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Grading guideline ECON 3820/4820 TAKE-HOME EXAM SPRING 2020 
 

1. (Suggested weight: 30% ) TRUE or FALSE 
a. TRUE. Limit pricing is one example hare, but there are potentially many 

correct reasons why the statement is true.  
b. TRUE. The Chicago school argument breaks down when economies of scale 

are present, e.g. in the naked exclusion model.  
c. FALSE. Puppy dog strategy would be to locate far away from the center so 

that there is less competition between the products.  
d. TRUE. Larger heterogeneity creates space for different product variants 

because products are less likely to be dominated by the top alternative (there 
is no quality domination).  

e. TRUE. More impatient firms discount the future more than more patient 
firms, punishments in the future also affect their behavior today less. 

f. FALSE. The statement is true if second stage variables are strategic 
substitutes.  

g. TRUE. One way to argue this are the cases in the Fumagalli et al. textbook 
(MCI, Telefonica…). 

h. FALSE. Candidates are expected to argue that adding capacity constraints to 
price competition makes it equivalent to quantity competition.  

i. TRUE. Candidates are expected to argue that Farrell-Shapiro criterion does 
not take effects for merging firms into account because mergers are 
presumably profitable for the merging firms.  

 
2. (35%) Double marginalization and vertical foreclosure.  

a. The integrated firm’s profit function is 𝜋!(𝑝) = (𝑝 − 𝑐)𝑒"#$. Taking the first 
order condition gives: 𝑒"#$)1 − 𝛼(𝑝 − 𝑐), = 0, which gives a price 𝑝 = (1 +
𝛼𝑐)/𝛼.  
 
Technical note: analyzing the first order condition is fine, because the profit 
function is quasiconcave (the first derivative with regards to price is 
monotone). Students are not expected to check this.  

b. The profit function for the downstream firm is 𝜋%(𝑝) = (𝑝 − 𝑝&)𝑒"#$ and 
taking the first order condition gives 𝑝%(𝑝&) = (1 + 𝛼𝑝&)/𝛼. The profit 
function for the upstream firm is 𝜋'(𝑝_𝑤) = (𝑝& − 𝑐)𝑒"#$!($") taking the 
first order condition then gives 𝑝& = (1 + 𝛼𝑐)/𝛼 and plugging in 𝑝& gives 
𝑝% = (2 + 𝛼𝑐)/𝛼. 

c. Candidates are expected to argue that the difference in prices arise because 
of double marginalization: each monopolist puts their own markup on top of 
the marginal cost so that the downstream price in b) is 1/𝛼 higher than in a).  

d. Both resale price maintenance with price cap 𝑝* = (1 + 𝛼𝑐)/𝛼	and a two-
part tariff with price 𝑝& = 𝑐 and franchise fee 𝐴 = (𝑝& − 𝑐)𝑒"#$"  achieve 
the same profit as in a).  

e. The downstream market is now characterized by Bertrand competition: firms 
set prices equal to 𝑝& and thus the upstream monopolist wants to set 𝑝& =
(1 + 𝛼𝑐)/𝛼 (profit functions are the same as in b)). The downstream firms 
then set 𝑝% = 𝑝&. 
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f. The integrated firm can capture the whole market by setting a high enough 
wholesale price and the monopoly downstream price: 𝑝& > 𝑝% and 𝑝% =
(1 + 𝛼𝑐)/𝛼 (margin squeeze). However, this does not matter for the 
upstream firm’s profits, because even in e) it captures the whole profit from 
the market. Thus, the downstream price is the same as in e) but the market 
shares are different.  

g. No. Comparing e) and f) reveals that the problem is not market power in the 
downstream market, it is the market power in the upstream market (Chicago 
school view on vertical foreclosure).  

h. If the downstream competitor is more efficient than the integrated firm, then 
the conclusion in g) changes. Using the inferior technology of the integrated 
firm results in a loss of welfare that could be recaptured if the competition 
authority can stop the integrated firm from vertically foreclosing the 
downstream competitor. The efficient solution would be to outsource the 
downstream activity to the competitor (but perhaps there are issues outside 
of the model which make this impossible.) 

 
3. (35%) Competition between two telecommunication firms.  

a. While this question is in principle open-ended, Bertrand competition is the 
probably the right answer here. If a candidate chooses Cournot competition, 
they should have a good argument why they think capacity constraints are 
binding.  

b. The graders should check that in Bertrand competition candidates can 
formally argue why 𝑝 = 𝑐 is an equilibrium (no deviations) and for full points 
why it is the unique equilibrium (no other equilibrium price works). If the 
candidate argued for Cournot competition in a), graders should check that 
the candidates have derived best response curves and for full points say why 
they cross only once (a linear quadratic model yields linear best responses 
with coefficients less than one). 

c. The equilibrium price is the lower marginal cost, 𝑝 = 𝑐+. Candidates are 
expected to argue that neither firm then has no incentive to deviate and for 
full points that a higher or lower price would not be an equilibrium (because 
either firm would deviate).  

d. Candidates should argue that as long as the price is above the marginal costs 
the total capacity determines the market price. This can be done formally or 
informally (but the logic should be clear). Thus, given low enough capacities 
marginal costs only affect profits but not the price.  
 
Technical note: if marginal costs are high enough, it prices are completely 
determined by the higher marginal costs even though total capacity is less 
than total demand. Given a demand function 𝐷(𝑝),  this happens if the 
higher marginal cost is higher than the willingness to pay at total capacity: 
𝑐*,- > 𝐷"+(𝑞+ + 𝑞.). Then the price is simply the higher marginal cost. 
Students are not expected to observe this, but should get extra points if they 
do.     
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e. There are many potentially correct answers here, but during the course we 
have discussed three important ones: horizontal differentiation (e.g. quality 
of the signal in a given location), vertical differentiation (e.g. size of the data 
plan), and collusion. All three increase market prices and the candidates 
should also mention why. My suggestion is that two out of these three 
should already give full points. The candidates might additionally mention 
informational reasons (the problem assumes away vertical structure).   


