2 Different productivity (the Ricardian model)

Two goods, computers and textiles (t-shirts) C' and T.
Production in the home country:

yc = mclc
yr = mrlr

Home consumers/workers have a total endowment of working hours L.
Foreign consumers/workers have L*. Their productivity is 7§, and 7.

Assumption:
TC _ To
T T

Home has a comparative advantage in the production of computers.

Example: productivities, 7, are:

productivity C T
home 3 2
foreign 1 1

Suppose labor is allocated as follows:

labor c T
home 10 10
foreign 10 10

then output is
output C T
home 30 20
foreign 10 10

Now suppose you transfer labor from T to C' at home and from C to T in the
foreign country and you reach:

labor cC T
home 15 5
foreign 0 20

Then output is:
output C T
home 45 10
foreign 0 20

The world output of textiles is the same, 30, the output of computers has
increased from 40 to 45.
Now we turn to market arrangements.
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2.1 Demand

Suppose preferences are such that the demand for the two goods is
wl
rc = oa—
y4ej

L
Ty = (1704)w—
pr

the workers spend a fixed fraction of their income in the two goods. Same for
the foreign consumers.
Exercise: show that when preferences are

U(zc,zr) = alogze + (1 — a)logxr

then the demand functions are exactly like that.

2.2 Production

A producer of computers in the home country makes profits:

pcyc — wlc =
perclec —wlc

so if
pcTc > W

then ther is co demand of labor by the computer sector and we cannot have
equilibrium on the labor market, if

peTmo < W
there is 0 demand of labor by the computer sector, if
pcTc =w

then the computer sector is willing to absorb any amount of workers [¢.
Same for other sector, other country.

2.3 Autarky

Now suppose country Home is in autarky.
We need to find prices (pc, pr, w) such that the labor market is in equilibrium

lo+lr=1L
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the goods markets are in equilibrium

re = Yo
rr = Yyr

and firms and consumers are at their optimal choices.

Equilibrium: consumers consume both computers and t-shirts and prices are

w
a — J—
bc o ’
w
a — R
pr = T
What is the demand for the two goods?
w
ro = a—a = anc
Pc
w
rp = (I1-a)—=10-a)rr
br

What is the labor demanded in the two sectors?
Labor inputs in the two sectors

L
o = a0t = —aL>0
use; P& o
L
r = L-(-a)=——=(1-a)L>0
T br T

and equilibrium in labor market is satisfied because
lo+1lr = L.
Equilibrium relative prices are:

re _ Yre _ac
py  1/mr  ar

Proportional to the labor requirements ac and ar.
That’s good but... how did we find the equilibrium?

Graphical approach: Relative demand and relative supply (as in KO Fig.
2-3, but in the autarky case for now).

Relative Supply
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Supply of the two goods. Just from firms optimal behavior and equilibrium
in the labor market.

0 if 22 < 3me

yo =14 [0,mcL] if b2 = g7< (3)
oL if z—i > 1?:2
L if z—g < i?:i

yr =9 [0,7rL] if £¢ = 1;:? (4)
0 if Lo > e

Putting them together we get

0 if2e < Mme

pT 1/7r

Y€~ { [0,00) if ke = e
YT ’ pT };WT
ie pC TC

0 if pT > 1/7r

This relations already incorporate equilibrium in the labor market.

For example, consider the case g—i < 1;:? This means that

pcmc < pr7TT

suppose that w < prmr, then there would be co demand of labor by the textile

industry and no equilibrium is possible. Suppose that w > ppmp, then both

sectors would demand 0 labor and no equilibrium is possible. Then we need

w = pr7r, at this wage the computer sector is inactive and all labor must be

employed by the textile sector. Therefore in this case yo = 0 and yr = 7 L.
Exercise: go through same reasoning for the other cases.

Relative Demand
Remember the two demand curves

wlL
ro = oa—
pc
wl
zr = (1—a)—
pr
and we get the relative demand
To a 1
o 1 —q ko
T l—« e

Nice property: the relative demand does not depend on the wages, so we don’t
need to worry about that.
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Equilibrium
e _ o

Yyr TrrT
you can show that only equilibrium is

P& _ 1/7¢
py  1/mr

2.4 Trade

Now we allow them to trade. We get total supply of the two countries
Remember that

1/71'0 1/71'21
<
Vmp =~ 1/

Total Relative Supply

if 22 < 7
vo+yy _ ) 0FE] iR =dEe
N i

00 if g—g > %

(Exercise: redo the steps to derive this relation like in class.)

Total Relative Demand is just:

Tot+rTH 0« 1

zr+xh  1—ape/pr

World equilibrium: See Figure 2-3 in KO and discussion there.

2.5 Gains from trade

What happens to wages?

Real wages: in terms of the two goods.

w w?
— 22—
pr pr

we know that

a a
W = pr7TT

11

Cite as: Guido Lorenzoni, course materials for 14.54 International Trade, Fall 2006.
MIT OpenCourseWare (http://ocw.mit.edu/), Massachusetts Institute of Technology. Downloaded on [DD Month YYYY].


(http://ocw.mit.edu/)

SO a
w

— =77
P
Now we know that
w > priT
SO
w w®
— >g= —
pr DPr
Exercise: show that
w w?
o
bc Pc

Show that in the case of full specialization these inequalities are strict, the

workers are strictly better off under trade.
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