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THE UNIVERSITY OF WARWICK 
 
January Examinations 2017/18 
 
Economic Analysis: Microeconomics 
 

 
Time Allowed: 3 Hours. 
 
Answer FOUR questions: TWO questions must be from Section A and TWO questions must be 
from Section B. Answer Section A questions in one booklet and Section B questions in a 
separate booklet. All questions carry equal weight. 
 
Approved pocket calculators are allowed.  
 
Read carefully the instructions on the answer book provided and make sure that the particulars 
required are entered on each answer book.  If you answer more questions than are required 
and do not indicate which answers should be ignored, we will mark the requisite number of 
answers in the order in which they appear in the answer book(s): answers beyond that number 
will not be considered. 
 

 

Section A: Answer TWO questions 
 

 

1.  
(a) Alice lives for two periods 1,2 and earns income 𝑤 in the first period only. Then, this 

income can either be consumed or saved.  Any savings earn an interest rate  𝑟.   
 

(i) Write down the per-period budget constraints for Alice, using the notation that  
𝑐1, 𝑐2 are the consumption levels in periods 1,2 and that  𝑠 is savings.  You may 
assume that Alice does not make any bequests.  (4 marks) 
 

(ii) Using your answer in (i), write down the present value budget constraint.               
(4 marks)  

 
(iii) Assume that Alice has utility  𝑢 = (𝑐1)𝛼(𝑐2)1−𝛼 , 0 < 𝛼 < 1.  Find the optimal 

consumption levels in the two periods. (4 marks) 
 

(iv) Using your answer in (iii), find the optimal savings for Alice.  How does it vary 
with the interest rate?  Explain your finding in terms of income and substitution 
effects. (4 marks) 

 
(b) Let  𝑒(𝒑, 𝑢), where 𝒑 = (𝑝1, . . 𝑝𝑛),  be the expenditure function for a consumer 

whose preferences satisfy axioms A1-A5, as defined in the lecture notes.  Prove that 
this expenditure function is concave in prices.  (9 marks) 
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2. EITHER 

 
(a) What is prospect theory?  How, if at all, does it improve on expected utility theory?            

(25 marks) 
 
 OR 
 

(b) What is hyperbolic discounting?  How does it differ from exponential discounting?  
Explain, using an example, how a decision-maker with hyperbolic discounting may 
have a self-control problem. (25 marks) 

 

 
3.  

(a) Consider the following insurance problem.  Ben has income  𝑦  if employed, and 
income  𝑦 − 𝑙  if unemployed.  He can buy  𝑥 ≥ 0   units of unemployment 
insurance at price 𝑝,  i.e.  𝑥  units of insurance costs  𝑝. 𝑥,  and the insurance 
company will pay him 𝑥  in the event of unemployment.  The probability of 
unemployment is 𝑞,  where 0 < 𝑞 ≤  𝑝 < 1.   Ben has log utility of income 𝑢(𝑦) =

𝑙𝑛𝑦.  
 
(i) Derive a formula for Ben’s expected utility, as a function of  𝑥, and the 

parameters of the problem  𝑦, 𝑙, 𝑝 and  𝑞. (3 marks) 
 

(ii) Using your answer in (i), find the first and second derivatives of Ben’s expected 
utility with respect to 𝑥. (3 marks)  

 
(iii) Using your answer in (ii), find the value of 𝑥, called  𝑥∗, that maximises Ben’s 

expected utility (you may ignore the constraint 𝑥 ≥ 0 ). (3 marks)  
 

(iv) Find a condition for 𝑥∗  to be strictly positive.  Comment on what you find.      
(3 marks) 

 
(v) Assume that there are a large number of individuals identical to Ben. If 

insurance companies are perfectly competitive and there are no administrative 
costs of supplying insurance, what will be the equilibrium price and quantity 
sold of insurance?  Explain your reasoning. (4 marks) 

 
 

(b) A general result in portfolio design states that if an investor can invest his initial 
known wealth in either a safe asset or one risky asset in any proportions, he will 
invest a positive share of his wealth in the risky asset if and only if the expected rate 
of return on the risky asset is strictly greater than the rate of return on the safe 
asset.  Give a proof of this result.  You may assume that the rate of return on the 
safe asset is zero. Explain your notation and reasoning clearly. (9 marks) 
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4.  

(a) Consider the following two-household, two-good exchange economy. Household A 
has an endowment of 1 unit of good 1 and  𝑦  units of good 2, and its utility function 

is  1 2ln (1 ) ln , 0 1A A Au a x a x a     .  Household B has an endowment of 𝑧 units 

of good 1 and 1 unit of good 2, and its utility function is  

1 2ln (1 ) ln , 0 1B B Bu b x b x b     .   

 
(i) Find the Marshallian demands for the two goods by the two households as 

functions only of prices 𝑝1, 𝑝2  of the two goods. (4 marks) 
 

(ii) Using your answers in (i), find the Walrasian equilibrium prices (Hint: take good 
2 as the numeraire).  Explain how and why the Walrasian equilibrium price of 
good 1  varies with 𝑎 and  𝑏. (4 marks) 

 
(iii) Assume that 𝑦 = 𝑧 = 𝑒. Calculate the effect of an increase in 𝑒   on the 

equilibrium price of good 1. When is this effect positive? (4 marks) 
 

(iv) Now suppose that household A only values good  1 (𝑎 = 1)  and household B 
only values good  2 (𝑏 = 0).  What is the equilibrium price in this case? What 
are the quantities consumed in Walrasian equilibrium?  Illustrate the 
equilibrium in an Edgeworth box diagram. [Do not assume 𝑦 = 𝑧 = 𝑒  in this 
section.] (4 marks) 

 

(b) In general, an allocation (𝒙1, 𝒙2, . . 𝒙𝐻)  in the exchange economy (as in the lecture 
notes)  is said to be Pareto-efficient if  there does not exist another feasible 
allocation  (𝒚1, 𝒚2, . . 𝒚𝐻)  such that : (a)  𝑢ℎ(𝒚ℎ) ≥ 𝑢ℎ(𝒙ℎ), 𝑎𝑙𝑙 ℎ ;  and (b)  𝑢ℎ(𝒚ℎ) >

𝑢ℎ(𝒙ℎ), 𝑠𝑜𝑚𝑒 ℎ.  Prove that a Walrasian equilibrium allocation  (𝒙1∗, 𝒙2∗, . . 𝒙𝐻∗)  is 
Pareto-efficient. (9 marks)  
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Section B: Answer TWO questions
Please use a separate booklet

5. (a) Using an example of a strategic form game with two players, in which the row player has
three pure strategies and the column player has two pure strategies, explain what is
meant by a strongly dominated strategy and a weakly dominated strategy. In your
answer, you can focus on comparisons of pure strategies for the row player. (4 marks)

(b) Consider the following normal form game:
Column Player
L R

Row Player T (1,−1) (1, 1)
B (−1, 1) (1,−1)

What are the pure-strategy equilibria of this game? Explain. (3 marks)
(c) Two individuals, 1 and 2, simultaneously make voluntary contributions,

vi ∈ [0, 1], i ∈ {1, 2}, towards a public good that can be used by both individuals. The
total amount of public good provided is g = (v1 + v2)/c, where c > 0 is the cost of
providing one unit of public good. The payoff of player i ∈ {1, 2} is
u(vi, v−i) = 8 g1/2 − vi = 8

(
(vi + v−i)/c

)1/2
− vi, where vi denotes player i’s

contribution and v−i the contribution of the other player.
(i) Derive symmetric Nash Equilibrium contributions levels, and show how they depend

on the value of c. (5 marks)
(ii) Suppose that a central planner must choose a common contribution level

v = v1 = v2 to maximise the total payoff of the players (the efficient contribution
level). Derive the efficient contribution level and show how it depends on the value
of c. (3 marks)

(iii) Are contribution levels in a symmetric Nash Equilibrium in this game efficient, i.e.
do they coincide with the symmetric contribution level you found under (ii)?
Explain. (3 marks)

(d) Two players, 1 and 2, must each choose to move left (L) or right (R). If they both
choose L they both get a prize of 12; if one of them moves L and the other moves R,
the player that moves L gets zero and the player that moves R gets 9. If they both
move R they both get 10.
(i) Write the payoff matrix for this game. (3 marks)

4
(Question 5 continued overleaf)
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(ii) Find all pure-strategy and symmetric mixed-strategy Nash equilibria for this game,
and compare equilibrium payoffs at each of these equilibria. (4 marks)

6. (a) Write down the conditions for a Bayesian Nash Equilibrium, and briefly comment on
them. (5 marks)

(b) Briefly describe the differences between a First-Price and a Second-Price Auction, in
relation to the auctioning rules used in each, the equilibrium bidding strategies and their
interpretation, and the expected levels of revenues that they yield to the seller.
(6 marks)

(c) Two profit-maximizing firms, A and B, producing a homogenous good are competing in
a market with inverse demand p = 1−Q, simultaneously selecting quantities q1 and q2.
Firm A produces the good at a marginal cost of zero. Firm B’s marginal cost can be
either zero or 1/2, with equal probabilities. Firm A’s costs are known to both
competitors. B observes her cost before A and B select their quantities. A does not
observe firm B’s marginal cost but knows that it is either zero or 1/2 with equal
probabilities. Derive equilibrium quantities. (7 marks)

(d) Consider the following Bayesian game between two players, 1 and 2. There is a room
that contains a prize P . Each player can choose to enter or not to enter the room. If
both players enter, they split the prize and each gets P/2. If only one player enters, she
gets the full prize, P . Net payoffs for each player equal whatever fraction of the prize
she gets minus the cost, ci, that player i must incur for entering, a cost that is known to
i but not to her opponent. So if player i experiences an entry cost ci and believes that
her opponent −i is going to enter the room with probability q−i, player i’s expected
payoff from entering the room is q−iP/2 + (1− q−i)P − ci, while her expected payoff
from staying out is zero. Entry costs for each player are uniformly distributed in [0, 3],
and this distribution is known to both players. Assume P = 2.
Find a symmetric, pure-strategy equilibrium for this game. (Hint: find a threshold level
of entry cost below which each player will enter and above which each player will not
enter.) (7 marks)

7. (a) Two players, 1 and 2, play a game that involves two choice stages. In the first stage, the
two players can each simultaneously choose either L or R. If they both choose L, the
game ends and they both get a payoff of 4; otherwise (if either or both choose R) the
game continues to the second stage. In the second stage, the players observe all
first-stage choices and simultaneously choose A or B. If they both choose A, their
payoff is 2; if they both choose B, their payoff is 3; if one chooses A and the other B,
their payoff is zero.

5
(Question 7 continued overleaf)



EC9011

(i) Draw the extensive-form of the game. (3 marks)
(ii) With reference to part (a), find all pure-strategy subgame perfect equilibria of the

game. (4 marks)
(b) The government of a developing country wants to attract foreign direct investment

(FDI). The world lasts two periods. In period 2, the government selects a level of capital
taxation, which can be either t = 1/2 or t = 1. In period 1 investors select the level of
FDI, I ∈ {0, 1}, on the basis of the anticipated level of taxation. The gross return to
investing in the developing country in question (i.e. selecting I = 1) is r, and the return
net of tax is (1− t)r; the net return to investing elsewhere (i.e. selecting I = 0) is 1/4.
The government of the developing country aims to maximise tax revenues. Taxable
revenue from FDI in period 2 equals r I, and so tax revenues in period 2 are G = t r I.
Assume r = 1.
(i) What is the optimal investment choice for investors? (2 marks)

(ii) Find a subgame perfect equilibrium for this game. What is the equilibrium payoff
level for the government? (8 marks)

(iii) If the government of the developing country could commit to a level of taxation in
period 1, what level of taxation would it commit to? (2 marks)

(c) Two profit-maximizing firms, L and F , producing homogenous goods compete in
quantities in a given market with inverse demand p = 1−Q, where Q = qF + qL, and
qF , qL are the quantities produced by each firm. The cost of producing q units of the
good for either firm is c(q) = q2.
Suppose that F selects its quantity after L has selected its quantity, and being able to
observe the quantity that has been selected by L. What are the quantities produced and
sold in a subgame perfect Nash equilibrium? (Hint: Derive first an expression for F ’s
profit maximizing quantity as a function of the quantity produced and sold by L, and
then use the expression you have derived to derive L’s optimal strategy.) (6 marks)

8. (a) With reference to a signalling model, explain, in a short paragraph, what a pooling
equilibrium and what a separating equilibrium are. (5 marks)

(b) An individual works for an employer on a given project. If the worker chooses effort level
e = 1, then with probability γ the project she is working on is a success (denoted
s = H) and the firm obtains revenue v = 1. If the project is not a success (s = L), the
firm’s revenue is zero. If the worker chooses to exert no effort, i.e. e = 0, then the
project fails with certainty and the firm gets no revenue. If the firm pays a wage w to
the worker, the firm’s expected payoff is therefore π(w, e) = γ e v − w.
The worker’s income is y = w + z, where w is the wage received from her employer and
z is an exogenous component of income that comes from other sources. The worker’s

6
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payoff as a function of her total income, y, and of the effort exerted, e ∈ {0, 1} is
u(y, e) = ln y − c e = ln(w + z)− c e, where c > 0. There are no other employers that
the worker could work for, and so if the worker is offered a contract by the employer and
decides not to accept it, her utility is ln z ≡ u0.
(i) Derive conditions on c under which the set of Pareto efficient (first-best) effort and

wage allocations implies e = 1 (i.e. the conditions under which the utility cost of
effort equals the expected return to effort for the firm). (2 marks)

(ii) Suppose the firm cannot observe effort, e, but that the project’s success is
verifiable, implying that the firm can offer a wage contract (wH , wL) where the
wage paid depends on the outcome of the project s = H,L. Assuming that the
conditions for e = 1 to be the efficient effort choice are met, derive the wage
contract that is accepted by the worker and maximises the firm’s profits, inducing
the worker to exert positive effort (e = 1). (6 marks)

(iii) How does wH in a profit-maximizing contract depend on the worker’s non-labour
income, z? (3 marks)

(c) In the market for used cars, there are good cars and bad cars for sale. The value of a
good car to a buyer is vH = 2, and the value of a bad car is vL = 1. The value of used
cars to sellers is zero, independently of whether they are good or bad. The proportion of
used cars that are good is known to buyers and is equal to 1/2. The number of
potentially willing buyers is greater than the number of used cars for sale.
(i) If buyers cannot observe the quality of used cars, at what price will used cars be

sold? (2 marks)
(ii) Now suppose that the owners of used cars can have their car undergo a test and get

a test certificate. The cost they need to incur for passing the test and getting a
certificate is cH = α > 0 for a good car and cL = µcH = µα, µ > 1, for a bad car,
i.e. obtaining a test certificate for a bad car costs more than obtaining a test
certificate for a good car. Testing does not change the value of a car to buyers.
Derive conditions on α and µ under which there exists a separating equilibrium
where only good cars undergo testing. (Hint: in a separating equilibrium, it pays
the owner of a good car to incur the cost of testing and get a higher price for her
car, but it does not pay the owner of a bad car to do the same.) (7 marks)
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