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HOMEWORK #5

Note: When writing up your answer s, carefully define all new notation and terms that you
introduce, and write in complete sentences and paragraphs.

1. Suppose we have only two consumers labeled a and b, and two goods labeled 1 and 2.
Individual a’'s wealth is w?, while individual b’swealth iswP. Individual a's consumption of
good 1 and 2 is denoted by x;,% and x,*, while individual b’s consumption of good 1 and 2 is
denoted by x,” and x,°. Individual a's preferences are represented by the indirect utility

function VA(py, p2, W) = \lNa >, while individual b’'s are represented by the indirect utility
VEJ €

function V’(py, p2, W’) = —— . Both of these indirect utility function are consistent with
P3 P,3
utility functions for continuous, locally nonsatiated, and strictly convex preference relations.

(a) Usethese indirect utility functions to derive aggregate demand for both goods.
(b) Isit possible to write this aggregate demand as just a function of aggregate wealth (i.e. W
=wP +wP) and prices? Explain.

2. Given the consumers in question 1, consider the social welfare function U(u?, u?) = udu®.

(a) Set up the social welfare maximization problem for distributing aggregate wealth W
between a and b and derive the first order conditions.

(b) Use these first order conditions to find the wealth distribution rule that maximizes social
welfare (note that the solution will be interior because the objective is concave and the
constraint is linear if you set up the problemright). Isthiswealth distribution rule
homogeneous of degree 1 in prices and wealth?

(c) Derive the value function for this social welfare optimization problem by substituting the
wealth distribution rule back into the objective function.



3. Treating the value function you derived in question 2 (c) as an indirect utility function:

(@) Under what conditions is using this value function for welfare analysis theoretically
justified? Show that this value function satisfies these conditions.

(b) Use the change in consumer surplusto calculate the welfare effect of aunit tax of t > 0 on
good 1 such that the price of good after thetax isp;’ = p1 + t. Assume that none of the tax
revenues are returned to the consumers.

(c) Derive the expenditure function for this indirect utility function. How will the change in
consumer surplus compare to the equivalent and compensating variations calculated
using this expenditure function? Y ou do not need to calculate the equivalent and
compensating variations, but you do need to otherwise justify your answer.



