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Answer the following questions (8 points each):

1. Discuss how the strategic concept of “product customization” is cur-

rently supported in some major industries, like automotive and computer
manufacturing.
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2. Enumerate three distinct roles of inventory in modern production sys-
tems, and give a brief description for each of them.
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3. What is the meaning of the “robustness” of the EOQ formula? How can
this robustness be useful in the management of the inventory systems that
we have been considering in class?
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4. Consider a (Q,r) inventory sysfem where the parameters Q and r are
determined according to the approximating scheme that was presented in
class during the discussion of the basic economic analysis of this model (i-e.,
® is computed by the EOQ formula and 7 is computed from the critical
ratio of b/(h + b)).

Suppose that the variability that is experienced in the lead-time demand of
the corresponding product is increased, and, therefore, we update accord-

ingly the model data and recompute the @ and r values as suggested above.
Then, we can infer that the fill rate that will result from this updating

i. will be higher than the original fill rate.
ii. will be the same with the original fill rate.
iii. will be lower than the original fill rate.

@could be either higher or lower than the original fill rate.

Please, explain your answer.

v |- Kr)
S(& ) =

b
i Q@ = [T Qo) = 2

Ty He conniolices scenand, (A rll o) be offeted

L_) 1. Qxl\e-u'-(ntul d«r’ bt v A lh J\AV
becama The olishubiting GC) il 4‘“'9""
Jeh'cﬂurru/ ) dnqm‘td—&# ") V&“’ ‘{’l Uu cant f/

"L‘ ')o'th alntu'bwﬁ'q ar) 17 (rcant jnm‘w‘nl’-g meX.I—
leood esllon '7 an I'm?ecu-& . Jecreast :/ r s U o,’,ﬂrao&
,/{wh fn BCr). TFena  s2ar) Cav Sl (2 veare

7.8 a(ccr:ax,



5. Consider a pure inventory system with time-varying demand and no
limits for the size of the placed orders, that is managed according to the
rolling-horizon scheme discussed in class with a re-planning period of 1 week
and a planning horizon of 5 weeks. The ordering cost for this system is
$100.00 per order and the unit holding cost per week is $2.00. We are
currently trying to determine our order for the next week, and we know that
the demand for week 3 in the corresponding planning horizon is estimated
to 60 units. From this information, we can infer that the order that we shall
eventually place as a result of this planning activity cannot be more than
the combined estimated demand for the next two weeks.
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Problem 1 (30 points): A local store with an annual demand of 10,000
units for one of its main products is trying to select a supplier for this product
by choosing among two different options. The first supplier (supplier A)
quotes a purchasing price of $15 per unit, and a contract of 50 free deliveries
per year at the price of $1,000 per year. The second supplier (supplier B)
quotes a purchasing price of $20 per unit and she will utilize a 3PL service
provider for the deliveries, who charges a fixed cost of $15 per delivery and
a variable cost of $2 per delivered unit. The considered store computes
its holding cost on the basis of an annual interest rate of 5%. Assuming
that both suppliers can provide comparable quality of product and service,
use the above information in order to determine the right supplier for this
product.
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Problem 2 (30 points): Consider a basestock inventory system where
daily demand follows a Poisson distribution with rate A = 0.05 items per
day. The order lead-time for the considered item is 10 days, since it has to
be procured from abroad.

i. (15 pts) Determine a minimal basestock level that will ensure a fill
rate of 95%.

In your computations, use the Central Limit Theorem to get an ap-
proximation of the demand distribution over a lead-time interval. Also,
remember that for the r.v. X that denotes the number of events that
are generated by a Poisson process with rate \ over a time interval ¢,
E[X] = Var[X] = At.

ii. (15 pts) Answer the question in part (i) in the case where the order
lead-time is uniformly distributed between 7 and 10 days.
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