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Abstract

This paper develops and tests a model that psedioegative link between the degree of
openness of an economy and its equilibrium inffatate. The effect arises in an economy going
through a debt crisis, and in which inflation tamnstitutes an important source of the
government’s revenue. The predictions of the amabe compared to those in Romer (1993),
which uses a Barro-Gordon type model to arguedpahness puts a check on a government’s
incentive to engage in unanticipated inflation, &aese of induced exchange rate depreciation.
Romer’s tests are reevaluated, and it is shownthieatlegree of openness is only a significant
determinant of inflation among highly indebted cwi@s, during the debt crisis period. The
empirical results indicate that the model of opessnand inflation presented here explains the
data better than Romer.

* | thank Kenneth Rogoff, Peter Kenen, Laurence ,Bafbnso Bevilaqua, participants in the Departmeft
Economics seminar at PUC-Rio and in the Modelinfiglion session at the Econometric Society 7th \Worl
Congress for very useful comments and suggestidihgemaining errors are my own. | am grateful t&\fx,

Brazil, for financial assistance.



1. Introduction
A new view on how the degree of openness may dffiecequilibrium inflation rate is presented
in this paper, and an empirical study is perfornwetist its validity. The argument for a negative
link between inflation and openness relates tolitkeature that recognizes the dual resource
transfer necessary for a country’s repayment @irgel public external debtOn the one hand,
trade surpluses have to be generated to make bieamyment, which is characterized as the
external transfer. On the other hand, due to tloe theat in many developing countries the
foreign debt is to a large extent a public liaijlitesources have to be drawn from the private to
the public sector for debt repayment, charactegizive internal transfer. The point this paper
illustrates is that in less open economies thereatetransfer is harder to be implemented,
making it necessary to have a more devalued exeheatg. The devaluation of the exchange
rate, in turn, tightens the internal constraint:rencesources have to be transferred from the
private to the public sector. When inflation taxthe major mechanism for this transfer, a higher
inflation rate will result.

A different explanation for a negative link betwdaflation and openness is offered by
the literature on the effect of lack of precommifiné monetary policy on the equilibrium
inflation rate in economies where monetary poliag affect real output. The main theme of that
literature is that the government has an incentivenflate unexpectedly in order to increase
output? Rogoff (1985) shows that, in an open economy, wutpcreases generated by
unanticipated monetary expansion causes real egehate depreciation, and the depreciation
lowers the benefits of the expansion. This leadsh&o prediction that more open economies
would tend to have lower inflation rates in theeaxe of precommitment in monetary policy.

Romer (1993) tests empirically this prediction.

1see Cohen (1987), Rodrik (1990), and Bevilaqua3L%mong others.

2 Kydland and Prescott (1977) and Barro and Gord®83) are classic references in this literature.



The empirical findings of this paper are confranteth those in Romer (1993), which
shows a regression of the degree of opennesslationffor a large sample of countries yielding
a negative and significant link between the twoialdes. This paper shows that when the
openness and inflation relation is allowed to diflanong groups of countries separated
accordingly to indebtedness level, it disappealigroups of countries, except for the group of
highly indebted countries. Moreover, when the tin@ne studied is split between the pre-debt
crisis and debt crisis periods, the relation isabbyt stronger during the latter. Terra (1998)
presents further empirical evidence on indebteddassg the openness and inflation negative
relation.

The paper is organized as follows. Section 2 studhe link between inflation and
openness, contrasting the new proposed view wighotie in the precommitment literature.

Section 3 presents the empirical findings, andsee concludes.

2. Openness and Inflation
This section will first outline the argument fomagative link between inflation and openness
derived from “precommitment models”, followed bybeef description of the main results of
the empirical results from Romer (1993), whichgesnpirically the validity of the prediction.

An alternative model will then be constructed whialso predicts a negative link
between inflation and openness. The effect aris@s ieconomy going through a debt crisis, and
where inflation tax constitutes an important souofghe government’s revenue. As it will
become clear, the two approaches offer compleiéigrent reasons for a negative link between
inflation and openness, therefore yielding différgrolicy implications. In section 3, an
empirical study will show that the alternative mbpeesented here is the one that better explains

the behavior of the data.



2.1 Precommitment in Monetary Policy and I nflation
The main assumption in “precommitment models” & the economy has nominal stickiness in
prices or wages, so that unanticipated monetargkshisave both nominal and real effects in the

economy. In that case, departures of outgut ffom its natural rate ¥ ) can be represented as

a linear function of the difference between acinfiétion rate (7) and the expected onay),

y=y* +5(7T— n’e), (1)
whered >0.
It is assumed that the policy maker’s objectivection depends positively on changes of
output above its natural rate, and negatively eninifiation rate. The objective function may be

written as:

w=-17 10y,
2 )

for simplicity, for ¢ > 0.

The policy maker chooses the rate of money grasathas to maximize his objective
function, taking as given the rate of inflation egfed by the private agents. But when private
agents form their inflation rate expectation, tkeye into account the problem the policy maker
will be facing, and form their expectations accogly. The resulting equilibrium will be a
(properly expected) positive inflation rate, with real effects.

Rogoff (1985) includes one more piece in this feamrk: the effect of trade with the
rest of the world is considered. With the samedaaimework as before, the policy maker will
be tempted to set the rate of money growth abogeotie consistent with zero inflation in an
attempt to increase output above its natural rateo effects come into play in an open
economy. First, the increase in domestic outpuattired to output abroad will reduce its relative
price, provided they are not perfect substitutelsis Twill lower the benefit of the output

expansion, and the larger the fraction of goodsorteal, the lower will be the benefit of the

monetary expansion. This effect will makebe smaller in more open economies. Second, as



the increase in the domestic output is driven by thange in domestic prices, and real
depreciation means that foreign prices increasesmapidly than domestic prices, then a given
domestic output increase will be associated wiltigher inflation the more open the economy
is. That is, the output/inflation trade off changeth the degree of openness of the economy:
increased openness redueess equation (1). These two effects combined wilVér the benefit

of an unanticipated monetary expansion.

A result that can be drawn from this theory ig thaan economy with nominal stickiness
and no precommitment to monetary policy, the elguiim inflation rate will be lower the more
open the economy is. Romer (1993) tests this piediin the data, regressing inflation rates on
the degree of openness for as large a sample oftrees) as possible. He uses the average
inflation rate and the degree of opendefss a sample of 114 countries since 1973. Romer
observes that, because “the Bretton Woods systemtetl countries’ ability to pursue
independent monetary policies, the post-1973 regippears to provide a better setting to test
the theory”. His basic regression yields a prongsiesult: the coefficient of the degree of
openness is negative (-1.006) and significant, witkstatistic of -3.8. For robustness check, he
includes in the regression real income per cagitanmies for alternative sources of data,
regional dummies, and divides the countries in safnples. The link between inflation and
openness is always negative, but the null hypothélsat they are equal to zero cannot be
rejected in most sub-samples.

However, as section 3 will show, the negative laktween inflation and openness found
in Romer (1993) over a large sample of countrigsabroad time frame is actually caused by a

sub-sample of the countries over a limited timeqekerMore specifically, it is caused by the

3 The inflation rate is measured in logs, and thasuee for the degree of openness used is thebetiiceen imports and GDP.
4 The sub-samples are: countries with average iofiatigher than 30% excluded, countries withoutepehdent monetary
policy excluded, a sample only with countries wgihod quality data, and regional sub-samples - OFE&3Da region), Africa,

South America, Central America and Asia.



severely indebted countries over the debt crisisope Before this empirical finding is
presented, an alternative explanation for a negdiink between openness and inflation will be

developed.

2.2 Debt Crisisand Inflation

This section presents a model open economy in waictegative link between inflation and

openness appears when it is going through a déds.cin the model, changes in nominal

variables have no real effects, hence monetarycyaloes not affect the real exchange rate.
Inflation arises because the government has tatrésononey creation to service its foreign

debt.

The effect arises in a highly indebted small ope&onemy in which seignorage
constitutes an important part of the governmermitaltrevenue. The less open the economy, the
greater is the effort to produce the necessarnetsdplus that equilibrates the balance of
payments, which means that less open economies@eéli a more devalued exchange rate. The
exchange rate, on the other hand, affects the gment’'s budget deficit, as it affects the local
currency value of the debt service. Consequertthyjli also affect the amount of inflation tax
the government needs to collect and less open yhigllebted economies will have higher
inflation rates. The negative relation between opgss and inflation is derived from a model
economy where changes in nominal variables haveealoeffects, hence monetary policy does
not affect the real exchange rate.

First, the equilibrium inflation rate will be deed as a function of the ratio between the
real exchange rate and real money balances. Tiematio between real exchange rate and real
money balances will be shown to depend negativelthe degree of openness of the economy

in an indebted country going through a debt crisis.
There are N goods in this economy divided into 8&otors: goods(,,---, X, are in the

tradable goods’ sector, and goods.,,,---, X, are in the non-tradable goods’ sector. The



country is small in the international goods marleeid the domestic price of each tradable good

is p, =E, p,,, for 0<t<T, whereX: is the nominal exchange rate at periodand p;,, is the

(exogenous) international price of the tradabledgotaken as being equal to 1 for every good.
Every firm in the economy faces perfect competitiand, for simplicity, every firm has

the same production function. Let= p,/p, be the real exchange ratevhere p, and p, are

the prices of the tradable and non-tradable gaedpectively. Assuming full employment of the

fixed factor endowments, the producer of each gowabses optimally its production point,

resulting in the following supply functions for epresentative tradable and non-tradable good,

respectively$
th = th (e) (3)
X5 =X3(e)

S A XN dx:(e)
where X and, .. represent the supply of a tradable and a nonittedgod; r >0 and
e
X8 _
de

Consumers maximize utility, subject to their budgenstraint. It is also assumed that
their demand for goods depends positively on theusrhof money they hold. Two possible
ways to derive this assumption are either by a-gastivance constraifitor by placing money
in the utility function. The demand for each tygeggood may be represented by:

X! =X (me)

4
X2 = x4(me) @

SThe definition of the real exchange rate summarizesntives that guides resource allocation betwbkertwo sectors of the
economy.
6Time subscripts are omitted wherever it is not aeinfg to do so.

7 Appendix A derives the consumer problem usingshéa-advance constraint.



where X and X¢ represent the demand for a tradable and a noakiadjood, respectively,

real cash balances in terms of non-tradable goisds= M/ p,, M being the nominal money

aX(me) <0 andax,?(m,e)
de oe

stock, >0.

In equilibrium, the demand a non-tradable goodtbasqual domestic supply. The real
money balances and the real exchange rate havetahsatisfy the following condition in

equilibrium:

Xy =Xq(me). (5)
Furthermore, the country’s resource constraintatiks that the variation in foreign debt,
to which only the government has access, must éqaaum of interest payments on previously

contracted foreign debt and the trade balance:

F,—F,_ =rF, +T|X - x¢], (6)
wherer is the international interest rate, taken as bexagpenous and constant over time, and
Fris the amount of external debt owed by the goverrtrat periodr.

It is assumed that there is an upper limit of ifprecredit available for the government,
i.e., F, <F . A debt crisis period can be represented as thergment inheriting a debt equal to
its upper limit, i.e., not being able to borrow moin a debt crisis, the resource constraint

becomes:

rF =TXS, - XS, (7)

Equations (5) and (7) determine the equilibriunmueal of the real exchange rate and real
money balances in the economy. They ensure thatidheestic market is in equilibrium, and

that the trade surplus generates enough foreigruress for the country to meet its external

8The real money supply is defined in terms of theegof non-tradable goods for analytical convengsaaly. It will play no

role in the model.



financial obligations. These resources, howeves, gegnerated by the private sector, and the
external debt is a public liability. Hence, how tlesources are transferred from the private to
the public sector has to be specified.

The government’s budget constraint is added ts thramework. Government
expenditures are exogenously given. The two souofegovernment financing are credit
creation and foreign borrowing, that is, either gfoeernment brings money from abroad, or it
transfers money from the private sector throughinflation tax. It yields the following budget

constraint for the government:

E,(F,-F_)+M,-M, , =rEF, +G,, ®)
whereG is government’s nominal expenditures.

The government is assumed to have two main obgstito keep inflation as low as
possible, and to maintain good reputation in thermmational financial markets, which translates
here into always servicing the existing debt. Rorpdicity, let government expenditures equal
zero. These assumptions imply that the governmdhtalways prefer to contract more debt to
service old debt, and will print money only to #dent that the debt service exceeds the credit
available for the country in the international ficaal market. Hence, during a debt crisis the

government’s budget constraint becomes:

M,-M,_,=ErF., (8)
which implies:
e
m=—rF,_, 9
m 9)
where 7z_ is the inflation rate. As shown in Appendix M TIVT Miy - P ™ Prgen) _ ..
r-1 pl(r—l)

The intuition for equation (9) is as follows. Taypfor its foreign debt service the
government has to create money. The money creatmrases the demand for all goods, as

shown in equation (4). To offset this effect anstoee the equilibrium real money supply, the



price of non-tradable goods has to increase. Tghehiprice of non-tradable goods, in turn,
causes an appreciation of the real exchange rdtereibre the nominal exchange rate also
increases to reestablish the equilibrium real exgbaate. The rate of money creation depends
on the amount the government needs to collectaal lourrency to meet its external financial
obligations? The higher is the real exchange rate in relationthte real money balances
necessary to maintain equilibrium in all marketg, higher will be the money creation necessary

to pay for the foreign debt service, causing a éighflation rate.
RC

e/m

NT

Piyupe 1

Figure 1 represents the equilibrium of the econevhgn the foreign debt is equal to its
upper limit, i.e., in a debt crisis. The schedul€ fépresents the locus where the non-tradable
goods market clears (equation (5)). The locus sbteisi with the country’s resource constraint
(equation (7)) is RC. The nominal exchange ratethagrices of the non-tradable goods adjust
for the country’s resource constraint to be sa&isfand the market for non-tradable goods to
clear. In equilibrium the economy is at point “af figure 1, and the inflation rate depends
positively on the ratiee/m at that point, accordingly to equation (9).

The next step is to derive the effect of the degné openness on the equilibrium

inflation rate in this model economy. Given theatatumber of goods, the degree of openness

9 Note that this mechanism will not be in effecthié government is itself a major exporter. In ttede, the government would
directly generate revenue in foreign currency, aithhaving to transfer resources from the publitoal currency, and then

change it into foreign currency to pay its debvser.
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increases when more goods are tradable; hencesgieedof openness in this model is given by
the number of tradable goods. The effect of theakegf openness on the equilibrium inflation
rate can be assessed by deriving the effect ofggdsam the number of tradable goods on the
equilibrium ratio of real money supply to the reachange rate. That is, the effect on the non-
tradable goods market equilibrium (equation (5)) Hre external resources constraint (equation
(7)), or, in terms of Figure 5, the movements i BT and RC schedules.

The number of tradable goods has no effect onethelibrium condition in the non-
tradable goods market. As for the external resaucomstraint, the more tradable goods there
are, the lower needs to be the trade surplus ih ethem to generate a sufficient amount of
resources to service the external debt. This rstased in figure 1 as a shift of the RC schedule
to the right: point “a” would be a point of surplumsa more open economy.

Figure 2 represents the effect of openness ordbdibrium of the economy. The effect

of openness on the equilibriugim ratio is negative. Therefore, according to equef®), more

open economies will have lower inflation ratesh#y are producing trade surpluses.
RC RC

NT

Piyupe 2
If some countries are running trade deficits, attters trade surpluses, then the theory
presented above does not predict any particul&r bietween inflation and openness among
them. During the debt crisis, however, the severmstliebted countries had one feature in
common: they had to have trade surpluses to pashéoforeign debt service. Therefore, for the

severely indebted countries the theory predictegative link between inflation and openness

11



over the debt crisis. The same link is not expeotest different periods of time, or for different

groups of countries. Empirical evidence of thisutes presented in the next section.

3. Empirical Evidence
An empirical investigation will now be carried oo test the validity of the alternative model
presented here, which predicts a negative link éebtwinflation and openness. This section will
show that the negative link between inflation apeérmess found in Romer (1993) over a large
sample of countries and a broad time frame is dgtoaused by a sub-sample of the countries
over a limited time period. More specifically, st ¢aused by the severely indebted countries over
the debt crisis period.

The national accounts data used in this papeta&en from the International Financial
Statistics of the International Monetary FufdTo account for the theory presented in this
paper, the proper measure for the degree of opersinesild be the ratio between the value of
tradable goods and GDP, whereas for “precommitmémadry it should be the ratio between
imports and total consumption. The ratio betweeparts and GDP is used as a proxy for
openness both here and in Romer (1993). Inflattomeasured as the annual change in the
logarithm of GDP deflator.

The generation of sub-samples according to regjiooation of the countries as used by
Romer (1993) does not rely on any economic diffeeemmong the countries that would imply
differences in their economic behavior. It is atijua random division of the sample with
respect to economic fundamentals. The level ofbteliness, on the other hand, is a criteria that
embodies an important difference among the countegarding its economic environment.

As a first approach, the same data as Romer (198iBpe used. The sample has 114

countries, and the data is an average from 19713%0. The “basic results” from that paper are

10Romer (1993) uses alternative data sources for sirhés data. Refer to that paper for a thorougbcdption of the data

used.
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reproduced, but including two sets of dummy vagabin the regression of openness on
inflation.11 The first set are dummy variables - denoted aejgr dummies - for less indebted
countries, moderately indebted countries and sBveréebted countriés, taking value 0 or 1
depending on whether the country belongs to themuor not. These variables intend to capture
differences on inflation levels among the differgmdups of countries. The other set of dummy
variables - slope dummies - is equal to the fiestrsultiplied by the degree of openness of each
country. These dummy variables capture differerinethe impact of openness on inflation
among the groups.

Table | presents the results. The first regressnmiudes openness and the dummy
variables as independent variables. The only saamf coefficients in the regression are the
ones for the two dummies corresponding to the shvandebted countries. They indicate that
average inflation is higher among severely indeldedntries, and, moreover, that a negative
link between openness and inflation is statistycalgnificant only among the countries in that
group. Although the coefficients of the other duresnare not significative, it is interesting to
note that the average inflation increases, andglthye of the intercept is more negative the more
indebted the group of countries. The R-Square efrdgression is 0.29. When the regression
does not includes the dummy variables, as in Rgt®93), the R-square is only 0.14.

The second regression in table | includes dumnmabies for alternative measures of
openness and inflation used when data was notaililn the IFS3, and the third regression

also includes real income per capita as explanatariable for inflation. The coefficient of

lterra (1998) presents further evidence of thisltebut instead of using slope and intercept dursniethe openness and
inflation regression, it splits the sample of coig®t according to indebtedness level and runs segmes for each group of
countries separately.

12The classification of indebtedness level used Wasrhade by the World Bank in théorld Bank Development Report, 1993,
p.328-329. Some countries were not classified a@egrto indebtedness level. The group “all othenrtdes” was created for
them, with no dummy variable for it. Appendix B s¥sthe list of countries in each group.

13 see Romer (1993).
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income is significative (t-statistic of 2.409), bhes opposite sign compared to Romer (1993).
The results of these regression are basicallyaheesas the first one: openness is a significative
explanatory variable for inflation only among higiridebted countries.

It is important to note that the time period owdrich the data is studied incorporates
two distinct economic environments in the world.vBleping countries were contracting their
debt during the 1970’s, and the debt crisis started®82. The data is studied for these two time
periods separately, for each group of countrieg dverage of inflation rates and openness are
taken for the whole time frame (1973-1990), for pme-debt crisis period (1973-1981) and for
the debt crisis period (1982-1990), for each grougountries separatéfy

The intercept dummy is higher the more indebtesl ghoup of countries in all three
regressions, being significative for the groupsrafderately and severely indebted countries,
indicating that more indebted countries have, ierage, higher inflation rates. This result is in
conformity with the explanation for the negativdaten between inflation and openness
presented above: the higher the debt, the tighter tihe country’s external and internal
constraints, generating a higher inflation rate.

The slope dummy is negative and significative satal significance levels only for the
severely indebted countries in all three regressiamdicating that among severely indebted
countries inflation and openness are negativebtedl Furthermore, for that group of countries
the coefficient during the debt crisis is almosb ttimes larger than the coefficient during the
pre-debt crisis period (-1.476 and —0.894, respelgli. One argument in favor of those models
as supportive of the data could be that the degfeedebtedness may be correlated with the

degree of precommitment in monetary policy. Coestthat “over-borrowed” would also be the

14 This sample of countries is slightly differentrfiche ones in Romer (1993). Countries for whicladaas not available in
the International Financial Statistics were exctiid®@ome countries for which data was available Rmrer (1993) did not use,

were included. The regressions using this new skttavere the ones used to calculate predictediorlan figures (1) and (2).
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ones with less precommitment in monetary policyd &émerefore the negative link between
inflation and openness should be stronger among.tfAdat would explain the slope dummy
being significative only for the group of severeigebted countries. The “debt-crisis” argument,
on the other hand, explains why the relation isnsh stronger during the debt crisis. That is,
inflation is in average higher in those countriasd negatively correlated to openness due to
lack in precommitment in monetary policy. Howeude debt crisis has clearly exacerbated the
negative relation between openness and inflation.

Equation (9) in the previous section indicatest thpenness and foreign debt affect
inflation in conjunction. On the one hand, for &ayi debt level, more open the economy will
have a lower the equilibrium ratio between excharage and money supply, and therefore a
lower inflation rate. On the other hand, the higtiex debt, the higher the inflation rate. An
interaction term was then included in the regressie the ratio between real d&btand
openness - which will be denominated “indebtedneBable Il presents the results.

The first band presents the regression of openaesmflationl6é The coefficient of
openness is considerably higher during the debis¢rand it is not significative in the pre-debt
crisis period. The R-Square is also higher durimg debt crisis period than before the debt
crisis. The second band of table Il presents #grassion of indebtedness on inflation. As
expected, the coefficient of indebtedness is pasith all regressions and not significative
before the debt crisis. The regression with thd debis data show that indebtedness is a better
explanatory variable of inflation than opennessropess accounts for 5.8 percent of the cross-

country variation in average inflation, whereaseipigdness accounts for 27.6 percent.

15 Real debt was calculate as the average over thedpef the ratio between debt outstanding, from Yorld Debt Tables,
World Bank, and GDP, from the International Finah&8tatistics, IMF.

16 The regressions presented in the first bandqui/alent to the regressions in table Il, but withthe dummy variables.
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4. Conclusion

This paper offers a novel explanation for a negatink between inflation and openness.
The link occurs in a situation where the governmaeherits some foreign debt, and has to
service it. If the amount of debt owed by the gaveent has reached an upper boundary, it has
to resort to money creation to service the debé rHbte of increase of money creation is a direct
function of the equilibrium ratio between the rexichange rate and the real money supply.
Moreover, the more open the economy is, the lowkibe the exchange rate, for a given money
stock, necessary to equilibrate the balance of paysnand, therefore, the lower will be the rate
of increase of money. Hence, inflation will be lawe more open economies during a debt
crisis.

A negative relation between inflation and opesnissalso a prediction of models in
which lack of precommitment in monetary policy lsad excessive inflation. In those models,
however, the relation should be observed over @lintries with lack of precommitment in
monetary policy, and not only among countries wdige external debt as in the model
presented here. Romer (1993) tests this predieatimihconcludes that the data are consistent with
the theory, i.e., that average inflation ratessamaller in more open economies. Therefore, his
findings suggest that “models in which the absesfggrecommitment in monetary policy leads
to inefficiently high average levels of inflationeaessential to understanding inflation in most of
the world”.

Looking at the world events through the periodd&d by Romer, one is struck by the
turbulence in the international markets. The advéesms of trade effect of the two oil price
shocks that occurred in the 1970’s led to contoaddi policies in the first world, whereas less
developed countries chose to continue their grgath taking advantage of the high liquidity of
the international financial markets. In the ear§8Q’s the situation changed considerably and
unexpectedly. The capital inflow into the third Wwbdropped as international interest rates rose

substantially. The less developed countries, by timelebted, were facing simultaneously a
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sudden increase of the service on their foreigr det) lower capital inflow. They had to change
their trade balances from recurrent deficits tgdasurpluses to meet their international financial
obligations.

The relation between inflation and openness adigiezl by the precommitment theory
depends crucially on the effect of monetary potinythe equilibrium real exchange rate. Even if
the precommitment theory actually describes a valgument that may be relevant to policy
making, it is reasonable to state that the relabietween inflation and openness as explained by
it may have been overwhelmed by the effects oftlal action described in the previous
paragraph during the time frame studied. Other idenstions that enters the policy maker’'s
objective function may have dominated the effeatstle incentive to manipulate monetary
policy to provoke departures from the “natural tatieoutput.

An important goal to the policy maker may be tatawue as a player in the international
financial market. A real exchange rate depreciati@y help it to achieve that objective, as it
may improve the country’s trade balaéeCountries with higher debt will suffer a higher
impact from the decrease in international finanbeplidity, and therefore a stronger effort will
have to be made to meet its international finardugies.

Turning back to the data, from the 20 countriethwsverage inflation greater than 20%
over the period, 18 were considered severely orarmately indebted by the World Bank
criterial8

The division of the sample of countries accordiriglindebtedness level shows that the
negative link between inflation and openness isatieg and significant only among the severely
indebted countries. Moreover, within that groupcotintries, the relation is strikingly stronger

during the debt crisis period. The “precommitmertdels” do not account for this behavior of

17 see Gylfason and Risager (1984) for a discussidreanpirical evidence of how the exchange rateatggtion improves the
current account

18 \world Bank Development Report, 1993, p.328-329.
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the data. The data suggest that the debt crigigeted some phenomena responsible for the
behavior observed, and it does not rely on the amsms suggested in the “precommitment
models”.

As for policy implications, Romer’s theoreticalpanation for the behavior of the data
implied that international economic integration asawbperation would not be desirable, as it
would eliminate one disincentive for governmentsinflate, and therefore would lead to
inefficiently higher inflation rates. The alternagi explanation proposed in this paper has no
such implication. Quite to the contrary: if economntegration would result in increased
guantity of tradable goods in the economy, it woadtlually help lowering the inflation rate in

an indebted economy going through a debt crisis.
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Appendix A

The demand function for goods and the velocitynoiney are derived in this appendix.
All consumers have identical utility functions. Thepresentative consumer maximize a Cobb-
Douglas utility function:
o0 N
25[21 (1/N)log X ;’,} (A1)
whered is the discount factorX f', is the amount of gogddemanded at time .
The consumer’s budget constraint dictates thaatheunt spent on consumption plus the
cash balance carried to the next period cannoteekoeome plus cash balances carried in the

beginning of the period. The constraint is represetby:
N
ijrxjdr-'-MrSYr-i-Mr—J (AZ)
j=1

where M is the amount of money carried by the consumdnerbeginning of period, andY,
is nominal income.
In addition to the budget constraint, a cash-imaade constraint is imposed to the

consumer.

N
2P XM (A3)
=t

Equations (A4.a-d) represent the first order chowals for the consumer’s maximization

problem, given that the constraints the consumeesfaare binding. The multipliers for the

budget and cash-in-advance constraintsfarandy, , respectively.

5V—T

N—der‘pjr()'r"‘yz)zo (Ad.a)
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Ava Ve =V, =0 (A4.b)

N
Zpirxjdr+Mr:Yr+Mr—1 (Ad.c)
j=1
N
2P X =M, (A4.d)
j=1

The value of the budget constraint multiplier exided by combining equations (A4.a)

and (A4.b), and substituting into equation (A4.d):

_ 5V—T

Ar—l M

(A5)

-1
Substituting the multiplier back into the combinatof equations (A4.a) and (A4.b), the

demand for good j at period is:

d M -1

= : A6
NP, (AB)

jir

Equations (A4.c) and (A4.d) imply that the amoahinoney carried to the next period is

eqgual to income, which can be written as:
M, =p.Y, (A7)
where p,, is the price index and, is real income at period.

Therefore, the velocity of money is constant egdals one:

M,-M,_, _ P 7 Pigy
M r-1 P (r-2)

=7 (A8)

where 7z, is the inflation rate at period.
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Appendix B

Less Indebted Moderately Indebted Severely Indebted All Other
Countries Countries Countries Countries
Bahrain Benin Algeria Australia
Barbados Cameroon Argentina Austria
Botswana Central Afr. Rep.* Bolivia Belgium
Burkina Faso Chile Brazil Burma*
El Salvador Colombia Burundi* Canada
Fiji Costa Rica Congo Cyprus
Grenada** Dominican Republic Ecuador Denmark
Iran Gabon Egypt Finland
Korea Gambia* Ethiopia France
Lesotho Greece Ghana Germany
Malaysia Guatemala Guyana Hong Kong
Malta Haiti Honduras Iceland
Mauritius Hungary** Ivory Coast Ireland
Oman India Jamaica* Israel
Paraguay Indonesia Jordan Italy
Portugal Malawi Kenya Japan
Solomon Islands** Nepal Liberia Kuwait
South Africa* Pakistan Madagascar Luxembourg
Surinam Papua New Guinea Mauritania Netherlands
Swaziland Philippines Mexico New Zealand
Thailand Rwanda Morocco Norway
Trinidad & Tobago Senegal Myanmar** Singapore
Zimbabwe Sri Lanka Nicaragua Spain
Togo Niger Sweden
Tunisia Nigeria Switzerland
Turkey Panama Taiwan
Uruguay Peru United Arab Emirates
Venezuela Sierra Leone United Kingdom
Somalia* United States
Sudan*
Syrian Arab Republic
Tanzania
Uganda*
Zaire
Zambia

* Countries included only in the regression of éb] but not the others.
** Countries not included in the regressions ofiéal, but included in all others
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Inflation (% - log scale)

Figure 3
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Inflation (% - log scale)

Figure 4
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