International Trade PS#3
Suggested Answer

: the marginal utility of X, Ty . .
1(a). MRS is equal to iarginal ntility of X Thus, 2. At the optimum, this

should be equal to p./ps. Thus, we have

x
Ppe/pf = ;f
C
Solving for z./x s, we have
x. 1
Tf %

(b)PPF is L = a.Q. + ayQy. If we measure Q. on the horizontal axis and
Q¢ on the vertical axis, then the PPF becomes as follows.
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For the optimal production pattern, first write the iso-revenue line. The
iso-revenue line is equal to R = p.Q. + ps@s. Solving for @ ¢,the iso-revenue
line can be written as R

Qr=—2Q.+—
Pr Pr
Thus, the absolute value of the slope of the iso-revenue line is p./ps. For the
revenue maximizing production pattern, we can decompose into three cases
where p./py is equal to a./af; p./ps is greater than a./af; p./py is lower than
ac/ay. In the first, case, any point on the PPF is fine. In the second case, it is
best to specialize in producing clothing.(See the graph below)
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In the third case, it is best to specialize in producing food. (See the graph

below)

the slope of the iso revenue line is flatter

than the slope of PPF

Qc

100/a¢

Now consider how the relative supply, Q./Qs changes as p./py changes. Since
ac/ay is equal to one, the relative supply curve is flat at the point where p./py =
1. Thus, the relative supply curve and the relative demand curve become as

follows:
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(c) From the graph of the relative supply curve and the relative demand
curve, the equilibrium p./p; in a closed economy is equal to one.

(d) Note that the budget constraint of the consumers in this country is
Pee +psry = GDP
Note that GDP is equal to p.Q. + psQ¢. Thus, the budget constraint becomes

Pec +Prrf =peQe + prQy
Dividing by ps on both side, we have
P e tay=2Q.+Qy
by pf

At the equilibrium, we have p./py = Z—; Thus, we have
e G
—r.+ap=—Q+ Qs
ar af

Let L. be the unit of labor used in clothing sector. Let L; be the unit of
labor used in food sector. Then, L. = a.Q. and Ly = ayQy . This implies that

Q. = g—; and Qf = L, Substituting those question into g—;mc—i-mf = Z—;Qc-l-Qf,

ay
we have

L L
&ch—Fxf — 7°+7f7
a af af
a 1
—z.+axy = —{Lc+ Ly}
ar ar

1
%mc—i—xf = —L
af af



If we draw the graph of Z—;xc +xp= L L, this graph becomes identical to
oy

the graph of PPF. Thus, z. and x; must be on the PPF. Therefore, in a closed
economy, we have the following two conditions
(i) . and zsis on the PPF

(ii) The MRS is equal to p./p; and the equilibrium p./p; is equal to one.
In other words, the slope of the indifference curve at the equilibrium is equal to
one.

Those two conditions imply that x. and xy must be characterized by the
following graph:
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100/a

optimal consumption point

ket \

Xc

100/a

In equations, the equilibrium z. and z; can be found as follows. First, MRS
is equal to p./py which is one. Thus, z./xf = 1.Also, . and zy is on the PPF.
Thus,

T, + xy = 100.

From z./xz; = 1, we have x. = x;. Substituting this into z. + zy = 100,
we have . = 50 and z;y = 50. In the closed economy, z. = Q. and zy = Qy.
Thus, Q. = 50 and Q¢ = 50.

(e) As in the question (b), we can draw the relative supply curve. The
relative supply curve is flat at p./p; = a} /a}. Thus, the relative supply curve
is flat at 5. This implies that the relative supply curve and the relative demand
curve intersect at p./ps = 5.Thus, the equilibrium p./py is equal to 5.

(f) Note that Z—; < Z—C .Thus, home has a comparative advantage in produc-

ing clothing. This implies that foreign has a comparative advantage in producing
in food.



(g)The graph of the world relative supply curve becomes as follow:
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When p./py is strictly greater than 1 and less than 5, home will specialize
in producing clothing. On the other hand, for foreign, foreign will specialize in
producing food. Thus, Q. = 100,Qf = 0,Qc+ = 0 and @} = 400/2 = 200. This
implies that z is equal to

L QetQr 100 1

Qr+Q 200 2

As for the world relative demand curve, the world relative demand is defined
as

T+ @),
;vf—i—x}

*
C

T T
* + - *
:vf—i—xf :Ef—i—mf

For the first term, we divide by z¢ and multiply z; .For the second term, we
divide it by 2% and multiply by 2. Thus, we have
T re Ty

xf—i—:c}xf :rf—i-x;x;‘c
Note that :—; is the relative demand in home country and i— is the relative

§
demand in foreign country. The question assumes that the people in home



and people in foreign have the same utility functions. When two countries are
engaged in international trade, people in two countries face the same relative
price. Since the utility functions are the same in two countries, the relative
demand in home and foreign is equal to

Te T 1

[

xy o ah (pe/py)

Thus, the world relative demand curve is
Ty 1 x} 1
* + *
vy +a} (pe/pf)  xf + % (Pe/Pf)

*

Note that —<%— and —f—
Tftay Tfta

of those two are equal to one since

can be interpreted as the weight because the sum

Ty :z:;i _xf—l—x}

T —|—a:*+a: + x% Ty + 2%
f f f f f f

Thus, the world relative demand curve is the weighted average of Wlm)'

Thus, the world relative demand curve is equal to

1

(pe/py)

This implies that the world relative demand curve is the same as the relative
demand curve in home and the relative demand curve in foreign. This is obvious
since the utility functions of people in two countries are the same and they face
the same relative price when two countries are engaged in international trade.
Now we need to find the equilibrium relative price. As I explained in the
class, there are three possible cases. p./ps = 1,p./ps = 5 or p./py is greater
than 1 and less than 5. To check which case applies, first consider the case
where p./py = 1. In this case, the world relative demand is also equal to one
since the world relative demand curve is m. However, from the graph of

the world relative supply curve we know that when p./ps is equal to one, the

world relative supply curve cannot be one. When p./p; = 1, the world relative
I)C

supply is lower than % This is because z:% on the graph. Thus, b = 1 is not

possible as the equilibrium. How about the case where p./pys is equal to 5. In

this case, the world relative demand is 5i On the other hand, from the graph,

the world relative supply cannot be % " The world relative supply is greater
than % when the world relative price is equal to 5. This is because z = %
This implies that p./py must be greater than 1 and less than 5. Then, what
is the equilibrium relative price exactly? To calculate, note that z = % on the

graph. Thus, substitute this number in the relative demand curve. We need
to find the equilibrium relative price that will generate the equilibruim relative

demand that is equal to QL
1 1

2 (pc/pf)



Solving this equation, we have
Pe

bf

Thus, the equilibrium relative price is equal to 2. In fact when p./ps is equal
to 2, home will specialize in producing clothing and foreign will specialize in
producing food. As the result, the world relative supply is equal to % On the
other hand, when p./py is equal to 2, the world relative demand becomes equal
to % The world economy is at the equilibrium.

=2

(h) The value of the import should be equal to the value of export. Thus,
we have
Pe(Qc — xe) = ps(xy — Q). This implies that we have

Pee +DfTf =DcQc + 0@y

This equation has a direct interpretation. The LHS is the value of the expen-
diture of clothing and food. The RHS is the value of good produced, which is
equal to GDP. Thus, the above equation shows that the value of expenditure
should be equal to GDP. By dividing the above equation by py, we have

&xc‘i’xf = &Qc +Qf
by by
Note that at the equilibrium, p./pf =2 and Q. = 100 and Qf = 0. Thus,

2. +xp =2 % 100 (1)

Graphically, this can be illustrated as follows:
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To calculate how much people in home consume clothing and food, notice
that z. and x¢ must satisfy the two condition as illustrated by the above graph.

(i) MRS should be equal to 2.

(ii) z. and xy should be on the budget constraint.

The condition (i) implies that

T 1

Ty 2
The condition (ii) implies that 2z, + x; = 2 x 100 from the equation (1). From
those two equations, we have

Ty = 2z
2z, +xy = 200

Thus, we have, x. = 50 and xy = 100.

Note that the utility function of home is log z. + logzy. When home is a
closed economy, we found that z. = 50 and zy = 50. Thus, using excel, we
can find that log (50)=1.69897. Thus, log(50)+log(50)=3.39794. On the other
hand, after engaged in international trade, . = 50 and z; = 100. Note that
log(100)=2.Thus, log (50)+1og(100)=3.69897. 3.6987 is greater than 3.39794.

(i)Note that Q. = 100 and Q5 = 0. Thus, home will export clothing 50
units and import food 100 units.

(j) The value of import is equal to the value of export if the following equation
holds

De X units of exported clothing=p; X units of imported food
This is equivalent to
Pe o units of exported clothing =units of imported food
by

Since p./py = 2, the LHS is equal to 2x50 = 100. RHS is 100. Thus, the above
equation holds. This implies that the value of export is equal to the value of
import.

(k)Using the same argument in question (h), we have the following equation

Pty +prry = peQp + Q7

This is equivalent to
Tl = QI Q)
by by
Note that Q% = 0 and Q; = 200. Also notice that p./py = 2.Thus, the
budget constraint becomes
2z + 2% = 200

The graph of the budget line of the foreign becomes as follows:



200

the slope is equal to 2

PPFE

the slope is equaH

X*c

z. and x¢ are characterized by two conditions.
i) MRS should be equal to p./py which is equal to 2.
ii) z. and xy should be on the budget line.

Translate those two condition into equations, we have the following equations

re, 1
Yy 2
2z, + 23 = 200

By solving those two equations, we have 2z} = T} and 2z} + z = 200. Thus,
we have z7 = 50 and x} = 100.

(1) Since Q7 = 0 and @} = 200, the amount of imported clothing is 50 and
the amount of exported food is 200 — 100 = 100. Thus, foreign import 50 units
of clothing and export 100 units of food

(m) Note that home will export clothing 50 units and import food 100 units.
Thus, the amount of import of foreign is equal to export of home. The amount
of export of foreign is equal to the amount of export of home.



