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El programa del XIV Seminario Regional de Politica Fiscal refleja los criterios que
tradicionalmente han presidido la seleccién y tratamiento de temas en las anteriores ediciones de
este foro anual:

i) Propiciar una visién conceptual amplia respecto al contenido y gama de problemas
por considerar en la formulacién, disefio e implementacién de la politica fiscal, como
también en la coordinacion y armonizacién de esta tltima con las demds politicas
macroeconémicas, en particular con la politica monetaria y de administracién de la
deuda publica.

ii) Focalizar en el examen de problemas, diagndsticos y soluciones referidas al campo
fiscal de las economias de América Latina y el Caribe, comparando experiencias
internacionales, identificando buenas practicas y destacando los limites que las
especificidades propias de cada realidad imponen a la transferencia de ensefianza de
terceros paises.

iii) Promover el uso de diferentes perspectivas de andlisis -macro y microeconémico
histérico o institucional, de manera flexible segiin el caso- a fin de orientar el proceso
de diagnéstico, andlisis y toma de decisiones gubernamentales.

Tal amplitud de miras necesariamente exige que el Programa del Seminario abrigue una
amplia gama de tépicos, como, también, que estos puedan ser tratados mediante enfoques
teéricos diversos y por capacidades técnico-profesionales no menos variadas. De la libre
competencia de ideas en todos los planos se espera surjan las luces que mejor podran orientar la
toma de decisiones gubernamentales en el plano fiscal de cada pais de nuestra regién respecto a

. las convencionales funciones de asignacién de recursos, estabilizacién, distribucién, regulacién y
crecimiento econémico que son responsabilidad del sector gobierno.
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A RISK QUANTIFICATION MODEL FOR
PUBLIC DEBT MANAGEMENT

By

Antonio Velandia®

! The opinions expressed in this work are those of the author and should not be attributed to the World Bank, affiliated
organizations, or members of its Board of Directors or the countries they represent. I am grateful to Fred Jensen for his guidance
in developing the paper and for his ideas about the application of an ALM framework to sovereign debt management. Naturally, 1

am solely responsible of errors remaining.
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ABSTRACT

There is widespread agreement among leading debt management practitioners about the adequacy of debt servicing
cash flow simulation technique to estimate the cost and risk of a sovereign liability portfolio. This practice gains a
solid theoretical platform when re-cast into an asset liability management (ALM) framework. The issue then
becomes how to incorporate the government’s assets into cost and risk estimation. In a model developed in The
World Bank, it is proposed that such a link be built by incorporating an analysis of the financial features of those
assets, namely their sensitivity to currency and interest rate changes, as the metrics to measure the cost and risk of
the liabilities. Within the ALM framework additional alternatives such as the joint modeling of assets and liabilities
could be explored.

I. INTRODUCTION

On behalf of the World Bank I would like to extend our thanks to ECLAC for the invitation to this year’s
Regional Seminar on Fiscal Policy. Today I would like to discuss a few basic ideas on how to model risk for a
sovereign liability portfolio. The basis for this presentation is a model developed in the World Bank for training of
debt officers of client countries. It also incorporates potential avenues to further develop the methodology to
measure risk in an Asset Liability Management (ALM) environment.

From the start it is important to emphasize that as the title of this first session suggests, governments should
try their best to formulate a debt management policy that helps contain the bias to financial and economic instability
typical of emerging market economies. In Southeast Asja, Eastern Europe and Latin America recent economic crises,
the management of debt either was a direct contributor to the crisis, or at least seriously impaired the government’s
financial stability, severely curtailing the degrees of freedom needed to cope with the downturn of the economy.

Vulnerability, as we know, is rooted in weak institutional arrangements and a macroeconomic context
heavily exposed to external shocks, and much has been said on its causes. The point here is that by properly
analyzing the cost and risk of the sovereign debt portfolio —including contingent liabilities- governments can set up
debt policy guidelines that can protect them better in times of crisis.

The basic technique for risk assessment can be learnt from the practice of countries that not so long ago
carried a heavy and risky debt burden and have successfully tackled their debt problem2. Most of these countries
approach the measurement of risk by simulating debt servicing cash flows and examining the potential impact of
these payments on the government’s budget. However, even though there is widespread recognition of the adequacy
of the cash flow simulation technique, and significant discussion has been devoted to the notions of cost and risk,
and to the different ways they both can be measured, the empirical modeling has lacked a theoretical framework
that provides a firm underpinning to the measurement discussion.

1t is on this ground that the work done at The World Bank may contribute by recasting these methodologies
for risk analysis in a more formal ALM framework long in use by the banking industry. In line with the practice of
leading Debt Management Offices, we envision risk as the potential destabilizing impact financial shocks to debt
service may have on the budget. But we link this disturbance explicitly to the impact on taxes, or on government
spending. Because government revenues or spending also may be correlated with the same financial variables that
drive debt service, risk analysis requires a comparison of the impact of financial variables to debt service -the main
government liability- as well as the impact on government net revenues —the main government asset: Hence, our
approach is based on an explicit ALM framework’.

The World Bank model, with which we illustrate this methodology is still work in progress. Different
aspects could be improved and we would greatly benefit from your comments. This is by no means the only
modeling approach for assessing risk of a sovereign liability portfolio in an ALM framework, are we are considering
a number of ways to extend it. A few Debt Management Offices (DMO) also are exploring.

2 See Kari, Nars (1997). The book brings the examples of Belgium, Denmark, Finland, Ireland, Sweden, and New Zealand that
borrowed heavily during the period 1989 to 1995.
3 See Jensen (2001).
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These notes are divided into 5 sections apart from this introduction. Section II focuses on the merits of the
ALM framework. It highlights the complexities arising from dealing with non-financial assets such as the
government revenues and expenditures with “blurred” financial features. Section IIT draws on the World Bank’s
model to illustrate the type of methodology used by a number of countries to model risk and evaluate strategies for
managing risk. Although this type of modeling is consistent with an ALM framework, it doesn’t model assets and
liabilities simultaneously. Instead, it uses a separate analysis of the financial characteristics of the assets to construct
the metrics that will be used to measure both the cost and risk of the liability portfolio: this link is explained in
section IV. In section V a few alternative avenues to explicitly incorporate the government’s assets in the model are
explored. Finally, section VI concludes

II. ASSET LIABILITY MANAGEMENT FRAMEWORK

The ALM application for a financial institution has been in use for a few decades and has subsequently
been adopted by other private sector agents*. Its main proposal is that risk can be contained by matching the
financial features (e.g. interest rate characteristics) of the assets and liabilities, as then one side of the balance sheet
will be hedged —or immunized- by the other side. '

A simplified view of the ALLM application can be drawn from the risk management practice of a bank. As
a financial intermediary, a bank takes deposits from the public and makes loans to individuals and businesses at
interest rates that usually exceed the cost of raising such funds. Because of the particular needs of borrowers and
depositors, deposit and loans may differ in maturity, duration and currency composition, leaving the bank exposed to
changes in interest or exchange rates and also to the potential shortage of loanable funds. To oversee and manage the
financial risks resulting from this intermediation, banks have implemented Asset Liability Committees. Such
Committees periodically review the features of the main institution’s assets and liabilities, analyze currency and
interest rate mismatches, and on this basis, decide on possible adjustments to the balance sheet structure. In some
cases, Committees opt to maintain the current market exposure or even increase it, pursuing the profit potential of a
given mismatch if a forecasted move in the financial variables materializes. In others, Committees prefer to reduce
the bank’s market exposure because they feel uncomfortable with the risk/return profile of the position. Risk
reduction can be achieved in a number of ways: reducing the outright exposure, hedging or diversifying.

The lesson here is that the ALM approach helps firms analyze situations that can threaten their main objective
of profit maximization, by processing the information contained in the balance sheet, deriving from there the potential
risks, quantifying them, suggesting ways to reduce risk and providing guidelines to manage residual risk.

Although applying the lesson to the risk analysis of a sovereign liability portfolio is not straightforward, the
ALM principles remain relevant. Governments worry about their liabilities because of the financial and economic
costs that result from an unexpected increase in debt servicing flows. Faced with such a shock, governments have
two policy alternatives: for a given level of government spending, taxes can be raised, or for a given level of taxes
government spending cuts can be implemented. If the unexpected shocks are so severe that the government is unable
or unwilling to raise taxes or cut spending enough, there is a third alternative which is for the government to default
on its obligations: the economic costs of a default are dire.

On the first alternative, the tax-smoothing literature proposes that taxes, other than lump sum, create
deadweight welfare losses’, and that volatility of tax rates increases these losses. In this context, it could also be
argued that higher long-term growth is more likely to be achieved if tax variability is minimal, since it reduces
uncertainty. Tax volatility creates inefficiencies as it distorts economic decision-making, complicates long-term
investment decisions, depresses consumption and possibly channels excess savings into short-term financial
instruments. The second alternative of reducing government spending may entail severely curtailing services and
programs the government was expected to deliver involving high social and economic costs.

* See Fabozzi, F. (1990) and Bitner, J. (1992)

3 See Barro, R (1979). The neutrality of taxes is one of the critical assumptions required for the Ricardian equivalence to hold.
Beyond the Ricardian equivalence, the cost of public debt could have an impact on the possibilities of consumption of the
economic agents and on the general welfare of society. This gives theoretical justification to the management of public debt
along the lines of minimizing its cost for an acceptable level of risk as by the modemn portfolio theory.
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In general, volatility in tax rates or government programs creates risk for tax payers which they cannot
hedge, and thereby leads to economic and social welfare losses.

Finally, if the volatility in debt service is so great the government is either unable or unwilling to raise taxes
and/or cut spending enough to pay it, they must default, which adds severe economic costs. These include output
losses from economic recession and financial institutions and private sector bankruptcies, either directly because the
entities hold government debt in their portfolios, or indirectly, as a consequence of the economic recession and
high6er costs of future borrowing both for the public and private sector as a result of the government’s reputational
loss®.

In this context, the risk of the government’s debt portfolio relates to the government being forced to recur
to tax increases or spending cuts, or worst of all to default on its obligations when debt can no longer be serviced
from the regular budget. An analysis of this risk requires a joint analysis of the impact of financial shocks on the
government debt services together with the impact of these shocks on government revenues and other expenditures.

However, because of the nature of the government’s assets, the application of the traditional ALM
framework to the analysis of risk of sovereign debt is more complex. Unlike the financial assets of banks, this less
tangible fiscal asset lacks explicit financial features that are the basis for risk identification and quantification in the
ALM framework described above. The stream of government revenues and expenditures are stochastic in nature and
highly responsive to macroeconomic policies which makes it difficult to discover their response to changes in
inflation, interest or exchange rates” For instance, depending on whether inflation is caused by a demand or a supply
shock, the net fiscal position could improve or worsen. Short term interest rates could be positively correlated with
government revenues alongside the economic cycle, but may have lagging effects bearing a negative correlation®. A
currency devaluation may increase government revenues if a real depreciation boosts economic activity, but may
trigger a contraction as a result of inflation or a severe curtailment on imports.

In the next section, I use the model built by the World Bank to illustrate the type of methodology used by a
number of countries to model risk for a sovereign liability portfolio and to evaluate strategies for managing risk.

III. METHODOLOGY FOR QUANTIFICATION OF RISK IN A SOVEREIGN LIABILITY PORTFOLIO

The model developed by The World Bank draws on the experience of a handful of industrialized countries
who had a heavy debt burden in the 80’s and 90°s and substantially revamped their management of debt in order to
control the risk debt service could cause on the budget and on the macro adjustment program.

In essence, these countries approached risk of the liability portfolio by simulating future debt service cash
flows. The simulation provides in the first place an expected path for future debt service, which is associated with
the notion of cost, (or expected cost). It also identifies the potential deviation of debt servicing flows from that
expected path due to shocks in interest rates, exchange rates or shortage of loanable funds in the domestic or the
international markets, providing a measure of risk, (i.e. the potential increase in debt servicing costs). Different
countries use somewhat different measures for cost and risk, involving the different time horizons, whether or not to
include present values, how the risk scenarios were generated, etc., but the cash-flow projection technique was the
core of many of them (see diagram 1).

Whatever the measures chosen, the simulation technique is used to measure the cost and risk of a given
debt strategy. When this application is extended to all relevant debt strategies, and the cost and risk measures are
expressed as single values (i.e. as present values, or, some aggregate measure of the cash flows), every debt strategy
can be located as a point in the cost-risk surface. This allows us to compare different strategies, measure the cost-
risk trade-off, and in the end, select a debt strategy that better reflects the government’s objectives and its tolerance
to risk (see diagram 2).

¢ See Alesina, A (1992).

7 Finding the true financial features of the government assets is a major prerequisite for the application of The World Bank model
as explained in section III. The inherent difficulties in discovering such financial features is further discussed in section IV,
whilst section V presents a few ideas to deal with this problem.

§ This correlation also change depending on whether the shock being considered is demand or supply driven.
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Diagram 1 - Modeling Cost and Risk
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Diagram 2 - Efficient Frontier
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The World Bank model shares these basic principles with leading practitioners in the debt management
field. However, what is particular to this model are the conditions required for the simulation of the debt servicing
flows which we discuss next, and the explicit link with the government assets that is considered in section IV.

In the World Bank model, debt servicing flows are projected based on the principal repayment profile,
interest type of loans outstanding, and on assumptions regarding new borrowing requirements and future interest and
exchange rates. For existing debt, the liability portfolio composition is known, so only the projected financial
variables need to be provided®. For rolling over existing debt as well as for new debt, a debt strategy has to be
assumed (i.e. the interest rate and currency composition, maturity profile, etc.) in order to compute the debt
servicing flows of the new loans.

Since the new borrowing requirements are exogenous to the model, future debt servicing flows depend
entirely on the projections of interest and exchange rates (or such variables as inflation if the debt is inflation
indexed). In the World Bank model, these projections could be either deterministic or stochastic. In the former,
cost is determined by a baseline scenario designed to be market-neutral, whereas risk is given by debt servicing costs
under various scenarios of future interest and exchange rate shocks to the baseline scenario. In the case of stochastic
simulation, a module uses Monte-Carlo simulation to generate a large number of possible interest and exchange rate
paths, each of which generates a particular projection of future debt servicing flows10. Cost is then given by the
mean of all possible scenarios and risk is measured based on the dispersion of debt servicing paths around the mean
(see diagram 3). The mean can also be restricted to ensure the expected costs are market-neutral.

Diagram3  Debt Service - Stochastic Simulation

60000

50000

40000

30000

Cost

20000

10000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Semester

Clearly, the measures of cost and risk depend critically on the way future interest and exchange rates are
projected, and the output of the model is as good as the assumptions used for projecting these key financial

% If the country has access to derivatives, it would be possible to change the composition of existing debt. Accordingly, a debt
strategy needs to be assumed for the entire liability portfolio.

yN+aJN1

1% The financial variable x follows a random path determined as: X, = X,_;. €

where E(x /x,_, —1)=p-At and VAR(x,/x, , ~1)=0% At
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variables. Let me turn now to a few basic considerations incorporated into the model for the projection of the
financial variables.

In determining the cost, either through stochastic or deterministic simulation, it is essential that financial
variables projections be in line with market prices. Indeed, where liquid securities markets permit, interest and
exchange rate projections should be taken from the forward markets. Choosing values other than the forwards is
tantamount to betting against the market and introduces a bias on the cost estimate'’.

This is why the projection of exchange rates in the baseline case for deterministic modeling, and the mean
of the exchange rate distribution in the stochastic modeling, are compliant with the interest rate parity condition'Z.
This condition implies that expected exchange rates reflect the interest rate differential of the currencies involved.
Although the parity condition can be applied to any pair of currencies, a risk premium can also be added to account
for situations in which parity does not hold®,

The same principle of arbitrage pricing can be applied to obtain market-neutral projections of interest rates
at different maturities. Where bond markets over the entire range of maturities are liquid, implied forward rates can
be derived from the spot yield curve providing unbiased estimators of the relevant future interest rates. In a similar
way as with the exchange rates, this parity condition can be broken if the market is segmented with investors
demanding a liquidity premium to purchase securities in the back end of the curve. The model allows one to
incorporate such a premium.

When moving to the analysis of risk by assessing the potential impact of financial shocks on debt servicing
flows, market neutrality and parity have to be abandoned. The input for these “risk scenarios” is provided on the
basis of historical information.

For the deterministic simulation, past shocks -in the country, or in the region- can be used directly as
estimates of future interest and exchange rates in worst case scenarios. In the stochastic simulation, historical
volatilities can be applied to the baseline case projections, and used as parameters of an interest or exchange rate
generating process following a specified statistical probability distribution. The specification of a statistical
distribution (usually assumed to be log-normal) allows the dispersion about the mean to be associated with a
probability level. This allows the specification of a confidence interval for the potential increase in debt servicing
costs to be used as a meaningful measure of risk. When more than one variable is simulated, projections need to be
consistent either with historical correlations, both between exchange and interest rates or among interest rates of
different maturities. The model uses the Cholesky decomposition technique to simulate random paths of exchange
and interest rates maintaining such correlations™.

11 Explicit risk premia can be estimated to allow for a possible sloped yield curve and/or risk premia built into the domestic rates
of certain currencies.

12 The interest rate parity condition can be expressed as: (E (AJCr /x,_ )) = (l + ir_ld )/ (1 + i,_lf )— 1, where the left

hand side show the expected devaluation of the local currency x at time t as a function of the domestic i* and foreign i interest
rates

13 This may be the case of the local currency in emerging market economies when investors demand a premium to compensate
for the risk that the government inflate its debt away by excessive printing the local currency. If interest rate parity holds for all
foreign currencies, but the local currency has a built-in premium, all external borrowing will bear the same expected cost no
matter the currency chosen, and this expected cost will be lower than the expected cost of borrowing in the domestic currency by
the amount of the risk premium.

14 The method consists in finding a triangular matrix A with the following properties:

A-AT = R , such that R is the correlation matrix of the financial variables X. In the case of 2 variables we have:

1 p 1 0
R= and A = 21(- If Y is a vector of independent variables with the desired statistical
p 1 p Ji-p?)
properties, a random variable path can be generated for Y following the process described in footnote 5. This allows to generate
a random variable path for the vector X since X = A- Y . In the 2 by 2 matrix the transformation gives us

Xp = Yq.and
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To conclude this discussion let me summarize the methodology to measure cost and risk for a sovereign
liability portfolio:

Step 1: Debt service cost flows are projected forward for a specific time horizon under base case
assumptions of the funding strategy and future market rates. The base case assumptions of future market rates
should be market-neutral. The stream of debt servicing flows gives the expected cost of the debt strategy which may
be expressed directly as a cash flow or converted to present value;

Step 2: New projections are made under alternative market rate assumptions. These alternative cases can
be generated using statistical techniques, historical analysis, worst case scenarios, etc. These new projections deviate
from the most likely path computed in step 1. Again, the cost of these risk scenarios can be expressed as cash flow
or discounted to present value;

Step 3: Risk could be measured as the difference between the cash flow or present value of the base case
in step 1, and the range of cash flows or present values of alternative scenarios in step 2. In stochastic simulation a
measure of risk is obtained by relating a confidence level to the potential increase in debt service. Measures of risk
using confidence intervals are commonly known as VaR, or CaR. Whereas VaR has to do with the volatility of the
present value of the debt, CaR deals with the volatility of future debt servicing flows, and exgress the maximum
expected increase in annual costs relative to the mean with a given probability on a given period1 H

Step 4: Steps 1-3 are repeated for alternative funding strategies, and cost-risk trade-offs are assessed.

1V. WORLD BANK MODEL LINKS TO THE ASSETS

So far The World Bank’s debt model has been used to illustrate a general methodology to estimate cost and
risk of a sovereign liability portfolio without reference to the government’s assets. In this section, we show how to
use the model as an ALM application. The simplest way to link the modeling of the liabilities with the
government’s assets is by using the financial characteristics of the assets as the metrics to measure cost and risk for
the liabilities (see diagram 4). This metrics consists of: (i) the currency numeraire, that is the basis to measure
currency risk, and (ii) the time horizon to carry out the simulation which is the basis to measure interest rate risk.

Diagram 4 - Cost and Risk Metrics

Cist Risk Scenario
NUMERAIR i
isk
CURRENCY Ris
measurement
Base
Scenario
v

Time

—— TIMEHORIZON —

x2=p-y1+V(1—p2j-y2

15 The following example helps illustrate the concept . Let us assume a $100 loan, an expected interest rate of 5% normally
distributed with a standard deviation of 1%. One can expect with 95% probability the rate will be is smaller than 6.65% thercfore
95% of the time the service won’t surpass 6.65, this is the absolute CaR. Since budgeted debt service was 5, relative CaR is
1.65.
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By currency numeraire, we mean the one which is most closely correlated with government revenues and
expenditures. If a government issues most of its liabilities in that particular currency its budget would be less
affected by changes in exchange rates and this would minimize currency risk. The fact that many industrialized
countries have pursued the reduction of foreign currency debt as a main component of their debt management
strategy can be explained on the grounds that this minimizes risk as their revenues are generated in their own
currency. However, choosing a numeraire for risk measurement is not necessarily this straightforward. Even if
government revenues and expenditures are all denominated in the local currency, they may be responsive to the
changes in exchange rates. Consider for instance the case of emerging market economies, less diversified than their
industrialized partners, with heavy dependence of exports and GDP upon a few commodities. When prices of these
commodities are linked to a particular currency (such as oil), one would expect some correlation between the
exchange rate of that currency and the domestic currency value of government revenues and expenditures.
Assuming the degree of responsiveness of government revenues and expenditures to the relevant exchange rate can
be identified, the model may use as a numeraire a basket composed of local and foreign currencies that reflects such
sensitivity.

Another approach would be to measure cost as the ratio of debt servicing flows to government revenues,
both expressed in local currency. The projected revenues then can be based on an equation which includes the
elasticity of government revenues to the exchange rate, and a different projection of revenues would be produced for
each exchange rate scenario on simulation.

The currency numeraire could also be real or nominal depending on the link between government fiscal
surpluses and inflation. Although government revenues are primarily in nominal terms, they do not always move in
synchrony with inflation, that is, inflation shocks impact real government revenues. In the long-term, for instance,
there is a well known negative correlation between inflation and real growth. In the short term, inflationary shocks
may be associated both with higher or lower government revenues. Inflation caused by demand shocks tend to
increase real government revenues, so that inflation indexed debt acts as a hedge. Supply shocks, on the contrary,
reduce the supply of goods and services and tend to shrink real government revenues. Nominal debt, in this case
isn’t as harmful as inflation indexed debt. Clearly, one needs to know the source of inflation before reaching a
definite conclusion on the most convenient type of debt. In terms of the model numeraire, a pragmatic solution
again is to measure cost as the ratio of debt servicing flows to government revenues, both expressed in nominal
terms, and to include in the model a separate equation linking government revenues to inflation16.

Under any of the approaches, a thorough analysis of the sensitivity of government revenues and
expenditures to a foreign currency -or basket of currencies- is essential in order to determine the numeraire with
which the model will measure the cost of the sovereign liability portfolio.

The second dimension to look at is the time horizon relevant to measure cost and risk, which is essential for
estimating the liability portfolio interest rate risk. In general, this time horizon is dictated by the sensitivity of the
government’s revenues to interest rates, that is, the duration of government’s assets. If the government’s revenues
were highly responsive to short-term interest rates, or in other words, the assets have a short duration, a short time
horizon would be appropriate, and long-term fixed rate instruments would appear risky. If, on the other hand,
revenues were rather insensitive to short-term interest rates -the assets have a long duration-, a long time horizon
would seem more adequate and the main interest rate risk would come from the refinancing of short term
instruments or from the resetting of short term interest rates.

When the sensitivity of the stream of net revenues to interest rates is known, this implies that the interest
rate risk of the government debt portfolio can be measured as the volatility of debt service over a time horizon which
corresponds to the duration of the government’s assets. This interest rate risk will be minimized if the liability
portfolio is structured to have the same sensitivity, or, duration as the assets.

16 When the relationship between government revenues and inflation is not stable, historical information can be used to narrow
down the number of relationships or equations that are worth analyzing. The debt model can then be run for different paths of
government revenues and borrowing requirements, each one corresponding to one particular relationship between government
revenues and inflation. Each debt strategy will have as many estimates for cost and risk as the number of equations being tried.
However by focusing on the ranking of different debt strategies a sense of robustness can be found.
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In practice, government’s assets correlation to interest rates could be positive or negative depending on
whether interest rate shocks are demand or supply driven. Since such shocks tend to be random over the long time
horizon relevant to the government’s objectives, that average is for revenues to have a low or zero correlation to
interest rates. This is equivalent of an asset with long duration and implies a long time horizon for analyzing the risk
of the debt portfolio.

The time horizon establishes the valuation rules applicable to debt servicing cash flows17. Once these rules
are established, debt servicing costs can be expressed either in terms of cash flows or discounted to present value;
the key is to use the same time horizon whichever method is selected.. Although both measures are equivalent,
DMO:s often find the cash flow expression more natural and meaningful given their concern on the potential impact
debt service may have on the government budget which is also a cash flow. In addition, the cash flow expression of
debt servicing costs serves better to capture liquidity and refinancing risk whose importance has been highlighted in
the most recent debt crisis.

But no matter whether cost is expressed in cash flow or present value terms, the fundamental parameter
determining risk is the time horizon. Since for most countries the duration of the government’s assets tend to be
long, the time horizon should also be longl8.

In a way, the metrics for the currency and the time horizon provides the equivalent of a “notional
benchmark™ for the liabilities. To illustrate this point let us suppose that the stream of future fiscal surpluses the
government will use to service the debt is denominated in local currency and has a long duration. Ideally, liabilities
should bear those two main characteristics. If they do, the volatility of projected debt service measured in local
currency over the time horizon will be low. If this ideal portfolio is not feasible, -e.g. because of the lack of a
developed domestic market- projected debt service will be more volatile and the debtor has to bear with currency
and interest rate risks. But the closer the portfolio comes to the desired metrics the lower the projected volatility and
the lower the risk. Hence, by using the “notional benchmark” implied in the metrics, the simulation model allows
the debtor to quantify such risks and ultimately to look for an adequate strategy to manage them.

The former discussion puts forth the importance of discovering the financial features of the government’s
assets. But no matter how careful this analysis, it is possible that in the end some ambiguity about those true
financial features remains. Indeed, not only are the financial features of the government revenues stochastic, but the
events driving these financial features are themselves stochastic and difficult to model. That is the case of supply or
demand driven shocks on the financial variables, terms of trade shocks and policy response to both type of shocks.
So, even if it is possible to estimate on average what those sensitivities are over a long time horizon, there might be
periods in which those sensitivities significantly depart from their long term averages in a way that government’s
financial position could be at risk.

To deal with the degree of uncertainty on the metrics for cost and risk measurement, a possible solution
consists in running the World Bank simulation model using a few different metrics selected around identified values.
With this technique there will not be a single debt strategy that performs consistently better under all metrics.
Rather, strategies with a portfolio of liabilities diversified across the selected time horizons or alternative currency
compositions should perform reasonably well, giving a sense of robustness to the exercise. Nonetheless, dealing
with assets whose financial features are stochastic may be a difficult challenge for the type of ALM models that rely
on the metrics for building the links between assets and liabilities. A better approach in this case is the simultaneous
modeling of assets and liabilities that will be described in the next section.

A final comment related to the uniqueness of this type of risk analysis and its implications for cost and risk
measures is worth making. Given the particular conditions of different country economies, one would expect that

17 Short term loans, and long term ones indexed to short term interest rates, are refinanced or reset during the projection period,
and their debt service is thereby subject to the volatility of interest rates. If there are loans whose original maturity exceed the
time horizon, the cash flows falling beyond are discounted to the end of the time horizon. In this case, such loans debt service is
also subject to the volatility of the discount rates applicable at the end of the time horizon.

18 For DMO’s who actively wade their portfolio, in addition of using a long-term horizon for risk measurement and for the
liability benchmark, the actual portfolio should be marked to market in order to measure the performance and trading risk
incurred by the debt manager. However, such trading activity is inconsistent with the objectives of most DMOs and with most
governments tolerance to risk.
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every government has distinctive sensitivities of its fiscal surpluses to the financial variables, or, in other words, its
own metrics for the cost and risk estimates'™

V. ALTERNATIVES WAYS TO INCORPORATE THE GOVERNMENT’S ASSETS IN AN ALM APPROACH

So far, the methodology for risk analysis has focused on the liability side, treating the government’s assets
as exogenous to the model. As explained in the previous section, treating them as exogeneous poses a number of
problems starting by the inherent difficulty in discovering the true financial features of those assets. Furthermore,
not only are assets as affected by financial shocks as liabilities are, but in the case of the assets, their sensitivity to
the change of interest or exchange rates varies depending on the nature of the shock. In this context, assuming the
financial features for the assets and using them as the metrics for the liabilities is just a rough approximation. Three
different ways to better incorporate government’s assets in the analysis are considered in this section.

A first alternative involves dividing the government’s assets into its constituent parts, or sub-portfolios,
and exploring the financial features of these sub-portfolios separately and looking for natural hedges. Because
finding the sensitivity to interest and exchange rates is easier for some assets and liabilities than for others, it makes
sense to analyze them separately instead of aggregating the corresponding cash flows. Those asset classes with clear
financial characteristics then can be hedged by configuring a matching amount of the government’s debt to have the
same financial characteristics. The costs and risks of any remaining liabilities then can be modeled as described
above. This sub-portfolio approach reduces the problem of the indeterminacy of the assets financial features and
hence reduces the margin of error of the risk estimate.

Among the main government assets are the foreign reserves, on-lending to the rest of the public sector, and
in some countries, the government’s stake in companies devoted to the production of commodities that constitute a
main source for foreign exchange for the country as a whole e.g. oil in Venezuela, copper in Zambia, etc.

To illustrate the sub-portfolio approach let us assume that: (i) the only liability the government has is its
external debt -contingent liabilities can be neglected20-, (ii) foreign reserves and the stake in the oil state company
represent all foreign currency assets, with identifiable sensitivity to interest rates and a known currency composition,
and (iii) other assets are net revenues whose financial characteristics cannot be precisely determined. By following
the sub-portfolio approach, a portion of the government foreign debt, bearing the same financial features found in
the foreign assets, could be matched to those assets. The remainder of the foreign liability portfolio is matched with
other assets, possibly domestic, but whose financial features cannot be precisely determined. This “residual” sub-
portfolio represents the government’s net exposure and the debt manager can now concentrate on this portion to
identify and quantify the government’s risk21 (see diagram 5).

1 For instance, cost could be nominal when measured as debt servicing flows, or, real when scaled by government revenues or
GDP. The first one suits a country where government revenues are not very sensitive to inflation. Cost can also be measured in
terms of cash flows over a particular time span that may differ from one country to another. It may partially involve marking the
portfolio to market, or ignore it completely. As long as risk is estimated as a cost increase under different scenarios for the
financial variables, each measure of cost implies a corresponding one for risk thus varying from one country to another.

0 Contingent liabilities can seldom be neglected particularly after their role in recent economic crises like Asia in 1998 and more
recently in Argentina. Implicit or explicit commitments of the central government to SOE, sub-nationals or other agents in the
economy, often times pose a serious currency risk as a substantial part of these agents liabilities is denominated in foreign
currencies whereas their assets are largely denominated in local currency. Also, market risks may cause severe liquidity
problems when governments lack budgetary procedures that account for the expected cost and reserves against unexpected costs,
as there are no assets readily available to match those liabilities.

2! When Contingent Liabilities (CL) are brought into the picture, aside from determining the CL’s elasticity to interest and
exchange rates, the value of the CL itself has to be found. CL behave like options that are exercised if a certain event occurs, for
instance, the govemment may have to bail out a state owned enterprise (SOE) if the latter go belly up. One approach to value
these options is to simulate the distribution of the underlying variable that triggers the government’s intervention, in our case, the
SOE performance, which then allows to simulate the corresponding government’s payout.  Often, this simulation is a function
of the same economic and financial variables that generate risk for direct debt, so the technique for valuing CL is similar to the
one described in section II and used to quantify the risk of a sovereign liability portfolio. Once the value of the CL and its
elasticity to changes in interest and exchange rates are known, it is feasible to incorporate them in the sub-portfolio approach
described before.
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Diagram 5 - Government’s Balance Sheet

Assets Liabilities
PV of future net Debt
revenues

Foreign reserves

Stake in the oil
company

A second avenue to improve the risk analysis in a ALM context consists in allowing a more explicit
interaction of the simulation of the debt servicing flows with the macro projections, in particular, with net fiscal
revenues and new borrowing requirements. This can be done by building an interface between the World Bank
debt model interface with a macro-programming one.

In a typical macro-programming exercise, the set of macro variables is projected forward ensuring both
arithmetic consistency and economic plausibility. Take for instance RMSM-X, the model used by the Bank and the
IMF22. It uses four sectors: public, private, monetary and foreign. Based on the fundamental account identity of
standard national income accounts, together with behavioral equations and a set of assumptions, the model builds
the flow of funds between sectors: consumption and investment of public and private sectors, the current and capital
flows in the balance of payments, and credit to the public and private sector in the monetary sector. The model may
be closed by selecting the government spending and borrowing, or if the governments accounts are specified, the
closure is given by the selecting the level of private spending and investment. Alternatively, if borrowing
restrictions are imposed, the model closes selecting the growth that is consistent with such financing restrictions.

Clearly, for every macro scenario projected there is a corresponding projection of interest and exchange
rates that are consistent. By construction, the baseline case in the deterministic simulation (or, the mean of debt
servicing cost in the stochastic one) should correspond to the macro context that is most likely to occur.

Once the projections of interest and exchange rates depart from the baseline case various sets of macro
variables and debt service paths can be consistent with the new levels of the market variables. This is because there is
more than one way for the economy to adjust to unexpected shocks on interest or exchange rates. Accordingly, by
choosing a particular “response” to the shock, a new “macro environment” can be found. For instance, in the public
closure of RMSM-X, a real depreciation of the exchange rate increases the foreign sector contribution to GDP at the
expense of government and private sector consumption, reducing government borrowing requirements. Foreign
borrowing is then adjusted to offset the marginal surplus generated in the current account of the balance of payments.

The input of the shocks on the financial variables on the macro programming model allows us to estimate
new government borrowing requirements which, in effect, become endogenous to the joint projection of the two
models. The new borrowing projections are the fed into the debt model for a new simulation of cost and risk which
then are fed back into the macro model, etc. The iterations shall continue until all conditions of arithmetic and
economic consistency are satisfied.

2 RMSM-X (1997) Reference Guide.
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Clearly, this type of iterative analysis could become quite tedious so the number of risk scenarios would
have to be limited. And the choice of policy responses for closure is somewhat arbitrary. But it does allow for a
direct analysis of the sustainability of government debt under the risk scenarios —e.g. certain policy choices might no
be feasible and this can be represented as limits on maximum taxes or minimum government spending requirements.
If shocks cause these limits to be exceeded the debt is not sustainable. And even if the debt is sustainable, this type
of analysis also gives a qualitative insight to the economic costs of a risky debt portfolio because of the adjustments
to taxes or government spending and the impact on economic growth.

Although the model cannot quantify the economic and social losses derived from sacrificing growth, the
risk analysis provides insightful information regarding the burden debt presents for the macro program and, in the
extreme in which where debt cannot be serviced by adjusting the government revenues or expenditures, it provides a
warning about a potential government insolvency.

Although the suggested interaction between debt and macro-programming models allows a better
incorporation of the government assets in the risk analysis, it also forces a specific type of correlation between
financial and economic variables that is given by the “response” chosen to the shock, or in other words, by the
selected closure of the macro model. In the actual event, different policy makers might choose different responses,
the specified correlations will be wrong and so will the measures of cost and risk. In this context it might be better
to directly model such “reaction function” using historical data.

A third approach , then, is to jointly model the government’s assets and liabilities. These are uncharted
waters for DMOs and only the Swedish National Debt Office has published its first attempt to such type of ALM
modeling (the French Treasury is said to be experimenting with a joint modeling approach as well)23. The idea here
is to explicitly model the links between the financial variables affecting future debt service and the variables
affecting government revenues.

One way is by constructing an econometric model with behavioral equations that specify the effect of
macro variables on the financial variables. For instance, specifying domestic short-term interest rates as a function
of inflation and real growth in a way that higher growth brings about higher interest rates. This approach has the
advantage of solving the interest ratés for a given value of the macro variables guaranteeing consistency between the
two.

The disadvantage however, as discussed before, is that behavioral equations impose “reaction functions”
and correlations between financial and economic variables that are not always correct. Depending on whether the
economy is in a boom or in a slump, or depending on the nature of a particular shock, those correlations may
change. In addition, there is no general equilibrium theory of how real economy and financial variables are jointly
determined, so models of this type necessarily contain some ad-hoc elements.

Instead of forcing the correlations through behavioral equations in an econometric model, another
possibility is to derive those correlations from actual data, estimating a variance-covariance matrix containing all
relevant variables. In this case, the problem lies in the large number of correlation coefficients that needs to be
estimated —exchange rates with different currencies, interest rates with different maturities for different currencies,
and a set of macro variables for the local economy and for the relevant foreign economies- since the data
requirements increase exponentially with the number of unknowns for the estimates to be statistically reliable. In
addition, a joint probability distribution is needed for that variance-covariance matrix in order to provide confidence
intervals that can be used to derive meaningful risk measures.

A possible approach to reduce the number of coefficients to be estimated is to impose certain parameters.
For instance, a factor model in which a smaller number of variables is used to drive the others. We are unaware of
any debt office which has used this type of statistical approach.

2 See Bergstrom, P (2000)
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VI. CONCLUSION

There is widespread consensus that poor debt management can have a destabilizing impact on the
government budget through the unexpected increase in debt servicing costs. The risk modeling technique used by
leading DMOs are based on implicit simplifying assumptions that allows them to model the sovereign liability
portfolio in a tractable manner. In effect, government revenues are considered exogenous which permits a focus on
the projection of the financial variables, limiting the complexity of the exercise to the simulation of the interaction of
future interest and exchange rates and to the simulation of the interest rate term structure. Within this approach, a
few scenarios for future government revenues, designed independently from the simulation of the liabilities, are
included to check the robustness of the different debt strategies24.

In attempting to build a more explicit link with the government’s assets, the model developed by the World
Bank moves one step further. The model uses an analysis of the financial characteristics of the government’s
revenues as an explicit metric to measure cost and risk of the liabilities. Keeping the simplifying advantage of
modeling the government’s liabilities only, the model relies on a careful analysis of the government’s net revenues
to quantify the interest and exchange rate risks of the debt portfolio. However, discovering the financial features of
the government’s revenues may prove a major challenge. Not only can assets have an implicit financial structure in
the sense that they may be correlated with financial shocks, and therefore can be modeled in a2 manner similar to the
financial liabilities, but these correlations may change depending on the source of the shock.

The alternative to improve the treatment of the assets is to introduce the idea of jointly modeling assets and
liabilities. A first approximation consists in dividing the government’s assets into its constituent parts, or sub-
portfolios. Because finding the sensitivity to interest and exchange rates is easier for some assets and liabilities thran
for others, this sub-portfolio approach reduces the problem of the indeterminacy of the assets’ financial features and
hence reduces the margin of error of the risk estimate.

A second alternative is to build an interface between the World Bank debt model and a macro-
programming one. The input of the shocks on the financial variables on the macro programming model allows us to
estimate new government borrowing requirements which, in effect, become endogenous to the joint projection of the
two models. The new borrowing projections are then fed into the debt model for a new simulation of cost and risk
which then are fed back into the macro model, etc. The iterations are continued until all conditions of arithmetic and
economic consistency are satisfied. Although the idea is for the interface between the two models to help discover
the true correlations between the financial and economic variables, this approach has the disadvantage that the
specification of the macro-programming model imposes particular policy responses to the financial shocks and
therefore imposes the correlations that should result from the analysis.

A more comprehensive solution would indeed be the joint simulation of future debt servicing flows and
future government budget accounts. The few DMOs that are experimenting in these uncharted waters have
struggled with the specification of the model, since there is no general equilibrium theory of how the real economy
and financial variables are jointly determined. Ad-hoc specifications of econometric models impose correlations
between financial and economic variables that are not always correct. Statistical models that attempt to capture
those correlations using only historical data through variance-covariance matrices, run into large data requirements
that, if unfulfilled, turn the correlation coefficient estimates unreliable. A possible approach to use this statistical
approach is to reduce the number of parameters to be estimated so as to recover degrees of freedom and bring the
variance-covariance matrix to a manageable size. This can be done by estimating some parameters using an
econometric model, or statistical Arima model, or finally using a factor model in which a smaller number of
variables is used to drive the others. We are unaware of any debt office which has used this type of statistical
approach.

2% See Matos, P (2001)
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ABSTRACT

This paper shows that, under mild conditions, the currency composition of a country’s foreign debt portfolio is
responsive to exchange rate movements. The empirical analysis is carried out for a panel of 14 emerging economies
in the period 1970-98, and complemented by time series evidence for the Latin American countries in the sample.
Attention is focused on the stocks of foreign liabilities denominated in US dollars, deutsche marks (DM), Japanese
yen, and Swiss francs. The results of the empirical analysis show that foreign debt portfolio management has been
sub-optimal in the countries under examination in the sense that the currency composition of foreign debt has not
reflected a substitution effect away from the currencies that have appreciated over time vis-a-vis the US dollar.

IS FOREIGN DEBT PORTFOLIO MANAGEMENT EFFICIENT IN
EMERGING ECONOMIES? EMPHASIS ON LATIN AMERICA

I. INTRODUCTION

Foreign debt portfolio management has become a key issue for fiscal policymakers in developing countries
since the Debt crisis of the 1980s. More recently, the financial turmoil experienced in the 1990s by several emerging
markets in Asia and Latin America, as well as Russia, have shown that governments should manage their foreign
exposure so as to prevent a mismatch in the currency composition of their foreign assets and liabilities. There is now
ample evidence that the Asian crisis was precipitated by volatility in the U.S. dollar-yen exchange rate, which drove
a wedge between the region’s export earnings, denominated primarily in U.S. dollars, and its financial liabilities,
increasingly denominated in Japanese yen (Corsetti and others, 1998; IMF, 1998a). According to the IMF (1998b),
foreign debt burdens increased significantly in Asia due to the region’s large and unhedged exposure to the yen,
which appreciated steeply against the U.S. dollar in the first half of the 1990s. Likewise, it can be argued that the
currency composition and maturity profile of Mexico’s foreign debt, rather than its volume, were key elements
undermining investor confidence and leading to the peso meltdown of 1994-95 (Sachs and others, 1995).

Asset pricing and portfolio selection models offer interesting insights into optimal foreign debt portfolio
management. These models suggest that the portfolio share of an asset should be proportional to its rate of return,
and that investors should hedge against risk and unexpected movements in liability values. An interesting
application of these models is foreign debt portfolio management, given the currency composition of a country’s
foreign debt, and the rate of return of assets denominated in different currencies. Intuitively, other things equal,
changes in the share of a country’s foreign debt denominated in a given currency are associated with that currency’s
exchange rate movements relative to other currencies in which the country’s foreign debt may be denominated. If,
for instance, a country’s foreign debt portfolio is denominated in U.S. dollars and Japanese yen, an appreciation of
the yen vis-a-vis the U.S. dollar leads to an increase in the U.S. dollar-value of the share of debt denominated in yen.
Optimal portfolio management dictates in this case that the volume of yen-denominated debt should be reduced so as
to offset the impact of the appreciation of the yen on the U.S. dollar-value of the yen-denominated debt. As a result
of this substitution effect, the U.S. dollar-value of the share of debt denominated in yen should not be affected by an
appreciation of the yen relative to the U.S. dollar.

Obviously, the overall currency composition of a country’s foreign debt portfolio may exhibit some
rigidity, which reduces the efficiency of portfolio management instruments and leads.to sub-optimal debt portfolio
management. Rigidity may be attributed to such factors as the country’s foreign trade and financial transactions, the
overall supply of international credit, and capital flows. The proportion of official lending in total foreign liabilities,
often denominated in the lender’s currency, is another reason why portfolio managers may be unable to alter the
currency composition of foreign debt in response to adverse exchange rate movements.

In this paper, we test whether the currency composition of different countries’ foreign liabilities has offset
adverse exchange rate movements. We use panel cointegration techniques to estimate the long-run relationships
between each of the debt shares and the corresponding exchange rates, and then test for causality in the Granger
sense between exchange rate movements and changes in debt shares. Our panel includes 14 emerging economies
over the period 1970-98. To complement the panel data analysis with special emphasis on the Latin American
countries in the sample, we use standard cointegration analysis for time-series data. The intuition of the empirical
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analysis using both panel and time series data is that, if changes in debt shares cointegrate with exchange rate
movements, a stable long-run relationship is expected to exist between changes in the currency composition of a
country’s foreign debt portfolio and exchange rate movements. Debt portfolio management can be deemed optimal
if movements in exchange rates do not Granger-cause changes in debt shares denominated in the corresponding
currencies. In other words, foreign debt portfolios are managed optimally if, for instance, the U.S. dollar-value of the
share of debt denominated in yen is not affected, in the Granger-causality sense, by adverse U.S. dollar-yen
exchange rate movements. Preliminary tests are also carried out by comparing the correlation coefficients between
changes in debt shares and exchange rate movements and their relative volatility.

The paper is structured as follows. Section II provides a brief review of the foreign debt management
literature. Section III presents the data and preliminary empirical findings. Section IV reports the results of the
dynamic panel and time series analyses. Section V discusses the empirical findings, and Section VI concludes.

II. THE LITERATURE

The literature on foreign debt management in emerging markets was motivated to a great extent by the
Debt crisis of the 1980s. The early literature focused on the debt transfer problem, according to which an indebted
country could reduce its external exposure by managing its import and export flows so as to generate large enough
trade surpluses to offset the costs of debt service (Sachs, 1988). Limited hedging opportunities, shallow domestic
capital markets, undiversified trade patterns, and adverse terms of trade movements were often highlighted as key
factors explaining the difficulties in debt management facing most developing countries in the 1980s (Cooper, 1992;
Fry, 1992; Dooley, 1995). The diversification of exports was the key long-term policy response advocated in this
strand of literature. In the short run, international competitiveness and exports could be boosted chiefly through
nominal devaluations, rather than productivity gains (Edwards and Larrain, 1989; Williamson, 1990). Against a
background of unfavorable price-wage dynamics, these devaluations fueled inflationary pressures in most indebted
countries in the 1980s.

Subsequently, in the late 1980s and early 1990s, the literature reflected the second phase of the Debt crisis,
in which debt rescheduling became a prominent feature of foreign liability management. Renewed access to
international capital markets for most indebted countries ushered in several types of debt swap operations, alleviated
important external liquidity and solvency constraints, encouraged private lending, and reduced the share of public
and publicly guaranteed liabilities in total foreign debt stocks. Together with comprehensive trade and investment
liberalization, these factors facilitated hedging against foreign exchange risk and gave indebted countries more
leeway in foreign debt management.

More recently, the debt management literature has focused on the consolidation of market-oriented reform
and macroeconomic stability in indebted countries, particularly in Latin America and Central and Eastern Europe.
These countries have progressively liberalized their trade, investment and international payments regimes, phased
out capital controls, and facilitated international capital movements. In this more liberal policy environment, foreign
debt management has become a key element of fiscal policymaking, particularly in terms of exchange and interest
rate variability, as well as volatility in capital flows (Cassard and Folkers-Landau, 1997, IMF, 1998b). In recent
years, governments have played a prominent role in financial intermediation and foreign debt management.

The literature on the optimal currency composition of foreign debt stocks in the developing world is
limited. One of the few studies in this area was carried out in 1992 by S. Claessens using monthly Brazilian and
Mexican data over the 1970s and 1980s to estimate the relationship between total exports and the effective cost of
borrowing in three currencies (U.S. dollar, Japanese yen, and the deutsche mark). The currency composition of a
country’s net liabilities is estimated to minimize the domestic currency variability of export earnings net of foreign
debt service. The results show that Mexico and Brazil could have lowered their external exposure by continuously
altering their debt portfolios. The author concludes that the low correlations between borrowing costs and export
prices render the currency composition of foreign debt an imperfect hedging tool against shocks in external prices.

In a complementary strand of literature, Demirgii¢-Kunt and Detrigiache (1994) provide a descriptive
analysis of the currency composition of long-term foreign debt for nine highly indebted countries in the 1980s and
estimate its impact on interest spreads, using panel data analysis. Their findings show that lower spreads can be
explained by a large share of official lending in total foreign borrowing. The results also suggest that spreads are not
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significantly affected by the rising share of floating interest-bearing debt, relative to fixed interest rates that
prevailed in the 1970s and 1980s.

ITI. DATA AND PRELIMINARY FINDINGS

The foreign debt data used in this paper are available from the World Bank’s Global Development Finance.
Due to lack of data on the currency composition of foreign debt for most developing countries, our sample
comprises 14 emerging market economies (Argentina, Brazil, Chile, Colombia, Egypt, India, Indonesia, Korea
(South), Malaysia, Mexico, Thailand, Philippines, Turkey, and Venezuela) for which continuous annual data for
197098 are available. The exchange rate series are obtained from the World Bank’s World Development
Indicators. Because for most countries the largest share of long-term foreign debt is denominated in U.S. dollars,
followed by Japanese yen, deutsche mark, and Swiss francs, attention is focused here on these four currencies. The
U.S. dollar is used as the numeraire currency, with respect to which debt shares and exchange rates are defined. The
foreign debt data used here do not allow for distinguishing the portfolio managers between the government and
private-sector borrowers and the foreign debt stock by debt instrument (sovereign bonds, corporate securities,
accounts payable, and derivatives, among others). Exchange rate-indexed debt is treated as foreign debt and
liabilities denominated in a country’s own currency are treated as domestic debt.

Using cross-sectional analysis, where the data set was constructed by averaging the exchange rates and debt
shares for each time period over the sample of countries under examination, a preliminary visual test of optimality in
foreign debt portfolio management is provided in Figure 1. Debt shares and exchange rates are plotted in the vertical
axes. Should portfolio management be optimal, as suggested by the theoretical model presented in the Appendix, an
appreciation of a given currency should lead to a reduction in the volume of foreign debt denominated in that
currency to keep its U.S. dollar value-constant. In Figure 1, optimal portfolio management would require the U.S.
dollar-denominated debt share schedule to be flat irrespective of the downward and upward movements in the
exchange rate curve. However, the figure suggests that an appreciation of the three currencies relative to the U.S.
dollar increases the U.S. dollar-value of foreign debt denominated in these three currencies.

This is particularly true in the case of the Japanese yen: a persistent appreciation of the yen vis-a-vis the
U.S. dollar since 1970 has led to a persistent increase in the U.S. dollar-value of yen-denominated debt with respect
to the total debt denominated in U.S. dollars, without an offsetting reduction in the volume of foreign debt
denominated in yen. Figure 1 shows that, between 1970 and 1998, the rise in the U.S. dollar-value of the yen-
denominated debt has been impressive: from 5 per cent to roughly 45 percent of the U.S. dollar-denominated debt.
In this 28-year span, the U.S. dollar-value of the share of deutsche mark-denominated debt has varied between
approximately 5 and 20 per cent of the dollar-denominated debt in the sample of countries under examination. The
U.S. dollar-value of the Swiss franc-denominated debt has fluctuated considerably between roughly 15 and 35
percent of the debt denominated in U.S. dollars.

Using time-series analysis, additional informal tests can be carried out, consisting of comparing the
standard deviations of changes in the exchange rate and debt share series, and the correlations between the two
series. When foreign debt management is optimal, the U.S. dollar-value of the debt share denominated in a given
currency is not affected by exchange rate movements and, therefore, the correlation between changes in debt shares
and exchange rates should be zero. The U.S. dollar-value of debt shares should also be less volatile than exchange
rate movements. In this case, the ratio of the standard deviation of the U.S. dollar-value of debt shares to the
standard deviation of the exchange rates should be less than 1.

The results of the preliminary descriptive tests are reported in Table 1. With respect to the correlation tests,
the results provide mixed evidence. The null hypothesis of no correlation is rejected in five countries (Argentina,
South Korea, India, Philippines, and Venezuela). In the other nine countries, there are mixed signals where the no-
correlation hypothesis cannot be rejected for all currencies. On the other hand, the results of the volatility tests
provide overwhelming evidence to support the assumption of optimal foreign debt management in our sample of
indebted countries. In the case of Turkey, there is mixed evidence where the null hypothesis cannot be rejected for
all currencies.
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IV. ECONOMETRIC ANALYSIS

Based on the theoretical model described in the Appendix, the empirical analysis of optimality in foreign
debt portfolio management can be carried out using both panel and time series data. Both methodologies are
described in detail in the Appendix. As argued by Greene (2000), panel data analysis is useful when we can be
confident that the differences between the cross-sections can be viewed as parametric shifts of the regression
function. Nevertheless, time-series analysis sheds more light on the individual countries in the sample and allows the
policymaker to draw policy implications based on previous knowledge of cross-country differences in debt
management.

A. Evidence from Panel Data Analysis

Following the estimation procedure described in the Appendix, we performed the Im, Pesaran, and Shin
(1997; hereinafter referred to as IPS) test to identify possible unit roots in the data for the levels and first differences
of (the logarithm of) each of the variables of interest.”” The results of the panel unit root tests are reported in Table
2. With two exceptions, the ¢-bar statistics suggest that the six variables are nonstationary. The hypothesis of a unit
root in (the logarithm of) the three debt-share variables cannot be rejected in any case except for the debt share
denominated in deutsche mark without a time trend. Similar results are reported in the case of the three exchange
rates, where the #-bar statistic is greater than the critical value only in the case of the deutsche mark/U.S. dollar

exchange rate ( @payss) with a time trend. By contrast, when first differences are taken, the results of the panel

unit root tests strongly indicate rejection of the null hypothesis in all cases. Thus, our findings show that all six
variables are I(1).

Given the results of the unit root tests, we proceeded to the panel cointegration tests. Based on the test
developed by Pedroni (1999) and Kao (1999), described in detail in the Appendix, we defined three models, where
each debt share is regressed on the three exchange rates. The f-bar statistics for the panel cointegration tests are
reported in Table 3. The null hypothesis is that there is no cointegrating vector and the alternative hypothesis is that
there is one cointegrating vector. The results provide strong evidence of the existence of long-run relationships
between the debt shares and the corresponding exchange rates in the three models when a time trend is included in
the estimating equations. In the three models, the null hypothesis is rejected at the 1 percent level of significance.
Furthermore, in the other three models that exclude a time trend, the cointegration results are supportive of the
hypothesis of a long-run relationship between each of the debt shares and the exchange rates, except in the case of
the debt share denominated in Swiss francs, where the null hypothesis cannot be rejected.

Overall, since the cointegration results are supportive of the hypothesis of a stable long-run relationship
between each of the debt shares and the corresponding exchange rates, we can estimate the cointegrating vectors
using the DOLS procedure described in Appendix I, and then test for causality. In principle, as discussed above,
optimal foreign debt portfolio management requires that the volume of foreign debt be adjusted in response to
adverse exchange rate movements to keep the U.S. dollar-value of the debt portfolio constant. As a result, the
exchange rate movements should not Granger-cause changes in debt shares.

The estimated long-run relationships using the DOLS procedure are reported in Table 4. There is strong
evidence that foreign debt management is sub-optimal with respect to the three different debt shares. The first row of
Table 4 shows that the Japanese yen/U.S. dollar exchange rate ( €yen/i/s$ ) has a significant impact on the debt share
denominated in Japanese yen ( Debt v )- The F-test of the exclusion of the dynamic terms and the level of Eyen/Uss
in the Debt, model shows that @yen/Uss Granger-causes Debt, . The same results are reported in the other two
cases where the debt share denominated in DM (Debt,, ) is affected by the deutsche mark/U.S. dollar exchange

2 The degree of augmentation was determined following the general-to-specific procedure recommended by Campbell and
Perron (1991). We started with four lags and estimated equation (2), the Appendix, with and without a time trend. In both cases,
the null hypothesis is that the variable in question contains a unit root against the alternative hypothesis that the variable is
stationary.
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rate (epmuss), and the effect of the Swiss franc/U.S. dollar exchange rate (espr/Uss) on the debt share
dominated in Swiss francs ( Debt ;) is significant at the 1 percent level of significance. The F-statistics also show

that €ppyyss causes Debt,, , whereas Debt, is caused by €sry1uss -

To test the robustness of the results reported above, we re-estimated the cointegrating vectors using the
DFE estimator, described in Appendix I, and tested for temporal causality. The results, reported in Table 5, reinforce
the previous findings that foreign debt portfolio management is sub-optimal in the indebted economies in the panel.
Based on standard F-tests, the null hypothesis of no-causation is strongly rejected in two cases out of three. The F-

statistics show that €y.n//ss Granger-causes Debt,. , whereas @ppyuss Granger-causes Debt y atthe 1 percent
level of significance. Only in the case of the debt share denominated in Swiss francs do the results based on the DFE

estimator contradict the previous finding that €gz,,;ss Granger-causes Debt . .

B. Evidence from Time Series Analysis for Latin America

This section provides more detailed time series evidence for the six Latin American emerging markets in
the sample (Argentina, Brazil, Chile, Colombia, Mexico, and Venezuela). We start our analysis by testing the order
of integration of the variables of interest using the standard augmented Dickey-Fuller (1981) test. Consistent with
the panel data evidence reported above, the estimated results indicate that the variable of interest are I(1), or
stationary in first differences, as the null hypothesis of non-stationarity cannot be rejected at the 5 percent level of
significance unless the first difference is taken.?

The Johansen (1992) procedure of cointegration is used in our analysis. Due to the small number of
observations, the lag length is limited to two. A drift is also included in the VAR system. Table 6 reports the
cointegration tests between the exchange rates and the debt shares denominated in Japanese yen. The results indicate
the presence of a unique cointegration vector in all countries, although two cointegrating vectors are found to exist
in the case of Chile. The cointegration vectors are presented in normalized form, where the coefficient of the debt
share is set equal to 1. The coefficients of the own exchange rate (Japanese yen-U.S. dollar) is negative for all
countries, except Venezuela. The negative sign is not compatible with the diversification hypothesis according to
which the volume of debt is adjusted to offset adverse exchange rate movements and hence keep its dollar-value
unaffected. Moreover, the debt share denominated in Japanese yen is found to be exogenous to exchange rate
movements only in three countries (Argentina, Colombia, and Venezuela).

Table 7 reports the results of the cointegration tests between the exchange rates and the debt shares
denominated in deutsche marks. The null hypothesis of no long-run relationship is rejected in all cases. Again, the
coefficient of the own exchange rate (deutsche mark-US dollar) is negative in all countries. Furthermore, the
hypothesis that debt shares denominated in deutsche marks is weakly exogenous with respect to the exchange rates
movements is accepted in three countries (Argentina, Chile, and Colombia). Comparing the normalized
cointegrating vectors across Tables 6 and 7, it can be argued that there is a substitution effect between the European
currencies under examination (deutsche mark and Swiss franc) in the yen equation (Table 6) and in the deutsche
mark equation (Table 7). In these two equations, the coefficients of the deutsche mark-US dollar and the Swiss
franc-US dollar exchange rates enter the cointegration vector with opposite signs.

In the case of the debt shares denominated in Swiss francs, the analysis is limited to four countries and the
evidence is less clearcut. Table 8 shows that there is a long-run relationship between exchange rates and the debt
shares denominated in Swiss francs in two countries (Argentina and Brazil), where the debt shares are also not
weakly exogenous with respect to the exchange rates.

2 We supplement the ADF test statistics by the examination of other properties of the series such as the correlograms and
spectral densities of the variables. The results are available upon request.
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V. DISCUSSION

The findings reported above show that exchange rate movements Granger-cause changes in debt shares.
This means that foreign debt portfolio management is sub-optimal. Sub-optimality may result from some rigidity in
the currency composition of a country’s foreign debt stock. This may be attributed to a variety of factors. For
instance, limited access to, or availability of, instruments to hedge against exchange rate risk may not allow for
offsetting changes in the composition of debt portfolios in response to adverse changes in exchange rates. With
undiversified trade and financial transaction patterns, a considerable share of the country’s foreign assets and
liabilities may be denominated in the same currency. Countries may therefore be unable, or unwilling, to alter the
composition of their foreign debt portfolios in response to adverse movements in exchange rates.

Sub-optimality in foreign debt management can also be attributed to the term-structure of international
lending contracts. A high share of foreign assistance, such as grants and concessional lending, in a country’s total
foreign borrowing may lead to sub-optimal foreign debt management (Li, 1992). In addition, a high share of public
or publicly-guaranteed liabilities in total foreign debt may discourage efficient debt management by private sector
borrowers. Access to foreign exchange by private sector firms may also be limited, thereby preventing changes in
the composition of private sector debt portfolios.

An important policy question in efficient foreign debt portfolio management is whether the government in
developing countries should act as a debt portfolio manager and hence participate actively in financial
intermediation. This is because, among other things, emerging markets often lack the financial markets needed for
efficient private sector-led portfolio management, such as a liquid market for long-term, fixed-interest government
debt to be used as a hedge against exchange rate risk, for instance. Although there are welfare-improving roles for a
developing country’s government as a debt portfolio manager, its participation in financial markets may increase
corporate and sovereign default risks and therefore portfolio management costs (Dooley, 2000). In the context of
this paper, the costs and benefits of foreign debt portfolio management need to be weighed against the default risks
that may change in different currencies in which a country’s foreign debt may be denominated.

V1. CONCLUSION

The Debt crisis of the 1980s highlighted the need for capital-importing countries to manage their foreign
liabilities efficiently so as to preserve their intertemporal solvency. A crucial aspect of optimal foreign debt portfolio
management is the currency composition of debt portfolios. This is because exchange rate movements, which are
exogenous to the debt portfolio manager, tend to alter the relative value of foreign liabilities and the shares of the
country’s foreign debt denominated in different currencies. The recent experience of several emerging markets in
Asia and Latin America suggest that these exchange rate swings may exacerbate international solvency problems
even without significant debt accumulation. In this case, although many causes of balance of payments crises may
be deemed to be home-grown, developing and emerging economies have also been affected adversely by volatility
in exchange and interest rates.

This paper developed a simple model of foreign debt portfolio management and used dynamic panel data
and time series analyses to test for the existence of a stable long-run relationship between the currency composition
of a country’s foreign debt portfolio and exchange rate movements. Attention is focused on a sample of 14 emerging
market economies in the period 1970-98. The results reported here suggest that foreign debt portfolios have been
managed sub-optimally in the countries under examination in the sense that adverse exchange rate movements have
not been offset by a reduction in the volume of debt denominated in the appreciating currency. The time series
evidence provided for the Latin American countries in the sample is in line with the panel data findings, indicating
that foreign debt management in Latin America does not seem to differ significantly from the other emerging
markets. This is particularly true in the case of the yen-denominated foreign debt. The persistent appreciation of the
yen vis-a-vis the U.S. dollar has not been translated into a reduction in the volume of yen-denominated debt, so as to
prevent the increase in the U.S. dollar-value of the debt denominated in Japanese yen.

In principle, the currency composition of foreign debt stocks can be deemed to be an effective tool for
foreign debt portfolio management. However, the results reported here are suggestive of the inability of foreign debt
portfolio managers to adjust the currency composition of foreign debt portfolios in line with exchange rate
movements. These findings may be attributed to some rigidity in the currency composition of foreign debt, given
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such factors as a country’s trade and investment patterns, as well as the currency composition of foreign borrowing
and capital inflows, which impose constraints on portfolio diversification. Additional constraints may be due to the
term structure of international lending contracts, the share of aid and concessional lending in a country’s total
foreign borrowing, and the share of public or publicly guaranteed liabilities in total foreign debt. Domestic credit
market imperfections, institutional factors and the depth of markets for longer-term hedging may also lead to sub-
optimal portfolio management. In this respect, the currency composition of foreign debt portfolios may be
determined more directly by supply factors, given the structure of international lending and capital movements,
rather than portfolio diversification mechanisms.

Our empirical results are not without policy implications. Policies aimed at capital market development,
including adequate prudential regulations in the financial sector, would tend to improve risk management in the
private sector, and encourage the development of more sophisticated hedging instruments and private sector-led
foreign debt portfolio management. Also, the removal of restrictions to residents’ holding of foreign exchange, as
well as the liberalization of capital movements in general, could reduce transaction costs in foreign exchange
operations and therefore encourage efficient foreign debt management by private sector firms. When governments
are the key foreign debt portfolio managers, they should avoid asset and liability structures that are likely to trigger
default and subsequently increase portfolio management costs, as well as discourage the development of hedging
instruments and markets in the private sector. When the government is an active foreign debt portfolio manager, the
implicit assets and liabilities associated with exchange rate and lender of last resort commitments are of particular
importance. If such commitments are in place, the government should regulate the behavior of the private sector in
order to control the growth of implicit liabilities.
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Table 1. Preliminary Tests

Correlations Volatility Ratios
Yen DM SFr Yen DM SFr

Argentina -0.39** -0.55* -0.67* 15.47* 7.10* 10.34*
(-2.09) (-3.15) (-4.33)

Brazil -0.23 -0.21%** -0.12 197.09* 6.41* 13.72*
(-1.13) (-1.35) (-0.58)

Chile 0.08 -0.40** 0.13 19.47* 3.80* 18.06*
(0.38) (-2.09) (0.63)

Colombia 0.16 -0.31%xx 26.34* 4.16*
(0.78) (-1.57) A

Egypt -0.13%%%* -0.03 -0.06 6.94* 8.87* 10.29*
(-1.99) (-0.45) (-0.95)

India -0.44%* -0.49* -0.40** 3.39* 2.09%** 1491*
(-2.34) (-2.70) (-2.09)

Indonesia -0.35%** -0.22 -0.14 4.10* 3.81* 6.37*
(-1.79) (-1.08) (-0.69)

Korea (South) -0.24 -0.17* -0.13* 32.06* 12.02* 21.77*
(-4.74)* (-3.39) (-3.68)

Malaysia -0.28 -0.14 -0.33**x* 9.93* 25.58* 11.39*
(-1.40) (-0.69) (-1.68)

Mexico -0.41%* -0.22 -0.11 13.64* 7.89% 1121* -
(-2.15) (-1.08) (-0.56)

Philippines -0.42** -0.50* e 9.08* 6.37*
(-2.22) (-2.76)

Thailand -0.22 - -0.41%* e 5.97* 4.90%*
(-1.08) (-2.15)

Turkey 0.08 -0.40** -0.38** 19.94* 1.68 4.89*
(0.39) (-2.09) (-1.97)

Venezuela -0.38%* -0.34%* e 20.79* 23.69*
(-1.97) (-1.74)

Sources: GDF and WDI data; and IMF staff estimations.

The numbers in parentheses are #-statistics. Statistical significance at the 1, 5, and 10 percent levels is denoted by, respectively,
(™), (*%), and (***). In the case of the bivariate correlations, the null hypothesis is that the correlation between changes in debt
shares and exchange rate movements is equal to zero. In the case of volatility, the null hypothesis is that the ratio of the variance of
the changes in debt shares to the variance of changes in exchange rates is equal to one.

Sesi6én 1 - 28




Sesién 1. Politica y Administracién de la Deuda Piiblica: Sostenibilidad, Vulnerabilidad y Riesgo de Liquidez.....

Table 2. Unit Root Tests in Heterogeneous Panels

Level First Difference
Without Trend With Trend Without Trend With Trend
Debt}, -1.30 -0.74 -17.21%* -19.32%*
Debt), -2.63* 0.04 -19.15%* -16.55%*
Debty 0.40 0.36 -8.26%* -8.82%*
€Yen/US$ 2.06 1.89 -3.77%* -3.80%*
eDpM/Uss -0.21 -3.96** -3.74%* -3.81%*
€srruss -1.30 0.81 -4.06** -4.27%*

Sources: GDF and WDI data; and IMF staff estimations.
Notes: Statistical significance at the 1, 5, and 10 percent levels is denoted by, respectively, (*), (**), and (***). Debt, is the

debt share denominated in Japanese yen, Debt,, is the debt share denominated in DM, Debtg, is the debt share
denominated in Swiss Francs, ey,,yss is the Japanese yen/US dollar exchange rate, eppyyss is the DM/US dollar exchange

rate, and € oo is the Swiss franc/US dollar exchange rate.

Table 3. Panel Cointegration Tests

Debt, Debt,, Debtg,
Without trend h 2.19%* 172 -0.42
With trend 327+ -4.02% -4.85%

Sources: GDF and WDI data; and IMF staff estimations.
Notes: Statistical significance at the 1, 5, and 10 percent levels is denoted by, respectively, (*), (**), and (**¥).

Table 4. Panel Cointegration Results

(DOLS Estimator)

exenUss €Dpm/uss €srriuss R? F-statistic
Debt, -1.16* 0.75 -1.34% 0.86 5.59%

(0.23) (0.54) (0.41)

0.31 -4.56* 3.10% 0.66 23.03*
Debz,, ©.21) (0.47) (0.33)

0.15 2.71% 2.01* 0.68 10.17*
Debt,, (0.31) (0.72) (0.52)

Sources: GDF and WDI data; and IMF staff estimations.

Notes: Estimations are based on the pooled data for 1970-98 and 14 countries with one lead and two lags of first differenced
explanatory variables. All regressions include (unreported) country-specific constants. Standard errors are in parentheses.
Statistical significance at the 1, 5, and 10 percent levels is denoted by, respectively, (*), (**), and (***).

Sesién 1 - 29




X1V Seminario Regional de Politica Fiscal

Table 5. Panel Cointegration Results

(DFE Estimator)
EYen/USS €DM/USS €seruss F-statistic .
Debt, -0.23%%* -0.11 0.22 5.21%
(0.13) (0.25) (0.23) -
0.11 -0.59** 0.33 5.78*
Debt,, (0.13) (0.28) (0.23)
Debt, 0.41%* -0.06 -0.39 1.32
(0.22) (0.45) (0.39)

Sources: GDF and WDI data; and IMF staff estimations.

Notes: Estimations are based on the pooled data for 1970-98 and 14 countries with two lags of first differenced explanatory
variables. All regressions include (unreported) country-specific constants. Standard errors are in parentheses. Statistical
significance at the 1, 5, and 10 percent levels is denoted by, respectively, (*), (**), and (***).

Table 6. Time Series Analysis: The Long-Run Results (Japanese Yen)

Exogeneity
Country Cointegration Cointegrating Vector Test
Tests p=0 p<l p<2 €YenUSS  €DMUSS  ESFUSS

Argentina ML 26.45* 14.27 9.52 4.11 -4.65 2.49 0.47
Trace 51.11* 24.66 10.39 .

Brazil ML 57.18** 15.94 10.45 -1.83 -2.05 0.23 25.34**
Trace 84.67** 27.48 11.55

Chile ML 38.96** 22.03* 9.49 -1.64 -4.56 2.25 12.18**
Trace 70.26** 31.30* 9.27

Colombia ML 30.40* 11.19 5.01 -3.77 9.39 -7.61 0.0002
Trace 47.11+ 16.72 5.52

Mexico ML 27.29* 8.65 6.62 -4.78 -1.21 3.17 337+
Trace 4323 15.94 7.28 .

Venezuela ML 31.09* 13.92 8.18 0.95 3.69 -5.26 1.00
Trace 53.27* 22.18 8.26

Sources: GDF and WDI data; and IMF staff estimations.
Note: Statistical significance at the 1, 5, and 10 per cent levels is denoted by, respectively, (**), (*), and (+). The cointegration

vector is defined as: Debt, = Biep,, uss T BoCrenivss T Bs€srriyss» where Debt, is the debt share denominated in

currency i, €p,,,ss 15 the Deutsche mark/US dollar exchange rate, €y, o5 is the Japanese yen/US dollar exchange rate, and

€gr,yss 1S the Swiss franc/US dollar exchange rate. The coefficients reported are ,Bl ) ,32 > and ,33 .
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Table 7. Time Series Analysis: The Long-Run Results (Deutsche Mark)

Exogeneity
. Country Cointegration Cointegrating Vectors Test
Tests p=0 p<li p<2 €venUss  epMUSS €SFrUSs
Argentina ML 34.31%* 14.81 7.50 0.55 -5.01 3.55 421
- Trace 58.04* 23.73 8.93
Brazil ML 28.41* 20.00 7.79 -7.28 -1.77 6.99 7.46**
Trace 56.44** 28.02 8.02
Chile ML 32.08* 10.67 6.01 5.63 -1.24 -2.19 222
Trace 49.84* 17.76 7.09
Colombia ML 20.65 18.16 7.67 8.72 -4.12° 3.58 0.84
Trace 48.64* 27.99 9.83
Mexico ML 26.70+ 14.97 6.63 -2.61 -3.36 7.24 6.29*
Trace 49.14* 22.44 7.48
Venezuela ML 33.57%* 6.81 5.31 3.88 -0.39 -0.80 20.34**
Trace 46.30+ 12.73 5.92

Sources: GDF and WDI data; and IMF staff estimations.
Note: Statistical significance at the 1, 5, and 10 per cent levels is denoted by, respectively, (**), (*), and (+). The cointegration

vector is defined as: Debt, = Biepy juss + Balreniuss + Bi€sriyss » where Debt, is the debt share denominated in

currency i, €py, s is the Deutsche mark/US dollar exchange rate, €y, /,;c5 is the Japanese yen/US dollar exchange rate, and

€gruss 18 the Swiss franc/US dollar exchange rate. The coefficients reported are Bi. ﬁz , and ﬁ3 .

Table 8. Time Series Analysis: The Long-Run Results (Swiss Franc)

Exogeneity

Country Cointegration Cointegrating Vectors Test
Tests p=0 psl p<2 EYen/USS  €DM/USS __ €SFrUSS

Argentina ML 24.13 12.37 9.20 1.90 -2.00 -0.34 8.73%*
Trace 45.75+ 21.62 9.24

Brazil ML 20.94* 18.18 8.31 2.70 -0.48 -2.36 7.7 1%*
Trace 56.48%* 26.54 8.38

Chile ML 18.84 17.95 5.81
Trace 43.40 24.56 6.61

- Mexico ML 23.00 15.33 6.73

Trace 44.72 21.72 7.27

Sources: GDF and WDI data; and IMF staff estimations.
Note: Statistical significance at the 1, 5, and 10 per cent levels is denoted by, respectively, (**), (*), and (+). The cointegration

vector is defined as: Debt, = Biepy juss T Bayeniuss + Bs€seriuss» Where Debt; is the debt share denominated in

currency i, €p,.,.cq is the Deutsche mark/US dollar exchange rate, €y,,,/,c¢ is the Japanese yen/US dollar exchange rate, and

€r,yss 1S the Swiss franc/US dollar exchange rate. The coefficients reported are ﬁl , ﬂz , and ﬁ3 .
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Figure 1. Foreign Currency-Denominated Debt Shares and Exchange Rates, 1970-98
(DM, Japanese Yen, and Swiss Franc)
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APPENDIX
Simple Theoretical Model

Let there be n currencies such that a country’s total foreign sovereign debt at time ¢ can be denominated in any of
these n currencies. Let currency n be used as a numeraire such that exchange rates (¢, , for k=1,...,n—1)canbe
defined as the value of currency £ per unit of currency n. The policymaker’s objective is to minimize the total value
of the foreign liabilities in his/her portfolio, defined as C, (A,;D,,), where A, is total foreign assets and D,, is

foreign debt denominated in currency k. Assets and liabilities are additively separable. Let C, <0 and C, >0,

aC d°C
where C, =— and C, =—=", such that C, admits a minimum in D, .* In addition, let there be
D, D7

exchange rate uncertainty such that the value of foreign debt, denominated in currency n, is affected by
unpredictable cross-exchange rate movements. The policymaker’s problem can be formalized as:*°

®  min, C,(A;D,).

n D,
st. D, =2"=1Ee ,
1€

where E, is the expectation operator.

Standard manipulation of the first-order conditions for cost minimization yields:
A =CEe,=...=C,. (1)

C 1 C,. 1
By equation (1), it follows that: —L= s, 2L = . In particular, if currency k is expected to
E.e, C, Ee

n t-n-1,
appreciate with respect to currency n ( E,,, falls), the impact of k-denominated debt on portfolio C rises relative to

n

that of n. Because C 3 <0, the share of foreign debt denominated in k, D, , falls. As a result, the expected

appreciation of a given currency k (relative to currency n) implies a fall in the share of total debt denominated in &
(relative to n).

2

1 » | D
Letting C, = 3 A - Zk=1 f , for example, and assuming E e, =e,,, it follows from equation (1) that

D,

=€, . As a result, an appreciation of k with respect to n (a fall in e,,) leads to a fall in the share of k-
nt

denominated debt, relative to the debt share denominated in n. A change in the volume of debt denominated in k&

relative to n offsets the appreciation of k to keep the n-value of the debt portfolio constant.

2 Most optimal debt management models follow the tradition of Tobin (1963) and focus on how to minimize the interest cost of
domestic debt. See, for example, Boothe and Reid (1992) for a cost-minimization model where emphasis is placed on domestic
optimal debt management in small open economies. See also Dooley (2000) for a sovereign debt portfolio management model
with default risk.

% Although we consider the utility maximizer to be a policymaker, foreign debt portfolio management can in principle be carried
out by the government or by private-sector borrowers. We opted for treating the optimizer as a policymaker to simplify the model
in line with the data constraints discussed in the empirical section below. We nevertheless agree that different portfolio managers
face different constraints and pursue different, often conflicting objectives, which will not be discussed in detail in this paper. In
addition, for simplicity, assume that there is no lagged adjustment in portfolio management and optimization is instantaneous.
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Econometric Considerations: Testing for Unit Roots and Cointegration in Dynamic Panels!

IPS (1997) have proposed unit root tests for heterogeneous panels that are more powerful than the alternative tests
developed by Levin and Lin (1993) and Quah (1994). The IPS tests allow for the heterogeneity of dynamics and
error variances across groups in the panel and have better small sample properties. Consider the standard ADF
equation in a dynamic panel framework:

Di
Ae, =a, + Pe;, , + ZsijAei,t—j +U;, )

j=1
where (¢, are the group intercepts, e; is a stochastic process observed over N cross-sections and T time periods, &
are the parameters associated with the pth-order augmentation which take into account any possible serial
correlation across groups, and V;, are the disturbance terms, which are assumed to be independently distributed with
zero mean and finite heterogeneous variance, 0',-2. Also,i=1,...,.N;j=1,..,p;andt=1, ..., T.

The null hypothesis of unit roots across all groups in the panel (Hy: §; = 0 for all i) is tested against the alternative
hypothesis that allows some of the individual series to have unit roots (H;: 8, < 0,i=1,.., N, §;i=0,i=N;+1,...,
N). By allowing f; to differ across groups, this formulation of the alternative hypothesis is more general than the

homogeneous alternative hypothesis that f; < O for all i. In order to test ; = 0, the #-bar statistic across groups (‘¥; )
is defined as:

@ - INCyr ~ Bliys (pOD 5

JVar(fN_T)

N
where 7, vy =(U/N )Z t;, t, is the r-statistic for the OLS estimate of f in equation (2) for the #-th unit of the cross
i=1

section, and E is the expectation operator.

The mean and the variance of [7, ( p,O)I B, = 0] are tabulated in IPS (1997) for different time-series dimensions

and lag orders, and p; for each cross section. "I’t— can be compared with critical values for a one-sided N (0,/)
distribution.>
We use the residual-based test for cointegration in dynamic panels proposed by Pedroni (1999) and Kao (1999).
Consider the following panel regression:
/7
ye =0+ Bx, +e,, 4
where 8, = (By;, Byjseree-- ,BMi)’, Xy = (X > Xgig peeerene ,xMit)', t=1..,T,andi=1...,N.

The test uses the residuals from the cointegration regression given by equation (4). The remainder of the test is
analogous to the IPS test with equation (2) being estimated using the estimated residuals of equation (4). To test the
null hypothesis of no cointegration, the #-bar statistic is computed in the form of equation (3) based on the values of

the mean and the variance of [# 7 ( p,0)| B, = 0], tabulated by Pedroni (1999).”

3! See Hussein and de Mello (2001) for more information.

32 IPS proposed LM-bar tests for unit roots. The r-bar test is shown to perform better than the LM-bar in small samples. An
important feature of these tests is that their power is favorably affected by a rise in 7 compared to an equivalent increase in N.
This feature is important in our data set where T is larger than N.

33 Pedroni (1999) proposes seven panel cointegration statistics, four based on pooling along the within-dimension and three based
on pooling along the between-dimension. The one that we utilize here belongs to the latter category and is based on a parametric
ADF test.
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Once the null hypothesis of no cointegration is rejected, the coefficients of the long-run relationships can be
estimated for the dynamic panel using several methods. Two methods are used in this paper: dynamic OLS (DOLS)
and dynamic fixed effects (DFE) for panel data. The DOLS estimator, proposed by Kao and Chiang (1998), is based
on the Stock and Watson (1993) estimator for time series. The DOLS procedure involves running the following
regression:

P Py
!
Y, =+ B.x;, + 2 c;Ax,, ; + 2 YA, e, 5)
j=1 j=1

where t =1,...., T and i =1,..., N .
Notice that equation (5) is an extension of equation (4) where lags and leads of Ax,._, are included in the

cointegrating regressions in order to produce asymptotically unbiased estimators and to avoid the likely problem of
estimating nuisance parameters. By estimating equation (5), it is possible to construct asymptotically valid test

statistics and also to estimate the long-run relationship where the coefficients of xf, are the cointegrating
parameters. Thus, the causal relationship between any of the xf, and Yy, can be tested using an F-test. For example,

x,, Granger-causes Y, if the null hypothesis that 3, =Cy =Yy = 0 is rejected.

The other method we use in order to estimate the long-run relationship is the dynamic fixed-effect estimator (DFE)
for panels (see Pesaran, Shin, and Smith, 1999). The DFE estimator is based on an autoregressive distributed lag
(ADRL) model in time-series analysis (see Pesaran and Shin, 1999). The DFE technique involves estimating the
following ADRL model:

p p
Ay, =0.d, + 4, YViga t Bixi,t—l + ZwijAyi;—j + 2¢iiji.t—j +v,, (6)
j=1 j=1

7 . . . . . . .
where d » is a vector of time-invariant regressors (intercepts and time trends, for instance).

-

The estimate of the long-run coefficient of X, is given by é = , where B and A, are the DFE estimators
it X )’ H 1
i
of ﬂl. and /l,. in equation (6). As in panel DOLS, the causal relationship can be tested using a standard F-test. For

example, X,, Granger-causes Y, if the null hypothesis that 3, = ¢h.j =0 is rejected.

Econometric considerations: time series evidence

To deal with the stochastic behavior of exchange rates and debt shares, we follow Johansen’s (1992) approach,
where each equation k, for k € (1,n —1), can be estimated in a vector error correction form (VECM), as follows:

AZ, =TAZ, 4ot T AZ, +TIZ,_ + o+, %

— = D
where Z,=[Dk, e,]’, e, =lelt en_l,,J, D, = D __ j is the number of lags,
ntekt

[ =-(I-A-—--4),i= (1,--,j—1), and each of the As is a (n x n) matrix of parameters. II is the

equilibrium matrix of the VAR, Il = —(I —A-—A j ), M is an intercept and v is a white-noise disturbance

term. The estimation of I, and II provide information on short- and long-term adjustment to changes in Z,,

respectively. Notice that, if the cointegration rank, r, of I is O < 7 < n, two matrices ¢ and S can be defined as:
M=op’, ®)
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where the rows of matrix f§ = [ﬂ D B e] are the cointegration vectors, and & = [0! p & e] contains the error
correction coefficients and represents the speed of adjustment to disequilibrium.*

The VAR representation of the exchange rate-debt share problem suggests a number of options for testing the
optimal portfolio management proposition. In principle, if the volume of debt is adjusted in response to adverse
exchange rate movements to keep the dollar-value of the portfolio constant, changes in debt shares should be weakly

exogenous to exchange rates movements.”” If there is a stable long-run relationship between D, and e, where

0 < r < n, exogeneity tests can be carried out using equation (7).

The null hypothesis that the debt share, D_ , is weakly exogenous in the long run with respect to the exchange rate

can be tested by imposing the restriction &z =0 on the parameters of equation (8): II=[0 ¢, ][ D il . If the
. [

null hypothesis cannot be rejected, this would mean that the changes of the volume of the debt denominated in

currency k is affected by the movements of the exchanges rates in the long run.

3 The estimates of & and f can be obtained by using the maximum likelihood procedure.
35 Alternatively, the exchange rates movements should not Granger-cause changes in debt shares.
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RESUMEN

Este documento analiza la evolucién de la deuda externa colombiana con el fin de revisar las condiciones bajo las
cuales cabria esperar una estabilizacién de la relacién deuda externa/producto. Esta relacion es una de las principales
variables que analizan los mercados internacionales para determinar la viabilidad externa de nuestra economia.
Utilizando el modelo de Simonsen sobre dindmica de la deuda externa, llegamos a la conclusién que los recientes
superdvits en la cuenta corriente (no financiera) de la balanza de pagos permiten ser optimistas sobre las
posibilidades de estabilizar la relacién deuda externa/producto a niveles cercanos al 35%, donde el componente
piblico se estabilizaria a niveles del 25% vy el sector privado a niveles del 10% del PIB. Sin embargo, esto supone
que el esfuerzo exportador del pais continua por buen camino, al tiempo que el gobierno tiene éxito en la reduccién
del déficit fiscal consolidado por debajo del 2% del PIB en afios venideros.

Clasificacion JEL: Deuda Externa (F34); Deuda Piblica (H63); Latinoamérica (IN26).

I. INTRODUCCION

A principios del afio 2001 tuvieron lugar una serie de reuniones especiales con las calificadoras de riesgo con el
objeto de analizar las perspectivas de América Latina. En ese momento habia nerviosismo sobre el discurrir de la
Argentina y un marcado optimismo por la recuperacién fiscal del Brasil y la consolidacién de México alrededor del
NAFTA. Estas reuniones coincidieron con la llegada de la nueva Administracién Bush y con el anuncio de un claro
debilitamiento de la economia de EE.UU., donde se pronosticaba un crecimiento del 1.5% real para el 2001, después de
registrar un crecimiento cercano al 5% real durante el 2000. El crecimiento final durante el 2001 fue del orden del 1%,
dando asf por terminada la fase expansiva mas larga en la historia reciente de ese pafs, iniciada en 1991.

A pesar de los serios problemas fiscales que se habian derivado de las leyes instituidas durante los afios 1992-
94, al amparo de la nueva Constitucién de 1991, Colombia obtuvo su “grado de inversién” en 1995. Durante los afios
1996-98, el pais experimento altos déficits fiscales (5% del PIB), asi como en la cuenta externa (4% del PIB), y una clara
desaceleracién econémica (2% real en promedio). Como resultado de ese mal desempefio macroeconémico, Colombia
recibi6 serias advertencias para que adoptara correctivos estructurales conducentes a evitar una degradacién en su
calificacién de riesgo crediticio internacional.

En el periodo Agosto de 1998 — Marzo de 1999, se permitieron devaluaciones mas rapidas del peso frente al
délar, se redujo el gasto del gobierno central y se procedi6 a declarar la emergencia econémica para enfrentar la crisis
financiera. No obstante, dichas acciones resultaron insuficientes para evitar la pérdida de nuestro “grado de inversién”,
conduciéndonos al “grado especulativo” a partir de Abril de 1999. Mas aun, las perspectivas de Colombia para el corto
plazo fueron puestas en negativo a partir de Mayo de 2000 y en la reunién de Enero del 2001 se concluy® lo siguiente:

“Después de un afio de alta incertidumbre politica durante el 2000, el gobierno ha logrado la aprobacién de
importantes reformas estructurales. ..

Standard &Poors (S&P) caracteriza el caso de Colombia como uno de “todo o nada”, en el sentido de que
un fracaso en la implementacién final de estas reformas fiscales impediria consolidar las mejoras
requeridas para reversar el deterioro reciente en los indicadores de deuda externa.

Para remover este balance ‘“negativo” en las perspectivas de corto plazo y lograr la posicién de “estable”
alrededor de la calificacién BB serd indispensable reversar dicho comportamiento en los indicadores de
deuda externa”

(J.P. Morgan, 2001; nuestra traduccién y énfasis).

Esta posicion fue ratificada en el mes de febrero del 2001, cuando S&P decidié6 mantener en negativo las
perspectivas de corto plazo para Colombia. En ese momento se adujo que ello obedecia a la incertidumbre que
rodeaba el proceso de paz iniciado en 1998 y a las bajas probabilidades de superar crecimientos sostenidos
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superiores al 4% real, pues esto dependia de la consolidacién de los proyectos de inversién, especialmente de los
apoyados por la inversién extranjera directa en sectores estratégicos.

Las perspectivas externas se han agravado aun mas desde el estallido de Ia crisis en Turquia, en febrero, y
las dificultades de Argentina en marzo del 2001 y nuevamente con el colapso econémico y politico de enero de
2002. Las calificadoras de riesgo reaccionaron rdpidamente reduciendo la calificacién en las deudas de corto plazo
de Turquia y en el caso de Argentina no dejaron duda sobre la gravedad de la coyuntura: redujeron su calificacién
en varias escalas hasta llevarla a niveles inferiores a los de Turquia o Rusia (paises que habian repudiado algunas
porciones de su deuda soberana o que se encuentran al borde de hacerlo). Para enero de 2002, todas las
calificadoras de riesgo registraban la deuda externa Argentina en el rango de “repudio declarado” (open default), tras
los pronunciamientos de sus gobernantes en tal sentido.

En Abril de 2001, y en contraste con el tratamiento dado a estos paises en crisis, Colombia logré que
Moody’s mantuviera las perspectivas de corto plazo en el rango de “‘estable”, gracias a la estabilidad en sus cuentas
externas y al cumplimiento de las metas fiscales. Sin embargo, el conjunto de las calificadoras de riesgo volvieron a
advertir sobre la importancia de profundizar los ajustes estructurales que permitieran reducir los indicadores de
deuda ptiblica y el conjunto de la deuda externa. Hasta tanto estas medidas no se concreten, Colombia no estard en
capacidad de mejorar su calificacion de riesgo, sino que a duras penas mantendrd una actitud defensiva sobre sus
perspectivas de “corto plazo”. En enero de 2002, la calificadora Fitch rebajo en un rango la deuda externa
Colombiana, dejandola dos niveles por debajo del “grado de inversién”, al mismo nivel en que la han mantenido
Moody’s y S&P.

De otra parte, es claro que la produccién manufacturera de Colombia ha reaccionado positivamente al
crecer casi el 11% real durante el afio 2000 y cerca del 4% en el dificil afio del 2001, gracias a su buena dindmica
exportadora. Sin embargo, algunas proyecciones nos indican que si la inversién privada continua creciendo a la tasa
del 25% real durante los pr6ximos dos aifios, la relacién (inversién total/producto) apenas estaria regresando a sus
niveles histéricos del 18%.

En este trabajo analizaremos la evolucién de la deuda externa colombiana con el fin de revisar las condiciones
bajo las cuales cabria esperar una estabilizacién de la relacién deuda externa/producto. Como lo hemos sefialado, el
comportamiento de esta relacién es una de las principales variables que analizan los mercados internacionales para
determinar la viabilidad externa de nuestra economia, derivando de alli las condiciones de solvencia y la respectiva
calificacién y costo de nuestra deuda externa. A diferencia de lo que ocurre en los debates nacionales, donde se postula
la restructuracién de la deuda como la solucion de corto plazo, en nuestro andlisis el factor determinante proviene del
comportamiento macroeconémico de mediano plazo y de las posibilidades de consolidar la dindmica exportadora
reciente.

En el caso del sector piblico, la evolucién de la deuda dependeré del éxito que tenga el gobierno en reducir su
déficit fiscal y de la utilizacién que se haga de los recursos de las privatizaciones para reducir sus pasivos con el exterior.
En el caso del sector privado su deuda serd el resultado neto del ahorro interno que dedique al pre-pago del excesivo
endeudamiento de los afios 1993-97, de una parte, y del éxito que se tenga en atraer la inversion extranjera directa para
financiar nuevos proyectos de inversién, evitando asi tener que recurrir a nuevo endeudamiento.

A su vez, la eficiencia del gasto piblico y privado determinarin la evoluci6n del sector real de la economia, que
es el denominador en la relacién deuda/producto. Una vez alcanzada una tasa de cambio real cercana a la paridad de
largo plazo, como la que se ha logrado tras la flotacién del peso frente al ddlar (a partir de septiembre de 1999), la
dindmica del producto real de Colombia dependerd de la inversién productiva y del comportamiento de la demanda
externa (principalmente del mercado norteamericano y de la regién andina). Todos estos efectos se reflejardn en la
dindmica de la cuenta corriente de la balanza de pagos y de sus contrapartidas en la cuenta de capital.

Es claro que los llamados que se hacen a restructurar la deuda, apoyados en Emisiones del Banco de la
Repiiblica (Cabrera y Gonzilez, 2000), encierran visiones de muy corto plazo que poco aportan al entendimiento de las
soluciones estructurales. Como ya lo han dicho los analistas internacionales y las propias calificadoras de riesgo, en el
caso Colombiano dichas soluciones requieren que el sector ptiblico consolide su ajuste fiscal para asf abrir el espacio
necesario para la inversién del sector privado. Solo en la medida en que el sector piblico reduzca su presién sobre las
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tasas de interés reales (Hernindez, et.al. 2000) y sus necesidades tributarias, ser4 posible estabilizar los indicadores de
deuda y recuperar el ansiado “grado de inversién” a nivel internacional.

Utilizando el modelo de Simonsen (1985) sobre dindmica de la deuda externa, en este documento llegamos a la
conclusién que los recientes superdvits en la cuenta corriente (no financiera) de la balanza de pagos permiten ser
optimistas sobre las posibilidades de estabilizar la relacién deuda externa/producto a niveles cercanos al 35%, donde el
componente publico se estabilizaria a niveles del 25% y el sector privado a niveles del 10% del PIB. Sin embargo, esto
supone que el esfuerzo exportador del pais continua por buen camino, al tiempo que el gobierno tiene éxito en la
reduccién del déficit fiscal consolidado por debajo del 2% del PIB en los afios venideros, tal como se tiene contemplado
en el programa con el FMI. Sin lugar a dudas, la consolidacién de este enfoque exportador también dependers del éxito
que se alcance en las negociaciones referentes al ATPA-CBI en el corto plazo y en las del ALCA hacia el mediano
plazo.

En la segunda seccién se analiza el comportamiento reciente de la deuda externa puablica y privada, asi como la
evolucién de la deuda del sector pablico no financiero. También adelantamos algunas comparaciones a nivel
Latinoamericano. En la tercera seccién se explica brevemente el modelo de Simonsen y se analizan los resultados para
Colombia en el futuro cercano. En la cuarta seccién se presenta un resumen y las conclusiones.

II. DEUDA EXTERNA Y DEUDA PUBLICA TOTAL
A. La Deuda Externa Piiblica y Privada

En el cuadro 1, se observa que a principios de los afios noventa la deuda externa total de Colombia bordeaba los
US$18,000 millones, donde la deuda piblica era cercana a los US$15,500 millones (85% del total) y la privada a los
US$2,500 millones (15% del total). Al finalizar el ciclo de expansién crediticia de los afios 1993-1997, la deuda externa
total se habfa practicamente duplicado, llegando a niveles de US$32,000 millones, de los cuales US$15,000 millones
eran deuda privada (ahora 48% del total), mientras la ptiblica se mantenia alrededor de los US$17,000 millones (52% del
total).

A raiz de la crisis Asidtica, durante el periodo 1998-2000 se ha observado una reduccién de la deuda privada, a
niveles cercanos a los US$13,000 millones (38% del total). Sin embargo, el sector piblico ha venido ocupando el
espacio asi dejado por el sector privado, incrementando su endeudamiento a niveles cercanos a los US$20,000 millones
(62% del total). Se estima que al finalizar el afio 2001 la deuda externa total de Colombia se estabilizarfa alrededor de los
US$33,000 millones. A pesar del favorable efecto compensatorio que han representado los pagos y pre-pagos de la
deuda externa privada, este balance arroja un incremento cercano a los US$8,000 en el endeudamiento externo del pais
entre los afios 1995-2001(e), de los cuales US$6,000 millones corresponden al sector pablico y US$2,000 millones al
sector privado.

En el mismo cuadro 1 se observa que, en términos del tamafio de nuestra economia, la deuda externa se ha
incrementado en 11 puntos del producto, pasando del 27% del PIB a cerca del 38% del PIB entre los afios 1995-2001.
Noétese, sin embargo, que los niveles actuales de deuda externa son iguales a los que tuvo el pafs a principios de los afios
noventa (38% del PIB). Lo que llama la atencién es el notable incremento de la deuda privada, que lleg6 a representar el
16% del PIB en los afios 1990-2000, casi tres veces el valor de 1990. Como veremos, esta evolucién de la deuda privada
externa no es exclusiva de Colombia. En los mercados emergentes esta tendencia ha sido la norma, como resultado de la
apertura en la cuenta de capital, tal como ocurrié en Chile o Brasil en las décadas precedentes. Curiosamente, la gran
afluencia de inversién extranjera directa hacia Latinoamérica no ha evitado el incremento en los indicadores de deuda
externa, siendo la excepcién el caso de México en la post-crisis Asidtica.

Si bien el sector piblico mantiene niveles de deuda externa del 25% del PIB, cerca de 8 puntos por encima de
lo observado en 1995, este nivel es inferior al 33% del PIB observado en 1990. En ello ha jugado un papel muy
importante los pre-pagos de la deuda externa ptiblica de los afios 1992-95 y los procesos de privatizaciones de empresas
estatales que permitieron remover de la contabilidad pidblica cuantiosos pasivos. Por ejemplo, el valor de las
privatizaciones representaron cerca de 8% del PIB durante los afios 1990-98, de los cuales solo una minima parte
correspondia a activos del gobierno central (Clavijo, 1998 p.453). Sin embargo, durante el afio 2000 el gobierno nacional
tuvo que asumnir las deudas externas de Carbocol e Isagen, por un valor equivalente a US$517 millones.
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B. La Deuda del Sector Piablico No Financiero (SPNF)

Otra raz6n por la cual la deuda piblica externa no se incrementé mas aceleradamente durante la segunda mitad
de los afios noventa tiene que ver con el activo uso que se hizo del endeudamiento interno a través de los TES. En efecto,
en el cuadro 2 se observa que la deuda interna del Sector Piblico No Financiero (SPNF), convertida a la tasa promedio
del mercado (TRM), equivalia a cerca de US$4,400 millones en 1990. Sumada a los US$15,400 millones de deuda
externa piblica de ese entonces, se observa que el endeudamiento piblico total era cercano a los US$20,000 millones en
1990.

Se estima que, durante el periodo 1995-2001(e), la deuda interna habr4 presentado un crecimiento de US$9,500
millones, de tal manera que la deuda piblica interna acumulada serd de unos US$19,500 millones hacia finales del
2001(e), cifra pricticamente igual a la de la deuda externa piblica. Asi, el valor total de la deuda piblica del SPNF se
mantendrd en niveles cercanos a los US$41,000 millones al cierre del 2001(e), donde es claro que la gran expansién
durante los afios noventa provino de la colocacién de titulos de deuda interna (TES), donde su acervo alcanzara unos $30
billones a finales de este afio (incluidos los titulos de FOGAFIN). '

Afortunadamente, la duracién media de la deuda publica interna se ha ido extendiendo de 1.5 afios en 1996 al
rango 3.5-4.5 afios en el periodo 1998-2001. Mas aun, a diferencia de la mala experiencia internacional que sufrieron
México con sus Tesobonos, en 1995, y Brasil con su deuda over-night, en 1999, Colombia ha logrado evitar la
concentracién de papeles de corto plazo y, adicionalmente, la porcién denominada en délares se ha mantenido por debajo
del 10% del total.

En porcentajes del producto, la deuda piiblica total se habra incrementado en casi 20 puntos durante los afios
1995-2001(e), pasando de 27% a 47% del PIB, de los cuales algo mas de la mitad son atribuibles al incremento en la
deuda interna (ver cuadro 2). Gracias a la reduccién del déficit fiscal del SPNF de niveles cercanos al 5% del PIB en
1999 a niveles del 3.6% del PIB en el 2000 y 2.5% del PIB en el 2001(e), la deuda piiblica estar4 estabilizandose en el
afio 2001 por primera vez desde el afio 1994.

C. Comparacién con América Latina

Tal como se observa en la segunda columna del cuadro 3, estos niveles de deuda piiblica de Colombia (47% del
PIB) han dejado de ser moderados y se ubican en niveles superiores a los de Argentina (46%), Chile (32%), México
(21%) o Venezuela (38%). Dentro de esta muestra de paises grandes de América Latina, el nivel de endeudamiento
publico de Colombia tan solo es superado por el Brasil (60%).

Mas aun, nétese que, durante el periodo 1997-2001(e), el pais con el mayor incremento en su endeudamiento
publico ha sido Colombia (con un alza de casi 17 puntos respecto al PIB), secundado por Argentina (11 puntos del PIB).
Esto contrasta con lo ocurrido en paises de la regién donde se tomaron correctivos fiscales drasticos y su deuda piiblica
se logré contraer (Chile y México). Inclusive Brasil ha logrado regresar a los niveles de endeudamiento de la pre-crisis
(60% del PIB), mientras que Venezuela ha usado sus ganancias petroleras extraordinarias para reducir su endeudamiento
(a 38% del PIB), aun sin corregir sus serios problemas estructurales.

Tan preocupante como el incremento de la deuda piblica total ha resultado el incremento de la deuda externa
total (publica y privada), aun en el contexto latinoamericano. En la primera columna del cuadro 3 se observa que
mientras México y Venezuela han reducido sus indicadores de deuda externa por debajo del 30% del PIB en el periodo
1997-2001(e), Argentina, Brasil, Chile y Colombia lo han incrementado entre 8-16 puntos del producto. Sin embargo, en
este frente hay sorpresas, pues de estos paises Colombia es el que menos increment6 su endeudamiento externo total (8
puntos del PIB), mientras que Chile fue quien mas lo elevé (16 puntos del PIB), en ambos casos liderados por el sector
privado. La diferencia estid en que mientras Chile contrajo su endeudamiento piblico, para abrirle espacio al sector
privado, en Colombia tanto el publico como el privado experimentaron un proceso de sobre-endeudamiento. Otra
diferencia importante a favor de Chile es que dicho endeudamiento privado estuvo apoyando proyectos de inversién que
permitieron que dicha economia creciera a tasas superiores al 6% real por afio, mientras que en Colombia el PIB-real ha
promediado crecimientos inferiores al 2% real por afio en el 1iltimo lustro.

De otra parte, mientras Argentina y Chile exhiben los niveles de endeudamiento externo mas elevados
(superiores al 50% del PIB), Brasil y Colombia se ubican en niveles intermedios (40% del PIB) y México y Venezuela
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en niveles moderados (30% del PIB). La prudencia financiera indica que estos paises deberian mantener indicadores de
liquidez acordes con sus niveles de deuda externa: a mayor endeudamiento, se requieren mejores indicadores de liquidez,
con el fin de tranquilizar a los mercados frente a choques que pudieran alterar los cronogramas de pagos.

En la dltima columna del cuadro 3 se observa que este es el caso de Chile, donde la relacién Reservas
Internacionales Netas/Total Amortizaciones de Corto y Largo Plazo se ha mantenido en relacién de 3 a 1, pero no el de
Argentina, donde ni siquiera es de 1 a 1. Colombia mantiene un indicador de liquidez adecuado, cercano a la unidad,
aunque seria deseable poderlo llevar a niveles de 1.20 para dar mayor tranquilidad al mercado internacional, en presencia
de choques externos.

En sintesis, en Colombia el periodo 1995-2001(e) se caracterizé por un elevado endeudamiento del sector
publico, el mas marcado de América Latina, con niveles de deterioro tan solo equiparables a los de la Argentina
(incrementos equivalentes a 17 y 11 puntos del producto, respectivamente). De las economias grandes de la regidn, las
mas endeudas a nivel piiblico son Brasil (60% del PIB), Argentina (46% del PIB) y Colombia (47% del PIB). Sin
embargo, en el caso de Colombia estos incrementos no se han reflejado uno a uno en los indicadores de deuda externa
(como es el caso de Argentina), pues se recurrié a incrementar principalmente la deuda interna, llegando esta a
representar practicamente el mismo valor de la deuda externa (22% del PIB).

Tanto por el ritmo al cual se ha incrementado la deuda publica como por el nivel alcanzado, el pais debe
acoger las recomendaciones de las calificadoras de riesgo de trabajar rdpidamente en la direccion de contener este
deterioro en los indicadores de deuda, para lo cual es menester implementar las reformas estructurales en las finanzas
piblicas, especialmente en lo relativo a las transferencias territoriales y al tema pensional (en todos sus ribetes). Es
igualmente importante concretar los planes de privatizaciones de activos, de tal manera que dichos recursos puedan
apoyar la politica de reduccion de pasivos con el exterior.

El endeudamiento privado externo se ha estado corrigiendo al haberse reducido en cerca de US$4,000 millones
en el periodo 1997-2001(e), estabilizdndose en niveles cercanos a los US$11,500 millones (13% del PIB). No obstante, y
de forma similar a lo ocurrido en Chile, la apertura de la cuenta de capital probablemente inducird que estos niveles se
mantengan alrededor del 10% del PIB, en vez de regresar a los niveles del 5% del PIB observados a principios de los
afios noventa. En la medida en que estos recursos se dirijan a proyectos de inversién y se complementen con la inversién
extranjera directa, estos niveles de endeudamiento privado externo resultardn perfectamente compatibles con una
recuperacién del crecimiento a niveles superiores al 4% real por afio en el mediano plazo.

México ha dado ejemplo sobre cmo, a través de una consolidacién de una economia exportadora, es posible
conquistar el grado de inversidn, tal como ocurrié en el afio 2000, a pesar de la severa crisis experimentada cinco afios
atrds (véase Clavijo, 2000). Este es el camino que debemos perseguir y en buena medida ello depende del éxito que se
tengan en profundizar los ajustes fiscales ya iniciados.

III. NIVELES DE DEUDA EXTERNA Y ESFUERZO EXPORTADOR

En esta seccién se busca responder bajo qué circunstancias de expansién de las exportaciones (no financieras)
cabria esperar que Colombia pudiera frenar el ritmo de crecimiento de su endeudamiento externo. Como vimos, los
niveles actuales de deuda externa neta representan el 37% del PIB, pero dependiendo del curso que tomen las tasas de
interés externas y el ritto de crecimiento de las exportaciones vis-i-vis el de las importaciones, resultard posible reducir
rdpidamente estos niveles de endeudamiento externo. Antes de entrar en el modelo formal, resulta atil revisar la
evolucidn histdrica de algunas variables claves.

A. LaDeuda Externa Neta (de Reservas Internacionales)

En los grificos 1 y 2, se observa que la deuda externa neta (de reservas internacionales) era tan solo de
US$1,700 millones a principios de los afios ochenta, equivalente a 4% del PIB. Esta deuda neta fue en ascenso hasta
alcanzar un pico de US$14,000 millones (33% del PIB) en 1987. Como se recordard, el cambio mas dramético ocurri6
entre los afios 1982-85, cuando el monto de las reservas internacionales netas llegé a estar por debajo de los US2,000
millones (menos de 3.5 meses de importaciones) y la deuda externa nominal se incrementé en cerca de US$5,500
millones en tan solo cuatro afios (Mayores detalles en Caballero, 1997). Estos niveles de US$14,000 millones de deuda
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neta se mantuvieron hasta 1990, pero a partir del alli se logré reducir a niveles de US$11,000 millones en 1993 (17% del
PIB), gracias a las politicas de pre-pagos de deuda externa, amparados en importantes superdvits fiscales y el continuo
crecimiento de las reservas internacionales.

Tal como ya se explicG, durante los afios 1995-2001(e) se ha observado un marcado incremento en el
endeudamiento externo, el cual, neto de las reservas internacionales, alcanza niveles de 28% del PIB, tan solo
equiparables a los picos histdricos de 1971 y 1987.

En el grifico 2 también se puede observar c6mo el servicio de la deuda externa total se elevé de niveles del 3%
del PIB a finales de los afios setenta hasta alcanzar cerca del 8% del PIB en 1990. Dicho servicio de la deuda ha vuelto a
incrementarse hasta llegar a niveles histéricamente elevados del 10% del PIB en el 2001(e).

B. Composiciéon Histérica de 1a Denda Externa

En el grifico 3 se ilustra la composicion de la deuda externa, donde se observa el papel dominante que
desempefi6 el componente piiblico, especialmente durante el periodo 1980-91. Sin embargo, a partir de allf la deuda
privada repunt$ como resultado de la apertura en la cuenta de capital, llegando a niveles del 16% del PIB en 1999, como
ya se comentd.

Cabe destacar también la composicién de la deuda privada entre largo y corto plazo. Por ejemplo, en la primera
parte de los afios ochenta dos terceras partes de la deuda privada era de corto plazo, atadas directamente al comercio
internacional (ver grifico 4). A partir de 1993, se observé un repunte de la deuda de largo plazo, invirtiéndose su
composici6n a favor del largo plazo. ’

C. Transferencia Neta de Recursos al Exterior

Dicha transferencia se define como la diferencia entre los desembolsos, de una parte, y los pagos de
amortizaciones e intereses, de otra. En el gréfico 5 se presenta su evolucién, diferenciando el componente del sector
piblico del privado. El componente piiblico presenté entradas netas (+) durante los afios 1972-74, cuando Colombia fue
inclusive objeto de un crédito de stand-by del FMI, superando las salidas netas (-) del sector privado. En el periodo 1975-
85 se observaron flujos netos cercanos al equilibrio, salvo los influjos de principios de los afios ochenta. Los afios 1987-
1992 fueron de pagos netos, liderados por el sector piblico, mientras que los afios 1994-97 fueron de influjos liderados
por el sector privado. Mas recientemente (1999-2001), se han observado pagos al exterior superiores al 3% del PIB,
claramente reflejados en el comportamiento de la deuda privada.

D. El Esfuerzo Exportador y la Estabilizacion del Endeudamiento Externo

En el Anexo se explican los detalles técnicos que ilustran cémo las posibilidades de reduccién de la deuda
externa dependen crucialmente de, primero, la diferencia entre la tasa de crecimiento de las exportaciones (x) (no
financieras) y la tasa de interés externa (i), que se cobra sobre la deuda, y, segundo, del nivel de la deuda externa neta
respecto de las exportaciones no financieras, donde es posible definir Z = (Deuda Externa - Reservas
Internacionales)/(Exportaciones no financieras).

Para el anilisis del primer componente, (x - i), resulta ttil repasar lo ocurrido durante las dos décadas
anteriores. En el grafico 6 se observa que mientras el crecimiento de las exportaciones no financieras estuvo entre 15-
30% annal durante gran parte de la década de los setenta, la tasa de interés efectiva pagada sobre el total de la deuda
externa estuvo entre 4-7% anual en délares, con lo cual se gener6 un alivio financiero sobre el monto de la deuda que
fluctu$ entre 9-23 puntos porcentuales. Como resultado de lo anterior, la tasa de crecimiento de la deuda neta se fue
reduciendo y al finalizar la década de los setenta tan solo representaba un 5% del PIB, como lo vimos anteriormente.
Dicho en otros términos, mientras que la razén de deuda neta a exportaciones financieras era critica a principios de los
afios setenta (Z = 3 en 1971), al finalizar la década se habia reducido a niveles bajos (Z = 0.3 en 1980).

No obstante, durante la primera mitad de la década de los afios ochenta las exportaciones se contrajeron, al
tiempo que los intereses sobre la deuda externa se elevaban a tasas efectivas cercanas al 10% (en délares). Esto generd
una ‘carga dindmica’ (i-x) sobre la deuda externa, llevando la raz6n deuda a exportaciones a niveles nuevamente elevados
(Z = 2.6 en 1985). El buen comportamiento exportador del periodo 1986-90 permiti6é reducir nuevamente esta relacién a
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niveles razonables (Z=1 en 1992), pero las dificultades posteriores lo llevaron a tasas relativamente elevadas en afios
recientes (Z=1.8 en 1999).

El segundo componente que resulta interesante analizar es el referente al 'esfuerzo exportador' requerido para
frenar 'instantdneamente’ el crecimiento de la deuda externa neta o, por ejemplo, al término de 5 afios. En el primer caso
el esfuerzo exportador depende del nivel de Z = Deuda/Exportaciones y del nivel absoluto de la tasa de interés externa.
En el caso dindmico la relacién esta dominada por la carga que genera (i - x).

En el grifico 7 se ilustran los resultados de estos ejercicios. Nétese, por ejemplo, que mientras se tuvieron
valores (x - i) positivos y elevados durante la década de los afios setenta, el esfuerzo exportador requerido fue cayendo
del 10% a s6lo el 2% anual (Ver también Anexo 2). Sin embargo, al generarse una importante carga dinimica sobre la
deuda durante la primera mitad de los afios ochenta, se llegé a requerir un esfuerzo exportador (X - M)/X equivalente al
22% anual, por ejemplo, en 1985. Sostener este superdvit exportador solo ha sido posible en épocas de favorables
incrementos en los términos de intercambio, como los observados en 1986-89.

Por el contrario, durante los afios 1993-98 se observaron elevados déficits en la cuenta corriente no financiera
de la balanza de pagos, lo cual explica la peligrosa dindmica que tomé la deuda externa en su conjunto. Durante los afios
2000 y 2001 se ha observado un esfuerzo exportador cercano al 8-9%, ligeramente inferior al 11% requerido para
estabilizar la relacion deuda/producto en un horizonte de cinco afios. En este sentido se puede concluir que el esfuerzo
exportador reciente, apalancado en una tasa de cambio real competitiva y en un alto crecimiento econémico de los
EE.UU., ha estado cercano a la tasa requerida para estabilizar este indicador de deuda. Sin embargo, presiones
inflacionarias internas que deterioren la tasa de cambio real o caidas significativas en la demanda externa afectarian
nuestro esfuerzo exportador, lo cual se reflejaria en crecimientos adicionales en la relacién deuda/producto.

Conclusiones similares se obtienen al relacionar la tasa de crecimiento de la economia (en délares) con la tasa
de interés. Es posible demostrar que esta diferencia, multiplicada por la relacién deuda/PIB, es un buen indicador del
superévit requerido en la cuenta corriente (no financiera de la balanza de pagos) para evitar que crezca el nivel
endeudamiento respecto del PIB. Estos cdlculos indican que mientras a principios de los afios noventa bastaba con
mantener un equilibrio en dicha cuenta corriente, en los afios 1998-2000 se hubiera requerido un superavit del orden de
5% del PIB para que la relacién deuda/PIB no creciera. Esta condicién claramente no se dio y de alli los incrementos
dramitico en dicha relacién, ante comentados. Por ejemplo, si durante el afio 2001 se presentara un crecimiento del] PIB
en ddlares del orden del 5%, bastaria un superavit cercano al 1% del PIB en la cuenta corriente no financiera para lograr
la estabilizacién de la relacién deuda/producto.

En el grifico 8 se presenta la trayectoria del déficit de la cuenta corriente (no financiera) de 1a balanza de pagos.
También se ilustra la evolucién de dicho déficit cuando se ajusta por la financiacién proveniente de la inversién
extranjera directa, la cual obviamente disminuye las necesidades de financiacién de dicho déficit. N6tese, por ejemplo,
que en los afios 1993-95, el déficit de la cuenta corriente (no financiera) se redujo de niveles del 4% del PIB a cerca del
2% del PIB, gracias al efecto de la inversién extranjera directa. Esto pone de relieve la importancia de complementar
nuestras necesidades de financiamiento externa a través de la inversién extranjera directa, tal como lo han hecho en las
dos dltimas décadas Chile, México y Brasil, lo cual ha permitido frenar el crecimiento del indicador deuda/producto.

En sintesis, hemos visto c6mo la situacién del financiamiento externo puede cambiar ripidamente. En 1980 la
situacién de la deuda externa colombiana parecia inmejorable: la relacién deuda neta/PIB era tan sélo de 4.5%, la tasa de
crecimiento de las exportaciones superaba casi en 15 puntos la tasa de interés de la deuda y el esfuerzo exportador
requerido para no incrementar la deuda era tan solo del 2%. Empero, aiin asi ocurri6 Ia crisis internacional de la deuda en
1982, con serias implicaciones para nuestra economia. Este episodio de deterioro se volvi6 a gestar en los afios 1993-97,
dando como resultado niveles de 40% en la relacién deuda externa/producto y de 47% en la relacién deuda
piblica/producto.
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IV. CONCLUSIONES

Hemos visto c6mo en Colombia el periodo 1995-2001(e) se caracteriz6 por un elevado endeudamiento del
sector piblico, el mas marcado de América Latina (17 puntos del producto), tan solo comparable con lo ocurrido en
Argentina (11 puntos del producto). De las economias grandes de la regién, las mas endeudas a nivel pdblico son Brasil
(60% del PIB), Argentina (46% del PIB) y Colombia (47% del PIB). Sin embargo, en el caso de Colombia estos
incrementos no se han reflejado uno a uno en los indicadores de deuda externa (como es el caso de Argentina), pues se
recurri6 a incrementar principalmente la deuda interna, llegando esta a representar pricticamente el mismo valor de la
deuda externa (22% del PIB).

La deuda externa colombiana se increment$ en 11 puntos del producto, pasando del 27% del PIB a cerca del
38% del PIB entre los afios 1995-2001(e). Sin embargo, los niveles actuales de deuda externa son iguales a los que tuvo
el pafs a principios de los afios noventa. Llama la atenci6n, sin embargo, el rdpido incremento de la deuda privada, que
lleg6 a representar el 16% del PIB en los afios 1990-2000, casi tres veces el valor de 1990. Esta evolucién de la deuda
privada externa no fue exclusiva de Colombia. En los mercados emergentes esta tendencia ha sido la norma, como
resultado de la apertura en la cuenta de capital, tal como ocurrié en Chile o Brasil en las décadas precedentes. La gran
afluencia de inversion extranjera directa hacia Latinoamérica ayudé a amortiguar el incremento en los indicadores de
deuda externa, siendo el caso mas notorio el de México en la post-crisis Asiitica.

Las tareas de ajuste estructural en el frente fiscal, la flotacién de la tasa de cambio a partir de septiembre de
1999 y las ganancias en productividad local han permitido estabilizar el indicador de deuda externa/producto en niveles
del 37% para el afio 2001. Tal como lo recomiendan las calificadoras de riesgo, es indispensable continuar con estos
esfuerzos no solo para moderar la carga de la deuda sobre el presupuesto nacional y sobre las firmas privadas, sino para
lograr una recuperaci6n de la calificacién de riesgo de inversién. De lograrse este objetivo, el pafs volveria a crecer
dindmicamente, generidndose mayor empleo, y se haria honor a la trayectoria hist6rica que habfa permitido acceder a los
mercados internacionales a un menor riesgo y con un costo mas bajo.
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Cuadro t: DEUDA EXTERNA PUBLICA Y PRIVADA DE COLOMBIA*

{En millonas de Ddlares) {En porcentsja del PIB)
Publica Privads Total Publica Privada Total
1990 15471 2522 17,893 30 54 384
1998 15,540 8211 24,751 16.8 0.0 28.7
1966 16,249 12,698 28947 16.7 131 288
1897 16,453 15,228 31,681 t5.4 14.3 2097
1998 18,468 15,068 R.53% 18.6 152 ¥
1999 19.751 13,873 33,624 228 16.0 Bg
2000 20.248 13,018 33.263 244 15.7 a0.1
2001(a) 21,754 11426 33180 248 3.0 378
Yaracion: ]
2001/1028 6214 2215 8,428 8.0 31 11.1
(). Estimado

* Inciuys deuda de corto plazo y Ie deuda del sector financiero, pero axcluye leasing v lss
fiutarizaciones. Eltotal as inferior al reportado en IMF {2000; 2001), pues dichas cifras
estén desactuslizedas y no recogen &l efecto de los pre-pagos.

Fuente: Efaborada con base an Banco de la Repdbilica (2001) ¥ Ministecic de Hacienda
y Credito Pablico.

Cusadro 2: DEUDA SECTOR PUBLICO NO FINANCIERC [SPNF) OE COLONMEBIA

(En millbnes de Dblares) ( En Porcentaje del PIB }
Externg*  inberna ** Total Externa ™ Intetna ** Total
1990 15471 4,382 19833 320 a3 423
1985 18,540 9,916 25456 16.8 10.7 275
1996 16,249 11,499 27,748 $0.7 11.8 o 1]
1997 16,453 15,932 32385 15.4 14.9 W3
1998 18,468 18411 34,879 186 165 351
1990 19,751 17,332 37.083 228 200 29
2000 20,248 18524 | 244 23 456.8
2001(8} 24,754 19437 41,181 248 221 459
Veriagion:
20011095 6,214 8,521 15735 B.O 114 18.4
{e}: Estimado

* inchsys deuda de corio plazo y le deuda del sector financiens, pero excluya leasing y las
titutsrizaciones. El total es infericr al raportado an IMF {2000; 2001), puss dichas cifras
estan desactuslizadas y no reccgen &l efecto de bs pre-pagos.

* Incluys deuda tamitorinl ¥ Is de empresas piiblicas (sin neteq intra-saciorial), comvertida
a Délanss a la TRM-promedio-ano.

Fuente; Elaborade con base en Banco de la Republica {2001} y Ministerio de Haciends
y Cridito Piblico.
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Grifico 7: Esfusrzo Exportador Reguando en Colombia
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ANEXO0 2

Dindmica de la Deuda Externa

Siguiendo planteamientos tradicionales sobre la dindmica de la deuda externa (Simonsen, 1985), a continuacién se
explican brevemente las condiciones requeridas para que las exportaciones (no financieras) crezcan a una tasa que
asegure una cierta estabilidad en la tasa de crecimiento de la deuda externa neta (o sea, descontando las reservas
internacionales de la deuda externa).

La expresién sefialada en [1] indica que el monto de la deuda externa neta, D = (Deuda Externa - Reservas
Internacionales) = (S - R), tiende a incrementarse con el déficit no financiero de la cuenta corriente (M - X) y con el nivel
de la tasa de interés que se cobra sobre dicha deuda (i).

AD=M-X)+iD (1]

Si adicionalmente se define Z = (D/X), como la razén entre la deuda neta y las exportaciones no-financieras, se logra
transformar [1] en [2] y a partir de alli se pueden elaborar una serie de pruebas de solvencia financiera.

AZ=(G-x)Z-H 2]

La ecuacién [2] indica que si la tasa de interés (i) que gravita sobre la deuda externa resulta mayor que la tasa de
crecimiento de las exportaciones (x), la razén Z (deuda neta/exportaciones) terminar4 por incrementarse, inclusive si no se
incurre en nuevos déficits en la cuenta corriente, o sea, atn si H = (X-M)/X = 0. En este sentido cabe interpretar los
valores positivos de (i-x) como 'la carga dindmica’ que se tiene sobre la deuda externa y los valores positivos de H como el
‘esfuerzo exportador' requerido para desacelerar (o frenar) el ritmo de crecimiento de la raz6n deuda neta/exportaciones.

Los ejercicios sefialados en el texto ilustran, primero, la trayectoria de ‘la carga dindmica de la deuda’ (i-x) y, segundo,
los valores del ‘esfuerzo exportador' (H) requerido para pasar de una fase de creciente endeudamiento a una de
estabilidad entre la deuda externa neta y el nivel de las exportaciones no-financieras. Es posible demostrar que, si la
carga dindmica sobre la deuda es menor que cero (x > i), el esfuerzo exportador requerido para estabilizar el crecimiento
de la deuda externa toma la forma sefialada en [3], donde los valores iniciales de la deuda (Z,) resultan cruciales para
alcanzar la estabilidad deseada en el tiempo (t), suponiendo una funcién exponencial de convergencia ().

Heoo ¥ - [3]

En sintesis, pasar la prueba fuerte de solvencia' en materia de endeudamiento externo significa que un determinado pais
est4 realizando un esfuerzo exportador tal que, a partir de su actual indicador sobre endeudamiento externo neto, es capaz
de frenar el crecimiento de su deuda al término de t periodos. En la medida en que el nivel de las tasas de interés sobre la
deuda sea mis elevado, mayor serd el esfuerzo exportador requerido.

Los resultados indican que el crecimiento de las exportaciones no financieras durante la década de los afios setenta
super6 la tasa de interés efectiva que se pagaba sobre la deuda externa, lo cual representd un alivio importante sobre el
crecimiento del propio monto de la deuda. Sin embargo, en el periodo 1980-89, con la sola excepcién de 1986, el pais
enfrenté un repunte de las tasas de interés externas y una desaceleracién de su ritmo exportador, lo cual generd 'una carga
dindmica’ que presioné el endeudamiento al alza (ver graficos 6 y 7 y los datos del Anexo 1)
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