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Answer Keys 

1.  1(a). 

Case 1: σ > 1. In this case the utility function is strictly quasiconcave, and, because all 
prices are equal and the utility function is symmetric in  x1, …, xL,  the consumer demands the 

same amount of every commodity or variety, i.e., her Walrasian demand for variety j is 
Lp

w
,  j = 
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an expression that is increasing in L when  σ > 1. Hence, in this case more variety is good 
for the consumer.  

Case 2: σ ∈ (0,1). As in Case 1, the utility function is strictly quasiconcave and the 

consumer reaches the utility level 
p

w
L 1

1

−σ , an expression that is now decreasing in L. Hence, in 

this case more variety hurts the consumer.  

Case 3: σ < 0. Now the utility function is strictly quasiconvex, and all the solutions to the 
utility maximization problem are of the corner variety, with the consumer buying only one good. 

Thus, she reaches the utility level
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, independent of L. Hence, in this case more 

variety neither benefits nor hurts the consumer.  

 

 1(b). The solution to the utility maximization problem for (1) is the same as the 
one for the usual CES function  
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because (1) is an increasing transformation of (2). Hence,  
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If  p1 =  p2 = … =  pL  =  p, then this expression becomes 

( ) σσσσσσ σσσσ −−−=−−−=−−− −−+−−−−− 1111111 )1()1()1( LLpLpp , 

which tends to - σ as L → ∞. 

Intuitively, when L is large, the term ( ) 1

1

1 −

=
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i ip varies very little with changes in pj, so 

that σ−×≈ jLj pCONSTANTwppx ),,...,(~
1 , a demand curve of constant elasticity equal to - σ. 

This limit demand elasticity equals (in absolute value) the elasticity of substitution of (1). 

 1(c).  The quotient 
)(
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),(ˆ

1 Lxu
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xL L≡β  is the ratio of the utility that our 

consumer gets in a L-variety world where she spreads a total amount of Lx units of the good 
equally among the L varieties, to the utility that she gets in a one-variety world where she 

consumes Lx units of the only variety available. If 1),(ˆ >β xL , she displays love for variety, and 

higher values of ),(ˆ xLβ indicate a stronger preference for variety. 

Because (1) is homogeneous of degree one in ),...,( 1 Lxx , we can write 
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and we can compute 
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We can compute its elasticity as  
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 In Case 1 of 1(a) above we found that, for γ = 0 and σ > 1, a higher number of 
varieties benefits the consumer. Expression (3) agrees with this finding, since 0)( >η L  when γ = 



 

0 and σ > 1. In general, the term 
1

1

−σ
is positive for σ > 1, but γ can in principle be of any sign. 

A negative γ of large absolute value could make )(Lη  negative even with σ > 1. 

 

1(d).  The monopolist faces a constant-elasticity demand curve of the form 
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Comparing (3) and (4), we observe that the elasticity of the love-of-variety function 

coincides with the 
cost marginal

cost marginal - price
ratio if and only if γ = 0, which is the case often 

postulated in the literature (in other words, (1) is often replaced by (2)). But these two 
magnitudes will in general differ unless the utility function ),...,( 1 LL xxu  is the one given by (2).  

















4.  

(a) The firm would only consider offering a wage of Lw  or a wage of Hw . If the firm offers Hw  

then all types apply and the expected profit per worker is  

( )1 1 2 2 3 3all Hp x p x p x R wπ = + + −  (all types)  (1) 

while if the firm offers Lw  then only types 2 and 3 apply and the profit per worker is (using 

Bayes’ rule) 

32
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 (types 1 and 2)  (2) 

Thus the firm should offer Hw  if π
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 > π
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  and  Lw  if π
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 > π
all

. 

(b) Since   x
3
 <  x

2
 ,  

2 3

L Lw w

x x
< .  

(b.1) In this case we have 
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and the profit per worker will be given by 

 ( )3 1 1 2 2 3 3
3

Lw
p x p x p x R

x
π

 
= + + − 

 
.  (all types)  (3) 
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If the firm offers 
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(b.2) In this case we have 
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above). If the firm offers 
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(c) If  1 2 3 1 2 3
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the second a profit of π
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(d) If  1 2 3 1 2 3
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5.  
(a) The extensive game is as follows (P means propose, R means refuse or reject, A means accept, 

E
1
 means embargo on country 1, E

2
 means embargo on country 2): 
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z1 z2 z5z4z3
 

(a) The corresponding normal form is: 

A R A R
P z1 z2 P z1 z3
R z4 z4 R z5 z5

Country 2

Country
1

Country 3: E1

Country 2

Country
1

Country 3: E2

 
(b) The von Neumann-Morgenstern payoffs are as follows (assign utility 1 to the best 
outcome, 0 to the worst, etc.): 
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(c) Suppose Country 2 chooses R for sure. Let p be the probability that Country 1 chooses P 
and let q be the probability that Country 3 chooses E

1
. Then the following must be true: 



 

(1) Country 1 must be indifferent between choosing P and choosing R: 1 2
3 31 (1 )q q q− = + − , 

which gives 
1

2
q = ; and 

(2) Country 3 must be indifferent between choosing E
1
 and choosing E

2
: 1 1

4 4 (1 )p p= − , which 

gives 
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2
p = . 

Given these probabilities, Country 2 strictly prefers R to A. Thus the mixed-strategy Nash 

equilibrium is 1 2
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(d) The expected payoffs at the Nash equilibrium are as follows. For Country 1: 
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2
,    

for Country 2: 
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2
,   for Country 3: 
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