Rutgers University, Business School/Undergraduate New Brunswick
Operations Management (33:623:386:03)
Spring 2008; Instructor: Adi Ben-Israel

Hourly Exam 3 — April 23, 2008
You have 80 minutes to complete this examination. The exam has 12 pages (the last 2 are scratch.)
Please do not read past this page until instructed to.
Allowed materials:
•

A single “cram sheet” in your own handwriting (both sides allowed)

•

A dictionary (if English is not your first language)

•

A calculator

You may detach any page from the exam form, in which case please write your name on each page. You
must turn in all pages at the end of the exam.
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Q1: Cars (50 points)
The XYZ car dealership sells two kinds of cars: sedans and vans. In 2009, a sedan will sell for
$15,000 and a van for $20,000.
The number of visitors per year to the XYZ showroom is thought to follow a Poisson
distribution with mean 1200. The probability that any such visitor is a potential buyer (i.e.
actually wants to buy a car) is thought to be 0.25, independently of all other visitors.
The probability that a potential buyer wants a sedan is 0.6, independently of all other potential
buyers. The rest of the potential buyers want a van.
XYZ can order 2009 cars from its supplier in two ways: preorders (placed on June 2008 at
the latest) and late orders (placed any time after June 2008.)
XYZ is trying to determine how many 2009 cars to preorder. Cars can be preordered in
multiples of 25, and XYZ would like to consider preordering 100, 125, 150, 175 or 200 sedans
and 75, 100, 125 or 150 vans (20 policies altogether.)
For preorders, the basic cost of a sedan is $10,000 and of a van is $15,000.
The supplier offers XYZ incentives to preorder in the form of rebates, to be determined after
the supplier gets the preorders from all the car dealerships. The rebate is the same for each
preordered sedan, and is uniformly distributed between $200 and $500. Similarly, the rebate is
the same for each preordered van, uniformly distributed between $500 and $1000. For
example, if the rebates turn out to be $328/sedan and $753/van, and if XYZ preorders 150
sedans and 100 vans, then its total rebate is $328*150 + $753*100 = $124,500.
XYZ wants to satisfy all the demand for 2009 cars. If that demand exceeds the number of cars
available, XYZ can place late orders for any number of sedans and vans at a cost of $13,000
for sedan and $18,000 for van. There is no rebate on late orders.
Any car unsold at the end of 2009 can be returned to the supplier for a salvage value of $6,000
per sedan and $9,000 per van.
XYZ used simulation in order to determine the optimal policy, and the spreadsheet is shown in
p. 5. A part of the simulation report is shown in p. 6.

Page 2 of 12

(a) (20 points) The spreadsheet has 8 Yasai commands (as distinguished from ordinary Excel
commands). Write all of them, and the cells in which they appear. Hint: In cell B23 there is
a genBinomial command.

(b) (20 points) Write all the Excel (non Yasai) commands in all cells below row 22.
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(c) (10 points) Determine the best and the second best policy on the basis of the simulation
report.
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Q2. Financial Planning (50 points). John Smith, a successful graduate of the Rutgers
Business School, has $1,250,000, of which $800,000 are in Safe Assets, and $450,000 are
invested in Risky Assets (such as stocks). He needs a plan to manage his assets for the next
20 years.
The annual rate of return of the Safe Assets is known only to be at least 3% and at most 5%.
The annual rate of return of the Risky Assets is assumed to be normally distributed with mean
8% and standard deviation 2.3%.
At the end of each year, after the annual returns have been added to the assets, Smith needs to
withdraw money from both assets in order to support his lavish life style. His options are to
withdraw 4%, 5%, 6% or 7% of the Safe Assets, and $25,000, $30,000 or $35,000 from the
Risky Assets (a total of 12 scenarios.) He would like each year to withdraw from both assets at
least $68,000 (the Target), but this is not always guaranteed.
You have been hired as Smith's financial adviser, and remembering what you learned in
Operations Management, you ran a simulation of the next 20 years, for each scenario, using
the spread sheet in p. 9, and received the simulation report partly reproduced in p. 10.
Smith would like to know for each scenario, (1) the total sum of withdrawals (in the 20 years
period), (2) the combined assets at the end of the period (i.e. the end of year 20), and (3) the
probability of meeting the $68,000 target in each year.
(a) What commands are in cells F12 and G12, to select a scenario of withdrawing from both
assets.

(b) The command in B21 is =B4, and is copied to C21. Write the remaining commands in
D21:I21, that give the correct results when copied to the 23 rows below.
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(c) What commands are in B22:C22, that give the correct results when copied to the 22 rows
below.

(d) The target of $68,000 appears in cell G16. Cells J21:J40 report, for each year, whether the
target has been met. What command is in cell J21 that is copied correctly to J22:J40.

(e) How many simOutput commands are in the spread sheet? Where and what are they? Hint:
The probability of meeting the target is estimated by the average of J21:J40.

(f) Using the simulation output in p. 10, and considering the criteria of (1) total withdrawals,
(2) ending assets, and (3) probability of meeting the target, which scenario would you
recommend? Explain your choice (there is no single "correct" answer, but only well-reasoned
answers will be credited.)
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