Name:

ISYE 6201A,Q: Manufacturing Systcimns
Instructor: Spyros Reveliotis
Midterm Exam I
March 7, 2016

SOLUTwONS



Answer the following questions (8 poinis each):

1. In elass we remacked that there is a trade-oll’ between any pair of the
three major strategic objeetives that are pursned by modern corporations,
in the sense that any elfort to increase performance with respeet to one of
these objectives might lead to a compromise of the performance with respect
to the other one, Expliain how this trade-off is manifested between the two
strategic objeetives of (1) providing a highly respousive service to the arising
demand and (i) product differentiation.
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2. One of the impacts of the earrent globalized econoty is that the major
multinational corporations can trest the entire world as one seamless winr-
ket, something that leads to a major simplification of their production and

ilistribution systems.
(a) YES @NO

Plesse, explain your answer,
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3. Consider a rather odd instantintion of the news-vendor model where any
oxcess quantity will be returned to and refunded by the supplier. Deterinine
an optimized order size for this case, providing a complete mathematienl

explanation of your answer.
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4. Consider n hasestock inventory system with basestock level 2 oand sup-
pose that ot a certain time point ¢ the unmber of the outstanding replen-
istinent orders O(#) (i.e., the replenishiment orders that have heen placed
but not received yet) is equal to 2 4+ L. Use this information in order to
compute the amount of the backorders at time ¢, BO(t). Please, provide a
clear explanation for your answer,
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5. Consider an inventory control system with bolding and backorder costs
respectively equal to r and b dollars per unit and tine unit. Beplenishiment
orders are delivered by a third-party earrier at the cost of A dollars per it
delivered, and any other trausactional costs are negligible. Replemslunent
orders are delivered over an average time length of two days. Given this
iformation, which of the inventory control policies disenssed in elass would
you cousider as approprinte for this system” Please, justify vour angwer.
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Problem 1 (20 points): A local store with an annual demand of 10,000
nuits for one of its main products is trying to select asapplier for this product
by choosing atmong two ditferent options. The first supplier (supplier .A)
quotes » purchasing price of 810 per uuit, nod o contract of 10 lree deliveries
per year at the price of $1,000 per year. The second supplier (supplier 13}
quotes a purchasing price of $20 per unit and she will utilize a 3PL service
provider for the deliveries, who charges n fixed cost of $15 per delivery and
a variable cost of $2 per delivered unit.  The considered store computes
its holding cost on the hasis of an annual inferest riate of 5%, Assnming
that both suppliers ean provide comparable quality of product and serviee.
use the above information in order to determine the right supplier for this
product.
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Problem 2 (40 points): A local supermarket buys the apples that it
provides to its customers at $1.5 per I, and it sells them at 52,5 per 1h.
Furthermore, the store applies a shelf-life policy of 3 days. At the end of the
daday interval, any remaining apples are sold to a local caunery ot a rate
of $.75 per Ib, and the store is replenished with a new delivery, Finally, it
is also estimated that the demand for apples in this supermarket over the
A-day replenishiment interval is wniformdy distributed with aomean of 500 1hs
atd a range of 200 1hs.

i. (10 pts} Given the above iformation, what is the optitmal replenish-
wient order for this store?

il. (10 pts) What is the probability that the store will not stock out
during o replenisliment cvele if it orders according to the policy that
vou determined in part (i)Y

iii. (10 pts) What is the fill rate attained hy the above policy?

iv. (10 pts) What is the enpueal expected profit w.r.t. to these apples for
this supermarket”
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