Juan Andrés Cabral

Exchange economy with indirect utility functions

Consider an exchange economy with two consumers A and B, and two goods 1 and 2. Each consumer
has an income m?, j = A, B. Suppose that the indirect utility functions of both consumers are:
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Each consumer has an initial endowment of 6 units of good 1 and 2 units of good 2. Calculate the
relative competitive equilibrium price in this economy, assuming that good 1 is the numéraire (p; = 1).
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Solution

We use Roy’s identity to obtain the Marshallian demands:
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The income of the consumers is defined as the value of the initial endowments. That is,

m? =mP =m = 6p; + 2po.

The Walras law tells us that if one of the markets is in equilibrium, the other will also be in equilibrium.
Let us consider the market for good 1. The equilibrium in the market for good 1 can be characterized by
the aggregate excess demand function:

Z1(p) = ei'(p) + el (p) = 0

where p represents the price system, and e{ represents the net demand for good 1 by consumer j, i.e.,
the difference between the demand for good 1, 7 (p, m), by consumer j and their initial endowment of good
1.

Substituting the values of the Marshallian demands, the initial endowments, and the income into the
aggregate excess demand function for good 1, we obtain (recalling that p; = 1):

Zi(p)=a{ —6+a2f —6

mA me_2 m m- 172
= (50 G- (-9 ()
2p1 P1 t Do 2 17" +p,

6 + 2po 6 + 2po 6 + 2po 6 + 2po
- C12=34pot 2 o p, gy 22
2 1+ 1/ps P2 s P2 1+ 1/ps
 p2+1-9-9/py+6+2p;  —2—-9/py+3p> _ 3pj—2p>—9
1+1/py 1+ 1/py p2+1

Then, as we know that Z;(p) =0
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Solving this equation for ps, we obtain
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Therefore, the relative equilibrium price is
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