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This is a closed book exam, use paper and pen(cil) only. Please write legibly and document your
arguments and calculations (useful for partial credit). The exam time is 75 minutes. Good luck!

1. (20 min) De�ne and explain in a brief paragraph (about 50-60 words) the following two
concepts, with an accompanying equation or diagram where appropriate, its signi�cance in
microeconomic theory:

(a) Lagrange multiplier;

(b) expected utility.

2. (25 min) The time is just before the 2003 World Series. Betting slips are being traded in
a perfectly competitive market. Let p denote the price in today�s market of a slip that pays
$1 if the New York Yankees win; (1 � p) is the price in today�s market of a slip that pays
$1 if the Florida Marlins win. Nina is a Yankees fan, and Pete is a Marlins fan. Each has a
logarithmic utility function:

u (c) = ln c.

Nina believes �rmly that the probability that the Yankees will win the series is 90%, while
Pete believes equally �rmly that the probabilitiy that the Yankees will win the series is only
30%. Each has an initial wealth of w = $10k. Each is a price-taker in the markets for betting
slips, and they are the only traders in this market. Nina and Pete can buy any quantity,
positive (buy) or negative (sell) of betting slips (xnM ; x

n
Y ) and (x

p
M ; x

p
Y ) respectively:

(a) Write down the expected utility functions of Nina and Pete

(b) Write down their budget constraints for trading in the betting slips.

(c) Write down their demand functions for the betting slips.

(d) De�ne a competitive equilibrium in the betting slip market, where part of the equilibrium
condition is that the net supply of betting slips is zero, that is

xnM + x
p
M = 0; xnY + x

p
Y = 0:

(e) Find the equilibrium value of p.

(f) Find the equilibrium betting choices of the two.
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3. (30 min) Ann and Bob are living in a very small town in Wisconsin. The economy consists
of bread, b > 0, and cheese c > 0. The utility function of Ann is given by:

uA (bA; cA) = ln bA + ln cA

and of Bob is given by
uB (bB; cB) =  ln bB + ln cB

with  > 1. The social endowment of the economy is given by b = 2 and c = 1.

(a) Give a de�nition of a feasible allocation (bA; cA; bB; cB) for this endowment economy.

(b) Draw the Edgeworth box of this endowment economy and label it carefully (axis�, direc-
tion, etc.) for the speci�c feasible consumption allocation:�

bA = 1; cA =
3

4
; bB = 1; cB =

1

4

�
;

and with indi¤erence curves through the feasible allocation de�ned above for Ann and
Bob.

(c) De�ne the notion of a Pareto e¢ cient allocation for this economy.

(d) Describe graphically the conditions for a Pareto e¢ cient allocation in the Edgeworth box
and give the corresponding analytic conditions which every Pareto e¢ cient allocation of
this economy have to satisfy.

(e) Ann and Bob have agreed that Ann receives a weight of � and Bob a weight of 1� � in
the social welfare function with 0 � � � 1 given by:

�uA (bA; cA) + (1� �)uB (bB; cB)

For � = 1=2, derive the Pareto e¢ cient allocation as a function of  (taking account of
the resource constraints). Describe brie�y the objective function, the choice variables
and the method you use to derive the Pareto e¢ cient allocation. Brie�y describe how
the Pareto e¢ cient allocation varies in .
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