
SA421 – Simulation Modeling Fall 2013
Asst. Prof. David Phillips

Lesson 5. Replications in Excel, donuts

1 Recall

• Last time: the experiment

◦ Run the simulation n times

◦ Compute performance measure (e.g. average time at drivethru) for each simulation run
(obtaining n observations of the performance measure)

◦ Use the n observations to estimate the mean of the performance measure

• Excel used: if, data tables etc.

2 The IF function

• Recall our desired modifications to the drivethru from last time so that we simulate one day’s
operation (8 hours = 480 minutes) of the bank drive-in window

◦ Change from last week: Assume that the drive-in window serves any customer that
arrives before 480 minutes elapses

• Note: minimum interarrival time is 1 minute

⇒ Maximum possible number of customers in one day =

• Idea:

◦ Generate interarrival times and service times for maximum possible number of customers

◦ Use the IF function to have the spreadsheet calculate begin service time, departure time,
total time at bank, and contribution to N(t) only for all customers that arrive before
480 minutes, and return “na” otherwise

◦ The IF function: IF(logical test, value if true, value if false)

• For this one-day simulation, we compute:

◦ Average time in system W

◦ Time average number of customers L in time interval [0, 480]

◦ Note that the AVERAGE and SUM functions ignore non-numbers, such as “na”
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3 Replications using What-If Analysis

Recall how the What-If analysis worked:

• A table to record W for n = 30 simulation runs (i.e., 30 days)

• In the first row of the table, reference the cells containing W .

• Highlight the entire table (30 rows and 3 columns) and click Data→ What-If Analysis→ Data
Table

• Leave Row input cell blank, enter the first row/column of the table for Column input cell, and
press OK. The first row/column is the cell with the “1” for the first day.

• Press recalculate and voila! 30 simulation runs

You were asked to compute the number of replications for a confidence interval of ±.01. This might
be too many for excel to handle reasonably...so do as many as you can.

4 Estimating the mean of the performance measures

• Compute the following for the n = 30 simulation runs for W and L:

◦ Observed sample mean x: AVERAGE(range)

◦ Observed sample standard deviation s: STDEV(range)

◦ tα/2,n−1 with α = 0.05: TINV(alpha, n-1)

◦ Standard error se(x)

se(x) =
s√
n

◦ 100(1− α)% confidence interval[
x− tα/2,n−1 · se(x), x+ tα/2,n−1 · se(x)

]
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Problem 1.2 from Sanders. A large catalog merchandiser is planning to have a special furniture
promotion a year from now. To do this, the company must place its order for the furniture now.
It plans to sign a contract with the manufacturer for 3,000 chairs at a cost of $175 per unit, which
the company plans to offer initially for $250 per unit. The promotion will last for eight weeks, after
which all remaining units will be offered for sale at half the initial price, or $125 per unit. The
company believes that 2,000 units will be sold during the first eight weeks.

(a) Based on these assumptions, setup an Excel spreadsheet model and determine the profit that
the company expects from the promotion. Research suggests that the demand for the chair
during the first eight weeks has a discrete distribution with values as follows.

Demand 1, 000 1, 500 2, 000 2, 500 3, 000
Probability 0.10 0.24 0.30 0.25 0.11

The number of chairs ordered and the price per unit are known, but the actual selling price of
the chairs can be easily changed. The initial selling price will definitely be between $200 and
$300, but we have no reason to believe that any one value is more likely than another in this
range. Thus we assume the initial selling price of the chairs has a distribution as follows.

Selling Price ($) 200 210 220 230 240 250 260 270 280 290 300
Probability 0.090 0.091 0.091 0.091 0.091 0.091 0.091 0.091 0.091 0.091 0.091

(b) Simulate the special furniture promotion and obtain an estimate of the net profit the company
might receive.

(c) Use your simulation to calculate a confidence interval estimate of the average profit that the
company might expect from the promotion.
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