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Problem 1 (6 points)

Suppose a sample of size 10 is used to esti

Bo + By X+ € and obtain a 90% level con
(0.021, 0.045). Based on

(keep three decimal digits

mate a simple linear regression model Y =

the given information, complete the
during the calculations):

1. The point estimate for the slope is (1 points)

The standard error for the slope is (1 point) -
+ The value of the test statistic for testing the slope is equal to 0 is (2 points)
4. The decision of the test in (3) at 5% level of significance is (2 points)

by = e021 ool . o /i,
= 7L

L(1-05,8)
Bﬁ— L(1-c ,n-2) 6(4) = ©.021

following statements

I o
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033 - i:(t-‘_:._-’ ,3) 5 (%) = 0.0 21
033~ A 355548 5(bt) = 0.021
>
1%59;51.‘% 5(b4) =o0.024 —o0.07

L(b4) = -0 = O.gb Y5
-4.3995 48
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Problem 3 (8 points)

: .
A marketing researcher studied annual sales of a product that had been introduced 10

years ago. The data are as follows, where X is the year (coded) and Y_is sales in
thousands i

! 1 2 3 4 5 6 7 8 9 10
X |0 1 2 3 4 5 6 7 8 9
Y; [98 135 |162 (178 [221 [232 |283 300 |374 |395

L. Fit the simple linear mode] in fateidform of the given data (1 points)
(oA 2. Fit the simple linear model in_matrix*form under the following transformations

Cs” Y =Y, Y =logp(Y)and Y' = }F (3 points)
[ i i
3. Compare between the results in (4) and (B) using the coefficient of determination. (2
points) -
4. What is the expected Y for each model when X = 10 ? (2 points)
—_— \
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260 %]

¥ 2 ¥
/modelg-'—‘ | m (Y3 ~X)
3 ~0.060%30 + (- O-Dbm

ﬁ?.
@ combale bd’,ﬁ"q’en (1) and (2) dbin0 Coc?ﬁﬂa‘c.u'ea(_— oft d@ég@,’;
1) R7_= 0.9729F F

(z) R = 0-9%91
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Problem 2 (10 points) \
A ‘-:“llcgc bookstore must order hooks two months belote ench semester staets, ‘They
believe that the number of books that will ultimately be sold for nny prticutne couse
s related (o the number of students registered for the couso when the hooks nte ordered,
They would like to develop a lincar regression equation (o help plin how many books
10 order. From past records, the bookstore obining (he number el studonty repstered, X,
and the number of books actually sold forwcourse, Y, for 12 different semesters, Uiese

data are below,

Semestet | Students” [ [Books
1 N 36 31
2 28 29
3 135 Y
4 39 15
5 KD 29
O 30 30
7 31 30
8 38 8
9 30 34
10 38 13
1 29 29
12 26 26

Estimate the simple lincar regression equation. (1 point)

Calculate SSE, SSTO and SSR (3 points)

Calculate the variances of the estimators of lh{:_ in part (n) (2 points)
Estimate 95% confidence interval I'gr_ll:gﬂ:[]c’?nl' the model (2 points)
Test if the intercept is equal to zero using (test (2 points)

e N

D P 03T 00727 X ytfe \mC¥ax)

@ anovVo (pyodel) -
bE- =2 23.434 44 REmm0 B 544
99To = 58 +44E '
o

< 09544 +23.436 =123
@ mEEY) 44mmaly (mode)) /
13¢¢

6<bo) = 3_’43;{ =Y \f(l)n).: ;’)/
V(ba)= A.1ody

5(bi):0.1032 =) N(by) = #0727
\l(’bl):
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Problem 1 (6 points)

Suppose a sample of size 10 is used to estimate a simple linear regression model Y=
Bo + B:X + € and obtain a 90% level confidence interval for the slope cocfficient of
(0.021, 0.045). Based on the given information, complete the following statements
(keep three decimal digits during the calculations):

1. The point estimate for the slope is (1 points)

2. The standard error for the slope is (1 point)

3. The value of the test statistic for testing the slope is equal to 0 is (2 points)
4. The decision of the test in (3) at 5% Jevel of significance is (2 points)

o2\ 4 0.0US
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s two months before each semester starts, They
at will ultimately be sold for any particular course
egistered for the course when the books are ordered,
ar regression equation to help plan how many books
ookstore obtains the number of students registered, X,
y sold for a course, Y, for 12 different semesters. These

Problem 2 (10 points)
A college bookstore must order book
believe that the number of books th
is related to the number of students r
They would like to develop a line
to order. From past records, the b
and the number of books actuall
data are below.

N X Vb

Semester ' | Students [ Books
1 36 31
2 28 29
3 35 34
4 39 35
5 30 29
6 30 30
£ 31 30
8 38 38
9 36 34
10 38 33
11 29 29
12 26 26

1. Estimate the simple linear regression equation. (1 point)

2. Calculate SSE, SSTO and SSR (3 points)

3. Calculate the variances of the estimators of the in part (a) (2 points)

4. Estimate 95% confidence interval for the slope of the model (2 points)
Test if the intercept is equal to zero using t test (2 points)

5.
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gymmwb (Modad)
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-z

n \o

@ bltt\_m x50

L {“‘2.

) or ConbPimtConadsl ,tend 20 g Q@
5 \ -0.9G J-..—b :
ﬁbleco-uqzng?/%m26%%)

@ Ho. b,=0 ¢ Hie bos
QM‘AXM'.‘.C}.OZZ. 0.95

¢ by us M(SL\WV} (mocld))

CamScanner - Ligs d>gusaall


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

//K
Problem 3 (8 points)

A marketing researcher studicd annual sales of a product that had been introduced 10

years apo. The data are as follows, where X is the ycar (coded) and Y is sales in
thousands

i [t ]2 T3 T4 5 16 17 [8 9 10
X o 2 3 |4 5 16 17 18 19

_)’, 98 135 (162 |178 221 [232 |283 [300 |374 |395

L. Fit the simple linear model in matrix form of the given data (1 points)
2. Fit the simple lincar model in_ matrix form under the following transformations
Yi=VY, Yio=1log(Y) and Y'g= % (3 points)

3. Compare between the resul(s in (4) and (B using the coefficient of determination. (2

points)
4. What is the expected Y for each model when X = 10 ? (2 points)

® ¥=o.56u +227407 X
@ Y = wri(v) \

—Pmoé&'\.‘:\m(ﬂlmx)
> molal} = = o6l + L.alblx)

e \’3-2: \o 06\9(”3_)

— modadz \m (% ~v x)

> modly =2 Waz20523C4 0.063%9 (x)
e P \/"k

-:)w\ol.'-ll 3 — \J&B-_: O'OO%EV‘OOC’?L{“ECX)
@ TronsS for waklon W&
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Problem 4 (Use datafile properties.i) (16 Jy_rinl.s?’xlh (2(2}(7 S W
> 2

L

II.

For the simple regression model use 11@2 fgrlntl?:[qtyé: the-following

1. E(b) = B (2 points) 2o Sy b
2. Obtain the least square estimator which minimize @ = (E'?Z'(ﬁi)ims) 3

A commercial real estale company cvaluates vacancy rales, rental rates, and
operating expenses for commercial propertics in a large metropolitan arca in order
to provide clients with quantitative information upon which to make rental
decisions. The data are taken from 81 suburban commercial propertics that are the
newest, best located, most attractive, and cxpensive for five specific geographic
arcas. The considered variables are the age (X;), operating €Xpenscs and taxes (X2),
vacancy rates (X3), and rental rates (Y).
Consider the multiple regression model to the data for two predictor variables with
normal crror tcrms
Y, = Bo + BiXu + BXip + PaXis + gui=1,0n

State the regression modcl in matrix form. (1 point)
State the estimated regression function. (1 point)
Interpret by, by and b3. (2 points)
Test whether there is a regression relation: use a = 0.05. State the alternatives,
decision rule, and conclusion. (2points)
5. Obtain the analysis of variance table that decomposcs

squares into extra Sums of squares associated with X;; with X5 given X1

with X5 given X1, X2. (2 points)
6. Use the extra sum of squares (F*
can be dropped from the regression model given that X; and X2
(State the alternatives, decision rule, and conclusion). (2 points)
7. A new property is o be cvaluated, with Xpg = 5,Xpz = 8.25 and Xp3 =0,
Obtain a 95% prediction ‘nterval for the rental rate for this property. (1 point)

A=

the regression sum of
and

(st statistic) and a = 0.01 to test whether X3
are retained.
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Problem 1 (6 points)
Suppose a sample of size 10 is used to estimate a simple linear regression model Y =
Bo + B.X + € and obtain a 90% level confidence interval for the slope cocfficient of

(0.021, 0.045). Based on the given information, complete the following statements
(keep three decimal digits during the calculations):

P
1. The point estimate for the slope is (1 points) SEM®=57
2. The standard error for the slope is (1 point)
3. The value of the test statistic for testing the slope is equal to 0 is (2 points)
4. The decision of the test in (3) at 5% level of significance is (2 points)

\) 0-02:;00&5 5 O.C},{}

e

2)SE(R)= e 005

p| -0 0 033 = ?35
f{o o2y 00t ¢ %

20
i
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Prablem 2 (10 polnts)

A \fx\llt*,ﬁﬂ boakstore must order books two months before each semester sturts, ‘They
!wlw\ @ that the number of books that will ultimately be sold (or any particular course
i related (o the number of students registered for the course when (he books are ordered.
They would like to dovelop a linear regression equation to help plan how many books
1o onder, From past records, the bookstore obtains the number of students registered, X,
and the number of books actually sold for a course, Y, for 12 dilferent semesters, These
data are below, : - i

Semester | Students X[ BooksY

| 36 31

S - S T P, 3E <pse
I R e
A e s

3 30 29

6 130 30

{ ____ |31 30

8 R L 38

g 36 34

10 |38 33

1 129 29

12 12 20

[. Estimate the simple linear regression equation, (1 point)

2. Caleulate SSE, SSTO and SSR (3 points)

3. Caleulate the vacianees of the estimators of the in paet () (2 points)

(. Estimate 95% confidence interval for the slope ol the model (2 points)
5. Testif the intgreept is equal to zero using t test (2 points)

1) > model zAMCPvx) /
V=9, 3 +0ld 72PNV E

—

2);: opove (Mo de)D
S5E=23-3
55To= 123
S5Rw 9956

3) vorisya KSRty MOE Xy’

VﬂVﬂ_’e]:' Ny |\ |
Yar[p,]:x[f{//ﬂffdﬁ{ 0/1045
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Problem 3 (8 points) &( /

A marketing researcher studie \ﬂ_l'l\nEI’l/SaleS of a product that had been introduced 10
years ago. The data are as follows, where

X is the year (coded) and Y is sales in
thousands

I 1 2 3 4 5 6 7 8 9 10
X; |10 1 2 3 4 5 6 7 8 9
Y |98 135 [162 1178 [221 [232 (283 |300 374 1395

1. Fit the simple linear model in matrix form of the given data (1 points)

2. Fit the simple linear model in_matrix form under the following transformations

Y'=VY,Y =log,o(Y) and ¥’ = ~. (3 points)

3. Compare between the results in
points)

4. What is the expected Y for each model when X = 10 ? (2 points)

(f) and (g) using the coefficient of determination. (2

Ve LX I

@

: 91
{ I, ferf \"’ -
: = Lsz.l{?

-J

—
L

—

2) Y1 = 59vkCY)
Y2=]09(Y)

L
> Modell=4m 1199

7M001¢-\ 7 :,(HC\,.}”)()

y'=0.00838 + (00007 4R+ E

Y'=1[0.261+1.076X+E

; __"‘-'-"—I_ b (”0&(13) ’:_/_-_-_
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3) 3
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i
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\ LD extected ot y=10 /

Model oOFidinel ¢

A y=9l.56+32.5(loD
=\41é.5

Made\1g, |
yZ10.26) +1074 (100

S?";g_].o?.\

ysz\,ozl’“:urbil 842

Model 2 ;
\/’z e ?25+—0.N£?(‘U)

log(1= ¢-17>
Y= 1687173 | 5598852503

Aodel 3;
y': 0.00 §34+(-0.0007 444D &Y
=0-000 9234

_ 1Y =10%0.4¢ 1

"]OOoygq

_—J |

Cs nner - Ligd d>guaall


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Problem 4 (!Jse datafile properties.txt) (16 points)
I. For the simple regression model use Matrix form to prove the following

1. E(b) = B (2 points)
2. Obtain the least square estimator which minimize Q = €’e. (3 points)

(X% )"

II. A commercial real estate company evaluates vacancy rates, rental rates, and
operating expenses for commercial properties in a large metropolitan area in order
to provide clients with quantitative information upon which to make rental
decisions. The data are taken from 81 suburban commercial properties that are the
newest, best located, most attractive, and expensive for five specific geographic
areas. The considered variables are the age (X;), operating expenses and taxes (X3),
vacancy rates (X3), and rental rates (Y).

Consider the multiple regression model to the data for two predictor variables with

normal error terms
Y; = Bo + B1Xis + BoXiz + B3Xis + gi=1..,n

1. State the regression model in matrix form. (1 point)

2. State the estimated regression function. (1 point)

3. Interpret by, b, and bs. (2 points)

4. Test whether there is a regression relation: use a = 0.05. State the alternatives,
decision rule, and conclusion. (2points)

5. Obtain the analysis of variance table that decomposes the regression sum of

~ squares into extra sums of squares associated with X1 with X, given Xy; and
with X3 given X3, X>. (2 points) =

6. Use the extra sum of squares (F* test statistic) and @ = 0.01 to test whether X3

" can be dropped from the regression model given that X; and X are retained.

(State the alternatives, decision rule, and conclusion). (2 points)
7. A new property is to be evaluated, with Xy = 5,Xp2 = 8.25 and X,,3. =0,
Obtain a 95% prediction interval for the rental rate for this property. (1 point)

T 0 e ey ECD = &R ERPE=TP=P
TF £(b) = E(xy'xy )= K% %' ECY) @%@,

— pQ=ce (x> %
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T ) osolieCaomtci w 0w % O V. 13 [ 4217 oz
n=g ﬁ;‘ ' })ﬁ(x: 1 B
- i T % o s " 14 (24 0-0%
A ! ?}-a
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