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Instructions for students  

§ Please write your identification info (student name, number) on every page! 
§ Maximum duration: 3.00h (from official starting hour of the exam) 
§ Exam type: written, closed book 
§ Only the following auxiliary materials are allowed: 

o Pen 
o Programmable calculator 
o Probability tables, attached to this exam bundle 
o Student’s blanco formulas addendum (1 hand-written, double-sided A4 page) 

 
§ Students are allowed to use their own pen, but should only use the paper provided by the 

university. Other papers or notebooks are not allowed. 
§ Mobile phones, smartwatches and other electronic devices should be handed to the 

invigilators who will keep them for you until the end of the exam. All material such as jackets, 
backpacks, books and own paper should be left at the back or the front of examination room.  

§ For any irregularity of a student, all articles in the irregularities section of the exam regulations 
apply. 

§ Please check whether your exam bundle contains 5 questions and the cumulative distribution 
and loss function tables. Immediately ask the invigilator for another bundle if this is not the 
case. Please do not detach any pages from this bundle.  

§ Multiple choice questions will be corrected using a correction for guessing. 
§ There are blank pages following each question. Please use these to answer the questions.  
§ There’s scrap paper at the end of the bundle. Unless explicitly stated in the space provided for 

solutions, text written in the scrap paper will not be corrected. 
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Question 1 

Shreveport International is a young startup based in Sint-Pieters-Rode, Belgium. They design and 
manufacture solar panels and inverters used in residential installations. Since their founding in 2015 
they have had success in penetrating the European market; they currently enjoy 24% market share in 
BeNeLux. Last year, however, President Trump started threatening China with imposing ever more 
tariffs to their products—escalating the trade war. This suddenly made EU products more attractive to 
American consumers, and completely changed the business projections of Shreveport International. In 
a matter of months, inquiries from the US increased 400%. After the initial panic, the leadership team 
got together and formulated a business plan.  

Current sales for the company are 97000 panels per year and the current capacity is 105000 panels 
per year. Management agrees that the most likely scenario (45% probability) is that sales in the 
coming years will increase moderately, to 115000 panels/year. They also estimate a 30% probability 
for sales to increase heavily, to 135000 panels/year, and a 25% probability that sales will actually 
double to 194000 panels/year.  

After analyzing different alternatives they decided that the best action plan is to expand their factory. 
The best estimate for the costs of the expansion is a linear function of the shape TC(K) = cf + ck * K, 
where cf is the fixed cost of the expansion, and ck is the variable cost per unit of capacity K. 
Management agrees that this unstable situation will last for at least 4 years, so they decided that all 
decisions need to take this time-horizon into account. (You can assume that the full increase in 
demand and the full capacity expansion already take place during the first year of the time horizon.) 

a) (1 point) If cf = €150000; ck = €409; the per unit margin of each panel, m = €500; the penalty cost 
for each unit of unmet demand p = €51; and the company uses a discount factor r = 15% per year. 
What is the optimal expansion decision? (Assume that any capacity expansion will be ready in 
time for it to be useable during the full 4 years of the time-horizon.) 
 

b) (2 points) Calculate the NPV of the decision you recommend in (a).     

One of the founders of the company disagrees with this way of deciding upon the expansion. He 
argues that there is too much uncertainty. His solution is to invest in improving the 
forecasting/business intelligence capabilities of the company. Doing so would allow the company to 
perform a detailed study of the market such that the company will be able to know exactly what the 
demand is going to be. Such a study, however, will require a sizeable investment, and will take 
considerable time. (The probability for each scenario will not change, but the company will be able to 
know exactly what the demand for the final 3 years of the time-horizon will be.) 

c) (2 points) How much would the company be willing to spend in this study? Assume that if the 
study starts now, then the results will be ready so that whatever capacity expansion is required will 
be ready for the company to operate during the final 3 years of the time-horizon. 
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Question 2 

Unbeknownst to them, Shreveport International is the about to experience some tough competition! 

Until late last year, their biggest selling solar panel (the SPT-011) had carved a niche in the Belgian 
market such that it was essentially the only solar panel that mattered in its price range. A new entrant 
(SolarLife Inc) is considering to enter the market with an inferior innovation (the KWN3000) which 
would compete head-on with the SVT-011. The willingness-to-pay (WTP) for these products are 600-
5x and 300-2x, respectively for the SVT-011 and the KWN3000. 

The marginal cost per unit for the SVT-011 is €300 while for the KWN3000, just €120. Assume that 
both companies price their products optimally. Before the launch of the KWN3000, Shreverport 
International could be considered as a monopolist in the market.  

 

a) (1 points) Draw a sketch of the of the willingness-to-pay curves. Identify which line belongs to 
each product and graphically show the market split, the profit of each company and the money left 
on the table. 
 

b) (2 points) Calculate the optimal prices for each product after the introduction of the KWN3000. 
What is the size at which the market splits (given these prices)? 
 

c) (1 points) Determine (if any) the percentage increase in the total market size after the launch of 
the KWN3000, compared to the situation before the launch. 
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Question 3 

The hospitality industry has taken quite a big hit from the whole COVID-19 thing. Tourism has been 
down all over the world, and many hotels are struggling. One way for hotels to make up for the loss of 
revenues that they have sustained is to try and sell advance bookings for next summer, so that they 
can at least keep some cash flows. The uncertainty for next summer, however, is quite high. No one 
really knows whether holidays are going to be safe. Thus, hotels are (1) offering attractive promotions 
for people booking (and paying) in advance, and (2) preparing for an unusually high rate of booking 
cancellations. There is this one particular hotel in the Italian coast that has asked your help. Hotel 
Piccolo Lido, in Bordighera is offering a promotion. They will offer a discounted price to travelers 
booking one of their “deluxe” rooms in advance. Moreover, they will also offer a full refund for any 
cancelation. The hotel has 54 “deluxe” rooms, and they estimate that the demand curve is D(p) = 88 – 
0.21p, with p the price in euros. (Assume that daily demand is independent, i.e., there are no multi-day 
reservations to worry about.) 

a) (2 points) Suppose that the hotel wants to maximize their daily revenue by using price 
differentiation. Customers will thus be segmented into two groups. Please calculate: 
• The optimal pricing levels for both segments. (You may assume there is no leakage.) 
• The corresponding maximum revenue. 
• The money left on the table and the passed-up revenue.  

 
b) (1 points) The hotel anticipates a lot of uncertainty in the cancelations. They expect that 

cancelations will be normally distributed with a mean of 15 cancelations per night and a coefficient 
of variation of 1. As mentioned above, the hotel will refund the full price to guests who cancel. If, 
on the other hand, a customer has a reservation, but the hotel has run out of “deluxe” rooms, they 
will bump them to their exclusive “seaview” suites. They estimate the cost of such a bump to be 
around €155 per room (assume they always have enough of these suites to offer to overbooked 
customers). 
• What is the optimal number of seats to overbook (give an integer answer)? 
• What is the impact of overbooking on the expected daily revenue (give the answer as a % 

increase/decrease compared to the no-overbooking case)? 
 

c) (1 point) What if the hotel had a limited number of “seaview” suites? Assume that they overbook 
the number of rooms that you calculated as in (c), but the hotel only has 6 “seaview” suites 
available. If any more than this number of guests need to be bumped, the hotel has to book a room 
for them at a neighboring hotel at the cost of €300. 
• What would the expected bumping costs be in this case? 

 
d) (1 point) Operationally, the way in which the hotel implements price differentiation is using 

advance bookings. In particular, they book the rooms at the lowest price until they reach the pre-
set advanced booking limit (ABL) at which point they start booking at the higher price. Suppose 
that the regular demand (i.e., higher price) is normally distributed with a mean of 27 and a 
standard deviation of 14. 
• What is the optimal protection level for Hotel Piccolo Lido? 
• How many regular (expensive) bookings does the hotel expect to turn down on a given day? 
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Question 4 

a) (1 point) In this course, we said --many times-- that “volatility is bad”. Show, mathematically, 
one case in which an increase in volatility leads to a “bad” outcome. (This can be related to 
any of the topics we saw.) 
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b) (1 point) Choose any of the models we saw in the DEA class (CCR or BCC, input or output 
oriented, envelopment or multiplier form). Write down its optimization form (i.e., the objective 
function plus constraints) and give a short intuitive interpretation of what the parameters mean. 
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c) (1 point) At the very beginning of the course, we discussed different ways of aligning a firms’ 
competitive strategy with its operations strategy. In particular, we saw the resource 
perspective and the market perspective, which take opposite views on the question whether 
strategy should follow structure or the other way around. Choose one of the two perspectives, 
briefly describe its main idea, and give an example of a real-life company that you would argue 
follows this perspective. 
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Question 5 

Please read the following multiple choice questions carefully and provide the answers in the table 
below. To be considered valid, the answers need to be filled in the table in an unambiguous manner. 
Answers provided directly in the question text will be ignored. Every correct answer will earn you 1 
point, wrong answers will deduct 0.3 points each. 

 

 

 

Question Answer 

5.1  

5.2  

5.3  
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5.1)  Within the context of chaining as a strategy for adding flexibility in manufacturing operations, 
which statement is incorrect? 

 
A. By using chaining, a manufacturing network can achieve almost all the benefits of “full flexibility” by 

adding only a handful of links. 

B. When chaining, it’s important to assign products with negatively correlated demands to the same 
plant. 

C. When the total capacity in the network is much smaller than the expected demand, there is little 
value in adding flexibility. 

D. When the total capacity in the network is much larger than the expected demand, there is little value 
in adding flexibility.  

 
 
5.2)  Given the part-worth curves for different attributes of a product, we can estimate the WTP curve 

for a large number of technically different products. Consider a product with a maximum potential 
market of 1275 customers, and the following part-worth curves: 

 
Atttribute 1 WTP customer 

0 
WTP customer 
1275 

Fast 630 0 
Faster  1190 0 
Fastest 2415 0 

  
Atttribute 2 WTP customer 

0 
WTP customer 
1275 

Tiny 1085 1625 
Small 1085 1085 
Large 1085 525 

 
Assume that a company has a monopoly for the product with attributes: Large and Fastest. What is the 
price that maximizes the profit, assuming that each product costs €2800 to manufacture? 
 
A. Around €3250. 
B. Around €3150. 
C. Around €2150. 
D. Around €2250. 
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5.3) Consider a capacity sizing problem that uses a power CapEx function to model economies of scale. 
 

Which statement is correct: 
 
A. All else equal, for a given value of K, the larger the parameter α, the lower the capacity cost.  

B. All else equal, for a given value of K, the larger the parameter α, the higher the capacity cost.  
C. The larger the parameter α, the less expensive future expenditures become when measured in 
present value. 
D. None of the above statements are correct.  
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