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1. (20’ x 5 = 100 points) All the following questions are based on Section 3.5 of your

textbook.

(a) Consider Equation (3.30) in your textbook:

L= /i;p(i)L(i) di — A { [/; L(i)? dz} " —1 } : (3.30)

It is said that the Lagrangian above depicts the problem of producing one
unit of output at minimum cost. But a representative output producer could
naturally produce more than one unit of output. So why should we focus on

solving the problem of (3.30)7

(b) Recall that Equation (3.32) is a necessary condition for solving the La-
grangian of (3.30). It is said that A in (3.32) could be regarded as an overall
price level. Find the explicit expression for it. (Hint: & Use the fact that
the representative producer is producing one unit of output. & Your answer
should be in the form of A = [[ f(p(i)) di]?®), where f(-) and g(-) are

smooth functions for ¢ € (0,1). )

(c) Denote by p the A you found above, then Equation (3.32) could be rewritten



as:

L(i) = {Z%] o ,  where ¢ € (0,1). (3.327)

it simply means that the i-th input’s demand is a decreasing function of its
relative price. Now suppose you are the i-th idea’s owner, and you know
that the demand curve for your product is depicted as in (3.32) above, your
marginal cost is fixed at ¢. As a monopolist, how would you set the price for

your product? How will your decision change the overall price level?

There is a typo (ENF£5 %) in Equation (3.41) of your textbook. Point it

out.

Suppose that, instead of imposing a logarithmic instantaneous utility func-
tion, individuals are having a generic CRRA one. That is to say, Equation

(3.35) of your textbook becomes:

RN (7
U= / e‘PtL dt, p>0, 6>0. (3.35")
1=0 10

Given this change, what is the revised version of Equation (3.44)? How does

0 affect equilibrium L,? Explain your answer with economic intuitions.
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