INTERNATIONAL TRADE AND PAYMENTS THEORY T.J. KEHOE
ECON 8402 FALL 1999
PROBLEM SET #1

1. Consider an economy in which there are two types of goods, agriculture and manufactured goods.
Agricultural goods are homogeneous and are produced using labor according to the constant returns to
scale production function

Yo = L.
Manufactured goods are differentiated by firm. The production function for firm j is
y; =@Wb)ymaxf; - £,0].

Here f is the fixed cost, in terms of labor, necessary to operate the firrh @the unit labor
requirement. Suppose that there is a representative consumer with preferences

logx, + (1/ p)log Zr;:lxjp

where p > 0. There is an endowment @funits of labor

a) Define a monopolistically competitive equilibrium for this economy in which firms follow Cournot
pricing rules and there is free entry and exit.

b) Suppose thav =1, f =3, p=1/2, and ¢ =50. Calculate the autarky equilibrium.

c) Suppose now that= 200 Calculate the equilibrium.

d) Interpret the equilibrium in part ¢ as a trading equilibrium among two countries, oné wand

the second witly =150 Assume that production of the homogeneous good is distributed proportionally
across the two countries. What impact does trade have on the number of manufacturing firms in each
country? The average output of firms? The total number of products available? Consumer utility?
lllustrate the efficiency gains using an average cost curve diagram.

e) Repeat the analysis of parts a-d in a model in which consumers have the utility function

log, +(L/ p)log (/)" d.

Here there is a continuuf®,n df differentiated goods. (Hint: You need to be very careful in taking
derivatives when solving the firms’ profit maximization problems.)



2. Consider a two sector growth model in which both consumption and investment are formed from two
intermediate goods using the same aggregator function,

1/b

K+ = (¢ +0)

The two goods are produced from capital and labor using the production functions

X =4
X, =K.

The initial value ofk(t) is Ko. £(t) is fixed at’. The representative consumer has a utility function of
the form

I: e ” log(c)dt.

a) Carefully define a competitive equilibrium for this economy.

b) Reduce the equilibrium conditions to two differential equatioris &nd z=c/k and a transversality
condition. Draw phase diagrams illustrating the different possible equilibrium paths f&s &6

¢) Suppose now that there is a world made up of m different countries all with the same technologies ar

preferences, but different endowments,and Ko. Suppose that there is no international borrowing or
lending and no international capital flows. Define an equilibrium for the world economy. Prove that in

this equilibrium the variables(t) = ZT=1Cj(t)' k(t) = ZLKJ (t), p.(t), p,(t), r(t), andw(t) satisfy
the equilibrium conditions for the equilibrium in part a whies¢t) = 2T21Ré(t) wE z’j‘“j .

d) Derive equations that govern the relationship betweén andk(t) and that between
yi(t)=p,(0)f + p, (0K’ (1) and y(t).

e) What effects do the assumptions of no international borrowing and lending and no international capit
flows have on your analysis?

3. Repeat parts a and b of question 2 for an economy where the production technologies take the form

X = 0,07 K™

X, =0,05%KS?,

Where does the integrated equilibrium approach of part ¢c break down? What impact would assuming
international borrowing and lending or capital flows have on your analysis?



