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Ph. D. Preliminary Exam 

Micro-Economic Theory 

(SPRING 2012) 

Instructions: You have 4 hours for the exam. Answer any 5 out of the 6 questions. All 

questions are weighted equally. Answering fewer than 5 questions is not advisable, so 

do not spend too much time on any question. Do NOT answer all questions. Use a 

SEPARATE bluebook to answer each question. 
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2. Discriminating monopoly 

Novartis holds the patent and is the sole producer of a new drug for the treatment of a rare 
disease. The marginal cost of producing the drug is 20c = . The drug is available in the US 
(country 1) and Mexico (country 2.) The respective  demand functions are  

1 1{0,600 5 }q Max p= −  and 5
2 24{0,75 }q Max p= − . 

(Mexico is a smaller country than the US and the disease is relatively rarer in the US.) 

(a)  Solve for the profit maximizing quantities, prices and profits in the two countries. 

(b)  If the manufacturer is prohibited from selling in different countries at different prices, what 
quantity will the firm produce, what price will it charge and what profit will it make?  

(c)  How would your answer to (b) change if the marginal cost were to rise? HINT: Try 
appealing to the Envelope Theorem. 

 

3. Stick and Carrot 
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4. Rationalizability in a Location Game 

 

 5.  Sealed-bid auctions 

A single item is to be sold by sealed bid auction.  Let Hb  be the highest bid submitted and let Sb  

be the second highest bid submitted. The high bidder wins and pays (1 )H Sb bα α+ −  where 

[0,1]α ∈  . There are n buyers. Buyer i , 1,...,i n= has a value iθ  which is an independent draw 
from a distribution with support [0,1] , c.d.f ( )F θ  and p.d.f. ( )f θ . 

(a)  Solve for the equilibrium  expected payoff ( )V θ . As far as possible prove every claim that 
you make. 

(b)  Draw a conclusion as to the effect on both buyer’s expected payoffs and expected seller 
revenue as the parameter α varies. 

(c)  The seller announces a reserve price (minimum bid) of θ̂ . If there is only one bidder, that 
bidder will pay ˆ(1 )bα α θ+ − . Do the conclusions of (b) continue to hold? Explain carefully. 

(d)  If 2n = and ( )F θ θ=  obtain a differential equation for the equilibrium bid function. 
Confirm that for some k, ( )B kθ θ=   is an equilibrium bid function. 
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6.  Efficient mechanism design 

Let ( , )iB qθ  be the benefit to agent , 1,2i i =  if the designer chooses q and the agent’s type is 

[ , ]i i i iθ α β∈Θ = . The cost of this action to the designer is ( )C q .  Let 1 2( , , )S qθ θ be social 

surplus if the designer chooses q and let *( )q θ be the social surplus maximizing choice. 

(a)  Explain why 
1

*
1 1 2 1 2arg { ( , , ( , ))

x
Max S x q x xθ θ= . 

(b)  The designer offers a transfer payment ( )it x to each agent and commits to choosing *( )q x  
based on the agents’ responses. What is the transfer payment with the property that it is a 
dominant strategy for agent i to reveal his true type? 

(c)  Show that if the designer chooses transfer payments such that the participation constraint is 
binding, then the designer’s  payoff is 

* * *
1 2 1 2 1 2( ) ( , ) ( , ) ( , )DU S S Sθ α θ θ α θ θ= + −  where * *( ) ( , ( ))S S qθ θ θ≡ . 

(d)  Suppose that some amount q of a commodity is to be produced for agent 1 with benefit 
function 21

1 1 2( , ) (4 )B q q qθ θ= + − . The commodity will be produced by agent 2. Only she knows 

the constant unit cost 22c θ= − . Both  1θ  and 2 [0,1]θ ∈ . Show that 
*

1 1 2( ) (4 ) (2 )q cθ θ θ θ= + − = + + and that maximized social surplus is * 21
1 22( ) (2 )S θ θ θ= + + . 

Then appeal to (c) to examine whether the mechanism is profitable for the designer. 
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ANSWERS 

ANSWER to 1 

    

 



OBRIZA-4  June 22, 2012 
 

ANSWER to 2 

The demand price functions are 1
1 15120p q= −  and 4

2 2560p q= − . Then 

2
1 15100 0MR c q− = − =  at *

1 250q =  8
2 2540MR c q− = −  so *

2 25q = . 

Then 1 70p = , 1 1 1( ) 12,500p c qΠ = − = , 2 40p =  and 2 2 2( ) 500p c qΠ = − = . 

(b)  For 60p ≥ , see answer to (a). For 60p <  25
1 2 4675q q q p= + = − . Then 4

25108p q= − . 

So 8
25108MR q= − . 8

2588MR c q− = − so 275q =  and 64p = . The 44*275 12100Π = = . 

This is less than *
1Π  in (a) 

(c)  Let ( )U cΠ  be maximized profit if only the US is served. Let ( )B cΠ  be the profit if only the 

US is served. ( ) {( ( ) ) }
q

c Max p q c qΠ = − . Therefore by the Envelope Theorem ( ) ( )c q c′Π = − . 

Since sales are higher at the lower price when both are served it follows that  

      ( ) ( ) ( ) ( )U u B Bc q c q c c′ ′Π = − > − = Π .   

Therefore the profit difference is even higher if marginal cost rises. 
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ANSWER to 3 
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ANSWER TO 4 
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ANSWER to 5 

(a)  If all other buyers bid according to ( )B θ  and buyer 1 bids ( )B x  she wins if 
, 2,...,j x j nθ < = . Then her win probability is 

1( ) ( )nw x F x−=  

Her expected payoff is therefore 

( , ) ( ) ( )u x w x r xθ θ= −  where ( )r θ  is the equilibrium expected payment. 

For equilibrium,   

1 arg { ( , ) ( ) ( )
x

Max u x w x r xθ θ θ= = − . 

Let ( )V θ  be the equilibrium payoff. Then  

( ) ( ) ( )V w rθ θ θ θ= −              (*) 

and by the Envelope Theorem, 

1

1
1 1 1 1( ) ( , ) ( ) ( )n

x
V u x w Fθ θ

θ θ θ θ−
=

′ = = = . 

Then 

1
1 1

0

( ) ( )nV F d
θ

θ θ θ−= ∫ .      (**) 

(b) Appealing to (**) ( )V θ is independent of the parameters thus the buyer’s equilibrium payoffs 
are unaffected. By (*) the expected payment by a buyer is unaffected. Thus expected revenue is 
unaffected. 

(c)  With the reserve price entry if and only if ˆθ θ≥ . Then ˆ( ) 0V θ =  and so arguing as before 

1
1 1

ˆ

ˆ( ) ( ) ( ) ( )nV V V F d
θ

θ

θ θ θ θ θ−= − = ∫  

(d)  21
2

0 0 0

( ) ( ) ( )V w x dx F x dx xdx
θ θ θ

θ θ= = = =∫ ∫ ∫ . 

Also ( ) ( ) ( )V F rθ θ θ θ= − . Therefore 21
2( )r θ θ=  
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0 0

( ) [ ( ) (1 ) ( )] ( ) ( ) (1 ) ( )r B B x f x dx B B x dx
θ θ

θ α θ α α θ θ α= + − = + −∫ ∫  

Then 

( ) ( ) ( )r B Bθ α θ θ θ′ ′= + . 

But 21
2( )r θ θ= . 

Therefore 

( ) ( )B Bα θ θ θ θ′ + = . 

Try ( )B kθ θ=  

( ) ( ) ( 1)B B k k kα θ θ θ α θ θ α θ′ + = + = +  

Therefore the ODE holds if 1
1

k
α

=
+

 

 

ANSWER TO 6 

(a)  Since *
1 2 1 2( , ) arg ( , , )q Max S q

θ
θ θ θ θ=  it follows that 

* *
1 2 1 2 1 2 1 2( , , ( , )) ( , , ( , ))S q x S qθ θ θ θ θ θ θ≤  for all 2 2θ ∈Θ . 

Changing notation, 

* *
1 2 1 2 1 2 1 2( , , ( , )) ( , , ( , ))S x q x x S x q xθ θ θ≤  for all 2 2x ∈Θ .   

Therefore 

1

*
1 1 2 1 2arg { ( , , ( , ))}

x
Max S x q x xθ θ=  for all 2 2x ∈Θ .                         (*) 

(b)  Thus truth telling is a dominant strategy if agent 1’s payoff is *
1 2 1 2( , , ( , ))S x q x xθ  

* * * *
1 2 1 2 1 2( , , ( , )) ( , ( )) ( , ( )) ( ( )S x q x x B q x B x q x C q xθ θ= + −  

Then choose * *
1 2( ) ( , ( )) ( ( ))t x B x q x C q x= −  

(c)  Given this transfer agent 1’s equilibrium payoff is * *( ) ( , ( ))S S qθ θ θ=  
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Subtract off the minimum payoff so that the participant constraint is binding. 

Then *
1 1 2 1 2( , ) ( , )U S Sθ θ α θ= −  

By the same argument, *
2 1 2 1 2( , ) ( , )U S Sθ θ θ α= −  

The sum of the payments must equal social surplus. Then 

 * * *
1 2 1 2 1 2 1 2 1 2 1 2( , ) ( , ) ( , ) ( , ) ( , )D DS U U U S S S S Uθ θ θ θ α θ θ θ θ α= + + = − + − +  

Social surplus is  

2 21 1
1 2 1 2 1 22 2( , , ) (4 ) (2 ) (2 )S q q q q q qθ θ θ θ θ θ= + − − − = + + −  

Then *
1 2( ) (2 )q θ θ θ= + +  and so * 21

1 22( ) (2 )S θ θ θ= + + . 

From (c) it follows that 

2 2 21
2 1 1 22( ) [(2 ) (2 ) (2 ) ]DU θ θ θ θ θ= + + + − + +  

This is positive at (0,0)θ =  and (1,1)θ = . 

A perfect answer would also show that ( )DU θ  is a decreasing function. 

1 1 2 2 1
1

(2 ) (2 ) 0, (0,1]
DU θ θ θ θ θ

θ
∂

= + − + + = − < ∈
∂

 

 

 

 


