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1 The Current Account

A country has GDP Y}, consumption C; and investment I;. We can write the
trade balance in a given period as

Yi—Ci— 1

where all variables are in dollars. This is the amount of dollars that enters the
country to pay for goods.

The country assets are denoted by A; and the liabilities by L;.

Suppose assets and liabilities receive the same rate of return ;. Each period
r¢ Ay dollars enter the country to pay for the services of the assets that we hold
abroad, and r;L; exit the country to pay for the services of the assets that
foreigners hold at home.

For now, we omit the public sector for simplicity. Then the net amount of
dollars entering the country is:

CA =Y, —C,— I + 1Ay — e Ly

this is the current account surplus.
The current account surplus must go to finance either the accumulation of
assets or the decumulation of liabilities:

(Apy1 — Ap) = (Lig1 — L) =Yy = Cp — It + 1 Ay — i Ly
This is the basic current account identity that has to

Now we can decompose GDP into two parts: non-tradable goods and trad-
able home goods:
Y, = YNT 4 yH.

We can decompose consumption and investment in three parts:non-tradable
goods, tradable home goods and foreign goods:

c = "+l +cof,
I, = INT +I1F +1F.



For non-tradable goods the following accounting identity holds
YNT = ONT 4 [NT

this means that all non-tradables are used at home, by definition.
Then we can rewrite the trade balance as:

YV —cff -1y - (cf +1]) =
EXP, — IMP,

and see that, indeed, the trade balance is equal to exports minus imports.

2 A Two Period, One Commodity Example

Consider two countries, Home and Foreign.

The world lasts two periods.

There is one commodity, wheat.

There are n identical consumers in country Home and n in country Foreign.
Consumption of wheat by Home consumers in periods 1 and 2 is denoted c¢;
and c¢o and will be determined in equilibrium. The preferences of consumers are
described by the utility function

u(er) + Pu(er), B€[0,1]

Consumption by Foreign consumers is denoted ¢ and c¢5. Their preferences are
identical to Home consumer preferences.

Each consumer at Home owns a farm that produces a given amount of wheat
in each period, y; and y2. For the Foreign country we have yj and y5. Wheat
cannot be stored. Wheat can be transported at no cost from country Home to
Foreign.

The countries can borrow and lend from each other on the international
capital market at the interest rate r.

Let b denote the savings of home consumers. Consumers in country Home
determine their optimal savings solving

maxu (c1) + Bu (c2) (P)
st.b = y1—1
ca = Yo+ 1+r)d

if b < 0 the consumers are net borrowers, if b > 0 they are net lenders.
(Exercise: check that the current account identity
The budget constraints in periods 1 and 2 can be collapsed into the intertem-
poral budget constraint

c1 + co =11+ Y2

1+7r 1+7r



Consumer Choice
‘We will consider the case where

u(c) =loge

Then optimal consumption entails

1 1
= m(yr#mm)
B4 1
@ = i BT

Consumers take their total lifetime income, in net present value:

Y1+

l—H“y2

and spend a fraction ﬁ in the first period of their life.

Autarky (Closed Economy Case)
The market clearing condition is:

b = 0 or c1=wn

G2 = Y2
The savings of country home is

b(r) = yp—a=

1 1
= m {591 1+ry2]'

So if we set b = 0 we obtain the following condition:
2 =B+
Y1

Market Equilibrium

Put together the consumption choice of Home and Foreign consumers and
write the market clearing condition for wheat in period 1

b(r) +b* (r) =0

Which is the same as:
CA1+CAT =0



(since they start with zero assets the current account is equal to the assets
accumulated at the end of period 1).
You obtain

by = b ()

1 1 . 1 « Lo
y1—m(y1+1+ry2) = y1—m(y1+1+7}/2)

Let y;* denote the world per capita endowment of wheat, that is

1 *
y§”=§(yt+yt)

and let w
Y

1+g9g==

vy

be the world groth rate.
Then we obtain

1 w 1 w _w
m(% +my2)—y1

and finally we obtain the equilibrium interest rate on the world market
1+ = (1+9)
r=—= g
B

The equilibrium interest rate does not depend on the income profile of individual
countries, only on the common discount factor 5 and on the world-wide growth
rate g.

Graphically:

Implications

Suppose

< L Jrﬂ
1 145 1 1+gy2

%>1+g

Y1
then the Home country will borrow in period 1 and repay in period 2.

Proof:
C1 1 1 Y2 1 1+g
2o (1+ 2> 1+ =1
Y1 1+ﬂ( 1+7"y1) 1+ 1+

and we obtain

C—1>1:>b<0
Y1

e The country growing faster borrows from the country growing slower, to
finance early consumption.



1+r
hir)
h*(x)
1
. i(tra!:le}
/ /
CA

Figure 1:

Notice that writing

%>1+g
Y

is the same as writing

1 Y2
< — (1 + 8=
v 1+5<y1 ﬁl—kg)

the right hand side is a weighted average of income in periods 1 and 2 (corrected
for world growth). We can call it "permanent income". So this means that:

e The country with income in period 1 lower than its "permanent income"
borrows from the country with income in period 1 higher than its "per-
manent income".

The growth rate of consumption will be equal for the two countries and equal
to the world growth rate. You can get it straight from the first order condition

1 1
— =B+ =
C1 C2
and from the equilibrium interest rate. This gives us
5 c c
ool g8
Y1 4 1 W



e International capital markets induce a more similar consumption path
across countries, i.e. they make the path of consumption less responsive
to local changes in output and more responsive to world changes in output.

Exercise 1 Suppose that the two countries have different discount rates 8 # 3*.
(i) Derive the equation that determines market clearing in the goods market at
date 1;
(ii) Derive the equilibrium interest rate in the case y1 = yi = y2 = ya;
(iii) Derive the pattern of borrowing and lending in this case;
(iv) In the general case show that if BL% < %y%’ the equilibrium interest rate
has to satisfy
Ly 1 yo
—2<ltr< ==
B i By
(Hint: a graphical argument should work fine).



3 Adjustment and real exchange rates

Now we enrich the model with 2 goods: a Home good and Foreign good.

Let the countries be US and Europe.

Consumption of the two goods is C'y, C'r at home and C%;, C} abroad.

Production of home good is Yg. Their prices are Py and Pp. The nominal
exchange rate is e. The price of the foreign good is given in euros, so its price
in dollars is ePp.

The current account (in dollars) is

CA, = EXP, —IMP,
= Pyi(Yur—Cuy) —ePriCry + 1By

where 7; is the return on net foreign assets and By = A; — L; is net foreign
assets.

To avoid too much notation suppose for now that the prices Py and Pp are
constant and equal to 1.

The consumer problem is now to choose how much to spend in periods 1
and 2 in each of the goods, home and foreign, that is to choose the vector
(Cr,1,CF1,CH,2,Cr2). Suppose the utility function of the consumer is of the
form U (Cu,1,Cr1) + BU (Ch,2,Cry2) , then the general problem can be stated
as:

max U (Cu1,Cr1)+ BU (Chy2,Cr2) (P)
s.t. Bi=Yu1—(Cu1+eCra)
Crp+eCpo=Yuo+ (1+7)B

where r is the interest rate (in terms of good H) and B is the financial position
of country 1 (also, in terms of good H).

The general approach to this problem is the usual one: now we have 3 prices
(e1,e2,7), and we can find the demand for the 4 goods (Cg.1,Cr1,CH,2,Cr2).
Then we could study the autarky equilibrium and find the prices (e{,e§,r?)
such that the economy does not trade:

(Cu1,Cr1,CH2,Cr2) = (Yu1,0,YH2,0).

Then we could put together the two countries and find the world equilibrium
prices (e, eq,r) such that the four markets are clearing:

(Cr1,Cr1,Cr.2,Cr2)+(Clr1,Cr1, Chr 0, Co) = (Yi,1,0, Y 2,0)+(0, Y7 1,0, Vi o).

However, this problem is not very easy to manage. To make the problem
more manageable and derive useful expressions to think about the world equi-
librium the idea is to split the problem in two: the financial side and the real
side.



Think that the consumer solves problem P’ in two stages.
First he chooses how much to spend in each period, i.e. the expenditure
levels EX; and EX5, where

EX, = Cui+eCrpa,
EX, = Cgpo+eCrpo.

Then he decides how much to spend in each of the two goods in each separate
period.

The second problem in period ¢ gives us:

V(EXt,et) = maXx U(CH,taCF,t) (PQ)

CH,t,CFt

s.t. CH,t + 61CF¢ =FEX;.

where V (EX},e;) is an "indirect utility function", that gives the utility of a
consumer that can spend EX; if the exchange rate is e;.
The first problem is then

maXV(EXl,el) —|—ﬁV (EXQ,GQ) (Pl)
s.t. Bl = YVI,H — EXl,
EX2 = 5/2,H+(1+T)B1

Note one thing: problem P1 looks a lot like problem P that we solved in the
case of one good.

A special case that is very useful is the case where
U(Cuit,Crt) =alogCrt+ (1 —a)logCry
in this case
V(EXi,er) =aloga+ (1 —a)log (1 —a) +log (EX:) — (1 — a)loge;
and the problem P1 is simply given by:

max log (EX1) + Blog (EX5)
s.t. Bl :Yl,H_EXla
EX2 = YQ,H + (]. +'I") Bl.
(remember: the constants in the utility function don’t matter) and this is exactly

the probelm we solved above.
From now on we will concentrate on the simple case of log utility.



Exercise 2 Check that this expression is correct. Solve problem P2 and find
V (EX¢,e:) in the case where the utility function is instead given by:

1 1—1 1—1
U (CH’t,CF’t) == (1 - 5) (CH’tn + CF,tT/) )

where 1 is a positive constant.

The financial side
The problem P1 gives us the optimal expenditure path

1 1
EX; = —— |V —Y
1 1+5{1’H+1+7" 2,H:|
1 B 1
EXy, = — Y] —Y5
2 1+r1+5[1’H+1+r 2’4

This is very similar to the problem we solved before.
The current account (in dollars) of the home country is given by

1 1
CA =By =Y,y — —— |V .
1 1 LH =7 3 { 1,0+ T+ 27H]

As in the case with one good, if country home is growing fast relative to the

world interest rate so that
2, H

Yim

>B(1+7r)
then the current account will be in deficit.

The real side (the return of the Transfer Problem)
Once we have figured the optimal path for expenditure we want to figure
out the demand for the two goods in period 1.
Remember that
EX, =Yg+ CA;.

Now we have the demand of the home good
Cug=aoaYu1+ CA)
Now we can do the same for the foreign country and find
Chi=(1—a)(eaYp, +CAY).
Equilibrium in the financial markes requires, as usual, that
CA, +CA] =0,

so CA; > 0 is very much like a "transfer".



Assume now that there is home bias in consumption, that is
a>1/2.
then the equilibrium in the goods markets in period 1 requires

oY1+ (1—a) €1Y;’1 +2a—-1)CA; =Yy1.

From financial autarky to open world capital markets.

Now we make the following experiment. Start from a situation of financial
autarky. Countries cannot borrow or lend from each other. However, there is
free trade of goods. The financial markets are closed but the goods markets are
open.

This means that the current account has to be zero in all periods: C'A; = 0,
that is we want to have trade balance in each period. To put it another way the
home country has to finance all its imports with exports:

e1Cr1=Yu1 —Chua.

To put it yet another way, this means that expenditure always has to equal

income
EXi =Yg,.

Then we obtain the equilibrium exchange rate in periods 1 and 2:
a4+ (1 —a)el Vi, = Yiry
Y,
e{a _ H.,t
Yr+
the exchange rate depends on the relative supply of the two goods period by

period (fa stands for financial autarky).

Now suppose the financial markets open. Suppose that in the new equilib-
rium country Home is borrowing at date 1 and repaying at date 2. This means
that CA; = B; < 0 and

EXy, = Yig+(-CAy),

EXy = Youg—(1+47r)(—CAy),
EX] = elYf:F —(=CAy),

EX; = 62Y2#:F +(1+4+r)(—CAy).

Now we can derive the equilibrium in the two periods and get

OZYHJ + (1 . 0[)61YF71 + (2a - 1) (—CAl) = Yy
OéYH,Q + (1 — OC)GQYRQ — (20{ — 1) (1 + T) (70141) = Yy
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eg = Yia _ 2 <a — 1) —C4 <el (1)
Yr1

= A2 oo )4 =t 2
e Vi + <a 2) (I1+7) Yoo > e (2)
We can summarize this as follows:

e When we open capital markets and country Home runs a current account
deficit (CA; < 0) this brings about:

(i) An appreciation of the currency in the short run.

(ii) A depreciation in the long run.

Exercise 3 Suppose that the countries have identical endowments over time
Y1 =Yno =Yg, =Yg, =1 and suppose that 3 < 3"
(i) Show that the savings of country foreign are given by

B 1 L
1 =€ 1+B* €1 1—&-7”62'

(ii) Substitute (1) and (2) and use the fact that By = —Bj to write B as a
function of v alone (Hint: you will get something like

. 1 . 1
Bl_¢1+ﬂ*[ﬁ 1+r}

where ¢ is a constant that depends on «, if a = 1/2 you should check that
b=1)

(iii) Show that the savings of country home are given by

1 1
Bl:l+ﬂ<ﬁ_1+r>'

(iv) Write down the equilibrium condition for international capital markets and
show that it is given by an equation like

1

i 158

(8" (A +7)—1] = [B(1+r)—1],

1+ 3"

show that in a world equilibrium r/** < r < rfe,
(v) Derive the equilibrium level of r, show that a larger o implies that the interest
rate is higher (i.e. closer to rf®) and —B; is smaller.
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