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PROBLEM SET #3

1. Consider an economy similar to that in part b, question 2 on problem set 2. Again,
consumers have the utility function

Mgcw+a/pﬂogﬂk(npm.
Also the production function for the differentiated good remains
y(1)=Q@/b)max[(j)- f,0].

Suppose now, however, that production of the agricultural good is governed by the
function

Yo = ggtéia-

Here t, denotes inputs of land. Suppose now that there are two such countries, one with
endowments (¢*,T") and the other with endowments (¢?,T?), but otherwise identical.

a) Define an autarky equilibrium. Calculate this autarky equilibrium.

b) Define a trade equilibrium.

c) Suppose that ¢*/T* > ¢?/T?. Derive conditions on (¢*,T*) and (¢%,t%) for which
factor price equalization holds. Explain carefully what patterns of specialization are
possible and what pattern of trade you would expect to see.

d) Continuing to suppose that ¢*/t* > ¢?/t?, explain what changes you would expect

to see in prices, factor prices, number of firms, average output levels, and utility levels as
these two countries, initially in autarky, open to trade.

2. Consider an economy with two goods that enter both consumption and investment.
The utility function of the representative consumer is

> Blog(ciics:).

Here 0< <1, a, >0, a,>0,and a +a, =1. Investment goods are produced
according to



Ki — =0k, = dx;x;; .
Feasible consumption/investment plans satisfy the feasibility conditions
Cyp + % = (Kyy, 1) =K,

Cor + X5 = ¢2(k2t'£2t) = £2t
where
klt + k2t = kt

£1t+£2t :ft'

The initial endowment of k, is k,. ¢, isequal to 1. (In other words, all variables are
expressed in per capita terms.)

a) Carefully define a competitive equilibrium for this economy.

b) Reduce the equilibrium conditions to two difference equations in k, and c, and a

transversality condition. Here c, =dc;icy: is aggregate consumption. [Here is one

possible approach: Prove a version of the first and second welfare theorems for this
economy. Show that the two-sector social planer’s problem is equivalent to a one-sector
social planner’s problem. Derive the difference equations and transversality conditions
from the one-sector social planner’s problem.]

3. Suppose now that there is a world composed of n different countries, all with the
same preferences and technologies, but with different initial endowments of capital per
worker, ki The countries also have different population sizes, L', which are constant
over time. (In other words, there is a continuum of identical consumers/workers of
measure L' in country i.) Suppose that there is no international borrowing or lending
and no and no international capital flows. Define an equilibrium for this world economy.

Prove that in this equilibrium the variables ¢, =>"" I_‘c‘jt/Z?:1 L,

k=>" Likt‘/zgll L', p,, I, and w, satisfy the equilibrium conditions of the economy

i=1

in partawhen k,=>"" Uk/ /3" L.

a) State and prove versions of the factor price equalization theorem, the Stolper-
Samuelson theorem, the Rybczynski theorem, and the Heckscher-Ohlin theorem for this
particular world economy.

b) What effects do the assumptions of no international borrowing and lending and no
international capital flows have on your analysis? Try to be precise about which



variables are uniquely determined in the equilibrium with borrowing and lending and/or
capital flows are which would not be uniquely determined.

c) Consider the case where 5 =1. Set z, =c,/(Ark,) and z,=c_, /k, t=12,....
Transform the two difference equations in part b into two difference equations in k, and

z, . Prove that
ki —k :i[kt‘l—ktljzi[?&_—@}
kt thl k’[fl ZO kO

d) Consider again the case where 6 =1. Let s, =c,/y, where
Yo = Puki + Py = dktal =k +W,.

Transform the two difference equations in part b into two difference equations in k, and

s,. Prove that
Y-, :i(yi_l—yt_ljzi[yé—yoj
yt St—l yt—l S0 yO

where y; = p, Vi + P, Yy = K +Ww, . Calculate an expression for s, and discuss the
significance of this result.



