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This problem set is due on Monday, 2/27/12, in class. To receive full credit,
provide a complete defense of your answer.

1. Edgeworth Box and Pareto E¢ ciency. Consider an island economy
with Friday and Robinson. They have agreed to share their resources and
they have also agreed that the weight that Friday receives in the economy
is wf 2 (0; 1) and the weight that Robinson receives is wr = 1�wf . Their
preferences are di¤erent. Friday likes bananas more than coconuts, and
Robinson likes coconuts more than bananas (i.e. you can assume that
� 2 (0:5; 1)). The utility function are given by:

uf
�
xf
�
= � lnxfb + (1� �) lnx

f
c ;

and
ur (xr) = (1� �) lnxrb + � lnxrc .

The endowment of the island is given by

eb = 2; ec = 2c � 2

(a) For every weight wf 2 (0; 1), �nd the allocation which would max-
imize the social surplus given the weights; in other words, we are
interested in �nding the allocation (xfb ; x

f
c ; x

r
b ; x

r
c) which maximizes

the sum:
wfuf

�
xf
�
+
�
1� wf

�
ur (xr)

subject to the resource constraints of the economy.

(b) For every weight wf 2 (0; 1), can you �nd an initial endowment
of bananas and coconuts among Robinson and Friday and a pair
of prices that the Pareto e¢ cient allocation actually constitutes an
equilibrium of the market. (Here we decentralize the Pareto e¢ cient
allocation via a market equilibrium.) It is su¢ cient to discuss the
case of c = 1.
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2. Edgeworth Box and Competitive Equilibrium. Consider again
Robinson and Friday. Now, Robinson and Friday have the same endow-
ment of bananas and coconuts:

xfb = xrb = 1

xfc = xrc = c > 1

but their preferences are di¤erent.

(a) We normalize the price of bananas to be equal to one, or pb = 1.
Compute the demand function of Robinson and Friday as a function
of the price for coconuts pb.

(b) Find the equilibrium price of this island economy and determine the
net trading quantities.

i. Start with the case of c = 1.
ii. Continue to describe the equilibrium for general c > 1 and de-
scribe the intuition.
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