
104. The pri
es of 
onsumer goods in Los Angeles and Miami are di�erent:some things are 
heaper in Miami, while others are 
heaper in Los Angeles.Suppose the pri
e of every 
onsumer good in Houston is exa
tly halfwaybetween the Miami pri
e of that good and the Los Angeles pri
e. A marketresear
h �rm surveys 1000 
onsumers, who have di�erent preferen
es over
onsumption bundles, and di�erent in
omes. The 
onsumers are askedto rank these three 
ities in terms of the 
onsumption bundles that they
ould a�ord in ea
h pla
e. The result of the survey is that 450 
onsumersrank Los Angeles �rst, 350 rank Houston �rst and 200 rank Miami �rst.Is this 
onsistent with the Weak Axiom of Revealed Preferen
e?105. Consider the utility fun
tion
u = 2x2

1 + 4x
1/2
2(a) Find the demand fun
tions for goods 1 and 2 as they depend onpri
es and wealth.(b) Find the 
ompensated demand fun
tion h(·).(
) Find the expenditure fun
tion, and verify that h (p, u) = ∇pe (p, u).(d) Find the indire
t utility fun
tion, and verify Roy's identity.106. Suppose that a preferen
e ordering on R

L
+ 
an be represented by the utilityfun
tion

u (x) = θLxLx1 +

L−1∑

i=1

θixixi+1where θ ∈ R
L
+(a) Is this preferen
e ordering homotheti
?(b) Is this preferen
e ordering separable? For example, if xL is �xedat some level a, the utility fun
tion de�nes a preferen
e ordering on

R
L−1
+ , and if xL is �xed at b, the utility fun
tion de�nes anotherpreferen
e ordering on R

L−1
+ . Are these two orderings a
tually thesame?(
) Find the Walrasian demand fun
tion.107. Suppose that a preferen
e ordering on R

2
+ 
an be represented by the utilityfun
tion

u (x) =
1

2
x2
1 + ln (x2)(a) Suppose the pri
es are p1 = 2, p2 = 1. If wealth is w = 4, what isthe optimal 
onsumption plan?(b) Suppose that wealth in
reases to 5. Now what is the optimal 
on-sumption plan? 1



(
) Can you �nd a pri
e ve
tor and a wealth level su
h that x1 (p, w) = 1?108. Suppose that a 
onsumer's preferen
e ordering on R
L
+ 
an be representedby the utility fun
tion

u (x) =

L∑

ℓ=1

αℓ(xℓ−δℓ)
ρℓ−1

ρℓwith L∑
ℓ=1

αℓ = 1, and αℓ ≥ 0 and ρℓ < 1, and L∑
ℓ=1

pℓδℓ < w, where p ·x ≤ wis the budget 
onstraint.(a) Find the Fris
h demand fun
tion.(b) Show how the Walrasian demand fun
tion is obtained from the Fris
hdemand fun
tion.(
) Suppose that L = 2, δ1 = 1, δ2 = 2, α1 = 1

2
, α2 = 1

2
, ρ1 = 1

2
, ρ2 =

3

4
, p1 = 1, p2 = 1, w = 23. What is the optimal 
onsumption plan?(d) Suppose the parameters ρℓ, αℓ, δℓ are given. Is it possible that this
onsumer 
hooses the same 
onsumption plan from two di�erent bud-get sets?(e) Now suppose the assumption ρℓ < 1 is repla
ed by ρℓ ≤ 1. Howdoes this small modi�
ation a�e
t the Fris
h and Walrasian demandfun
tions?109. A monopoly airline sells ti
kets to business travelers (B) and to leisuretravellers (L). The proportion of B types is λ. There are two periods. Atthe beginning of period one, the traveler privately learns his type, whi
hdetermines the probability distribution FB or FL that will determine hisvaluation for the ti
ket (where for example FB (v) is the probability thatthe B type will draw a valuation of v or less).The seller and the traveller 
ontra
t at the end of period one. At thebeginning of period two, the traveller privately learns his a
tual valuationfor the ti
ket, and then de
ides whether to travel. Ea
h ti
ket 
osts theseller c. The seller and the traveller are risk-neutral, and there is no dis-
ounting. The reservation utility of ea
h type of traveller is normalized tozero.A partially refundable ti
ket 
ontra
t 
onsists of a pair (a, r), where ais an advan
e payment at the end of period one and r is a refund that 
anbe 
laimed at the end of period two if the ti
ket is not used. The trav-eler's payo� under this 
ontra
t is v − a if the ti
ket is used, and r − a if2



it is not. The seller o�ers two 
ontra
ts (a1, r1) and (a2, r2), and the fourparameters des
ribing these two 
ontra
ts are 
hosen so as to maximizeexpe
ted pro�t. Sin
e the seller does not know the traveler's type, ea
htraveler 
an 
hoose either 
ontra
t.Suppose λ = 2

3
, c = 50, FB is a uniform distribution on the set [0, 50] ∪

[100, 150], and FL is a uniform distribution on the set [50, 100].(a) Strategiesi. A simple strategy for the seller is to just 
harge a single ti
ketpri
e p, that is fully refundable. This 
an be implemented bysetting a1 = a2 = r1 = r2 = p. What is the optimal ti
ket pri
ein this 
ase, and how mu
h pro�t does the seller make?ii. Can you �nd two 
ontra
ts that yield more expe
ted pro�t thanthe optimal simple strategy?(b) Pro�t Maximizationi. What are the expe
ted pro�t maximizing 
hoi
es of (a1, r1) and
(a2, r2)?ii. If the seller 
hooses (a1, r1) and (a2, r2) so as to maximize ex-pe
ted pro�t, is the out
ome e�
ient?110. A winemaker has produ
ed 10 bottles of �ne wine. There is one potential
onsumer, who values the wine at $100 (per bottle), if 
onsumed now.Next year, the wine will be even better, and the 
onsumer would then bewilling to pay $120 for it. The winemaker has no use for the wine, but hasother ways to spend money. The 
onsumer dis
ounts future 
onsumptionat 20% per year (meaning that $10 worth of 
onsumption next year isworth $8 now). The winemaker dis
ounts future 
onsumption at 10% peryear (meaning that $10 worth of 
onsumption next year is worth $9 now).The 
onsumer has $2,000 to spend (on wine, or other things). Money 
anbe held until next year, but the interest rate is zero.Suppose the winemaker sells all of the wine now for $95 a bottle. Isthis e�
ient? What is the set of Pareto optimal allo
ations?111. An expe
ted utility maximizer with 
onstant relative risk aversion andwealth w buys α units of insuran
e at pri
e q against a loss D that o

urswith probability π, where q > π. Find α.112. State whether the following assertions are true, false or ambiguous, andexplain why.(a) A rise in the wage rate implies a rise in the �rm's marginal 
ost 
urve.(b) If a produ
tion te
hnology has produ
tion isoquants de�ned by y2 =

K2+L2, the 
ost fun
tion has L-shaped 
ontours in the fa
tor pri
es3



(i.e. the 
ombinations of v and w whi
h keep c(v, w, y) 
onstant, for�xed y, lie on an L-shaped iso
ost 
urve).(
) The utility fun
tion u(x1, x2) = x2
1x

2
2 is not quasi-
on
ave, so theexpenditure fun
tion derived from this utility fun
tion is not 
on
avein pri
es.(d) Constant relative risk aversion implies that the demand for insuran
eis a de
reasing fun
tion of wealth.113. [Prelim, January 2011℄ Suppose that there are 50 million people in thelabor for
e in Mexi
o and 150 million in the U.S. All workers prefer towork in their own 
ountry, but the extent of this preferen
e varies a
rosspeople. Assume that Mexi
an and U.S. workers are perfe
t substitutes(that is, they are equally produ
tive when working in the same 
ountry),and assume that the same produ
t is produ
ed in both 
ountries, and thatthe produ
t pri
e is 1.The te
hnology in ea
h 
ountry is des
ribed by a Cobb-Douglas produ
tionfun
tion with 
onstant returns:

Qi = AiK
α
i L

1−α
ifor i ∈ {1, 2}, with α ∈ (0, 1).The total supply of 
apital in the two 
ountries is a �xed amount K0,and 
apital 
an be moved from one 
ountry to the other at no 
ost. Theowners of the 
apital a
t so as to maximize in
ome � the 
apital is rentedto the highest bidder.All markets are 
ompetitive, ex
ept that there may be restri
tions onmigration of labor from one 
ountry to the other.(a) Suppose that immigration is not allowed, and it is observed thatthe equilibrium wage is $30 per hour in the U.S., and $10 per hourin Mexi
o. Does this imply that U.S. �rms are more produ
tive(i.e. that A1 > A2)? If α = 1

3
, and A2 = 1, do you have enoughinformation to determine A1?(b) Now suppose that workers 
an freely migrate from one 
ountry to theother. The home 
ountry preferen
e depends on the relative wage,

ω = w1

w2

, and preferen
es are uniformly distributed. If ω = 5, allMexi
an workers would prefer to work in the U.S.; and if ω = 2, 40%of Mexi
an workers would prefer to work in the U.S., and so on.i. How many people will migrate, in the new equilibrium?ii. What happens to wages in ea
h 
ountry? Explain why.iii. Does the relative wage rise or fall?iv. What happens to output in ea
h 
ountry? What happens tototal output (the sum of the outputs in the two 
ountries)?v. Dis
uss the welfare impli
ations of your results.4



114. [Prelim, June 2011℄ Consider a pure ex
hange e
onomy with three 
on-sumers (labeled 1, 2 and 3) and three goods (labeled x, y and z). Agenti's 
onsumption ve
tor is (xi, yi, zi). Ea
h agent is endowed with only onetype of good: ω1 = (0, 0, 3), ω2 = (1, 0, 0) and ω3 = (0, 2, 0), where ωi is
i's endowment. The 
onsumers' preferen
es 
an be represented by utilityfun
tions, as follows:

U1 = log (y1) + log (z1)

U2 =
√
y2z2

U3 = x3y3z3(a) Find a 
ompetitive equilibrium. Is it unique?(b) Find the set of Pareto optimal allo
ations.115. Suppose J identi
al 
onsumers have preferen
es over a basi
 good, x0,and a 
omposite y of di�erent varieties of another good. Ea
h 
onsumerstarts with µ units of the basi
 good and has preferen
es represented bythe utility fun
tion
U(x) = x0 + ywhere
y =

n∑

i=1

x
ρ
iwith 0 < ρ < 1. The pri
e of good i is pi, and 
onsumers take these pri
esas given.The market supply of the basi
 good is perfe
tly elasti
, at p0 = 1.Ea
h variety xi is produ
ed by one �rm, whi
h requires one unit of 
apitalregardless of how mu
h output is produ
ed, and also uses c units of thebasi
 good for every unit of output. The market supply 
urve of 
apital is

pK = aKwhere pK is the pri
e of 
apital (per unit of the basi
 good) and K is thequantity supplied.Ea
h �rm sets a pri
e, and sells whatever 
onsumers want to buy at thatpri
e.The number of varieties, n, is determined by free entry: anyone 
an in-trodu
e a new variety, and there will then be a new �rm produ
ing thatvariety. There is an unlimited supply of potential entrants, and they a
tso as to maximize pro�ts.(a) In equilibrium, how many varieties will be produ
ed?i. Illustrate your answer using the following parameter values: J =
100, ρ = 1

2
, µ = 1000, c = 1

10
, a = 1

8
.(b) Is the equilibrium e�
ient? 5


