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INTRODUCTION
During the second half of the 1970's, Létin Americén countries faced a

'}asé gfoﬁéh of their eﬁtéfgél der.J.éiﬁcé 1986;.£ﬁese éountries sta§téd
having pfoblng'iﬁ the servicing of their debt beéause of the increase
in iﬁternationél interest rates. Alsc, increases in the inflation raﬁes,

: ﬁécyo—devaluations aﬁd alsudden'reduction of in%estment levels have
been general phenomena in the fegion since 1982.

The main hy@éthesis-of thié paper is that Létin American countries

. are caucht in a dynamlcs driven by thelr hlgh level of external indebted-

- ness which also condltlons thelr inflation rates ‘and the amount of domestic
savingé that';ouldrbe used for pfoductive investment. This has in turn..
importat iméiicétions 4n short-term macroeconomic policies . and in long-
tefm developmeﬁt stratégy. |

The p#rpose of this paper 1srto explain thé external indebtedness
dynamlcs of Latin America within an analytical framewérk that explalns
how indabtedness infernces exchaﬁge rate policies,'which in turn 1nf1qence
the prlce levels and the assets market, spec1ally in capital investment.
Theoretical background of thlS paper may be found 1n Dornbuéch and Flscher
-'(1980), Dorg?ﬁsch(lS?S, 1976), and Kouri tiﬁ?ﬁ;"i98£y.
The paper_has been divided into three Parts. The'first will develop

B

.a model of three goods: two prbduced by the country and a third imported



. goo&fr The féla;ionship between the external terms of trade and the level
of the exterﬁal debt will be determined with this model. That relationship
. will, lead us to the getermigatién pf the exchange réte‘deﬁreciation
required forrthe debt‘leval. furtﬁermore, a few exercises of domparative
statistics will be-presented-and thé model will be used to'anélyze‘Latin
American_g;perienggs.;_The‘shp?tj:pn effects of the external-debt on

price levels and on GNP composition will be considered‘in the second

part.

v

The third section;will_énalyze the domestic interest rate, determinationmn
given the éxchapgg depreciation,raterand its effects on wealth and om
4 -
assets pbrtfolio. Special emphasis is place on the behavior of capital
formation. Fiqaliy, the last chaﬁter contains the conclusions.

The empirical ﬁart of the paper uses a sample of five Latin American

countries: Argentina, Brazil, Chile, Mexico, and Peru.

I.: The Model
a) Overﬁie%

We shall analyZe a Smalllopen economy that producés two goqu:
investment gbodé, not traded internaﬁionally, and a'differentiated consump-
Vtioﬁ_goods, that ié traded on the world mérket,_and Whose demand depends
-'én its relatiVE:p:icg with réspect'to a tﬁird good, which is dmported
into the country.

It is a small counfry with réspect to imports siﬁce its price given
inté;naci@nglly Neverthéless, it is a big country in relative to the

goods exported, because the country has a bearing on its price determination.




There afé two softs of assets: money and feal capital, and ome lialility,
‘i.e., the foreign debt. The assets demand-depehds on the rate of return
and on wealth. The residents of the country camn maintain a foreign debt
in the form of bonds dwﬁed by foreigners, these bonds prqmised to pay

)

one unit of the exported good (eP*a)l for an indefinite period of time.

International interest rate is giveun (r¥*).
The short-run equilibrium in this economy corresponds to a real uxchange

rate and a domestic price level that equilibrate the goods and assets

markets.

Equilibrium will depend on the indebtedness level which will, in turnm,
determine ?avings-and investments in the economy, and therefore, the
current account and'ghe foreign debt accumulaﬁiqn Eo the pointat which
. a long-run equilibirum is achieved,with a balénced current account.

b) bescription of the Model

The ﬁo&él is made up of eight eduations: aggregate demand (¥),
wealfh {W), and current account {cc), moneyrmérget (M/P), real interest
rate (r), saviﬁgsl(s),:investment tI), and capital (K). The complete

model appeéré‘in-Appéndiﬁ'I.

;) eP*a-= pajment flow of the foreign debt in domestic currency.
Vwﬁere: a Q'foreign debt.(bond;-héld by foreigners)
P* = international 'price levels.

e = nominal exchange rate.. - — .. _ .~



Wealth is equal ‘to the sums of the real balances, plus the real capitél
value, minus the present value of the_external debt, adjusted by the

terms of trade; The small Jletters represent real variables: w = W/P:

It
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M/P = real balances

- ¢ P%/P = terms of trade, where e, the pominal exchange rate, 1is fixed

Il

capital stock

L oRm o> B g,
13

relatrive price of capital

VThe equilibrium in the monéy market is achieved when the money demand
is equal fo the money supply, demand being a negative function of the
domestic interest ré;e (r) and a positive functions of disposable_incomez)ﬂ

Investment is a function of Iobinfs "q", whérg q is the relative price

.of capital. The "¢" 4is equal to the marginal productivity of capital

(£'K) over the replacement cost, that here is represented by the domestic

-

‘interest rate (r), so that q = £'K/r. )
- +

2 S I=1 (q)

In the goods market, aggregate demand, D, es a functiom of the terms
of trade (), interest rates, and real wealth. Likewise, export -demand
(X) is a functioﬁ=pf the. terms of trade.

, : B )
(3) | Y =D (A, ¥, w) +X(\);

When thé imports price increases (p*), it is assumed that domestic
demand iﬁcreéseé as ;-fésult of the substitution effect since the price‘
of the aomestic good is relatively lower. Likewise, an increase in wealth

,increaseé—ihe.agéregaté gxpenéiture, partiof wﬁich_will be in domestic

production, thus increasing its demand. 'On the other hand, an dincrease

in the interest rate reduces the value of " " and the demand for imvestments.

2)

Disposable income is equal to: y =Y - e P*a



When the goods market is in equilibrium, the current account is equal

to the surplus of savings over investments. Furthermore, the equilibrium

of the balance of payments requires the current account to be equal to

the increase in the present value of the foreign debt.

Aoy . Aa
L g a

€4) cc=5~-1-= = fa
. . a

Savings are assumed a decreasing function of wealth and a positive

function of the interest rates; that is, we are assuming a Metzler savings

function:
. =+
§ =85 (w,r);

"
[,
Sty

Under- the assﬁmptioﬁ that the economy-isrexternally indebted, a current
* account supplué shoﬁld be equal to the repayment of that debt, and aésuming
a fixed exchaﬁge rate and a coﬁstant intefesﬁ raﬁe, it céuld be written
NO S - Q) _
) ,,—'—'A———=a/r*
¢) Short-run equilibrium_determination

In or&er to desﬁribe the dynamics of the model, we are assuming
that ¥, r, e, g, k, are fi#ed. Given-the money déﬁand, function and
~assuming that income‘éﬁd interest rates are:constant, real balances ﬁill

also be constant. Therefore, changes infwealth will be only a function

of the terms of trade movements (A, and of the forelgn debt {a). Thus
,"q" will not be affected because capltal stock and r are given in the

short—run.



Given - these assumptions, an increase in the external debt will induce
a fall in the real net wealth, causing a declive in the aggregate demand,

and increasing (deteriorating) the terms of trade in order to restore

the equilibrium in the goods market, because the import prices must

rise to make domestic production more competitive.

... Figure 1 . ' ]

Y
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In this way, a higher external debt requires higher terms of trade;
therefore, the & = O curve, that shows the rélationship between the

terms of tréde_and-the real external debt, is upward sloping. Slong this

curve the current account is in balance, as it is shown in equation

(4): & = 0, implies that CC = O and that § = I.
The GG curve shows the goodsrmarket adjusthéht path. Since the current

account balance is represented by & = 0, outside the intersection of

the two curves, -the economy is becoming more or less indebted. This



3)

curve upward éloping .
For the stability of ﬁhe modei,-the slope of the current.accc uf balance
curve must be stéeper than the goods market curve; this implies that
"there is disequilibrium outside of a = 0. Tbus, to the 1left of 2 —70,
wealth is above its equilibrium value, énd thereforg investment ig higher
than savings gnd thére is current accbunt“deficit gnd“ggcumqlation“of'_
the external debt vélue. The deficit will - persist ap to a, the point
at'wh;ch iﬁterest payment on the debt is equal to the surplus of the
trade account and new debt make up for capital amortizatioms.
On the contrary, to the right of & = 0, there is a current account
surplus, thus, tﬁese is a declive on the 1eve1 of the external debt.
At any point in time there 1s a debt level that determines expeﬁditures,
.terms of tradg equilibrium l(aé) and current éccdunt balance. Fof'instance,
at the p oint AO, wit? debt a  on figure 1, there is a current-account deficit

4)

that has to be financed by an accumulations of'foreign debt 7.

d) Comparative static analysis

d.l) Export demand increase

3 See mathematical derivation in Appendix I.

4) The formal condition of the models stability is:

sy 55 -+ p] -, whers y = G §

1. e., the elasticity of foreign debt relative to the terms of

trade.




Figure 2

-  An increase in thé wo?ld demand for the domestic “product results
in export grbwtﬂ; énd this iﬁ turn, makes curve GG shift downwards and
to the right. At ihe initial equiliﬂrium péiﬁt (E) théra 18 now éxcess
demand for the domestic prodﬁcts (surplus) sé an iﬁprovement in the terms
of trade (a real appreciation) or a decline-in'the external debt level =~
is required to reéto:e the market gquilibrium. Ihérefore, in figure
2, it ;ould‘be éeen&that the néwrlongarun equilibrium, "E", 1is at.a
point with a'lowe; ekternal debt level and an improvemeﬁt in the terms
of trade.
The 'adjustﬁent paﬁh to the new equilibrium has two steps: an instan-—
- taneous improvement iﬁrthe terms of trade 'éoint E', ﬁﬁere there is still

a surplus in the current account that leads to the payment of part of

the foreign debt. This in turn, induces a new revaluation of the terms




of trade until the current account reaches its equilibrium again at
point EP where real wealth has increased because of the reduction in
the value and the .amount of the foreign debt.

d.2) An import prices increase

Figure 3 o o )

a, . a; a

An increase in the value of imports means a smaller. planned saving.

It implies a shift to the right éf the curve 4 = 0. A higher foreign
debt is needed to keep the balance betﬁeen gaving and inveétment.
At the new eﬁuilibrium E', there is an dincrease in the féreign debt
and a deteriﬁrafion of the terms of trade. The mnew equilibrium is reached
througﬁ a pufrent:account deficit in the previoqs point E, 1eéding to
. an increaée.in f6rgign savings. The aggregate déménd is reduced witﬁ

_the fall in wealth, and domestic competitiveness has to be reached through




a reduction of the relative price of the domestic product in erder to

keep the equilibrium in the goods matket.

e) Exchange rate determination in the adjustment process.
Therexchange rate is'detérmined jointly with ﬁhe general equilibrium
in.thergqodsrand'assegs mgrkgts._
Eroﬁ the de%inition Qf terms-of tr;de i = eP*}P, the éxchange rate
maf be written as: e=\ P/P%, multiélying and dividing by M, we find:

[}

%) T e= [EZ;.E_, M/P*]

The equilibrium'terms of trade are determined from aggfegate demand
equation (3); They ére shwon in the GG curve, and‘given income they
are a fupction of the foreign debt value.

We are assuming that the réal balance equilibrium is a function of
tﬁe value ofrthe external debt whenrincome and intérest rates remain
constant. Therefore, the éq;ilibrium exchaﬁgé faﬁe could be defined

5)

as an increasing function of the debt level.

(M/P%); J‘a > 0

- X)) _
e = — (1‘~I/.1€’*) = J (a)

- M/P(a)

i

If the above equatidn is expanded around the long-run eQuilibrium value,

the linear approximation can bewritten as follows:

5) - 7
de _ M
da m P*¥ »0

6)

Using Taylor's expansion series.
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é =ea + y(a - a); where y = J(a)(M/P*) >0

The short-run equilibrium value of the exchange rate is equal to the
long-run equlllbrlum of the exchange rate value (e), adjusted by the

-

'dlfference of the actual value of the forelgn debt of its steady state

equ111br1um value (a) This 1mplles that.-

e ~-e= ¥ - a)

In other wo;ds, the exchange rate should be devalued at a speed similar
to & = Y(arﬁia) over the steady state vaiue of the exchange rate
-to keep the-cﬁrreﬁt account in short~run equilibrium, in case that the
“valﬁe-of fhe débt eXceéds its long-run eqﬁilibrium value (E)._fThis
means thaf é highéf external debt level requires greater service; thus,
a greater devaluation rate isrneeaed in the adjustment process.

| £) Laéih Amefiégﬁ éxperiencg

Since. 1982, Latin 'American couniries haﬁé suffered a seVére economic

crisis origiﬂated and-sustained byt its foreign debt, aﬁong many other ’
factors. |
- One wa& of validating the foregéing_model is by using it to try to
explain tﬁié iﬁ debtness as ;éll as the origin:and evolution of the
crisis ﬁffedting the‘countries of the region. e e
A sample of five countries of the area will berused for this analysis:

Argentina; Brazil, Chile, Mexico, and Peru. From 1976 through 1981,
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they showed a fast growth_inrtheit.respective external debts, accompanied

- by a real appreciation of their exchange rates, as can be seen in Tables

1-

1 and 2.
Table 1
‘Disbursedl‘ﬁbctemal Debt
o .(ﬁillioﬁ.s"df-ills doT1ars)
Countries 1975 1976 1977 1978 1979 1980 1981
Argentina 6026 111 8210 1220 19668 27065 32276
Brasil = 23344 % 28776 35119 46466- 51482 64631 74051
Chile 4854 ° 4720 5201 6664 848, 11084 15542
México . 16900 21800 27105 33600 40800 | 52652 75496
Pert 4066 5456 6200 7135 7116 . 8839 8844

—— i JP — - PR -

Source: Interamericah Development.Bank,‘Latin American external debt
-and economic development, January, 1984,

Table 2

¥

s Indek of Real and Ef fé_ctiveﬁ “Exchange Rate
' .. {1980 _= 100) '

N

. Coumtries - 1975 - 1976 1977 1978 1979 1980 1981 .

 Mrgentina  269.9 195.1  225.6  181.5  129.7 100 129.7

" Brasit  71.2 | 7.2 7.2 mm“m?éfﬁ,.___82-4- " 100 863
Gite 111.5 1006 _94-7 5.2 '115-0 10 8.8
México 914 102.6  125.3 118.9 2.2 100 8.1
Perfi 1:'.j.r 65.8 172.3 855 115.6 1107 100 86-4

Source: fnterfAmerican Development Bank, Latin American economic-and
social progress. External debt crisis and adjustment, Report

1985.
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The first-impression‘derived from these tables is that instead of
l?iﬂaliﬂating tﬁe mbdel used, they are rejecting it since a negative rélationu
ship may Bé.seén betwéen'the reai.exchangé-réte and the external &ebt

in the fivercouptriés in the sample for the ﬁerioﬁ studied.
What happens with this behaviour, that‘qoulq bg conéidergd anomalous? .
If we observe Téﬁle’S, sﬁowing exports at’éonstant pricés f?om the
-mentioned countries, we can see their extra-ordinary growth from 1976

through 1978,'and-only Peru shows‘a reduction from 1979 to 1981.

Table 3

f Tétal Exports at 1970 Constant Prices

. (=rowth rates)

) Countries 1976-1978 - - 1979-1981
| A-rgentiha . . - , . 53.88_ 2.16
}'3rasil o 7- SR _ 2064 | L 572.867 ’
Chite . T o 5.05
México - '- o 7 , 56;56  o - 46.78
Perd LAz ~16.82

?Scurcéf ECLA?“StaEiStiggl Yearbook foffLéfin"Aﬁériéa,;l§83éi984‘Eds.

—— - -

.If this extraordinary increase in exports were considered permanent

7 could assume that their GG curve showing

by these countries,

“they

'7)tThis éuppbéition is quite feésible, since in the case of Brazil,

Peru, Chile and Mexico, these were non-traditional exports.
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‘the relationship between terms of trade and externmal debt had shifted

to the right (downwards), as shown in Figure No. 4.

Figure 4

20

=
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In‘this figuré jt is clearly shown, that in the event of a permanent
increase in exports, it was feasible to decide on a growth strategy

using more external savings, that implies a current account deficit,

and a reduction on plamned savings. This means a shift of the a = 0

curve to the right'ﬁdownwards) and an icrease 1in the external debt,

with an appreciation of the exchange rate.

In thisrcontext, the fall of the terms of trade in 1981, and the

increasa of the 1nterest rates on 1nternat10nal leans would 1mply a shift

towards the left (upwards) of the GG curve, while the a = 0 curve remains

~as it is, or if it were to Shlft, it Would move to the right, as shown

on figure No. 5.
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Figure 5
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The economy will move from point Al to A2’ requiring a devaluation of
the exchange rate to make domestic goods more competitive and to increaee
the fore1gn 1ndebtedness to cover the debt service, while the necessary '

adJustment ‘are made in the economy, to go back to an equlllbrlum 901nt

AB, where the 1ncrease in the service will have to be covared w1th new exports.

Alternatlves

Note that if net exports increased both in value and in v01ume, the'
GG curve on figure 5 will again Shlft downwards, making amortization of

the external debt feasible. Therefore, a lower Sefvicing oould berpaid,.'

reducing in turn the domestic savings spent to this effect..
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On the other hand, an increaéé in directrforeign investment, will be
shown as é shift to the left of-the a==0 curve; in othef words, it will
- be like an‘increase,in the desireﬁ savings that would allow a reduction
in forelgn debt-and more favorable terms of "trade.

Mentlon should be make of the fact thaf capltal flight would have exactly
the opp051te results, i. e., it would shift curve 4 .= 0 to_the,right,

with more forelgn debt and higher deterioration of the exchange terms

ensuing.

II. Short-run Analysis

'In order EQ facilitate the shor;~run analysis we will use logarithms
'iﬁ the functions, énd the aSSUmptioﬁ of stétic expectafions, used so far,
%ill be chgnged for one of rational 9xpectétioﬁs., Domésficrinterest ratés
may thus differ from internationalrinterest iates because of the expectated
devalu;tion rate. It will be assumed that economic égeﬁfs expect a devalua-—

tion whanever‘the current debt level is well above its trend value.
r = r& + & and in that case, & = y (a - a).

Starting with an équilibrium situation where supply is equal to aggregate

' demand y = D, ve can rewrite equatiom (3) ds follows.

- (8) InD =y + S'(e -p) + Bw - or,
Where p is a shlftlng parameter. From the money demand function, the

domestlc price level may be shown as follows.

(9) S - p=m+er*~¢y-+é,"
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In the long'run, as a steady state cenditipu, é = 0; therefore the

long-run price level is:

o ' ' &
(10) . p=nmn-+80r - by
If we substitute & for its value in equation (9) and then subtract

(10), we obtain:

(11) - : p-Pp = *r(a - a)
The diference between the current and the steady state price level

L

is obtained through the difference between current and steady state extermal

debt.

In other words, if the current debt level exceeds that of constant

; equilibrium, the current price level is higher than the steady state price

. level.

Assuming that inflation is a positive function of the gap between demand
-and production:’

az = Ta®/y) = N+ 8 - p) + By - or]

and taking into account that in steady state p=20;e= e and r = r¥,
“and making the corresponding substitutions, we find that:

(13) (t) =P + Y(a -3 exp ( -l )—/

The doﬁestlc production price will converge at 1ts steady state level
at a rate determined by ‘the product of the parameter of latetest rate
sen51t1v1ty of aggregate demand (q) by the adquteent Paramngthﬂ_;?g

:‘gap between supply and aggregate demand (r). .

In figure No. 6, cutve p = 0 shows the combinations between price level

and foreign debt that equilibrates the goods:matket.

8) See_deriyatiqn in Appendix'l, second part.
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Figure 6
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. Points to the ieftand_abovethis curve Eeiﬁng to an excess supply
of‘goa&s and,'the;eforé,.to declining priée;.' On the contréry, poiuﬁs
that are below and to thgnrigﬁt of the curve feflect an excess demand.
,This-cufve‘is upﬁard: slopiﬁg'because énxincrease in the'debﬁ'meéns
-a deteriéraﬁioﬁ of thé térms of tradé becauée of the rélationship‘explained
in chapter i "Therefore, thls implles an excess-demand for domestic productlon,

and to reestablish the equ111br1um an increase in tha price level is needed;

On the other hand, the.assets mgrket is always in equilibrium. Thls

implies a relationship between prices ﬁnd debt as shown in curve MM and -
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in equetion (9). For any debt level, given the expected devaluation,
the interest rates will adjust to equilibrate the assets market.

"The equilibrium in the goods market is obtained at a slower pace.

In a point such as Ab in figure ‘6, there is an excess demand, since at that

point prices and interest rates are very low. The excess demand will
produce a rise in prlces that w1ll reduce the competltlveness of domestlc

goods, thus, reducing exports, and generatlng a current account def1c1t

and an increase ‘in foreign debt. This last COnsequenee leads to an increase

in the real interest rate in respomnse to the devaluatory expectations

created thereby.

The iucrease in prices and interest rates will reduce excess demand,

-mov1ng the economy toward the steady state equlllbrlum, point E, where

" prices remain constant;

S

then, the economy had arrlved at a point where, there'

is external debt equilibrium and a balanced current account.

a) Internatlonal 1nterest rates 1ncrease

‘An increase in the 1nternat10nal interest rates (r¥) in thls context

Kimplies a shift to the right of the MM curve since at the same price level

there w1ll be a current account deficit that will have to be financed
by an 1ncrease in the forelgn debt. The equ111br1um will be dlsplaced
from E to E' on flgure No. 7, but E' is a short -run equlllbrlum polnt

because the 1ncrease in the debt will create devaluatory expectetlons

) that w111-push up the 1nterest rate, that in turn w1ll reduce real balances."*
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Figure 7
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Furthermore, an increase in the price level will be needed to reduce

domestic demand‘and create a surplus for export. This means that a devalua—

tion w111 be requlred to compensate for this price increase. So, curve

__p 0 w1ll shifc to the left, where E" is the long—run equlllbrlum, with

hlgher prlce and debt 1evels. Note that when the increase in r* is temporary,

the results ‘in the economy are permanent since the debt incurred to pay
higher interests will requlre an increase in serv1c1ng to cover this new '

e

' debt, and the economy will have to generate new exports to meet thls

‘ commitment.
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b) Empirical evidence.

The iﬁcrease in international interest rates, begun in 1980, is
reflected with all the previous characteristics in our five countries.
This means that the iﬁcrease produced é réduction of real balances and
an increase <in the price level, as shown in Tébles 4 énd_S; it also

-"1ed to an increase in the foreign debt, as can-be seer in Table-1. .- .

Table 4
" Real Balances (M1/CPT)
CP1/1980=100

(in millions of national currency)

Coumtries 1980 - 1981 1982 1983 1984, 1985
Argentinal/ 2.7 - 2.3 3.0 34 10.026 " 0.023
Brasilz/ ~ 1288.0  1142.2  973.3 7853 789.9 975.6
Chile 3/ ~ 78900.0  61904.8 ~ 61626.1 = 61313.4 578974 -
México 3/ = 477200.0 496481.6  515002.5 357557.3  345508.1 334438.0
Perti 4/ - T13.0  595.8  488.2  A53.7 4661 676.7
l/ Australes'f._

~g{ Cruzados _

2/ Pesos

&/ Scles

~ Source: International Monetary Fund, International Financial Statisties, -
September, 1986. _




Table 5
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Inflation

'(pe;centaqe Change of CPI)

' Countyies ' .-+ 1980~ - 1981 .70 1982 1983 . "1984:
Argentina - 100.0 1040 165.2 3.2 7 6267 672.2
Brasil 81.8 106.0 97.6 1420 196.8 226.9
Chile 35.1 19.7 9.9 27.3 19.8 30.7
México 26.14, 27.9 - 59.0 101.8 - 65.5 57.8-
fe;ﬁ AR - 59.2 75.4 644 111.2 110.2 163.4

Source:

September,‘1986e

~ As shown in figure No.

Vénd the .

between E'. and E"

»

Inter@ﬁtibnai Monetary Fund, International Financial Statistics,

7, the MM curve should have shifted to the righe

= 0 curve to the left, situeting'thesé»economies at a point’

i..e., between the long- and short—fun equilibrium.

Note that any negatlve external shock that these economies may ‘receive

'Wlll shlft both. curves even further from the 10ng~run equlllbrium.

7 On the other hand, an increase 1in net exports would shlft the MM curve

to the left, as shown‘in flgure No.

8.

in the current aecountr at point E".

, because these is now a surplus

'Theelong—fun equilibrium would shift

1985 -
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. to a point like E"' with a lower indebtness. This lower foreign debt

would create revaluatory expectations of the exehange rate and

would increase the real balances, when the price levels and interest

‘rate deecrease..

Figﬁre 8

o

i S A

p—

. This implies a grow1ng interest rate, and since the relatlve prlce of

TIIT. Effects on Investment and Capltal Stock
When the amount of forelgn debt exceeds its steady state equlllbrlum
value, there must be a devaluatlon at a pace that maintains the short—

run exchange rate above its 10ng~run equ111br1um value, as seen before.

(=)

. capital goods "q" is an inverse functlon of the 1nterest rate q = q(r),

this means loWer "q" values. On the other hand the demand for. capltal

' goods is an inverse function of the interest rate and'e p031t1ve functlon

r




. 1nvestments

-

- . ' . : .
of wealth ); From this we can deduce that an increase in the foreign

debt, by causing an increasa in the domestic interest rate, would produce

"a reduction in the capital goods price.

QThe fall of the capitalrgeods prices means a lower value of the current

cupltal stock and consequently a drop in real wealth in addition to the

one it has to bear because of the increase in the external debt. When

drop because of the fall in "q" and savinge increase because

of the fall in wealth the current ‘account surplus w111 1ncrease SO as

to repay the debt.

This process can be observed in figure No.9 .

‘ Figure g

Shmf)i

T e e e g

e
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i

~—
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o
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. On the left 31de of thls flgure appears the 1nvestment equlllbrlum'

'rate, as a function of the 1nterest rate, correspondlng to a capltal stock

K and a glven 1eve1 of fore1gn debt. An 1ncrease in the 1nterest rate w1ll

reduce the relatlve prlce of capltal therefore the investment curve |

_is_downward sloPing.' For instance, for a ro interest rate, the equilibrium

1

investment is 10.

9)7This means that: q (r) k =.k§ (r, w}-
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Savings are a positive function of the rgal interest rate; an increasé
Cint it reducés wealth through a decline in'thé value éf the capital stock
rand real balances,.thus'savings increase. The savings curve is drawn

for a given level of foreign debt and physicél capital; for instance,

at an interest rate level T the equilibrium savings will be § .

" " 'a) Dynamics
An increase in the international interest rates shift up (to the

left) the savings curve since at the new rate levels an increase in domestic
savings. is required in order to service the foreign debt. Likewise, the
domestic equilibrium interest rate will increasé, inducing a fall in invest-

_ ments and a movement along the KK curve because the rate of capital ac-

' cumulation declines bqfhrphysically and in value.
" The‘Short¥fun'savingsrincrease énd the fall inriﬁvestmentAshould'induce
a':current accqunt_sﬁrﬁlus in order to reduce the debt %alqe from a to,?l’
With- which the new equiiibrium level of.the currént account should be
at a lower deb£'value_(al).3
' 'If at the sémé time that the foreign iﬁterest faté increaseé the external

debt is mnot amortized in real terms, the KK curve will be force to shift

to the right; thus the new long-run equilibrium would be at lower levals

-of investmeﬁt énd physiéal capital, as can be seen in ingufe No. 1010).

B ) ) . . 2
) Note that we are assuming a permanent increase in the international

" dnterest rates.




25

Figure 10
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'b) Empirical evidence

-Therincrease in international interest rates at the beginning
| of the eléhtles pushed up the forelgn debt serv1ce as shown in Table
No. 6. VIn turn, ‘this forced an 1ncre§§E_;E_E§e proportion of the domestlc
saﬁlngs needed to cover the debt serv1ce and consequently a decllne
in the proportlon goint to investment purp oses. Thus, there Was 2

a deep fall in the reglonal investment /GDP ratio. It declined below

the 1evels reached by 1980., as can be seen in Table No. 7.
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Table 6
Foreign Debt Service Payments

(millions of US dollers)

Countries’ <+ 1980 1981 1982 1983 198, 1985
'.Argeﬁﬁiﬁa- . 3,525 7,329 6,700 6,763 - 6,187 - -
Brasil 14,163 17,820 20,794 12,736 13,268 12,070
Chile 2,385 3,09 3,379 3,340 2,557  2,3%
México 9,100 43,200 15,000 12,500 16,700 16,500
Perh 2,547 2,76 2,269 1,771 2,056 524,

Scurce: International Monetary'Fund, Data Fund.

Table 7
“Total Investment to GDP Ratio

(in.percentage)

‘Countries 1980 1981 1982 . 1983 . 1984 1985
hrgentina  22.9  18.8  16.7 4.9 1.9 1.8
' Brasil -727.4-' Y WA '21.65 19.8 19.9
Gchile  23.9  23.9 9.6 9.2 15.0 3.2
México 28.0  30.0 . 215 17.00  17.4 18.6

Pert: 17,00 211 19.9 4.7 140~ 13.0

Source: Iﬁter American Development Bank, Economic and Social Progress,
;1985, Chase Econometrlcs, Thlrd Quarter, 1986. Instituto Nacional
'de Estadlstlca, Geografla e Informitica (Natlonal Institute of

- Statlstlcs, Geography and Informatlcs) (INEGI), National Accounts -
System, 1986. . : . .
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~As it was previously analyzed, the fall in investments represents

a smaller: future capital stock, and given that the'foreign debt is
not actuall&'being amortized, the new steady state equilibrium wili be
found at‘iower levels of invesﬁment and physical capital, as shown in
figure No. 10.

;n thié context,an_iqcrease in net exports, by creating expectations
of ekcﬁénge rate apprééiétiéﬁ.woulé'féd;ce.fhe dom;stib iﬁtéfest rate,
causing an increase in the "g" value,'induciﬁg an increase in investment

and real wealth.

Conclusions

The purpose of this paper was.to develop an'analyfical framework
to study the iﬁtermrelationships-between foreign debt, the terms of trade,
and prices in order to show‘that foreign debt.;evels condition the terms
Vof_tradé in therecbnomy and through them, the exchaﬁge rate policy, interest
rates and prices.

From tﬁese inter-relations, we tried to stress that an excessive external
 indebtednés§ may depreés investments and thefeby the éapital stock because
of the forced inmcrements in domestic interest rates,

The instrument used to develop:these felationsﬁips_was a model of
three goods and two assets, using in the first paft stationary expectations’
in the economic agents and rational expectations in the-Second.

To validéte the modei applied, we took a sample of five'Latin-
-American countries ﬁith serious foreign debt prpbleﬁs and with experiences
that COuid_be expiainéd within this fraﬁework. ,We‘founqrthat the considerable

increase in the foreign debt of the five countries during the_seéond
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3haif of the Seventies can be explained within a policy of non—t:#iitional
exports)rincreese takenras permanent'for these countties. ‘Th;;
it was rational to undertake é growth oriented strategy financed
by extérnal indebtedness accompanied by a real exchange rate appreciation,
since these economies-considered that they had an exporting capacity ..
sufficient enough to cover the érowing extemnal debt. |
© .. The fall“iﬁ'the terms"of-trade and the increase in "international ;5-',3
interest rates since 1980, radicelly modified the external situation
of, these economies fuily involving them,ie the dynamics of indebtedness,
- the main sugject of this paper. At fhis’stage we can see how the"
foreign debt conditions the ‘exchange eate fhrough an increase in
rdebt service, and how the exchange rate.changes it influence price'
levels and interest rates with the consequent effect on investment
and capital stock ip these countries.

Finally,uwe,anelysed the effect of an increase in net exports
and of foreign direct investmen;s within this framewo;k and we found
‘that both ﬁould reduce the effects of indebtedness while reducing

the pressure on the exchange rates and on domestic savings.
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Appendix I-

I. Complete long-Tun model (Stationary expectations)

2} r=1%+e

- 3) w=m+qK-"a/rt; here .
4) T =D(x, T, w) + X ()), Da>0; Xx>0; Dw>0, Dr<0
5) V‘S = S(w,r); Sw<0, Sr>0

6) I =1I(q); Ia> 0"
7) CC‘=S—.I=l-é'—y;é_x:éE
I=25, :

With a fixed exchange rate and a constant interest rate

S (w) -1 (q)
A.

a
8) - =
Slope of the GG durve:

: .da =- 1% : . :
oA . e >0

i

Assuming that DA +.XA>;%¥ Du

IT. Shor£~run model }fational expectations}

ASspming'that _thé _expected devaluation rate:
é-%?T (aég)_ using logarithms and assumiﬁg that the supply
is equél to thg aggregate Hemand and asSuﬁ;;éTgﬁég %* remaiﬁs

constant, the following reformulation of equation (4) is

possible:




™
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(4‘) 1n D=1y + 6(e-P) + Bw — or
from* (1), prlce level is solved for .

P=m+ Or* - ¢y + e, substituting &

(9)_ p=mtart - gy + y(a - 2)

In steady state & = 0; therefore, the long-run level.
..igt L. - C

(10) p=m + Or% — ¢y
subétracting (10) - {9)

(11) p~-p=7v(a - ‘5)

" Inflation is a positive function of the gap between

" demand and pjroduction.

(12) p = Mn (D/y) = Nly + §(e-p) + pw ~ or]

Tn steady state p=0; e=¢€ y r =%, substituting we

find the,longurunrexchange rate

(13 e % (or* — Bw —pn)"
Note that 6(8 ~ P) — or¥ = - ( Bw + 1)
and that T~ TF = e-&=7v(a-3a)

Therefore, substituting these values in (12) we obtain

(12') = - Toy(a - 7)

solving this equation; we find: : e
P (t) =P + (Po - P) exp (-lloy)

that is, '

(1) P (£) = P+ y(a, ~3) exp (-llo,)




CC.

e

pP* =

%

Current account

o=

' Appendix 1T

Definition of the variables in the Model

foreign debt

Domestie agéregéte demand
Nominal exchange rate
Deprgciation,réte-of the éxchange—rate
Gross invesfment

Capital stock-
= real balances

Relative price of capital
Inflation

Doﬁésticrprice levels
Foreignfprice levels

Reél domestic interest‘raté

Real internationmal interest rate
Grosé domestic savings

Reai wealth
Eprfté
Gross domestic product

Disposable income

.32
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Definition of Parameters

Income elasticity of real balances
Elasticity of real bélandes_ﬁith-changeé in the domestic
interest rate

- Terms of trade

Sensitivity of aggregate demand to interest rats
Adjustment of inflation to imbalances between supply and
aggregate demand

-Seﬁsitivity of aggregate demand to changes in wealth

Sensitivity of aggregate demand to variations in the Teal

_eschange rate




