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This is a closed-book exam. You will have 180 minutes to complete it. Use the point totals listed below
to allocate your time appropriately. Please write all answers and supporting work in your answer booklet.

The only aids allowed are two double-sided sheets of A4-sized paper with your handwritten notes, and a
standard calculator. You must return the question sheet with the answer booklets.

The distribution of points for the four questions in this exam is as follows:

• Question 1: 35 points (+7 bonus)

• Question 2: 45 points

• Question 3: 35 points (+5 bonus)

• Question 4: 25 points

Total: 140 points (+12 bonus)

Good luck!

I hereby certify that this exam is based solely on my own efforts, and is otherwise also in accordance with
the EPFL Honor Code as put forth in the course syllabus.

Name: .................................................

Signature: ...........................................
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Problem 1 (35 Points + 7 Bonus Points)

Answer 7 out of the following 8 questions. For each correctly answered question you earn 5 points, unless
marked otherwise. Please keep your answers very brief and to the point. You will need your time for the
other problems.

(i) What is the “red-queen principle” and how does it relate to the concept of “sustainable competitive
advantage”?

(ii) Explain a standard “product lifecycle.” How can a product lifecycle affect a firm’s optimal strategic
positioning in a (cost effectiveness, responsiveness)-space?

(iii) Define the “bullwhip effect” in a supply chain. Describe three potential causes and three possible
remedies.

(iv) Name Porter’s five forces and explain how this model can be useful in the design of a supply chain.
[Bonus (+2 Points): What additional “force” is contributed by Brandenburger and Nalebuff’s
value net? Why does that force sometimes matter?]

(v) Explain the concept of “economies of scale.” Why is a company’s average cost curve (for a given
product) often U-shaped?

(vi) Explain “risk pooling” and what it implies for the design of a cost-effective supply chain.

(vii) Explain three different types of inventory. Which key performance indicators (KPIs) would you
suggest to a company to set and monitor the achievement of performance goals with respect to
these inventory types?

(viii) Explain the concept of “value at risk” (VaR) and in what context this measure could be important
for a large manufacturing company. How could this company measure its VaR and, depending on
its magnitude, take appropriate action?
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Problem 2 (45 Points)

Consider a three-stage supply chain for widgets, where the downstream stage (retailer) is owned by firm 1,
the midstream stage (distributor) is owned by firm 2, and the upstream stage (manufacturer) is owned
by firm 3. Firm 3 pays w = 64 for the raw materials necessary to produce one widget. Firm 3 charges
an amount of p3 per widget to firm 2 who sells widgets at a price of p2 to firm 1. Lastly, firm 1 sells the
widgets as a monopolist at a price p1 on the market. The (inverse) market demand for widgets (supplied
in quantity q) is given by p(q) = 2000−2q. Assume that each of the three firms has a unit cost of c = 200
to process each widget, in addition to what the relevant upstream party may be charging for the input.

(i) Draw the supply chain, the product flows, and note the firms’ prices and quantities.

(ii) As a function of p2, find firm 1’s optimal price p∗1(p2) and quantity q∗(p2).

(iii) Consider firm 2’s optimal choice of p2 as a function of p3. For this you can simply think of q∗(p2) as
the demand curve that firm 2 sees as a monopolist and solve a standard monopoly pricing problem,
where the distributor’s cost depends on the price p3 charged by the manufacturer. Determine
firm 2’s optimal price p∗2(p3).

(iv) Determine firm 3’s optimal price, p∗3. You can think of q∗(p∗2(p3)), which is a function of p3, as the
demand curve that firm 3 sees as a monopolist and solve the standard monopoly pricing problem.
Determine the optimal quantity q∗ = q∗(p∗2(p

∗
3)).

(v) Compute the firms’ respective optimal profits: Π∗
1, Π∗

2, and Π∗
3. [Hint: For this determine first the

actual prices that the three firms charge and then compute the profits.] What do you observe when
comparing the profits? Explain the intuition for this observation just as if you were a strategy
consultant in charge of optimizing the supply chain.

(vi) Sketch p(q), the three firms’ marginal-revenue curves, and their marginal cost curves all in the same
picture. Then explain your solution in words using the picture.

(vii) Compare the sum of the firms’ profits, Π∗ = Π∗
1 + Π∗

2 + Π∗
3, to the profit Π∗∗ that one could obtain

if the firms were owned by the same entity (in which case, the marginal cost of that entity would
be 3c+w and its (inverse) demand p(q)). Describe why Π∗ < Π∗∗. Where does the loss come from,
i.e., how does “triple marginalization” work? Why does it fail to coordinate the supply chain?

(viii) How would you coordinate the 3-stage supply chain to avoid triple marginalization? Explain.

(ix) Above which critical value c̄ for the unit processing cost c in each stage would the supply chain
become unprofitable? [Hint: Consider your answer in (viii) and look at the “big picture.”]
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Problem 3 (35 Points + 5 Bonus Points)

Frédéric owns a coffee shop, called Caffè Strada. He knows that he serves two types of customers,
low-volume coffee drinkers (of type θL) and high-volume coffee drinkers (of type θH), where θL = 1/2
and θH = 1. The net utility of a cup of size q ≥ 0 (quantity of coffee measured in liters) of a type-θ
consumer at a price p is u(q, θ)− p, where

u(q, θ) = 2θ
√
q,

and θ > 0. Consumers buy only if their net utility is nonnegative. Frédéric believes that he serves
about 100 customers a day and that about 40 percent of them are high-volume coffee drinkers. His cost
of providing one liter of coffee is c = 1. We initially neglect the cost of the (disposable) cups (relaxed in
the bonus part).

Part I. (Single-Product Marketing) Assume that because of a standing agreement with his cup
supplier Frédéric can only order a single cup size (which he is free to specify).

(i) Determine a size q of the cup and a price p per serving that maximizes Frédéric’s expected daily
profit.

(ii) Briefly explain the notion of “first-degree” price discrimination. Compare Frédéric’s expected opti-
mal profit under your solution in (i) with the “first-best” expected profit that Frédéric could earn
if first-degree price discrimination were possible.

Part II. (Product-Line Design) Assume that Frédéric was able to renegotiate his deal with the cup
supplier, so that he can now order two different cup sizes (which he is free to specify). Frédéric’s goal
is to determine a menu M = {(pL, qL), (pH , qH)} of prices and associated cup sizes that maximizes his
expected profit.

(iii) Specify the individual-rationality and incentive-compatibility constraints for the two different con-
sumer types.

(iv) Which of these constraints are binding and which constraints can be neglected? Using the implied
simplifications, formulate Frédéric’s expected-profit-maximization problem.

(v) Based on your answer in part (iv), determine Frédéric’s optimal menu M∗ = {(p∗L, q∗L), (p∗H , q
∗
H)}.

(vi) Compare Frédéric’s expected profit when using M∗ with the expected profit from a first-best two-
product menu MFB = {(pFB

L , q
FB
L ), (pFB

H , q
FB
H )}, which is optimal when the two consumer types can

be perfectly distinguished. Based on this, explain what is an “information rent,” and describe who
obtains it.

(vii) [Bonus (+5 Points)] Assume now that each cup (regardless of its size) costs k = 0.1 to provide.
How do your conclusions in part (vi) change?

4



Problem 4 (25 Points)

TGO is an established electronics retailer, selling a certain smart watch at $500 each. These smart
watches are procured from a foreign supplier at $200 per unit. TGO can forecast that future demand
volume (for the upcoming holiday season) is uniformly distributed, between 1,000 and 5,000 units. Unsold
smart watches are resold to a discount store for $100 per unit at the end of the holiday season.

(i) Calculate the probability that TGO sells less than 90% of the expected demand of 3,000 smart
watches (i.e., the probability that it sells less than 2,700 smart watches).

(ii) How many smart watches do you recommend TGO to procure for its inventory? [Hint: maximize
the retailer’s expected profit.]

(iii) How many smart watches should TGO order if it wants to ensure a 95% fill rate? [Hint: the fill
rate is defined as expected sales (in units) divided by expected demand.]

(iv) If TGO wishes to ensure a 95% in-stock probability, how many smart watches should they order?

(v) Interpret the differences between the results for fill rate and stockout probability in parts (iii)
and (iv). What are the different measures good for?
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