ISYE 3104: Manufacturing Systems
Instructor: Spyros Reveliotis
Midterm Exam I
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Answer the following questions (8 points each):

1. In a commoditized market, companies are competing primarily on the
basis of their quality image.

(A) TRUE (B) FALSE

Please, explain your answer.
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2. In which of the four stages of the product life cycle is demand forecasting
most critical?

Please, explain your answer.
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3. Discuss the importance of modularity in the operations of modern cor-

porations.
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4. In the lectures it was shown that, in the worst case, the heuristic of
Power-of-2-order-intervals will inflate the total annual cost of any particu-
lar product by a factor of about 1.06. Imagine an implementation of this
heuristic where the ”threshold” point that splits the interval between any
two consecutive powers 2% and 2%t is not the value V2. 2k that was com-
puted in the lectures, but the middle point of that interval. Compute the
worst-case performance of this alternative implementation. Please, show
clearly the entire logic of your computation.
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5. The demand forecasted over a six-period planning horizon for an in-
ventoried item that is procured according to an optimized, uncapacitated,
dynamic lot sizing policy, is given by the following sequence (in units of
product):

< 1000, 1150, 1200, 950, 850, 1000 >

The current on-hand inventory is 100 units. The procurement plan com-
puted based on the above information is as follows:

< 2850,0, 400, 2800, 0,0 >

Looking at the above numbers we can conclude that somebody has . . . messed

up!
RUE (B) FALSE

Explain your answer.
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Problem 1 (40 points): A specialty coffee house sells Colombian coffee at
a fairly steady rate of 280 pounds annually. The beans are purchased from a
local supplier for $2.40 per pound. The coffee house estimates that it costs
$45 in paperwork and labor to place an order for the coffee, an holding costs
are based on a 20% annual interest rate.

1. (10pts) Assuming that a continuous review policy is applied, determine
the optimal order quantity for this type of coffee.

2. (10pts) What is the replenishment interval for the quantity that you
computed in part (1)7 Please, provide your response in weeks.

3. (10pts) The considered coffee is procured from the aforementioned sup-
plier together with some other products and in an effort to consolidate
its replenishments across this set of products, the coffee house is think-
ing of switching to a ” Power-of-2-order-intervals” scheme that utilizes
the week as the basis time unit. What should be the replenishment
interval for the considered coffee under this new scheme?

4. (10pts) What is the increase of the combined ordering and holding
annual cost for the considered coffee that will result from the policy
switch that is suggested in part 3 above?
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Problem 2 (20 points): The management of a local newspaper that is
sold at $1.50 per copy hired a leading consultant, at a rate of $1,000 per day,
in order to assist them to optimize their daily production volume. Accord-
ing to the running policies, the paper was produced at a volume of 70,000
copies per day. After working hard for three weeks, studying the company
operations and its distribution system, the consultant came to the conclu-
sion that the production cost for the company is $0.60 per copy, while the
daily demand of the newspaper can be approximated pretty accurately by a
uniform distribution over the interval [50, 000, 100, 000]. He also suggested
that the company should increase its daily production by 10,000 copies.

1. (10pts) Based on the above information, what must be the estimated
salvage value for the unsold copies?

2. (10pts) How long will it take before the expected gains of the company
that result from the aforementioned study will exceed the cost of the
study itself?
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