in the LM relation »
& Taxes do not shift the LM curve.

A reminder: an exogenous variable is a
variable we take as given, unexplained
within the model. Here, taxes are an
exogenous variable. >
Taxes appear in the /Srelation & Taxes »
shift the /S curve.

The increase in taxes shifts the /S curve. »
The LM curve does not shift. The eco-
nomy moves along the LM curve.

If the interest rate did not decline, »
the economy would go from point A
to point D in Figure 5.8(c), and output
would be directly below point D.
Because of the decline in the interest
rate — which stimulates investment —
the decline in activity is only to point A”.

2. Characterise the effects of these shifts on the intersection of the IS and LM curves. What
does this do to equilibrium output and the equilibrium interest rate?
3. Describe the effects in words.

With time and experience, you will often be able to go directly to step 3. By then, you will
be ready to give an instant commentary on the economic events of the day. However, until
you get to that level of expertise, go step by step:

e Start with step 1. The first question is how the increase in taxes affects equilibrium in the
goods market — that is, how it affects the IS curve.

Let’s draw, in Figure 5.8(a), the IS curve corresponding to equilibrium in the goods
market before the increase in taxes. Now take an arbitrary point, B, on this IS curve. By
construction of the IS curve, output, Y;, and the corresponding interest rate, iy, are such
that the supply of goods is equal to the demand for goods.

At the interest rate, iy, ask what happens to output if taxes increase from T to T". We
saw the answer in Section 5.1. Because people have less disposable income, the increase
in taxes decreases consumption and, through the multiplier, decreases output. At inter-
est rate i, output decreases from Y; to Y. More generally, at any interest rate, higher
taxes lead to lower output. Consequently, the IS curve shifts to the left, from IS to IS".

Next, let’s see if anything happens to the LM curve. Figure 5.8(b) draws the LM curve
corresponding to equilibrium in financial markets before the increase in taxes. Take an
arbitrary point, F, on this LM curve. By construction of the LM curve, the interest rate, i,
and income, Y, are such that the supply of money is equal to the demand for money.

What happens to the LM curve when taxes are increased? Nothing. At the given level
of income, Y, the interest rate at which the supply of money is equal to the demand for
money is the same as before, namely i.. In other words, because taxes do not appear in
the LM relation, they do not affect the equilibrium condition. They do not affect the LM
curve.

Note the general principle here: a curve shifts in response to a change in an exogenous
variable only if this variable appears directly in the equation represented by that curve.
Taxes enter in equation (5.2), so, when they change, the IS curve shifts, but taxes do not
enter in equation (5.3), so the LM curve does not shift.

® Now consider step 2, the determination of the equilibrium. Let the initial equilibrium in
Figure 5.8(c) be at point A, at the intersection between the initial IS curve and the LM
curve. The IS curve is the same as the IS curve in Figure 5.8(a), and the LM curve is the
same as the LM curve in Figure 5.8(b).

After the increase in taxes, the IS curve shifts to the left — from IS to IS’. The new
equilibrium is at the intersection of the new IS curve and the unchanged LM curve, or
point A’. Output decreases from Y to Y’. The interest rate decreases from i to i’. Thus, as
the IS curve shifts, the economy moves along the LM curve, from A to A’. The reason these
words are italicised is that it is important to always distinguish between the shift of a
curve (here the shift of the IS curve) and the movement along a curve (here the movement
along the LM curve). Many mistakes come from not distinguishing between the two.

e Step 3is to tell the story in words. The increase in taxes leads to lower disposable income,
which causes people to decrease their consumption. This decrease in demand leads, in
turn, to a decrease in output and income. At the same time, the decrease in income
reduces the demand for money, leading to a decrease in the interest rate. The decline in
the interest rate reduces but does not completely offset the effect of higher taxes on the
demand for goods.

What happens to the components of demand? By assumption, government spending
remains unchanged (We have assumed that the reduction in the budget deficit takes place
through an increase in taxes.) Consumption surely goes down, taxes go up and income goes
down - so disposable income goes down on both counts. What happens to investment? On
the one hand, lower output means lower sales and lower investment. On the other, a lower
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interest rate leads to higher investment. Without knowing more about the exact form of
the investment relation, equation (5.1), we cannot tell which effect dominates. If invest-
ment depended only on the interest rate, then investment would surely increase; if invest-
ment depended only on sales, then investment would surely decrease. In general, investment
depends on both the interest rate and on sales, so we cannot tell. Contrary to what is often
stated by politicians, a reduction in the budget deficit does not necessarily lead to an

Figure 5.8

The effects of an increase
in taxes

An increase in taxes shifts the /S curve
to the left and leads to a decrease in
the equilibrium level of output and the
equilibrium interest rate.
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increase in investment. (The Focus box ‘Deficit reduction: good or bad for investment?’
discusses this in more detail.)

We shall return to the relation between fiscal policy and investment many times in this
book, and we shall qualify this first answer in many ways. However, the result that in the
short run, a reduction of the budget deficit may decrease investment will remain.

Monetary policy, activity and the interest rate

Increase in M & Monetary expansion. » An increase in the money supply is called a monetary expansion. A decrease in the money

Decrease in M < Monetary contraction  supply is called a monetary contraction or monetary tightening.

¢ Monetary tightening. Let’s take the case of a monetary expansion. Suppose that the central bank increases
nominal money, M, through an open market operation. Given our assumption that the
price level is fixed, this increase in nominal money leads to a one-for-one increase in real
money, M/P. Let’s denote the initial real money supply by M/P and the new higher one by

For a given price level P, M increases » M’/ P, and let’s trace in Figure 5.9 the effects of the money supply increase on output and

by 10% = M/P increases by 10%. the interest rate:

@ Again, step 1 is to see whether and how the IS and LM curves shift.
Let’s look at the IS curve first. The money supply does not directly affect either the
supply of or the demand for goods. In other words, M does not appear in the IS relation.
Money does not appear in the /Srelation »  Thus, a change in M does not shift the IS curve.

& Money does not shift the /S curve. Money enters the LM relation, however, so the LM curve shifts when the money sup-
Money appears in the LM relation & »  ply changes. As we saw in Section 5.2, an increase in the money supply shifts the LM
Money shifts the LM curve. curve down, from LM to LM’: at a given level of income, an increase in money leads to a

decrease in the interest rate.
e Step 2 is to see how these shifts affect the equilibrium. The monetary expansion shifts the
LM curve. It does not shift the IS curve. The economy moves along the IS curve, and the
The increase in M shifts the LM curve »  equilibrium moves from point A to point A’. Output increases from Y to Y’, and the interest
down. It does not shift the /S curve. The rate decreases from i to 7.
economy moves along the IS curve. @ Step 3 is to say it in words. The increase in money leads to a lower interest rate. The
lower interest rate leads to an increase in investment and, in turn, to an increase in
demand and output.
In contrast to the case of fiscal contraction, we can tell exactly what happens to the
different components of demand after a monetary expansion. Because income is higher

LM
(for M/P)

Lm
(for M'/P > M/P)

Interest rate, i

N

-

Figure 5.9 IS

The effects of a monetary
expansion

A monetary expansion leads to higher
output and a lower interest rate. Output, Y
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FOCUS

Deficit reduction: good or bad for investment?

You may have heard the argument before: ‘Private saving
goes either towards financing the budget deficit or finan-
cing investment. It does not take a genius to conclude that
reducing the budget deficit leaves more saving available
for investment, so investment increases.’

This argument sounds simple and convincing. How do
we reconcile it with what we just saw — that a deficit
reduction may decrease rather than increase investment?

First go back to Chapter 3, equation (3.10). There we
learned that we can also think of the goods market equi-
librium condition as

Investment = Private saving + Public saving
I = S + (T-G)

In equilibrium, investment is equal to private saving plus
public saving. If public saving is positive, the government
is said to be running a budget surplus; if public saving is
negative, the government is said to be running a budget

deficit. So it is true that, given private saving, if the
government reduces its deficit (either by increasing taxes
or reducing government spending so that T — G goes up)
investment must go up: given S, T — G going up implies
that I goes up.

The crucial part of this statement, however, is ‘given pri-
vate saving’. The point is that a fiscal contraction affects
private saving as well. The contraction leads to lower out-
put and therefore to lower income. As consumption goes
down by less than income, private saving also goes down.
And it may go down by more than the reduction in the
budget deficit, leading to a decrease rather than an increase
in investment. In terms of the equation: if S decreases by
more than T— G increases, then [ will decrease, not increase.

To sum up, a fiscal contraction may decrease invest-
ment. Or, looking at the reverse policy, a fiscal expansion
— a decrease in taxes or an increase in spending — may
actually increase investment.

and taxes are unchanged, disposable income goes up, and so does consumption. Because
sales are higher and the interest rate is lower, investment also unambiguously goes up.
So a monetary expansion is more investment friendly than a fiscal expansion.

Let’s summarise:

® You should remember the three-step approach we have developed in this section
(characterise the shifts, show the effect on the equilibrium, tell the story in words) to
look at the effects of changes in policy on activity and the interest rate. We will use it

throughout the book.

Table 5.1 summarises what we have learned about the effects of fiscal and monetary

policy. Use the same method to look at changes other than changes in policy. For example,
trace the effects of a decrease in consumer confidence through its effect on consumption
demand or, say, the introduction of new, more convenient credit cards through their

effect on the demand for money.

Table 5.1 The effects of fiscal and monetary policy

Movement Movement in
Shift of IS Shift of LM in output interest rate
Increase in taxes Left None Down Down
Decrease in taxes Right None Up Up
Increase in spending Right None Up Up
Decrease in spending Left None Down Down
Increase in money None Down Up Down
Decrease in money None Up Down Up
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5.4 USING A POLICY MIX

We have looked so far at fiscal policy and monetary policy in isolation. Our purpose was to
show how each worked. In practice, the two are often used together. The combination of
monetary and fiscal policies is known as the monetary-fiscal policy mix, or simply the
policy mix.

Sometimes, the right mix is to use fiscal and monetary policy in the same direction. This
was the case, for example, during the recession of 2007-2010 in Europe and in the USA, as
well as in many other countries, when both monetary and fiscal policies were used to fight
the recession.

Make sure you can tell the story using »  Sometimes, the right mix is to use the two policies in opposite directions — for example,

the /S-LM diagram. Which curves  combining a fiscal contraction with a monetary expansion. This was the case in the early

shifted? Wzat was the effect on the 799 in the USA. When Bill Clinton was elected president in 1992, one of his priorities was

equilibrium? to reduce the budget deficit using a combination of cuts in spending and increases in taxes.
However, Clinton was worried, that, by itself, such a fiscal contraction would lead to a
decrease in demand and trigger another recession. The right strategy was to combine
a fiscal contraction (to get rid of the deficit) with a monetary expansion (to make sure that
demand and output remained high). This was the strategy adopted and carried out by Bill
Clinton (who was in charge of fiscal policy) and Alan Greenspan (who was in charge of
monetary policy). The result of this strategy — and a bit of economic luck — was a steady
reduction of the budget deficit (which turned into a budget surplus at the end of the 1990s)
and a steady increase in output throughout the rest of the decade.

5.5 IS-LM AND THE LIQUIDITY TRAP

Let’s now turn to the IS-LM model and see how it must be modified to take into account the
liquidity trap.

When deriving the LM curve as shown in the two panels of Figure 5.4, we have shown
that the LM curve gives, for a given real money stock, the relation between the interest rate
and the level of income implied by equilibrium in financial markets. Figure 5.10(a) looks at

M9 (for Y” < Y’)
Me (for Y’ < Y)
M¢< (for given income, Y)
MS
LM curve

Interest rate, i
Interest rate, i

Figure 5.10

The derivation of the LM ) A ) A
curve in the presence of
a liquidity trap

For low levels of output, the LM curve A” A7

is a flat segment, with an interest rate v

equal to zero. For higher levels of m/P Y” Y Y
output, it is upward sloping: an (Real) money, M/P Output, Y
increase in income leads to an

increase in the interest rate. (a) (b)
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equilibrium in financial markets for a given value of the real money stock, M®, and draws
three money demand curves, each corresponding to a different level of income:

o MY shows the demand for money for a given level of income, Y. The equilibrium is given
by point A, with interest rate equal to i. This combination of income, Y, and interest rate,
i, gives us the first point on the LM curve, point A in Figure 5.10(b).

o MY shows the demand for money for a lower level of income, Y’ < Y. Lower income
means fewer transactions and, therefore, a lower demand for money at any interest rate.
In this case, the equilibrium is given by point A’, with interest rate equal to i’. This com-
bination of income, Y’, and interest rate, i’, gives us the second point on the LM curve,
point A’ in Figure 5.10(b).

® MY gives the demand for money for a still lower level of income, Y” < Y. In this case,
the equilibrium is given by point A” in Figure 5.10(a), with interest rate equal to zero.
Point A” in Figure 5.10(b) corresponds to A” in Figure 5.10(a).

What happens if income decreases below Y”, shifting the demand for money further to the
left in Figure 5.10(a)? The intersection between the money supply curve and the money
demand curve takes place on the horizontal portion of the money demand curve. The equi-
librium remains at A”, and the interest rate remains equal to zero.

Let’s summarise: in the presence of a liquidity trap, the LM curve looks as drawn in
Figure 5.10(b). For values of income greater than Y”, it is upward sloping — just as it was
in Figure 5.4, when we first characterised the LM curve. For values of income less than Y”,
it is flat at i = 0. Intuitively: the interest rate cannot go below zero.

Having derived the LM curve in the presence of a liquidity trap, we can look at the prop-
erties of the IS-LM model modified in this situation. Suppose the economy is initially at
point A in Figure 5.11. Equilibrium is at point A, at the intersection of the IS curve and the
LM curve, with output Y and interest rate i. And suppose that this level of output is far below
the natural level of output, Y,. The question is: can monetary policy help the economy return
t0Y,?

Suppose the central bank increases the money supply, shifting the LM curve from LM
to LM’. The equilibrium moves from point A down to point B. The interest rate decreases
from i to zero, and output increases from Y to Y’. Thus, to this extent, expansionary monetary
policy can indeed increase output.

What happens, however, if starting from point B, the central bank increases the money
supply further, shifting the LM curve from LM’ to, say, LM”? The intersection of IS and LM”
remains at point B, and output remains equal to Y’. Expansionary monetary policy no longer
has an effect on output.

IS

LM

L
LM//

Interest rate, i

-

B

Y Vv
Output, Y

<C In Chapter 14 we will learn that the

interest rate that cannot go below zero
is the nominal interest rate.

Figure 5.11

The IS-LM model and

the liquidity trap

In the presence of a liquidity trap, there
is a limit to how much monetary policy
can increase output. Monetary policy
may not be able to increase output
back to its natural level.
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In words: when the interest rate is equal to zero, the economy falls in a liquidity trap. The
central bank can increase liquidity — that is, increase the money supply. But this liquidity
falls into a trap: the additional money is willingly held by financial investors at an unchanged
interest rate, namely zero. If, at this zero interest rate, the demand for goods is still too low,
then there is nothing further monetary policy can do to increase output.

5.6 AN ANALYTICAL VERSION OF THE IS-LM MODEL"

In this section we present a formal version of the IS-LM model. We derive equations for the
IS and LM curves, and use them to derive and discuss equilibrium in goods and financial
markets as well as monetary and fiscal policy multipliers.

The IS curve

The IS curve graphically represents all the combinations of output and interest rate for
which the goods market is in equilibrium, that is, the demand for goods equals the supply
of goods. To derive explicitly the IS curve, we must choose a functional form for the relation
[5.2] that we rewrite for convenience:

Y=CY-T)+IY,D+G [5.4]

More precisely, we must choose a functional form for consumption, C(Y — T), and for invest-
ment demand, I(Y, i). For consumption we use the linear function used in Chapter 3:

C=co+c;(Y-T)cy>0,0<c¢; <1 [5.5]
For investment we use a linear function of the type:
I=I+d,Y-d,i d,,d,>0 [5.6]

where T is the independent (or exogenous) component of investment, while d, and d,
measure, respectively, the sensitivity of investment to income and to the interest rate.

According to equation (5.6), investment depends positively on the level of production
and negatively on the interest rate. The positive relationship between investment and income
is due to the fact that, faced with an increase in sales, companies increase production and
then buy new machinery thereby increasing investment. The negative relationship between
investment and the interest rate is determined by the fact that the higher the interest rate,
the lower the incentive for a company to borrow to make new investment.

To derive the IS curve, just replace the consumption function (5.5) and the investment
function (5.6) in equation (5.4):

Y=[co+c,(Y-T]+I+d,Y-d,i]l +G [5.7]

and solve this equation for Y in order to derive the equilibrium level of output as a function
of the interest rate:
1 d,

Y= A— ] 5.8
1-¢,—-d,; 1—cl—dll >8]

where A = [c, + I + G — ¢,T] is autonomous spending and c, + d, < 1 is the marginal pro-
pensity to spend (consumption plus investment). To represent the IS curve in a graph
(Y, i), we rewrite equation (5.8) as:

1, 1-¢-4d
1—d2A —dz Y [5.9]

Equation (5.9) is a straight line with intercept (1/d,)A and slope —(1 — ¢;—d,)/d,.

* This section is entirely optional.
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Figure 5.12
Shifts of the IS curve

An increase in autonomous spending
by AA shifts the /S curve horizontally
Output, Y to the right by 1/(1 - ¢, - d,)AA.

The position of the IS curve
The position of the IS curve is determined by the intercept (1/d,)A, i.e. the level of the
autonomous component of aggregate demand. This means that changes in autonomous
spending cause movements of the IS curve. In other words, the IS moves when one of the
following varies: (1) the exogenous component of consumption demand, Ac,; (2) the auto-
nomous investment spending, A; (3) public spending, AG; or (4) taxes which, by changing
the disposable income, change aggregate demand by —c;AT. Given equation (5.8), and for
a given interest rate, i, a variation of AA in autonomous spending increases production by:
AY = ;AA [5.10]
1-¢,—d;

In equation (5.10), the term 1/(1 — ¢, — d;) is the multiplier of autonomous demand in the
case that investment and not only consumption depends on income.

Graphically, as shown in Figure 5.12, a AA increase in autonomous spending moves the
IS curve horizontally to the right, and the size of displacement is given by 1/(1 — ¢, — d;)AA.
Conversely, a reduction in autonomous spending by AA moves the IS curve horizontally to
the left. It is important to note that following a change in autonomous demand only a shift
in the IS curve occurs and not a movement along the curve itself. Furthermore, since
changes in autonomous spending will not change the slope of the IS curve, the shift of the
latter occurs parallel to itself.

Slope of the IS curve
At the beginning of this chapter we saw that the IS curve is downward sloping because a
higher interest rate reduces investment and consumption and thus the equilibrium level of
output. But what determines the slope of the IS curve? Intuitively, the slope of the curve
depends on the extent to which the equilibrium level of production varies following a
change in the interest rate. If, following a small change in the interest rate, production has
to change much to restore equilibrium in the goods market, the IS curve will be slightly
sloped. This result is illustrated in Figure 5.13.

To give a more rigorous answer to our question, we can use equation (5.8). Given A,
a Ai change in the interest rate changes income by:

d
AY =———2
1

The larger d, — the sensitivity of investment demand to the interest rate — the greater AY.
Graphically, if d, is high and the multiplier is large, the IS curve is flat, and the greater the
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Figure 5.13

Movements along the IS
curve

The IS curve is flat if, following a small
change in the interest rate, output has
to change a lot to restore equilibrium
in the goods market, that is if

d,/(1 - ¢, - d,) is high.

Interest rate, i

response of output to changes in the interest rate. Conversely, if d, is small and the multi-
plier is low, the IS curve will have a greater slope. Similarly, the variation of Y is large if c,
and d, are high, that is to say the multiplier 1/(1 — ¢, —d,) is large. From an economic point
of view, the greater the sensitivity of investment to the interest rate — d, is high — the greater
will be the direct effect of the interest rate on demand. This direct effect is then amplified
through the multiplier. The total effect of a change in the interest rate on production
depends, therefore, on the sensitivity of investment to the interest rate and on the demand
multiplier.

The LM curve

Graphically the LM curve represents all the combinations of output and interest rate for
which the money market is in equilibrium, i.e. the demand for money equals the supply of
money (or demand for bonds equals the supply of bonds). To develop the analytical version
of the LM curve we have to choose a functional form for equation (5.3) which we rewrite
for convenience:

M .
S =LY 1) [5.12]

Similarly to the derivation of the IS curve, we consider the following linear relationship
between money, output and the interest rate:

%=le—f2i £ f,>0 [5.13]

In equation (5.13), parameters f; and f, measure, respectively, the response of demand for
(real) money to changes in income and interest rate. An increase in income raises the demand
for money; an increase in the interest rate decreases the demand for money. Solving for Y,
we derive the equilibrium level of Y as a function of i:

Y="—+7"=i [5.14]
This equation, with intercept (1/f,) (M/P) and slope f,/f,, is the LM curve in the space (Y, ).
The position of the LM curve

The position of the LM curve depends on the intercept (1/f,)(M/P), that is on the real
money supply. What happens if the central bank varies the nominal supply of money AM?
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Figure 5.14
Shifts of the LM curve

An increase in the nominal money
supply by AM shifts the LM curve
Output, Y horizontally to the right by (1/£)AM/P.

Given the assumption of constant prices, real money supply will also change by AM/P. So,
according to equation (5.14), and for a given interest rate i, the change in M/P will change
production by:

_1aM
fi P

In other words, if the nominal money supply increases by AM, the LM curve moves
horizontally to the right by (1/f,) AM/P (see Figure 5.14). Indeed, for a given interest rate,
the level of income must increase in order to raise the demand for money to the new
(increased) level of money supply. Conversely, if the nominal money supply decreases by
AM, the LM curve moves horizontally to the left. Notice that the lower the sensitivity of
money demand to income — f; is small — the larger must be the change in income for any
given change in M. The reason is simple. If f; is small, the response of money demand to a
change in income is low. Then income must grow enough to increase the demand for money
and balance the money market.

AY [5.15]

Slope of the LM curve
Now consider the slope of the LM curve. Figure 5.15 shows that when the LM curve is flat,
a small change in the interest rate implies that output must grow enough to restore

[}

s

?

<

2

= Figure 5.15
Movements along the LM
curve

The LM curve is flat if, following a
small change in the interest rate,
output has to increase a lot to restore
equilibrium in the money market, that
Output, Y is if ,/1, is high.
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equilibrium in the money market. According to equation (5.14), the relationship between
the change in output and the change in the interest rate is given by:

AY = f—zAi [5.16]
h

Therefore the total effect of a change in the interest rate on output depends on the ratio
fo/f,. If this ratio is high, the curve will flatten. For example, if the demand for money is very
sensitive to the interest rate — f, is high — a small increase in the interest rate is sufficient
to cause a sharp drop in demand for money. In turn, if the demand for money is not very
sensitive to changes in income — f; is small — production must increase enough to ensure

sufficient growth in demand for money necessary to balance the money market.

Equilibrium

In Section 5.3 we said that the simultaneous equilibrium in goods and financial markets
is represented by the intersection of IS and LM curves (see Figure 5.7). The intersection
corresponds to the unique combination of production and interest rate that ensures
equilibrium in both markets. To compute the values of Y and i we have to jointly solve the
equations IS and LM, which we rewrite for convenience:

Y=[co+c,(Y-T)+[I+d,Y-d,il+G [5.7]
M .
szly—le [5.13]

In practice, we have to solve for the interest rate in equation (5.13) and replace it in
equation (5.7) in order to derive the equilibrium value of output:
Y= L 7 IPVI+ ! 7
¢! _Cl_dl)gz +h (1-c,—d) +dy
2

2

A [5.17]

Subsequently, to calculate the equilibrium value of the interest rate we should replace the
equilibrium value of Y in equation (5.13), which is the LM curve:
i= 1 M + 1 A [5.18]

dfy P b
f2+—1—cl—d1 Q-¢ dl)f1+d2

Both equations show that:

@ Both Y and i are functions of exogenous variables: the real money supply M/P and auto-
nomous spending A. An increase in autonomous spending increases both production and
the interest rate. Instead, an increase in real money supply raises output, but decreases
the interest rate.

@ Both Y and i are linear functions of exogenous variables. This result derives from the
assumption of linearity of IS and LM functions.

@ The coefficients of money supply and autonomous spending are complex functions of all
the parameters that appear in the IS and LM equations. These expressions are the result
of the interaction between the goods market and the money market and allow us to
derive the so-called multiplier of fiscal policy and monetary policy.

Fiscal policy multiplier

From equations (5.17) and (5.18) we can calculate the effect on the equilibrium levels of
income and interest rate of a change in autonomous spending, where the real money
supply is given:
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1

AY = 7 AA [5.19]
1-c,—d)+ dz?:
. 1
Ai = AA [5.20]
(1-c, - dl)é-i- d,
h

Since we assumed that ¢; + d; < 1, the effect on output and the interest rate of an increase
in autonomous spending is unambiguously positive. An increase in autonomous spending
moves the IS curve up and to the right, along the LM curve, causing an increase in both the
interest rate and production.

If we use equation (5.19) and divide AY for AA, we obtain the fiscal policy multiplier

N 1
AA

Q-c,—-d)+ d2i
f
that measures how much the equilibrium level of output changes following a change in
autonomous spending. It should be noted that the fiscal policy multiplier has nothing in
common with the demand multiplier 1/(1 — ¢, —d,). The latter was obtained by looking only
at the goods market, while the fiscal policy multiplier has been obtained taking into account
the interactions between the goods market and the money market. The fiscal policy multi-
plier allows us to make the following observations:

[5.21]

® The higher is the demand multiplier, that is, the smaller (1 —c;—d,), the greater AY, given
the other parameters. A high value of 1/(1 — ¢, — d,) has a stronger multiplicative effect
on demand and thus on AY. In turn, the stronger the response of production to an
increase in autonomous spending, the greater the effect of income on the demand for
money and the greater will be the increase in the interest rate to restore equilibrium
in the money market (see equation (5.19)).

e The response of Y to A is strong if d, and f; are small and f, is big. Although the sensitiv-
ity of investment demand to interest rate is relatively low — d, is small — the negative
effect of a higher interest rate on investment demand is limited. Therefore it is the lower
crowding out effect in the interest rate that compensates, although only partially, for
the positive effect of an increase of A on Y. Also, if the sensitivity of money demand to
income is low - f; is small — the demand for money grows to a limited extent with increas-
ing production. Consequently, the increase in the interest rate needed to reduce money
demand is small and so is the crowding out effect on investment. Finally, if the demand
for money is very sensitive to the interest rate — £, is high — just a small adjustment of the
interest rate is needed to restore equilibrium in the money market.

It should be noted, confirming what we have said, that calculating Ai/AA:
Al 1

AL ey,
f

the interest rate varies little when f, is large and /or f; is small. Also, if d, is high, the change
in the interest rate for any given change in A will be lower.

[5.22]

Monetary policy multiplier

Consider now what happens to Y and i when the real money supply changes. From equation
(5.15), we can calculate the size of Ai following a change in AM/P for a given level of A:
Al 1
AM/P d, f,
f+ 1-¢,—d,;

[5.23]
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Moreover, from equation (5.14), we can calculate the monetary policy multiplier, namely
the response of production to a change in the money supply:

AY
AM/P

1
1-¢ - d1)§22 +h

[5.24]

Notice that in both cases, changes in Y and i depend on (1 —c¢;—d,), f;, f; and d,. We leave it
up to you to figure out the interpretation of equations (5.23) and (5.24) following a change
in these parameters.

5.7 HOW DOES THE /S-LM MODEL FIT THE FACTS?

We have so far ignored dynamics. For example, when looking at the effects of an increase
in taxes in Figure 5.7 — or the effects of a monetary expansion in Figure 5.8 — we made it
look as if the economy moved instantaneously from A to A” and as if output went instant-
aneously from Y to Y’. This is clearly not realistic: the adjustment of output clearly takes
time. To capture this time dimension, we need to reintroduce dynamics.

Introducing dynamics formally would be difficult but, as we did in Chapter 3, we can
describe the basic mechanisms in words. Some of the mechanisms will be familiar from
Chapter 3, and some are new:

e Consumers are likely to take some time to adjust their consumption following a change
in disposable income.

Firms are likely to take some time to adjust investment spending following a change in
their sales.

Firms are likely to take some time to adjust investment spending following a change in
the interest rate.

Firms are likely to take some time to adjust production following a change in their sales.

So, with an increase in taxes, it takes some time for consumption to respond to the
decrease in disposable income, some more time for production to decrease in response to
the decrease in consumption, yet more time for investment to decrease in response to lower
sales, for consumption to decrease in response to the decrease in income and so on.

The size of a change in the interestrate »  With a monetary expansion, it takes some time for investment to respond to the decrease

is equal to a typical monetary policy
shock in the two areas under con-
sideration, measured as one standard
deviation (equal to 30 basis points in
the euro area and 45 basis points in
the USA).

There is no such thing in econometrics
as learning the exact value of a coeffi-
cient or the exact effect of one variable
on another. Rather, what econometrics
does is to provide a best estimate —
here, the purple line — and a measure of
confidence we can have in the estimate
- here, the confidence band.

>

in the interest rate, some more time for production to increase in response to the increase
in demand, yet more time for consumption and investment to increase in response to
the induced change in output and so on.

Describing precisely the adjustment process implied by all these sources of dynamics is
obviously complicated, but the basic implication is straightforward: time is needed for
output to adjust to changes in fiscal and monetary policy. How much time? This question
can only be answered by looking at the data and using econometrics. Figure 5.16 shows the
results of such an econometric study, which uses data for the euro area and the USA from
1980 to 1998. The study compares the effects of an increase in the interest rate in the euro
area and in the USA. It describes the typical effects of such an increase on macroeconomic
variables.

Each box in Figure 5.16 represents the effects of a change in the interest rate on a given
variable. Each box contains three lines. The purple line at the centre represents the best
estimate of the effect of a change in the interest rate on the variable considered in that
frame. The green and blue lines and the space between them represent a confidence interval,
an interval within which the true value lies with a probability of 90%.

e Figure 5.16 (a) shows the effects of an increase in the interest rate, respectively on pro-
duction and prices in the euro area (the last box at the bottom shows the evolution of the
interest rate itself). The percentage change of variables is shown on the vertical axis and
the time, measured in quarters, is shown on the horizontal axis.
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Looking the best estimate — the purple line — we can see that increasing the interest
rate leads to a reduction in output. In the euro area, the greatest decline in production is
reached in the second and third quarters after the increase in the interest rate, compared
to five quarters in the USA.

The second panel from top shows the evolution of the price level. Remember that one
of the assumptions of the IS-LM model is that the price level is given, and thus does
not vary with changes in demand. The figure shows that this assumption is not a bad
representation of reality in the short term. In the euro area the price level remains almost
unchanged approximately for the first five quarters (compared to two quarters in the
USA). It is only after the first five quarters that the price level begins to decline. This sug-
gests that the IS-LM model becomes less reliable when we look at the medium term: in
the medium term we can no longer assume that the price level is given, and changes in
prices become significant.

Comparing the euro area and the USA we observe that prices react more rapidly in the
USA, although the size of the responses are the same.

Figure 5.16 illustrates two important lessons:

1. It gives us a sense of the dynamics of adjustment in output and other variables in
response to monetary policy.

2. It shows that what we observe in the economy is consistent with the implications of the
IS-LM model. This does not prove that that model is the right model. It could also be that
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what we observe is the result of a completely different mechanism, and that the fact that
the IS-LM model works well is just a coincidence, but this seems unlikely.

The IS-LM model seems to be a good starting point for the analysis of economic trends in
the short term. In the following chapter we will extend the model, considering the effects of
openness on goods and financial markets (Chapter 6). Then we will see what determines
output in the medium and long run.

SUMMARY

® The IS-LM model characterises the implications of equi-
librium in both the goods and financial markets.

® The IS relation and the IS curve show the combinations
of the interest rate and the level of output that are
consistent with equilibrium in the goods market. An
increase in the interest rate leads to a decline in output.
Consequently, the IS curve is downward-sloping.

® The LM relation and the LM curve show the combinations
of the interest rate and the level of output consistent with
equilibrium in financial markets. Given the real money
supply, an increase in output leads to an increase in
the interest rate. Consequently, the LM curve is upward-
sloping.

e A fiscal expansion shifts the IS curve to the right, leading
to an increase in output and an increase in the interest
rate. A fiscal contraction shifts the IS curve to the left,
leading to a decrease in output and a decrease in the
interest rate.

® A monetary expansion shifts the LM curve down, leading

to an increase in output and a decrease in the interest rate.
A monetary contraction shifts the LM curve up, leading to
a decrease in output and an increase in the interest rate.

The combination of monetary and fiscal policies is known
as the monetary-fiscal policy mix, or simply the policy
mix. Sometimes monetary and fiscal policy are used in
the same direction. Sometimes, they are used in opposite
directions. Fiscal contraction and monetary expansion
can, for example, achieve a decrease in the budget deficit
while avoiding a decrease in output.

The IS-LM model appears to describe well the behaviour
of the economy in the short run. In particular, the effects
of monetary policy appear to be similar to those implied
by the IS-LM model once dynamics is introduced in the
model. An increase in the interest rate due to a monetary
contraction leads to a steady decrease in output, with the
maximum effect taking place after about two quarters in
the euro area and after about five quarters in the USA.

KEY TERMS

IS curve 84 fiscal contraction, fiscal monetary contraction, fiscal policy multiplier 101
LM curve 86 consolidation 89 monetary tightening 92 monetary policy

interest rate rule 87 fiscal expansion 89 monetary-fiscal policy mix,  multiplier 102

monetary expansion 92 policy mix 94

QUESTIONS AND PROBLEMS

QUICK CHECK c. The IS curve is downward-sloping because goods market
equilibrium implies that an increase in taxes leads to a

1. Using the information in this chapter, label each of the ovee el G aipnte

following statements true, false or uncertain. Explain briefly.
d. If government spending and taxes increase by the same

a. The main determinants of investment are the level of .
amount, the IS curve does not shift.

sales and the interest rate.
e. The LM curve is upward-sloping because a higher level of

b. If all the exogenous variables in the IS relation are con- . ;
the money supply is needed to increase output.

stant, then a higher level of output can be achieved only ) _ .
by lowering the interest rate. f. An increase in government spending leads to a decrease

in investment.
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g. Government policy can increase output without chang-
ing the interest rate only if both monetary and fiscal pol-
icy variables change.

2. Consider first the goods market model with constant invest-
ment that we saw in Chapter 3. Consumption is given by

C=cy+c(Y-T)

and I, G and T are given.

a. Solve for equilibrium output. What is the value of the
multiplier?
Now let investment depend on both sales and the interest
rate:

I=by+b,Y—byi

b. Solve for equilibrium output. At a given interest rate, is
the effect of a change in autonomous spending bigger
than what it was in part (a)? Why? (Assume ¢, + b; < 1.)

Next, write the LM relation as
M/P=d,Y - d,i

c. Solve for equilibrium output. (Hint: Eliminate the inter-
est rate from the IS and LM relations.) Derive the multi-
plier (the effect of a change of one unit in autonomous
spending on output).

d. Is the multiplier you obtained in part (c) smaller or larger
than the multiplier you derived in part (a)? Explain how
your answer depends on the parameters in the beha-
vioural equations for consumption, investment and money
demand.

3. The response of investment to fiscal policy

a. Using the IS-LM diagram, show the effects on output and
the interest rate of a decrease in government spending.
Can you tell what happens to investment? Why?

Now consider the following IS-LM model:

C=cy+(Y-T)
I=by+b,Y—Db,
M/P =d,Y —d,i

b. Solve for equilibrium output. Assume c, + b, < 1. (Hint:
You may want to work through problem 2 if you are hav-
ing trouble with this step.)

c. Solve for the equilibrium interest rate. (Hint: Use the LM
relation.)

d. Solve for investment.

e. Under what conditions on the parameters of the model
(i.e., ¢y, ¢, and so on) will investment increase when G
decreases? (Hint: If G decreases by one unit, by how
much does I increase? Be careful; you want the change in
I to be positive when the change in G is negative.)

f. Explain the condition you derived in part (e).
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4. Consider the following IS-LM model:

C=400+0.25Y;,
I=300 + 0.25Y — 1500i
G =600
T =400
(M/P)¢=2Y - 12 000i
M/P = 3000

a. Derive the IS relation. (Hint: You want an equation with
Y on the left side and everything else on the right.)

b. Derive the LM relation. (Hint: It will be convenient for
later use to rewrite this equation with i on the left side
and everything else on the right.)

c. Solve for equilibrium real output. (Hint: Substitute the
expression for the interest rate given by the LM equation
into the IS equation and solve for output.)

d. Solve for the equilibrium interest rate. (Hint: Substitute
the value you obtained for Y in part (c) into either the IS
or LM equations and solve for i. If your algebra is correct,
you should get the same answer from both equations.)

e. Solve for the equilibrium values of C and I, and verify the
value you obtained for Y by adding C, I and G.

f. Now suppose that the money supply increases to M/P =
4320. Solve for Y, i, C and I, and describe in words the
effects of an expansionary monetary policy.

g. Set M/P equal to its initial value of 1600. Now suppose
that government spending increases to G = 840.
Summarise the effects of an expansionary fiscal policy on
Y,iand C.

DIG DEEPER

5. Investment and the interest rate

The chapter argues that investment depends negatively on the
interest rate because an increase in the cost of borrowing dis-
courages investment. However, firms often finance their
investment projects using their own funds.

If a firm is considering using its own funds (rather than
borrowing) to finance investment projects, will higher interest
rates discourage the firm from undertaking these projects?
Explain.

(Hint: Think of yourself as the owner of a firm that has earned
profits and imagine that you are going to use the profits either
to finance new investment projects or to buy bonds. Will your
decision to invest in new projects in your firm be affected by the
interest rate?)

6. The liquidity trap

a. Suppose the interest rate on bonds is negative. Will
people want to hold bonds or to hold money? Explain.

b. Draw the demand for money as a function of the interest
rate for a given level of real income. How does your
answer to part (a) affect your answer? (Hint: Show that
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the demand for money becomes very flat as the interest
rate gets very close to zero.)

c. Derive the LM curve. What happens to the LM curve as
the interest rate gets very close to zero? (Hint: It becomes
very flat.)

d. Consider your LM curve. Suppose that the interest rate is
very close to zero, and the central bank increases the sup-
ply of money. What happens to the interest rate at a given
level of income?

e. Can an expansionary monetary policy increase output
when the interest rate is already very close to zero?

The inability of the central bank to reduce the interest rate
when it is already very close to zero is known as the liquidity
trap and was first mentioned by Keynes in 1936 in his General
Theory — which laid the foundations of the IS-LM model.

7. Policy mixes
Suggest a policy mix to achieve each of the following objectives.
a. Increase Y while keeping i constant.

b. Decrease the fiscal deficit while keeping Y constant. What
happens to i? to investment?

8. The (less paradoxical) paradox of saving

A chapter problem at the end of Chapter 3 considered the effect
of a drop in consumer confidence on private saving and
investment, when investment depended on output but not
the interest rate. Here, we consider the same experiment in the
context of the IS-LM framework, in which investment depends
on the interest rate and output.

a. Suppose households attempt to save more, so that con-
sumer confidence falls. In an IS-LM diagram, show the
effect of the fall in consumer confidence on output and
the interest rate.

b. How will the fall in consumer confidence affect con-
sumption, investment and private saving? Will the
attempt to save more necessarily lead to more saving?
Will this attempt necessarily lead to less saving?

EXPLORE FURTHER

9. Consumption, investment and the recession of
2007-2010

This question asks you to examine the movements of
investment and consumption before, during and after the
recession of 2007-2010. Go to the Eurostat website
(http://epp.eurostat.ec.europa.eu/portal/page/portal/
eurostat/home/). Find the data on the percentage change in
real GDP and its components and on the contribution of the
components of GDP to the overall percentage change in GDP.
Investment is more variable than consumption, but consump-
tion is much bigger than investment, so smaller percentage
changes in consumption can have the same impact on GDP as
much larger percentage changes in investment. Note that the
quarterly percentage changes are annualised (i.e. expressed
as annual rates). Get quarterly data on real GDP, consump-
tion, gross private domestic investment and non-residential
fixed investment for the years 2005-2010.

a. Identify the quarters of negative growth in 2009 and
2010.

b. Track consumption and investment around 2009 and
2010. Which variable had the bigger percentage change
around this time? Compare non-residential fixed invest-
ment with overall investment. Which variable had the
bigger percentage change?

c. Get the contribution to GDP growth of consumption and
investment for 2008-2010. Calculate the average of the
quarterly contributions for each variable for each year.
Now calculate the change in the contribution of each
variable for 2009 and 2010 (i.e., subtract the average
contribution of consumption in 2009 from the average
contribution of consumption in 2010, subtract the
average contribution of consumption in 2009 from
the average contribution of consumption in 2010, and do
the same for investment for both years). Which variable
had the bigger fall in contribution to growth? What do
you think was the proximate cause of the recession of
2007-2010? (Was it a fall in investment demand or a fall
in consumption demand?)

We invite you to visit the Blanchard page on the Prentice Hall website, at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.

FURTHER READING

® A description of the US economy, from the period of ‘irra-
tional exuberance’ to the 2001 recession and the role of
fiscal and monetary policy is given by Paul Krugman, in The

Great Unraveling, W.W. Norton, New York, 2003.
(Warning: Krugman does not like the Bush administration
or its policies!)



Chapter 6

THE IS-LM MODEL IN AN
OPEN ECONOMY

We have assumed until now that the economy was closed — that it did not interact with the
rest of the world. We started this way to keep things simple and build up your intuition for the
basic macroeconomic mechanisms. In fact, most economies, and most European economies
in particular, are very open — they trade both goods and assets with the rest of the world (and
also, actually mostly, with each other).

‘Openness’ has three distinct dimensions:

1. Openness in goods markets — The ability of consumers and firms to choose between
domestic goods and foreign goods.

2. Openness in financial markets — The ability of financial investors to choose between
domestic assets and foreign assets.

3. Openness in factor markets — The ability of firms to choose where to locate production, and
of workers to choose where to work.

The EU is the biggest ever common market among sovereign countries, with 27 member states.
Within the EU, goods, services and factors are free to circulate without tariffs or impediments.
Since the Schengen Agreement in 1995, citizens from any member states can freely circulate
inside the EU.

However, in most other countries the choice between domestic and foreign goods is not com-
pletely free of restrictions: even the countries with the strongest commitment to free trade have
tariffs — taxes on imported goods — and quotas - restrictions on the quantity of goods that can
be imported — on at least some foreign goods. At the same time, in most countries, average
tariffs are low and getting lower.

In financial markets, openness is much higher than in goods markets. Most world financial markets
are closely integrated, although some countries still forbid the free movement of financial assets.
China for example prohibits its citizens from buying foreign financial assets.

Factors markets are also increasingly integrated. Multinational companies operate plants in
many countries and move their operations around the world to take advantage of lower pro-
duction costs. Much of the debate about the accession to the EU of countries in central and
Eastern Europe centred on the extent to which this would induce European firms to relocate
abroad. And immigration from low-wage countries is a hot political issue in France, Germany
and ltaly.
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In this chapter, we study the main macroeconomic implications of openness in goods and finan-
cial markets. This chapter has five sections:

@ Section 6.1 looks at openness in goods markets, the determinants of the choice between
domestic goods and foreign goods and the role of the real exchange rate.

@ Section 6.2 looks at openness in financial markets, the determinants of the choice between
domestic goods and foreign goods and the role of the real exchange rate.

@ Section 6.3 characterises equilibrium in the goods market for an open economy.
@ Section 6.4 looks at equilibrium in financial markets, including the foreign exchange market.

@ Section 6.5 puts the two equilibrium conditions together and looks at the determination of
output, the interest rate and the exchange rate.

6.1 OPENNESS IN GOODS MARKETS

Let’s start by looking at how much an open economy, such as the UK, sells to and buys from
the rest of the world. Then we will be better able to think about the choice between domestic
goods and foreign goods and the role of the relative price of domestic goods in terms of
foreign goods — the real exchange rate.

Exports and imports

Figure 6.1 plots the evolution of UK exports and UK imports, as ratios to GDP, since 1960.
(‘UK exports’ means exports from the UK; ‘UK imports’ means imports into the UK.) The
figure suggests two main conclusions:
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@ The UK economy has become more open over time. Exports and imports, which were
around 20% of GDP in 1960 are now equal to about 30% of GDP (29% for exports,
32% for imports). In other words, the UK trades much more (relative to its GDP) with
the rest of the world than it did just 50 years ago. Notice the large increase in both
exports and imports in the early 1970s, which corresponds to the time the UK joined the
European Union.

e Although imports and exports have broadly followed the same upward trend, they have
also diverged for long periods of time, generating sustained trade surpluses and trade
deficits. Three episodes stand out:

o The large surplus in the early 1980s — The ratio of the trade surplus to GDP reached
3.1% in 1981.

o The large trade deficits at the end of the 1980s — The ratio of the trade deficit to GDP
reached 3.6% in 1989 and then decreased to less than 1% in the early 1990s.

o The large and increasing trade deficits since the mid-1990s — The ratio of the trade
deficit to GDP reached 3.4% in 2005 and remained relatively high in the following
years.

Understanding the sources and implications of these trade imbalances (especially the
case of trade deficits) is a central issue in macroeconomics today, and one to which we shall
return later.

Given all the talk in the media about globalisation, a volume of trade (measured by the
average of the ratios of exports and imports to GDP) around 30% of GDP might strike you
as small. However, the volume of trade is not necessarily a good measure of openness. Many
firms are exposed to foreign competition but, by being competitive and keeping their prices
low enough, these firms are able to retain their domestic market share and limit imports.
This suggests that a better index of openness than export or import ratios is the proportion

<C From Chapter 3: the trade balance
is the difference between exports and
imports. If exports exceed imports,
there is a trade surplus (equivalently,
a positive trade balance). If imports
exceed exports, there is a trade deficit
(equivalently, a negative trade balance).

of aggregate output composed of tradable goods — goods that compete with foreign goods <C e Tradable goods: cars, computers,

in either domestic markets or foreign markets.

With exports around 26% of GDP, it is true that the UK has one of the smallest ratios of
exports to GDP among the rich countries of the world. Table 6.1 gives ratios for a number
of OECD countries.

The USA is at the low end of the range of export ratios, with 12%, followed by Japan
with 18%. In Europe, most of the largest economies have export ratios around 50%, includ-
ing Germany, Switzerland, Denmark, Finland, Norway and Sweden. In this picture, the
UK stands out as having the smallest export ratio within Europe. Finally, the smaller
European countries have the highest ratios (89% in Belgium, 79% in Ireland and 75% in
the Netherlands). (Belgium’s 89% ratio of exports to GDP raises an odd possibility: can a
country have exports larger than its GDP? In other words, can a country have an export
ratio greater than 1? The answer is yes. The reason is given in the Focus box ‘Can exports
exceed GDP?")

Do these numbers indicate that the UK has more trade barriers than, say, Germany or
Belgium? No. The main factors behind these differences are geography and size. Distance
from other markets explains a good part of the low Japanese ratio. Size also matters:
the smaller the country, the more it must specialise in producing and exporting only a few

Table 6.1 Ratios of exports to GDP for selected OECD countries, 2007

Country Export ratio (%) Country Export ratio (%)
Belgium 89 Netherlands 75
Denmark 52 Norway 46
Finland 46 Sweden 53
Germany 47 Switzerland 56
Ireland 79 UK 26
Japan 18 USA 12

Source: OECD Economic Outlook database.

and so on.

o Non-tradable goods: housing, most
medical services, haircuts, restaur-
ants, and so on.

<C |celand is both isolated and small. What
would you expect its export ratio to be?
(Answer: 44% in 2008.)
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products and rely on imports for other products. Belgium can hardly afford to produce
the range of goods produced by Germany, a country roughly seven times bigger.

The choice between domestic goods and foreign goods

How does openness in goods markets force us to rethink the way we look at equilibrium in

the goods market?
In a closed economy, people face one »  Until now, when we were thinking about consumers’ decisions in the goods market
decision: we focused on their decision to save or to consume. When goods markets are open, domes-
tic consumers face a second decision: whether to buy domestic goods or to buy foreign
goods. Indeed, all buyers — including domestic and foreign firms and governments — face
a similar decision. This decision has a direct effect on domestic output: if buyers decide to
buy more domestic goods, the demand for domestic goods increases, and so does domestic
output. If they decide to buy more foreign goods, then foreign output increases instead of
domestic output.

@ Save or buy (consume).

In an open economy, they face two
decisions:

@ Save or buy.
@ Buy domestic or buy foreign.

FOCUS

Can exports exceed GDP?

Can a country have exports larger than its GDP — that is,
can it have an export ratio greater than 1?

It would seem that the answer must be no: a country
cannot export more than it produces, so the export ratio
must be less than 1. Not so. The key to the answer is to
realise that exports and imports may include exports and
imports of intermediate goods.

Take, for example, a country that imports intermediate
goods for €1 billion. Suppose it then transforms them
into final goods using only labour. Say labour is paid
€200 million and that there are no profits. The value of
these final goods is thus equal to €1200 million. Assume
that €1 billion worth of final goods is exported and the
rest, €200 million, is consumed domestically.

Exports and imports therefore both equal €1 billion.
What is GDP in this economy? Remember that GDP is
value added in the economy (see Chapter 2). So, in this
example, GDP equals €200 million, and the ratio of
exports to GDP equals €1000/€200 = 5.

Hence, exports can exceed GDP. This is actually the
case for a number of small countries where most economic
activity is organised around a harbour and import—export
activities, such as the Netherlands, where the ratio of
exports to GDP in 2008 was 75%. This is even the case for
small countries such as Malaysia, where the ratio of
exports to GDP exceeded 100%. In 2007, the ratio of
exports to GDP in Singapore was 229%!

Central to the decision of whether to buy domestic goods or foreign goods is the price of
domestic goods relative to foreign goods. We call this relative price the real exchange rate.
The real exchange rate is not directly observable, and you will not find it in newspapers.
What you will find in newspapers are nominal exchange rates, the relative prices of curren-
cies. We start by looking at nominal exchange rates and then see how we can use them to
construct real exchange rates.

Nominal exchange rates
Nominal exchange rates between two currencies can be quoted in one of two ways:

@ As the price of the domestic currency in terms of the foreign currency - If, for example,
we look at the UK and the euro area and think of the pound as the domestic currency and
the euro as the foreign currency, we can express the nominal exchange rate as the price
of a pound in terms of euros. In June 2009, the exchange rate defined this way was 1.15.
In other words, £1 was worth €1.15.
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@ As the price of the foreign currency in terms of the domestic currency — Continuing with < Warning: There is no agreed-upon

the same example, we can express the nominal exchange rate as the price of a euro in
terms of pounds. In June 2009, the exchange rate defined this way was 0.86. In other
words, €1 was worth £0.86.

Either definition is fine; the important thing is to remain consistent. In this book, we
adopt the first definition: we define the nominal exchange rate as the price of the domestic
currency in terms of foreign currency and denote it by E. When looking, for example, at the
exchange rate between the UK and the euro area (from the viewpoint of the UK, so the
pound is the domestic currency), E denotes the price of a pound in terms of euros (so, for
example, E was 1.15 in June 2009).

Exchange rates between most foreign currencies change every day and every minute of
the day. These changes are called nominal appreciations or nominal depreciations — appreci-
ations or depreciations for short:

@ An appreciation of the domestic currency is an increase in the price of the domestic
currency in terms of a foreign currency. Given our definition of the exchange rate, an
appreciation corresponds to an increase in the exchange rate.

® A depreciation of the domestic currency is a decrease in the price of the domestic
currency in terms of a foreign currency. So, given our definition of the exchange rate, a
depreciation of the domestic currency corresponds to a decrease in the exchange rate, E.

You may have encountered two other words to denote movements in exchange rates:
‘revaluations’ and ‘devaluations.” These two terms are used when countries operate under
fixed exchange rates — a system in which two or more countries maintain a constant
exchange rate between their currencies. Under such a system, increases in the exchange
rate — which are infrequent by definition — are called revaluations (rather than appreci-
ations). Decreases in the exchange rate are called devaluations (rather than depreciations).

Figure 6.2 plots the nominal exchange rate between the pound and the euro since 1999.
Note the two main characteristics of the figure:

1.8 —

Pounds in terms of euros
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rule among economists or among
newspapers as to which of the two
definitions to use. You will encounter
both. Usually, the first definition is pre-
ferred in the UK, the second definition is
preferred in the rest of Europe. Always
check which definition is used.

<C E: Nominal exchange rate — price of

domestic currency in terms of foreign
currency. (From the point of view of the
UK looking at the USA, the price of
a pound in terms of dollars.)

Appreciation of the domestic currency

< & Increase in the price of the domestic

currency in terms of foreign currency
& Increase in the exchange rate.

<< Depreciation of the domestic currency

& Decrease in the price of the domes-
tic currency in terms of foreign currency
© Decrease in the exchange rate.

<« We shall discuss fixed exchange rates

in Chapter 19.

Figure 6.2

The nominal exchange rate
between the British pound
and the euro since 1999

Source: European Central Bank.
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If we expressed both in terms of euros »
instead, we would get the same result
for the real exchange rate.

£: real exchange rate — price of dom- »
estic goods in terms of foreign goods.
(For example, from the point of view of
the UK looking at the euro area, the
price of UK goods in terms of European
goods.)

® The trend decrease in the exchange rate — In 1999, £1 was worth €1.4. In 2009, £1 was
worth €1.15. Put another way, there was a depreciation of the pound vis-a-vis the euro
over the period.

® The large fluctuations in the exchange rate — In the space of a few years, from 1999 to 2003,
the value of the pound increased from £1.4 in 1999 to £1.75 in 2000, back down to £1.5 in
mid-2001 and to £1.3 in mid-2003. Put another way, there was a very large appreciation of
the pound at the end of the 1990s, followed by a large depreciation in the following decade.

If we are interested, however, in the choice between domestic goods and foreign goods,
the nominal exchange rate gives us only part of the information we need. Figure 6.2,
for example, tells us only about movements in the relative price of the two currencies,
the pound and the euro. To British tourists thinking of visiting Italy, France or Greece the
question is not only how many euros they will get in exchange for their pounds, but how
much goods will cost in the euro area relative to how much they cost in the UK. This takes
us to our next step — the construction of real exchange rates.

From nominal to real exchange rates

How can we construct the real exchange rate between the UK and the euro area — the price
of UK goods in terms of European goods?

Suppose the UK produced only one good, a Jaguar, and the euro area also produced only
one good, a Mercedes. (This is one of those ‘suppose’ statements that run completely against
the facts, but we shall become more realistic shortly.) Constructing the real exchange rate,
the price of the UK goods (Jaguars) in terms of European goods (Mercedes), would be
straightforward. We would express both goods in terms of the same currency and then
compute their relative price.

Suppose, for example, we expressed both goods in terms of pounds. Then:

e The first step would be to take the price of a Mercedes in euros and convert it to a price
in pounds. The price of a Mercedes in the euro area is €50 000. A pound is worth
€1.15, so the price of a Mercedes in pounds is €50 000/1.15 = £43 000.

@ The second step would be to compute the ratio of the price of the Mercedes in pounds to
the price of the Jaguar in pounds. The price of a Jaguar in the UK is £30 000. So the price
of a Mercedes in terms of Jaguars — that is, the real exchange rate between the UK and
the euro area — would be £43 000/£30 000 = 1.4. In other words, a Mercedes is 40%
more expensive relative to a Jaguar in the UK.

The example is straightforward, but how do we generalise it? The UK and the euro area
produce more than Jaguars and Mercedes, and we want to construct a real exchange rate
that reflects the relative price of all the goods produced in the UK in terms of all the goods
produced in the euro area.

The computation we just went through tells us how to proceed. Rather than use the price
of a Jaguar and the price of a Mercedes, we must use a price index for all goods produced
in the UK and a price index for all goods produced in the euro area. This is exactly what the
GDP deflators we introduced in Chapter 2 do: they are, by definition, price indexes for the
set of final goods and services produced in the economy.

Let P be the GDP deflator for the UK, P* be the GDP deflator for the euro area (as a rule,
we shall denote foreign variables with an asterisk) and E be the pound-euro nominal
exchange rate. Figure 6.3 goes through the steps needed to construct the real exchange rate:

1. The price of UK goods in pounds is P. Multiplying it by the exchange rate, E — the price
of pounds in terms of euros — gives us the price of UK goods in euros, EP.

2. The price of European goods in euros is P*. The real exchange rate, the price of UK goods
in terms of European goods, which we shall call € (the Greek lowercase epsilon), is thus
given by

EP
e=

= [6.1]
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Price of UK Price of UK
goods in goods in
pounds: P euros: EP \ Price of UK

goods in terms
of European

Price of / goods: & = EP/P*
European

goods in
euros: P*

The real exchange rate is constructed by multiplying the domestic price level by the nom-
inal exchange rate and then dividing by the foreign price level — a straightforward extension
of the computation we made in our Jaguar/Mercedes example.

Note, however, an important difference between our Jaguar/Mercedes example and this
more general computation. Unlike the price of Jaguars in terms of Mercedes, the real
exchange rate is an index number: that is, its level is arbitrary and, therefore, uninforma-
tive. It is uninformative because the GDP deflators used to construct the real exchange rate
are themselves index numbers; as we saw in Chapter 2, they are equal to 1 (or 100) in
whatever year is chosen as the base year.

But all is not lost. Although the level of the real exchange rate is uninformative, the rate
of change of the real exchange rate is informative. If, for example, the real exchange rate
between the UK and the euro area increases by 10%, this tells us UK goods are now 10%
more expensive relative to European goods than they were before.

Like nominal exchange rates, real exchange rates move over time. These changes are
called real appreciations or real depreciations:

e Anincrease in the real exchange rate — that is, an increase in the relative price of domes-
tic goods in terms of foreign goods — is called a real appreciation.

® A decrease in the real exchange rate — that is, a decrease in the relative price of domestic
goods in terms of foreign goods - is called a real depreciation.

Figure 6.4 plots the evolution of the real exchange rate between the UK and the euro area
since 1999, constructed using equation (6.1). For convenience, it also reproduces the evo-
lution of the nominal exchange rate from Figure 6.2.

Two aspects stand out in Figure 6.4. The large nominal and real appreciation of the
pound at the end of the 1990s and the collapse of the pound in 2008-2009.

The large fluctuations in the nominal exchange rate we saw in Figure 6.2 also show up in
the real exchange rate. This not surprising: year-to-year movements in the price ratio, P/P*,
are typically small compared to the often-sharp movements in the nominal exchange rate,
E. Thus, from year to year, or even over the course of a few years, movements in the real
exchange rate, ¢, tend to be driven mostly by movements in the nominal exchange rate, E.
Note that, since 1999, the nominal exchange rate and the real exchange rate have moved
nearly together. This reflects the fact that, since then, inflation rates have been very similar
—and low - in both areas.

From bilateral to multilateral exchange rates

We need to take one last step. We have so far concentrated on the exchange rate between
the UK and the euro area, but the euro area is just one of many partners the UK trades with.

Table 6.2 shows the geographic composition of UK trade for both exports and imports.
The main message of the table is that the UK does most of its trade with two countries: the
USA and Germany (which together account for 25% of UK exports and 21% of UK imports).
The second largest group of export partners includes the closest countries of Western
Europe, such as Ireland, the Netherlands, France and Belgium.

How do we go from bilateral exchange rates, like the real exchange rate between the
UK and the euro area we focused on earlier, to multilateral exchange rates that reflect this

<

<

Figure 6.3

The construction of
the real exchange rate

If inflation rates were exactly equal,
P/P* would be constant, and £ and E
would move together exactly.

These are all equivalent names for the
relative price of domestic goods in
terms of foreign goods:

o The real multilateral exchange rate.

o The trade-weighted real exchange
rate.

e The effective real exchange rate.
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Table 6.2 The country composition of UK exports and imports, 2008

Proportion of exports to (%) Proportion of imports from (%)

USA 14
Germany 11
Netherlands
Ireland
France
Belgium
Spain

Italy
Sweden
China
Russia

India

Japan
Hong Kong
Norway
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Source: UK Office for National Statistics.

composition of trade? The principle we want to use is simple, even if the details of con-
struction are complicated: we weigh each country by how much each country trades with
the UK and how much it competes with the UK in other countries. The variable constructed
in this way is called the multilateral real exchange rate, or the real exchange rate for
short.

Figure 6.5 shows the evolution of this multilateral real exchange rate, the price of domestic
goods in terms of foreign goods for the UK, since 1980. Like the bilateral real exchange
rate we saw in Figure 6.4, it is an index number. So its level is also arbitrary; here it is set
equal to 1 in January 2005. The most striking aspect of the figure is the large swing in the
real exchange rate in the 1980s and 1990s, compared to the relative stability between the
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mid-1990s and 2007. The second remarkable aspect of the figure is the collapse of the real
exchange rate in 2009.

6.2 OPENNESS IN FINANCIAL MARKETS

Openness in financial markets allows financial investors to hold both domestic assets and
foreign assets, to diversify their portfolios, to speculate on movements in foreign interest
rates versus domestic interest rates, to speculate on movements in exchange rates, and so on.

Diversify and speculate they do. Given that buying or selling foreign assets implies
buying or selling foreign currency — sometimes called foreign exchange — the volume of
transactions in foreign exchange markets gives us a sense of the importance of international
financial transactions. In 2005, for example, the recorded daily volume of foreign exchange
transactions in the world was €4 trillion, of which 37% — about €1.6 trillion — involved euros
on one side of the transaction (and 86% involved dollars on one side of the transation).

To get a sense of the magnitude of these numbers, the sum of exports and imports of the
euro area with the rest of the world in 2007 totalled €3 trillion for the year, or about €8 bil-
lion per day. Suppose the only euro transactions in foreign exchange markets had been, on
one side, by euro area exporters selling their foreign currency earnings, and on the other
side by euro area importers buying the foreign currency they needed to buy foreign goods.
Then, the volume of transactions involving euros in foreign exchange markets would have
been €8 billion per day, or about 0.5% of the actual daily total volume of transactions
(€1.6 trillion) involving euros in foreign exchange markets. This computation tells us
that most of the transactions are associated not with trade but with purchases and sales of
financial assets. Moreover, the volume of transactions in foreign exchange markets is not
only high but also rapidly increasing. The volume of foreign exchange transactions has
more than doubled since 2001. Again, this increase in activity reflects mostly an increase in
financial transactions rather than an increase in trade.

For a country as a whole, openness in financial markets has another important implication.
It allows the country to run trade surpluses and trade deficits. Recall that a country running
a trade deficit is buying more from the rest of the world than it is selling to the rest of the
world. In order to pay for the difference between what it buys and what it sells, the country
must borrow from the rest of the world. It borrows by making it attractive for foreign finan-
cial investors to increase their holdings of domestic assets — in effect, to lend to the country.
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Can a country have:

e A trade deficit and no current
account deficit?

@ A current account deficit and no
trade deficit?

(The answer to both questions: Yes.)

>

Table 6.3 The UK balance of payments, 2008 (in billions of pounds)

Current account

Exports 422
Inports 459
Trade balance (deficit = —) (1) -37
Investment income received 263
Investment income paid 236
Net investment income (2) 27
Net transfers received (3) -14
Current account balance (deficit = -) (1) + (2) + (3) -24
Capital account
Increase in foreign holdings of UK assets (4) 650
Increase in UK holdings of foreign assets (5) 620
Capital account balance (deficit = ) (4) — (5) 30
Statistical discrepancy -6

Source: UK Office of National Statistics (http://www.statistics.gov.uk/pdfdir/bop0909.pdf).

Let’s start by looking more closely at the relation between trade flows and financial flows.
When this is done, we shall look at the determinants of these financial flows.

The balance of payments

A country’s transactions with the rest of the world, including both trade flows and financial
flows, are summarised by a set of accounts called the balance of payments. Table 6.3
presents the UK balance of payments for 2008. The table has two parts, separated by a line.
Transactions are referred to as being either above the line or below the line.

The current account
The transactions above the line record payments to and from the rest of the world. They are
called current account transactions:

e The first two lines record the exports and imports of goods and services. Exports lead to
payments from the rest of the world, and imports lead to payments to the rest of the
world. In 2008, imports exceeded exports, leading to a UK trade deficit of £37 billion —
roughly 8.4% of UK GDP.

® Exports and imports are not the only sources of payments to and from the rest of the
world. UK residents receive investment income on their holdings of foreign assets, and
foreign residents receive UK investment income on their holdings of UK assets. In 2008,
UK investment income received from the rest of the world was £263 billion, and invest-
ment income paid to foreigners was £236 billion, for a net balance of £27 billion.

e Finally, countries give and receive foreign aid; the net value of these payments is recorded
as net transfers received. These net transfers amounted in 2008 to —£14 billion. This
negative amount reflects the fact that, in 2008, the UK was — as it has traditionally been
— a net donor of foreign aid.

The sum of net payments to and from the rest of the world is called the current account
balance. If net payments from the rest of the world are positive, the country is running a
current account surplus; if they are negative, the country is running a current account
deficit. Adding all payments to and from the rest of the world, net payments from the UK to
the rest of the world were equal in 2008 to £37 — £27 + £14 = £24 billion. Put another way,
in 2008, the UK ran a current account deficit of £24 billion — roughly 5.4% of its GDP.

The capital account
The fact that the UK had a current account deficit of £24 billion in 2008 implies that it had
to borrow £24 billion from the rest of the world - or, equivalently, that net foreign holdings
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of UK assets had to increase by £24 billion. The numbers below the line describe how this
was achieved. Transactions below the line are called capital account transactions.

The decrease in foreign holdings of UK assets was £620 billion: foreign investors, be they < A country that runs a current account

foreign private investors, foreign governments or foreign central banks, sold £620 billion
worth of UK stocks, UK bonds and other UK assets. At the same time, there was a decrease
in UK holdings of foreign assets of £650 billion: UK investors, private and public, sold
£650 billion worth of foreign stocks, bonds and other assets. The result was an increase in
net UK foreign indebtedness (the increase in foreign holdings of UK assets minus the
decrease in UK holdings of foreign assets), also called net capital flows, to the UK of
£(—620) — £(—650) = £30 billion. Another name for net capital flows is the capital account
balance: positive net capital flows are called a capital account surplus; negative net capital
flows are called a capital account deficit. So, put another way, in 2008, the UK ran a capital
account surplus of £30 billion.

Shouldn’t net capital flows (equivalently, the capital account surplus) be exactly equal
to the current account deficit (which we saw earlier was equal to £24 billion in 2008)? In
principle, yes; in practice, no.

The numbers for current and capital account transactions are constructed using different
sources; although they should give the same answers, typically they do not. In 2008, the
difference between the two — the statistical discrepancy — was £6 billion, about 25% of
the current account balance. This is yet another reminder that, even for a rich country such
as the UK, economic data are far from perfect. (This problem of measurement manifests
itself in another way as well. The sum of the current account deficits of all the countries in
the world should be equal to 0: one country’s deficit should show up as a surplus for the
other countries taken as a whole. However, this is not the case in the data: if we just add
the published current account deficits of all the countries in the world, it would appear that
the world is running a large current account deficit and the answer cannot be that we are
exporting to Mars less than we are importing!)

Now that we have looked at the current account, we can return to an issue we touched
on in Chapter 2: the difference between GDP, the measure of output we have used so far,
and GNP, another measure of aggregate output. This is done in the following Focus box
‘GDP versus GNP: the example of Ireland.’

The choice between domestic and foreign assets

Openness in financial markets implies that people (or financial institutions, for example
investment trusts, that act on their behalf) face a new financial decision: whether to hold
domestic assets or foreign assets.

Remembering what we learned in Chapter 5, it would appear that we actually have to
think about at least two new decisions. The choice of holding domestic money versus foreign
money, and the choice of holding domestic interest-paying assets versus foreign interest-pay-
ing assets. But remember why people hold money: to engage in transactions. For someone
who lives in the UK and whose transactions are mostly or fully in pounds, there is little point
in holding foreign currency: foreign currency cannot be used for transactions in the UK and,
if the goal is to hold foreign assets, holding foreign currency is clearly less desirable than
holding foreign bonds, which pay interest. This leaves us with only one new choice to think
about, the choice between domestic interest-paying assets and foreign interest-paying assets.

Let’s think of these assets for now as domestic one-year bonds and foreign one-year
bonds. Consider, for example, the choice between US one-year bonds and UK one-year
bonds, from your point of view, as a UK investor:

® Suppose you decide to hold UK bonds.
Let i, be the one-year UK nominal interest rate in year t (the subscript t refers to the
year). Then, as Figure 6.6 shows, for every £1 you put in UK bonds, you will get £(1 +1i,)
next year. (This is represented by the arrow pointing to the right at the top of the figure.)

deficit must finance it through positive
net capital flows. Equivalently, it must
run a capital account surplus.
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FOCUS

GDP versus GNP: the example of Ireland

Should value added in an open economy be defined as: For most countries, the difference between GNP and
GDP is typically small because factor payments to and

o the value added domestically (that is, within the coun- | g0 the rest of the world roughly cancel one another.
try), or There are a few exceptions. Among them is Ireland.

o the Val‘.le added by domestically owned factors of | preland has received a great amount of foreign direct
production? investment during the last two decades. Therefore, the

country now pays substantial factor income to the rest of
the world. Table 6.4 gives GDP, GNP and net factor pay-
ments for Ireland from 2002 to 2008. Note how much
larger GDP is compared to GNP throughout the period.
Net factor payment now exceed 15% of GDP.

The two definitions are not the same: some domestic
output is produced with capital owned by foreigners,
while some foreign output is produced with capital owned
by domestic residents.

The answer is that either definition is fine, and
economists use both. Gross domestic product (GDP),
the measure we have used so far, corresponds to value | tapie 6.4 GDP, GNP and net factor income in Ireland,
added domestically. Gross national product (GNP) | 2002-2008
corresponds to the value added by domestically owned

factors of production. To go from GDP to GNP, one must Year GDP GNP Net factor income
start from GDP, add factor payments received from the 2002 180258 106562 23696

? 2003 139 763 118 039 -21724
rest of the world, and subtract factor payments paid to 2004 149 098 126 219 _00 879
the rest of the world. Put another way, GNP is equal 2005 162 091 137 188 24903
to GDP plus net factor payments from the rest of the 2006 176 759 152 529 -24 230
world. While GDP is now the measure most commonly 2007 189 751 161 244 -28 507
mentioned, GNP was widely used until the early 1990s, 2008 181815 154 596 —27218
and you will still encounter it in newspapers and aca- | Note: numbers are in millions of euros.
demic publications. Source: Central Statistics Office Ireland.

Year t Year t+1

UK bonds £1 )y £1(1 + /)

Figure 6.6 £1 £E(1 + i%)(1/ES,)
Expectecd returns from
holding one-year UK ‘ I

bonds or one-year US
bonds

US bonds $E, ol  SE(1+i})

@ Suppose you decide instead to hold US bonds.

To buy US bonds, you must first buy dollars. Let E, be the nominal exchange rate
between the pound and the dollar at the start of year t. For every £1, you get $E,. (This is
represented by the arrow pointing downward in the figure.)

Let i¥ denote the one-year nominal interest rate on US bonds (in dollars) in year t.
When next year comes, you will have $E,(1 +i¥). (This is represented by the arrow point-
ing to the right at the bottom of the figure.)

abroad or at home depends on more . . .

than interest rates. It also depends You will then have to convert your dollars back into pounds. If you expect the nominal
on the expected movements in the exchange rate next year to be E¢,; (the superscript e indicates that it is an expectation:
exchange rate in the future. you do not yet know what the pound/dollar exchange rate will be in year t + 1), each

The decision about whether to invest
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dollar will be worth £(1/E$,,). So you can expect to have £E,(1 +i¥) (1/E$,;) next year for
every £1 you invest now. (This is represented by the arrow pointing upward in the
figure.) We shall look at the expression we just derived in more detail soon, but note its
basic implication already: In assessing the attractiveness of US versus UK bonds, you can-
not look just at the US interest rate and the UK interest rate; you must also assess what
you think will happen to the pound/dollar exchange rate between this year and next.

Let’s now assume that you and other financial investors care only about the expected rate
of return and therefore want to hold only the asset with the highest expected rate of return.
In that case, if both US bonds and UK bonds are to be held, they must have the same
expected rate of return. In other words the following relation must hold:

A+i)=E)Q+ lt)(%)

Reorganising, we have

1+i) = (1+i;‘<)( E ) [6.2]

t+1
Equation (6.2) is called the uncovered interest parity relation, or simply the interest par-
ity condition.
The assumption that financial investors will hold only the bonds with the highest
expected rate of return is obviously too strong, for two reasons:

e It ignores transaction costs. Going into and out of US bonds requires three separate
transactions, each with a transaction cost.

e It ignores risk. The exchange rate a year from now is uncertain; holding US bonds is
therefore more risky, in terms of pounds, than holding UK bonds.

However, as a characterisation of capital movements among the major world financial
markets (New York, Frankfurt, London and Tokyo), the assumption is not far off. Small
changes in interest rates and rumours of impending appreciation or depreciation can lead
to movements of billions of dollars within minutes. For the rich countries of the world,
the assumption in equation (6.2) is a good approximation of reality. Other countries whose
capital markets are smaller and less developed, or countries that have various forms of
capital controls, have more leeway in choosing their domestic interest rate than is implied
by equation (6.2). We shall return to this issue at the end of Chapter 18.

Interest rates and exchange rates

Let’s get a better sense of what the interest parity condition implies. First, rewrite E,/E$,; as
1/[1+ (E;,, — E)/E.]. Replacing in equation (6.2) gives

(1 +iy)

) = e, — BB

[6.3]

This gives us a relation between the domestic nominal interest rate, i,, the foreign
nominal interest rate, i¥, and the expected rate of appreciation of the domestic currency,
(Es,,—E)/E,. Aslong as interest rates and the expected rate of depreciation are not too large
— say below 20% per year — a good approximation to this equation is given by

o _Ein—E

=i ——H—t

E, [6.4]

This is the form of the interest parity condition you must remember: arbitrage by investors
implies that the domestic interest rate must be equal to the foreign interest rate minus the
expected appreciation rate of the domestic currency.

The word uncovered is to distinguish
this relation from another relation called
the covered interest parity condition.
The covered interest parity condition
is derived by looking at the following
choice:

Buy and hold UK bonds for one year. Or
buy dollars today, buy one-year US
bonds with the proceeds and agree to
sell the dollars for pounds a year ahead
at a predetermined price, called the
forward exchange rate. The rate of
return on these two alternatives, which
can both be realised at no risk today,
must be the same. The covered interest
parity condition is a riskless arbitrage
condition.

<< Whether holding US bonds or UK bonds

is more risky actually depends on which
investors we are looking at. Holding UK
bonds is more risky from the point of
view of US investors. Holding US bonds
is more risky from the point of view of
UK investors. (Why?)
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If the pound is expected to depreciate »  Note that the expected appreciation rate of the domestic currency is also the expected
by 3% vis-a-vis the dollar, then the  depreciation rate of the foreign currency. So equation (6.4) can be equivalently stated as
dollar is expected to appreciate by 3% gaving that the domestic interest rate must be equal to the foreign interest rate minus the
Vis-a-vis the pound. expected depreciation rate of the foreign currency.
Let’s apply this equation to US bonds versus UK bonds. Suppose the one-year nominal
interest rate is 1.0% in the USA, and it is 2.0% in the UK. Should you hold UK bonds or US
bonds? The answer:

e It depends whether you expect the pound to depreciate vis-a-vis the dollar over the com-
ing year by more or less than the difference between the US interest rate and the UK
interest rate, 1.0% in this case (2.0% — 1.0%).

e If you expect the pound to depreciate by more than 1.0%, then, despite the fact that the
interest rate is higher in the UK than in the USA, investing in UK bonds is less attractive
than investing in US bonds. By holding UK bonds, you will get higher interest payments
next year, but the pound will be worth less in terms of dollars next year, making invest-
ing in UK bonds less attractive than investing in US bonds.

e If you expect the pound to depreciate by less than 1.0% or even to appreciate, then the
reverse holds, and UK bonds are more attractive than US bonds.

Looking at it another way: if the uncovered interest parity condition holds, and the US
one-year interest rate is 1% lower than the UK interest rate, it must be that financial
investors are expecting on average an appreciation of the dollar vis-a-vis the pound over
the coming year of about 1%, and this is why they are willing to hold US bonds despite
their lower interest rate. (Another application of the uncovered interest parity condition is
provided in the Focus box ‘Buying Brazilian bonds.”)

FOCUS

Buying Brazilian bonds

Let’s go back to September 1993 because the very high
interest rate in Brazil at the time helps make the point we
want to get across here. Brazilian bonds are paying a
monthly interest rate of 36.9%. This seems very attractive
compared to the annual rate of 3% on US bonds - corre-
sponding to a monthly interest rate of about 0.2%.
Shouldn’t you buy Brazilian bonds?

The discussion in this chapter tells you that, in order to
decide, you need one more crucial element: the expected
rate of depreciation of the cruzeiro (the name of the
Brazilian currency at the time; the currency is now called
the real) in terms of dollars.

You need this information because, as we saw in equa-
tion (6.3), the return in dollars from investing in Brazilian
bonds for a month is equal to 1 plus the Brazilian interest
rate, divided by 1 plus the expected rate of depreciation of
the crugeiro relative to the dollar:

1+i3
[1 + (E;l - Et)/Et]

What rate of depreciation of the cruzeiro should you
expect over the coming month? A reasonable assumption

is to expect the rate of depreciation during the coming
month to be equal to the rate of depreciation during last
month. The dollar was worth 100 000 cruzeiros at the end
of July 1993, and it was worth 134 600 cruzeiros at the
end of August 1993, so the rate of appreciation of the
dollar vis-a-vis the cruzeiro — equivalently, the rate of
depreciation of the cruzeiro vis-a-vis the dollar — in August
was 34.6%. If depreciation is expected to continue at the
same rate in September as it did in August, the expected
return from investing in Brazilian bonds for a month is

1.369

———=1.01
1.346 7

The expected rate of return in dollars from holding
Brazilian bonds is only (1.017 — 1) = 1.7% per month, not
the 36.9% per month that initially looked so attractive.
Note that 1.7% per month is still much higher than the
monthly interest rate on US bonds (about 0.2%). But
think of the risk and the transaction costs — all the ele-
ments we ignored when we wrote the arbitrage condition.
When these are taken into account, you may well decide
to keep your funds out of Brazil.
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The arbitrage relation between interest rates and exchange rates, either in the form of
equation (6.2) or equation (6.4), will play a central role in the following chapters. It sug-
gests that, unless countries are willing to tolerate large movements in their exchange rates,
domestic and foreign interest rates are likely to move very much together. Take the extreme
case of two countries that commit to maintaining their bilateral exchange rates at a fixed
value. If markets have faith in this commitment, they will expect the exchange rate to
remain constant: the expected depreciation will then be equal to zero. In this case, the arbi-
trage condition implies that interest rates in the two countries will have to move exactly
together. Most of the time, as we shall see, governments do not make such absolute com-
mitments to maintain the exchange rate, but they often do try to avoid large movements in
the exchange rate. This puts sharp limits on how much they can allow their interest rates to
deviate from interest rates elsewhere in the world.

How much do nominal interest rates actually move together in major countries? Figure 6.7
plots the three-month nominal interest rate in the USA and the three-month nominal
interest rate in the UK (both expressed at annual rates) since 1970. The figure shows that
the movements are related but not identical. Interest rates were very high in both countries
in the early 1980s, and they were high again — although much more so in the UK than in the
USA - in the late 1990s. They have been low in both countries since the mid-1990s. At the
same time, differences between the two have sometimes been quite large: in 1990, for
example, the UK interest rate was nearly 7% higher than the US interest rate. In the coming
chapters, we shall return to why such differences emerge and what their implications
may be. For the time being all you have studied so far in this chapter allows us to describe
equilibrium in the goods market in an open economy.

6.3 THE /S RELATION IN AN OPEN ECONOMY

When we were assuming that the economy was closed to trade, there was no need to dis-
tinguish between the domestic demand for goods and the demand for domestic goods: they
were clearly the same thing. Now, we must distinguish between the two. Some domestic
demand falls on foreign goods, and some of the demand for domestic goods comes from for-
eigners. Let’s look at this distinction more closely.

Figure 6.7

Three-months nominal
interest rates in the USA
and in the UK since 1970
UK and US nominal interest rates
have largely moved together over
the past 40 years

< If E§,, = E,, then the interest parity con-

dition implies that i, = i}.

<C Meanwhile, do the following. Look at

<

the back pages of a recent issue of
The Economist for short-term interest
rates in different countries relative to
the currency of your country. Assume
that uncovered interest parity holds.
Which currencies are expected to
appreciate against your currency?

‘The domestic demand for goods’
and ‘the demand for domestic goods’
sound close but are not the same. Part
of domestic demand falls on foreign
goods. Part of foreign demand falls on
domestic goods.
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In Chapter 3, we ignored the real
exchange rate and subtracted /M, not
IM/e. But that was a cheat; we did not
want to have to talk about the real >
exchange rate — and complicate mat-
ters — so early in the book.

Domestic demand for goods, C+ /+ G
Minus domestic demand for foreign
goods (imports), IM/e

Plus foreign demand for domestic >
goods (exports), X.

Equals demand for domestic goods,
C+1+G-IMe+ X

The demand for domestic goods

In an open economy, the demand for domestic goods is given by
Z:C+I+G—%+X [6.5]

The first three terms — consumption, C, investment, I, and government spending, G —
constitute the domestic demand for goods. If the economy were closed, C + I + G would
also be the demand for domestic goods. This is why, until now, we have only looked at
C + I+ G, but now we have to make two adjustments:

e First, we must subtract imports — that part of the domestic demand that falls on foreign
goods rather than on domestic goods.

We must be careful here: foreign goods are different from domestic goods, so we
cannot just subtract the quantity of imports, IM. If we were to do so, we would be
subtracting apples (foreign goods) from oranges (domestic goods). We must first express
the value of imports in terms of domestic goods. This is what IM/¢ in equation (6.5)
stands for: recall from Section 6.1 that ¢, the real exchange rate, is defined as the price
of domestic goods in terms of foreign goods. Equivalently, 1/€ is the price of foreign
goods in terms of domestic goods. So IM (1/¢) — or, equivalently, IM /¢ — is the value of
imports in terms of domestic goods.

® Second, we must add exports — that part of the demand for domestic goods that comes
from abroad. This is captured by the term X in equation (6.5).

The determinants of C, I and G

Having listed the five components of demand, our next task is to specify their determinants.
Let’s start with the first three: C, I and G. Now that we are assuming that the economy
is open, how should we modify our earlier descriptions of consumption, investment and
government spending? The answer: not very much, if at all. How much consumers decide
to spend still depends on their income and their wealth. While the real exchange rate surely
affects the composition of consumption spending between domestic goods and foreign
goods, there is no obvious reason why it should affect the overall level of consumption. The
same is true of investment: the real exchange rate may affect whether firms buy domestic
machines or foreign machines, but it should not affect total investment.

This is good news because it implies that we can use the descriptions of consumption,
investment and government spending that we developed earlier. Therefore,

Domestic demand: C+I+G=C(Y-T) +I(Y,i) +G
(+) (+-)

We assume that consumption depends positively on disposable income, Y — T, and that
investment depends positively on production, Y, and negatively on the interest rate, i. We
continue to take government spending, G, as given.

The determinants of imports

Imports are the part of domestic demand that falls on foreign goods. What do they depend
on? They clearly depend on domestic income: higher domestic income leads to a higher
domestic demand for all goods, both domestic and foreign. So a higher domestic income
leads to higher imports. Imports also clearly depend on the real exchange rate — the price of
domestic goods in terms of foreign goods. The more expensive domestic goods are relative
to foreign goods — equivalently, the cheaper foreign goods are relative to domestic goods —
the higher the domestic demand for foreign goods. So a higher real exchange rate leads to
higher imports. Thus, we write imports as



CHAPTER 6 THE /S-LM MODEL IN AN OPEN ECONOMY 123

IM =IM(Y, ¢€) [6.6]
++)

® An increase in domestic income, Y (equivalently, an increase in domestic output —
income and output are still equal in an open economy), leads to an increase in imports.
This positive effect of income on imports is captured by the positive sign under Y in equa-
tion (6.6).

® Anincrease in the real exchange rate, ¢, leads to an increase in imports, IM. This positive
effect of the real exchange rate on imports is captured by the positive sign under € in
equation (6.6). (As € goes up, note that IM goes up, but 1/e goes down, so what happens
to IM/ ¢, the value of imports in terms of domestic goods, is ambiguous. We will return to
this point shortly.)

The determinants of exports

Exports are the part of foreign demand that falls on domestic goods. What do they depend
on? They depend on foreign income: higher foreign income means higher foreign demand
for all goods, both foreign and domestic. So higher foreign income leads to higher exports.
Exports also depend on the real exchange rate: the higher the price of domestic goods in
terms of foreign goods, the lower the foreign demand for domestic goods. In other words,
the higher the real exchange rate, the lower the exports.

Let Y* denote foreign income (equivalently, foreign output). We therefore write exports as

X=X(Y*, ¢ [6.7]
+ -

@ An increase in foreign income, Y*, leads to an increase in exports.
e Anincrease in the real exchange rate, ¢, leads to a decrease in exports.

Putting the components together

Figure 6.8 puts together what we have learned so far. It plots the various components
of demand against output, keeping constant all other variables (the interest rate, taxes,
government spending, foreign output and the real exchange rate) that affect demand.

In Figure 6.8(a), the line DD plots domestic demand, C + I + G, as a function of output, Y.
This relation between demand and output is familiar from Chapter 3. Under our standard
assumptions, the slope of the relation between demand and output is positive but less than
1. An increase in output — equivalently, an increase in income — increases demand but less
than one-for-one. (In the absence of good reasons to the contrary, we draw the relation
between demand and output, and the other relations in this chapter, as lines rather than
curves. This is purely for convenience, and none of the discussions that follow depends on
this assumption.)

To arrive at the demand for domestic goods, we must first subtract imports. This is done
in Figure 6.8(b), and it gives us the line AA. The line AA represents the domestic demand for
domestic goods. The distance between DD and AA equals the value of imports, IM/e.
Because the quantity of imports increases with income, the distance between the two lines
increases with income. We can establish two facts about line AA, which will be useful later
in the chapter:

@ AA is flatter than DD: as income increases, some of the additional domestic demand falls
on foreign goods rather than on domestic goods. In other words, as income increases, the
domestic demand for domestic goods increases less than total domestic demand.

® As long as some of the additional demand falls on domestic goods, AA has a positive
slope: an increase in income leads to some increase in the demand for domestic goods.

Finally, we must add exports. This is done in Figure 6.8(c), and it gives us the line ZZ,
which is above AA. The line ZZ represents the demand for domestic goods. The distance

<< Recall that asterisks refer to foreign
variables.

<C For a given real exchange rate &,
IM/e - the value of imports in terms of
domestic goods — moves exactly with
IM - the quantity of imports.
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Figure 6.8

The demand for domestic
goods and net exports

Panel (a): The domestic demand
for goods is an increasing function
of income (output).

Panels (b) and (c): The demand

for domestic goods is obtained by
subtracting the value of imports from
domestic demand and then adding
exports.

Panel (d): The trade balance is
a decreasing function of output.

Recall that net exports is synonymous
with trade balance. Positive net exports
correspond to a trade surplus, whereas
negative net exports correspond to a >
trade deficit.
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between ZZ and AA equals exports. Because exports do not depend on domestic income
(they depend on foreign income), the distance between ZZ and AA is constant, which is why
the two lines are parallel. Because AA is flatter than DD, ZZ is also flatter than DD.

From the information in Figure 6.8(c), we can characterise the behaviour of net exports
—the difference between exports and imports — as a function of output. At output level Y, for
example, exports are given by the distance AC and imports (X — IM/¢) by the distance AB,
so net exports are given by the distance BC.

This relation between net exports and output is represented as the line NX (for Net
Exports) in Figure 6.8(d). Net exports are a decreasing function of output: as output
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increases, imports increase, and exports are unaffected, so net exports decrease. Call Yo,
(TB for trade balance) the level of output at which the value of imports equals the value
of exports, so that net exports are equal to 0. Levels of output above Y;; lead to higher
imports and to a trade deficit. Levels of output below Y, lead to lower imports and to a
trade surplus.

To determine the equilibrium output in an open economy, you just have to recall what
you learned in Chapter 5. The goods market is in equilibrium when domestic output equals
the demand - both domestic and foreign — for domestic goods:

Y=Z

Collecting the relations we derived for the components of the demand for domestic
goods, Z, we get

Y=C(Y-T)+I(Y, D) +G-IM(Y, )/ +X(Y*, €) [6.8]
(+) +-) (++) +,-)

For the goods market to be in equilibrium, output (the left side of the equation) must be
equal to the demand for domestic goods (the right side of the equation). The demand for
domestic goods is equal to consumption, C, plus investment, I, plus government spending,
G, minus the value of imports, IM/¢, plus exports, X:

e Consumption, C, depends positively on disposable income, Y —T.

e Investment, I, depends positively on output, Y, and negatively on the interest rate, i.

@ Government spending, G, is taken as given.

e The quantity of imports, IM, depends positively on both output, Y, and the real exchange
rate, . The value of imports in terms of domestic goods is equal to the quantity of imports
divided by the real exchange rate.

e Exports, X, depend positively on foreign output, Y,* and negatively on the real exchange
rate, €.

This equilibrium condition determines output as a function of all the variables we take as
given, from taxes to the real exchange rate to foreign output. This is not a simple relation;
Figure 6.9 represents it graphically, in a more user-friendly way.

In Figure 6.9(a), demand is measured on the vertical axis, and output (equivalently pro-
duction or income) is measured on the horizontal axis. The line ZZ plots demand as a func-
tion of output; this line simply replicates the line ZZ in Figure 6.8; ZZ is upward-sloping but
with slope less than 1.

Equilibrium output is at the point where demand equals output, at the intersection of the
line ZZ and the 45° line: point A in the figure, with associated output level Y.

Figure 6.9(b) replicates Figure 6.8(d), drawing net exports as a decreasing function of << The equilibrium level of output is given

output. There is, in general, no reason why the equilibrium level of output, Y, should be the
same as the level of output at which trade is balanced, Y. As we have drawn the figure,
equilibrium output is associated with a trade deficit, equal to the distance BC. Note that we
could have drawn it differently, so equilibrium output was associated instead with a trade
surplus.

It will be convenient in what follows to regroup the last two terms under ‘net exports,’
defined as exports minus the value of imports:

NX(Y,Y* &) =X(Y* &) —IM(Y, €)/¢

by the condition Y= Z The level of out-
put at which there is trade balance is
given by the condition X = IM/e. These
are two different conditions.

It follows from our assumptions about imports and exports that net exports, NX, depend < We shall assume, throughout the

on domestic output, Y, foreign output, Y*, and the real exchange rate, €. An increase
in domestic output increases imports, thus decreasing net exports. An increase in foreign
output increases exports, thus increasing net exports. An increase in the real exchange rate
leads to a decrease in net exports.

Using this definition of net exports, we can rewrite the equilibrium condition as

Y=C(Y-T)+I(Y,i))+G+NX(Y,Y* ¢) [6.9]
( + ) (+> _) (_J +, _)

chapter, that an increase in the real
exchange rate — a real appreciation
- leads to a decrease in net exports
(this condition is called the Marshall-
Lerner condition, as we will learn in
Chapter 18).
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Figure 6.9

Equilibrium output and
net exports

The goods market is in equilibrium
when domestic output is equal to
the demand for domestic goods.

At the equilibrium level of output,
the trade balance may show a deficit
or a surplus.
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For our purposes, the main implication of equation (6.9) is that both the interest rate and
the real exchange rate affect demand and, in turn, equilibrium output:

® An increase in the real interest rate leads to a decrease in investment spending and, as
a result, to a decrease in the demand for domestic goods. This leads, through the multi-
plier, to a decrease in output.

@ An increase in the exchange rate leads to a shift in demand toward foreign goods
and, as a result, to a decrease in net exports. The decrease in net exports decreases
the demand for domestic goods. This leads, through the multiplier, to a decrease in
output.

For the remainder of the chapter, we shall make a simplification to equation (6.9):

» @ As we are still studying the short run, when prices are assumed to be constant, the real
exchange rate, e = EP/P*, and the nominal exchange rate, E, move together. A decrease
in the nominal exchange rate — a nominal depreciation —leads, one-for-one, to a decrease
in the real exchange rate — a real depreciation. Conversely, an increase in the nominal
exchange rate — a nominal appreciation — leads, one-for-one, to an increase in the real
exchange rate — a real appreciation. If, for notational convenience, we choose P and P*
so that P/P* = 1 (and we can do so because both are index numbers), then € = E, and
we can replace € by E in equation (6.9).
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With these two simplifications, equation (6.9) becomes

Y=C(Y-T)+I(Y,1) + G+NX(Y,Y* E)
( + ) (+, —) (_’ +’ _)

In words: Goods market equilibrium implies that output depends negatively on both the
nominal interest rate and the nominal exchange rate.

6.4 EQUILIBRIUM IN FINANCIAL MARKETS

When we looked at financial markets in the IS-LM model for a closed economy, we assumed
that people chose between only two financial assets, money and bonds. Now that we are
looking at a financially open economy, we must also take into account the fact that people
have a choice between domestic bonds and foreign bonds. Let’s consider each choice in turn.

Money versus bonds

When we looked at the determination of the interest rate in the IS-LM model in Chapter 5,
we wrote the condition that the supply of money be equal to the demand for money as

MzYL(i) [6.10]
p

We took the real supply of money [the left side of equation (6.10)] as given. We assumed
that the real demand for money [the right side of equation (6.10)] depended on the level of
transactions in the economy, measured by real output, ¥, and on the opportunity cost of
holding money rather than bonds — that is, the interest rate on bonds, i.

How should we change this characterisation now that the economy is open? You will like
the answer: not very much, if at all.

In an open economy, the demand for domestic money is still mostly a demand by domes-
tic residents. There is not much reason for, say, the residents of the UK to hold euro currency
or demand deposits. Transactions in the UK require payment in pounds, not in euros. If
residents of the UK want to hold euro-denominated assets, they are better off holding euro
bonds, which at least pay a positive interest rate. And the demand for money by domestic
residents in any country still depends on the same factors as before: their level of trans-
actions, which we measure by domestic real output, and the opportunity cost of holding
money, the interest rate on bonds.

Therefore, we can still use equation (6.10) to think about the determination of the
interest rate in an open economy. The interest rate must be such that the supply of money
and the demand for money are equal. An increase in the money supply leads to a decrease
in the interest rate. An increase in money demand, say as a result of an increase in output,
leads to an increase in the interest rate.

Domestic bonds versus foreign bonds

As we look at the choice between domestic bonds and foreign bonds, we shall rely on the
assumption we introduced in Section 6.2: financial investors, domestic or foreign, go for
the highest expected rate of return. This implies that, in equilibrium, both domestic bonds
and foreign bonds must have the same expected rate of return; otherwise, investors would
be willing to hold only one or the other, but not both, and this could not be an equilibrium.
(Like most other economic relations, this relation is only an approximation to reality and
does not always hold. More on this in the Focus box ‘Sudden stops, the strong dollar and
limits to the interest parity condition’ in Section 6.5.)

As we saw earlier [equation (6.2)], this assumption implies that the following arbitrage
relation — the interest parity condition — must hold:
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The presence of £, comes from the fact »
that, in order to buy the foreign bond,
you must first exchange domestic cur-
rency for foreign currency. The pres-
ence of E},, comes from the fact that,

in order to bring the funds back next
period, you will have to exchange for-
eign currency for domestic currency.

(1+i)= (1+i‘f)( E j

t+1

where i, is the domestic interest rate, i is the foreign interest rate, E, is the current exchange
rate and E,, is the future expected exchange rate. The left side gives the return, in terms of
domestic currency, from holding domestic bonds. The right side gives the expected return,
also in terms of domestic currency, from holding foreign bonds. In equilibrium, the two
expected returns must be equal.

Multiply both sides by E£,; and reorganise, to get

_1+1
1+if

\ Efa [6.11]

For now, we shall take the expected future exchange rate as given and denote it as E°
(we shall relax this assumption in Chapter 18). Under this assumption, and dropping time
indexes, the interest parity condition becomes

_ 1+1E-e

= 6.12
1+i* L ]

This relation tells us that the current exchange rate depends on the domestic interest
rate, on the foreign interest rate and on the expected future exchange rate:

® An increase in the domestic interest rate leads to an increase in the exchange rate.

e Anincrease in the foreign interest rate leads to a decrease in the exchange rate.

e An increase in the expected future exchange rate leads to an increase in the current
exchange rate.

This relation plays a central role in the real world and will play a central role in this
chapter. To understand the relation further, consider the following example.

Consider financial investors — investors, for short — choosing between UK bonds and
Japanese bonds. Suppose that the one-year interest rate on UK bonds is 5% and the one-
year interest rate on Japanese bonds is also 5%. Suppose that the current exchange rate is
100 (1 pound is worth 100 yen), and the expected exchange rate a year from now is also
100. Under these assumptions, both UK and Japanese bonds have the same expected return
in pounds, and the interest parity condition holds.

Suppose that investors now expect the exchange rate to be 10% higher a year from now,
so E¢is now equal to 110. At an unchanged current exchange rate, UK bonds are now much
more attractive than Japanese bonds: UK bonds offer an interest rate of 5% in pounds.
Japanese bonds still offer an interest rate of 5% in yen, but yen a year from today are now
expected to be worth 10% less in terms of pounds. In terms of pounds, the return on
Japanese bonds is therefore 5% (the interest rate) — 10% (the expected depreciation of the
yen relative to the pound), or -5%.

So what will happen? At the initial exchange rate of 100, investors want to shift out of
Japanese bonds into UK bonds. To do so, they must first sell Japanese bonds for yen, then
sell yen for pounds, and then use the pounds to buy UK bonds. As investors sell yen and buy
pounds, the pound appreciates. By how much? Equation (6.12) gives us the answer: E =
(1.05/1.05) 110 = 110. The current exchange rate must increase in the same proportion as
the expected future exchange rate. Put another way, the pound must appreciate today by
10%. When it has appreciated by 10%, so, E = E* = 110, the expected returns on UK and
Japanese bonds are again equal, and there is equilibrium in the foreign exchange market.

Suppose instead that, as a result of a UK monetary contraction, the UK interest rate
increases from 5% to 8%. Assume that the Japanese interest rate remains unchanged at 5%,
and that the expected future exchange rate remains unchanged at 100. At an unchanged
current exchange rate, UK bonds are now again much more attractive than Japanese
bonds. UK bonds yield a return of 8% in pounds. Japanese bonds give a return of 5% in
yen and — because the exchange rate is expected to be the same next year as it is today — an
expected return of 5% in pounds as well.
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Interest parity relation
(given i*, E®)

Domestic interest rate, i
=

E‘e
Exchange rate, E

So what will happen? Again, at the initial exchange rate of 100, investors want to shift
out of Japanese bonds into UK bonds. As they do so, they sell yen for pounds, and the pound
appreciates. By how much? Equation (6.12) gives the answer: E = (1.08/1.05)100 = 103.
The current exchange rate increases by approximately 3%. Why 3%? Think of what
happens when the pound appreciates. If, as we have assumed, investors do not change their
expectation of the future exchange rate, then the more the pound appreciates today, the
more investors expect it to depreciate in the future (as it is expected to return to the same
value in the future). When the pound has appreciated by 3% today, investors expect it to
depreciate by 3% during the coming year. Equivalently, they expect the yen to appreciate
vis-a-vis the pound by 3% over the coming year. The expected rate of return in pounds
from holding Japanese bonds is therefore 5% (the yen interest rate) + 3% (the expected
yen appreciation), or 8%. This expected rate of return is the same as the rate of return on
holding UK bonds, so there is equilibrium in the foreign exchange market.

Note that our argument relies heavily on the assumption that, when the interest rate
changes, the expected exchange rate remains unchanged. This implies that an appreciation
today leads to an expected depreciation in the future — because the exchange rate is
expected to return to the same, unchanged, value. We shall relax the assumption that the
future exchange rate is fixed in Chapter 18. But the basic conclusion will remain: an increase
in the domestic interest rate relative to the foreign interest rate leads to an appreciation.

Figure 6.10 plots the relation between the domestic interest rate, i, and the exchange
rate, E, implied by equation (6.12) — the interest parity relation. The relation is drawn for
a given expected future exchange rate, E¢, and a given foreign interest rate, i*, and is rep-
resented by an upward-sloping line: the higher the domestic interest rate, the higher the
exchange rate. Equation (6.12) also implies that when the domestic interest rate is equal to
the foreign interest rate (i =i*), the exchange rate is equal to the expected future exchange
rate (E = E®). This implies that the line corresponding to the interest parity condition goes
through point A in the figure.

6.5 PUTTING GOODS AND FINANCIAL MARKETS TOGETHER

We now have the elements we need to understand the movements of output, the interest
rate, and the exchange rate.

Goods market equilibrium implies that output depends, among other factors, on the
interest rate and the exchange rate:

Y=C(Y-T)+I(Y,1) + G+ NX(Y,Y*,E)

Figure 6.10

The relation between the
interest rate and exchange
rate implied by interest
parity

A higher domestic interest rate leads
to a higher exchange rate — an
appreciation.

<C Make sure you understand the argu-
ment. Why doesn’t the pound appreciate
by, say, 20%?

< What happens to the line if i*
increases? What happens to the line if
E® increases?
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An increase in the interest rate leads, »
both directly and indirectly (through the
exchange rate), to a decrease in output.

The interest rate, in turn, is determined by the equality of money supply and money
demand:

M .

—=YL({

P @
And the interest parity condition implies a negative relation between the domestic
interest rate and the exchange rate:

1+1 -
:—Ee
1+i*

Together, these three relations determine output, the interest rate and the exchange rate.
Working with three relations is not very easy, but we can easily reduce them to two by using
the interest parity condition to eliminate the exchange rate in the goods market equilibrium
relation. Doing this gives us the following two equations, the open-economy versions of our
familiar IS and LM relations:

IS: Y=C(Y-T)+I(, i)+G+NX(Y, Y, 11:1,1156)

LM: %=YL(i)

Take the IS relation first and consider the effects of an increase in the interest rate on out-
put. An increase in the interest rate now has two effects:

e The first effect, which was already present in a closed economy, is the direct effect on
investment: a higher interest rate leads to a decrease in investment, a decrease in the
demand for domestic goods and a decrease in output.

@ The second effect, which is present only in the open economy, is the effect through the
exchange rate: an increase in the domestic interest rate leads to an increase in the
exchange rate — an appreciation. The appreciation, which makes domestic goods more
expensive relative to foreign goods, leads to a decrease in net exports and, therefore, to
a decrease in the demand for domestic goods and a decrease in output.

Both effects work in the same direction: an increase in the interest rate decreases
demand directly and indirectly — through the adverse effect of the appreciation on demand.

The IS relation between the interest rate and output is drawn in Figure 6.11(a), for given
values of all the other variables in the relation — namely T, G, Y*, i* and E°. The IS curve is
downward-sloping: an increase in the interest rate leads to lower output. The curve looks
very much the same in an open economy as in a closed economy, but it hides a more
complex relation than before: the interest rate affects output not only directly but also
indirectly through the exchange rate.

The LM relation is exactly the same in an open economy as in a closed economy. The LM
curve is upward-sloping. For a given value of the real money stock, M /P, an increase in out-
put leads to an increase in the demand for money and to an increase in the equilibrium
interest rate.

Equilibrium in the goods and financial markets is attained at point A in Figure 6.11(a),
with output level Y and interest rate i. The equilibrium value of the exchange rate cannot be
read directly from the graph, but it is easily obtained from Figure 6.11(b), which replicates
Figure 6.10, and gives the exchange rate associated with a given interest rate. The exchange
rate associated with the equilibrium interest rate, i, is equal to E.

Let’s summarise: we have derived the IS and the LM relations for an open economy.

® The IS curve is downward-sloping — An increase in the interest rate leads directly and
indirectly (through the exchange rate) to a decrease in demand and a decrease in output.

® The LM curve is upward-sloping — An increase in income increases the demand for
money, leading to an increase in the equilibrium interest rate.



FOCUS

CHAPTER 6 THE /S-LM MODEL IN AN OPEN ECONOMY 131

Sudden stops, the strong dollar and the limits to the interest

parity condition

The interest parity condition assumes that financial
investors care only about expected returns. As we dis-
cussed in Section 6.2, investors care not only about
returns but also about risk and about liquidity — how easy
it is to buy or sell an asset.

Much of the time, we can ignore these other factors.
Sometimes, however, these factors play a big role in
investors’ decisions and in determining exchange rate
movements.

Perceptions of risk often play an important role in the
decisions of large financial investors — for example, pen-
sion funds - to invest or not to invest at all in a country.
Sometimes the perception that risk has decreased leads
many foreign investors to simultaneously buy assets in a
country, leading to a large increase in demand for the
assets of that country. Sometimes the perception that risk
has increased leads the same investors to want to sell all
the assets they have in that country, no matter what the
interest rate. These episodes, which have affected many
Latin American and Asian emerging economies, are
known as sudden stops. During these episodes, the

interest parity condition fails, and the exchange rate may
decrease a lot, without any change in domestic or foreign
interest rates.

Large countries can also be affected. For example, the
appreciation of the dollar in the 1990s came not so much
from an increase in US interest rates over foreign interest
rates, as from an increased foreign demand for dollar
assets at a given interest rate. Many private foreign
investors wanted to have some proportion of their wealth
in US assets: they perceived US assets as being relatively
safe. Many foreign central banks wanted to hold a large
proportion of their reserves in US T-bills. The reason they
did so is because the T-bill market is very liquid, so they
could buy and sell T-bills without affecting the price. This
very high demand for US assets, at a given interest rate,
was behind the ‘strong dollar’ in the 1990s. Even while US
interest rates are relatively low, foreign investors are still
eager to increase their holdings of US assets, and thus to
finance the large US trade deficit. How long they are will-
ing to do so will determine what happens to the dollar and
to the US trade balance.

Equilibrium output and the equilibrium interest rate are given by the intersection of the
IS and the LM curves. Given the foreign interest rate and the expected future exchange rate,
the equilibrium interest rate determines the equilibrium exchange rate.

LM

-

Interest rate, i
I.
>
Interest rate, i

IS

Interest parity
relation

Figure 6.11

The IS-LM model in an
open economy

An increase in the interest rate reduces
output both directly and indirectly
(through the exchange rate): the IS
curve is downward-sloping. Given the

Y
Output, Y

real money stock, an increase in output
E increases the interest rate: the LM
Exchange rate, E curve is upward-sloping.
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SUMMARY

Openness in goods markets allows people and firms to
choose between domestic goods and foreign goods.
Openness in financial markets allows financial investors
to hold domestic financial assets or foreign financial assets.

The nominal exchange rate is the price of the domestic
currency in terms of foreign currency. From the view-
point of the UK, the nominal exchange rate between the
UK and the USA is the price of a pound in terms of dollars.

A nominal appreciation (an appreciation, for short) is an
increase in the price of the domestic currency in terms of
foreign currency. In other words, it corresponds to an
increase in the exchange rate. A nominal depreciation (a
depreciation, for short) is a decrease in the price of the
domestic currency in terms of foreign currency. It corre-
sponds to a decrease in the exchange rate.

The real exchange rate is the relative price of domestic
goods in terms of foreign goods. It is equal to the nominal
exchange rate times the domestic price level divided by
the foreign price level.

KEY TERMS

A real appreciation is an increase in the relative price of
domestic goods in terms of foreign goods — i.e. an
increase in the real exchange rate. A real depreciation is a
decrease in the relative price of domestic goods in terms of
foreign goods —i.e. a decrease in the real exchange rate.

The multilateral real exchange rate, or real exchange rate
for short, is a weighted average of bilateral real exchange
rates, with the weight for each foreign country equal to
its share in trade.

In an open economy, the demand for domestic goods is
equal to the domestic demand for goods (consumption
plus investment plus government spending) minus the
value of imports (in terms of domestic goods) plus exports.

In an open economy, an increase in domestic demand
leads to a smaller increase in output than it would in a
closed economy because some of the additional demand
falls on imports. For the same reason, an increase in
domestic demand also leads to a deterioration of the
trade balance.
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QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the
following statements true, false or uncertain. Explain briefly.

a. The national income identity implies that budget deficits
cause trade deficits.

b. Opening the economy to trade tends to increase the
multiplier because an increase in expenditure leads to
more exports.

c. If the trade deficit is equal to zero, then the domestic
demand for goods and the demand for domestic goods
are equal.

d. A real depreciation leads to an immediate improvement
in the trade balance.

e. A small open economy can reduce its trade deficit
through fiscal contraction at a smaller cost in output than
can a large open economy.

f. While the export ratio can be larger than one — as it is in
Singapore — the same cannot be true of the ratio of
imports to GDP.

g. That a rich country like Japan has such a small ratio of
imports to GDP is clear evidence of an unfair playing field
for European exporters to Japan.

h. Given the definition of the exchange rate adopted in this
chapter, if the dollar is the domestic currency and the
euro the foreign currency, a nominal exchange rate of
0.75 means that $0.75 is worth €0.75.

i. A real appreciation means that domestic goods become
less expensive relative to foreign goods.

2. Real and nominal exchange rates and inflation

Using the definition of the real exchange rate (and Proposi-
tions 7 and 8 in Appendix 1 at the end of the book), you can
show that

(gr — gt—l) — (Et — Et—1) +
€ E

T — ﬂ;

In words: the percentage real appreciation equals the percent-
age nominal appreciation plus the difference between domestic
and foreign inflation.

a. If domestic inflation is higher than foreign inflation, but
the domestic country has a fixed exchange rate, what
happens to the real exchange rate over time? Assume that
the Marshall-Lerner condition holds. What happens to
the trade balance over time? Explain in words.

b. Suppose the real exchange rate is constant — say, at the
level required for net exports (or the current account) to
equal zero. In this case, if domestic inflation is higher
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than foreign inflation, what must happen to the nominal
exchange rate over time?

DIG DEEPER

3. Consider a world with three equal-sized economies (A, B
and C) and three goods (clothes, cars and computers). Assume
that consumers in all three economies want to spend an equal
amount on all three goods.

The value of production of each good in the three economies
is given below.

B C
Clothes 10 0 5
Cars 5 10 0
Computers 0 ) 10

a. What is GDP in each economy? If the total value of GDP
is consumed and no country borrows from abroad, how
much will consumers in each economy spend on each of
the goods?

b. If no country borrows from abroad, what will be the trade
balance in each country? What will be the pattern of
trade in this world (i.e., which good will each country
export and to whom)?

c. Given your answer to part (b), will country A have a zero
trade balance with country B? With country C? Will any
country have a zero trade balance with any other country?

d. The USA has a large trade deficit. It has a trade deficit
with each of its major trading partners, but the deficit is
much larger with some countries (e.g. China) than with
others. Suppose the USA eliminates its overall trade
deficit (with the world as a whole). Do you expect it to
have a zero trade balance with every one of its trading
partners? Does the especially large trade deficit with
China necessarily indicate that China does not allow US
goods to compete on an equal basis with Chinese goods?

4. Net exports and foreign demand

a. Suppose there is an increase in foreign output. Show the
effect on the domestic economy (i.e. replicate Figure 6.4).
What is the effect on domestic output? On domestic net
exports?

b. If the interest rate remains constant, what will happen to
domestic investment? If taxes are fixed, what will happen
to the domestic budget deficit?

c. Using equation (6.5), what must happen to private
saving? Explain.

d. Foreign output does not appear in equation (6.5), yet it
evidently affects net exports. Explain how this is possible.
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5. Eliminating a trade deficit

a. Consider an economy with a trade deficit (NX < 0) and
with output equal to its natural level. Suppose that, even
though output may deviate from its natural level in the
short run, it returns to its natural level in the medium
run. Assume that the natural level is unaffected by the
real exchange rate. What must happen to the real
exchange rate over the medium run to eliminate the
trade deficit (i.e., to increase NX to 0)?

b. Now write down the national income identity. Assume
again that output returns to its natural level in the
medium run. If NX increases to 0, what must happen to
domestic demand (C + I + G) in the medium run? What
government policies are available to reduce domestic
demand in the medium run? Identify which components
of domestic demand each of these policies affect.

EXPLORE FURTHER

6. Retrieve the nominal exchange rates between Japan and the
USA from the Internet. A useful and free Canadian site that
allows you to construct graphs online is the Pacific Exchange
Rate Service (fx.sauder.ubc.ca), provided by Werner Antweiler
at the Sauder School of Business, University of British
Columbia.

a. Plot the yen versus the dollar since 1979. During which
times period(s) did the yen appreciate? During which
period(s) did the yen depreciate?

b. Given the current Japanese slump (although there are
some encouraging signs at the time of writing), one way
of increasing demand would be to make Japanese goods
more attractive. Does this require an appreciation or a
depreciation of the yen?

c. What has happened to the yen during the past few years?
Has it appreciated or depreciated? Is this good or bad for
Japan?

7. Saving and investment throughout the world

Retrieve the most recent World Economic Outlook (WEQO)
from the website of the International Monetary Fund
(www.imf.org). In the Statistical Appendix, find the table
titled ‘Summary of Sources and Uses of World Saving’, which
lists saving and investment (as a percentage of GDP) around
the world. Use the data for the most recent year available to
answer parts (a) and (b).

a. Does world saving equal investment? (You may ignore
small statistical discrepancies.) Offer some intuition for
your answer.

b. How does US saving compare to US investment? How is
the USA able to finance its investment? (We explain this
explicitly in the next chapter, but your intuition should help
you figure it out now.)

We invite you to visit the Blanchard page on the Prentice Hall website, at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.

FURTHER READING

e If you want to learn more about international trade and
international economics, read the very good textbook by
Paul Krugman and Maurice Obstfeld, International
Economics, Theory and Policy, 7th ed., Pearson Addison-
Wesley, New York, 2007.

e If you want to know current exchange rates between nearly
any pair of currencies in the world, look at the currency con-
verter at www.oanda.com.

® A good discussion of the relation among trade deficits, bud-
get deficits, private saving and investment is given in Barry
Bosworth, Saving and Investment in a Global Economy,
Brookings Institution, Washington, DC, 1993.

® A good discussion of the US trade deficit and its implications
for the future is given in William Cline, The United States
as a Debtor Nation, Peterson Institute, Washington, DC,
2005.



THE MEDIUM RUN

In the medium run, the economy returns to a level of output associated with the
natural rate of unemployment.

Chapter 7 The labour market

Chapter 7 looks at equilibrium in the labour market. It derives the natural rate of unemployment — the
unemployment rate to which the economy tends to return in the medium run. Associated with the
natural rate of unemployment is a natural level of output.

Chapter 8 Putting all markets together: the AS-AD model

Chapter 8 looks at equilibrium in all three markets — goods, financial and labour — together. It shows
that, while output typically deviates from the natural level of output in the short run, it returns to the
natural level in the medium run. The model developed in Chapter 8 is called the AS-AD model and,
together with the IS-LM model, it is one of the workhorses of macroeconomics.

Chapter 9 The natural rate of unemployment and the Phillips curve

Chapter 9 looks more closely at the relation between inflation and unemployment, a relation known as
the Phillips curve. It shows that low unemployment leads to an increase in inflation; high unemployment
leads to a decrease in inflation.

Chapter 10 Inflation, activity and the nominal money growth

Chapter 10 looks at the determination of output, unemployment and inflation and the effects of money
growth. In the short run, decreases in money growth can trigger a recession. In the medium run, how-
ever, they are neutral; they have no effect on unemployment or output but are reflected one-for-one
in changes in the rate of inflation.



Chapter 7

THE LABOUR MARKET

Think about what happens when firms respond to an increase in demand by increasing pro-
duction. Higher production leads to higher employment. Higher employment leads to lower
unemployment. Lower unemployment leads to higher wages. Higher wages increase production
costs, leading firms to increase prices. Higher prices lead workers to ask for higher wages.
Higher wages lead to further increases in prices, and so on.

So far, we have simply ignored this sequence of events: by assuming a constant price level, we
have in effect assumed that firms were able and willing to supply any amount of output at a
given price level. So long as our focus was on the short run, this assumption was acceptable.
But as our attention turns to the medium run, we must now abandon this assumption, explore
how prices and wages adjust over time, and explore how this, in turn, affects output. This will
be our task in this and the next three chapters.

At the centre of the sequence of events described here is the labour market, the market in which
wages are determined. This chapter focuses on the labour market. It has five sections:

® Section 7.1 provides an overview of the labour market in Europe.
® Sections 7.2 and 7.3 look at wage and price determination.

@ Section 7.4 looks at equilibrium in the labour market. It characterises the natural rate of
unemployment, the rate of unemployment to which the economy tends to return in the
medium run.

@ Section 7.5 gives a map of where we will be going next.
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7.1 A TOUR OF THE LABOUR MARKET

The total EU27 population in 2008 was 490 million (Figure 7.1). Excluding those who were
either under working age (under 15), or above the retirement age (65), the number of peo-
ple potentially available for employment, the population in working age, was 330 million.

The labour force — the sum of those either working or looking for work — was only
238 million. The other 92 million people were out of the labour force, neither working in
the marketplace nor looking for work. The participation rate, defined as the ratio of the
labour force to the population in working age, was therefore 238/330, or 72%. Conversely,
the non-participation rate, defined as the number of people out of the labour force divided
by the population in working age, was 92/330, or 28%. In Europe, as in most of the other
OECD countries, the participation rate has steadily increased over time, reflecting mostly
the increasing participation rate of women: in Western Europe, like in the USA, in 1950, one
woman out of three was in the labour force; now the number is close to two out of three and
not far from the participation rate of men (three out of four). However, this is not true in all
European countries. Figure 7.2 shows the participation rates of men and women in Europe
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<< Work in the home, such as cooking or
raising children, is not classified as
work in the official statistics. This is a
reflection of the difficulty of measuring
these activities — not a value judge-
ment about what constitutes work and
what doesn’t.

Figure 7.1

Population, labour force,
employment and
unemployment in the
EU27 (in millions), 2008

Source: Eurostat.

Figure 7.2

The participation rate
of men and women in
Europe, 2008

Source: Eurostat.
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Figure 7.3

The participation rate of
men and women between
55 and 64 years in Europe,
2008

Source: Eurostat.
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in 2008 (where countries are ranked from left to right in terms of the participation rate of
women): in Northern European countries, the participation rates of men and women are
pretty high and close to each other, whereas in Southern Europe, Central and Eastern
Europe, and also in Ireland, the participation rate of women is much lower, down to just
around 50%.

Moreover, if we look at older workers, workers aged between 55 and 64, the differences
among the participation rates of men and women are even more striking: the average for
the EU27 is 39% for women and 58% for men. As shown in Figure 7.3, the ranking is pretty
much the same as the one shown in Figure 7.2, but participation rates for both genders are
much lower and the gap between men and women is even more pronounced. This in part
reflects the differences in the retirement ages across European countries, many of which are
still below 65 years, as in France, and the differences in the retirement ages between men
and women, the latter often allowed to retire earlier (usually at 60 years) than men, as in
Austria, Greece, Italy, Poland and the UK.

Of those in the labour force, 222 million were employed, and 16 million were unem-
ployed - looking for work. The unemployment rate, defined as the ratio of the unemployed
to the labour force, was therefore 16/238 = 6.7%.

Unemployment in Europe has not always been so high. Between the end of the Second
World War and the end of the 1970s, European unemployment was very low, around 2%.
It started to rise during the 1970s; it hit 8% in the 1980s and reached a peak of 10% in the
1990s. Today it is still rather high (6.7% in 2008), but the average unemployment rate actu-
ally hides a lot of differences among European countries. Figure 7.4 shows unemployment
rates in European countries together with the EU27 as a whole and the USA and Japan in
2008. In many of them unemployment is quite low: Austria, Denmark, the Netherlands and
Norway have unemployment rates lower than the USA (5.8%). The high average unem-
ployment rate in Europe reflects high unemployment rates in the four largest European
economies: France, Germany, Italy and Spain. Among the latter there are yet big differ-
ences: the unemployment rate in Germany has increased from the very low pre-unification
rates and now hides huge regional differences between East and West Germany; in Spain,
the unemployment rate went well above 20% in the early 1990s, then it decreased, and then
it increased again in the last few year following the financial crisis which began in 2007.
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The average unemployment rate also hides large differences among different groups of
workers within the same country. The most notable one is the higher incidence of unem-
ployment among young workers. Figure 7.5 shows the total unemployment rate (i.e. the
unemployment rate computed for the total labour force) and the youth unemployment
rate (i.e. the unemployment rate among worker younger than 25 years). The figure shows
a dramatic incidence of unemployment among young workers compared to the average
incidence of unemployment, and this is true in all European countries, especially in coun-
tries with higher-than-average unemployment rates (such as Greece, Italy and Spain), but
also where the total unemployment rate is very low (such as the Netherlands and Norway).

Flows of workers between employment, unemployment
and non-participation

To get a sense of what a given unemployment rate implies for individual workers, consider
the following analogy. Take an airport full of passengers. It may be crowded because many
planes are coming and going, and many passengers are quickly moving in and out of the air-
port. Or it may be crowded because bad weather is delaying flights and passengers are
stuck, waiting for the weather to improve. The number of passengers in the airport will be
high in both cases, but their plights are quite different. Passengers in the second scenario
are likely to be much less happy.

Figure 7.4

The average
unemployment rate in
European countries,
2008(a)

The average unemployment rate in
Europe hides big differences among
countries.

Source: Eurostat.

Figure 7.5

The average
unemployment rate in
European countries, 2008(b)
The incidence of unemployment is
usually higher among young workers
(< 25 years).

Source: Eurostat.
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Figure 7.6

Average flows between
employment,
unemployment and
non-participation in a
hypothetical country

Sclerosis, a medical term, means »
hardening of tissue. By analogy, it is
used in economics to describe markets
that function poorly and have few
transactions.

Working in the opposite direction: »
Some of the unemployed may be
unwilling to accept any job offered to
them and should probably not be
counted as unemployed because they
are not really looking for a job.
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In the same way, a given unemployment rate may reflect two very different realities. It
may reflect an active labour market, with many separations and many hires, and so with
many workers entering and exiting unemployment; or it may reflect a sclerotic labour mar-
ket, with few separations, few hires and a stagnant unemployment pool.

Finding out which reality hides behind the aggregate unemployment rate requires data
on the movements of workers. These data are available in Europe from a quarterly survey
called the Labour Force Survey (LFS). If you want to know more about how the LFS is
conducted, see the Focus box ‘The European Union Labour Force Survey’ later in this chapter.
Here, to see how these data can be used to study the labour market, let us imagine — to keep
things simple — a hypothetical country whose flows are reported in Figure 7.6.

Imagine that, out of an employment pool of 100 million, in a given month 2 million workers
move directly from one job to another (shown by the circular arrow at the top of the figure).
Another 1.5 million move from employment to unemployment (shown by the arrow from
employment to unemployment). And 2.5 million move from employment out of the labour
force (shown by the arrow from employment to out of the labour force). This means that,
on average, there are 6 (2 + 1.5 + 2.5) million separations each month in this country.

One third (2 out of 6 million) of all separations are leavers — workers leaving their jobs
for a better alternative. The remaining two-thirds are layoffs. Layoffs may come from
changes in employment levels across firms. At any given time, some firms are suffering
decreases in demand and decreasing their employment; other firms are enjoying increases
in demand and increasing employment. If aggregate employment numbers are stable, this
does not mean nothing happens in the labour market, a high number of layoffs suggests a
reality of continual job destruction and job creation across firms.

In our hypothetical country, the flows in and out of the labour force are large: each
month, 4 million workers drop out of the labour force (2.5 plus 1.5), and the same number
join the labour force (2 plus 2).

This fact has another important implication. The sharp focus on the unemployment rate
by economists, policy makers and the news media is partly misdirected. Some of the people
classified as ‘out of the labour force’ are very much like the unemployed. They are in effect
discouraged workers. And while they are not actively looking for a job, they will take one
if they find one. This is why economists sometimes focus on the non-employment rate, the
ratio of population minus employment to population, rather than the unemployment rate.
We will follow tradition in this book and focus on the unemployment rate, but you should
keep in mind that the unemployment rate is not the best estimate of the number of people
available for work.

Going back to our hypothetical country, the average flow out of unemployment each
month is 2.8 million: 2 million people get a job and 0.8 million stop searching for one and
drop out of the labour force. Put another way, the proportion of unemployed leaving unem-
ployment equals 2.8/6 or about 47% each month.

The proportion of unemployed leaving unemployment each month is a very useful piece
of information, as it allows computing the average duration of unemployment, which is
the average length of time people spend unemployed. To see why, consider an example.
Suppose the number of unemployed is constant and equal to 100, and each unemployed
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person remains unemployed for two months. So, at any given time, there are 50 people who
have been unemployed for one month and 50 who have been unemployed for two months.
Each month, the 50 unemployed who have been unemployed for two months leave unem-
ployment. In this example, the proportion of unemployed leaving unemployment each month
is 50/100, or 50%. The duration of unemployment is two months — the inverse of 1/50%.
The average duration of unemployment equals the inverse of the proportion of unemployed
leaving unemployment each month. Now, suppose that each unemployed person remains
unemployed for five months. In this case, at any given time, there are 20 people who have
been unemployed for one month, 20 who have been unemployed for two months, 20 who
have been unemployed for three months, 20 who have been unemployed for four months
and 20 who have been unemployed for five months. Each month, the 20 unemployed who
have been unemployed for five months leave unemployment. In this case, the proportion
of unemployed leaving unemployment each month is 20/100, or 20%. The duration of
unemployment is five months — the inverse of 1/20%. In our hypothetical country, where
the proportion of the unemployed leaving unemployment each month is 47%, the average
duration of unemployment is 2.1 month — the inverse of 1/47%.

The longer it takes for unemployed people to find a job, the higher is the average dur-
ation of unemployment. Countries with a high percentage of long-term unemployment
(usually defined as unemployment for more than 12 months) have high average duration,
and vice versa.

The average duration of unemployment has an important implication. In a country where
the average duration is high, unemployment can be described as a stagnant pool of workers
waiting indefinitely for jobs. In a country where the average duration is low, as in our example,
for most (but obviously not all) of the unemployed, being unemployed is more a quick tran-
sition than a long wait between jobs. Among rich countries, the USA has one of the lowest
average duration of unemployment of all (and one of the lowest percentage of long-term
unemployment on total unemployment, 9.9% in 2007). The average duration of unemploy-
ment is much longer in Western Europe (where the incidence of long-term unemployment
is much higher than in the USA, ranging from 12.9% in Sweden to 27.3% in the UK, to 40.3%
in France, up to a dramatic 70.8% in the Slovak Republic). Figure 7.7 shows the average
duration of unemployment in some European countries, compared to the USA, since 2000.

The most striking feature of Figure 7.7 is the large difference between Europe and the
USA: the average duration of unemployment is now slightly more than one year in Europe
compared to around four months in the USA. Unemployment is still a very different phe-
nomenon in Europe, on average, than in the USA: being unemployed in Europe is often not
a transitory condition as it is, on average, in the USA.

The second feature of Figure 7.7 is the divergent trends between Western and Northern
Europe, where the average duration has decreased since 2000, and Central and Eastern
Europe, where it has increased since then.
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FOCUS

The European Union Labour Force Survey

The European Union Labour Force Survey (EU LFS) is a
quarterly sample survey covering the population in pri-
vate households in the EU, EFTA (except Liechtenstein)
and Candidate Countries. It provides annual and quar-
terly information on labour participation of people
aged 15 and over as well as persons outside the labour
force. The EU LFS sample size amounts approximately
to 1.5 million individuals each quarter. The quarterly
sampling rates vary between 0.2% and 3.3% in each
country. Eurostat started the collection of these microdata
in 1983. The data range is from 1983 to 2005 depending
on the country.

In providing data on employment, unemployment
and inactivity, the EU LFS is an important source of
information about the situation and trends in the labour
market in the EU. Various breakdowns are available — by

age, sex, educational attainment, temporary employ-
ment, full-time/part-time distinction and many other
dimensions.

The quarterly EU LFS also forms the basis for Euro-
stat’s calculation of monthly unemployment figures,
complemented by either monthly LFS estimates for the
unemployment rates or additional sources such as unem-
ployment registers. The resulting monthly harmonised
unemployment rate — one of Eurostat’s key short-term
indicators — is published in a news release and in the
online database.

Note: For more on the LFS, you can go to the LFS home page:
(http://circa.europa.eu/irc/dsis/employment/info/data/
eu_lfs/index.htm).

7.2 WAGE DETERMINATION

Having looked at unemployment, let’s turn to wage determination and to the relation
between wages and unemployment.

Wages are set in many ways. Sometimes they are set through collective bargaining —
that is, bargaining between firms and unions. Negotiations may take place at the firm level,
at the industry level or at the national level. Sometimes contract agreements apply only to
firms that have signed the agreement. Sometimes they are automatically extended to all
firms and all workers in the sector or the economy.

In most of the countries in Europe, collective bargaining is the predominant mean by
which wages are agreed. The percentage of workers covered by collective bargaining is as
high as 98% in Austria, 95% in Finland and higher than 90% in Belgium, Germany and
France. In the rest of Europe, it is slightly lower, generally between 60 and 80%, but still
much higher than in the USA or in Japan, where the percentage of workers covered by col-
lective bargaining is around 20%. In Europe, however, the UK stands out as an exception,
as collective bargaining plays a limited role, especially outside the manufacturing sector.
Today, just around one third of UK workers have their wages set by collective bargaining
agreements. For the rest, wages are either set by employers or by bargaining between the
employer and individual employees. The higher the skills needed to do the job, the more
likely there is to be bargaining. Wages offered for entry-level jobs at McDonald’s are on a
take-it-or-leave-it basis. New college graduates, on the other hand, can typically negotiate
a few aspects of their compensation. CEOs and football stars can negotiate a lot more.

Given these differences across workers and across countries, can we hope to formulate
anything like a general theory of wage determination? Yes. Although institutional differ-
ences influence wage determination, there are common forces at work in all countries. Two
sets of facts stand out:
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@ Workers are typically paid a wage that exceeds their reservation wage, the wage that
would make them indifferent between working or being unemployed. In other words, most
workers are paid a high enough wage that they prefer being employed to being unemployed.

® Wages typically depend on labour market conditions. The lower the unemployment rate,
the higher the wages. (We will state this more precisely in the next section.)

To think about these facts, economists have focused on two broad lines of explanation.
The first is that even in the absence of collective bargaining, workers have some bargaining
power, which they can and do use to obtain wages above their reservation wages. The sec-
ond is that firms themselves may, for a number of reasons, want to pay wages higher than
the reservation wage. Let’s look at each explanation in turn.

Bargaining

How much bargaining power a worker has depends on two factors. The first is how costly
it would be for the firm to replace him or her, were he or she to leave the firm. The second
is how hard it would be for him or her to find another job, were he or she to leave the firm.
The more costly it is for the firm to replace the worker, and the easier it is for him or her to
find another job, the more bargaining power he or she will have. This has two implications:

e How much bargaining power a worker has depends first on the nature of the job.
Replacing a worker at McDonald’s is not very costly: the required skills can be taught
quickly, and typically a large number of willing applicants have already filled out job
application forms. In this situation, the worker is unlikely to have much bargaining
power. If he or she asks for a higher wage, the firm can lay him or her off and find a
replacement at minimum cost. In contrast, a highly skilled worker who knows in detail
how the firm operates may be very difficult and costly to replace. This gives him or her
more bargaining power. If he or she asks for a higher wage, the firm may decide that it is
best to give it to him or her.

e How much bargaining power a worker has also depends on labour market conditions.
When the unemployment rate is low, it is more difficult for firms to find acceptable
replacement workers. At the same time, it is easier for workers to find other jobs. Under
these conditions, workers are in a stronger bargaining position and may be able to obtain
a higher wage. Conversely, when the unemployment rate is high, finding good replace-
ment workers is easier for firms, while finding another job is harder for workers. Being in
a weak bargaining position, workers may have no choice but to accept a lower wage.

Efficiency wages

Regardless of workers’ bargaining power, firms may want to pay more than the reservation
wage. They may want their workers to be productive, and a higher wage can help them
achieve that goal. If, for example, it takes a while for workers to learn how to do a job correctly,
firms will want their workers to stay for some time. But if workers are paid only their reserva-
tion wage, they will be indifferent between staying or leaving. In this case, many of them will
quit, and the turnover rate will be high. Paying a wage above the reservation wage makes it
financially attractive for workers to stay. It decreases turnover and increases productivity.

Behind this example lies a more general proposition: most firms want their workers to
feel good about their jobs. Feeling good promotes good work, which leads to higher pro-
ductivity. Paying a high wage is one instrument a firm can use to achieve these goals. (See
the Focus box ‘Henry Ford and Efficiency Wages’.) Economists call the theories that link the
productivity or the efficiency of workers to the wage they are paid efficiency wage theories.

Like theories based on bargaining, efficiency wage theories suggest that wages depend
on both the nature of a job and on labour market conditions:

@ Firms — such as high-tech firms — that see employee morale and commitment as essential
to the quality of their work will pay more than firms in sectors where workers’ activities
are more routine.

<C Before 11 September 2001, the
approach to airport security was to hire
workers at low wages and accept the
resulting high turnover. Now that air-
port security has become a much
higher priority, the approach is to make
the jobs more attractive and better pay-
ing so as to get more motivated and
more competent workers, and reduce
turnover.
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FOCUS

Henry Ford and efficiency wages

In 1914, Henry Ford — the builder of the most popular car
in the world at the time, the Model T — made a stunning
announcement. His company would pay every qualified
employee a minimum of $5 per day for an eight-hour day.
This was a very large salary increase for most employees,
who had been earning an average of $2.30 for a nine-hour
day. From the point of view of the Ford company, this
increase in pay was far from negligible — it represented
about half of the company’s profits at the time.

What Ford’s motivations were is not entirely clear. Ford
himself gave too many reasons for us to know which ones
he actually believed. The reason was not that the com-
pany had a hard time finding workers at the previous
wage. But the company clearly had a hard time retaining
workers. There was a very high turnover rate, and there
was much dissatisfaction among workers.

Whatever the reasons behind Ford’s decision, the results
of the wage increase were astounding, as Table 7.1 shows.

The annual turnover rate (the ratio of separations to
employment) plunged from a high of 370% in 1913 to a

Table 7.1 Annual turnover and layoff rates (%) at Ford,
1913-1915

1913 1914 1915
Turnover rate 370 54 16
Layoff rate 62 7 0.1

low of 16% in 1915. (An annual turnover rate of 370%
means that, on average, 31% of the company’s workers
left each month, so that over the course of a year, the ratio
of separations to employment was 31% x 12 =370%.) The
layoff rate collapsed from 62% to nearly 0%. The average
rate of absenteeism (not shown in the table), which ran at
close to 10% in 1913, was down to 2.5% one year later.
There is little question that higher wages were the main
source of these changes.

Did productivity at the Ford plant increase enough to
offset the cost of increased wages? The answer to this
question is less clear. Productivity was much higher in
1914 than in 1913. Estimates of the productivity increases
range from 30% to 50%. Despite higher wages, profits
were also higher in 1914 than in 1913. But how much of
this increase in profits was due to changes in workers’
behaviour and how much was due to the increasing suc-
cess of Model T cars is harder to establish.

While the effects support efficiency wage theories, it
may be that the increase in wages to $5 per day was exces-
sive, at least from the point of view of profit maximisation.
But Henry Ford probably had other objectives as well,
from keeping the unions out — which he did - to generat-
ing publicity for himself and the company — which he also
surely did.

Source: Dan Raff and Lawrence Summers, ‘Did Henry Ford Pay Efficiency
Wages?’ Journal of Labour Economics, 1987, 5(4), 557-586.

@ Labour market conditions will affect the wage. A low unemployment rate makes it more
attractive for employed workers to leave: when unemployment is low, it is easy to find
another job. This means that when unemployment decreases, a firm that wants to avoid
an increase in leavers will have to increase wages to induce workers to stay with the firm.
When this happens, lower unemployment will again lead to higher wages. Conversely,
higher unemployment will lead to lower wages.

Wages, prices and unemployment
We capture our discussion of wage determination by using the following equation:

W =P°F(u, 2)
(=)

The aggregate nominal wage, W, depends on three factors:

[7.1]

® The expected price level, P°.

@ The unemployment rate, u.

e A catchall variable, g, that stands for all other variables that may affect the outcome of
wage setting.

Let’s look at each factor.
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The expected price level

First, ignore the difference between the expected and the actual price levels and ask: why
does the price level affect nominal wages? Because both workers and firms care about real
wages, not nominal wages:

® Workers do not care about how much money they receive but about how many goods
they can buy with that money. In other words, they do not care about the nominal wages
they receive but about the nominal wages, W, they receive relative to the price of the
goods they buy, P. They care about W/P.

o In the same way, firms do not care about the nominal wages they pay but about the nom-
inal wages, W, they pay relative to the price of the goods they sell, P. So they also care
about W/P.

Think of it another way: if workers expect the price level — the price of the goods they buy
—to double, they will ask for a doubling of their nominal wage. If firms expect the price level
— the price of the goods they sell — to double, they will be willing to double the nominal
wage. So, if both workers and firms expect the price level to double, they will agree to
double the nominal wage, keeping the real wage constant. This is captured in equation (7.1):
a doubling in the expected price level leads to a doubling of the nominal wage chosen when
wages are set.

Return now to the distinction we set aside earlier: why do wages depend on the expected
price level, P¢, rather than the actual price level, P? Because wages are set in nominal (say,
euro) terms, and when they are set, the relevant price level is not yet known. For example,
in many union contracts in Europe, nominal wages are set in advance for a few years.
Unions and firms have to decide what nominal wages will be over the following years based
on what they expect the price level to be over those years. Even when wages are set by firms
or by bargaining between the firm and each worker, nominal wages are typically set for a
year. If the price level goes up unexpectedly during the year, nominal wages are typically
not readjusted. (How workers and firms form expectations of the price level will occupy us
for much of the next three chapters; we will leave this issue aside for the moment.)

The unemployment rate
Also affecting the aggregate wage in equation (7.1) is the unemployment rate, u. The minus
sign under u indicates that an increase in the unemployment rate decreases wages.

The fact that wages depend on the unemployment rate was one of the main conclusions
of our earlier discussion. If we think of wages as being determined by bargaining, then
higher unemployment weakens workers’ bargaining power, forcing them to accept lower
wages. If we think of wages as being determined by efficiency wage considerations, then
higher unemployment allows firms to pay lower wages and still keep workers willing to
work.

The other factors

The third variable in equation (7.1), 2, is a catchall variable that stands for all the factors
that affect wages, given the expected price level and the unemployment rate. By conven-
tion, we will define z so that an increase in z implies an increase in the wage (hence the posi-
tive sign under z in the equation). Our earlier discussion suggests a long list of potential
factors here.

Take, for example, unemployment insurance — the payment of unemployment benefits
to workers who lose their jobs. There are very good reasons why society should provide
some insurance to workers who lose their jobs and have a hard time finding new ones. But
there is little question that, by making the prospects of unemployment less distressing, more
generous unemployment benefits do increase wages at a given unemployment rate. To take
an extreme example, suppose unemployment insurance did not exist. Some workers would
have little to live on and would be willing to accept very low wages to avoid remaining
unemployed. But unemployment insurance does exist, and it allows unemployed workers
to hold out for higher wages. In this case, we can think of z as representing the level of

<< An increase in the expected price level
leads to an increase in the nominal
wage, in the same proportion.

< An increase in unemployment leads to
a decrease in the nominal wage.

<< By definition of z, an increase in zleads
to an increase in the nominal wage.



146 THE CORE THE MEDIUM RUN

Table 7.2 Net replacement rates in Europe, 2002

Initial phase of unemployment Long-term unemployment
One earner One earner

Single married couple Single married couple

person with 2 children person with 2 children
Austria 65 78 51 78
Belgium 66 61 55 61
Czech Republic 50 54 31 71
Denmark 59 76 50 78
Finland 64 82 51 85
France 71 76 41 70
Germany 61 78 61 68
Greece 46 50 0 3
Hungary 44 54 24 30
Ireland 29 55 51 73
Italy 52 60 0 0
Netherlands 71 78 58 72
Norway 66 78 42 64
Poland 44 51 30 73
Slovak Republic 62 72 42 91
Spain 70 75 27 41
Sweden 81 83 51 78
UK 45 46 45 73
USA 56 53] 7 41

Source: CESifo DICE database, based on data from EU Commission and MISSOC 2009.

unemployment benefits: at a given unemployment rate, higher unemployment benefits
increase the wage.

In Europe, unemployment benefits — which are computed as the fraction of the last wage
which the social security system provides to a person if he or she no longer works (and are called
‘net replacement rates’) — vary across countries and, within each country, vary basically
according to the type of household (single person or couple with children) and the sector of
industry. Table 7.2 shows the net replacement rates for an average production worker in the
initial phase of unemployment and at the end of the fifth year of benefit receipt (the data
refer to the year 2002). In practically all countries, the net replacement rate at the begin-
ning of a spell of unemployment is usually higher for a couple with two children than for
someone who is single. For instance in Finland, where the initial replacement rate is 82%,
the unemployed have little incentive to seek regular work. The net replacement rates for long-
term unemployed are lowest in Italy, Greece and the USA and highest in the Scandinavian
countries (except Norway), the Slovak Republic, the Netherlands, Austria and Germany.

Another aspect of unemployment insurance that is likely to affect wages is the duration
of unemployment insurance, that is the number of months it is provided for by the social
security system. At a given unemployment rate, a longer duration of unemployment benefits
increases the wage. In Europe, the duration of unemployment insurance varies a lot across
countries, much more than the level of the benefits provided. Figure 7.8 shows the duration
of unemployment insurance in European countries in 2008. In most of the countries, un-
employment benefits are granted for less than one year, with the noteworthy exceptions
of Belgium, where the benefits are unlimited, and of Denmark and the Netherlands where
the benefits are paid for four to five years. In the other European countries, there are a few
cases of extended provision of unemployment benefits to long-term unemployed people
depending on age, employment record or insurance payment.

Another factor that affects wages, given the expected price level and the unemployment
rate, is the level of employment protection. The higher State protection for workers is, the
more expensive it is for firms to lay off workers. Higher employment protection is likely to
lead to higher wages. This is because high employment protection is likely to increase the
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Figure 7.8

Duration of unemployment insurance in Europe, 2008 (in months)
Source: CESifo DICE database, based on data from EU Commission and MISSOC 2009.

bargaining power of workers covered by this protection (laying them off and hiring other
workers is now more costly for firms), increasing the wage for a given unemployment rate.

In Europe, the level of State protection for workers is on average higher than in the USA.
However, there are also wide variations within Europe itself: most notably, the UK has
significantly reduced the level employment protection since the 1980s and is now rather dif-
ferent from the so-called European social model which prevails in continental Europe.
Figure 7.9 shows the level of employment protection in Europe, compared to other OECD
countries. The indicator of employment protection ranges between 0 and 2 and it increases
with strictness of employment protection (that is, the higher the indicator, the higher
employment protection). In Europe, the UK ranks very low, followed by Ireland and the
Scandinavian countries, while countries in Southern Europe — France, Spain, Italy and
Portugal — have the highest level of employment protection of all.

A further factor that is likely to affect wages, given the expected price level and unemploy-
ment, is the presence of a minimum wage set by the law. The presence of a minimum wage
can cause wage rigidity, as it prevents wages from falling below the legal minimum to
restore equilibrium in the labour market. Although most workers earn well above the min-
imum wage, for some groups of workers, especially for the unskilled, the presence of a min-
imum wage is likely to reduce firms’ demand for unskilled labour. This is the reason why
many economists argue that the presence of a minimum wage is largely responsible for
higher than average youth unemployment. In fact, an increase in the minimum wage may
increase not only the minimum wage itself but also wages just above the minimum wage,
leading to an increase in the average wage, W, at a given unemployment rate.

Europe, including the UK since April 1999, as well as the USA, has had a mandatory
minimum wage. Figure 7.10 shows the gross minimum wage in euro per month in
each European country in 2009. The striking feature of Figure 7.10 is the very low level of



148 THE CORE THE MEDIUM RUN

Figure 7.9

Employment protection
across European countries,
1995

Source: CESifo DICE database, based on data
from EU Commission and MISSOC 2009.

Figure 7.10

Gross minimum wages,?
euro per month, 2009

Source: CESifo DICE database, based on data
from EU Commission and MISSOC 2009.
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Note: (a) Full-time adult employees, aged 23+. The amounts for countries outside the euro zone have been converted
using the average exchange rate for 01/2009 (see Eurostat, http://epp.eurostat.ec.europa.eu/).

minimum wages in Eastern and Central European countries, where the statutory gross
minimum wage per month is around €200. The size of the minimum wage in absolute terms
varies a lot across countries, ranging from very low levels such as in Portugal and Spain
(where the minimum wage is significantly lower than in the USA), to high levels such as in
the Netherlands or in Ireland. (In the USA, the Federal minimum wage is $7.25 per hour.
Individual states can and often do apply different minimum wages.)
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It has been widely debated whether the European social model should be considered one
of the sources of the higher unemployment rates in continental Europe compared to the UK
or the USA. According to some labour economists, there is no doubt that high levels of
unemployment insurance, employment protection and high minimum wages are partly
responsible for the high unemployment rates in many European countries. Yet, it has also
been argued that high employment protection need not necessarily be associated with
high unemployment. Indeed, if it is true, on average, that countries with higher employ-
ment protection have higher unemployment rates, it is also true that some countries with
low unemployment rates do have high level of State protection of workers. The most notable
case in Europe is Denmark. The Danish system, since the early 1980s, combines high levels
of social welfare and unemployment protection with an effective system of job search
assistance: the result is a low unemployment rate, one of the lowest in Europe.

7.3 PRICE DETERMINATION

Having looked at wage determination, let’s now turn to price determination.

The prices set by firms depend on the costs they face. These costs depend, in turn, on the
nature of the production function - the relation between the inputs used in production and
the quantity of output produced and on the prices of these inputs.

For the moment, we will assume that firms produce goods using labour as the only
factor of production. We will write the production function as follows:

Y=AN

where Y is output, N is employment and A is labour productivity. This way of writing the
production function implies that labour productivity — output per worker — is constant and
equal to A.

It should be clear that this is very much simplified. In reality, firms use other factors of
production in addition to labour. They use capital — machines and factories. They use raw
materials — oil, for example. Moreover, there is technological progress, so that labour pro-
ductivity, A, is not constant but steadily increases over time. We shall introduce these
complications later. We will introduce raw materials in Chapter 8, when we discuss changes
in the price of oil. We will focus on the role of capital and technological progress when we
turn to the determination of output in the long run in Chapters 11-13. For the moment,
though, this simple relation between output and employment will make our lives easier and
still serve our purposes.

Given the assumption that labour productivity, A, is constant, we can make one further
simplification. We can choose the units of output so that one worker produces one unit of
output —in other words, so that A= 1. (This way, we do not have to carry the letter A around,
and this will simplify notation.) With this assumption, the production function becomes

Y=N [7.2]

The production function, Y =N, implies that the cost of producing one more unit of out-
put is the cost of employing one more worker, at wage W. Using the terminology introduced
in your microeconomics course: the marginal cost of production — the cost of producing one
more unit of output — is equal to W.

If there were perfect competition in the goods market, the price of a unit of output would
be equal to marginal cost: P would be equal to W. But many goods markets are not compet-
itive, and firms charge a price higher than their marginal cost. A simple way of capturing
this fact is to assume that firms set their prices according to

P=1Q+wwW [7.3]

where u is the mark-up of the price over the cost. If goods markets were perfectly com-
petitive, u would be equal to zero, and the price, P, would simply equal the cost, W. To the
extent that they are not competitive, and firms have market power (that is, they can set

< We can use a term from microeco-
nomics here: this assumption implies
constant returns to labour in produc-
tion. If firms double the number of
workers they employ, they double the
amount of output they produce.
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Figure 7.11

Relationship between
trends in product market
regulation and wages in
Europe (1998, 2003, 2008)

Source: OECD, Eurostat.

a price higher than the marginal cost, which would be the case in perfectly competitive
markets), i is positive, and the price, P, will exceed the cost, W, by a factor equal to (1 + t)].

We can think of the mark-up as depending on the degree of competition in the product
market. The higher the degree of competition, the lower the mark-up and, vice versa, the
lower the degree of competition, the higher the mark-up. To keep things simple, we can
assume that the degree of competition is higher the higher the number of competing prod-
ucts in a market. In fact, a high number of competing products in a market forces producers
to keep prices down in order not to lose market share. Moreover, the mark-up also depends
on the degree of regulation of the product market. To see this, imagine a highly regulated
product market with a lot of trade barriers: trade barriers will limit the number of foreign
products that can be sold in that market, and therefore will reduce the degree of market
competition. Therefore, the higher the degree of product market regulation, the lower the
degree of competition. We can express this by writing the mark-up as a positive function of
product market regulation (PMR):

u=f(PMR) (@))
+)

Equation (1) tells us that the mark-up ¢ depends positively on product market regulation,
thus it depends negatively on the level of competition in the market.

In the context of European integration, for example, decreases in PMR may reflect the
elimination of tariff barriers, or standardisation measures making it easier to sell domestic
products in other EU countries. Suppose the government increases competition in the product
market, for a given number of firms. Higher competition means that firms face a more elastic
demand for their products (as consumers can more easily switch to other suppliers if they
want to). Hence, to maintain their market share, they have to decrease their mark-up, lead-
ing in turn to both an increase in real wages and a decrease in unemployment. Therefore, a
lower product market regulation should be associated with higher real wages (as we shall
see in Section 7.4).

This is exactly what we observe in Europe, where the completion of the internal market
has increased both competition and real wages. Figure 7.11 shows the evolution of product
market regulation and real wages in Europe from 1998-2008. Since 1998, product market
regulation has decreased everywhere, even more so in countries which started from higher
levels, such as France, Italy and Spain. Today, the differences in the levels of product mar-
ket regulation across European countries are very small compared to the end of the 1990s.
Scandinavian countries show slightly lower levels — that is, higher internal competition.
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Over the same decade, increased competition has been associated with higher wages.
Wages increased all over Europe, more so in Scandinavian countries, Germany and the UK
and much less in Southern Europe.

An interesting question is to what extent a lower product market regulation leads to
higher wages. Does a similar decrease in product market regulation, as one can deem must
have happened in all the Europeans countries that joined the EU since the beginning (for-
merly called European Economic Community), lead to similar increase in wages across
Europe? Figure 7.11 shows the negative relation between product market regulation and
wages. The figure has two interesting features. First, countries that started out with higher
degree of product market regulation at the end of the 1990s, i.e. France, Italy and Spain,
registered the largest improvement, and are now comparable to the rest of Western Europe.

The second feature is the large difference among European countries in terms of the real
wage increase associated with a given decrease in product market regulation. A decrease in
regulation of the same size had very different impacts in different countries. In the UK, a
small decrease in the PMR was associated with a large increase in wages, while in the rest
of Europe the increase in wages was much less pronounced, as in Italy and Spain, where
PMR decreased much more than in the rest of Europe, but real wages increased much less
than elsewhere.

7.4 THE NATURAL RATE OF UNEMPLOYMENT

Let’s now look at the implications of wage and price determination for unemployment.

For the rest of this chapter, let’s do so under the assumption that nominal wages depend
on the actual price level, P, rather than on the expected price level, P¢. (Why we make this
assumption will become clear soon.) Under this additional assumption, wage setting and
price setting determine the equilibrium rate of unemployment. Let’s see how.

The wage-setting relation

Given the assumption that nominal wages depend on the actual price level, P, rather than on
the expected price level, P¢, equation (7.1), which characterises wage determination, becomes

W =PF(u, 2)

We can divide both sides by the price level:

% =F(u, 2)
-+ [7.4]

Wage determination implies a negative relation between the real wage, W/P, and the
unemployment rate, u: the higher the unemployment rate, the lower the real wage chosen by
wage setters. The intuition is straightforward: the higher the unemployment rate, the
weaker the position of workers in bargaining and the lower the real wage will be.

This relation between the real wage and the rate of unemployment — let’s call it the
wage-setting relation — is drawn in Figure 7.12. The real wage is measured on the vertical
axis. The unemployment rate is measured on the horizontal axis. The wage-setting relation
is drawn as the downward-sloping curve WS (for wage setting): the higher the unemploy-
ment rate, the lower the real wage.

The price-setting relation
Let’s now look at the implications of price determination. If we divide both sides of the

price-determination equation (7.3), by the nominal wage, we get

p
—=1 .5
= 1TH [7.5]

< The rest of the chapter is based on the
assumption that P¢= P.

<« Wage setters are unions and firms if
wages are set by collective bargaining,
individual workers and firms if wages
are set on a case-by-case basis, and
firms if wages are set on a take-it-or-
leave-it basis.
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The ratio of the price level to the wage implied by the price-setting behaviour of firms equals
1 plus the mark-up. Now invert both sides of this equation to get the implied real wage:

w 1

P 1+pu

[7.6]

Note what this equation says: price-setting decisions determine the real wage paid by firms.
An increase in the mark-up leads firms to increase their prices, given the wage they have to
pay; equivalently, it leads to a decrease in the real wage.

The step from equation (7.5) to equation (7.6) is algebraically straightforward. But how
price setting actually determines the real wage paid by firms may not be intuitively obvious.
Think of it this way: suppose the firm you work for increases its mark-up and therefore
increases the price of its product. Your real wage does not change very much: you are still
paid the same nominal wage, and the product produced by the firm you work for is at most
a small part of your consumption basket.

Now suppose that not only the firm you work for but all the firms in the economy increase
their mark-up. All prices go up. If you are paid the same nominal wage, your real wage goes
down. So, the higher the mark-up set by firms, the lower your (and everyone else’s) real
wage will be.

The price-setting relation in equation (7.6) is drawn as the horizontal line PS (for price
setting) in Figure 7.12. The real wage implied by price setting is 1/(1 + w); it does not
depend on the unemployment rate.

Equilibrium real wages and unemployment

Equilibrium in the labour market requires that the real wage chosen in wage setting be
equal to the real wage implied by price setting. (This way of stating equilibrium may sound
strange if you learned to think in terms of labour supply and labour demand in your microe-
conomics course. The relation between wage setting and price setting on the one hand and
labour supply and labour demand on the other is closer than it looks at first and is explored
further in the appendix at the end of this chapter.) In Figure 7.12, equilibrium is therefore
given by point A, and the equilibrium unemployment rate is given by u,,.

We can also characterise the equilibrium unemployment rate algebraically; eliminating
W/P between equations (7.4) and (7.6) gives
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The equilibrium unemployment rate, u,, is such that the real wage chosen in wage
setting — the left side of equation (7.8) —is equal to the real wage implied by price setting — the
right side of equation (7.7).

The equilibrium unemployment rate (u,) is called the natural rate of unemployment < Natural, in Webster’s dictionary, means
(which is why we have used the subscript n to denote it). The terminology has become  ‘in a state provided by nature, without
standard, so we will adopt it, but this is actually a bad choice of words. The word naturql ~ ™an-made changes’.
suggests a constant of nature, one that is unaffected by institutions and policy. As its deriva-
tion makes clear, however, the ‘natural’ rate of unemployment is anything but natural. The
positions of the wage-setting and price-setting curves, and thus the equilibrium unemploy-
ment rate, depend on both z and u. Consider two examples:

@ An increase in unemployment benefits — An increase in unemployment benefits can be <C An increase in unemployment benefits
represented by an increase in z: because an increase in benefits makes the prospect of  shifts the wage-setting curve up. The
unemployment less painful, it increases the wage set by wage setters at a given unem-  c0nomy moves along the price-setting

. . . . ;. . curve. Equilibrium unemployment
ployment rate. So it shifts the wage-setting relation up, from WS to WS”in Figure 7.13. increases.
The economy moves along the PS line, from A to A’ The natural rate of unemployment
increases from u, to uy.
In words: at a given unemployment rate, higher unemployment benefits lead to a
higher real wage. A higher unemployment rate is needed to bring the real wage back to
what firms are willing to pay.

@ A less stringent enforcement of existing competition law — To the extent that this allows <C An increase in the mark-up shifts the
firms to collude more easily and increase their market power, it leads to an increase  Price-setting line down. The economy
in their mark-up — an increase in y. The increase in g implies a decrease in the real ~ MoVes along the wage-setting curve.

. . . . . . . ,. Equilibrium unemployment increases.

wage paid by firms, and so it shifts the price-setting relation down, from PS to PS”in
Figure 7.14. The economy moves along WS. The equilibrium moves from A to A’, and the
natural rate of unemployment increases from u,, to u,.

In words: by letting firms increase their prices given the wage, less stringent enforce-
ment of competition law leads to a decrease in the real wage. Higher unemployment is
required to make workers accept this lower real wage, leading to an increase in the
natural rate of unemployment.
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Figure 7.14

Mark-ups and the natural
rate of unemployment
An increase in mark-ups decreases the

real wage and leads to an increase in
the natural rate of unemployment.

This name has been suggested by »

Edmund Phelps from Columbia Univer-
sity. Phelps was awarded the Nobel
Prize in 2006. For more on some of his
contributions, see Chapter 9.

1 A
% 1+u pPs
o
g
= 1 A’ ,
= 1+ pPs
i3
ws
I I
u, un

Unemployment rate, u

Factors such as the generosity of unemployment benefits or competition law can hardly
be thought of as the result of nature. Rather, they reflect various characteristics of the
structure of the economy. For that reason, a better name for the equilibrium rate of unem-
ployment would be the structural rate of unemployment, but so far the name has not
caught on.

From unemployment to employment

Associated with the natural rate of unemployment is a natural level of employment, the
level of employment that prevails when unemployment is equal to its natural rate.
Let’s review the relation between unemployment/employment and the labour force.
Let U denote unemployment, N denote employment and L the labour force. Then:
yU_L-N_, N
L L L
The first step follows from the definition of the unemployment rate, u. The second fol-
lows from the fact that, from the definition of the labour force, the level of unemployment,
U, equals the labour force, L, minus employment, N. The third step follows from simplifying
the fraction. Putting all three steps together: the unemployment rate, u, equals 1 minus the
ratio of employment, N, to the labour force, L.
Rearranging to get employment in terms of the labour force and the unemployment rate
gives:

N=L(1-u)

Employment, N, is equal to the labour force, L, times 1 minus the unemployment rate, u.
So, if the natural rate of unemployment is u,, and the labour force is equal to L, the
natural level of employment, N,, is given by

N,=L(1-u,)

For example, if the labour force is 150 million and the natural rate of unemployment is
5%, then the natural level of employment is 150 x (1 — 0.05) = 142.5 million.

From employment to output

Finally, associated with the natural level of employment is the natural level of output, the
level of production when employment is equal to the natural level of employment. Given
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the production function we have used in this chapter (Y=N), the natural level of output, Y,,
is easy to derive. It is given by

Y,=N,=L(1-u,)

Using equation (7.6) and the relations between the unemployment rate, employment
and the output we just derived, the natural level of output satisfies the following equation:

Y, 1
Fl1-—=2 =— .8
( L,z) — [7.8]

The natural level of output, Y,, is such that, at the associated rate of unemployment
(u,=1-Y,/L), the real wage chosen in wage setting — the left side of equation (7.8) —is equal
to the real wage implied by price setting — the right side of equation (7.8). As you will see,
equation (7.8) will turn out to be very useful in Chapter 8. Make sure you understand it.

We have gone through many steps in this section. Let’s summarise: assume that the
expected price level is equal to the actual price level. Then:

o The real wage chosen in wage setting is a decreasing function of the unemployment rate.

e The real wage implied by price setting is constant.

e® Equilibrium in the labour market requires that the real wage chosen in wage setting be
equal to the real wage implied by price setting.

@ This determines the equilibrium unemployment rate.

This equilibrium unemployment rate is known as the natural rate of unemployment.

@ Associated with the natural rate of unemployment are a natural level of employment and
a natural level of output.

7.5 WHERE WE GO FROM HERE

We have just seen how equilibrium in the labour market determines the equilibrium unem-
ployment rate (which we have called the natural rate of unemployment), which in turn
determines the level of output (which we have called the natural level of output).

So, you may ask, what did we do in Chapters 3-5? If equilibrium in the labour market
determines the unemployment rate and, by implication, the level of output, why did we
spend so much time looking at the goods and financial markets? What about our earlier con-
clusions that the level of output was determined by factors such as monetary policy, fiscal
policy, consumer confidence and so on - all factors that do not enter equation (7.8) and
therefore do not affect the natural level of output?

The key to the answer is simple:

® We have derived the natural rate of unemployment and the associated levels of employ-
ment and output under two assumptions. First, we have assumed equilibrium in the
labour market. Second, we have assumed that the price level was equal to the expected
price level.

@ However, there is no reason for the second assumption to be true in the short run. The
price level may well turn out to be different from what was expected when nominal
wages were set. Hence, in the short run, there is no reason for unemployment to be equal
to the natural rate, or for output to be equal to its natural level.

As we will see in Chapter 8, the factors that determine movements in output in the
short run are indeed the factors we focused on in Chapters 3-5: monetary policy, fiscal
policy, and so on. Your time (and ours) was not wasted.

® Expectations are unlikely to be systematically wrong (say, too high or too low) forever.
That is why, in the medium run, unemployment tends to return to the natural rate, and
output tends to return to the natural level. In the medium run, the factors that determine
unemployment and output are the factors that appear in equations (7.7) and (7.8).

Developing these answers in detail will be our task in the next three chapters.

< In the short run, the factors that deter-
mine movements in output are the
factors we focused on in Chapters 3—5:
monetary policy, fiscal policy, and so on.

<C In the medium run, output tends to
return to the natural level, and the
factors that determine output are the
factors we have focused on in this
chapter.
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SUMMARY

® The labour force consists of those who are working
(employed) and looking for work (unemployed). The
unemployment rate is equal to the ratio of the number
of unemployed to the number in the labour force. The
participation rate is equal to the ratio of the labour force
to the working-age population.

e The European labour market is characterised by large dif-
ferences across countries, in terms of employment, of par-
ticipation rate among men and women and the incidence
of unemployment across different groups of workers.

@ Wages are set unilaterally by firms or through bargaining
between workers and firms. They depend negatively on
the unemployment rate and positively on the expected
price level. The reason wages depend on the expected
price level is that they are typically set in nominal terms
for some period of time. During that time, even if the
price level turns out to be different from what was
expected, wages are typically not readjusted.

e The price set by firms depends on the wage and on the
mark-up of prices over wages. The higher the mark-up
chosen by firms, the higher the price, given the wage, and

thus the lower the real wage implied by price-setting
decisions.

® Real wages increased in most European countries over
the past decade, as a result of a decrease in the degree of
product market regulation.

e Equilibrium in the labour market requires that the real
wage chosen in wage setting be equal to the real wage
implied by price setting. Under the additional assump-
tion that the expected price level is equal to the actual
price level, equilibrium in the labour market determines
the unemployment rate. This unemployment rate is
known as the natural rate of unemployment.

e In general, the actual price level may turn out to be dif-
ferent from the price level expected by wage setters.
Therefore, the unemployment rate need not be equal to
the natural rate.

® The coming chapters will show that, in the short run,
unemployment and output are determined by the factors
we focused on in Chapters 3-5, but, in the medium run,
unemployment tends to return to the natural rate, and
output tends to return to its natural level.
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QUESTIONS AND PROBLEMS

QUICK CHECK
1. Using the information in this chapter, label each of the
following statements true, false or uncertain. Explain briefly.

a. Since 1950, the participation rate in the Europe has
remained roughly constant at 60%.

b. In Europe, the average duration of unemployment is
small compared to the USA.
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c. The incidence of unemployment among different groups
of workers is similar.

d. The unemployment rate tends to be high in recessions
and low in expansions.

e. Most workers are typically paid their reservation wage.

f. Workers who do not belong to unions have no bargaining
power.



g. It may be in the best interest of employers to pay wages
higher than their workers’ reservation wage.

h. The natural rate of unemployment is unaffected by policy
changes.

2. Answer the following questions using the information
provided in this chapter.

a. Is it true that European countries have very different
participation rates, regardless of the gender of workers?

b. Is it true that countries with lower participation rates
among women also have lower participation rates among
men?

c. Isit true that countries with lower participation rates (on

the total population in working age) also have lower
participation rates of older workers?

d. Which are the countries with the lowest and the highest
total unemployment?

e. Which are the countries with the lowest and the highest
youth unemployment? Are they the same countries in
your answer at part (d)?

3. The natural rate of unemployment

Suppose that the mark-up of goods prices over marginal cost is

5%, and that the wage-setting equation is W=P(1 —u), where

u is the unemployment rate.

a. What is the real wage, as determined by the price-setting
equation?

b. What is the natural rate of unemployment?

c. Suppose that the mark-up of prices over costs increases

to 10%. What happens to the natural rate of unemploy-
ment? Explain the logic behind your answer.

DIG DEEPER

4. Reservation wages

In the mid-1980s, a famous supermodel once said that she

would not get out of bed for less than $10 000 (presumably

per day).

a. What is your own reservation wage?

b. Did your first job pay more than your reservation wage at
the time?

c. Relative to your reservation wage at the time you accept
each job, which job pays more: your first one or the one
you expect to have in ten years’ time?

d. Explain your answers to parts (a) through (c) in terms of
the efficiency wage theory.

5. Bargaining power and wage determination

Even in the absence of collective bargaining, workers do have
some bargaining power that allows them to receive wages
higher than their reservation wage. Each worker’s bargain-
ing power depends both on the nature of the job and on the
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economy-wide labour market conditions. Let’s consider each
factor in turn.

a. Compare the job of a delivery person and a computer
network administrator. In which of these jobs does a
worker have more bargaining power? Why?

b. For any given job, how do labour market conditions
affect a worker’s bargaining power? Which labour mar-
ket variable would you look at to assess labour market
conditions?

c. Suppose that for given labour market conditions [the
variable you identified in part (b)], worker bargaining
power throughout the economy increases. What effect
would this have on the real wage in the medium run? In
the short run? What determines the real wage in the
model described in this chapter?

6. The existence of unemployment

a. Suppose the unemployment rate is very low. How easy
is it for firms to find workers to hire? How easy is it
for workers to find jobs? What do your answers imply
about the relative bargaining power of workers and firms
when the unemployment rate is very low? What do your
answers imply about what happens to the wage as the
unemployment rate gets very low?

b. Given your answer to part (a), why is there unemploy-
ment in the economy? (What would happen to real
wages if the unemployment rate were equal to zero?)

7. The informal labour market

You learned in Chapter 2 that informal work at home (e.g.
preparing meals, taking care of children) is not counted as
part of GDP. Such work also does not constitute employment
in labour market statistics. With these observations in mind,
consider two economies, each with 100 people, divided into
25 households, each composed of four people. In each house-
hold, one person stays at home and prepares the food, two peo-
ple work in the non-food sector, and one person is unemployed.
Assume that the workers outside food preparation produce the
same actual and measured output in both economies.

In the first economy, EatIn, the 25 food-preparation workers
(one per household) cook for their families at home and do not
work outside the house. All meals are prepared and eaten at
home. The 25 food preparation workers in this economy do not
seek work in the formal labour market (and, when asked, they
say they are not looking for work). In the second economy,
EatOut, the 25 food preparation workers are employed by
restaurants. All meals are purchased in restaurants.

a. Calculate measured employment and unemployment
and the measured labour force for each economy.
Calculate the measured unemployment rate and par-
ticipation rate for each economy. In which economy is
measured GDP higher?

b. Suppose now that Eatln’s economy changes. A few
restaurants open, and the food-preparation workers in
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ten households take jobs in the restaurants. The members
of these ten households now eat all of their meals in
restaurants. The food preparation workers in the remain-
ing 15 households continue to work at home and do
not seek jobs in the formal sector. The members of these
15 households continue to eat all of their meals at home.
Without calculating the numbers, what will happen to
measured employment and unemployment and to the
measured labour force, unemployment rate and parti-
cipation rate in EatIn? What will happen to measured
GDP in EatIn?

c. Suppose that you want to include work at home in GDP
and the employment statistics. How would you measure
the value of work at home in GDP? How would you alter
the definitions of employment, unemployment and out of
the labour force?

d. Given your new definitions in part (c), would the labour
market statistics differ for Eatln and EatOut? Assuming
that the food produced by these economies has the same
value, would measured GDP in these economies differ?
Under your new definitions, would the experiment in
part (b) have any effect on the labour market or GDP
statistics for EatIn?

EXPLORE FURTHER

8. Unemployment spells and long-term unemployment

In the example presented in this chapter, about 47% of unem-
ployed workers leave unemployment each month.

a. What is the probability that an unemployed worker will
still be unemployed after one month? Two months? Six
months?

Now consider the composition of the unemployment pool. We
will use a simple experiment to determine the proportion of
the unemployed who have been unemployed for six months or
more. Suppose the number of unemployed workers is constant
and equal to x (where x is some constant). Each month, 47%
of the unemployed find jobs, and an equivalent number of pre-
viously employed workers become unemployed.

b. Consider the group of x workers who are unemployed
this month. After a month, what percentage of this group

will still be unemployed? (Hint: if 47% of unemployed
workers find jobs every month, what percentage of the
original x unemployed workers did not find jobs in the
first month?)

c. After a second month, what percentage of the original x
unemployed workers has been unemployed for at least
two months? [Hint: given your answer to part (b), what
percentage of those unemployed for at least one month
do not find jobs in the second month?] After the sixth
month, what percentage of the original x unemployed
workers has been unemployed for at least six months?
This percentage applies to the economy at any time (remem-
ber that we started with an arbitrary month). Under our
assumptions, the percentage of the unemployed who have
been unemployed six months or more is constant.

9. Go to the Eurostat website (http://epp.eurostat.ec.
europa.eu/portal/page/portal/eurostat/home/). Find
the labour market data for your country.

a. What are the latest monthly data on the size of the labour
force, on the number of unemployed and on the unem-
ployment rate in your country?

b. How many people are employed?

c. Compute the change in the number of unemployed from
the first number in the table to the most recent month
in the table. Do the same for the number of employed
workers. Is the decline in unemployment equal to the
increase in employment? Explain in words.

10. Go to the Eurostat website (http://epp.eurostat.ec.
europa.eu/portal/page/portal/eurostat/home/). Find
the data on harmonised unemployment in the statistics portal.

a. What are the latest monthly data on the unemployment
rate in your country, by gender?

b. What are the latest monthly data on the unemployment
rate in your country, by age groups?

c. Compute the change in the unemployment rate from the
first number in the table to the most recent month in
the table. Do the same for men, women and different age
groups. Is the change in unemployment equal for all
groups of workers? Explain in words.

We invite you to visit the Blanchard page on the Prentice Hall website, at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.

FURTHER READING

@ A further discussion of unemployment along the lines of this
chapter is given by Richard Layard, Stephen Nickell and

Richard Jackman, in The Unemployment Crisis, Oxford
University Press, Oxford, UK, 1994.
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Wage and price setting relations versus labour supply and labour demand

If you have taken a microeconomics course, you have prob-
ably seen a representation of labour market equilibrium in
terms of labour supply and labour demand. You may there-
fore be asking: how does the representation in terms of
wage setting and price setting relate to the representation of
the labour market I saw in that course?

In an important sense, the two representations are
similar. To see why, let’s redraw Figure 7.8 in terms of the
real wage on the vertical axis and the level of employment
(rather than the unemployment rate) on the horizontal axis.
We do this in Figure 7.15.

Employment, N, is measured on the horizontal axis. The
level of employment must be somewhere between zero and
L, the labour force: employment cannot exceed the num-
ber of people available for work — that is, the labour force.
For any employment level, N, unemployment is given by
U=L - N. Knowing that, we can measure unemployment by
starting from L and moving to the left on the horizontal axis:
unemployment is given by the distance between L and N.
The lower is employment, N, the higher is unemployment
and, by implication, the higher is the unemployment rate, u.

Let’s now draw the wage-setting and price-setting rela-
tions and characterise the equilibrium:

e An increase in employment (a movement to the right
along the horizontal axis) implies a decrease in unem-
ployment and therefore an increase in the real wage
chosen in wage setting. Thus, the wage-setting relation
is now upward-sloping: higher employment implies a
higher real wage.

Wage
setting
S
¢ 1 A Price
e 1+u setting
H
©
Q
o
< N >< J >
N, L
Employment, N
Figure 7.15

Wage and price setting and the natural level of
employment

e The price-setting relation is still a horizontal line, at
W/P=1/(1+m).

e The equilibrium is given by point A, with natural employ-
ment level, N,, and an implied natural unemployment
rate equal to u, = (L —N,)/L.

In Figure 7.15, the wage-setting relation looks like a
labour supply relation. As the level of employment
increases, the real wage paid to workers increases as well.
For that reason, the wage-setting relation is sometimes
called the ‘labour supply’ relation (in quotes).

What we have called the price-setting relation looks like
a flat labour demand relation. The reason it is flat rather
than downward-sloping has to do with our simplifying
assumption of constant returns to labour in production.
Had we assumed, more conventionally, that there were
decreasing returns to labour in production, our price-setting
curve would, like the standard labour demand curve, be
downward-sloping: as employment increased, the marginal
cost of production would increase, forcing firms to increase
their prices, given the wages they pay. In other words, the
real wage implied by price setting would decrease as
employment increased.

In a number of ways, however, the two approaches are
different:

e The standard labour supply relation gives the wage at
which a given number of workers are willing to work: the
higher the wage, the larger the number of workers who
are willing to work.

In contrast, the wage corresponding to a given level of
employment in the wage-setting relation is the result of a
process of bargaining between workers and firms, or uni-
lateral wage setting by firms. Factors such as the struc-
ture of collective bargaining or the use of wages to deter
leavers affect the wage-setting relation. In the real world,
they seem to play an important role. Yet they play no role
in the standard labour supply relation.

e The standard labour demand relation gives the level
of employment chosen by firms at a given real wage. It
is derived under the assumption that firms operate in
competitive goods and labour markets and therefore
take wages and prices — and, by implication, the real
wage — as given.

In contrast, the price-setting relation takes into
account the fact that in most markets, firms actually set
prices. Factors such as the degree of competition in the
goods market affect the price-setting relation by affecting
the mark-up, but these factors aren’t considered in the
standard labour demand relation.
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e In the labour supply-labour demand framework, those still involuntary unemployment. This also seems to cap-
unemployed are willingly unemployed: at the equilibrium ture reality better than does the labour supply-labour
real wage, they prefer to be unemployed rather than demand framework.
work.

These are the three reasons we have relied on the wage-
setting and price-setting relations rather than on the labour
supply-labour demand approach to characterise equilibrium
in this chapter.

In contrast, in the wage setting—price setting frame-
work, unemployment is likely to be involuntary. For
example, if firms pay an efficiency wage — a wage above
the reservation wage — workers would rather be
employed than unemployed. Yet, in equilibrium, there is




Chapter 8

PUTTING ALL MARKETS TOGETHER:
THE AS-AD MODEL

In Chapter 5, we looked at the determination of output in a closed economy in the short run.
In Chapter 7, we looked at the determination of output in a closed economy in the medium run.
We now put the two together and look at the determination of output in a closed economy in
both the short run and the medium run.

To do so, we use the equilibrium conditions for all the markets we have looked at so far — the
goods and financial markets in Chapter 5 and the labour market in Chapter 7. Then, using these
equilibrium conditions, we derive two relations:

The first relation, which we call the aggregate supply relation, captures the implications of equi-
librium in the labour market; it builds on what you saw in Chapter 7.

The second relation, which we call the aggregate demand relation, captures the implications
of equilibrium in both the goods market and financial markets; it builds on what you saw in
Chapter 5.

Combining these two relations gives us the AS-AD model (for aggregate supply—-aggregate
demand). This chapter presents the basic version of the model. When confronted with a
macroeconomic question, this is the version we typically use to organise our thoughts. For some
questions, however (in particular, for the study of inflation), the basic AS-AD model must be
extended. That is what we will do in the next two chapters.

This chapter is organised as follows:

@ Section 8.1 derives the aggregate supply relation, and Section 8.2 derives the aggregate
demand relation.

@ Section 8.3 combines the two relations to characterise equilibrium output in the short run and
in the medium run.

@ Sections 8.4-8.6 show how we can use the model to look at the dynamic effects of monet-
ary policy, of fiscal policy and of changes in the price of oil.

® Section 8.7 summarises.



162 THE CORE THE MEDIUM RUN

8.1 AGGREGATE SUPPLY

The aggregate supply relation captures the effects of output on the price level. It is derived
from the behaviour of wages and prices we described in Chapter 7.
In Chapter 7, we derived the following equation for wage determination [equation (7.1)]:

W=P°F(u, 2)

The nominal wage, W, set by wage setters, depends on the expected price level, P¢; on the
unemployment rate, u; and on the catchall variable, z, for all the other factors that affect
wage determination, from unemployment benefits to the form of collective bargaining.

Also in Chapter 7, we derived the following equation for price determination [equa-
tion (7.3)]:

P=1+wW

The price, P, set by firms (equivalently, the price level) is equal to the nominal wage, W,
multiplied by 1 plus the mark-up, .

We then used these two relations together with the additional assumption that the actual
price level was equal to the expected price level. Under this additional assumption, we
derived the natural rate of unemployment and, by implication, the natural level of output.

The difference in this chapter is that we will not impose this additional assumption. (It
will turn out that the price level is equal to the expected price level in the medium run but
will typically not be equal to the expected price level in the short run.) Without this addi-
tional assumption, the price-setting relation and the wage-setting relation give us a relation,
which we now derive, between the price level, the output level and the expected price level.

The first step is to eliminate the nominal wage, W, between the two equations. Replacing
the nominal wage in the second equation above by its expression from the first gives

P=P(1 + )F(u, z) [8.1]

The price level, P, depends on the expected price level, P, on the unemployment rate, u
(as well as on the mark-up, u, and on the catchall variable, z; but we will assume that both
U and z are constant here).

The second step is to replace the unemployment rate, u, with its expression in terms of
output. To replace u, recall the relation between the unemployment rate, employment and
output we derived in Chapter 7:

L L

L L L

u=

U L-N__. N Y
T
The first equality follows from the definition of the unemployment rate. The second
equality follows from the definition of unemployment (U =L — N). The third equality just
simplifies the fraction. The fourth equality follows from the specification of the production
function, which says that to produce one unit of output requires one worker, so that Y= N.
What we get then is
u=1- Y
L
In words: for a given labour force, the higher the output, the lower the unemployment rate.
A better name would be the ‘labour »  Replacing u with 1 — Y/L in equation (8.1) gives us the aggregate supply relation, or AS

market relation’. But, because the  relation:
relation looks graphically like a supply

curve (there is a positive relation . Y

between output and the price), it is P=pP1 +.U)F(1 I Zj [8.2]
called the ‘aggregate supply relation’.

We will follow tradition. The price level, P, depends on the expected price level, P¢, and the level of output, ¥

(and also on the mark-up, u; the catchall variable, z; and the labour force, L, which we take
as constant here). The AS relation has two important properties.
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The first property of the AS relation is that an increase in output leads to an increase in the
price level. This is the result of four underlying steps:

1. Anincrease in output leads to an increase in employment. < An increase in ¥ leads to an increase
2. The increase in employment leads to a decrease in unemployment and therefore to  inP.
a decrease in the unemployment rate.
3. The lower unemployment rate leads to an increase in the nominal wage.
4. The increase in the nominal wage leads to an increase in the prices set by firms and
therefore to an increase in the price level.

The second property of the AS relation is that an increase in the expected price level leads, <C An increase in P° leads to an increase
one-for-one, to an increase in the actual price level. For example, if the expected price level — inP.
doubles, the price level will also double. This effect works through wages:

1. If wage setters expect the price level to be higher, they set a higher nominal wage.
2. The increase in the nominal wage leads to an increase in costs, which leads to an
increase in the prices set by firms and a higher price level.

The relation between the price level, P, and output, Y, for a given value of the expected
price level, P, is represented by the AS curve in Figure 8.1. The AS curve has three proper-
ties that will prove useful in what follows:

@ The aggregate supply curve is upward-sloping. Put another way, an increase in output, < Put informally: high economic activity
Y, leads to an increase in the price level, P. You saw why earlier. puts pressure on prices.
® The aggregate supply curve goes through point A, where Y =Y, and P = P¢. Put another
way: when output, Y, is equal to the natural level of output, Y,, the price level, P, turns
out to be exactly equal to the expected price level, P¢.
How do we know this? From the definition of the natural level of output in Chapter 7.
Recall that we defined the natural rate of unemployment (and, by implication, the
natural level of output) as the rate of unemployment (and, by implication, the level
of output) that prevails if the price level and the expected price level are equal. This
property — that the price level equals the expected price level when output is equal to
the natural level of output — has two straightforward implications:
When output is above the natural level of output, the price level is higher than
expected. In Figure 8.1, if Y is to the right of Y,, P is higher than P¢. Conversely, when
output is below the natural level of output, the price level is lower than expected. In
Figure 8.1, if Y is to the left of Y,, P is lower than P°.
@ An increase in the expected price level, P¢, shifts the aggregate supply curve up. Con-
versely, a decrease in the expected price level shifts the aggregate supply curve down.
This third property is shown in Figure 8.2. Suppose the expected price level increases
from P¢ to P”. At a given level of output and, correspondingly, at a given unemployment

AS
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Figure 8.2

The effect of an increase
in the expected price level
on the aggregate supply
curve

An increase in the expected price level
shifts the aggregate supply curve up.

Recall that when output equals the »
natural level of output, the price level
turns out to be equal to the expected
price level.
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rate, the increase in the expected price level leads to an increase in wages, which leads in
turn to an increase in prices. So, at any level of output, the price level is higher: the
aggregate supply curve shifts up. In particular, instead of going through point A (where
Y =Y,and P = P°), the aggregate supply curve now goes through point A’ (where Y=Y,
P=P").

Let’s summarise:

e Starting from wage determination and price determination in the labour market, we
have derived the aggregate supply relation.

e This relation implies that, for a given expected price level, the price level is an increasing
function of the level of output. It is represented by an upward-sloping curve, called the
aggregate supply curve.

e Increases in the expected price level shift the aggregate supply curve up; decreases in the
expected price level shift the aggregate supply curve down.

8.2 AGGREGATE DEMAND

The aggregate demand relation captures the effect of the price level on output. It is
derived from the equilibrium conditions in the goods and financial markets described in
Chapter 5.

In Chapter 5, we derived the following equation for goods market equilibrium [equation

(5.2)]:
Y=C(Y-T)+I(Y,i)+G

Equilibrium in the goods market requires that output equal the demand for goods - the
sum of consumption, investment and government spending. This is the IS relation.

Also in Chapter 5, we derived the following equation for equilibrium in financial markets
[equation (5.3)]:

M .
7= YL(i)

Equilibrium in financial markets requires that the supply of money equal the demand for
money. This is the LM relation.

Recall that what appears on the left side of the LM equation is the real money stock, M/P.
We focused in Chapter 5 on changes in the real money stock that came from changes in
nominal money, M, made by the central bank, but changes in the real money stock, M/P,
can also come from changes in the price level, P. A 10% increase in the price level, P, has the
same effect on the real money stock as a 10% decrease in the stock of nominal money, M:
either leads to a 10% decrease in the real money stock.
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Using the IS and LM relations, we can derive the relation between the price level and the
level of output implied by equilibrium in the goods and financial markets. We do this in
Figure 8.3:

e Figure 8.3(a) draws the IS curve and the LM curve. The IS curve is drawn for given
values of G and T. It is downward-sloping: an increase in the interest rate leads to a
decrease in output. The LM curve is drawn for a given value of M/P. It is upward-sloping:
an increase in output increases the demand for money, and the interest rate increases so
as to maintain equality of money demand and the (unchanged) money supply. The point
at which the goods market and the financial market are both in equilibrium is at the inter-
section of the IS curve and the LM curve, at point A.
Now consider the effects of an increase in the price level from P to P’. Given the stock
of nominal money, M, the increase in the price level, P, decreases the real money stock,
M/P. This implies that the LM curve shifts up: at a given level of output, the lower real <C A better name would be the ‘goods
money stock leads to an increase in the interest rate. The economy moves along the IS ~ market and financial markets relation’.
curve, and the equilibrium moves from A to A”. The interest rate increases fromitoi’,and  Bub because it is a long name, and

. . . because the relation looks graphically
’ .
output decreases from Y to Y”. In short: the increase in the price level leads to a decrease like a demand curve (that is, a negative

in output. relation between output and the price),
In words: the increase in the price level leads to a decrease in the real money stock. itis called the ‘aggregate demand rela-

This monetary contraction leads to an increase in the interest rate which leads, in turn,  tion’. We will, again, follow tradition.
to a lower demand for goods and lower output.

e This negative relation between output and the price level is drawn as the downward-
sloping curve AD in Figure 8.3(b). Points A and A’ in Figure 8.3(b) correspond to points
A and A’ in Figure 8.3(a). An increase in the price level from P to P’ leads to a decrease in < Recall that open-market operations are
output from Y to Y. This curve is called the aggregate demand curve. The underlying nega- ~ the means through which the central

tive relation between output and the price level is called the aggregate demand relation. btanll((s changes the nominal money
stock.

Any variable other than the price level that shifts either the IS curve or the LM curve also shifts
the aggregate demand relation.
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Figure 8.4
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Take, for example, an increase in government spending, G. At a given price level, the
level of output implied by equilibrium in the goods and the financial markets is higher: in
Figure 8.4, the aggregate demand curve shifts to the right, from AD to AD".

Or take a contractionary, open market operation — a decrease in M. At a given price level,
the level of output implied by equilibrium in the goods and the financial markets is lower.
In Figure 8.4, the aggregate demand curve shifts to the left, from AD to AD”.

We can represent what we have just discussed by the following aggregate demand relation:

M
Y= Y(F, G, T) [8.3]
( +5 +; _)

Output, Y, is an increasing function of the real money stock, M/P; an increasing function
of government spending, G; and a decreasing function of taxes, T.

Given monetary and fiscal policy — that is, given M, G and T - an increase in the price
level, P, leads to a decrease in the real money stock, M/P, which leads to a decrease in out-
put. This is the relation captured by the AD curve in Figure 8.3(b).

Let’s summarise:

e Starting from the equilibrium conditions for the goods and financial markets, we have
derived the aggregate demand relation.

e This relation implies that the level of output is a decreasing function of the price level.
It is represented by a downward-sloping curve, called the aggregate demand curve.

@ Changes in monetary or fiscal policy — or, more generally, in any variable other than the
price level that shifts the IS or the LM curves — shift the aggregate demand curve.

8.3 EQUILIBRIUM IN THE SHORT RUN AND IN
THE MEDIUM RUN

The next step is to put the AS and the AD relations together. From Sections 8.1 and 8.2, the
two relations are given by

AS relation: P=P(1+ u)F(l - %, z)

AD relation: Y= Y(%, G, T)
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For a given value of the expected price level, P¢ (which enters the aggregate supply
relation), and for given values of the monetary and fiscal policy variables M, G and T (which
enter the aggregate demand relation), these two relations determine the equilibrium value
of output, Y, and the price level, P.

Note that the equilibrium depends on the value of P¢. The value of P¢ determines the posi-
tion of the aggregate supply curve (go back to Figure 8.2), and the position of the aggregate
supply curve affects the equilibrium. In the short run, we can take P¢, the price level
expected by wage setters when they last set wages, as given. But over time, P¢ is likely to
change, shifting the aggregate supply curve and changing the equilibrium. With this in
mind, we first characterise equilibrium in the short run - that is, taking P¢ as given. We then
look at how P* changes over time and how that change affects the equilibrium.

Equilibrium in the short run
The short-run equilibrium is characterised in Figure 8.5:

® The aggregate supply curve, AS, is drawn for a given value of P¢. It is upward-sloping:
the higher the level of output, the higher the price level. The position of the curve
depends on P¢. Recall from Section 8.1 that, when output is equal to the natural level of
output, the price level is equal to the expected price level. This means that, in Figure 8.5,
the aggregate supply curve goes through point B: if Y =Y,, then P = P*.

e® The aggregate demand curve, AD, is drawn for given values of M, G and T. It is down-
ward-sloping: the higher the price level, the lower the level of output.

The equilibrium is given by the intersection of the AS and AD curves at point A. By con-
struction, at point A, the goods market, the financial markets and the labour market are all
in equilibrium. The fact that the labour market is in equilibrium is because point A is on the
aggregate supply curve. The goods and financial markets are in equilibrium because point
A is on the aggregate demand curve. The equilibrium level of output and price level are
given by Y and P.

There is no reason, in general, why equilibrium output, Y, should be equal to the natural
level of output, Y,. Equilibrium output depends both on the position of the aggregate sup-
ply curve (and therefore on the value of P®) and on the position of the aggregate demand
curve (and therefore on the values of M, G and T). As we have drawn the two curves, Y is
greater than Y,: in other words, the equilibrium level of output exceeds the natural level
of output, but we could clearly have drawn the AS and the AD curves so that equilibrium
output, Y, was smaller than the natural level of output, Y,.

Price level, P
]

Figure 8.5
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If you live in an economy where the »

inflation rate is typically positive then,
even if the price level this year turns
out to be equal to what you expected,
you may still take into account the
presence of inflation and expect the
price level to be higher next year. In
this chapter, we look at an economy in
which there is no steady inflation. We
will focus on the dynamics of output
and inflation in the next two chapters.

Figure 8.6

The adjustment of output
over time

If output is above the natural level

of output, the AS curve shifts up over
time until output has fallen back to the
natural level of output.

Figure 8.5 gives us our first important conclusion: in the short run, there is no reason out-
put should equal the natural level of output. Whether it does depends on the specific values
of the expected price level and the values of the variables affecting the position of aggregate
demand.

We must now ask: what happens over time? More precisely, suppose that in the short
run, output is above the natural level of output - as is the case in Figure 8.5. What will
happen over time? Will output eventually return to the natural level of output? If so, how?
These are the questions we take up in the rest of the section.

From the short run to the medium run

To think about what happens over time, consider Figure 8.6. The curves denoted AS and
AD are the same as in Figure 8.5, and so the short-run equilibrium is at point A — which
corresponds to point A in Figure 8.5. Output is equal to Y and is higher than the natural
level of output, Y,.

At point A, output exceeds the natural level of output. So we know from Section 8.1 that
the price level is higher than the expected price level — higher than the price level wage
setters expected when they set nominal wages.

The fact that the price level is higher than wage setters expected is likely to lead them to
revise upward their expectations of what the price level will be in the future. So, next time
they set nominal wages, they are likely to make their decision based on a higher expected
price level, say based on P’, where P"*> P*.

This increase in the expected price level implies that in the next period the aggregate sup-
ply curve shifts up, from AS to AS’: at a given level of output, wage setters expect a higher
price level. They set a higher nominal wage which, in turn, leads firms to set a higher price.
The price level therefore increases.

This upward shift in the AS curve implies that the economy moves up along the AD curve.
The equilibrium moves from A to A’. Equilibrium output decreases from Y to Y”.

The adjustment does not end at point A”. At A’, output, Y’, still exceeds the natural level
of output, Y,, so the price level is still higher than the expected price level. Because of this,
wage setters are likely to continue to revise upward their expectation of the price level.

This means that as long as equilibrium output exceeds the natural level of output, Y,, the
expected price level increases, shifting the AS curve upward. As the AS curve shifts upward
and the economy moves up along the AD curve, equilibrium output continues to decrease.

Does this adjustment eventually come to an end? Yes. It ends when the AS curve has shifted
all the way to AS”, when the equilibrium has moved all the way to A”, and the equilibrium
level of output is equal to Y,. At A”, equilibrium output is equal to the natural level of output,
so the price level is equal to the expected price level. At this point, wage setters have no reason
to change their expectations; the AS curve no longer shifts, and the economy stays at A”.

AS”

AS’
AS

Price level, P
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In words: as long as output exceeds the natural level of output, the price level turns out
to be higher than expected. This leads wage setters to revise their expectations of the price
level upward, leading to an increase in the price level. The increase in the price level leads
to a decrease in the real money stock, which leads to an increase in the interest rate, which
leads to a decrease in output. The adjustment stops when output is equal to the natural level
of output. At that point, the price level is equal to the expected price level, expectations no
longer change and output remains at the natural level of output. Put another way, in the
medium run, output returns to the natural level of output.

We have looked at the dynamics of adjustment, starting from a case in which initial out-
put was higher than the natural level of output. Clearly, a symmetric argument holds when
initial output is below the natural level of output. In this case, the price level is lower than
the expected price level, leading wage setters to lower their expectations of the price level.
Lower expectations of the price level cause the AS curve to shift down and the economy to
move down the AD curve until output has increased back to the natural level of output.

Let’s summarise:

e In the short run, output can be above or below the natural level of output. Changes in any
of the variables that enter either the aggregate supply relation or the aggregate demand
relation lead to changes in output and to changes in the price level.

o In the medium run, output eventually returns to the natural level of output. The adjust-
ment works through changes in the price level. When output is above the natural level of
output, the price level increases. The higher price level decreases demand and output.
When output is below the natural level of output, the price level decreases, increasing
demand and output.

® The best way to more fully understand the AS—-AD model is to use it to look at the
dynamic effects of changes in policy or in the economic environment. In the next three
sections, we focus on three such changes: the first two — a change in the stock of nominal
money and a change in the budget deficit — are old favourites by now. The third, which
we could not examine until we had developed a theory of wage and price determination,
is an increase in the price of oil.

8.4 THE EFFECTS OF A MONETARY EXPANSION

What are the short-run and medium-run effects of an expansionary monetary policy, say of
an increase in the level of nominal money from M to M’?

The dynamics of adjustment

Look at Figure 8.7. Assume that before the change in nominal money, output is at its
natural level. Aggregate demand and aggregate supply cross at point A, the level of output
at A equals Y, and the price level equals P.

Now consider an increase in nominal money. Recall the specification of aggregate
demand from equation (8.3):

Y= Y(%, G, Tj

For a given price level, P, the increase in nominal money, M, leads to an increase in the
real money stock, M/P, leading to an increase in output. The aggregate demand curve shifts
to the right, from AD to AD’. In the short run, the economy goes from point A to A’. Output
increases from Y, to Y”, and the price level increases from P to P’.

Over time, the adjustment of price expectations comes into play. As output is higher
than the natural level of output, the price level is higher than wage setters expected. They
then revise their expectations, which causes the aggregate supply curve to shift up over
time. The economy moves up along the aggregate demand curve, AD’. The adjustment

<C Shortrun: Y=Y,

<C Medium run: Y=Y,

< We will take up the more difficult ques-

tion of the effects of a change in the
rate of money growth — rather than a
change in the level of money - in the
next two chapters.

We think of shifts in the AD curve as
shifts to the right or to the left because
we think of the AD relation as telling us
what output is for a given price level.
We then ask: at a given price level,
does output increase (a shift to the
right) or decrease (a shift to the left)?
We think of shifts in the AS curve as
shifts up or down because we think of
the AS relation as telling us what the
price level is for a given level of output.
We then ask: at a given output level,
does the price level increase (a shift
up) or decrease (a shift down)?
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Figure 8.7

The dynamic effects of
a monetary expansion

A monetary expansion leads to an
increase in output in the short run
but has no effect on output in the
medium run.

Go back to equation (8.3): if Y is »
unchanged (and G and T are also
unchanged), then M/P must also be
unchanged.

If M/P is unchanged, it must be that »
M and P both increase in the same
proportion.

Why only partially? Suppose the price
level increased in the same proportion

as the increase in nominal money, leav- »
ing the real money stock unchanged. If
the real money stock were unchanged,
output would remain unchanged as
well. But if output were unchanged, the
price level would not increase, contra-
dicting our premise.
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process stops when output has returned to the natural level of output. At that point, the
price level is equal to the expected price level. In the medium run, the aggregate supply
curve is given by AS”, and the economy is at point A”: output is back to Y,, and the price level
is equal to P”.

We can actually pin down the exact size of the eventual increase in the price level. If
output is back to the natural level of output, the real money stock must also be back to its
initial value. In other words, the proportional increase in prices must be equal to the pro-
portional increase in the nominal money stock: if the initial increase in nominal money is
equal to 10%, then the price level ends up 10% higher.

Going behind the scenes

To get a better sense of what is going on, it is useful to go behind the scenes to see what hap-
pens not only to output and to the price level but also to the interest rate. We can do this by
looking at what happens in terms of the IS-LM model.

Figure 8.8(a) reproduces Figure 8.7 (leaving out the AS” curve to keep things simple)
and shows the adjustment of output and the price level in response to the increase in nom-
inal money. Figure 8.8(b) shows the adjustment of output and the interest rate by looking
at the same adjustment process but in terms of the IS-LM model.

Look first at Figure 8.8(b). Before the change in nominal money, the equilibrium is given
by the intersection of the IS and LM curves — that is, at point A, which corresponds to point
A in Figure 8.8(a). Output is equal to the natural level of output, Y,, and the interest rate is
given by i.

The short-run effect of the monetary expansion is to shift the LM curve down from LM to
LM’, moving the equilibrium from point A to point A’, which corresponds to point A" in
Figure 8.8(a). The interest rate is lower and output is higher.

Note that there are two effects at work behind the shift from LM to LM’: one is due to the
increase in nominal money. The other, which partly offsets the first, is due to the increase
in the price level. Let’s look at these two effects more closely:

o If the price level did not change, the increase in nominal money would shift the LM curve
down to LM”. So, if the price level did not change — as was our assumption in Chapter 5
— the equilibrium would be at the intersection of IS and LM”, or point B.

® However, even in the short run, the price level increases — from P to P’ in Figure 8.8(a).
This increase in the price level shifts the LM curve upward from LM” to LM’, partially
offsetting the effect of the increase in nominal money.

@ The net effect of these two shifts — down from LM to LM” in response to the increase in
nominal money, and up from LM” to LM’ in response to the increase in the price level —
is a shift of the LM curve from LM to LM’, and the equilibrium is given by A’.
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(a) P’

Price level, P

Y, Y’
Output, Y

(b)
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Interest rate, i

Output, Y

Over time, the fact that output is above its natural level implies that the price level con-
tinues to increase. As the price level increases, it further reduces the real money stock and
shifts the LM curve back up. The economy moves along the IS curve: the interest rate
increases, and output declines. Eventually, the LM curve returns to where it was before
the increase in nominal money.

The economy ends up at point A, which corresponds to point A” in Figure 8.8(a): the
increase in nominal money is exactly offset by a proportional increase in the price level. The
real money stock is therefore unchanged. With the real money stock unchanged, output is
back to its initial value, Y,, which is the natural level of output, and the interest rate is also
back to its initial value, i.

The neutrality of money
Let’s summarise what we have just discussed about the effects of monetary policy:

e In the short run, a monetary expansion leads to an increase in output, a decrease in the
interest rate and an increase in the price level.

How much of the effect of a monetary expansion falls initially on output and how

much on the price level depends on the slope of the aggregate supply curve. In Chapter

5, we assumed that the price level did not respond at all to an increase in output; we

assumed in effect that the aggregate supply curve was flat. Although we intended this as

a simplification, empirical evidence does show that the initial effect of changes in output

on the price level is quite small. We saw this when we looked at estimated responses to

Figure 8.8

The dynamic effects of
a monetary expansion on
output and the interest rate

The increase in nominal money initially
shifts the LM curve down, decreasing
the interest rate and increasing output.
Over time, the price level increases,
shifting the LM curve back up until
output is back at the natural level of
output.



172 THE CORE THE MEDIUM RUN

changes in the interest rate in Figure 5.16: despite the change in output, the price level
remained practically unchanged for quite a long time (around two quarters in the USA
and five quarters in the euro area).

Actually, the way the proposition is » @ Over time, the price level increases, and the effects of the monetary expansion on output

typically stated is that money is neutral
in the Jong run. This is because many
economists use ‘long run’ to refer to
what we call in this book the ‘medium
run’.

and on the interest rate disappear. In the medium run, the increase in nominal money is
reflected entirely in a proportional increase in the price level. The increase in nominal
money has no effect on output or on the interest rate. (How long it takes in reality for the
effects of money on output to disappear is the topic of the Focus box ‘How long lasting
are the real effects of money?’) Economists refer to the absence of a medium-run effect
of money on output and on the interest rate by saying that money is neutral in the
medium run.

The neutrality of money in the medium run does not mean that monetary policy can-
not or should not be used to affect output. An expansionary monetary policy can, for
example, help the economy move out of a recession and return more quickly to the nat-
ural level of output. As we saw in Chapter 5, this is exactly the way monetary policy was
used to fight the 2001 recession, but it is a warning that monetary policy cannot sustain
higher output forever.

8.5 A DECREASE IN THE BUDGET DEFICIT

Recall from Chapter 5 that a reduc- » The policy we just looked at — a monetary expansion — led to a shift in aggregate demand

tion in the budget deficit is also called
a fiscal contraction, or a fiscal
consolidation.

Figure 8.9

The dynamic effects of

a decrease in the budget
deficit

A decrease in the budget deficit leads
initially to a decrease in output. Over
time, however, output returns to the
natural level of output.

coming from a shift in the LM curve. Let’s now look at the effects of a shift in aggregate
demand coming from a shift in the IS curve.

Suppose the government is running a budget deficit and decides to reduce it by decreas-
ing its spending from G to G" while leaving taxes, T, unchanged. How will this affect the
economy in the short run and in the medium run?

Assume that output is initially at the natural level of output so that the economy is at
point A in Figure 8.9: output equals Y,. The decrease in government spending from G to G’
shifts the aggregate demand curve to the left, from AD to AD’: for a given price level, output
is lower. In the short run, the equilibrium moves from A to A’; output decreases from Y, to
Y’, and the price level decreases from P to P’.

The initial effect of the deficit reduction triggers lower output. We first derived this result
in Chapter 3, and it holds here as well.

What happens over time? As long as output is below the natural level of output, we know
that the aggregate supply curve keeps shifting down. The economy moves down along the
aggregate demand curve, AD’, until the aggregate supply curve is given by AS” and the econ-
omy reaches point A”. By then, the recession is over, and output is back at Y.

AS

AS”

)

Price level, P
T

Output, Y
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FOCUS

How long lasting are the real effects of money?

To determine how long lasting the real effects of money
are, economists use macroeconometric models. These
models are larger-scale versions of the aggregate supply
and aggregate demand model in this chapter.

The model we examine in this box was built in the early
1990s by John Taylor at Stanford University.

The Taylor model is substantially larger than the model
we studied in this chapter. On the aggregate supply side,
it has separate equations for price and for wage setting.
On the demand side, it has separate equations for con-
sumption, for investment, for exports and for imports.
(Recall that, so far, we have assumed that the economy is
closed, so we have ignored exports and imports alto-
gether.) In addition, instead of looking at just one coun-
try, as we have done here, it looks at eight countries (the
USA and seven major OECD countries) and solves for
equilibrium in all eight countries simultaneously. Each
equation, for each country, is estimated using econo-
metrics and allows for a richer dynamic structure than
the equations we have relied on in this chapter.

The implications of the model for the effects of money
on output are shown in Figure 8.10. The simulation looks at
the effects of an increase in nominal money of 3%, taking

32—
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place over four quarters — 0.1% in the first quarter, another
0.6% in the second, another 1.2% in the third and another
1.1% in the fourth. After these four step increases, nominal
money remains at its new higher level forever.

The effects of money on output reach a maximum
after three quarters. By then, output is 1.8% higher than it
would have been without the increase in nominal money.
Over time, however, the price level increases, and output
returns to the natural level of output. In year 4, the price
level is up by 2.5%, while output is up by only 0.3%.
Therefore, the Taylor model suggests that it takes roughly
four years for output to return to its natural level or, put
another way, four years for changes in nominal money to
become neutral.

Do all macroeconometric models give the same
answer? No. Because they differ in the way they are con-
structed, in the way variables are chosen and in the way
equations are estimated, their answers are different. But
most of them have the following implications in common:
the effects of an increase in money on output build up for
one to two years and then decline over time. (For a sense
of how the answers differ across models, see the Focus
box ‘Four macroeconometric models’ in Chapter 23.)

Price level

Figure 8.10
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Year

The effects of an expansion in nominal money in the Taylor

model

Source: Figure 8.10 is reproduced from John Taylor, Macroeconomic Policy in a World Economy, W. W.

Norton, New York, 1993, Figure 5-1A, p. 138.
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The fact that the price level decreases »

along the way may seem strange: we
rarely observe deflation (although
recall the case of Japan, from Chapter
2). This result comes from the fact that
we are looking at an economy in which
money growth is zero (we are assuming
that Mis constant, not growing), and so
there is no inflation in the medium run.
When we introduce money growth in
the next chapter, we will see that a
recession typically leads to a decrease
in inflation, not to a decrease in the
price level.

Figure 8.11

The dynamic effects of

a decrease in the budget
deficit on output and the
interest rate

A deficit reduction leads in the short
run to a decrease in output and to a
decrease in the interest rate. In the
medium run, output returns to its
natural level, while the interest rate
declines further.

Like an increase in nominal money, a reduction in the budget deficit does not affect
output forever. Eventually, output returns to its natural level. But there is an important
difference between the effects of a change in money and the effects of a change in the
deficit. At point A”, not everything is the same as before: output is back to the natural level
of output, but the price level and the interest rate are lower than before the shift. The best
way to see why is to look at the adjustment in terms of the underlying IS-LM model.

Deficit reduction, output and the interest rate

Figure 8.11(a) reproduces Figure 8.10, showing the adjustment of output and the price
level in response to the increase in the budget deficit (but leaving out AS” to keep things
visually simple). Figure 8.11(b) shows the adjustment of output and the interest rate by
looking at the same adjustment process, but in terms of the IS—-LM model.

Look first at Figure 8.11(b). Before the change in fiscal policy, the equilibrium is given by
the intersection of the IS curve and the LM curve, at point A — which corresponds to point A
in Figure 8.11(a). Output is equal to the natural level of output, Y,, and the interest rate is
given by i.

As the government reduces the budget deficit, the IS curve shifts to the left, to IS’. If the
price level did not change (the assumption we made in Chapter 5), the economy would
move from point A to point B. But because the price level declines in response to the
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decrease in output, the real money stock increases, leading to a partially offsetting shift of
the LM curve, down to LM’. So the initial effect of deficit reduction is to move the economy
from point A to point A’ — which corresponds to point A" in Figure 8.11(a). Both output and
the interest rate are lower than before the fiscal contraction. Note that, just as was the case
in Chapter 5, we cannot tell whether investment increases or decreases in the short run:
lower output decreases investment, but the lower interest rate increases investment.

So long as output remains below the natural level of output, the price level continues to
decline, leading to a further increase in the real money stock. The LM curve continues to shift
down. In Figure 8.11(b), the economy moves down from point A” along IS” and eventually
reaches A” — which corresponds to A” in Figure 8.11(a). At A”, the LM curve is given by LM”.

At A”, output is back at the natural level of output, but the interest rate is lower than it
was before deficit reduction, down from i to i”. The composition of output is also different:
to see how and why, let’s rewrite the IS relation, taking into account that at A”, output is
back at the natural level of output, so that Y =Y

Y, =C(Y,-T)+I(Y,)) +G

Because income, Y,, and taxes, T, are unchanged, consumption, C, is the same as before
the deficit reduction. By assumption, government spending, G, is lower than before.
Therefore, investment, I, must be higher than before the deficit reduction — higher by an
amount exactly equal to the decrease in G. Put another way, in the medium run, a reduction
in the budget deficit unambiguously leads to a decrease in the interest rate and an increase
in investment.

Budget deficits, output and investment
Let’s summarise what we have just discussed about the effects of fiscal policy:

e In the short run, a budget deficit reduction, if implemented alone — that is, without an
accompanying change in monetary policy — leads to a decrease in output and may lead to
a decrease in investment. Note the qualification ‘without an accompanying change in
monetary policy’: in principle, these adverse short-run effects on output can be avoided
by using the right monetary—fiscal mix. What is needed is for the central bank to increase
the money supply enough to offset the adverse effects of the decrease in government
spending on aggregate demand.

e In the medium run, output returns to the natural level of output, and the interest rate is
lower. In the medium run, a deficit reduction leads unambiguously to an increase in
investment.

@ We have not taken into account so far the effects of investment on capital accumulation
and the effects of capital on production (we will do so in Chapter 11 and beyond when
we look at the long run). But it is easy to see how our conclusions would be modified if
we did take into account the effects on capital accumulation. In the long run, the level of
output depends on the capital stock in the economy. So if a lower government budget
deficit leads to more investment, it will lead to a higher capital stock, and the higher
capital stock will lead to higher output.

Everything we have just said about the effects of deficit reduction would apply equally to
measures aimed at increasing private (rather than public) saving. An increase in the saving
rate increases output and investment in the medium run and in the long run. But it may also
create a recession and a decrease in investment in the short run.

Disagreements among economists about the effects of measures aimed at increasing
either public saving or private saving often come from differences in time frames. Those
who are concerned with short-run effects worry that measures to increase saving, public or
private, might create a recession and decrease saving and investment for some time. Those
who look beyond the short run see the eventual increase in saving and investment and
emphasise the favourable medium-run and long-run effects on output.

<< Recall the discussion of the policy mix
in Chapter 5.
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Effects of a deficit reduction:

@ Short run: Y decreases, / increases

or decreases.

e Medium run: Y unchanged,
increases.

e Long run: Yincreases, /increases.

Figure 8.12

l

The real price of oil
since 1970

There were two sharp increases in
the relative price of oil in the 1970s,

followed by a decrease until the 1990s,

and a large increase since then.

Source: Energy Information Administration
(EIA) Official Energy Statistics from the US
Government. Eurostat.

8.6 CHANGES IN THE PRICE OF OIL

» We have looked so far at the effects of variables that shift the aggregate demand curve:

an increase in the money supply and a reduction in the budget deficit. Now that we have
formalised the supply side, we can look at the effects of variables that shift the aggregate
supply curve. An obvious candidate is the price of oil. Increases in the price of oil have often
made the news in the recent past, and for good reasons: the price of oil, which stood around
$7.5 per barrel at the end of 1998, in the summer of 2008 went above $128, and then
declined to $45. What effects such an increase is likely to have on the economy is clearly of
much current concern to policy makers.

This is not the first time the world economy has experienced a sharp increase in the price
of oil. In the 1970s, the formation of OPEC (the Organization of Petroleum Exporting
Countries), a cartel of oil producers, together with disruptions due to wars and revolutions
in the Middle East, led to two sharp increases in the price of oil, the first one in 1973-1975,
the second in 1979-1981. Figure 8.12 plots the real price of oil, defined as the ratio of the
price of crude petroleum to the CPL, since 1970 (the ratio is set to 100 in 1970). As the figure
shows, by 1981, the real price of oil reached 2.5 times its level in 1970. This high price did
not last very long. From 1982 until the late 1990s, the OPEC cartel became steadily weaker,
unable to enforce the production quotas it had set for its members. By 1998, the real price
of oil was less than half its 1970 level. Since then, however, the combination of the Iraq war
and a steady increase in the demand for oil by fast-growing countries such as China and
India, has led to large increases in prices, to levels higher than those of the early 1980s. Note
that the recent hike in oil prices led the nominal price of oil to levels that are almost triple
compared to 1981 (around $94 per barrel in 2008 compared to $32 per barrel in 1981) but,
in real terms, the price today is not three times higher than 1981 (around $87 per barrel
in 2008 compared to $71 per barrel in 1981). This is due to the fact that, since 1981, the
general price level also increased.

Moreover, in real terms, oil price in Europe increased less than in the USA. Figure 8.13
compares the real price of oil in Europe and in the USA since 1996. Until 2002, the real price
of oil was similar in the two areas but, beginning in 2003, the depreciation of the dollar vis-a-
vis the euro led to a much more limited increase in the real price of oil in Europe: in 2008
the real price of oil stood around $70 in Europe, while it exceeded $100 in the USA.
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Each of the two large price increases of the 1970s was associated with a sharp recession
and a large increase in inflation — a combination macroeconomists call stagflation, to
capture the combination of stagnation and inflation that characterised these episodes. The
obvious worry is that the recent price of oil may trigger another such episode. So far, it has
not happened, and we shall re-examine the issue shortly. First, we must understand the
effects of the price of oil in our model.

Note that we face a serious problem in using the model to think about the macroeco-
nomic effects of an increase in the price of oil: the price of oil appears neither in our aggre-
gate supply relation nor in our aggregate demand relation! The reason is that, until now, we
have assumed that output was produced using only labour. One way to extend our model
would be to recognise explicitly that output is produced using labour and other inputs
(including energy) and then figure out what effect an increase in the price of oil has on the
price set by firms and on the relation between output and employment. An easier way, and
the way we will go, is simply to capture the increase in the price of oil by an increase in u —
the mark-up of the price over the nominal wage. The justification is straightforward: given
wages, an increase in the price of oil increases the cost of production, forcing firms to
increase prices.

We can then track the dynamic effects of an increase in the mark-up on output and the
price level. It will be easiest here to work backward in time, first asking what happens in
the medium run and then working out the dynamics of adjustment from the short run to
the medium run.

Effects on the natural rate of unemployment

What happens to the natural rate of unemployment when the price of oil increases?
Figure 8.14 reproduces the characterisation of labour market equilibrium from Chapter 7.
The wage-setting curve is downward sloping. The price-setting relation is represented by
the horizontal line at W/P = 1/(1 + u). The initial equilibrium is at point A, and the initial
natural unemployment rate is u,. An increase in the mark-up leads to a downward shift of
the price-setting line, from PS to PS’: the higher the mark-up, the lower the real wage
implied by price setting. The equilibrium moves from A to A’. The real wage is lower. The
natural unemployment rate is higher: getting workers to accept the lower real wage
requires an increase in unemployment.

The increase in the natural rate of unemployment leads to a decrease in the natural level
of employment. If we assume that the relation between employment and output is
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Figure 8.14

The effects of an increase
in the price of oil on

the natural rate of
unemployment

An increase in the price of oil leads to

a lower real wage and a higher natural
rate of unemployment.

Figure 8.15

The dynamic effects of an
increase in the price of oil

An increase in the price of oil leads, in
the short run, to a decrease in output
and an increase in the price level.
Over time, output decreases further
and the price level increases further.
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unchanged - that is, that each unit of output still requires one worker in addition to the
energy input — then the decrease in the natural level of employment leads to an identical
decrease in the natural level of output. Putting things together: an increase in the price of
oil leads to a decrease in the natural level of output.

The dynamics of adjustment

Do not be confused: vand p are not the » Let’s now turn to dynamics. Suppose that before the increase in the price of oil, the aggre-

same; v is the unemployment rate, and
W is the mark-up.

gate demand curve and the aggregate supply curve are given by AD and AS, respectively, so
the economy is at point A in Figure 8.15, with output at the natural level of output, Y,, and,
by implication, P = P°.

We have just established that the increase in the price of oil decreases the natural level of
output. Call this lower level Y;. We now want to know what happens in the short run and
how the economy moves from Y, to P = P°.

To think about the short run, recall that the aggregate supply relation is given by

P=P¢(1 +/,L)F(1 —%, z)

Recall that we capture the effect of an increase in the price of oil by an increase in the
mark-up, u. So, in the short run (given P¢), the increase in the price of oil shows up as an
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increase in the mark-up, . This increase in the mark-up leads firms to increase their prices,
resulting in an increase in the price level, P, at any level of output, Y. The aggregate supply
curve shifts up.

We can be more specific about the size of the shift, and knowing the size of this shift
will be useful in what follows. We know from Section 8.1 that the aggregate supply curve
always goes through the point such that output equals the natural level of output and
the price level equals the expected price level. Before the increase in the price of oil, the
aggregate supply curve in Figure 8.15 goes through point A, where output equals Y, and
the price level is equal to P¢. After the increase in the price of oil, the new aggregate supply
curve goes through point B, where output equals the new lower natural level of output, Y7,
and the price level equals the expected price level, P¢. The aggregate supply curve shifts
from AS to AS’.

Does the aggregate demand curve shift as a result of the increase in the price of 0il?
Maybe. There are many channels through which demand might be affected at a given price
level: the higher price of oil may lead firms to change their investment plans, cancelling
some investment projects and/or shifting to less energy-intensive equipment. The increase
in the price of oil also redistributes income from oil buyers to oil producers. Oil producers
may spend less than oil buyers, leading to a decrease in consumption demand. Let’s take the
easy way out: because some of the effects shift the aggregate demand curve to the right and
others shift the aggregate demand curve to the left, let’s simply assume that the effects can-
cel each other out and that aggregate demand does not shift.

Under this assumption, in the short run, only the AS shifts. The economy therefore moves
along the AD curve, from A to A’. Output decreases from Y, to Y’. The increase in the price
of oil leads firms to increase their prices. This increase in the price level then decreases
demand and output.

What happens over time? Although output has fallen, the natural level of output has fallen <C This was the case in the 1970s. The

even more: at point A’, output, Y’, is still above the new natural level of output, Y}, the
aggregate supply curve continues to shift up. The economy therefore moves over time along
the aggregate demand curve, from A’ to A”. At point A”, output, Y, is equal to the new lower
natural level of output, Y;, and the price level is higher than before the oil shock: shifts in
aggregate supply affect output not only in the short run but in the medium run as well.

Do these implications fit what we have observed in response to increases in the price of
oil, both in the 1970s and recently? The answer is given by Figure 8.16, which plots the
evolution of the real price of oil and inflation — using the CPI — and Figure 8.17, which plots
the evolution of the real price of oil and the unemployment rate, in the UK since 1970.
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OPEC countries realised that high oil
revenues might not last forever. Many
of them saved a large proportion of the
income from oil revenues.

Figure 8.16

Oil price increases and
inflation in the UK
since 1970

The oil price increases of the 1970s
were associated with large increases
in inflation, but this has not been the
case for the recent oil price increases.

Source: Energy Information Administration
(EIA) — Official Energy Statistics from the US
Government, Eurostat.
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15 —

Figure 8.17

Oil price increases and
unemployment in the UK
since 1970

The oil price increases of the 1970s
were associated with large increases in
unemployment, but this has not been
the case for the recent oil price
increases.

Unemployment rate

Source: Energy Information Administration
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Oil price increases: why are the 2000s so different from the 1970s?

The question triggered by Figures 8.16 and 8.17 is an
obvious one: why is it that oil price increases were associ-
ated with stagflation in the 1970s but have had so little
apparent effect on the economy in the 2000s?

A first line of explanation is that other shocks besides
just the increase in the price of oil were at work in the
1970s and in the 2000s. In the 1970s, not only did the
price of oil increase, so did the prices of many other raw
materials. This implies that the aggregate supply relation
shifted up by more than implied by just the increase in the
price of oil. In the 2000s, many economists believe that,
partly because of globalisation and foreign competition,
workers in advanced countries became weaker in bar-
gaining. If true, this implies that, while the increase in oil
prices shifted the aggregate supply curve up, the decrease
in bargaining power of workers shifted it down, dampen-
ing or even eliminating the adverse effects of the oil price
increase on output and the price level.

Econometric studies suggest, however, that more was
at work, and that, even after controlling for the presence
of these other factors, the effects of the price of oil have
changed since the 1970s. Figure 8.18 shows the effects of
a 100% increase in the price of oil on output and the price
level, estimated using data from two different periods.
The black and brown lines show the effects of an increase
in the price of oil on the CPI and on GDP, based on data
from 1970:1 to 1986:4; the blue and pink lines do the
same, but based on data from 1987:1 to 2006:4 (the time

scale on the horizontal axis is in quarters). The figure sug-
gests two main conclusions. First, in both periods, as pre-
dicted by our model, the increase in the price of oil leads
to an increase in the CPI and a decrease in GDP. Second,
the effects of the increase in the price of oil on both the
CPI and GDP have become smaller, roughly half of what
they were earlier.

Why have the adverse effects of the increase in the
price of oil become smaller? This is still very much a topic
of research but, at this stage, two hypotheses appear
plausible.

The first hypothesis is that, today, US workers are less
powerful in bargaining than they were in the 1970s. Thus,
as the price of oil has increased, workers have been more
willing to accept a reduction in wages, limiting the upward
shift in the aggregate supply curve and thus limiting the
adverse effect on the price level and on output. (Make
sure you understand this statement, using Figure 8.15.)

The second hypothesis concerns monetary policy.
When the price of oil increased in the 1970s, people
started expecting much higher prices, and P¢ increased a
lot. The result was a further shift of the aggregate supply
curve, leading to a larger increase in the price level and a
larger decrease in output. Today, monetary policy is very
different from what it was in the 1970s, and expectations
are that central banks will not let the increase in the price
of oil lead to a higher price level. Thus, P has barely
increased, leading to a smaller shift of the aggregate

100)

Real oil price (1970
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CPI response, pre-1987 data

Per cent

GDP response, pre-1987 data

GDP response, post-1987 data

Figure 8.18
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The effects of 100% increase in the price of oil on the CPI and on GDP
The effects of an increase in the price of oil on output and the price level are much smaller than they used to be.
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Energy intensity of GDP from 1990-2005

From 1990 to 2005 the use of energy per unit of output declined in many countries of the world, both among the OECD
countries and among the emerging countries, with the exception of Brazil.

Source: International Energy Agency (2008), Worldwide Trends in Energy Use and Efficiency.

supply curve, and thus a smaller effect on output and the
price level, than in the 1970s. (Again, make sure you
understand this statement, using Figure 8.15.)

The third hypothesis regards the evolution of energy
use in the last three decades. Figure 8.19 shows the trend
in energy intensity of GDP (which measures how much
energy is needed to produce one unit of product) in a
number of countries and regions from 1990 to 2005. All

countries have seen a decrease, with the exception of
Brazil. This means that for every unit of output, the power
requirements have decreased in almost every country in
the world and hence the impact of an increase in the price
of oil is lower today than it was in the 1970s, when the
degree of intensity was much higher. In general, in the
OECD countries the reduction was less rapid than in non-
OECD countries. In many cases, these reductions can be
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attributed to strong improvements in energy efficiency
following the introduction of technology and modern pro-
duction processes. For example, in the case of China, the
sharp decline in energy intensity of GDP during the 1990s
was caused mainly by an improvement in energy
efficiency. However, in addition to the degree of energy
efficiency, there are other factors that explain why the
levels of energy are so different between countries: these

are the climate, geographical conditions, the size of the eco-
nomic system and the productive structure. For example,
changes in production structure may decrease or increase
the overall energy intensity of GDP of a country. In the
case of Brazil, for example, the increase in energy inten-
sity of GDP between 1990 and 2005 is due to the sharp
increase of energy in manufacturing and the transport
sector, accompanied by a modest economic growth.

First, the good news (for our model, although not for the UK economy): note how both
the first and the second large increases in the price of oil were followed by major increases in
inflation and in unemployment. This fits our analysis perfectly. Then, the bad news (for our
model): note how the increase in the price of oil since the late 1990s has not been associated
— at least so far — with either an increase in inflation or an increase in unemployment. In
light of what happened in the 1970s, this lack of an effect has come as a surprise to macro-
economists. The state of research and the various hypotheses being explored are discussed
in the Focus box ‘Oil price increases: why are the 2000s so different from the 1970s?’

8.7 CONCLUSIONS

This chapter has covered a lot of ground. Let us repeat some key ideas and develop some of
the earlier conclusions.

The short run versus the medium run

We will return to these issues many » One message of this chapter is that changes in policy and changes in the economic environ-

times in this book. See the discussion
of the recent recession of 2007-2010
in Chapter 20 and see Chapters 23 and
24 on policy.

ment — from changes in consumer confidence to changes in the price of oil - typically have
different effects in the short run than in the medium run. We looked at the effects of a mon-
etary expansion, a deficit reduction, and an increase in the price of oil. The main results are
summarised in Table 8.1. A monetary expansion, for example, affects output in the short
run but not in the medium run. In the short run, a reduction in the budget deficit decreases
output and decreases the interest rate, and it may decrease investment. But in the medium
run, the interest rate decreases, and output returns to the natural level of output, so invest-
ment increases. An increase in the price of oil decreases output not only in the short run but
also in the medium run. And so on.

This difference between the short-run effects and the medium-run effects of policies is
one of the reasons economists disagree in their policy recommendations. Some economists
believe the economy returns quickly to its medium-run equilibrium, so they emphasise
medium-run implications of policy. Others believe the adjustment mechanism through
which output returns to the natural level of output can be very slow, so they put more
emphasis on the short-run effects of policy. They are more willing to use active monetary
policy or fiscal policy to get out of a recession, even if money is neutral in the medium run
and budget deficits have adverse implications in the long run.

Table 8.1 Short-run effects and medium-run effects of a monetary expansion, a budget deficit reduction, and an increase
in the price of oil on output, the interest rate and the price level

Short run Medium run
Output level Interest rate Price level Output level Interest rate Price level
Monetary expansion Increase Decrease Increase (small) No change No change Increase
Deficit reduction Decrease Decrease Decrease (small) No change Decrease Decrease
Increase in oil price Decrease Increase Increase Decrease Increase Increase
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Shocks and propagation mechanisms

This chapter also gives you a general way of thinking about output fluctuations (some- < How to define shocks is harder than it

times called business cycles) — movements in output around its trend (a trend that we have
ignored so far but on which we will focus in Chapters 11-13).

The economy is constantly hit by shocks to aggregate supply, or to aggregate demand or
to both. These shocks may be shifts in consumption coming from changes in consumer
confidence, shifts in investment, shifts in the demand for money, changes in oil prices and
so on. Or they may come from changes in policy — from the introduction of a new tax law,
to a new programme of infrastructure investment, to a decision by the central bank to fight
inflation by tightening the money supply.

Each shock has dynamic effects on output and its components. These dynamic effects are
called the propagation mechanism of the shock. Propagation mechanisms are different for
different shocks. The effects of a shock on activity may be largest at the beginning of the
shock and then decrease over time. Or the effects may build up for a while and then
decrease and disappear. We saw, for example, that the effects of an increase in money on
output reach a peak after six to nine months and then slowly decline afterward, as the price
level eventually increases in proportion to the increase in nominal money. Some shocks
have effects even in the medium run. This is the case for any shock that has a permanent
effect on aggregate supply, such as a permanent change in the price of oil.

Fluctuations in output come from the continual appearance of new shocks, each with its
propagation mechanism. At times, some shocks are sufficiently bad or come in sufficiently
bad combinations that they create a recession. The two world recessions of the 1970s were
due largely to increases in the price of oil; more recently, as we anticipated in Chapter 1, four
shocks hit the US economy, and caused the most severe recession after the Great Depression
in 1929 (we will explain the origins of the recession of 2007-2010 in Chapter 20). What we
call economic fluctuations are the result of these shocks and their dynamic effects on output.

Where we go from here: output, unemployment and inflation

In developing the model of this chapter, we assumed that the nominal money stock was
constant. That is, although we considered the effects of a one-time change in the level of
nominal money (in Section 8.4), we did not allow for sustained nominal money growth.
We are now ready to relax this assumption and allow for nominal money growth. Only
by considering positive nominal money growth can we explain why inflation is typically
positive and think about the relation between economic activity and inflation. Movements
in unemployment, output and inflation are the topics of the next two chapters.

SUMMARY

looks. Suppose a failed economic pro-
gramme in an emerging country leads
to political chaos in that country, which
leads to increased risk of nuclear war
in the region, which leads to a fall in
consumer confidence in the whole EU
which leads to a recession in the USA.
What is the ‘shock’? The failed pro-
gramme? The fall of democracy? The
increased risk of nuclear war? Or the
decrease in consumer confidence? In
practice, we have to cut the chain of
causation somewhere. Thus, we may
refer to the drop in consumer confi-
dence as the shock, ignoring its under-
lying causes.

@ The model of aggregate supply and aggregate demand

level decreases the real money stock, increasing the inter-

describes the movements in output and the price level
when account is taken of equilibrium in the goods mar-
ket, the financial market and the labour market.

® The aggregate supply relation captures the effects of out-

put on the price level. It is derived from equilibrium in the
labour market. It is a relation between the price level, the
expected price level and the level of output. An increase
in output decreases unemployment; the decrease in
unemployment increases wages and, in turn, increases
the price level. An increase in the expected price level
leads, one-for-one, to an increase in the actual price level.

The aggregate demand relation captures the effects of
the price level on output. It is derived from equilibrium in
goods and financial markets. An increase in the price

est rate and decreasing output.

In the short run, movements in output come from shifts
in either aggregate demand or aggregate supply. In the
medium run, output returns to the natural level of output,
which is determined by equilibrium in the labour market.

An expansionary monetary policy leads in the short run
to an increase in the real money stock, a decrease in the
interest rate and an increase in output. Over time, the
price level increases and the real money stock decreases
until output has returned to its natural level. In the
medium run, money does not affect output and changes
in money are reflected in proportional increases in the
price level. Economists refer to this fact by saying that, in
the medium run, money is neutral.
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e Areduction in the budget deficit leads in the short run to
a decrease in the demand for goods and therefore to a
decrease in output. Over time, the price level decreases,
leading to an increase in the real money stock and a
decrease in the interest rate. In the medium run, output
increases back to the natural level of output, but the
interest rate is lower and investment is higher.

@ An increase in the price of oil leads, in both the short run
and the medium run, to a decrease in output. In the short
run, it leads to an increase in the price level, which
decreases the real money stock and leads to a contraction
of demand and output. In the medium run, an increase in
the price of oil decreases the real wage paid by firms,
increases the natural rate of unemployment and, there-
fore, decreases the natural level of output.

KEY TERMS

e The difference between short-run effects and medium-
run effects of policies is one of the reasons economists
disagree in their policy recommendations. Some
economists believe the economy adjusts quickly to its
medium-run equilibrium, so they emphasise medium-
run implications of policy. Others believe the adjustment
mechanism through which output returns to the natural
level of output is a slow process at best, so they put more
emphasis on the short-run effects of policy.

® Economic fluctuations are the result of a continual
stream of shocks to aggregate supply or to aggregate
demand and of the dynamic effects of each of these
shocks on output. Sometimes the shocks are sufficiently
adverse, alone or in combination, that they lead to a
recession.
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QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the
following statements true, false or uncertain. Explain briefly.

a. The aggregate supply relation implies that an increase in
output leads to an increase in the price level.

b. The natural level of output can be determined by looking
at the aggregate supply relation alone.

c. The aggregate demand relation slopes down because at
a higher price level, consumers wish to purchase fewer
goods.

d. In the absence of changes in fiscal or monetary policy, the
economy will always remain at the natural level of output.

e. Expansionary monetary policy has no effect on the level
of output in the medium run.

f. Fiscal policy cannot affect investment in the medium run
because output always returns to its natural level.

g. In the medium run, output and the price level always
return to the same value.

2. Spending shocks and the medium run

Suppose the economy begins with output equal to its natural
level. Then, there is a reduction in income taxes.

a. Using the AS-AD model developed in this chapter, show
the effects of a reduction in income taxes on the position
of the AD, AS, IS and LM curves in the medium run.

b. What happens to output, the interest rate, and the price
level in the medium run? What happens to consumption
and investment in the medium run?

3. Supply shocks and the medium run

Consider an economy with output equal to the natural level of
output. Now suppose there is an increase in unemployment
benefits.

a. Using the model developed in this chapter, show the
effects of an increase in unemployment benefits on the
position of the AD and AS curves in the short run and in
the medium run.

b. How will the increase in unemployment benefits affect
output and the price level in the short run and in the
medium run?

4. The neutrality of money

a. In what sense is money neutral? How is monetary policy
useful if money is neutral?

b. Fiscal policy, like monetary policy, cannot change the
natural level of output. Why then is monetary policy con-
sidered neutral but fiscal policy is not?

c. Discuss the statement: ‘Because neither fiscal nor
monetary policy can affect the natural level of output,
it follows that, in the medium run, the natural level of
output is independent of all government policies.’



CHAPTER 8 PUTTING ALL MARKETS TOGETHER: THE AS-AD MODEL 185

DIG DEEPER

5. The paradox of saving, one last time

In chapter problems at the end of Chapters 3 and 5, we exam-
ined the paradox of saving in the short run, under different
assumptions about the response of investment to output and
the interest rate. Here we consider the issue one last time in the
context of the AS—AD model.

a. Suppose the economy begins with output equal to its
natural level. Then there is a decrease in consumer
confidence, as households attempt to increase their
saving, for a given level of disposable income.

b. In AS-AD and IS-LM diagrams, show the effects of the
decline in consumer confidence in the short run and the
medium run. Explain why curves shift in your diagrams.

c. What happens to output, the interest rate and the price
level in the short run? What happens to consumption,
investment and private saving in the short run? Is it
possible that the decline in consumer confidence will
actually lead to a fall in private saving in the short run?

d. Repeat part (b) for the medium run. Is there any paradox
of saving in the medium run?

6. Suppose that the interest rate has no effect on
investment

a. Can you think of a situation in which this may happen?
b. What does this imply for the slope of the IS curve?

c. What does this imply for the slope of the LM curve?

d. What does this imply for the slope of the AD curve?

Continue to assume that the interest rate has no effect on
investment. Assume that the economy starts at the natural
level of output. Suppose there is a shock to the variable z, so
that the AS curve shifts up.

e. What is the short-run effect on output and the price level?
Explain in words.

f. What happens to output and the price level over time?
Explain in words.

7. You learned in problem 6 (on the liquidity trap) in Chap-
ter 5 that money demand becomes very flat at low interest
rates. For this problem, consider the money demand function
to be horizontal at a zero nominal interest rate.

a. Draw the LM curve. How does the slope of the curve
change when the interest rate rises above zero?

b. Draw the IS curve. Does the shape of the curve change
(necessarily) when the interest rate falls below zero?

c. Draw the AD curve? (Hint: from the IS-LM diagram,
think about the price level at which the interest rate is
zero. How does the AD curve look above this price level?
How does the AD curve look below this price level?)

d. Draw the AD and AS curves and assume that equilibrium
is at a point where output is below the natural level of
output and where the interest rate is zero. Suppose the
central bank increases the money supply. What will be

the effects on output in the short run and in the medium
run? Explain in words.

8. Demand shocks and demand management

Assume that the economy starts at the natural level of output.
Now suppose there is a decline in business confidence, so that
investment demand falls for any interest rate.

a. In an AD-AS diagram, show what happens to output and
the price level in the short run and the medium run.

b. What happens to the unemployment rate in the short
run? in the medium run?

Suppose that the European Central Bank decides to respond
immediately to the decline in business confidence in the short
run. In particular, suppose that the European Central Bank
wants to prevent the unemployment rate from changing in the
short run after the decline in business confidence.

c. What should the European Central Bank do? Show how
the European Central Bank’s action, combined with the
decline in business confidence, affects the AD-AS dia-
gram in the short run and the medium run.

d. How do short-run output and the short-run price level
compare to your answers from part (a)?

e. How do the short-run and medium-run unemployment
rates compare to your answers from part (b)?

9. Supply shocks and demand management

Assume that the economy starts at the natural level of output.
Now suppose there is an increase in the price of oil.

a. In an AS-AD diagram, show what happens to output and
the price level in the short run and the medium run.

b. What happens to the unemployment rate in the short
run? in the medium run?

Suppose that the European Central Bank decides to respond

immediately to the increase in the price of oil. In particular,

suppose that the European Central Bank wants to prevent the
unemployment rate from changing in the short run, after the
increase in the price of oil. Assume that the European Central

Bank changes the money supply once — immediately after the

increase in the price of oil — and then does not change the

money supply again.

c. What should the European Central Bank do to prevent
the unemployment rate from changing in the short run?
Show how the European Central Bank’s action, combined
with the decline in business confidence, affects the
AD-AS diagram in the short run and the medium run.

d. How do output and the price level in the short run and
the medium run compare to your answers from part (a)?

e. How do the short-run and medium-run unemployment
rates compare to your answers from part (b)?

10. Based on your answers to problems 8 and 9 and the mate-
rial from the chapter, comment on the following statement:

The European Central Bank has the easiest job in the
world. All it has to do is conduct expansionary monetary
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policy when the unemployment rate increases and con-
tractionary monetary policy when the unemployment
rate falls.

11. Taxes, oil prices and workers

Everyone in the labour force is concerned with two things:
whether they have a job and, if so, their after-tax income from
the job (i.e. their after-tax real wage). An unemployed worker
may also be concerned with the availability and amount of
unemployment benefits, but we will leave that issue aside for
this problem.

a. Suppose there is an increase in oil prices. How will this
affect the unemployment rate in the short run and the
medium run? How about the real wage (W/P)?

b. Suppose there is a reduction in income taxes. How will
this affect the unemployment rate in the short run and
the medium run? How about the real wage? For a given
worker, how will after-tax income be affected?

c. According to our model, what policy tools does the
government have available to increase the real wage?

d. During 2003 and 2004, oil prices increased more or less
at the same time that income taxes were reduced. A
popular joke at the time was that people could use their
tax refunds to pay for the higher petrol prices. How do
your answers to this problem make sense of this joke?

EXPLORE FURTHER

12. Adding energy prices to the AS curve

In this problem, we incorporate the price of energy inputs (e.g.
oil) explicitly into the AS curve.

Suppose the price-setting equation is given by
P=(1+pwers*

where Py is the price of energy resources and 0 <a < 1. Ignoring
a multiplicative constant, W*Ps, * is the marginal cost function
that would result from the production technology, Y = N°E*,
where N is employed labour and E represents units of energy
resources used in production.

As in the text, the wage-setting relation is given by
W =P°F(u, 2)

Make sure to distinguish between Py, the price of energy
resources, and P¢, the expected price level for the economy as a
whole.

a. Substitute the wage-setting relation into the price-setting
relation to obtain the aggregate supply relation.

b. Let x=P;/P, the real price of energy. Observe that P x x =
P, and substitute for P, in the AS relation you derived in
part (a). Solve for P to obtain

P :Pe(l + ,u)l/“F(u, z)x(l—a)/a

c. Graph the AS relation from part (b) for a given P* and a
given x.

d. Suppose that P = P¢. How will the natural rate of unem-
ployment change if x, the real price of energy, increases?
[Hint: you can solve the AS equation for x to obtain
the answer, or you can reason it out. If P = P, how must
F(u, 2) change when x increases to maintain the equality
in part (b)? How must u change to have the required
effect on F(u, 2)?]

e. Suppose that the economy begins with output equal to
the natural level of output. Then the real price of energy
increases. Show the short-run and medium-run effects
of the increase in the real price of energy in an AD-AS
diagram.

The text suggests that a change in expectations about mone-
tary policy may help explain why increases in oil prices over
the past few years have had less of an adverse effect on the
economy than the oil price shocks of the 1970s. Let us examine
how such a change in expectations would alter the effect of an
oil price shock.

f. Suppose there is an increase in the real price of energy. In
addition, despite the increase in the real price of energy,
suppose that the expected price level (i.e. P®) does not
change. After the short-run effect of the increase in the
real price of energy, will there be any further adjustment
of the economy over the medium run? In order for the
expected price level not to change, what monetary action
must wage setters be expecting after an increase in the
real price of energy?

13. Growth and fluctuations: some economic history

When economists think about history, fluctuations often stand
out — oil shocks and stagflation in the 1970s, a recession
followed by a long expansion in the 1980s, a recession followed
by an extraordinary low-unemployment, low-inflation boom
in the 1990s. This question puts these fluctuations into some
perspective.

Go to the website of the OECD Economic Outlook Database and
and retrieve the quarterly data on real GDP at constant prices.
Get real GDP for the fourth quarter of 1959, 1969, 1979,
1989 and 1999 and for the fourth quarter of the most recent
year available.

a. Using the real GDP numbers for 1959 and 1969, calculate
the decadal growth rate of real GDP for the 1960s. Do the
same for the 1970s, 1980s and 1990s and for the avail-
able years of the most recent decade.

b. How does growth in the 1970s compare to growth in the
later decades? How does growth in the 1960s compare to
the later decades? Which decade looks most unusual?

We invite you to visit the Blanchard page on the Prentice Hall website, at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.



Chapter 9

THE NATURAL RATE OF
UNEMPLOYMENT AND
THE PHILLIPS CURVE

In 1958, A. W. Phillips drew a diagram plotting the rate of inflation against William Phillips was an influential New
the rate of unemployment in the UK for each year from 1861-1957. He Zealand economist who spent most
f 4 e id n . lati b inflati d of his academic career at the London
ound clear evidence of a negative relation between inflation and unem- School of Economics (LSE).

ployment: when unemployment was low, inflation was high, and when
unemployment was high, inflation was low, often even negative.

Two years later, Paul Samuelson and Robert Solow replicated Phillips Paul Samuelson and Robert Solow are

exercise for the USA, using data from 1900-1960. Figure 9.1 reproduces t'\\‘Ntt)) ‘I"’e"'_k""""f‘ us economis:s, |bm'h
q q q q q q q 5 obel prize winners, respectively In

their findings, using CPI inflation as a measure of the inflation rate. Apart 1970 a:d 1987. P y

from the period of very high unemployment during the 1930s (the years

from 1931-1939 are denoted by triangles and are clearly to the right of the other points in
the figure), there also appeared to be a negative relation between inflation and unemployment
in the USA.

This relation, which Samuelson and Solow labelled the Phillips curve, rapidly became central
to macroeconomic thinking and policy. It appeared to imply that countries could choose
between different combinations of unemployment and inflation. A country could achieve
low unemployment if it were willing to tolerate higher inflation, or it could achieve price-level
stability — zero inflation — if it were willing to tolerate higher unemployment. Much of the dis-
cussion about macroeconomic policy became a discussion about which point to choose on the
Phillips curve.

In the 1970s, however, the relation broke down. In the USA and most other OECD countries,
there was both high inflation and high unemployment, clearly contradicting the original Phillips
curve. A relation reappeared, but it reappeared as a relation between the unemployment rate
and the change in the inflation rate. Today, high unemployment leads not to low inflation but to
a decrease in inflation over time. Conversely, low unemployment doesn’t lead to high inflation
but to an increase in inflation over time.

The purpose of this chapter is to explore the mutations of the Phillips curve and, more gener-
ally, to understand the relation between inflation and unemployment. You will see that what
Phillips discovered was the aggregate supply relation and that the mutations of the Phillips
curve came from changes in the way people and firms formed expectations.
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The chapter has three sections:

e Section 9.1 shows how we can think of the aggregate supply relation as a relation between
inflation, expected inflation and unemployment.

e Section 9.2 uses this relation to interpret the mutations in the Phillips curve over time.

e Section 9.3 further discusses the relation between unemployment and inflation across coun-
tries and over time.

9.1 INFLATION, EXPECTED INFLATION AND
UNEMPLOYMENT

We then replaced the unemployment » Our first step will be to show that the aggregate supply relation we derived in Chapter 8 can
rate by its expression in terms of output  he rewritten as a relation between inflation, expected inflation and the unemployment rate.
o obtain a relation between the price Let’s go back to the aggregate supply relation between the price level, the expected price

level, the expected price level and out- . . . .
put. We do not need o take that step level and the unemployment rate we derived in Chapter 8 [equation (8.1)]:

here. P=P(1+ WwF(u,2)

The function, £, comes from the wage- >  Recall that the function, F, captures the effects on the wage of the unemployment rate, u,

setting relation, equation (7.1): and of the other factors that affect wage setting, represented by the catchall variable, z.

W= P*F(u, 2) It will be convenient here to assume a specific form for this function. We shall assume that
this function F is exponential:

F(u, Z) = e—OClH—Z

This captures the notion that the higher the unemployment rate, the lower the wage; and
the higher z (for example, the more generous unemployment benefits are), the higher the
wage. The parameter o (the Greek lowercase letter alpha) captures the strength of the
effect of unemployment on the wage.

Replace the function, F, by this specific form in the aggregate supply relation above:

P=P°(1 + p)e ™= [9.1]
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Now, take logarithms of (9.1) to get:
logP=logP*+log(1+u) —au+z
Then, subtract log P, from both sides to get:
logP—logP,=logP*—logP,+log(1+u) —ou+z
Then, equation (9.1) can be rewritten as
n=n°+(Uu+2)—ou [9.2]

where n=1log P —log P ,, n° =1og P* —log P, and log(1 + i) = u because u is small.
Thus equation (9.2) is less and less precise as inflation rises — say in Argentina . . .
You should make sure you understand each of the effects at work in equation (9.2):

® An increase in expected inflation, ¢, leads to an increase in actual inflation, .

To see why, start from equation (9.1). An increase in the expected price level, P¢,
leads, one for one, to an increase in the actual price level, P: if wage setters expect a
higher price level, they set a higher nominal wage, which leads to an increase in the price
level.

Now note that, given last period’s price level, a higher price level this period implies a
higher rate of increase in the price level from last period to this period — that is, higher
inflation. Similarly, given last period’s price level, a higher expected price level this
period implies a higher expected rate of increase in the price level from last period to this
period — that is, higher expected inflation. So the fact that an increase in the expected
price level leads to an increase in the actual price level can be restated as: an increase in
expected inflation leads to an increase in inflation.

® Given expected inflation, ©¢, an increase in the mark-up, U, or an increase in the factors that
affect wage determination — an increase in z — leads to an increase in inflation, 7.

From equation (9.1): given the expected price level, P¢, an increase in either u or
increases the price level, P. Using the same argument as in the previous bullet to restate
this proposition in terms of inflation and expected inflation: given expected inflation, 7%,
an increase in either u or z leads to an increase in inflation 7.

@ Given expected inflation, ©°, an increase in the unemployment rate, u, leads to a decrease in
inflation, .

From equation (9.1): given the expected price level, P, an increase in the unemploy-
ment rate, u, leads to a lower nominal wage, which leads to a lower price level, P.
Restating this in terms of inflation and expected inflation: given expected inflation, 7%,
an increase in the unemployment rate, u, leads to a decrease in inflation, 7.

We need one more step before we return to a discussion of the Phillips curve: when we
look at movements in inflation and unemployment in the rest of the chapter, it will often be
convenient to use time indexes so that we can refer to variables such as inflation, or
expected inflation or unemployment in a specific year. So we rewrite equation (9.2) as:

mo=ni+ (U+2) — oy, [9.3]

The variables 7, 7 and u, refer to inflation, expected inflation and unemployment in
year t. Be sure you see that there are no time indexes on u and z. This is because we shall
typically think of both y and z as constant while we look at movements in inflation, expected
inflation and unemployment over time.

9.2 THE PHILLIPS CURVE

Now let’s look at the relation between unemployment and inflation as it was first discovered
by Phillips, Samuelson and Solow around 1960. Unlike Phillips, who worked on UK data

Note that log P — log P, = log(P/IP,) =

log (1 + ﬂ) = log + m =~ m,
P,

if mis small.

<< From now on, to lighten your reading,
we often refer to the inflation rate
simply as inflation and to the unem-
ployment rate simply as unemployment.

< Increase in m® = Increase in 1.

<C Increase in y or z=> Increase in 1.

< Increase in u= Decrease in m.
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from the 19th century, Samuelson and Solow worked on more recent US data. Here we will
tell the story of how they discovered that the Phillips curve actually changes over time. This
represented a huge progress in macroeconomics.

The early incarnation

Imagine an economy where inflation is positive in some years, negative in others and is on
average equal to zero. As we will see later in this chapter, average inflation was close to zero
during much of the period Phillips, Samuelson and Solow were looking at.

In such an environment, how will wage setters choose nominal wages for the coming
year? With the average inflation rate equal to zero in the past, it is reasonable for wage
setters to expect that inflation will be equal to zero over the next year as well. So, let’s
assume that expected inflation is equal to zero — that 7§ = 0. Equation (9.3) then becomes

= (u+2) —ou, [9.4]

This is precisely the negative relation between unemployment and inflation that Phillips
found for the UK and that Solow and Samuelson found for the USA. The story behind it is
simple: given the expected price level, which workers simply take to be last year’s price
level, lower unemployment leads to a higher nominal wage. A higher nominal wage leads
to a higher price level. Putting the steps together, lower unemployment leads to a higher
price level this year relative to last year’s price level — that is, to higher inflation. This mech-
anism has sometimes been called the wage-price spiral, an expression that captures well
the basic mechanism at work:

e In response to the higher nominal wage, firms increase their prices and the price level
increases.

e Inresponse to the higher price level, workers ask for a higher nominal wage the next time
the wage is set.

@ The higher nominal wage leads firms to further increase their prices. As a result, the price
level increases further.

e In response to this further increase in the price level, workers, when they set the wage
again, ask for a further increase in the nominal wage.

o Low unemployment leads to a higher nominal wage.

And so the race between prices and wages results in steady wage and price inflation.

Mutations

The combination of an apparently reliable empirical relation together with a plausible story
to explain it led to the adoption of the Phillips curve by macroeconomists and policy makers.
During the 1960s, US macroeconomic policy was aimed at maintaining unemployment in a
range that appeared consistent with moderate inflation. And, throughout the 1960s, the
negative relation between unemployment and inflation provided a reliable guide to the
joint movements in unemployment and inflation.

Figure 9.2 plots the combinations of the inflation rate and the unemployment rate in the
USA for each year from 1948-1969. Note how well the Phillips relation held during the long
economic expansion that lasted during most of the 1960s. During the years 1961-1969,
denoted by black diamonds in the figure, the unemployment rate declined steadily from
6.8% to 3.4%, and the inflation rate steadily increased from 1.0% to 5.5%. Put informally,
from 1961-1969, the US economy moved up along the Phillips curve.

Around 1970, however, the relation between the inflation rate and the unemployment
rate, so visible in Figure 9.2, broke down. Figure 9.3 shows the combination of the inflation
rate and the unemployment rate in the USA for each year since 1970. The points are scat-
tered in a roughly symmetric cloud: there is no visible relation between the unemployment
rate and the inflation rate.



Inflation rate (per cent)

Inflation rate (per cent)

CHAPTER 9 THE NATURAL RATE OF UNEMPLOYMENT AND THE PHILLIPS CURVE 191

8 — O
m}
7 —
6 —
€ 1969
5 —
1968
4= *
m}
1966,
3 0‘ o
o 1967
2 — 1965
m} O
;= 1964% g #0963 *
m}
0= o
-1 | | T |
3.0 4.0 5.0 6.0 7.0
Unemployment rate (per cent)
14 —
m}
12 —
o m}
10 — =
O
8 o
] O
6 — [} 5 o [}
O
41— O O O O
o | |
7 & DEE|| o = o
(]
o0 ] [} =
m} ]
0 | | | | | |
4 5 6 7 8 9 10

Unemployment rate (per cent)

Why did the original Phillips curve vanish? There are two main reasons:

The USA was hit twice in the 1970s by large increases in the price of oil (see Chapter 8).
The effect of these increases in non-labour costs was to force firms to increase their prices
relative to the wages they were paying — in other words, to increase the mark-up, u. As
shown in equation (9.3), an increase in u leads to an increase in inflation, even at a given
rate of unemployment, and this happened twice in the 1970s. But the main reason for the
breakdown of the Phillips curve relation was the second reason.

Wage setters changed the way they formed their expectations. This change came, in turn,
from a change in the behaviour of inflation. Look at Figure 9.4, which shows the US
inflation rate since 1900. Starting in the 1960s (the decade shaded in the figure), you
can see a clear change in the behaviour of the rate of inflation. First, rather than being
sometimes positive and sometimes negative, as it had been for the first part of the cen-
tury, the rate of inflation became consistently positive. Second, inflation became more

Figure 9.2

Inflation versus
unemployment in the
USA, 1948-1969

The steady decline in the US
unemployment rate throughout the
1960s was associated with a steady
increase in the inflation rate.

Figure 9.3

Inflation versus
unemployment in the
USA since 1970

Beginning in 1970, the relation
between the unemployment rate
and the inflation rate disappeared
in the USA.
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Figure 9.4

US inflation since 1900

Since the 1960s, the US inflation rate
has been consistently positive. Inflation
has also become more persistent:
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rate next year.
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persistent: high inflation in one year became more likely to be followed by high inflation
the next year.

The persistence of inflation led workers and firms to revise the way they formed their
expectations. When inflation is consistently positive year after year, expecting that the price
level this year will be the same as the price level last year — which is the same as expecting
zero inflation — becomes systematically incorrect; worse, it becomes foolish. People do not
like to make the same mistake repeatedly. So, as inflation became consistently positive and
more persistent, when people formed expectations, they started to take into account the
presence and the persistence of inflation. This change in expectation formation changed the
nature of the relation between unemployment and inflation.

Let’s look at the argument in the previous paragraph more closely. First, suppose expecta-
tions of inflation are formed according to

ni=0m. [9.5]

The value of the parameter 6 (the Greek lowercase theta) captures the effect of last year’s
inflation rate, 7,_;, on this year’s expected inflation rate, 7;. The higher the value of 6, the
more last year’s inflation leads workers and firms to revise their expectations of what
inflation will be this year. We can think of what happened in the 1970s as an increase in the
value of 6 over time:

® As long as inflation was low and not very persistent, it was reasonable for workers and
firms to ignore past inflation and to assume that the price level this year would be
roughly the same as price level last year. For the period that Samuelson and Solow had
looked at, O was close to zero, and expectations were roughly given by 7= 0.

Think about how you form expecta- > @ As inflation became more persistent, workers and firms started changing the way they

tions. What do you expect inflation to
be next year? How did you come to this
conclusion?

formed expectations. They started assuming that if inflation was high last year, inflation
was likely to be high this year as well. The parameter 6, the effect of last year’s inflation
rate on this year’s expected inflation rate, increased. The evidence suggests that, by the
mid-1970s, people formed expectations by expecting this year’s inflation rate to be the
same as last year’s inflation rate — in other words, that 0 was now equal to 1.

Now turn to the implications of different values of 6 for the relation between inflation
and unemployment. To do so, replace equation (9.5) in equation (9.3):

s
—

mo=0m_,+ (U+2)—ou,
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@ When 6 equals 0, we get the original Phillips curve, a relation between the inflation rate
and the unemployment rate:

.= (u+2) - au,

@ When 0is positive, the inflation rate depends not only on the unemployment rate but also
on last year’s inflation rate:

m=0m_,+ (u+2)—ou,

@ When fequals 1, the relation becomes (moving last year’s inflation rate to the left side of
the equation)

n-r.,=U+2) - oy [9.6]

So, when 6 = 1, the unemployment rate affects not the inflation rate but rather the change
in the inflation rate: high unemployment leads to decreasing inflation; low unemployment
leads to increasing inflation.

This discussion is the key to what happened from 1970 onward. As € increased from O to < This line, called a regression line, is

1, the simple relation between the unemployment rate and the inflation rate disappeared.
This disappearance is what we saw in Figure 9.3. But a new relation emerged, this time
between the unemployment rate and the change in the inflation rate — as predicted by equa-
tion (9.6). This relation is shown in Figure 9.5, which plots the change in the inflation rate
versus the unemployment rate observed for each year since 1970. The figure shows a clear
negative relation between the unemployment rate and the change in the inflation rate. The
line that best fits the scatter of points for the period 1970-2006 is given by

- =4.4% - 0.73u, [9.7]

The line is drawn in Figure 9.5. For low unemployment, the change in inflation is posi-
tive. For high unemployment, the change in inflation is negative. This is the form the
Phillips curve relation between unemployment and inflation takes today.

To distinguish it from the original Phillips curve [equation (9.4)], equation (9.6) —
or its empirical counterpart, equation (9.7) —is often called the modified Phillips curve, or
the expectations-augmented Phillips curve (to indicate that P._; stands for expected
inflation), or the accelerationist Phillips curve (to indicate that a low unemployment rate
leads to an increase in the inflation rate and thus an acceleration of the price level). We will

0.0

m— 1y = 4.4% — 0.73u;

Change in inflation (per cent)

-5.04 | | | | | |
4 5 6 7 8 9 10
Unemployment (per cent)

obtained using econometrics. (See
Appendix 2 at the end of the book.)
Note that the line does not fit the cloud
of points very tightly. There are years
when the change in inflation is much
larger than implied by the line, and
years when the change in inflation is
much smaller than implied by the line.
We return to this point later.

@ Original Phillips curve: Increase in
u,= Lower inflation

@ Modified Phillips curve: Increase in
u, = Decreasing inflation

Figure 9.5

Change in inflation versus
unemployment in the USA
since 1970

Since 1970, there has been a negative
relation between the unemployment
rate and the change in the inflation
rate in the USA.
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Friedman was awarded the Nobel »
Prize in 1976. Phelps was awarded the
Nobel Prize in 2006.

simply call equation (9.6) the Phillips curve and refer to the earlier incarnation, equation
(9.4), as the original Phillips curve.

Back to the natural rate of unemployment

The history of the Phillips curve is closely related to the discovery of the concept of the
natural unemployment rate that we introduced in Chapter 7.

The original Phillips curve implied that there was no such thing as a natural unemploy-
ment rate: if policy makers were willing to tolerate a higher inflation rate, they could maintain
a lower unemployment rate forever.

In the late 1960s, while the original Phillips curve still gave a good description of the
data, two economists, Milton Friedman and Edmund Phelps, questioned the existence of
such a trade-off between unemployment and inflation. They questioned it on logical
grounds, arguing that such a trade-off could exist only if wage setters systematically under-
predicted inflation and that they were unlikely to make the same mistake forever. Friedman
and Phelps also argued that, if the government attempted to sustain lower unemployment
by accepting higher inflation, the trade-off would ultimately disappear; the unemployment
rate could not be sustained below a certain level, a level they called the ‘natural rate of
unemployment’. Events proved them right, and the trade-off between the unemployment
rate and the inflation rate indeed disappeared. (See the Focus box ‘Theory ahead of facts:
Milton Friedman and Edmund Phelps’.) Today, most economists accept the notion of a
natural rate of unemployment — subject to the many caveats we will see in the next section.

Let’s make explicit the connection between the Phillips curve and the natural rate of
unemployment.

By definition (see Chapter 7), the natural rate of unemployment is the unemployment
rate such that the actual price level is equal to the expected price level. Equivalently, and
more conveniently here, the natural rate of unemployment is the unemployment rate such
that the actual inflation rate is equal to the expected inflation rate. Denote the natural
unemployment rate by u, (where the index, n, stands for natural). Then, imposing the
condition that actual inflation and expected inflation be the same (7, = 7{) in equation (9.3)
gives

0=(u+2)-au,
Solving for the natural rate, u,:

un=“;7’ [9.8]

The higher the mark-up, g, or the higher the factors that affect wage setting, z, the higher
the natural rate of unemployment.
Now rewrite equation (9.3) as

u+z
nt—ﬂfz—oc(ut—

(04

Note from equation (9.8) that the fraction on the right side is equal to u,, so we can
rewrite the equation as

m—ri=—ou,—u,) [9.9]

If the expected rate of inflation (7f) is well approximated by last year’s inflation rate,
7., the equation finally becomes

-y =—o(u,—u,) [9.10]
Equation (9.10) is an important relation, for two reasons:

e It gives us another way of thinking about the Phillips curve as a relation between the
actual unemployment rate, u,, the natural unemployment rate, u,, and the change in the
inflation rate, 7, — 7,_;.
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The change in the inflation rate depends on the difference between the actual and the < u,< u,= m,>m,,

natural unemployment rates. When the actual unemployment rate is higher than the natural =~ U> th= M <My4

unemployment rate, the inflation rate decreases; when the actual unemployment rate is

lower than the natural unemployment rate, the inflation rate increases.

e It also gives us another way of thinking about the natural rate of unemployment: the < Calling the natural rate ‘the non-
natural rate of unemployment is the rate of unemployment required to keep the inflation ~ accelerating-inflation rate of unem-
rate constant. This is why the natural rate is also called the non-accelerating inflation ~ Ployment’ is actually wrong. It should

be called ‘the non-increasing inflation
rate of unemployment (NAIRU). rate of unemployment’. But NAIRU has

What has been the natural rate of unemployment in the USA since 1970? Put another  ow pecome so standard that it is
way: what has been the unemployment rate that, on average, has led to constant inflation?  too late to change it.

To answer this question, all we need to do is to return to equation (9.7), the estimated <C From 1997-2006, the average unem-
relation between the change in inflation and the unemployment rate since 1970. Setting the ~ ployment rate was 4.9%. Yet the infla-
change in inflation equal to zero in that equation implies a value for the natural unemploy- ::"ir:a:gg";asT:i’:iTy tz:t:at?:tl:hzogg
ment rate of 4.4%./0.73 = 6%. In words: the evidence suggests that, since 1970 in the USA, natural rat;e of un eg?pl oyment is now
the average rate of unemployment required to keep inflation constant has been equal to 6%.

lower than 6%. More on this in the next
Let’s summarise what we have discussed so far: section.

@ The aggregate supply relation is well captured in most industrialised economies today by
a relation between the change in the inflation rate and the deviation of the unemploy-
ment rate from the natural rate of unemployment [equation (9.8)].

® When the unemployment rate exceeds the natural rate of unemployment, the inflation
rate decreases. When the unemployment rate is below the natural rate of unemploy-

ment, the inflation rate increases.

FOCUS

Theory ahead of facts: Milton Friedman and Edmund Phelps

Economists are usually not very good at predicting major
changes before they happen, and most of their insights are
derived after the fact. Here is an exception.

In the late 1960s — precisely as the original Phillips
curve relation was working like a charm - two eco-
nomists, Milton Friedman and Edmund Phelps, argued
that the appearance of a trade-off between inflation and
unemployment was an illusion.

Here are a few quotes from Milton Friedman. About the
Phillips curve, he said:

Implicitly, Phillips wrote his article for a world in which
everyone anticipated that nominal prices would be stable
and in which this anticipation remained unshaken and
immutable whatever happened to actual prices and
wages. Suppose, by contrast, that everyone anticipates
that prices will rise at a rate of more than 75% a year — as,
for example, Brazilians did a few years ago. Then, wages
must rise at that rate simply to keep real wages
unchanged. An excess supply of labor [by this, Friedman
means high unemployment] will be reflected in a less
rapid rise in nominal wages than in anticipated prices, not
in an absolute decline in wages.

He went on:

To state [my] conclusion differently, there is always a
temporary trade-off between inflation and unemploy-
ment; there is no permanent trade-off. The temporary
trade-off comes not from inflation per se, but from a rising
rate of inflation.

He then tried to guess how much longer the apparent
trade-off between inflation and unemployment would last
in the USA:

But how long, you will say, is ‘temporary’? ...I can at
most venture a personal judgment, based on some exam-
ination of the historical evidence, that the initial effect
of a higher and unanticipated rate of inflation lasts for
something like two to five years; that this initial effect then
begins to be reversed; and that a full adjustment to the
new rate of inflation takes as long for employment as for
interest rates, say, a couple of decades.

Friedman could not have been more right. A few years
later, the original Phillips curve started to disappear, in
exactly the way Friedman had predicted.

Source: Milton Friedman, ‘The Role of Monetary Policy’, American Economic
Review, 1968, 58(1), 1-17. (The article by Phelps, ‘Money — Wage Dynamics

and Labor-Market Equilibrium’, Journal of Political Economy, 1968, 76,
678-711, made many of the same points more formally.)
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9.3 THE PHILLIPS CURVE AND THE NATURAL RATE OF
UNEMPLOYMENT IN EUROPE

In the previous section we showed how the relation between inflation and unemployment
has held quite well in the USA since 1970. But evidence from its earlier history, as well as
evidence from other countries, suggests that the relation between inflation and unemploy-
ment can and does vary across countries and time. What has been the natural rate of
unemployment in European countries since 1970? And has it changed over time?

Variations in the natural rate across European countries

To know what the natural rate of unemployment has been in Europe since 1970, we need
to return again to equation (9.7), the estimated relation between the change in inflation
and the unemployment rate since 1970. By setting the change in inflation equal to zero in
that equation we find a value for the natural unemployment rate. Recall from equation
(9.8) that the natural rate of unemployment depends on all the factors that affect wage set-
ting, represented by the catchall variable, z; the mark-up set by firms, y; and the response
of inflation to unemployment, represented by . If these factors differ across countries,
there is no reason to expect all countries to have the same natural rate of unemployment.
And natural rates indeed differ across countries, sometimes considerably. The first column
in Table 9.1 reports the value for the natural rate of unemployment in some European coun-
tries since 1970.

Some European countries have unemployment rates that are very low by international
standards, even compared to the USA. The Netherlands and Denmark are such cases. Other
countries such as Finland, France and Ireland suffer from high unemployment. Because
their inflation rates are stable, we can, relying on the argument just developed, reach a
stronger conclusion: this high unemployment reflects a high natural rate of unemployment,
not a deviation of the unemployment rate from the natural rate. This in turn tells us where
we should look for explanations: in the factors determining the wage-setting and the price-
setting relations.

Is it easy to identify the relevant factors? One often hears the statement that one of the
main problems of Europe is its labour market rigidities. These rigidities, the argument goes,
are responsible for its high unemployment. While there is some truth to this statement, the
reality is more complex.

Table 9.1 The natural rate of unemployment in some European countries

Country 1970-2008 1970-1990 1991-2008
Denmark 6.0% 5.8% 6.5%
Finland 77.0% 4.6% 9.3%
France 7.4% 6.5% 9.4%
Germany 6.0% 41% 8.6%
Ireland 7.5% 9.0% 9.0%
Netherlands 5.6% 6.9% 4.7%
Sweden 3.9% 2.6% 7.3%
UK 6.7% 6.7% 6.7%

Source: OECD Economic Outlook database.

What explains European unemployment?

What do critics have in mind when they talk about the ‘labour market rigidities’ afflicting
Europe? They have in mind in particular:

® A generous system of unemployment insurance — The replacement rate (that is, the
ratio of unemployment benefits to the after-tax wage) is often high in Europe, and the
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duration of benefits — the period of time for which the unemployed are entitled to receive
benefits — often runs in years.

Some unemployment insurance is clearly desirable, but generous benefits may
increase unemployment in at least two ways: they decrease the incentives the unem-
ployed have to search for jobs. They may also increase the wage that firms have to pay.
Recall our discussion of efficiency wages in Chapter 7: the higher unemployment bene-
fits are, the higher the wages firms have to pay in order to motivate and keep workers.

® A high degree of employment protection — By employment protection, economists have
in mind the set of rules that increase the cost of layoffs for firms. These range from high
severance payments to the need for firms to justify layoffs, to the possibility for workers
to appeal the decision and have it reversed.

The purpose of employment protection is to decrease layoffs and thus to protect
workers from the risk of unemployment. What it does, however, is also increase the
cost of labour for firms, thus reducing those hired and making it harder for the unem-
ployed to get jobs. The evidence suggests that, while employment protection does not
necessarily increase unemployment, it changes its nature: the flows in and out of unem-
ployment decrease, but the average duration of unemployment increases. Such long
duration increases the risk that the unemployed lose skills and morale, decreasing their
employability.

e Minimum wages — Most European countries have national minimum wages. In some
countries, the ratio of the minimum wage to the median wage can be quite high. As
we discussed in Chapter 7, high minimum wages clearly run the risk of decreasing
employment for the least skilled workers, thus increasing their unemployment rate.

e Bargaining rules — In most European countries, labour contracts are subject to extension
agreements. A contract agreed to by a subset of firms and unions can be automatically
extended to all firms in the sector. This considerably reinforces the bargaining power of
unions because it reduces the scope for competition by non-unionised firms. As we saw
in Chapter 7, stronger bargaining power on the part of the unions may result in higher
unemployment: higher unemployment is needed to reconcile the demands of workers
with the wages paid by firms.

Do these labour market institutions really explain high unemployment in Europe? Is the
case open and shut? Not quite. Here it is important to recall two important facts.

Fact 1: as we saw in Chapter 1, unemployment was not always high in Europe. Recall the
evolution of unemployment shown in Figure 1.2: in the 1970s, the unemployment rate in
the four major continental European countries was lower than that in the USA, around
2-3% (compared to 5% in the USA). The natural rate in these countries has increased since
1970-1990 and today is around 8-9%. Let us return to Table 9.1. The second and third
columns in the table compare the natural unemployment rate in 1970-1990 with the same
rate in 1991-2008. In most cases, with the exceptions of the Netherlands and the UK, the
natural rate of unemployment increased. How do we explain this increase?

One hypothesis is that institutions were different then and that labour market rigidities
have appeared only in the past 40 years. This turns out not to be the case, however. It is
true that, in response to the adverse shocks of the 1970s (in particular the two recessions
following the increases in the price of oil), many European governments increased the
generosity of unemployment insurance and the degree of employment protection. But, even
in the 1960s, European labour market institutions looked nothing like US labour market
institutions. Social protection was higher in Europe, yet unemployment was lower.

A different line of explanation focuses on the interaction between institutions and
shocks. Some labour market institutions may be benign in some environments and very
costly in others. Take employment protection. If competition between firms is limited, the
need to adjust employment in each firm may be limited as well, and so the cost of employ-
ment protection may be low. But if competition, either from other domestic firms or from
foreign firms, increases, the cost of employment protection may become very high. Firms

<< When inflation is stable, then the
unemployment rate is roughly equal
to the natural rate.
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that cannot adjust their labour force quickly may simply be unable to compete and may go
out of business. Thus, even if employment protection rules do not change, higher competition
can lead to a higher natural rate.

Fact 2: many European countries actually have low unemployment. This is shown in
Figure 7.4, which gives the unemployment rate for the EU27. In all these countries, inflation
is stable, so the unemployment rate is roughly equal to the natural rate. The unemployment
rate is high in the four large continental countries; this is indeed why we focused on them
in Chapter 1. But note how low the unemployment rate is in some other countries — in
particular, Denmark, Ireland and the Netherlands.

Is it the case that these low-unemployment countries have low benefits, low employment
protection and weak unions? Things are unfortunately not so simple: countries such as
Ireland and the UK indeed have labour market institutions that resemble those of the USA:
limited benefits, low employment protection and weak unions. But countries such as
Denmark and the Netherlands have a high degree of social protection — in particular, high
unemployment benefits and strong unions.

So what is one to conclude? An emerging consensus among economists is that the devil
is in the details: generous social protection is consistent with low unemployment, but it has
to be provided efficiently. For example, unemployment benefits can be generous, as long as
the unemployed are, at the same time, forced to take jobs if such jobs are available. Some
employment protection — for example, in the form of generous severance payments — may
not prevent low unemployment as long as firms do not face the prospect of long administra-
tive or judicial uncertainty when they lay off workers. Countries such as Denmark appear to
have been more successful in achieving these goals. Creating incentives for the unemployed
to take jobs and simplifying the rules of employment protection are on the reform agenda
of many European governments. One may hope they will lead to a decrease in the natural
rate in the future.

Variations in the natural rate over time

In writing equation (9.6) and estimating equation (9.7), we treated u + z as a constant, but
there are good reasons to believe that u and z vary over time. The degree of monopoly
power of firms, the structure of wage bargaining, the system of unemployment benefits and
so on are likely to change over time, leading to changes in either i or z and, by implication,
changes in the natural rate of unemployment.

Changes in the natural unemployment rate over time are hard to measure. The reason is,
again, that we do not observe the natural rate, only the actual rate. But broad evolutions can
be established by comparing average unemployment rates, say across decades. Using this
approach, we just saw how the natural rate of unemployment had increased in Europe since
the 1970s, and discussed some reasons why this might be. In the USA, the natural rate has
moved much less than that in Europe. Nevertheless, it is also far from constant. From the
1950s to the 1980s, the US unemployment rate fluctuated around a slowly increasing trend:
average unemployment was 4.5% in the 1950s, and it was 7.3% in the 1980s. Since 1990,
the trend appears to have been reversed, with an average unemployment rate of 5.7% in
the 1990s and (so far) an average unemployment rate of 5.1% in the 2000s. This has led a
number of economists to conclude that the US natural rate of unemployment has fallen. It
is probably close to 5% today.

High inflation and the Phillips curve relation

Recall how, in the 1970s, the US Phillips curve changed as inflation became more persistent
and wage setters changed the way they formed inflation expectations. The lesson is a
general one: the relation between unemployment and inflation is likely to change with the
level and the persistence of inflation. Evidence from countries with high inflation confirms
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FOCUS

The Phillips curve and long-term unemployment

In this chapter we have studied the relation between
inflation and unemployment regardless of the duration of
unemployment. We made the assumption that the long-
term unemployed and the newly unemployed have the
same impact on wage and price formation. However,
longer unemployment spells can be related to lower prob-
abilities of transition out of unemployment and into
employment. Therefore, the long-term unemployed might
be less relevant to wage and price formation than the
newly unemployed.

How important is the duration of unemployment for
the short-run trade-off between inflation and unemploy-
ment implied by the Phillips curve? This is a relevant
question, given that the inverse short-run relationship
between prices and unemployment is widely used by
policy-making institutions to assess the desired monetary
policy. Yet, in the presence of long-term unemployment,
the aggregate rate of unemployment may provide a dis-
torted measure of the true pressures exerted on prices and
wages. To take into account the duration of unemploy-
ment, one has to include different unemployment lengths
in the Phillips curve. This can be done by constructing an

index of unemployment that assigns different weights to
the unemployed based on the length of their unemploy-
ment spell.

By doing this, one can show that unemployment
duration does matter in the determination of prices and
that a smaller weight ought to be given to the long-term
unemployed. Moreover, the impact of the long-term
unemployed is not found to be uniform across countries.
In some countries, in particular some Western European
countries, the long-term unemployed have a negligible
effect on prices. This variation across countries can be
explained by some of the institutions that characterise
labour markets in the OECD, such as employment protec-
tion and unionisation levels.

Insofar as the monetary authority employs Phillips
curve models and the corresponding NAIRUs derived to
asses inflationary pressures and to forecast inflation, the
policy maker should look at a breakdown of unemploy-
ment in terms of duration to get more accurate informa-
tion concerning inflationary developments.

Source: The Phillips curve and long-term unemployment by Ricardo Llaudes,
European Central Bank Working Paper Series No. 441, February 2005.

this lesson. Not only does the way workers and firms form their expectations change, but so
do institutional arrangements.

When the inflation rate becomes high, inflation also tends to become more variable. As
a result, workers and firms become more reluctant to enter into labour contracts that set
nominal wages for a long period of time: if inflation turns out to be higher than expected,
real wages may plunge, and workers will suffer a large cut in their living standard. If
inflation turns out to be lower than expected, real wages may go up sharply. Firms may not
be able to pay their workers. Some may go bankrupt.

For this reason, the terms of wage agreements change with the level of inflation. Nominal
wages are set for shorter periods of time, down from a year to a month or even less. Wage
indexation, a provision that automatically increases wages in line with inflation, becomes
more prevalent.

These changes lead in turn to a stronger response of inflation to unemployment. To see
this, an example based on wage indexation will help. Imagine an economy that has two
types of labour contracts. A proportion, A (the Greek lowercase letter lambda), of labour
contracts is indexed: nominal wages in those contracts move one for one with variations in
the actual price level. A proportion, 1 — A, of labour contracts is not indexed: nominal wages
are set on the basis of expected inflation.

Under this assumption, equation (9.9) becomes

= [Ar,+ (1 - D) xf] — ou, — u,)

<< More concretely: when inflation runs,

on average, at 3% per year, wage
setters can be confident that inflation
will be between 1% and 5%. When
inflation runs, on average, at 30% per
year, wage setters can be confident
inflation will be between 20% and 40%.
In the first case, the real wage may end
up 2% higher or lower than expected
when the wage setters set the nominal
wage. In the second case, it may end
up 10% higher or lower than expected.
There is much more uncertainty in the
second case.
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High inflation is the topic of Chapter 22. »

The term in brackets on the right reflects the fact that a proportion, A, of contracts is
indexed and thus responds to actual inflation, 7, and a proportion, 1 — A, responds to
expected inflation, 7z, If we assume that this year’s expected inflation is equal to last year’s
actual inflation, 7§ = 7,_,, we get

T = [/lﬂ[ + (1 - /’L)ﬂt—l] - a(u[ - un) [911]

When A = 0, all wages are set on the basis of expected inflation — which is equal to last
year’s inflation, 7,_; — and the equation reduces to equation (9.10):

T, — oy = —o(u, — uy,)

When A is positive, however, a proportion, A, of wages is set on the basis of actual
inflation rather than expected inflation. To see what this implies, reorganise equation
(9.11): move the term in brackets to the left, factor (1 — A) on the left of the equation and
divide both sides by (1 - 1), to get

T — T = (ut - un)

__a

1-2

Wage indexation increases the effect of unemployment on inflation. The higher the proportion

of wage contracts that are indexed — the higher A — the larger the effect the unemployment
rate has on the change in inflation — the higher the coefficient o/ (1 — A).

The intuition is as follows: without wage indexation, lower unemployment increases
wages, which in turn increases prices. But because wages do not respond to prices right
away, there is no further increase in prices within the year. With wage indexation, however,
an increase in prices leads to a further increase in wages within the year, which leads to a
further increase in prices, and so on, so that the effect of unemployment on inflation within
the year is higher.

If, and when, A gets close to 1 — which is when most labour contracts allow for wage
indexation — small changes in unemployment can lead to very large changes in inflation. Put
another way, there can be large changes in inflation with nearly no change in unemploy-
ment. This is what happens in countries where inflation is very high: the relation between
inflation and unemployment becomes more and more tenuous and eventually disappears
altogether.

Deflation and the Phillips curve relation

We have just looked at what happens to the Phillips curve when inflation is very high.
Another issue is what happens when inflation is low, and possibly negative — when there is
deflation.

The motivation for asking the question is given by an aspect of Figure 9.1 we men-
tioned at the start of the chapter but then left aside. In that figure, note how the points
corresponding to the 1930s (they are denoted by triangles) lie to the right of the others. Not
only is unemployment unusually high — this is no surprise because we are looking at the
years corresponding to the Great Depression — but, given the high unemployment rate, the
inflation rate is surprisingly high. In other words, given the very high unemployment rate,
we would have expected not merely deflation but a large rate of deflation. In fact, deflation
was limited, and from 1934-1937, inflation was actually positive.

How do we interpret this fact? There are two potential explanations.

One explanation is that the Great Depression was associated with an increase not only in
the actual unemployment rate but also in the natural unemployment rate. This seems
unlikely. Most economic historians see the Depression primarily as the result of a large
adverse shift in aggregate demand leading to an increase in the actual unemployment rate
over the natural rate of unemployment rather than an increase in the natural rate of unem-
ployment itself.

The other explanation is that, when the economy starts experiencing deflation, the
Phillips curve relation breaks down. One possible reason is the reluctance of workers to
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accept decreases in their nominal wages. Workers will unwittingly accept a cut in their real < Consider two scenarios. In one, infla-

wages that occurs when their nominal wages increase more slowly than inflation. However,
they are likely to fight the same cut in their real wages if it results from an overt cut in their
nominal wages. If this argument is correct, this implies that the Phillips curve relation
between the change in inflation and unemployment may disappear or at least become

weaker when the economy is close to zero inflation.

This issue is a crucial one at this stage because, in many countries, inflation is now very
low. Inflation has actually been negative in Japan since the late 1990s. What happens to the
Phillips curve relation in this environment of low inflation or even deflation is one of the

developments closely watched by macroeconomists today.

SUMMARY

tion is 4%, and your nominal wage
goes up by 2%. In the other, inflation is
0%, and your nominal wage is cut by
2%. Which do you dislike most? You
should be indifferent between the two:
in both cases, your real wage goes
down by 2%. There is some evidence,
however, that most people find the first
scenario less painful. More on this in
Chapter 24.

The aggregate supply relation can be expressed as a rela-
tion between inflation, expected inflation and unemploy-
ment. Given unemployment, higher expected inflation
leads to higher inflation. Given expected inflation, higher
unemployment leads to lower inflation.

When inflation is not very persistent, expected inflation
does not depend very much on past inflation. Thus, the
aggregate supply relation becomes a relation between
inflation and unemployment. This is what Phillips in the
UK and Solow and Samuelson in the USA discovered
when they looked, in the late 1950s, at the joint
behaviour of unemployment and inflation.

As inflation became more persistent in the 1970s and
1980s, expectations of inflation became based more and
more on past inflation. In the USA today, the aggregate
supply relation takes the form of a relation between
unemployment and the change in inflation. High unem-
ployment leads to decreasing inflation; low unemploy-
ment leads to increasing inflation.

The natural unemployment rate is the unemployment
rate at which the inflation rate remains constant. When
the actual unemployment rate exceeds the natural rate of
unemployment, the inflation rate decreases; when the

KEY TERMS

actual unemployment rate is less than the natural unem-
ployment rate, the inflation rate increases.

The natural rate of unemployment depends on many fac-
tors that differ across countries and can change over time.
This is why the natural rate of unemployment varies across
countries: it is much higher in Europe than in the USA.
This is also why the natural unemployment rate varies
over time: in Europe, the natural unemployment rate has
increased a lot since the 1960s. In the USA, the natural
unemployment rate increased by 1-2% from the 1960s to
the 1980s, and appears to have decreased since then.

Changes in the way the inflation rate varies over time
affect the way wage setters form expectations and also
how much they use wage indexation. When wage index-
ation is widespread, small changes in unemployment can
lead to very large changes in inflation. At high rates of
inflation, the relation between inflation and unemploy-
ment disappears altogether.

® At very low or negative rates of inflation, the Phillips

curve relation appears to become weaker. During the
Great Depression, even very high unemployment led only
to limited deflation. The issue is important because many
countries have low inflation today.

Phillips curve 187
wage-price spiral 190

modified, or expectations-
augmented, or
accelerationist

Phillips curve 193

non-accelerating inflation
rate of unemployment
(NAIRU) 195

wage indexation 199
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QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the
following statements true, false or uncertain. Explain briefly.

a. The original Phillips curve is the negative relation
between unemployment and inflation first observed in
the UK.

b. The original Phillips curve relation has proven to be very
stable across countries and over time.

c. The aggregate supply relation is consistent with the
Phillips curve as observed before the 1970s, but not since.

d. Policy makers can exploit the inflation—unemployment
trade-off only temporarily.

e. In the late 1960s, the economists Milton Friedman and
Edmund Phelps said that policy makers could achieve as
low a rate of unemployment as they wanted.

f. The expectations-augmented Phillips curve is consistent
with workers and firms adapting their expectations after
the macroeconomic experience of the 1960s.

2. Discuss the following statements.

a. The Phillips curve implies that when unemployment is
high, inflation is low, and vice versa. Therefore, we may
experience either high inflation or high unemployment,
but we will never experience both together.

b. As long as we do not mind having high inflation, we can
achieve as low a level of unemployment as we want.
All we have to do is increase the demand for goods and
services by using, for example, expansionary fiscal policy.

3. Mutations of the Phillips curve
Suppose that the Phillips curve is given by

m=mi+0.1-2u,
a. What is the natural rate of unemployment?

Assume,
e _
= 0m,_,

and suppose that 6 is initially equal to 0. Suppose that the
rate of unemployment is initially equal to the natural rate.
In year t, the authorities decide to bring the unemployment
rate down to 3% and hold it there forever.

b. Determine the rate of inflation in years ¢, t + 1, t + 2 and
t+5.

c. Do you believe the answer given in (b)? Why or why not?
(Hint: think about how people are likely to form expecta-
tions of inflation.)

Now suppose that in year t + 5, 6 increases from 0 to 1.
Suppose that the government is still determined to keep u
at 3% forever.

d. Why might 6 increase in this way?

e. What will the inflation rate be in years t + 5, t + 6 and
t+7?

f. Do you believe the answer given in (e)? Why or why not?

4. Oil shocks, inflation and unemployment
Suppose that the Phillips curve is given by
w,—m;=0.08+0.1u,—2u,

where L is the mark-up of prices over wages. Suppose that (i is
initially equal to 20%, but that as a result of a sharp increase
in oil prices, [ increases to 40% in year t and after.

a. Why would an increase in oil prices result in an increase
in u?

b. What is the effect of the increase in u on the natural rate
of unemployment? Explain in words.

DIG DEEPER
5. The macroeconomic effects of the indexation of
wages
Suppose that the Phillips curve is given by

m—m;=0.1-2u,
where

Ti=Tpy

Suppose that inflation in year t — 1 is zero. In year t, the

authorities decide to keep the unemployment rate at 4%
forever.

a. Compute the rate of inflation for years t, t + 1, t + 2 and
t+ 3.

Now suppose that half the workers have indexed labour
contracts.

b. What is the new equation for the Phillips curve?
¢. Re-compute your answer to part (a).

d. What is the effect of wage indexation on the relation
between 7 and u?

6. The price of oil declined substantially in the 1990s

a. Can the fall in the price of oil help explain the evidence
(presented in this chapter) on inflation and unemploy-
ment in the 1990s?

b. What was the likely effect of the fall in the price of oil on
the natural rate of unemployment?
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7. Supply shocks and wage flexibility
Suppose that the Phillips curve is given by
= My =—ou, — Uy)

where
u,=(u+2)/o

Recall that this Phillips curve was derived in this chapter under
the assumption that the wage bargaining equation took the
form

W=P(1-ou,+2)
We can think of oc as a measure of wage flexibility — the higher

is o, the greater is the response of the wage to a change in the
unemployment rate, o,

a. Suppose u=0.03 and z=0.03. What is the natural rate of
unemployment if oo = 1? if oo = 2? What is the relation
between o and the natural rate of unemployment?
Interpret your answer.

In Chapter 9, the text suggested that a reduction in the bar-
gaining power of workers may have something to do with the
economy’s relatively mild response to the increases in oil prices
in the past few years as compared to the economy’s response
to increases in oil prices in the 1970s. One manifestation of a
reduction in worker bargaining power could be an overall
increase in wage flexibility, i.e., an increase in .

b. Suppose that as a result of an oil price increase,
increases to 0.06. What is the new natural rate of unem-
ployment if &= 1? if oo = 2? Would an increase in wage
flexibility tend to weaken the adverse effect of an oil price
increase?

EXPLORE FURTHER

8. Estimating the natural rate of unemployment

To answer this question, you will need data on the annual
unemployment and inflation rates since 1970, which can be
obtained from the website of the Organization for Economic
Cooperation and Development (OECD) (www.oecd.org).

Retrieve the data for the unemployment rate. In addition,
retrieve the data for the consumer price index (CPI), all urban
consumers.

a. Define the inflation rate in year t as the percentage
change in the CPI between year t — 1 and year t. Compute
the inflation rate for each year and the change in the
inflation rate from one year to the next.

b. Plot the data for all the years since 1970 on a diagram,
with the change in inflation on the vertical axis and the
rate of unemployment on the horizontal axis. Is your
graph similar to Figure 9.5?

c. Using a ruler, draw the line that appears to fit best the
points in the figure. Approximately what is the slope of
the line? What is the intercept? Write down the corre-
sponding equation.

d. According to your analysis in (b), what has been the nat-
ural rate of unemployment since 1970?

9. Changes in the natural rate of unemployment
a. Repeat problem 8, but now draw separate graphs for the
period 1970 to 1990 and the period since 1990.

b. Do you find that the relation between inflation and
unemployment is different in the two periods? If so, how
has the natural rate of unemployment changed?

We invite you to visit the Blanchard page on the Prentice Hall website, at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.

FURTHER READING

For more, read Olivier Blanchard, ‘European unemployment.
The evolution of facts and ideas’, Economic Policy, Volume 1,
2006, 1-54.
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APPENDIX

From the aggregate supply relation to a relation between inflation,

expected inflation and unemployment

We show here how to go from the relation between the price
level, the expected price level and the unemployment rate
given by equation (9.1)

P=P(1+uw(1-au+z)

to the relation between inflation, expected inflation and the
unemployment rate given by equation (9.2)

n=n°+(Uu+2)—ou

First, introduce time subscripts for the price level, the
expected price level and the unemployment rate, so P, P
and u, refer to the price level, the expected price level and
the unemployment rate in year t, retrospectively. Equation
(9.1) becomes

P=Pi(1 + 1) (1 - o, +2)

Next, go from an expression in terms of price levels to an
expression in terms of inflation rates. Divide both sides by
last year’s price level, P ;:

PP
4 ==L1+wA-ou+2) [9A.1]
P, p, H ‘

Take the fraction P./P,_; on the left side and rewrite it as

£=R—1%71+P[71=1+P[—PH
Py P P

=1+m

where the first equality follows from adding and subtracting
P,_, in the numerator of the fraction, the second equality fol-
lows from the fact that P_,/P_, = 1 and the third follows
from the definition of the inflation rate [, = (P,— P_,)/P._,].

Do the same for the fraction P{/P,; on the right side,
using the definition of the expected inflation rate (7 =

(Pt—P_1)/P.):

P; =Pf_Pt—1+Pt—1=1+P$_Pt—l
P, P P,

=1+nr;

Replacing P./P,_, and P{/P,_; in equation (9A.1) with the
expressions we have just derived:

Q+m)=A+7)A+wA - ou,+2)

This gives us a relation between inflation, «,, expected
inflation, 7{, and the unemployment rate (u,). The remain-
ing steps make the relation look more friendly: divide both
sidesby (1 + 75) (1 + w):

A+m)

S S />
A+roQ+rm - tE

As long as inflation, expected inflation and the mark-up
are not too large, a good approximation to the left side of
this equation is given by 1 + &, — 7y — i (see Propositions 3
and 6 in Appendix 1 at the end of the book). Replacing in the
equation above and rearranging gives

m=ri+ (U+2) - oy,

Dropping the time indexes, this is equation (9.2) in the
text. With the time indexes kept, this is equation (9.3) in the
text.

The inflation rate, 7,, depends on the expected inflation
rate, m;, and the unemployment rate, u,. The relation also
depends on the mark-up, u, on the factors that affect wage
setting, z, and on the effect of the unemployment rate on
wages, .



Chapter 1 O

INFLATION, ACTIVITY AND NOMINAL
MONEY GROWTH

At the end of the 1970s, inflation reached very high levels in most industrialised countries:
14% per year in the USA and over 13% in the UK. In 1979, the Fed in the USA and the first
government led by Margaret Thatcher in the UK decided to reduce inflation and, to do so,
embarked on a major monetary contraction. Five years later, and after a deep recession, infla-
tion was down to 3% per year in the USA and below 6% in the UK.

Why did the government decide to reduce inflation in both countries? How did it do it? Why was
there a recession? More generally, what are the effects of nominal money growth on inflation
and output? Our treatment of expectations in Chapter 8 was too simple to allow us to take up
these questions. But, with our discussion of expectations and the introduction of the Phillips
curve relation in Chapter 9, we now have the tools we need to answer them. This is what we do
in this chapter:

e Section 10.1 extends the model of Chapter 9 and looks at the three relations between out-
put, unemployment and inflation: Okun’s law, the Phillips curve and the aggregate demand
relation.

e Section 10.2 looks at the effects of money growth on output, unemployment and inflation, in
both the short and the medium run.

e Section 10.3 revisits disinflation, looking at the trade-off between unemployment and infla-
tion and looking at how credibility of the central bank affects the adjustment of the economy
to a decrease in nominal money growth.
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10.1 OUTPUT, UNEMPLOYMENT AND INFLATION

In Chapter 9, we examined the behaviour of two variables: output and the price level. We
characterised the economy by two relations: an aggregate supply relation and an aggregate
demand relation. In this chapter, we extend the model of Chapter 9 to examine three
variables: output, unemployment and inflation. We characterise the economy by three
relations:

e Arelation between output growth and the change in unemployment, called Okun’s law.

® A relation between unemployment, inflation and expected inflation. This is the Phillips
curve relation we developed in Chapter 8.

® An aggregate demand relation between output growth, money growth and inflation. This
relation follows from the aggregate demand relation we derived in Chapter 9.

In this section, we look at each of these relations on its own. In Section 10.2, we put
them together and show their implications for movements in output, unemployment and
inflation.

Okun’s law

We discussed the relation between output and unemployment in Chapter 7. We did so,
however, under two convenient but restrictive assumptions. We assumed that output
moved one-for-one with employment, so changes in output led to equal changes in employ-

We assumed that ¥ = N and that L » ment. We also assumed that the labour force was constant, so changes in employment were

(the labour force) was constant.

The relation is named after Arthur »

Okun, an economist and an adviser to
President Kennedy, who first charac-
terised and interpreted this relation.

If g,, > 3% then u, < u,,
If g, < 3% then u, > u,
If g, = 3% then u,= u,

reflected one-for-one in opposite changes in unemployment.

We must now move beyond these assumptions. To see why, let’s see what they imply for
the relation between the rate of output growth and the unemployment rate. If output and
employment moved together, a 1% increase in output would lead to a 1% increase in
employment. And if movements in employment were reflected in opposite movements in
unemployment, the 1% increase in employment would lead to a decrease of 1% in the
unemployment rate. Let u, denote the unemployment rate in year t, u, ; the unemployment
rate in year t — 1, and g, the growth rate of output from year t — 1 to year t. Then, under
these two assumptions, the following relation would hold:

U= Uy = =8yt [10.1]

In words: the change in the unemployment rate would be equal to the negative of the
growth rate of output. If output growth is, say, 4% for a year, then the unemployment rate
should decline by 4% in that year.

Contrast this with the actual relation between output growth and the change in the
unemployment rate, a relation called Okun’s law. Figure 10.1 plots the change in the
unemployment rate against the rate of output growth in the USA for each year since 1970.
It also plots the regression line that best fits the scatter of points. The equation correspond-
ing to the line is given by

u,—u,, =-0.4(g, — 3%) [10.2]

Like equation (10.1), equation (10.2) shows a negative relation between the change in
unemployment and output growth. But it differs from equation (10.1) in two ways:

» @ Annual output growth has to be at least 3% to prevent the unemployment rate from

rising. This is because of two factors we have neglected so far: labour force growth and
labour productivity growth.

To maintain a constant unemployment rate, employment must grow at the same rate
as the labour force. Suppose the labour force grows at 1.7% per year; then employment
must grow at 1.7% per year. If, in addition, labour productivity — output per worker —
grows at 1.3% per year, this implies that output must grow at 1.7% + 1.3% = 3% per year.
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other words, just to maintain a constant unemployment rate, output growth must be

equal to the sum of labour force growth and labour productivity growth.
In the USA, the sum of the rate of labour force growth and of labour productivity < Suppose productivity growth increases
growth has been roughly equal to 3% per year on average since 1960, and this is why the
number 3% appears on the right side of equation (10.2). We shall call the rate of output
growth needed to maintain a constant unemployment rate the normal growth rate in
the following text.

The coefficient on the right side of equation (10.2) is —0.4, compared to —1.0 in equa-
tion (10.1). Put another way, output growth 1% above normal leads only to a 0.4%
reduction in the unemployment rate in equation (10.2) rather than a 1% reduction in
equation (10.1). There are two reasons:

1. Firms adjust employment less than one-for-one in response to deviations of output < Employment responds less than one-

growth from normal. More specifically, output growth 1% above normal for one year
leads to only a 0.6% increase in the employment rate.

One reason is that some workers are needed, no matter what the level of output.
The accounting department of a firm, for example, needs roughly the same number
of employees whether the firm is selling more or less than normal.

Another reason is that training new employees is costly; for this reason, firms prefer
to keep current employees rather than lay them off when output is lower than normal
and to ask them to work overtime rather than hire new employees when output is higher
than normal. In bad times, firms in effect hoard labour - the labour they will need
when times are better; this behaviour of firms is therefore called labour hoarding.

. An increase in the employment rate does not lead to a one-for-one decrease in the

unemployment rate. More specifically, a 0.6% increase in the employment rate leads
to only a 0.4% decrease in the unemployment rate. The reason is that labour force
participation increases. When employment increases, not all the new jobs are filled by
the unemployed. Some of the jobs go to people who were classified as out of the
labour force, meaning they were not actively looking for jobs. Also, as labour market
prospects improve for the unemployed, some discouraged workers — who were pre-
viously classified as out of the labour force — decide to start actively looking for jobs
and become classified as unemployed. For both reasons, unemployment decreases
less than employment increases.

Figure 10.1

Changes in the
unemployment rate versus
output growth in the USA
since 1970

High output growth is associated with
a reduction in the unemployment rate;
low output growth is associated with
an increase in the unemployment rate.

from 1.3% to 2.3%. What is now the
growth rate of output required to main-
tain a constant unemployment rate?

for-one to movements in output.

<C Employment responds less than one-

for-one to movements in output. Putting
the two steps together: unemployment
responds less than one-for-one to
movements in employment, which
itself responds less than one-for-one to
movements in output.
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Okun’s law:
Gyt> G, = U< Uy
9yt<gy= Up> U4

Phillips curve
U <Uy=Mm >,
Up> U, =M <My

Let’s write equation (10.2) using letters rather than numbers. Let g, denote the normal
growth rate (about 3% per year for the USA). Let the coefficient 3 (the Greek lowercase
beta) measure the effect of output growth above normal on the change in the unemploy-
ment rate. As you saw in equation (10.2), in the USA, 8 equals 0.4. We will give the
evidence for European countries in the next section. We can then write:

U= Uy :_ﬂ(gyt_gy) [10.3]

»  Output growth above normal leads to a decrease in the unemployment rate; output

growth below normal leads to an increase in the unemployment rate.
The operation of Okun’s law in several different countries is described in the Focus box
‘Okun’s law across European and non-European countries’.

The Phillips curve

We saw in Chapter 10 that the aggregate supply relation can be expressed as a relation
between inflation, expected inflation and unemployment [equation (9.10)], the Phillips curve:

m=n—olu,—u,) [10.4]

Inflation depends on expected inflation and on the deviation of unemployment from the
natural rate of unemployment.

We then argued that in the USA today, expected inflation is well approximated by last
year’s inflation. This means we can replace 7§ with 7, ;. With this assumption, the relation
between inflation and unemployment takes the form

= T :—oz(u[— u,) [10.5]

Unemployment below the natural rate leads to an increase in inflation; unemployment
above the natural rate leads to a decrease in inflation. The parameter o gives the effect of
unemployment on the change in inflation. We saw in Chapter 9 that, since 1970 in the
USA, the natural unemployment rate has been on average equal to 6%, and o has been
equal to 0.73. This value of & means that an unemployment rate of 1% above the natural
rate for one year leads to a decrease in the inflation rate of about 0.73%.

The aggregate demand relation

The third relation we will need is a relation between output growth, money growth, and
inflation. We will now see that it follows from the aggregate demand relation we derived in
Chapter 8.

In Chapter 8, we derived the aggregate demand relation as a relation between the level
of output and the real money stock, government spending and taxes [equation (8.3)], based
on equilibrium in both goods and financial markets:

vy (36T
t

Note that have added time indexes, which we did not need in Chapter 8 but will need in
this chapter. To simplify things, we will make two further assumptions here.

First, to focus on the relation between the real money stock and output, we will ignore
changes in factors other than real money here and write the aggregate demand relation

simply as
eer(8)
P,

Second, we shall assume a linear relation between real money balances and output and
rewrite the aggregate demand relation further as

Y= y(%) [10.6]
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where y (the Greek lowercase gamma) is a positive parameter. This equation states that the
demand for goods, and thus output, is proportional to the real money stock. You should
keep in mind, however, that behind this simple relation hides the mechanism you saw in the

IS-LM model:

@ An increase in the real money stock leads to a decrease in the interest rate.
@ The decrease in the interest rate leads to an increase in the demand for goods and, there-

fore, to an increase in output.

Equation (10.6) gives a relation between levels — the output level, the level of money, and
the price level. We need to go from this relation to a relation between growth rates — the
growth rate of output, the growth rate of money and the inflation rate (the growth rate of

the price level). Fortunately, this is easy:

Let g, be the growth rate of output. Let 7, be the growth rate of the price level - the rate
of inflation — and g, be the growth rate of nominal money. Then, from equation (10.6), it

follows that

&y =8m— T,

FOCUS

If a variable is the ratio of two vari-
ables, its growth rate is equal to the
difference between the growth rates of
these two variables. (See Proposition 8
in Appendix 1 at the end of the book.)

So if
Y=yM/P
and y is constant,
9y=Ggn-1.

[10.7] <

Okun’s law across European and non-European countries

The coefficient  in Okun’s law gives the effect on the
unemployment rate of deviations of output growth from
normal. A value of 3 of 0.4 tells us that output growth 1%
above the normal growth rate for one year decreases the
unemployment rate by 0.4%.

The coefficient § depends in part on how firms adjust
their employment in response to fluctuations in produc-
tion. This adjustment of employment depends in turn on
such factors as the internal organisation of firms and the
legal and social constraints on hiring and firing. As these
differ across countries, we would therefore expect the
coefficient f to differ across countries, and indeed it does.
Table 10.1 gives the estimated coefficient  for a number
of countries.

The first column gives estimates of 3 based on data
from 1960-1980. Germany has the highest coefficient

Table 10.1 Okun’s law coefficients across countries
and time

Country 1960-1980 1981-2007
Germany 0.20 0.29
Denmark 0.18 0.72
UK 0.15 0.48
France 0.14 0.41
Netherlands 0.13 0.50
Sweden 0.09 0.49
Italy 0.08 0.11
Non-European countries:

USA 0.39 0.41
Australia 0.26 0.47
Japan 0.02 0.11

among European countries, 0.20, followed by Denmark,
0.18. The UK, 0.11, France, 0.14 and the Netherlands,
0.13, have slightly lower coefficients. The lowest
coefficients are in Italy, 0.08 and Sweden, 0.09. The table
also reports Okun’s coefficients for three non-European
countries, the USA, with the highest coefficient of all,
0.39, Australia, which also has a rather high coefficient,
and Japan, with the lowest coefficient of all, 0.02.

The ranking in the 1960-1980 column fits well with
what we know about the behavior of firms and the struc-
ture of firing/hiring regulations across countries. Italian
firms — somehow like Japanese firms, although to a lesser
extent — have traditionally offered a high degree of job
security to their workers, so variations in Italy’s output
have little effect on employment and, by implication, little
effect on unemployment. So it is no surprise that f is very
small in Italy (and is the smallest in Japan). A high degree
of employment protection (see Chapter 7) explains why
the coefficients estimated for most European countries
are in between those of Japan and the USA.

The last column gives estimates based on data from
1981-2007. The coefficient is nearly unchanged for the
USA, but it becomes higher for all the other countries.
This again fits with what we know about firms and regu-
lations. Increased competition in goods markets since the
early 1980s has led firms in these countries to reconsider
and reduce their commitment to job security. And, at the
urging of firms, legal restrictions on hiring and firing have
been weakened in many countries. Both factors have led
to a larger response of employment to fluctuations in out-
put, thus to a larger value of S.
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Aggregate demand relation:
> M= g, >0
<M= g, <0

Figure 10.2

Output growth,
unemployment, inflation
and nominal money
growth

If nominal money growth exceeds inflation, real money growth is positive, and so is output
growth. If nominal money growth is less than inflation, real money growth is negative, and
so is output growth. In other words, given inflation, expansionary monetary policy (high
nominal money growth) leads to high output growth; contractionary monetary policy (low
nominal money growth) leads to low, possibly negative, output growth.

10.2 THE EFFECTS OF MONEY GROWTH

Let’s collect the three relations between inflation, unemployment and output growth we
have just derived:

e Okun’s law relates the change in the unemployment rate to the deviation of output
growth from normal [equation (10.3)]:

U — U = _ﬁ(ggt - gy)

@ The Phillips curve — equivalently the aggregate supply relation — relates the change
in inflation to the deviation of the unemployment rate from the natural rate [equa-
tion (10.5)]:

- mey =—olu, - uy,)

® The aggregate demand relation relates output growth to the difference between nominal
money growth and inflation [equation (10.7)]:

8t =8me— T

These three relations are shown in Figure 10.2. Start on the left and follow the arrows.
Through aggregate demand, nominal money growth and inflation determine output
growth. Through Okun’s law, output growth determines the change in unemployment. And
through the Phillips curve relation, unemployment determines the change in inflation.

Our task now is to see what these three relations imply for the effects of nominal money
growth on output, unemployment and inflation. The easiest way to proceed is to work
backward in time - that is, to start by looking at the medium run (by looking at where the
economy ends up when all the dynamics have worked themselves out) and then to turn to
the dynamics themselves (that is, to see how the economy gets there).

The medium run

Assume that the central bank maintains a constant growth rate of nominal money, call it g,,.
In this case, what will be the values of output growth, unemployment and inflation in the
medium run?

Okun’s
law

Aggregate
demand

/

Phillips
curve
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o In the medium run, the unemployment rate must be constant: the unemployment rate
cannot increase or decrease forever. Putting u, = u,_, in Okun’s law implies that g,, = g,. In
the medium run, output must grow at its normal rate of growth, g,.

e With nominal money growth equal to g,, and output growth equal to g,, the aggregate
demand relation implies that inflation is constant and satisfies

gy = gm -
Moving 7 to the left and g, to the right gives an expression for inflation:
T=8.,—§&, [10.8]

In the medium run, inflation must be equal to nominal money growth minus normal
output growth. If we define adjusted nominal money growth as equal to nominal
money growth minus normal output growth, equation (10.8) can be stated as: in the
medium run, inflation equals adjusted nominal money growth.

The way to think about this result is as follows: a growing level of output implies a
growing level of transactions and thus a growing demand for real money. So, if output is
growing at 3%, the real money stock must also grow at 3% per year. If the nominal
money stock grows at a rate different from 3% per year, the difference must show up in
inflation (or deflation). For example, if nominal money growth is 8% per year, then
inflation must be equal to 5% per year.

e If inflation is constant, then inflation this year is equal to inflation last year: 7, = 7.
Putting 7, = ,_; in the Phillips curve implies that u, = u,. In the medium run, the unem-
ployment rate must be equal to the natural rate of unemployment.

Let’s summarise: in the medium run, output growth is equal to the normal growth rate.
Unemployment is equal to the natural rate. And both are independent of nominal money
growth. Nominal money growth affects only inflation.

These results are the natural extension of the results we derived in Chapter 8. There, we
saw that changes in the level of nominal money were neutral in the medium run: they had no
effect on either output or unemployment but were reflected one-for-one in changes in the
price level. We see here that a similar neutrality result applies to changes in the growth rate
of nominal money: changes in nominal money growth have no effect on output or unem-
ployment in the medium run but are reflected one-for-one in changes in the rate of inflation.

Another way to state this last result is that the only determinant of inflation in the
medium run is nominal money growth. Milton Friedman put it this way: inflation is always
and everywhere a monetary phenomenon. Unless they lead to higher nominal money growth,
factors such as the monopoly power of firms, strong unions, strikes, fiscal deficits, the price
of oil and so on have no effect on inflation in the medium run.

Nominal and real interest rates in the medium run

What will happen to output and to nominal and real interest rates in the medium run?

To answer that question, we can rely on an important proposition we derived in Chap-
ter 7: in the medium run, output returns to the natural level of output, Y,.

This has a straightforward implication for what happens to the real interest rate. To see
why, return to the IS equation:

Y=CY-D+IY,nN+G

One way of thinking about the IS relation is that it tells us, for given values of G and T,
what real interest rate, r, is needed to sustain a given level of spending and so a given level
of output, Y. If, for example, output is equal to the natural level of output, Y,, then, for given
values of G and T, the real interest rate must be such that

Y,=CY,-T)+I(Y,nN+G

<< Medium run:
gy = g_y

<< Medium run:
m= gm - g_y

<< Medium run:
u=u,

<< The word unless is important. During
episodes of very high inflation (see
Chapter 22), fiscal deficits often lead to
nominal money creation and to higher
nominal money growth.
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This is what the rate was called by »

Wicksell, a Swedish economist, at the
turn of the 20th century.

In the medium run (if g,=0), 7= g,. >

Lower g,, = Lower g,,- n = Lower g,. »

Lower g, = Higher u. >

Higher u= Lower m. >

Since we used the word natural to denote the level of output in the medium run, let’s
similarly call this value of the real interest rate the natural real interest rate and denote it by
r,. Then, our earlier proposition that, in the medium run, output returns to its natural level,
Y,, has a direct implication for the real interest rate:

In the medium run, the real interest rate returns to the natural interest rate, r,. It is inde-
pendent of the rate of money growth.

In this chapter we have learned that the rate of inflation is equal to the rate of money growth
minus the rate of growth of output.

If we assume, as we have done here, that output growth, g, is equal to zero, this proposi-
tion takes an even simpler form: in the medium run, the rate of inflation, x, is equal to the
rate of nominal money growth, g,..

This proposition, together with the previous result about the real interest rate, has a
straightforward implication for what happens to the nominal interest rate in the medium run.
To see why, recall the relation between the nominal interest rate and the real interest rate:

i=r+n°

We saw that in the medium run, the real interest rate equals the natural interest rate, 7.
Also in the medium run, expected inflation is equal to actual inflation (people cannot have
incorrect expectations of inflation forever). It follows that

i=r+7m
Now, because, in the medium run, inflation is equal to money growth, g,,, we get
1=1,+8&n

In the medium run, the nominal interest rate is equal to the natural real interest rate plus the
rate of money growth. So an increase in money growth leads to an equal increase in the nom-
inal interest rate.

Let’s summarise: in the medium run, money growth does not affect the real interest rate,
but it affects both inflation and the nominal interest rate one-for-one.

A permanent increase in nominal money growth of, say, 10%, is eventually reflected in a
10% increase in the inflation rate and a 10% increase in the nominal interest rate — leaving
the real interest rate unchanged. This result — that, in the medium run, the nominal interest
rate increases one-for-one with inflation — is known as the Fisher effect, or the Fisher
hypothesis, after Irving Fisher, an economist at Yale University who first stated it and its
logic at the beginning of the 20th century.

The short run

Let’s now turn to dynamics. Suppose that the economy is initially at its medium-run equi-
librium: unemployment is equal to the natural rate. Output growth is equal to the normal
growth rate. The inflation rate is equal to adjusted nominal money growth.

Suppose that the central bank decides to decrease nominal money growth. We saw
earlier that, in the medium run, lower money growth will lead to lower inflation and
unchanged output growth and unemployment. The question now is: what will happen in
the short run?

Just by looking at our three relations, we can tell the beginning of the story:

® Look at the aggregate demand relation — Given the initial rate of inflation, lower nominal
money growth leads to lower real nominal money growth and thus to a decrease in
output growth.

® Now, look at Okun’s law — Output growth below normal leads to an increase in
unemployment.

@ Now, look at the Phillips curve relation — Unemployment above the natural rate leads to
a decrease in inflation.
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Table 10.2 The effects of a monetary tightening

Year 0 Year 1 Year 2 Year 3
1 Real money growth % (9, —m) 3.0 0.05 5.05 3.0
2 Output growth % (9,) 3.0 0.05 5.05 3.0
3 Unemployment rate % () 6.0 7.00 6.00 6.0
4 Inflation rate % (rm) 5.0 4.00 4.00 4.0
5 (Nominal money growth) % (9m) 8.0 4.05 9.05 7.0

So we have our first result: tighter monetary policy leads initially to lower output growth
and lower inflation. If tight enough, it may lead to negative output growth and thus to a
recession. What happens between this initial response and the medium run (when unem-
ployment returns to the natural rate)? The answer depends on the path of monetary policy,
and the best way to show what happens is to work out a simple example.

Suppose the economy starts in year 0 in medium-run equilibrium. Assume that normal
output growth is 3%, the natural unemployment rate is 6% and nominal money growth is 8%.
Inflation is therefore equal to nominal money growth minus output growth, 8% — 3% = 5%.
Real money growth is equal to nominal money growth minus inflation, 8% — 5% = 3% .

Suppose that the central bank decides to tighten monetary policy in the following way:
it decides to decrease real money growth relative to trend by 2.5% in year 1 and to increase
it relative to trend by 2.5% in year 2. (Why 2.5%? To make the arithmetic simple, as will be
clear later on.) The path of the relevant macroeconomic variables is given in Table 10.2:

® Row 1 shows the path of real money growth. In year O (before the change in policy), real < It would be more natural to describe

money growth is equal to 3%. Under the assumptions we have just made, the change in
monetary policy leads to real money growth of 0.5% (2.5% below normal) in year 1,
5.5% (2.5% above normal) in year 2 and 3% thereafter.

® Row 2 shows the path of output growth. From the aggregate demand relation, real
money growth of 0.5% in year 1 leads to output growth of 0.5% (2.5% below normal);
real money growth of 5.5% in year 2 leads to output growth of 5.5% (2.5% above
normal); thereafter, output growth is equal to the normal growth rate, 3%.

® Row 3 shows the path of the unemployment rate. Okun’s law implies that output growth
of 2.5% below normal for one year leads to an increase in the unemployment rate of
1 percentage point (2.5% multiplied by 0.4, the coefficient in Okun’s law). So, in year 1,
the unemployment rate increases from 6% to 7%. In year 2, output growth of 2.5% above
normal for one year leads to a decrease in the unemployment rate of 1 percentage point.
So, in year 2, the unemployment rate decreases from 7% back to 6%. The unemployment
rate remains equal to 6% thereafter.

® Row 4 shows the path of the inflation rate. For this computation, let’s assume that « is
equal to 1.0 rather than its estimated value of 0.73 that we saw in Chapter 9. This
assumption will simplify our computations. From the Phillips curve relation, an unem-
ployment rate of 7%, which is 1% above the natural rate, leads to a decrease in inflation
from 5% to 4% in year 1. In year 2 and thereafter, the unemployment rate is equal to the
natural rate and, therefore, inflation remains constant at 4%.

e For completeness, row 5 shows the behaviour of nominal money growth consistent with
the path of real money growth we assumed in row 1. Nominal money growth is equal to
real money growth plus inflation. Adding the numbers for real money growth in row 1
and for inflation in row 4 gives the numbers in row 5. This implies a decrease in the rate
of nominal money growth from 8% to 4.5% in year 1, an increase to 9.5% in year 2 and
a decrease to 7% thereafter.

monetary policy in terms of what hap-
pens to nominal money growth. The
algebra would get more complicated,
however. For our purposes, it is easier
to describe it in terms of what happens
to real money growth. We can do so
without loss of generality: given the
inflation rate, the central bank can
always choose nominal money growth
to achieve the real money growth it
wants.

In words: in the short run, monetary tightening leads to a slowdown in growth and a < Put less formally: the temporary

temporary increase in unemployment. In the medium run, output growth returns to normal
and the unemployment rate returns to the natural rate. Money growth and inflation are
both permanently lower.

increase in unemployment buys a per-
manent decrease in inflation.
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From the short run to the medium run

We are now able to explain what happens to nominal and real interest rates from the short
run to the medium run. In Chapter 14 you will learn that an increase in monetary growth
(a monetary expansion) leads to a decrease in nominal interest rates in the short run. In this
chapter, we explained that a monetary expansion leads instead to an increase in nominal
interest rates in the medium run.

What happens, however, between the short run and the medium run? A full character-
isation of the movements of the real interest rate and the nominal interest rate over time
would take us beyond what we can do here, but the basic features of the adjustment process
are easy to describe.

In the short run, the real interest rate and the nominal interest rate both go down. Why
don’t they stay down forever? Let us first state the answer in short: low interest rates lead
to higher demand, which leads to higher output, which eventually leads to higher inflation;
higher inflation leads in turn to a decrease in the real money stock and an increase in inter-
est rates.

Now, here is the answer step-by-step:

® Aslong as the real interest rate is below the natural real interest rate — that is, the value
corresponding to the natural level of output — output is higher than the natural level of
output, and unemployment is below its natural rate.

@ From the Phillips curve relation, we know that, as long as unemployment is below the
natural rate of unemployment, inflation increases.

Negative real money growth & » @ Asinflation increases, it eventually becomes higher than nominal money growth, leading

Monetary contraction.

Figure 10.3

The adjustment of the real
and the nominal interest
rates to an increase in
money growth

An increase in money growth leads
initially to decreases in both the real
and the nominal interest rates. Over
time, however, the real interest rate
returns to its initial value, and the
nominal interest rate converges to a
new higher value, equal to the initial
value plus the increase in money
growth.

to negative real money growth. When real money growth turns negative, the nominal
interest rate starts increasing. And, given expected inflation, so does the real interest
rate.

e In the medium run, the real interest rate increases back to its initial value. Output is then
back to the natural level of output, unemployment is back to the natural rate of unem-
ployment, and inflation is no longer changing. As the real interest rate converges back to
its initial value, the nominal interest rate converges to a new higher value, equal to the
real interest rate plus the new, higher, rate of nominal money growth.

Figure 10.3 summarises these results by showing the adjustment over time of the real
interest rate and the nominal interest rate to an increase in nominal money growth from,

r+10% (—

Nominal interest rate

Real and nominal interest rate

Real interest rate

Time
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FOCUS

Nominal interest rates and inflation across Latin America

in the early 1990s

Figure 10.4 plots nominal interest rate-inflation pairs
for eight Latin American countries (Argentina, Bolivia,
Chile, Ecuador, Mexico, Peru, Uruguay and Venezuela)
for 1992 and 1993 - a period of high inflation in Latin
America. Because the Brazilian numbers would dwarf
those from other countries, they are not included in
the figure. (In 1992, Brazil’s annual inflation rate was
1008%, and its nominal interest rate was 1560%. In 1993,
its inflation was 2140%, and its nominal interest rate
was 3240%!) The numbers for inflation refer to the rate
of change of the consumer price index. The numbers for
nominal interest rates refer to the ‘lending rate’. The exact
definition of the lending rate varies with each country, but
you can think of it as corresponding to the prime interest
rate in the USA - the rate charged to borrowers with the
best credit rating.
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Note the wide range of inflation rates, from 10% to
about 100%. This is precisely why we have chosen to pre-
sent numbers from Latin America in the early 1990s. With
this much variation in inflation, we can learn a lot about
the relation between nominal interest rates and inflation.
And the figure indeed shows a clear relation between infla-
tion and nominal interest rates. The line drawn in the figure
plots what the nominal interest rate should be under the
Fisher hypothesis, assuming an underlying real interest rate
of 5%, so that i = 5% + 7. The slope of the line is 1: under
the Fisher hypothesis, a 1% increase in inflation should be
reflected in a 1% increase in the nominal interest rate.

As you can see, the line fits reasonably well, and
roughly half of the points are above the line, and the other
half are below. The Fisher hypothesis appears roughly
consistent with the cross-country evidence from Latin
America in the early 1990s.
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Figure 10.4

Nominal interest rates and inflation in Latin America, 1992-1993

say, 0% to 10%, starting at time t. Before time ¢, both interest rates are constant and equal
to each other. The real interest rate is equal to r,. The nominal interest rate is also equal to
r, (as inflation and expected inflation are equal to zero).

At time t, the rate of money growth increases from 0% to 10%. The increase in the rate
of nominal money growth leads, for some time, to an increase in the real money stock and
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Figure 10.5

The three-month treasury
bill rate and inflation
since 1927

The increase in inflation from the

early 1960s to the early 1980s was
associated with an increase in the
nominal interest rate. The decrease in
inflation since the mid-1980s has been
associated with a decrease in the
nominal interest rate.

to a decrease in the nominal interest rate. As expected inflation increases, the decrease in
the real interest rate is larger than the decrease of the nominal interest rate.

Eventually, the nominal interest rate and the real interest rate start increasing. In the
medium run, the real interest rate returns to its initial value. Inflation and expected
inflation converge to the new rate of money growth —in this case, 10%. The result is that the
nominal interest rate converges to a value equal to the real interest rate plus 10%.

Evidence for the Fisher hypothesis

There is plenty of evidence that a monetary expansion decreases nominal interest rates in
the short run (see, for example, Chapter 5, Section 5.5). But how much evidence is there for
the Fisher hypothesis, the proposition that, in the medium run, increases in inflation lead to
one-for-one increases in nominal interest rates?

Economists have tried to answer this question by looking at two types of evidence. One
is the relation between nominal interest rates and inflation across countries. Because the
relation holds only in the medium run, we should not expect inflation and nominal interest
rates to be close to each other in any one country at any one time, but the relation should
hold on average. This approach is explored further in the Focus box ‘Nominal interest rates
and inflation across Latin America in the early 1990s’, which looks at Latin American coun-
tries during a period when they had high inflation and finds substantial support for the
Fisher hypothesis.

The other type of evidence is the relation between the nominal interest rate and inflation
over time in a given country. Again, the Fisher hypothesis does not imply that the two
should move together from year to year, but it does suggest that the long swings in inflation
should eventually be reflected in similar swings in the nominal interest rate. To see these
long swings, we need to look at as long a period of time as we can. Figure 10.5 looks at the
nominal interest rate and inflation in the USA since 1927. The nominal interest rate is the
three-month Treasury bill rate, and inflation is the rate of change of the CPI.
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Figure 10.5 has at least three interesting features:

® The steady increase in inflation from the early 1960s to the early 1980s was associated
with a roughly parallel increase in the nominal interest rate. The decrease in inflation
since the mid-1980s has been associated with a decrease in the nominal interest rate.
This evidence supports the Fisher hypothesis.

e Evidence of the short-run effects that we discussed earlier is also easy to see. The nominal
interest rate lagged behind the increase in inflation in the 1970s, while the disinflation
of the early 1980s was associated with an initial increase in the nominal interest rate,
followed by a much slower decline in the nominal interest rate than in inflation.

e The other episode of inflation, during and after the Second World War, underscores the
importance of the ‘medium run’ qualifier in the Fisher hypothesis. During that period, infla-
tion was high but short-lived. And it was gone before it had time to be reflected in a higher
nominal interest rate. The nominal interest rate remained very low throughout the 1940s.

More careful studies confirm our basic conclusion. The Fisher hypothesis that, in the
medium run, increases in inflation are reflected in a higher nominal interest rate, appears
to fit the data quite well, but the adjustment takes a long time. The data confirm the
conclusion reached by Milton Friedman, which we quoted in the Focus box ‘Theory ahead
of facts’ in Chapter 9, that it typically takes a ‘couple of decades’ for nominal interest rates
to reflect the higher inflation rate.

10.3 DISINFLATION

To better understand the mechanics and the implications of our model, let’s imagine a situ-
ation in which the economy is in medium-run equilibrium: unemployment is at the natural
rate of unemployment; output growth is equal to the normal growth rate. The inflation rate
is equal to adjusted nominal money growth. The rate of nominal money growth and, by
implication, the inflation rate, are high, however, and there is a consensus among policy
makers that inflation must be reduced.

We know from the previous section that lower inflation requires lower money growth.
We also know that lower money growth implies an increase in unemployment for some
time. For the central bank, the question now is: having decided to act, at what pace should
it proceed?

A first pass
A first pass at the answer can be given by using the Phillips curve relation [equation (10.5)]:

T — Ty = _a(ut - un)

The relation makes it clear that disinflation — the decrease in inflation — can only be <

obtained at the cost of higher unemployment: for the left side of the equation to be
negative — that is, for inflation to decrease — the term (u, — u,) must be positive. In other
words, the unemployment rate must exceed the natural rate.

The equation, however, has a stronger and more striking implication: the total amount
of unemployment required for a given decrease in inflation does not depend on the speed
at which disinflation is achieved. In other words, disinflation can be achieved quickly, at
the cost of high unemployment for a few years. Or, alternatively, it can be achieved more
slowly, with a smaller increase in unemployment spread over many years. In both cases, the
total amount of unemployment, summed over the years, will be the same.

Let’s see why. First, define a point-year of excess unemployment as the difference
between the actual and the natural unemployment rates of 1 percentage point for one year.
While the expression may sound a bit strange, the concept is simple: for example, if the
natural rate of unemployment is 6%, an unemployment rate of 8% four years in a row
corresponds to 4 times (8 — 6) = 8 point-years of excess unemployment.

< This was the result of a deliberate

policy by the Fed to maintain a very
low nominal interest rate, to reduce
interest payments on the large govern-
ment debt created during the Second
World War.

<C At this point, you might ask: what is

so bad about high inflation if growth
is proceeding at a normal rate and
unemployment is at the natural rate of
unemployment? To answer, we need to
discuss the costs of inflation. We shall
do so in Chapter 22.

Make sure to distinguish between:

o Deflation: decrease in the price level
(equivalently, negative inflation).

o Disinflation: decrease in the inflation
rate.

When should you use percentage point
rather than per cent? Suppose you are
told that the unemployment rate, which
was equal to 10%, has increased by
5%. Is it 5% of itself, in which case the
unemployment rate is (1.05) x 10% =
10.5%? Or is it 5 percentage points,
in which case it is 10% + 5% = 15%?

- The use of percentage point rather than

per cent helps avoid the ambiguity.
If you are told the unemployment rate
has increased by 5 percentage points,
this means that the unemployment rate
is 10% + 5% = 15%.
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From equation (10.5), excess unem- »
ployment of 1% for one year decreases
the inflation rate by or times 1%. Put the
other way, to reduce the inflation rate

by 1%, excess unemployment must be
equal to 1/a for one year.

Now look at a central bank that wants to reduce inflation by x percentage points.
To make things simpler, let’s use specific numbers: assume that the central bank wants to
reduce inflation from 14% to 4%, so that x is equal to 10. Let’s also make the convenient, if
not quite correct, assumption that o equals 1; again, this will simplify computations:

® Suppose the central bank wants to achieve the reduction in inflation in one year.
Equation (10.5) tells us that what is required is one year of unemployment at 10% above
the natural rate. In this case, the right side of the equation is equal to —10%, and the
inflation rate decreases by 10% within a year.

® Suppose the central bank wants to achieve the reduction in inflation over two years.
Equation (10.5) tells us that what is required is two years of unemployment at 5% above
the natural rate. During each of the two years, the right side of the equation is equal
to —5%, so the inflation rate decreases by 5% each year, thus by 2 x 5% = 10% over two
years.

@ By the same reasoning, reducing inflation over five years requires five years of unem-
ployment at 2% above the natural rate (5 x 2% = 10); reducing inflation over ten years
requires ten years of unemployment at 1% above the natural rate (10 x 1% = 10%); and
o on.

Note that in each case the number of point-years of excess unemployment required to
decrease inflation is the same, namely ten: one year times 10% excess unemployment
in the first scenario, two years times 5% in the second, ten years times 1% in the last. The
implication is straightforward: the central bank can choose the distribution of excess
unemployment over time, but it cannot change the total number of point-years of excess
unemployment.

We can state this conclusion another way: define the sacrifice ratio as the number of
point-years of excess unemployment needed to achieve a decrease in inflation of 1%:

. . oint-years of excess unemployment
sacrifice ratio = 2 Y — - POy
decrease in inflation

Equation (10.5) then implies that this ratio is independent of policy and simply equal to
(1/0).

If the sacrifice ratio is constant, does this mean that the speed of disinflation is irrelevant?
No. Suppose that the central bank tried to achieve the decrease in inflation in one year. As
you have just seen, this would require an unemployment rate of 10% above the natural rate
for one year. With a natural unemployment rate of 6%, this would require increasing the
actual unemployment rate to 16% for one year. From Okun’s law, using a value of 0.4 for
and a normal output growth rate of 3%, output growth would have to satisfy

U — U = _ﬁ(gyt - gy)
16% — 6% = —0.4(g,, — 3%)

This implies a value for g, = —(10%)/0.4 + 3% = —22%. In words, output growth would
have to equal —22% for a year! In comparison, the largest negative growth rate ever in the
USA in the 20th century was —15%. It occurred in 1931, during the Great Depression.
During the recent recession of 2007-2010, the worst after the Great Depression, the lowest
growth rate registered by the USA was —6.4% in the first quarter of 2009. It is fair to say that
macroeconomists do not know with great confidence what would happen if monetary
policy were aimed at inducing such a large negative growth rate, but they would surely be
unwilling to try. The increase in the overall unemployment rate would lead to extremely
high unemployment rates for some groups — specifically the young and the unskilled, whose
unemployment typically increases more than the average unemployment rate. The associated
sharp drop in output would most probably also lead to a large number of bankruptcies. This
suggests that the central bank will want to go more slowly and to achieve disinflation over
a number of years rather than do it all in one year.
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The analysis we have just developed is close to the type of analysis economists at the
Fed were conducting in the late 1970s. The econometric model they used, as well as most
econometric models in use at the time, shared our simple model’s property that policy could
change the timing but not the number of point-years of excess unemployment. We shall call
this the traditional approach in the following text. The traditional approach was challenged,
however, by two separate groups of macroeconomists. The focus of both groups was
the role of expectations and how changes in expectation formation might affect the unem-
ployment cost of disinflation but, despite this common focus, they reached quite different
conclusions.

Expectations and credibility: the Lucas critique

The conclusions of the first group were based on the work of Robert Lucas and Thomas < Robert Lucas was awarded the Nobel

Sargent, then at the University of Chicago. In what has become known as the Lucas
critique, Lucas pointed out that when trying to predict the effects of a major policy change
—such as the change considered by the Fed at the time — it could be very misleading to take
as given the relations estimated from past data.

In the case of the Phillips curve, taking equation (10.5) as given was equivalent to assum-
ing that wage setters would keep expecting inflation in the future to be the same as it was
in the past, that the way wage setters formed their expectations would not change in
response to the change in policy. This was an unwarranted assumption, Lucas argued: why
shouldn’t wage setters take policy changes directly into account? If wage setters believed
that the Fed was committed to lowering inflation, they might well expect inflation to be
lower in the future than in the past. If they lowered their expectations of inflation, then
actual inflation would decline without the need for a protracted recession.

The logic of Lucas’s argument can be seen by returning to equation (10.4), the Phillips
curve with expected inflation on the right:

m=ni— ou,—u,)

If wage setters kept forming expectations of inflation by looking at the previous year’s
inflation (if P{ = P_,), then the only way to decrease inflation would be to accept higher
unemployment for some time; we explored the implications of this assumption in the
preceding subsection.

But if wage setters could be convinced that inflation was indeed going to be lower than
in the past, they would decrease their expectations of inflation. This would in turn reduce
actual inflation, without any change in the unemployment rate. For example, if wage setters
were convinced that inflation, which had been running at 14% in the past, would be only
4% in the future, and if they formed their expectations accordingly, then inflation would fall
to 4% even if unemployment remained at the natural rate of unemployment:

=T~ a(ut - un)
4% = 4% — 0%

Nominal money growth, inflation and expected inflation could all be reduced without
the need for a recession. Put another way, decreases in nominal money growth could be
neutral not only in the medium run but also in the short run.

Lucas and Sargent did not believe that disinflation could really take place without some
increase in unemployment. But Sargent, looking at the historical evidence on the end of
several very high inflations, concluded that the increase in unemployment could be small.
The sacrifice ratio — the amount of excess unemployment needed to achieve disinflation —
might be much lower than suggested by the traditional approach. The essential ingredient
of successful disinflation, he argued, was credibility of monetary policy — the belief by wage
setters that the central bank was truly committed to reducing inflation. Only credibility would
cause wage setters to change the way they formed their expectations. Furthermore, he

Prize in 1995 and is still at the
University of Chicago. Thomas Sargent
is now at New York.

< If n§ = m,_,, the Phillips curve is given by

M=M= -0l - U,)
To achieve m, < m,_,, it must be that

Uy > Uy,
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The credibility view is that fast disinfla- » argued, a clear and quick disinflation programme was much more likely to be credible than

tion is likely to be more credible than
slow disinflation. Credibility decreases
the unemployment cost of disinflation.
So the central bank should go for fast
disinflation.

Fischer is now the Governor of the »

Central Bank of Israel. Taylor was
undersecretary for international affairs
in the G. W. Bush administration and is
now a professor at Stanford University.

Figure 10.6

Disinflation without
unemployment in the
Taylor model

If wage decisions are staggered,
disinflation must be phased in slowly to
avoid an increase in unemployment.

a protracted one that offered plenty of opportunities for reversal and political infighting
along the way.

Nominal rigidities and contracts

A contrary view was taken by Stanley Fischer, then from MIT, and John Taylor, then at
Columbia University. Both emphasised the presence of nominal rigidities, meaning that, in
modern economies, many wages and prices are set in nominal terms for some time and are
typically not readjusted when there is a change in policy.

Fischer argued that, even with credibility, too rapid a decrease in nominal money growth
would lead to higher unemployment. Even if the Fed fully convinced workers and firms that
nominal money growth was going to be lower, the wages set before the change in policy
would still reflect the expectations of inflation prior to the policy change. In effect, inflation
would already be built into existing wage agreements and could not be reduced instantan-
eously and without cost. At the very least, Fischer said, a policy of disinflation should be
announced sufficiently in advance of its actual implementation to allow wage setters to take
it into account when setting wages.

Taylor’s argument went one step further. An important characteristic of wage contracts,
he argued, is that they are not all signed at the same time. Instead, they are staggered over
time. He showed that this staggering of wage decisions imposed strong limits on how fast
disinflation could proceed without triggering higher unemployment, even if the Fed’s com-
mitment to inflation was fully credible. Why the limits? If workers cared about their wage
relative to the wages of other workers, each wage contract would choose a wage not very
different from the wages in the other contracts in force at the time. Too rapid a decrease in
nominal money growth would therefore not lead to a proportional decrease in inflation. As
a result, the real money stock would decrease, triggering a recession and an increase in the
unemployment rate.

Taking into account the time pattern of wage contracts in the USA, Taylor then showed
that, under full credibility of monetary policy, there was a path of disinflation consistent
with no increase in unemployment. This path is shown in Figure 10.6.
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In Figure 10.6, disinflation starts in quarter 1 and lasts for 16 quarters. Once it is
achieved, the inflation rate, which started at 10%, is 3%. The striking feature is how slowly
disinflation proceeds at the beginning. One year (four quarters) after the announcement of
the change in policy, inflation is still 9.9%. But then disinflation proceeds more quickly. By
the end of the third year, inflation is down to 4%, and by the end of the fourth year, the
desired disinflation is achieved.

The reason for the slow decrease in inflation at the beginning — and, behind the scenes,
for the slow decrease in nominal money growth — is straightforward: wages in force at the
time of the policy change are the result of decisions made before the policy change
occurred. Because of this, the path of inflation in the near future is largely predetermined.
If nominal money growth were to decrease sharply, inflation could not fall very much right
away, and the result would be a decrease in real money and a recession. So the best policy
is for the Fed to proceed slowly at the beginning of the process while announcing it will
proceed faster in the future. This announcement leads new wage settlements to take into
account the new policy. When most wage decisions in the economy are based on decisions
made after the change in policy, disinflation can proceed much more quickly. This is what
happens in the third year following the policy change.

Like Lucas and Sargent, Taylor did not believe that disinflation could really be implemented
without an increase in unemployment. For one thing, he realised that the path of disinflation
drawn in Figure 10.6 might not be credible. Announcing this year that the Fed will decrease
nominal money growth two years from now is likely to cause a serious credibility problem.
Wage setters are likely to ask: if the decision has been made to disinflate, why does the
central bank want to wait two years? Without credibility, inflation expectations might not
change, defeating the hope of disinflation without an increase in the unemployment rate.
But Taylor’s analysis had two clear messages. First, like Lucas and Sargent, Taylor’s
analysis emphasised the role of expectations. Second, it suggested that a slow but credible
disinflation might have a cost lower than the one implied by the traditional approach.

Who turned out to be right? The traditional approach, the Sargent-Lucas approach, or
the Fischer-Taylor approach? The answer is given in the Focus box ‘Disinflation in the UK,
1979-1985’, and is easy to summarise: the disinflation of about 10% triggered a deep
recession and about 12 point-years of excess unemployment. In other words, there were no
obvious credibility gains, and the sacrifice ratio turned out to be roughly what was predicted
by the traditional approach.

Was this outcome due to a lack of credibility of the change in monetary policy or to the
fact that credibility is not enough to substantially reduce the cost of disinflation? One way
of learning more is to look at other disinflation episodes. This is the approach followed by
Laurence Ball, from the Johns Hopkins University in the USA, who estimated sacrifice ratios
for 65 disinflation episodes in 19 OECD countries over the past 30 years. He reached three
main conclusions:

e Disinflations typically lead to a period of higher unemployment. Put another way, even
if a decrease in nominal money growth is neutral in the medium run, unemployment
increases for some time before returning to the natural rate of unemployment.

e Faster disinflations are associated with smaller sacrifice ratios. This conclusion provides
some evidence to support the expectation and credibility effects emphasised by Lucas
and Sargent.

e Sacrifice ratios are smaller in countries that have shorter wage contracts. This
provides some evidence to support Fischer and Taylor’s emphasis on the structure of
wage settlements.

Let’s summarise: policy-makers face a trade-off between unemployment and inflation.
In particular, to permanently lower inflation requires higher unemployment for some time.
One might have hoped that, with credible policies, the trade-off would be much more
favourable. The evidence can be read as saying that credibility gains may be present, but
they are small.

<< The nominal rigidities view is that
many wages are set in nominal terms,
sometimes for many years. The way to
decrease the unemployment cost of
disinflation is to give wage setters
time to take into account the change in
policy. So the central bank should go
for slow disinflation.
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FOCUS

Disinflation in the UK, 1979-1985

In 1979, at the start of Margaret Thatcher’s government,
the economic performance of the UK was rather poor. The
inflation rate was higher than 13% and the immediate
objective was to reduce it using monetary policy. To this
end the government instituted a Medium Term Financial
Strategy (MTES) that envisaged a steady reduction in
nominal GDP growth through a gradual reduction in
the rate of growth of the money stock, accompanied by
a reduction in public sector borrowing requirements
(PSBR). Targets for the money stock were not new,
having been first introduced by the Labour government
in 1977. The MTFS, however, was different in providing
target ranges for a number of years ahead. The rate of
growth of the monetary base slowed from 12.1% in 1979
to 2.6% in 1981. The reduction in inflation is indeed one
of the most conspicuous economic successes of the
Thatcher years.

The most obvious failure has been the level of
unemployment. Let us compare the UK’s unemployment
experience with those of most industrialised countries
that went through a short period of disinflation during
the first half of the 1980s. Has disinflation been more
costly in the UK than elsewhere? Table 10.3 reports
inflation and unemployment rates in 1980 and 1985 in
the UK and a number of other countries.

Economic policies in the USA and the UK after 1979
provide good laboratories to test the credibility hypothesis,
which states that credible policies to reduce inflation
would lead to a more rapid and less costly reduction in
inflation than would traditional approaches. Bean and
Symons calculate ‘sacrifice ratios’ for the UK and other
countries in Table 10.3.

The ‘sacrifice ratio’ is the ratio of the cumulated excess
of the unemployment rate over its 1980 level during the
disinflation period. Compared to Japan, Sweden and the
USA - three countries with very different economic and
institutional structures — the UK’s performance was rather
poor. However, its performance is better when compared
to the rest of the EU; Germany for instance fared espe-
cially badly under the sacrifice ratio criterion. However,
the most obvious comparison, in terms of similarity of
initial conditions, is with Italy.

The results suggest that there was no credibility
miracle. The UK sacrifice ratio ranks third out of seven
even though most would agree that the UK had the most
draconian anti-inflation policies of any of the countries.
It is interesting to note as well that the country with the
most deeply embedded hostility to inflation, Germany,
has the highest sacrifice ratio.

If one also looks at the evolution of inflation and unem-
ployment in the second half of the 1980s, in the UK as well
as continental Europe, one can notice that rising trends in
unemployment have gone along with apparent stickiness
of wage inflation. The experience is in contrast with the
conventional Phillips-curve theory, which cannot explain
why inflation does not continue to decline with rates of
unemployment that are presumably well above the
natural rates.

The Phillips curve theory has great difficulties in explain-
ing wage—price movements over the 1980s in the UK and in
much of Europe. Attempts to find stable Phillips curves have
proven elusive, except perhaps for Japan and the USA.

Source: Charles Bean and James Symons, 1989 ‘Ten Years of Mrs T’, NBER
Macroeconomics Annual, Volume 4, NBER, Cambridge, MA, 13-72.

Table 10.3 Comparative inflation and unemployment performance

Inflation Unemployment ‘Sacrifice
1980 1985 1980 1985 ratio’
Germany 4.9 2.3 3.0 7.2 6.8
France 11.6 5.9 6.3 10.2 2.1
Italy 21.5 9.2 7.5 10.1 0.7
Japan 3.9 15 2.0 2.6 1.0
Sweden 11.9 6.9 2.0 2.8 0.4
UK 19.1 5.8 6.4 11.2 1.8
USA 9.1 3.0 7.0 71 1.0

Table 3, p. 23. NBER, Cambridge, MA, 1989.

Source: Charles Bean and James Symons, ‘Ten Years of Mrs T’, in NBER Macroeconomics Annual, Volume 4, 13-61,
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SUMMARY

® Three relations link inflation, output and unemployment: | e The proposition that, in the medium run, changes in

1. Okun’s law, which relates the change in the unem-
ployment rate to the deviation of the rate of growth of
output from the normal growth rate. In the USA today,
output growth of 1% above normal for a year leads to
a decrease in the unemployment rate of about 0.4%.

2. The aggregate supply relation — the Phillips curve —
which relates the change in the inflation rate to the
deviation of the actual unemployment rate from
the natural rate of unemployment. In the USA today,
an unemployment rate 1% below the natural rate of
unemployment for a year leads to an increase in
inflation of about 1%.

3. The aggregate demand relation, which relates the
rate of growth of output to the rate of growth of real
money. The growth rate of output is equal to the
growth rate of nominal money minus the rate of
inflation. Given nominal money growth, higher
inflation leads to a decrease in output growth.

@ In the medium run, the unemployment rate is equal

to the natural rate of unemployment, and output grows
at its normal growth rate. Nominal money growth deter-
mines the inflation rate: a 1% increase in nominal money
growth leads to a 1% increase in the inflation rate. As
Milton Friedman put it: inflation is always and every-
where a monetary phenomenon.

e In the short run, a decrease in nominal money growth

leads to a slowdown in growth and an increase in unem-
ployment for some time.

inflation are reflected one-for-one in changes in the
nominal interest rate is known as the Fisher effect or the
Fisher hypothesis. The empirical evidence suggests that,
while it takes a long time, changes in inflation are even-
tually reflected in changes in the nominal interest rate.

o Disinflation (a decrease in the inflation rate) can be
achieved only at the cost of more unemployment.
How much unemployment is required is a controversial
issue. The traditional approach assumes that people
do not change the way they form expectations when
monetary policy changes, so the relation between
inflation and unemployment is unaffected by the change
in policy. This approach implies that disinflation can be
achieved by a short but large increase in unemployment
or by a longer and smaller increase in unemployment.
But policy cannot affect the total number of point-years
of excess unemployment.

e An alternative view is that, if the change in monetary
policy is credible, expectation formation may change,
leading to a smaller increase in unemployment than
predicted by the traditional approach. In its extreme
form, this alternative view implies that if policy is fully
credible, it can achieve disinflation at no cost in unem-
ployment. A less extreme form recognises that while
expectation formation may change, the presence of
nominal rigidities is likely to result in some increase
in unemployment, but less than that implied by the
traditional approach.

KEY TERMS

Okun’s law 206 adjusted nominal money disinflation 217 Lucas critique 219
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decisions 220
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QUESTIONS AND PROBLEMS

QUICK CHECK

1. Using the information in this chapter, label each of the
following statements true, false or uncertain. Explain briefly.

a. The unemployment rate will remain constant as long as
there is positive output growth.

b. Many firms prefer to keep workers around when demand
is low (rather than lay them off) even if the workers are
underutilised.

c. The behaviour of Okun’s law across countries and across
decades is consistent with our knowledge of firms’
behaviour and labour market regulations.

d. There is a reliable negative relation between the rate of
inflation and the growth rate of output.

e. In the medium run, the rate of inflation is equal to the
rate of nominal money growth.

f. Inthe medium run, the real interest rate is not affected by
money growth.

g. The Fisher effect states that in the medium run, the
nominal interest rate is not affected by money growth.

h. The experience of Latin American countries in the early
1990s supports the Fisher hypothesis.

i. According to the Phillips curve relation, the sacrifice ratio
is independent of the speed of disinflation.

j. If Lucas and Sargent were right, and if monetary policy
was fully credible, there would be no relation between
inflation and unemployment — i.e. no Phillips curve
relation.

k. Contrary to the traditional Phillips curve analysis,
Taylor’s analysis of staggered wage contracts makes the
case for a slow approach to disinflation.

1. Ball’s analysis of disinflation episodes provides some
support for both the credibility effects of Lucas and
Sargent and the wage-contract effects of Fischer and
Taylor.

2. As shown by equation (10.2), the estimated Okun’s law for
the USA is given by

u,—u,,=-0.4(g, — 3%)

a. What growth rate of output leads to an increase in the
unemployment rate of 1% per year? How can the unem-
ployment rate increase even though the growth rate of
output is positive?

b. Suppose output growth is constant for the next four years.
What growth rate would reduce the unemployment rate
by 2 percentage points over the next four years?

¢. How would you expect Okun’s law to change if the rate of
growth of the labour force was higher by 2 percentage
points? How do you expect Okun’s law to change if the
rate of growth of the labour force increases by 2 percent-
age points?

3. Suppose that an economy can be described by the following
three equations:

u,—u,; =-0.4(g,,—3%) Okun’s law
7, — 7y = —(u, — 5%)

& =8m— T

Phillips curve
Aggregate demand

a. What is the natural rate of unemployment for this
economy?

b. Suppose that the unemployment rate is equal to the
natural rate and that the inflation rate is 8%. What is
the growth rate of output? What is the growth rate of
the money supply?

c. Suppose that conditions are as in (b), when, in year t, the
authorities use monetary policy to reduce the inflation
rate to 4% in year t and keep it there. Given this inflation
rate and using the Phillips curve, what must happen to
the unemployment rate in years t, t + 1, t + 2 and so on?
Given the unemployment rate and using Okun’s law,
what must happen to the rate of growth of output in years
t,t+ 1, t + 2 and so on? Given the rate of growth of
output and using the aggregate demand equation, what
must be the rate of nominal money growth in years t,
t+1, t+2 and so on?

4. Suppose that you are advising a government that wants to
reduce the inflation rate. It is considering two options: a gradual
reduction over several years or an immediate reduction.

a. Lay out the arguments for and against each option.

b. Considering only the sacrifice ratio, which option is
preferable? Why might you want to consider criteria
other than the sacrifice ratio?

c. What particular features of the economy would you want
to consider before giving your advice?

5. Mark-ups, unemployment and inflation
Suppose that the Phillips curve is given by
w.— . =—(u,—5%)+0.1u

where L is the mark-up.

Suppose that unemployment is initially at its natural rate.
Suppose now that p increases as a result of an oil price shock,



CHAPTER 10 INFLATION, ACTIVITY AND NOMINAL MONEY GROWTH 225

but that the monetary authority continues to keep the unem-
ployment rate at its previous value.

a. What will happen to inflation?

b. What should the monetary authority do instead of trying
to keep the unemployment rate at its previous value?

6. The Fisher hypothesis
a. What is the Fisher hypothesis?

b. Does the experience of Latin American countries in the
1990s support or refute the Fisher hypothesis? Explain.

c. Look at the figure in the Focus box on Latin America.
Note that the line drawn through the scatter of points
does not go through the origin. Does the ‘Fisher effect’
suggest that it should go through the origin? Explain.

d. Consider this statement: ‘If the Fisher hypothesis is true,
then changes in the growth rate of the money stock trans-
late one-for-one into changes in i, and the real interest
rate is left unchanged. Thus, there is no room for monet-
ary policy to affect real economic activity.” Discuss.

DIG DEEPER

7. Credibility and disinflation
Suppose that the Phillips curve is given by

m.=m;— (u,— 5%)
and expected inflation is given by
Te=Tpy
a. What is the sacrifice ratio in this economy?

Suppose that unemployment is initially equal to the natural
rate and w=12%. The central bank decides that 12% inflation
is too high and that, starting in year t, it will maintain the
unemployment rate 1 percentage point above the natural rate
of unemployment until the inflation rate has decreased to 2%.

b. Compute the rate of inflation for years ¢, t + 1, t + 2 and
so on.

c. For how many years must the central bank keep the
unemployment rate above the natural rate of unemploy-
ment? Is the implied sacrifice ratio consistent with your
answer to (a)?

Now suppose that people know that the central bank wants to
lower inflation to 2%, but they are not sure about the central
bank’s willingness to accept an unemployment rate above the
natural rate of unemployment. As a result, their expectation of
inflation is a weighted average of the target of 2% and last
year’s inflation — i.e.

wi=22%+ 1 -AVrm,_,

where A is the weight they put on the central bank’s target
of 2%.

d. Let A = 0.25. How long will it take before the inflation
rate is equal to 2%? What is the sacrifice ratio? Why is it
different from the answer in (c)?

Suppose that after the policy has been in effect for one year,
people believe that the central bank is indeed committed to
reducing inflation to 2%. As a result, they now set their expec-
tations according to

wi=2%

e. From what year onward can the central bank let the
unemployment rate return to the natural rate? What is
the sacrifice ratio now?

f. What advice would you give to a central bank that wants
to lower the rate of inflation by increasing the rate of
unemployment as little and for as short a time period as
possible?

8. The effects of a permanent decrease in the rate of
nominal money growth

Suppose that the economy can be described by the following
three equations:
u,—u,, =-0.4(g,—3%) Okun’slaw
. — .y =—(u,— 5%)
&yt =8me — Tt
a. Reduce the three equations to two by substituting g,
from the aggregate demand equation into Okun’s law.

Assume initially that u, = u,_, = 5%, g,,, = 13% and n, = 10%.
Now suppose that money growth is permanently reduced from
13% to 3%, starting in year t.

Phillips curve
Aggregate demand

b. Compute (using a calculator or a spreadsheet program)
unemployment and inflation in year ¢, t+ 1, . . ., t + 10.

c¢. Does inflation decline smoothly from 10% to 3%? Why or
why not?

d. Compute the values of the unemployment rate and the
inflation rate in the medium run.

EXPLORE FURTHER

9. Go to the Eurostat website and retrieve quarterly data on
gross domestic product at constant prices for 2009 and 2010
and on monthly unemployment rates and monthly employ-
ment levels for 2009 and 2010, for your country.

a. Was output growth positive throughout 2009 and 2010?

b. What happened to the unemployment rate over the
period January 2009-June 2010?

¢. How do you reconcile your answers to parts (a) and (b)?

d. Now consider the employment level. Compare the
monthly employment levels from September 2009 and
December 2009. What happened to employment over the
last quarter of 2009?
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e. Was output growth positive in the last quarter of 2009?

f. How do you reconcile your answers to parts (d) and (e)?

10. Go the Eurostat website and retrieve monthly data on the
level of employment and unemployment for 2009. You will

notice that the level of unemployment rose in every month of
2009.

a. Did the level of employment rise in any month(s) in 2009?
b. How is it possible that both employment and unemploy-

ment could rise in the same month?

We invite you to visit the Blanchard page on the Prentice Hall website, at www.prenhall.com/blanchard for this

chapter’s World Wide Web exercises.

FURTHER READING

® To learn more about how countries, decided to respond to
the 2007-2010 crisis, you can read the speech given by Ben
Bernanke, Chairman of the Fed, at the London School of
Economics, London, UK, on 13 January 2009, available at:
http://www.federalreserve.gov/newsevents/speech/bern
anke20090113a.htm.

® To find out more about the monetary policy measures intro-
duced to help the economies out of the 2007-2010 reces-
sion, you can read ‘Fiscal aspects of quantitative easing’ by
Paul Krugman, Nobel Laureate in Economics in 2008, avail-
able at http://krugman.blogs.nytimes.com/2009/03/20/
fiscal-aspects-of-quantitative-easing-wonkish/.

® The ECB’s response to the crisis can be seen in statements

made by Jean-Claude Trichet, President of the ECB, in 2009,
available at http://www.ecb.int/press/key/date/2009/
html/sp090220.en.html and http://www.ecb.int/press/
key/date/2009/html/sp090427.en.html.

A description of US monetary policy in the 1980s is given
by Michael Mussa in Chapter 2 of Martin Feldstein, ed.,
American Economic Policy in the 1980s, University of
Chicago Press and NBER, Chicago, EL, 1994, 81-164. One
of the comments on the chapter is by Paul Volcker, who was
Chairman of the Fed from 1979-1987.



THE LONG RUN

The next three chapters focus on the long run. In the long run, what dominates is not
fluctuations, but growth. So now we need to ask: what determines growth?

Chapter 11 The facts of growth

Chapter 11 looks at the facts of growth. It first documents the large increase in output that has taken
place in rich countries over the past 50 years. Then, taking a wider look, it shows that, on the scale of
human history, such growth is a recent phenomenon. And it is not a universal phenomenon: some
countries are catching up, but many poor countries are suffering from no or low growth.

Chapter 12 Saving, capital accumulation and output

Chapter 12 focuses on the role of capital accumulation in growth. It shows that capital accumulation
cannot by itself sustain growth, but that it does affect the level of output. A higher saving rate typically
leads to lower consumption initially but to more consumption in the long run.

Chapter 13 Technological progress and growth

Chapter 13 turns to technological progress. It shows how, in the long run, the growth rate of an econ-
omy is determined by the rate of technological progress. It looks at the role of R&D in generating such
progress. It returns to the facts of growth presented in Chapter 11 and shows how to interpret those
facts in the light of the theory developed in Chapters 11-13.



Chapter 1 /I

THE FACTS OF GROWTH

Our perceptions of how the economy is doing are often dominated by year-to-year fluctuations
in economic activity. A recession leads to gloom, and an expansion leads to optimism. But if we
step back to take a look at activity over longer periods — say over many decades — the picture
changes. Fluctuations fade. Growth — the steady increase in aggregate output over time — dom-
inates the picture.

Figure 11.1 shows the evolution of GDP (in million 1990 PPP dollars) in some industrialised
European economies (France, Germany and the UK) since 1890, compared to three poorer
countries, Greece and Portugal in Europe, and Argentina. Notice how similar, although at dif-
ferent levels, were the evolutions of GDP before 1940, and how rapid was output growth in the
first group of countries. In France, Germany and the UK, the years from 1940-1945 correspond
to the large decrease in output during the Second World War, and the years 2008-2009 corres-
pond to the largest post-war recession. Note how small these two episodes appear compared
to the steady increase in output over the past 100 years.

We now shift our focus from fluctuations to growth. Put another way, we turn from the study of
the determination of output in the short run and medium run — where fluctuations dominate — to
the determination of output in the long run — where growth dominates. Our goal is to understand
what determines growth, why some countries are growing while others are not, and why some
countries are rich while many others are still poor.

e Section 11.1 discusses a central measurement issue: how to measure the standard of living.
e Section 11.2 looks at growth in the USA and other rich countries over the past 50 years.
e Section 11.3 takes a broader look at growth across both time and space.

e Section 11.4 gives a primer on growth and introduces the framework that will be developed
in the next chapters.
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12.1 MEASURING THE STANDARD OF LIVING

Figure 11.1

GDP in selected
economies since 1890
Source: OECD.

The reason we care about growth is that we care about the standard of living. Looking < The scale used to measure GDP on the

across time, we want to know by how much the standard of living has increased. Look-
ing across countries, we want to know how much higher the standard of living is in one
country than in another. Thus, the variable we want to focus on and compare either over
time or across countries is output per person rather than output itself.

A practical problem then arises: how do we compare output per person across coun-
tries? Countries use different currencies, so output in each country is expressed in terms
of its own currency. A natural solution is to use exchange rates: when comparing, say, the

vertical axis in Figure 11.1 is called
a logarithmic scale. The defining
characteristic of a logarithmic scale is
that the same proportional increase in
a variable is represented by the same
distance on the vertical axis. For more
discussion, see Appendix 1 at the end
of the book.

output per person of India to the output per person of the UK, we can compute Indian GDP <C Qutput per person is also called output

per person in rupees, use the exchange rate to get Indian GDP per person in pounds, and
compare it to UK GDP per person in pounds. This simple approach will not do, however, for
two reasons:

® Exchange rates can vary a lot (as we have learned in Chapter 7). For example, the pound
decreased since the summer of 2008 by roughly 30% vis-a-vis the US dollar, the euro and
other major currencies. But, surely, the standard of living in the UK did not decrease by
30% compared to the standard of living of the USA and of other European countries
during the last year. Yet this is the conclusion we would reach if we were to compare GDP
per person using exchange rates.

per capita (capita means ‘head’ in
Latin). Given that output and income
are always equal, it is also called
income per person, or income per
capita.

@ The second reason goes beyond fluctuations in exchange rates. In 2006, income per person < Recall a similar discussion in Chapter 1,

in India, using the current exchange rate, was $820, compared to $40 660 in the UK.
Surely no one could live on $820 per year in the UK. But people live on it — admittedly,
not very well — in India, where the prices of basic goods — those goods needed for
subsistence — are much lower than in the UK. The level of consumption of the average
person in India, who consumes mostly basic goods, is not 50 (40 660 divided by 820)
times smaller than that of the average person in the UK. This point applies to other coun-
tries besides the UK and India: in general, the lower a country’s output per person, the
lower the prices of food and basic services in that country.

So, when we focus on comparing standards of living, we get more meaningful com-
parisons by correcting for the two effects we just discussed — variations in exchange rates

when looking at output per person in
China.
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and systematic differences in prices across countries. The details of construction are com-
plicated, but the principle is simple: the numbers for GDP — and hence for GDP per person
— are constructed using a common set of prices for all countries. Such adjusted real GDP
numbers, which you can think of as measures of purchasing power across time or across
countries, are called purchasing power parity (PPP) numbers. Further discussion is given
in the Focus box ‘The construction of PPP numbers’.

When comparing rich versus poor countries, the differences between PPP numbers and
the numbers based on current exchange rates can be very large. Return to the comparison
between India and the UK. We saw that, at current exchange rates, the ratio of GDP per person
in the UK to GDP per person in India was 50. Using PPP numbers, the ratio is ‘only’ 14.
Although this is still a large difference, it is much smaller than the ratio we obtained using
current exchange rates. Differences between PPP numbers and numbers based on current
exchange rate are typically smaller when making comparisons among rich countries. Based
on the numbers we saw in Chapter 1 — those numbers were constructed using current
exchange rates — GDP per person in the USA in 2006 was equal to 125% of the GDP per
person in Germany. Based on PPP numbers, GDP per person in the USA is in fact equal to
138% of GDP per person in Germany. More generally, PPP numbers suggest that the USA
still has the highest GDP per person among in the world.

The bottom line: when comparing »  Let us end this section with three remarks before we move on and look at growth:

standard of living across countries, . . . ..
make sure to use PPP numbers. e What matters for people’s welfare is their consumption rather than their income. One

might therefore want to use consumption per person rather than output per person as

FOCUS

The construction of PPP numbers

Consider two countries — let’s call them the USA and | confronting economists constructing PPP measures.) The

Russia, although we are not attempting to fit the charac-
teristics of those two countries very closely:

In the USA, annual consumption per person equals
$20 000. People in the USA each buy two goods: every
year, they buy a new car for $10 000 and spend the rest on
food. The price of a yearly bundle of food in the USA is
$10 000.

In Russia, annual consumption per person equals
60 000 roubles. People there keep their cars for 15 years.
The price of a car is 300 000 roubles, so individuals spend
on average 20 000 roubles — 300 000/15 — per year on
cars. They buy the same yearly bundle of food as their US
counterparts, at a price of 40 000 roubles.

Russian and US cars are of identical quality, and so is
Russian and US food. (You may dispute the realism of
these assumptions. Whether a car in country X is the same
as a car in country Y is very much the type of problem

exchange rate is such that $1 is equal to 30 roubles. What
is consumption per person in Russia relative to consump-
tion per person in the USA?

One way to answer is by taking consumption per
person in Russia and converting it into dollars, using the
exchange rate. Using that method, Russian consumption
per person in dollars is $2000 (60 000 roubles divided by
the exchange rate, 30 roubles to the dollar). According to
these numbers, consumption per person in Russia is only
10% of US consumption per person.

Does this answer make sense? True, Russian consumers
are poorer than US consumers, but food is much cheaper
in Russia. A US consumer spending all of his $20 000 on
food would buy two bundles of food ($20 000/$10 000).
A Russian consumer spending all of his 60 000 roubles
on food would buy 1.5 bundles of food (60 000 roubles/
40 000 roubles). In terms of food bundles, the difference
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a measure of the standard of living. (This is indeed what we do in the Focus box ‘The
construction of PPP numbers’.) Because the ratio of consumption to output is rather
similar across countries, the ranking of countries is roughly the same whether we use
consumption per person or output per person.

@ Thinking about the production side, one may be interested in differences in productivity
rather than in differences in the standard of living across countries. In this case, the
appropriate measure is output per worker — or, even better, output per hour worked if
the information about total hours worked is available — rather than output per person.
Output per person and output per worker (or per hour) will differ to the extent that
the ratio of the number of workers (or hours) to population differs across countries. Most
of the difference between output per person in the USA and in Germany we noted earlier
comes, for example, from differences in hours worked per person rather than from
differences in productivity. Put another way, German workers are about as productive
as their US counterparts. However, they work fewer hours, so their standard of living
is lower.

® The reason we ultimately care about the standard of living is presumably that we care
about happiness. One may therefore ask the obvious question: does a higher standard
of living lead to greater happiness? The answer is given in the Focus box ‘Growth
and happiness’. The answer: yes, at least for countries with output per person below
$20 000, or roughly half of the US level. The relation appears much weaker, however,

for richer countries.

looks much smaller between US and Russian consump-
tion per person. And given that one-half of consump-
tion in the USA and two-thirds of consumption in Russia
goes to spending on food, this seems like a relevant
computation.

Can we improve on our initial answer? Yes. One way
is to use the same set of prices for both countries and
then measure the quantities of each good consumed in
each country using this common set of prices. Suppose
we use US prices. In terms of US prices, annual con-
sumption per person in the USA is obviously still $20 000.
What is it in Russia? Every year, the average Russian
buys approximately 0.07 car (one car every 15 years)
and one bundle of food. Using US prices — specifically,
$10 000 for a car and $10 000 for a bundle of food — gives
Russian consumption per person as [(0.07 x $10 000) +
(1 x$10000)] = ($700 + $10 000) = $10 700. So, using
US prices to compute consumption in both countries puts
annual Russian consumption per person at $10 700/
$20 000 = 53.5% of annual US consumption per person,
a better estimate of relative standards of living than we
obtained using our first method (which put the number
at only 10%).

This type of computation — the construction of variables
across countries using a common set of prices — underlies
PPP estimates. Rather than use US dollar prices, as in our
example (why use US rather than Russian or, for that
matter, French prices?), these estimates use average
prices across countries. These average prices are called
international dollar prices. Many of the estimates we use
in this chapter are the result of an ambitious project
known as the ‘Penn World Tables’. (Penn stands for the
University of Pennsylvania, where the project is taking
place.) Led by three economists — Irving Kravis, Robert
Summers and Alan Heston — over the course of more
than 40 years, researchers working on the project have
constructed PPP series not only for consumption (as we
just did in our example) but, more generally, for GDP and
its components, going back to 1950, for most countries in
the world.

Note: For more on the construction of PPP numbers, go to the
website pwt.econ.upenn.edu. (In the Penn tables, what is the
ratio of Russian PPP GDP per person to US PPP GDP per person?)
The IMF and the World Bank also construct their own sets of PPP
numbers. The IMF numbers are easily available on the IMF
website, www.imf.org.
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FOCUS

Growth and happiness

Economists often take for granted that higher output per
person means higher welfare and increased happiness.
The evidence on direct measures of happiness, however,
points to a more complex picture.

Looking at growth and happiness across
countries

Figure 11.2 shows the results of a study of happiness in
81 countries in the late 1990s. In each country, a sample
of people were asked two questions. The first one was:
‘Taking all things together, would you say you are very
happy, quite happy, not very happy, not at all happy?’ The

second was: ‘All things considered, how satisfied are you
with your life as a whole these days?’ with answers on a scale
ranging from 1 (dissatisfied) to 10 (satisfied). The meas-
ure on the vertical axis in Figure 11.2 is constructed as the
average of the percentage of people declaring themselves
very happy or happy in answer to the first question and
the percentage of people answering 6 or more to the
second question. The measure of income per person on
the horizontal axis is the level of income per person,
measured at PPP prices, in 1999 dollars. (The levels of
income per person used in the figure were constructed by
the World Bank.) The figure suggests three conclusions.
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Figure 11.2

Happiness and income per person across countries
Source: World Values Survey, 1999-2000 Wave.

11.2 GROWTH IN RICH COUNTRIES SINCE 1950

In this section, let’s start by looking at growth in rich countries since 1950. In the next
section, we shall look further back in time and across a wider range of countries.

Table 11.3 shows the evolution of output per person (GDP, measured at PPP prices,
divided by population) for France, Ireland, Japan, Sweden, the UK and the USA since 1950.
We have chosen these six countries not only because they are some of the world’s major



First, most of the countries with very low happiness
levels are the Eastern European countries, which in the
1990s were suffering from the collapse of the communist
regimes and the difficult transition to capitalism.

Second, and leaving those countries aside, there
appears to be a positive relation between happiness and
the level of income per person. Happiness is lower in poor
countries than in rich ones.

Third, looking at rich countries — the countries with
PPP output per person above $20 000 (in 1999 dollars),
there appears to be little relation between the level of
income per person and happiness. (To see that, cover
the left side of the figure, and just look at the right side.)
For this set of countries, higher income per person does
not seem to be associated with greater happiness.

Looking at growth and happiness over time

One may reasonably argue that comparing happiness
across countries is difficult. Different cultures may have
different notions of what happiness is. Some countries
may be chronically happier or unhappier than others.
For this reason, it may be more informative to look at
what happens to happiness over time in a given coun-
try. This can be done for the USA, where the General
Social Survey has asked the following question since
the early 1970s: ‘Taken all together, how would you say
things are these days — would you say you are very
happy, pretty happy or not too happy?’ Table 11.1 gives
the proportion of answers in each category given in 1975
and in 1996.

The numbers in the table are striking. During those
21 years, output per person increased by more than 60%,
but there was basically no change in the distribution of
happiness. In other words, a higher standard of living was
not associated with an increase in self-reported happi-

Table 11.1 Distribution of happiness in the USA over
time (per cent)

1975 1996
Very happy 32 31
Pretty happy 55 58
Not too happy 13 11
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Table 11.2 Distribution of happiness in the USA across
income groups (per cent)

Top quarter Bottom quarter
Very happy 37 16
Pretty happy 57 53
Not too happy 6 31

ness. Evidence from Gallup polls over the past 60 years
confirms the finding: the proportion of people defining
themselves as ‘very happy’ is the same as it was in the
early 1950s.

Looking at growth and happiness across
individuals

Do the conclusions in the preceding section mean that
‘money’ (more properly ‘income’) does not bring happi-
ness? The answer is no. If one looks across individuals
at any point in time, rich people are likely to report
themselves as happier than poor people. This is shown in
Table 11.2, which is again constructed using the answers
to the General Social Survey and gives the distribution
of happiness for different income groups in the USA in
1998.

The results are again striking: the proportion of ‘very
happy’ people is much higher among the rich (the people
in the top quarter of the income distribution) than among
the poor (the people in the bottom quarter of the income
distribution). And the reverse holds for the proportion of
‘not too happy’ people: the proportion is much lower
among the rich than among the poor.

What conclusions can we draw from all this evidence?
At low levels of output per person, say up to $20 000 or
about half of the current US level, increases in output per
person lead to increases in happiness. At higher levels,
however, the relation appears to be much weaker.
Happiness appears to depend more on people’s relative
incomes. If this is indeed the case, it has important impli-
cations for economic policy, at least in rich countries.
Growth, and therefore policies that stimulate growth,
may not be the key to happiness.

Source: Richard Layard, Happiness. Lessons from a New Science, Penguin Books,
New York, 2005.

economic powers but because what has happened to them is broadly representative of what
has happened in other advanced countries over the past half century or so.

Table 11.3 yields two main conclusions:

® There has been a large increase in output per person.

e There has been convergence of output per person across countries.

Let’s look at each of these points in turn.
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1.01°-1=1.48-1=48% >

Unfortunately, policy measures with »

such magical results have proven diffi-
cult to discover!

Table 11.3 The evolution of output per person in six rich countries since 1950

Annual growth rate

output per person (%) Real output per person (2000 dollars)
1950-2004 1950 2004 2004/1950

France &8 5920 26 168 4.4
Ireland 3.6 4422 28 956 6.5
Japan 4.6 2187 24 661 11.3
Sweden 2.2 8507 27 072 3.2
UK 2.7 8091 26 762 8.3
USA 2.6 11 233 36 098 3.2
Average 3.2 6727 28 286 4.2

Note: the average in the last line is a simple (unweighted) average.
Source: Penn World Tables (pwt.econ.upenn.edu).

The large increase in the standard of living since 1950

Look at the last column of Table 11.3. Since 1950, output per person has increased by a
factor of 3.2 in Sweden and in the USA, by a factor of 3.3 in the UK by a factor of 4.4 in
France, by a factor of 6.5 in Ireland and by a factor of 11.3 in Japan.

These numbers show what is sometimes called the force of compounding. In a different
context, you have probably heard how saving even a little while you are young will build
to a large amount by the time you retire. For example, if the interest rate is 4.6% per year,
an investment of €1, with the proceeds reinvested every year, will grow to about €11 in
54 years ([1 + 0.046]** = $11.3). The same logic applies to growth rates. The aver-
age annual growth rate in Japan over the period 1950-2004 was equal to 4.6%. This
high growth rate has led to an 11-fold increase in real output per person in Japan over
the period.

Clearly, a better understanding of growth, if it leads to the design of policies that stimu-
late growth, can have a very large effect on the standard of living. Suppose we could find a
policy measure that permanently increased the growth rate by 1% per year. This would
lead, after 40 years, to a standard of living 48% higher than it would have been without the
policy — a substantial difference.

The convergence of output per person since 1950

The second and third columns of Table 11.3 show that the levels of output per person have
converged (become closer) over time: the numbers for output per person are much more
similar in 2004 than they were in 1950. Put another way, those countries that were behind
have grown faster, reducing the gap between them and the USA.

In 1950, output per person in the USA was roughly 30% higher than the level of output
per person in Sweden and the UK, twice the level of output per person in France and Ireland
and more than five times the level of output per person in Japan. From the perspective of
Europe or Japan, the USA was seen as the land of plenty, where everything was bigger
and better. Today these perceptions have faded, and the numbers explain why. Using PPP
numbers, US output per person is still the highest but, in 2004, it was only 40% above the
average output per person in Japan and between 20 and 30% in the other European coun-
tries; a much smaller difference than in the 1950s.

This convergence of levels of output per person across countries is not specific to the
four countries we are looking at. It extends to the set of OECD countries. This is shown in
Figure 11.3, which plots the average annual growth rate of output per person since 1950
against the initial level of output per person in 1950 for the set of countries that are
members of the OECD today. There is a clear negative relation between the initial level of
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output per person and the growth rate since 1950: countries that were behind in 1950 have
typically grown faster. The relation is not perfect: Turkey, which had roughly the same low
level of output per person as Japan in 1950, has had a growth rate equal to only about half
that of Japan. But the relation is clearly there.

Some economists have pointed to a problem in graphs like Figure 11.3. By looking at
the set of countries that are members of the OECD today, what we have done in effect is to
look at a club of economic winners: OECD membership is not officially based on economic
success, but economic success is surely an important determinant of membership. But when
you look at a club whose membership is based on economic success, you will find that those
who came from behind had the fastest growth: this is precisely why they made it into the
club! The finding of convergence could come in part from the way we selected the countries
in the first place.

So a better way of looking at convergence is to define the set of countries we look at not
on the basis of where they are today — as we did in Figure 11.3 by taking today’s OECD
members — but on the basis of where they were in, say, 1950. For example, we can look at
all countries that had an output per person of at least one-quarter of US output per person
in 1950 and then look for convergence within that group. It turns out that most of the coun-
tries in that group have indeed converged, and therefore convergence is not solely an OECD
phenomenon. However, a few countries — Uruguay, Argentina and Venezuela among them
— have not converged. In 1950, those three countries had roughly the same output per
person as France. In 2004, they had fallen far behind; their level of output per person stood
only between one-quarter and one-half of the French level.

11.3 A BROADER LOOK AT GROWTH ACROSS TIME
AND SPACE

In the previous section, we focused on growth over the past 50 years in rich countries. Let’s
now put this in context by looking at the evidence over both a much longer time span and
a wider set of countries.
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The numbers for 1950 are missing for »

too many countries to use 1950 as the
initial year, as we did in Figure 11.3.

Figure 11.4

Growth rates of GDP per
person since 1960 versus
GDP per person in 2000
dollars for 70 countries

There is no clear relation between the
growth rate of output per person since
1960 and the level of output per
person in 1960.

Source: Penn World Tables. The Czech
Republic, Hungary and Poland are not
included because of missing data.

Looking at growth across two millennia

Has output per person in the currently rich economies always grown at rates similar to
the growth rates in Table 11.3? No. Estimates of growth are clearly harder to construct as
we look further back in time. But there is agreement among economic historians about
the main evolutions over the past 2000 years.

From the end of the Roman Empire to roughly the year 1500, there was essentially no
growth of output per person in Europe: most workers were employed in agriculture, in
which there was little technological progress. Because agriculture’s share of output was so
large, inventions with applications outside agriculture could contribute little to overall
production and output. Although there was some output growth, a roughly proportional
increase in population led to roughly constant output per person.

This period of stagnation of output per person is often called the Malthusian era. Thomas
Robert Malthus, an English economist, argued at the end of the 18th century that this pro-
portional increase in output and population was not a coincidence. Any increase in output,
he argued, would lead to a decrease in mortality, leading to an increase in population until
output per person was back to its initial level. Europe was in a Malthusian trap, unable to
increase its output per person.

Eventually, Europe was able to escape that trap. From about 1500-1700, growth of
output per person turned positive, but it was still small — only around 0.1% per year. It then
increased to 0.2% per year from 1700-1820. Starting with the Industrial Revolution,
growth rates increased, but on the scale of human history, therefore, sustained growth of
output per person — especially the high growth rates we have seen since 1950 — is definitely
a recent phenomenon.

Looking at growth across many countries

We have seen how output per person has converged among OECD countries. But what
about other countries? Are the poorest countries also growing faster? Are they converging
toward the USA, even if they are still far behind?

The answer is given in Figure 11.4, which plots, for 70 countries, the annual growth rate
of output per person since 1960 against output per person in 1960.

The striking feature of Figure 11.4 is that there is no clear pattern: it is not the case that,
in general, countries that were behind in 1960 have grown faster. Some have, but clearly
many have not.
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The cloud of points in Figure 11.4 hides, however, a number of interesting patterns that
appear when we put countries into different groups. Note that we have used different sym-
bols in the figure: the diamonds represent OECD countries, the squares represent African
countries, and the triangles represent Asian countries. Looking at patterns by groups yields
three main conclusions:

1. The picture for the OECD countries (that is, for the rich countries) is much the same as
in Figure 11.3, which looks at a slightly longer period of time (from 1950 onward rather
than from 1960). Nearly all start at high levels of output per person (say, at least one-
third of the US level in 1960), and there is clear evidence of convergence.

2. Convergence is also visible for most Asian countries: all the countries with growth
rates above 4% over the period are in Asia. Japan was the first to grow and now has
the highest level of output per person in Asia. But a number of other Asian countries
(represented by triangles) are trailing it closely. Starting in the 1960s, four countries
— Singapore, Taiwan, Hong Kong and South Korea, a group of countries sometimes
called the four tigers — started catching up quickly. In 1960, their average output
per person was about 12% of the US level; by 2004, it had increased to 65% of the
US level. More recently, the major story has been China — both because of its very
high growth rates and because of its sheer size. Over the period, growth of output per
person in China has been 5.6% but, because it started very low, its output per person
is still only about 20% of the US level. (Economies with high growth rates but low out-
put per person are often called emerging economies, a term we use in the remainder of
the book.)

3. The picture is very different, however, for African countries. Convergence is certainly
not the rule in Africa. Most African countries (represented by squares) were very poor in
1960, and many have had negative growth of output per person — an absolute decline
in their standard of living — since then. Even in the absence of major wars, output per
person has declined at 1.1% per year in Madagascar (the lowest square in the figure).
Output per person in Niger stands at 60% of its 1960 level.

Looking further back in time, a picture emerges. For much of the first millennium, and
until the 15th century, China probably had the world’s highest level of output per person.
For a couple of centuries, leadership moved to the cities of Northern Italy. But until the 19th
century, differences across countries were typically much smaller than they are today.
Starting in the 19th century, a number of countries, first in Western Europe and then in
North and South America, started growing faster than others. Since then, a number of other
countries, most notably in Asia, have started growing fast and are converging. Many others,
mainly in Africa, are not.

As briefly discussed in Chapter 1, in

Our main focus in this chapter and the next is primarily on growth in rich and emerging < recent years, many African countries

countries. We do not take on some of the wider challenges raised by the facts we have just
seen, such as why growth of output per person started in earnest in the 19th century or why
Africa has so far failed to achieve steady growth. Doing so would take us too far into eco-
nomic history and development economics. But these facts put into perspective the two basic
facts we discussed earlier when looking at the OECD: neither growth nor convergence is
a historical necessity.

11.4 THINKING ABOUT GROWTH: A PRIMER

To think about growth, economists use a framework developed originally by Robert Solow,
from MIT, in the late 1950s. The framework has proven sturdy and useful, and we will use
it here. This section provides an introduction. Chapters 12 and 13 provide a more detailed
analysis, first of the role of capital accumulation and then of the role of technological
progress in the process of growth.

have grown at higher rates than they
did in the past. It is much too early to
conclude that they are on a steady
growth path.

The distinction between growth theory
and development economics is fuzzy. A
rough distinction: growth theory takes
many of the institutions of a country
(for example, its legal system, its form
of government) as given. Development
economics asks what institutions are
needed to sustain steady growth and
how they can be put in place.

< Solow’s article ‘A Contribution to the

Theory of Economic Growth’ appeared
in 1956. Solow was awarded the Nobel
Prize in 1987 for his work on growth.
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The aggregate production function

The starting point of any theory of growth must be an aggregate production function,
a specification of the relation between aggregate output and the inputs in production.

The aggregate production function we introduced in Chapter 7 to study the determination
of output in the short run and the medium run took a particularly simple form. Output was
simply proportional to the amount of labour used by firms — specifically, it was proportional
to the number of workers employed by firms [equation (7.2)]. As long as our focus was on
fluctuations in output and employment, the assumption was acceptable. But now that our
focus has shifted to growth, that assumption will no longer do: it implies that output per
worker is constant, ruling out growth (or at least growth of output per worker) altogether.
It is time to relax it. From now on, we will assume that there are two inputs — capital and
labour - and that the relation between aggregate output and the two inputs is given by

The aggregate production function is > Y=FK,N) [11.1]
Y=F(K N)

Aggregate output, ¥, depends on the
aggregate capital stock, K, and aggre-
gate employment, N.

As before, Y is aggregate output. K is capital — the sum of all the machines, plants and
office buildings in the economy. N is labour — the number of workers in the economy. The
function F, which tells us how much output is produced for given quantities of capital and
labour, is the aggregate production function.

This way of thinking about aggregate production is an improvement on our treatment in
Chapter 7, but it should be clear that it is still a dramatic simplification of reality. Surely,
machines and office buildings play very different roles in production and should be treated
as separate inputs. Surely, workers with PhDs are different from school leavers; yet by
constructing the labour input as simply the number of workers in the economy, we treat all
workers as identical. We will relax some of these simplifications later. For the time being,
equation (11.1), which emphasises the role of both labour and capital in production,
will do.

The function, F, depends on the state »  The next step must be to think about where the aggregate production function, F, which
of technology. The higher the state of  relates output to the two inputs, comes from. In other words, what determines how much
technology, the higher F(K, N) for a 15t can be produced for given quantities of capital and labour? The answer: the state of
given K and a given M. . .

technology. A country with more advanced technology will produce more output from the
same quantities of capital and labour than will an economy with primitive technology.

How should we define the state of technology? Should we think of it as the list of
blueprints defining both the range of products that can be produced in the economy and the
techniques available to produce them? Or should we think of it more broadly, including not
only the list of blueprints but also the way the economy is organised — from the internal
organisation of firms, to the system of laws and the quality of their enforcement, to the polit-
ical system and so on? In Chapters 12 and 13, we will have in mind the narrower definition
— the set of blueprints.

Returns to scale and returns to factors

Now that we have introduced the aggregate production function, the next question is: what
restrictions can we reasonably impose on this function?

Consider first a thought experiment in which we double both the number of workers
and the amount of capital in the economy. What do you expect will happen to output?
A reasonable answer is that output will double as well: in effect, we have cloned the ori-
ginal economy, and the clone economy can produce output in the same way as the original
economy. This property is called constant returns to scale: if the scale of operation is
doubled - that is, if the quantities of capital and labour are doubled — then output will
also double:

2Y = F(2K, 2N)
or, more generally, for any number x (this will be useful later on)

xY = F(xK, xN) [11.2]
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We have just looked at what happens to production when both capital and labour are < Constant returns to scale:

increased. Let’s now ask a different question: what should we expect to happen if only one
of the two inputs in the economy — say capital — is increased?

Surely output will increase. That part is clear. But it is also reasonable to assume that the
same increase in capital will lead to smaller and smaller increases in output as the level of
capital increases. In other words, if there is little capital to start with, a little more capital
will help a lot. If there is a lot of capital to start with, a little more capital may make little
difference. Why? Think, for example, of a secretarial pool, composed of a given number of
secretaries. Think of capital as computers. The introduction of the first computer will sub-
stantially increase the pool’s production because some of the most time-consuming tasks
can now be done automatically by the computer. As the number of computers increases and
more secretaries in the pool get their own computers, production will further increase,
although perhaps by less per additional computer than was the case when the first one was
introduced. Once each and every secretary has a PC, increasing the number of computers
further is unlikely to increase production very much, if at all. Additional computers might
simply remain unused and left in their shipping boxes and lead to no increase in output.

We shall refer to the property that increases in capital lead to smaller and smaller
increases in output as decreasing returns to capital (a property that will be familiar to
those who have taken a course in microeconomics).

A similar argument applies to the other input, labour. Increases in labour, given capital,
lead to smaller and smaller increases in output. (Return to our example and think of what
happens as you increase the number of secretaries for a given number of computers.) There
are decreasing returns to labour as well.

Output per worker and capital per worker

The production function we have written down, together with the assumption of constant
returns to scale, implies that there is a simple relation between output per worker and
capital per worker. To see this, setx = 1/N in equation (11.2), so that

Y_ (K N\_ (K
N‘F(N’Nj F(N’lj 3]

F(xK, xN) = xY

< Qutput here is secretarial services.

The two inputs are secretaries and
computers. The production function
relates secretarial services to the num-
ber of secretaries and the number of
computers.

<< Even under constant returns to scale,

there are decreasing returns to each
factor, keeping the other factor
constant:

® There are decreasing returns to
capital: given labour, increases in
capital lead to smaller and smaller
increases in output.

® There are decreasing returns to
labour: given capital, increases in
labour lead to smaller and smaller
increases in output.

Note that Y/N is output per worker and K/N is capital per worker. So equation (11.3) < Make sure you understand what is

says that the amount of output per worker depends on the amount of capital per worker.
This relation between output per worker and capital per worker will play a central role in
the following text, so let’s look at it more closely.

The relation is drawn in Figure 11.5. Output per worker (Y/N) is measured on the ver-
tical axis, and capital per worker (K/N) is measured on the horizontal axis. The relation

0o
I

Y/N= F(K/N, 1)

Output per worker, Y/N

A B C D
Capital per worker, K/N

behind the algebra. Suppose capital
and the number of workers both
double. What happens to output per
worker?

Figure 11.5

Output and capital per
worker
Increases in capital per worker lead to

smalle