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Chapter 3 

Spreadsheet Simulation 
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Objectives 

 To be able to generate random numbers within 
a spreadsheet environment. 

 To be able to generate random variables with 
various distributional models within a 
spreadsheet. 

 To be able to perform simple Monte-Carlo 
simulation in a spreadsheet environment. 

 To be able to compute statistical quantities for 
a Monte-Carlo simulation. 

 To be able to determine the sample size for a 
Monte-Carlo simulation.  
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Overview 

 Simulation in a spreadsheet environment 

 Examples 
 Area estimation via simple Monte Carlo 

 News vendor inventory problem 

 Simulating a cash flow 

 Statistical Concepts 
 Estimates and confidence intervals 

 Determining the sample size 
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Generating Randomness in a 
Spreadsheet 

 Implement the ideas and concepts 
presented in Chapter 2 

 Inverse transform using already defined inverse 
CDF functions for various distributions 

 Convolution 

 Write VBA code 

 Buy special add-on software for your 
spreadsheet 
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Two Basic Functions 

 RAND() 
 Returns a U(0,1) pseudo-random number 

 “Live” function – every time any cell changes 
in the worksheet (i.e. when worksheet 
recalculates) a new U(0,1) is produced 

 RANDBETWEEN(a,b) 
 Returns a discrete uniform over the range 

[a,b] 

 “Live” function 
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Setting Workbook to Manual 
Calculation 

 Use options to set 
workbook to perform 
manual calculation 

 Saves time for large 
workbooks 

 Allows you to control 
when simulation 
changes/updates 

 Use F9 to cause 
calculation to occur 
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Inverse Transform 

 Use distribution 
functions denoted 
with INV or .INV 

 Allows you to 
provide U(0,1) to 
the function and will 
return a random 
variate with 
appropriate 
distribution 
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Examples: 

 NORM.INV(probability, mean, standard 
deviation) 

 NORM.INV(RAND(), 3, 1) ~ N(3,1) 

 BINOM.INV(#trials, probability of success, 
p) 

 BINOM.INV(6, 0.5, RAND()) ~ 
Binomial(n=6,p=0.5) 

 U(a,b) ~ a + (b-a)*RAND() 

 EXPO(mean) ~ -mean*LN(1-RAND()) 8 



© Manuel D. Rossetti, All Rights Reserved © Manuel D. Rossetti, All Rights Reserved 

SimulatingRandomnessInExcel.xlsm 
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Discrete Distributions & 
VLOOKUP 

 The VLOOKUP cell function provides an 
easy way to implement the inverse 
transform method for discrete 
distributions.  

 Organize data associated with 
distribution in a special way to take 
advantage of VLOOKUP functionality 
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Example 
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Via VLOOKUP 

12 

 The column PMF is 
the probability mass 
function values. 

 The column LR is the 
lower limit on the 
inverse transform 
range. 

 The column X should 
contain the possible 
values for the random 
variable.  
 

VLOOKUP(lookup_value, table_array, 
col_index_num) 
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Using Data Tables 

 Data tables can be used to repeatedly 
execute an equation 

 If the equation represents a simulation, 
then data tables can be used to 
repeatedly execute a simulation to get a 
random sample of results 
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What is a Data Table 

 A data table is a range of cells that shows 
how changing one or two variables in your 
formula will affect the results of those 
formulas.  

 Data tables provide a shortcut for calculating 
multiple results in one operation and a way to 
view and compare the results of all the 
different variations together on your sheet. 

 Search on Data Tables in Help to see detailed 
overview of their setup and use. 
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Example 
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Data Table Steps 
 Make a column to count the replications.  

 Column F is used in this example.  

 Make a cell that you want repeated.  
 Cell A8 is used in this example.  

 Tie the data table to the cell that needs repeating by setting the cell 
above and to the right of the 1st replication equal to the cell to be 
repeated.  
 In this example Cell G4 is set equal to cell A8.  

 Select the cells that are to form the data table.  
 In this example, the cells in the range F4:G24 are the required cells.  

 From the spreadsheet menu invoke the data table functionality. This 
is Data ⇒ What- IF ⇒ Data Table.  
 A confusing dialog box will appear asking for a row input cell and a 

column input cell. Since the table is column oriented, we only need the 
column input cell.  

 Enter any blank cell in for the Column input cell.  
 Cell F4 was chosen as the input cell in this example.  
 Leave the Row input cell blank. Select the OK button.  16 
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Estimating the Area of a 
Function 
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Why does this work? 
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Why does it work? 
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Example 
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Example 
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News Vendor Problem 
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Solution Method 

 Understand the “logic” of the problem 

 Develop representation of randomness 

 Develop formulas/logic that implement 
relationships between inputs/outputs 
and randomness 

 Implement in spreadsheet 

 Execute model 
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Solution 
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What is the profit? 
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Simulate a Cash Flow 
 A firm is trying to decide whether or not it should purchase 

a new scale to check a package filling line in the plant.  
 The scale would allow for better control over the filling 

operation and result in less overfilling. It is known for 
certain that the scale costs $800 initially.  

 The annual cost has been estimated to be normally 
distributed with a mean of $100 and a standard deviation 
of $10.  

 The extra savings associated with better control of the 
filling process has been estimated to be normally 
distributed with a mean of $300 and a standard deviation 
of $50. 

 The salvage value has been estimated to be uniformly 
distributed between $90 and $100.  
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Simulating a Cash Flow 
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Solution Method 

 Understand the “logic” of the problem 

 Develop representation of randomness 

 Develop formulas/logic that implement 
relationships between inputs/outputs 
and randomness 

 Implement in spreadsheet 

 Execute model 
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Solution 
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Solution 
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Implementation 

 Organize 
spreadsheet into 
inputs and outputs 
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34 

• Separate output area with 
individual components for 
parts of cost. 

• Allows analysis of 
individual components. 
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Statistical Concepts 

 Simulation has randomness 

 Randomness implies that there is 
sampling error in the output from the 
simulation 

 Treat simulation like experimentation 

 Need to quantify uncertainty of results 

 Need to determine how much to sample 
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Estimator versus Estimate 
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Confidence Intervals 
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Confidence Interval for the Expected Value 
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Example 

41 



© Manuel D. Rossetti, All Rights Reserved © Manuel D. Rossetti, All Rights Reserved 

Cash Flow Example 

 Suppose we are interested in estimating the 
expected present value of the cash flow 
problem.  

 We desire to be 95% confident that our 
estimate of the true expected present value is 
within ± 10 dollars.  

 In addition, we are interested in estimating the 
probability that the present value is negative. 
That is, we want to estimate the risk of losing 
money on the situation.  
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Estimating a Probability 
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Summary 

 Spreadsheets can be used to simulate 
randomness 

 Built in functions facilitate random variate 
generation 

 Carefully set up and organize your 
spreadsheet 

 Randomness implies that we need to use 
statistics to analyze the results 
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