
Note:  This lecture is best taken with Excel@ file LectureSIM.xls.  Please pause the 

video and open Excel@ LectureSIM.xls, then continue.  You may like to pause 

whenever you need to understand and repeat what is covered here.

SIMULATION

The objectives of simulation:

1) To estimate the unknown population mean µ0 (the average profit) with the confidence 
interval developed through the grant mean and the standard deviation of 
MonteCarlito, 

2) To estimate the unknown population proportion (of loss) with the confidence interval 
developed through the grant proportion of MonteCarlito

3) The value of z is given by =NORMSINV(1-α), Z = 1.96 for 1-α = 0.95

4) Conclusions of simulation study:
a) We are 95% sure that the unknown true population mean (profit) is between the calculated 

lower and upper limits for the mean.
b) We are 95% sure that the unknown true population proportion (loss) is between the 

calculated lower and upper limits for the proportion. 

x z s
x p z p 1 p n
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Product P and Profitability Analysis I

Suppose you are a manager in P Manufacturing that makes Product P only. The demands for 
Product P are 100 units per week at $90 per unit. The overhead (fixed) cost is $3,000 that 
includes $1,500 of operators’ salaries, $1,000 equipment depreciation and $500 of utilities.

There are two raw materials: Steel Widget and Metal Bracket for products P. The unit costs for 
raw materials are $25.00 and $20.00 for Steel Widget, and Metal Bracket, respectively. 

You are going to decide how many Ps to make in order to break-even (the net profit is zero) for 
the company

Breakeven Units FixedCost SellingPrice VariableCost $ 3000 $ 90 $ 45

Profit Loss $90 DemandD $3,000 $ 45 DemandD

You may want to Pause the Video to open  Excel@ file LectureSIM.xls before continue
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Set Excel@ Manual calculations of formulas and Press F9 to recalculate

Remember to Press F9 to recalculate

Your computer may work really slow if 

you do not set up Manual calculations 

of formulas when doing simulation.

Remember to set it back to automatic 

when finish simulations.
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Using Excel@ to calculate Breakeven Point: 

Set up Excel@ formulas to calculate Profit/Loss:
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Breakeven Point Units
FixedCost

SellPrice UnitVarCost
$ 3,000

$90 $45
66.67 67 Units

Profit Loss $90 DemandD $3,000 $ 45 DemandD

Use of One and Two Variable Data Tables in Excel@ for Sensitivity Analysis



Press F9

Sensitivity Analysis

One Variable Data Table 

2/25/2009 5Simulation lecture notes by Dr. Ping Wang



Press F9

Sensitivity Analysis

Two Variable Data Table 
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Calculate Mean and Standard Deviation of Profit and Percentage of Loss
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Use Discrete 

Probability in 

simulation

Eyeball

=VLOOKUP() 

with given 

random 

numbers

Collect statistics for the 

mean and standard 

deviation of profit and 

the number of losses
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Use random number 

generator in simulation

=VLOOKUP() 

with =RAND()

=VLOOKUP() with 

given random 

numbers
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Use random number 

generator in simulation

=VLOOKUP() 

with =RAND()

=VLOOKUP(RAND()) 
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Double verify the correctness of equations in the first and last rows 

before production runs of the simulation

It is very 

useful to 

have a few 

rows 

without 

random 

numbers to 

verify 

correctness 

of formulas
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Use Formulas/Show formulas or CTRL+` to show formulas in Excel@ worksheet

Additional adjustment to column width may be needed and use Print 

Preview/Page setup/Fit into 1 or 2 pages to produce professional printouts.
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Set up MonteCarlito
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How to use MonteCarlito
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Use MonteCarlito in simulation

Press CTRL+W to MonteCarlito



Final result of the simulation with MonteCarlito
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We are 95% sure that the unknown 

true possibility of loss is between 

20.62% and 29.09%.

x z s
x

p z p 1 p n

We are 95% sure 

that the unknown 

true average profit is 

between 292.59 and 

466.35.

How to interpret simulation results?
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We are 95% sure that the unknown 

true possibility of loss is between 

30.43% and 39.79%.

x z s
x

p z p 1 p n

We are 95% sure 

that the unknown 

true average profit is 

between 283.69 and 

463.55.

Less profit and more loss due to more variations
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Press CTRL+W to get Result

Use MonteCarlito to collect statistics for multiple performance measures
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IF D<=Q, THEN SOLD = D, INV LEVEL=Q-D, INV COST=Ci (Q-D)

ELSE SOLD = Q, LOST SALES=D-Q, LOSS COST = Cl (D-Q)

PROFIT/LOSS = PRICE * SOLD - INV COST – LOSS COST

In Excel@, use either SOLD=IF(D<=Q,D,Q) or SOLD=MIN(D,Q)

For any leftover, use either LEFTOVER=IF(D<=Q,Q-D,0) or LEFTOVER=MAX(Q-D,0)

For any lostsale, use either LOSTSALE=IF(D<=Q,0,D-Q) or LOSTSALE=MAX(D-Q,0)

Calculate INVCOST=IF(D<=Q,HoldCost*(Q-D),0) or INVCOST=MAX(HoldCost*(Q-D),0)

And SHORTCOST=IF(D<=Q,0,ShortUC*(D-Q)) or SHORTCOST=MAX(ShortUC*(D-Q),0)
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Use =IF(), =MIN(), and =MAX() in Inventory simulation
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Example of Simulation Process for Inventory Levels
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Sample Set up for Queuing or Waiting Line Simulation

Use a few easy examples to verify the logics before using random numbers 
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The Process of Queuing or Waiting Line Simulation
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The objectives of simulation:

To estimate the unknown population mean µ0 (the average profit) and 
To estimate the unknown population proportion (of loss)

x z s
x p z p 1 p n

Simulation as a tool in business decision making is very powerful, 
flexible and easy to use.  Enjoy Simulating.


