IEOR 153
Fall 2008
Midterm

Instructi(}ns: Please write your name at the top of EACH page. Notes and books
are not allowed. One hand-written sheet of paper to be turned in with the exam is
allowed. Calculators are allowed. Show work where appropriate in order to get partial
credit.

1. Circle T for true or F for false. If the statement is false, add, delete, or change a few words
t0 make it true. (2 points each, 28 points total).
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(a) (T —@ Direct shipment strategies generally reduce warehouse overhead, but inerease
warehouse inventory.
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(b) ( T —(F ) Commodities are generally -cheaper per item when purchased using a fixed
commitment contract than when purchased using an options contract.

() (T —CF) ausal forecasting methods are most useful when sales are me# highly dependent
on economic factors.

(d) (@— F ) One effective way to increase speculative capacity is to obtain market infor-
mation earlier, perhaps by using an ”Early Write” weekend like Sport Obermeyer does.

(e) (@— F ) If a seller is trying to induce a buyer to reveal information about his forecast,
it might be useful to encourage the buyer to use a capacity reservation contract by
specifying a lower price for items bought using this kind of contract.
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(T —@) Consider a product that costs $20 per unit to make, sells for $40 per unit, and
has no salvage value. If our goal is maximize our expected profit, we will generally make
meze=then the average demand for the product. '

\
(g) (@— F )\A fixed commitment contract can increase price risk if commodity prices are
falling.

(h) (D~ F ) If a firm is going to target different service levels for different products, it
makes sense to target higher service levels for high margin products.

g
(i) (@— F ) As the number of warehouses increases, inbound logistics costs typically
increase.

15 less
G (T @) If the correct supply contract is utilized, a decentralized system can—be-more
profitable than the analogous centralized system.
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(k) @— F ) Consider two supply chains which are equivalent, except that one is decentral-
i7ed, so it has a variety of different companies managing the different stages, whereas
one is centralized, so it has a single company managing the entire supply chain. If both
supply chains are reasonably well run, we would expect the centralized supply chain to
have lower costs and/or higher customer service than the decentralized supply chain,

)y (T)-F ) As the fixed cost of ordering increases, the average order quantity increases in

“periodic review inventory models.
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Consider a simple supply chain consisting of a manufacturer and a retailer. Each period,
the manufacturer estimates demand and then manufactures goods. The retailer observes
demand, and buys enough from the retailer to meet demand. The manufacturer sells any
unsold goods to a salvage company at a loss. The next two questions refer to this system

iy e
‘(1/151) (@ - F ) In this system, if the manufacturer finds a company willing to pay more per
/% item for salvage, the retailer will increase the size of his order.
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(n) @— F ) In this kind of the system, if the retailer helps to defray manufacturer costs
by paying the appropriate amount for raw materials, both the retailer’s risk and the

retailers expected profit can increase.
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9. Consider a television repair company’s supply chain. The supply chain has many components.
. For example, repair people have to be trained, and their training must_be kept up to date.
Spare parts need to be manufactured, and stored in inventory. The repair company has to
own and operate vans, take appointments, ete. Please keep your answers to the following

questions brief! (30 points)

(a) List at least two conilicting objectives between two stages of this supply chain. Be
specific about the stages of the supply chain and the objectives you are referring to.
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Question 2, cont.
(b) Assume that the supply chain is operated by a specific TV manufacturer, and only

repairs that brand of television. Describe at least one way that optimization could be

used to manage the supply chain more efficiently.
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(c) Now, assume that this company repairs a variety of different brands of television. Give
one reason why this multi-brand repair company is more difficult or expensive to manage,

and one reason why this multi-brand repair company is easier to manage.
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3. You have been hired as an operation analyst for ‘Société Bic, a company based in Clichy,
France. You have been assigned to the ballpoint pen department, which manufactures and
sells Bic Cristal pens in various colors. Pens can be made very quickly, ca.n n_wait
for customer orders before making pens. However, there is a relatively long lead time( fory

- @ There are two ways that Bic can make pens. To make a pen in any color (including Gt~ Lt 75 '}
(& lack), base ink can be mixed with the desired color agents. This process costs $100 per 7=

manufacturing unit. Since a significant portion of the demand is for black pens, black pens {©©
can also be made using premixed black ink, which costs %96 per unit. The average demand for
black pens is 2,000 unit 1 with a standard deviation of 800. The average demand

for all the rest of the colors i total is 3,000 units per month with a standard deviation of 600. 24 < J
(Récall that to find the standard deviation of the sum of two independent random.variables, %

you must add the variances and take the square root.) Inventory holding cost per year is

12% of process cost for the base ink, and 48% of process cost for the black ink. The fixed

‘_, o order cost for each ink is $1,000 per order. The order lead time for each ink is 2 months. (24
- % % (p”;':" points)
i‘} & L

(a) Assume a service level of 98%, which implies a z value of 1.88, and that the demand
for each color of Cristal pens is independent and normally distributed. Describe the
\ appropriate inventory strategy if you employ a continuous review system (i.e. specify
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More space for Question 3(a), cont.
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