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Abstract

The motivation for this thesis began with observations of the
debate in the media over the implications of the debt crisis, who was
to blame and possible solutions. The terminology used (liquidity,
solvency, default, repudiation, arrears, etc.) was not considered to
be helpful in critically analysing the situation. Indeed, this
terminology was likely to create confusion when trying to understand
the causes, consequences and alternatives for the debt crisis. What
causes debt repayment problems? Why do borrower countries prefer to
suspend debt repayments rather than simply repudiate debt? How have
lenders coped with this situation? Is there any evidence of an
improvement in the situation? For a reader interested and familiar
with the debt 1literature, these questions are not new. UWhat is
important is to have an understanding of the possible remedies and be
able to design a solution that might resolve the debt crisis in a
timely manner rather than allow it to drag on indefinitely with all
the costs that that would imply. This thesis explores these questions
and shares the views of the advocates of debt relief as part of the

solution to the debt problem.

In order to place the debt problem in context, the thesis begins
with a brief historical account of the borrowing practices of Latin
American countries since their independence from Spain. Default is
not a new phenomenom. What is new is the source of lending (private
banks and not bond holders) and the institutions involved (IMF and
World Bank). This has implications for the way debt has been handled
which we explore in chapter 1. In addition we review the efforts of
researchers in modelling sovereign loans, explaining debt

restructuring and searching for the determinants of debt repayment



problems. The complexities found when dealing with sovereign loans

lie in their nature, or more simply, the lack of collateral.

In chapter 2, we take into consideration more explicitly the
peculiar nature of sovereign loans and design a two period horizon
pure "willingness to pay” model to explore its implications in the
loan market equilibrium. If we assume sufficiently risk-averse
borrowers and neither adverse selection nor moral hazard, we find that
the competitive equilibrium is inefficient. We then reframe this
basic model into a bilateral monopoly c¢ontext and include some
bargaining elements. We derive the elements of conflict, the Pareto
negotiation 1locus and discuss possible bargaining solutions in the

context of the static axiomatic approach.

The design of any solution to the debt crisis requires an
understanding of what precipitates a borrower into arrears. Chapter 3
offers an empirical study of LACs during 1971-86 which aims to compare
different empirical specifications and trace variables that might
usefully be included in our statistical model. Using those results,
in chapter 4, we test our empirical model which now includes economic
indicators, “"crude" political proxies and country heterogeneity fixed
effects. Our findings suggest that they are relevant 1in the

assessment of the causes of debt servicing problems.

Finally, in chapter 5, we consider the debate concerning “debt
overhang" in Latin America. We also provide an account of how the
debt problem has been managed and conclude that a prompt solution can
not rely on ‘“refinancing® nor on voluntary market debt reduction

schemes.
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Chapter 1

SOVEREIGN LOANS: A REVIEW OF PAST LENDING EXPERIENCES

AND SURVEY OF THE LITERATURE

1. Introduction

The history of sovereign lending teaches that a repeated pattern
of enthusiatic lending and borrowing followed by nonrepayment and
turmoil in the international financial market is not new. However,
the wave of lending in the 1970s ended in financial distress with no
clear views of how to restore succesfully normal conditions 1in both
the borrower countries and the international banking system. 1In
searching for a solution, researchers have analysed past lending
experience and made analogies with the present situation. They have
also modelled the behaviour of lenders and borrowers and have used
econometric techniques to determine what factors precipitate a

nonrepayment problem.

The aim of this chapter is to help in understanding the present
debt crisis and the complexities encountered in trying to unravel it.
We organise it as follows. Firstly, considering that the present debt
crisis is to a large extent, but not exclusively, a Latin American
affair, we review the historical experience of Latin America
highlighting differences and similarities with actual lending
practice. Secondly, we review the g¢growing concern shown by debt
analysts about the present crisis and its implications. Finally, we
conclude by drawing some inferences to try to explain why "debt

fatigue” persists.
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2. Reviev of the Latin American Lending Experience

The history of international lending in Latin American countries
(LACs) is as old as their independence from Spain in the 1820s and may
be divided into two long periods, running roughly from the 1820s to
the 1940s and from the 1940s to date. This division 1is appropriate
because of the different lending practices involved. Bonded lending
vas the major source of finance wuntil World War II and was then
supplanted by direct loans from official creditors, multilateral

agencies and commercial banks.

2.1. The Period Before World War II

Prior to the 1940s, the major long-term foreign investors were
the United States and the United Kingdom. Capital export from America
mainly took the form of direct investment. 1In contrast, British
overseas investments were mainly in the form of foreign bonds and

foreign lending.

From the days of South American independence up to the end of
World War I, British imperial lending remained the most important
source of capital. The international credit market had the following
predominant characteristics (Sachs, 1982; Dale and Mattione, 1983;
Higonnet, 1983):

a) Government borrowing was meinly financed by private bonds;

b) These bonds were, in general, issued at fixed rates of interest
with long periods of maturity;

¢) The role of banks was limited to being underwriters and promoters

of bond issues but not lending their own funds to foreign governments;
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d) Negotiations were carried out between the debtor country and
private bondholders (or bondholder committees) without intervention of
the creditor’s government nor other official institution. This,
perhaps, explains why private bondholders’ retaliation was limited to
(at most) threatening the borrowers with exclusion from new bond

issues,.

There were several international 1lending waves during this
period. Lindert and Morton (1989) counted eight waves: the 1820s,
including loans to most of the newly independent nations of Latin
America; the 1850s; the late 1860s and early 1870s; the late 1880s;
the years between 1904-14 and the late 1920s. Each wave ended with at
least some occurrence of repayment breakdowns due to international
trade depression, government budget <crisis, investment failures,
dishonesty, etc. Indeed, the credit record of Latin America can be

summed up by a quote from Max Winckler (Foreign Bonds, 1933): “The

fiscal history of Latin America ... 1is replete with instances of
government defaults. Borrowing and default follows each other with
almost perfect regularity. When payment 1is resumed, the past is
easily forgotten and the new borrowing orgy ensues. This process
started at the beginning of the past century and has continued down to

the present day. It has taught us nothing".

Mexico® requested its first loan in 1822 and two years later, it
obtained the first loan from London. The creditors were Goldschmidt
House and Barclay, Herring, Richard & Co. They lent $4,800,000 in
exchange for government bonds at 6% annual interest. After deductions

(commissions and other charges), only f3,682,538 was delivered to

“For more details, see Bazant (1968) and Lindert and Morton (1989).
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Mexico. Originally, the loans were supposed to be used in 1long run
programmes with the purpose of increasing the country’s welfare.
However, the loans were wused to finance military armament and

equipment and to finance government expenditure.

Between 1826 and 1856, the Mexican government defaultedi six
times (1827, 1832, 1838, 1846, 1847, 1854). During this period,
renegotiations involved:

a) Consolidation of debt at lower interest rates (e.g. the debt was
consolidated at 5% interest rate in October 1837);

b) Conversion of old debt into a new issue with partial debt
forgiveness (e.g. in 1842, the amount of interest arrears was 608,122
from which £109,026 was forgiven and the remainder converted to
debentures not subject to interest rates and payable when Mexico had
excess cash);

¢) New loans and new bond issues.

After a short period of financial health, the Mexican government
was once again in arrears. The governments of Britain, France and
Spain intervened and tried to seize <control of the customs
collections. New bonds were floated which were used in part to
finance repayment of old debts. 1In 1867, Benito Juarez refused to
honour all debts and all debt-receipt-customs agreements, Foreign
lending to Mexico restarted under Porfirio Diaz in 1885 but stopped in
1911 with the Mexican Revolution. Thereafter, Mexico's credit rating

was not restored until the lending wave of the 1970s.

2Unless otherwise stated, we do not distinguish between technical
default, formal default nor repudiation (see Mendelsohn, 1984). We
use default in its broader meaning i.e. partial or total debt
repayment suspension.
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Defaults in Argentina have also been common’. The first
Argentine foreign 1loan in 1824 was underwritten by the Baring
Brothers, one of Britain's leading merchant and acceptance banks.
Argentina soon defaulted on this loan and debt arrears were finally
settled in 1857 with some write-down on the accrued interest. On a
fairly large scale, Argentine securities (mostly government issues and
government guaranteed railroad bonds) were sold in London between
1862-1875. Again, Argentina defaulted in 1876 and debt arrears were

paid in the next five years with no write-down.

In the late 1880s 1lending wave, capital inflow to Argentina
increased substantially with most of it in the form of portfolio
investment. A large proportion of public sector borrowing was
contracted by national and provincial government banks to fund private
land acquisitions, residential and commercial construction, purchase
of farm stock and equipment and working capital. In contrast to this
rise in foreign borrowing, expansion in exports was moderate while
import growth accelerated. The trade deficit averaged 16% of exports
in 1881-1995 and increased to 49% in 1886-1890. The interest
payment-to-export ratio reached 66% in 1889. Foreign borrowing was
reaching wunsustainable levels and by November 1890, Argentina
suspended payments on its sterling debt. This time, the Baring
Brothers were on the verge of bankruptcy and g¢given the size of
Baring’s liabilities, the Bank of England and the British Treasury

intervened.

In January 1891, an agreement was reached to provide a 1loan of

'Felix (1987) analyses the debt crisis of the 1890s (in particular,
the Argentinian lending experience) and the 1930s.



15

f15 million repayable after three years at a 6% interest rate. This
new loan was secured with Argentine customs receipts and intended to
help resume debt servicing and pay arrears on the railroad guarantees.
At the same time, Argentina was expected to reduce its money stock by
15 million pesos in each of the next three years and at the end of the
third vyear, resume debt servicing from exports. However in 18%2-93,
the government deficit increased and so did the money stock. Exports
did not rise, 1imports increased and Argentina fell into arrears. A
new agreement was reached in 1893. Argentina was allowed to suspend
30% of its annual interest payments for five years and all principal
repayments for eight years. 1In the late 1890s, Argentina settled its
accounts thanks to the improvement in its terms of trade and by the
early 1900s, the beef boom strengthened Argentina’s balance of
payments and its securities were well accepted in the international

financial markets.

The 1930s debt crisis followed a strong wave of foreign lending
from the United States which had displaced Britain as the most
prominent capital exporter. U.S. capital exports mostly took the form
of portfolio investment directed heavily to Europe. Latin America’s
gross external debt was smaller than that of North America,
Asia-Oceania and Europe. However, U.S. direct investment was mostly

concentrated in Latin America.

The 1930s depression brought for all borrowers, and Latin America
in particular, a decline in business activity and government revenue,
a deterioration in the terms of trade and reduction of export volume
and cuts in international lending. Defaults started in January 1931
with Bolivia followed by Peru, Chile, Brazil, Colombia and Costa Rica.

Uruguay and El1 Salvador defualted in 1932, while Panama and Cuba did
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so in 1933. By the end of 1935, fourteen Latin American countries

were in default (see table 1).

This experience of widespread default provides an important
source of information on the causes and consequences of default. UWas
default triggered only by the effects of the Great Depression? Were

defaulters punished?

In fact, Eichengreen and Portes (1985) tested a variant of the
model suggested by Eaton and Gersovitz (1%81) for a sample of
world-wide borrowers. After applying ordinary least squares to annual
cross section data for 1930-38, they found a significant and negative
association between the level of indebtedness and income growth.
This, they argue, might indicate credit rationing after 1930. Export
instability and the degree of openness had the correct signs but were
not significant. Eichengreen and Portes also explored the causes of
default (as measured by the proportion of a country’s debt in default)
during 1934-38. They found that the tendency towards default was
positively associated with the debt/income ratio, the extent of
deterioration in the terms of trade and the percentage increase in the
government budget deficit. They also included two dummy variables,
one for Australia and another for Latin America. The significant and
negative coefficient of the Australian dummy was interpreted as
resulting from Australis’'s cultural and political ties with Britain.
In contrast, the Latin America dummy although negative, was not
significant and suggested that the economic variables (included in
their regression) explained reasonably well the default tendency of

these countries.

Using a sample of five Latin American countries (Argentina,
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Table 1

Default and Rescheduling of

Latin American Governaent Debts to Foreign Creditors since 1820

Privately Privately Loans, Mainly Privately
Held Bonds, Held Bonds, 0fficial, Held Loans,
1820-1929 1930s 1940-79 1980-86

Argentina Yes Yes Yes Yes
Bolivia Yes Yes Yes
Brazil Yes Yes Yes Yes
Chile Yes Yes Yes Yes
Colombia Yes Yes

Costa Rica Yes Yes Yes
Dominican Rep. Yes Yes
Ecuador Yes Yes Yes
E1l Salvador Yes Yes

Guatemala Yes Yes

Haiti Yes

Honduras Yes Yes
Mexico Yes Yes Yes
Nicaragua Yes Yes
Panama Yes Yes
Paraguay Yes Yes

Peru Yes Yes Yes Yes
Uruguay Yes Yes Yes Yes
Venezuela Yes Yes Yes

Source: Lindert and Morton (1989)

Notes

Yes indicates that a rescheduling and/or a default occurred in the

specific period; a blank space indicates that none of these events

occurred.
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Bolivia, Chile, Colombia and Peru), Jorgensen and Sachs (1988)
assessed the cost of default in the 1930s. They estimated the extent
of default (i.e. the reduced debt servicing after suspension of debt
payments) and the level of debt forgiveness implied in the
renegotiations of debt contracts. These, in turn, gave them an
approximation of the amount actually repaid (after default and
renegotiations) and a proxy for the direct component of default cost.
Future access to credit markets is considered the indirect component
of default cost. Jorgensen and Sachs concluded that both components
of the cost of default were 1low. The debt burden of defaulting
countries was eased by the concessional nature of the settlements
(extended maturities, reduced interest rates and although the
principal was not cancelled, unpaid interest was not capitalised) and
by the debtors’ practice of secret debt repurchase of their own debts
at deep discounts. Similar to Lindert and Morton (1989) and
Eichengreen (1989), they suggested that the return of these countries
to the capital market in the 1950s did not show any systematic signs

of discrimination between defaulters and non-defaulters.

2.2. The Period After the 1940s

The outcome of the 1930s depression and the reconstruction of the
countries involved in World War II restricted the access of developing
countries to the private capital market. As a result international
and government organisations played an increasingly important role in

developing country borrowing.

Two major international institutions were created in this period:
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the World Bank and the IMF. The World Bank was charged with providing
financial assistance for both the reconstruction of Europe and
fostering the development of emerging nations. The first objective
was achieved by the Marshall Plan because the World Bank could not
provide adequate resources for the reconstruction. Thereafter, it has
traditionally concentrated on financing infrastructure and structural
adjustments as well as providing funds to improve health and education

in developing countries.

The IMF’s early role was of securing the fixed exchange rate
system and multilateral convertibility. In addition, the IMF was
charged with the provision of medium term finance (3 to 5 years and
ocassionally up to ten years) to assist countries with temporary
balance of payments difficulties. Members countries suscribed
according to their means and they can draw an initial tranche of their
entitlement with no conditions. Further drawings (i.e. higher
tranches) require a commitment to implement stabilisation programmes
designed by the IMF in order to achieve control of their current

account deficits and make them eligible for market borrowing.

The Paris Club is the main mechanism through which official debt
is rescheduled. Its first meeting was in 1956 to reschedule
Argentina’s multilateral debt. In spite of the importance of the
Paris Club, it is not possible to consider it as an institution since
it is not a permanent body. The Paris Club meets only when default is
imminent and there is a need to agree guidelines for rescheduling of
all official loans and private loans which have an official export

credit insurance®.

*kisic, Danino and Morales (1985) analyse the history of the Paris



20

During the 1950s, bilateral and multilateral institutions played
a negligible role in Latin America. Capital flows took place mainly
in the form of private direct investment by multinational
corporations. In 1950, almost half of the U.S5. foreign direct
investment was directed to LDCs and 38% of it was concentrated in
Latin America. However, in the period 1950-79, the LDCs (and LACs)
share decreased while the flows to developed countries showed an
increasing trend (see table 2). This shift may be explained not only
by the willingness of the U.S5.A. to expand investment once -econonic
reconstruction was under way, but also because in LDCs (LACs in
particular) the issue of foreign control and dependence became very

g
controversial and sensitive“.

The 1960s were characterised by the importance of official flows.
Table 3 shows the high participation of multilateral and bilateral
institutions in providing external resources to Latin America. They
provided an average of 60% and 40% of the external net inflows during

1961-65 and 1966-70 respectively but only 25% in the period 1971-75.

The Eurocurrency market, or Euromarket for short, operating since
the mid-1950s was not a source for LDC loans during the 1960s. Most
of the credits obtained were drawn by industrialised countries. Loans
from the Euromarket were more available to LDCs in the late 1960s with
Brazil and Mexico as obvious candidates because of their relatively

high levels of growth and development.

Club and provide details about the mechanics of its negotiations.

E:Kindellberwger‘ (1984) and Lall (1974) addressed the controversial issue
of private foreign direct investment in LDCs. For details about LACs
sensitivity to foreign direct investment, see Thorp (1985), Bitar
(1985), Grifith-Jones (1984) and Diaz Alejandro (1970).
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Table 2

United States of America Direct Investment Position Abroad 1950-82
(percentages)

‘Developed Developing Others Latin America share

Countries Countries in total LDC
1950 48.3 48.7 3.0 37.7
1957 55.1 40.5 .4 31.4
1960 60.6 34.9 4.5 23.5
1966 68.1 26.8 5.1 25.4
1970 68.7 16.6 14.7 14.7
1972 71.3 24.8 3.9 13.8
1974 75.3 18.0 6.7 13.3
1976 73.3 21.4 5.3 12.5
1978 74.5 23.1 2.4 12.3
1979 74.2 23.8 4.0 12.1
1980 73.5 24.7 1.8 12.3
1981 73.1 24.8 2.1 13.3
1982 73.7 24.0 2.3 14.1

Source: "Selected Data on U.S. Direct Investment Abroad”,
U.S. Department of Commerce Bureau of Economic Analysis,
Washington, 1982.
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Table 3

Structure of Net Inflov of External Resources

in Latin America’ 1961-1975
(annual averages in percentages)

Net Public Inflow®™ Net Private Inflow®
1961-65 60.2 39.8
1966~70 40.1 59.9
1961-70 47.6 52.4
1971-75 25.2 74.8
1973 20.2 79.8
1974 26.5 73.5
1975 23.3 76.7
1976 19.6 80.4
1977 i2.0 88.0
1978 7.3 92.7
1979 9.6 90.4

Source: International Bank of Development (IBD)

Notes : iIncludes member countries of the IBD.
i:"Includes‘» bilateral and multilateral official loans.

EIncludes supplier credits, banks loans, bonds and direct
investment.
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In spite of some reschedulings of official and private loans,
there were no serious 1indications of debt difficulties during the
1960s. By the early 1970s, neither international official 1loans nor
foreign direct investment were able to meet the capital requirements
of LDCs. There was a call for the revival of private capital markets
to complement in the short ruq, and replace in the long run, some or

most of the official lending (Kindleberger, 1981).

During the 1970s the supply of funds into the Euromarket grew
rapidly, fed by capital surpluses from OPEC countries.
Euro-syndicated loansé (priced at "floating" interest rates i.e. Libor
plus spread) became an important source of finance to the LDCs. In
contrast, the international bond market (which charged fixed interest
rates) was reserved for ‘first <class® borrowers i.e. developed

countries (see tables 4 and 5).

The 1973-74 oil shock was accompanied by world wide inflation and
recession. The large supply of funds also helped to drive real
interest rates down and commercial banks turned their attention to
emerging industrial nations among the developing countries. After
1975, spreads on Euroloans to LDCs and OECD countries dropped and,
although the former was still higher, the gap between them reached a
minimum in 1979. The share of LDCs (and LACs) in the Euroloan nmarket
showed an upward tendency, also peaking in 1979 (see table 5). Plan
(1989) suggests that the spreads in 1979 did not reflect sufficiently

the different creditworthiness of various countries but was instead, a

éFor a discussion of commercial bank and syndicated lending, see
Donaldson (1985).
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Table &

International Bond narketi and Main Borrowers 1976-833
(percentages)

1976 1977 1978 1979 1980 1981 1982 1983

Eurobonds 46.3 52.3 41.2 45.7 57.2 59.7 66.2 664.1
Foreign bonds outside U.S.A.

23.2 25.8 41.9 43.3 34.6 26.1 26.2 30.1
Foreign bonds in the U.S.A.

32.5 21.9 16.2 11.0 8.2 14.2 7.6 5.8
Total bond issues (millions U.S. dollars)

32669 33976 34279 40990 41920 52985 78042 75669

Main Borrowers:
Industrial Countries2

74.0 69.9 72.2 77.4 77.7 77.1 80.7 79.0

Developing Countries
5.5 10.4 13.0 7.9 6.3 9.2 6.5 3.3

Latin America 2.3 7.5 7.6 5.1 4.7 6.9 3.2 0.1

Centrally Planned Economies
' 0.2 0.7 0.1 0.2 0.2 0.2 0.1 0.1

International Oroanizationsﬁ
20.3 19.0 14.1 14.5 15.8 13.5 12.7 17.6

Source: "World Financial Markets®, Morgan Guaranty, January 1984.

Notes : iNeu issues with a maturity of three years or more.
2
“Includes multinational organizations.

EIncludes regional development organizations.
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Table S

Distribution of Eurocurrency Bank Credits1 by Borrowers 1976-83
(percentages)

1976 1977 1978 1979 1980 1981 1982 1983

Industrial Countriesi
39.0 41.2 41.3 32.9 50.5 64.6 50.0 51.9

Developing Countries
52.1 50.2 53.2 57.9 45.3 33.9 48.7 44.7

Latin America 30.0 23.7 30.4 34.0 31.1 22.6 31.5 20.8

Centrally Planned Economies
8.7 8.1 5.3 8.9 3.6 1.3 0.9 1.6

International Organizationsg
0.2 0.5 0.2 0.3 0.6 0.2 0.2 1.8

Memorandum Item: Total Eurocurrency Bank Credits (million U.S. dollars)

28849 41766 70179 82812 77392 133379 84905 73899

Source: “"World Financial Markets"“, Morgan Guaranty, January 1984.

Notes : i;Credits with a maturity of one year or more, publicly announced
in millions of U.S. dollars.

gIncludes multinational organizations.

‘Includes regional development organizations.
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symptom of increased bank competitiony.

Initially, developing countries borrowed to finance their
current account deficits and cope with the recession. For exanmple,
Brazil, a major oil importer, financed the higher oil prices through
external borrowing. However, the availability of foreign credits soon
led to increases in debt. The Mexican debt grew faster when it became
an oil exporter. The Southern Cone of Latin America embarked on trade
and financial liberalisation programmes and found, at that time, that
it was more advantageous to borrow from abroad since real domestic
interest rates exceeded real Libor rates (Diaz Alejandro, 1985; Calvo,

1986; Edwards & Edwards, 1987).

A brief description of the international debt trends during the
1970s helps to provide a picture of the pre-crisis period. According
to World Bank estimates, more than 75% of the long term debt
outstanding owed by LDCs falls in the category of sovereign debt (i.e.
public and publicly guaranteed) with a higher dependence on loans from

private creditorsthan from official lenders.

The distribution of debt in LDCs is highly skewed (see table 6
and 7). More than 40% is debt owed by Latin America and the Caribbean
(LACCs from now on) which also have & high debt burden as suggested by
the debt/GNP and debt/export ratios. Within the LACCs, the debt owed

by sovereign borrowers is more than three times larger than the

?Devlin (1989) argues that the attractiveness of the unregulated
Euromarket and the reduction in information costs by the appearance of
syndicated loans induced large entry of new banks in the international
credit market and hence, vigorous competition among all banks.
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Table 6

LDC Long Term External Debti by Type of Borrowers and Lenders 1976-833
(million of U.S. dollars and percentages)

Creditors from

Total Debt Borrowers Public Borrowers
Outstanding Public® Private® Official® Private5
(million U.S.) (%) (%) (%) (%)
1973 109240.9 76.6 23.4 61.8 38.2
1974 135400.3 76.7 23.3 59.1 40.9
1975 161539.1 77.8 22.2 57.0 43.0
1976 194586.7 79.6 20.4 54.0 46.0
1977 239515.6 80.6 19.4 51.7 48.3
1978 301152.2 82.0 18.0 48.8 51.2
1979 355082.4 88.3 17.7 46.7 53.3
1980 411539.3 82.4 17.6 47.0 53.0
1981 470094.8 80.4 19.6 46.0 54.0
1982 525585.7 81.3 18.7 4.8 55.2
1983 597646.7 82.9 17.1 2.3 57.7

Source: World Bank Debt Tables (1982-83, 1983-84, 1984-85).

Notes : iIncludes only disbursed long term debt.
ﬁRefers to public and publicly guarantee loans.
gRefers to private non guarantee loans.
‘Hultilateral and bilateral official creditors.

5
Includes bonds, commercial bank credits &nd other private loans.
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Table 7

Latin America and The Caribbean Public Long Tera External Debt 1972-33
(percentages)

Share in LDC Share in LDC LACCs Public Debt Share of majgr
Total Debt Public Debt by Type of Creditor LAC Borrowers-in
O0fficial Private LACC Public Debt

1973 0.2 33.0 1.8 58.2 57.6
1974 42.3 35.7 38.2 61.8 60.5
1975 41.9 35.9 36.3 63.7 63.2
1976 42.4 37.7 31.2 68.8 64.9
1977 41.9 37.9 38.3 71.7 62.6
1978 42.2 38.5 26.9 74.1 65.6
1979 41.9 38.5 23.6 76.4 65.0
1980 41.6 37.8 23.8 76.2 65.0
1981 43.9 39.0 23.4 76.6 66.1
1982 44.6 40.4 22.7 77.3 67.3
1983 47.2 43.9 20.5 79.5 68.7

Source: World Bank Debt Tables (1982-83, 1983-84, 1984-85).

Notes : 1Arqentina, Brazil and Mexico.
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private non-guaranteed debt and from 1974 onwards, private creditors
are the most important source of loans. The share of official
creditors has decreased from 46% in 1973 to 24% in 1980 while the
share of private creditors increased from 54% to 76%. Moreover,
Argentina, Brazil and Mexico are the major borrowers, accounting on
average for about 60% of all the LACCs indebtedness. Also for these
major borrowers, private loans are the most important source of

finance.

The risk to banks from foreign lending increased substantially.
During 1975-77, U.S. bank claims to LDCs grew at the rate of 28% per
annum (Devlin, 198%9). U.S. commercial bank exposure (as a percentage
of their primary capital) to Eastern Europe and non-oil LDCs increased
from 132% in 1977 to 163% in 1981 while the exposure of the nine
largest U.S. banks rose from 188% to 240%. At the end of 1982, the
exposure of the nine largest U.S. banks to the five largest LAC
pborrowers ranged from 108% to 263% (Cline, 1984 and table 8). This
reflects the potential wvulnerability of U.S. commercial banks to

debt-servicing difficulties.

There 1is a vast literature on the causes of the 1982 debt crisis
(biaz Alejandro, 1983, 1984; Cline, 1984; Dornbusch 1983, 1984;
Allsopp and Joshi, 1985; Bianchi ed., 1985; Thorp and Whitehead ed.,
1987 among others). The increase in the price of oil for
oil-importing LDCs, the need to finance new o0il discoveries in
oll-exporting LDCs, the sharp rise in real Libor during 1981-82, the
1980-82 global recession which substantially reduced exports and
caused a deterioration in the terms of trade are counted as the most

important external causes of the 1982 debt crisis. Dornbusch paid
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Table 8

Exposure as Percentage of Capital, Major U.S. Banks, end-1982

Citicorp
Bank of

Chase Ma
Morgan 6
Manufact
Chemical
Continen
Bankers

First Na

Source:

Notes :

Capitaliin

ARGEN BRAZIL MEXICO VENEZ CHILE TOTALi million US
18.2 73.5 54.6 18.2 10.0 174.5 5989
America 10.2 47.9 52.1 41.7 6.3 158.2 4799
nhattan 21.3 56.9 40.0 24.0 11.8 154.0 4221
uaranty 24.4 54.3 34.8 17.5 9.7 140.7 3107
urers Hanover 47.5 77.7 66.7 42.4 28.4 262.8 2592
14.9 52.0 60.0 28.0 14.8 169.7 2499
tal Illinois 17.8 22.9 32.4 21.6 12.8 107.5 2143
Trust 13.2 6.2 46.2 25.1 10.6 141.2 1895
tional Chicago 14.5 40.6 50.1 17.4 11.6 134.2 1725

Extracted from "International Debt:

Systematic Risk and Policy

Response”, Cline (1984).

lExposure in Argentina, Brazil, Mexico, Chile and Venezuela.

rs

“Primary capital (shareholders equity, subordinated notes and

reserves against possible loan losses).
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special attention to the role played by the U.S.A. in the 1980-82
recession through its inflation-stabilisation program and policy mix

of tight money and easy fiscal policy.

Government budget deficits played an important role in Brazilian
and Mexican indebtedness while overvaluation of the currency is
crucial in explaining the Argentinian and Chilean debt situation. In
general, budget deficits, overvaluation of the currency, capital
flighta and current account deficits have to be counted as the

domestic sources of Latin American repayment difficulties.

On August 12 1982, the Mexican Finance Minister Silva Herzog
announced that they could no longer make payments on their external
debt. This event marked the start of succesive rounds of
reschedulings (of official and bank loans) particularly in Latin
America. It has also changed the role of the IMF and World Bank. In
the 1980s, despite numerous criticismsg, the IMF has assumed a more
active role by recommending stabilisation programmes as a necessary
precondition for rescheduling private and official loans. The

participation of the World Bank (and IMF) in Paris Club meetings

involves monitoring debt restructuring agreements.

In spite of the numerous reschedulings and the 1985 Baker Plan,
the debt situation has not improved for Latin American borrowers and

commercial bank lenders have provisioned large reserve loan losses.

§For a study relating capital flight and external indebtedness, see
Lessard and Williamson eds. (1987).

E}’An account of these crticisms in relation to Latin America can be
found in Pastor Jr (1987).
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Because of the persistence of the debt crisis, the Brady Plan was
launched in 1989 and the IMF and the World Bank have been assigned new
tasks. That is, to support and encourage the debt reduction process.
We analyse the response to the debt crisis and its possible solutions

in our final chapter.

3. International Debt Literature

The vast literature generated from the present debt crisis
encompasses developments in debt management. The crux of the debt
dilemma is twofold: stability of the international financial systenm

and the welfare of developing countries.

Concerns about the rapid increase in external obligations during
the 1970s resulted in a large number of analytical papers which have
already been surveyed by McDonald (1982). Another set of papers
attempted to discuss aspects of developing country finance and debt
and these have also been surveyed by Eaton and Taylor (1984). An
interesting examination of multi-period models of foreign borrowing is
provided by Glick and Kharas (1986). Country risk and its
implications for modelling the credit market are discussed in the
excellent paper by Eaton et. al. (1986). In addition, a review of the
statistical approach to country risk can be found in Saini and Bates
(1984), Heffernan (1986) and Lanoi (1986). Therefore, we are faced
with the fact of little originality in trying to add another survey.
Instead, we rely on the previous surveys, select some models to
illustrate the efforts made by researchers in analysing sovereign loan

contracts and finally, attempt a brief updating.
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3.1. Theoretical Models

In trying to explain the causes of the present debt crisis and
provide insights into borrowers’ debt capacity and debt
sustainability, researchers have focussed on macroeconomic models and
tried to determine the stable and unstable debt paths. The general
approach to this problem is through macroeconomic accounting
identities (e.g. balance of payments, current account,
savings-investment gap, etc.) and then working out the implied

dynamics through the use of other macroeconomic relations.

Dornbusch (1984) 1identifies the main causes of the debt crisis
starting from a debt accumulation equation Dt=(1+it)Dt_1-NX where D is
the dollar value of the outstanding debt, i is the nominal value of
the interest rate on the outstanding debt and NX is the non-interest
component (measured in U.S. dollars) of the current account. This can
then easily be transformed into & debt-export -equation xt=kxt-1-nt
where k=(1+it)/(1+g], x is the debt/export ratio, ¢ is the nominal
(dollar) growth of exports and n is the NX/exports ratio. Since an
ever-increasing debt/export ratio describes & situation which is not
viable, the history of the debt problem can be summarised in terms of
this debt/export equation. Borrowing during the 1970s made the
accumulated debt (Xt-i) large, the o0il shocks and overvalued exchange
rates made nt negative and the increase in real interest rates

followed by the world recession adversely affected the non-interest

current account and thus, the debt/export ratio.

From a similar basis, Congdon (1985) illustrates the problem
faced by borrowers. He starts with a current account identity

dD=T+rD, where d stands for change, D is the amount of debt, T is the
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trade deficit, r is the interest rate on debt and rD is the service
balance. Financial stability requires a constant debt-to-export ratio
(D/X=a) so the steady state is characterised by dD=adX=T+rD. By
dividing thorugh by X and letting g be the growth of exports (dX/X),
then the equation describing the steady state is a(g-r)=T/X.
Therefore, g)r implies T/X)0 and the borrower is able to run a trade
deficit. Conversely, if g{(r, the borrower has to be able to run a

trade surplus to achieve stability.

A more sophisticated version is presented by Cohen (1985). He
derives an index of solvency which is associated with the minimum
level of debt repayment when the real lending interest rate exceeds
the country’s growth rate. Whatever is not repaid is refinanced by
the lender so the index satisfies the solvency ("transversality")
requirement i.e. debt grows strictly at a slower pace than the
interest rate. He proceeds to estimate his solvency index for a
number of countries dividing the future into two sub-periods from
1983-1995 and from 1996 onwards. By making some forecasts about rate
of growth of exports and the effective lending rate, he arrives at the
conclusion that, with the exception of Brazil, Argentina, Sudan and
Ivory Coast, all other debtor nations (including those in Latin
America, the region with highest repayment needs) require to dedicate
at most 13% of their exports to debt service 1in order to remain
solvent. For Brazil, Argentina, Sudan and Ivory Coast, the figures

are 15%, 16.4%, 22.8% and 15% respectively.

Multi-period models have also been used to analyse the
determinants of developing country long-run creditworthiness. For
example, Kharas (1984) builds a model where investment and (via the

production function) output are determined endogenously with debt. 1In
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his model, the government borrows from abroad to invest and therefore
increase the rate of growth of output. He finds that if the initial
capital stock is high and the marginal propensity to save out of
physical capital is sufficiently larger than the lending interest rate
(hence, the growth of new borrowing is less than the interest rate),
then the debt/output ratio will be bounded. Otherwise, accumulating
further debt can put the economy on a path characterised by an
ever-increasing debt/output ratio. A unique saddle path is derived
where both capital and debt are growing suggesting that foreign 1loans
are succesfully used only if (after some time) the growth of domestic
capital increases faster than the external debt. In other words,
long-run creditworthiness is associated with the path of

ever-expanding capital stock.

Given the distinction between creditworthy and uncreditworthy
paths, the Kharas model associates reschedulings with the likelihood
of being shifteds$rom one region to another. He calculates the
critical capital stock which is sufficient to maintain
creditworthiness at any level of expected gross capital inflow and
existing outstanding debt. The comparison between this critical
capital stock and the actual capital stock is taken as an indication

of country exposure.

The simplicity of the approach and the direct implications for
government policy are the major attractions of this type of
macro-framework. However, there are inevitable shortcomings.
Firstly, there is an absence of sovereign risk. Borrowers are
implicitly assumed not to have any incentives to default and engage in
activities that signal such behaviour. Debt crises arise only as a

consequence of uncertainty about the future and lenders should always
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be willing to restructure the debt. Secondly, given that the lenders’
behaviour 1is taken as optimal, there is no attempt to address the
issue of overlending and, therefore, most of the burden of the

adjustment has to be borne by the borrower.

A different set of models tries to provide microfoundations to
the international credit market and at the same time incorporates the

potential risk of debt repudiation embodied in sovereign loans.

In general, models of this kind are framed in the following way.
The borrowers’ behaviour is based on intertemporal utility
maximisation and in choosing whether to repay or repudiate, they
compare the burden imposed by current debt service obligations with
the welfare loss due to penalties. Lenders understand that borrowers
will make such comparisons and do not lend more than the borrowers are
likely to find in their interest to repay. Key issues here are how to
proxy penalties (when loans do not have a physical collateral) and the

shape of the supply of loans.

Jaffe and Russell (1976) describe the characteristics of the loan
market in situations where the borrowers’ willingness to pay is
questioned. The spirit of this model seems to be embodied in most
models of international debt with risk of repudiation. Assuming an
exogenous and arbitrary default penalty, they consider a two-period
model with “"honest® and "dishonest” borrowers. Honest borrowers will
always repay but dishonest borrowers will default if the penalty is
less than repayment. Competitive lenders can not distinguish between
borrowers so they will provide loans ensuring that the debt service is
less than the penalty. This condition establishes a debt ceiling.

Since there is an inverse relation between the proportion of repaid
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loans and both the lending rate and the amount borrowed, if the credit
ceiling binds then less loans are forthcoming when the interest rate

is high.

The characteristics of the credit market implied by the Jaffe and
Russell model are: the supply of loans exhibits a backward bending
portion, credit rationing can emerge in equilibrium, lenders and
borrowers can both gain from using information on total debt and the
threat of repudiation cuts lending short. Although the Jaffe and
Russell model is designed in the context of a domestic credit market,
its features are generally shared by most of the models of

international debt with risk of repudiation (Eaton and Taylor, 1986).

Eaton and Gersovitz (1981) make a seminal contribution to the
sovereign debt literature by constructing a model with endogenous
default penalty. A borrower country which repudiates its debts faces
permanent exclusion from the private credit market. The benefits of
default grow with the size of the outstanding debt. The costs are
determined endogenously according to the variability and growth rate
of the country borrower’'s income and its own characteristics (risk
tendency, discount rate, etc.) which in turn affect its future demand
for loans. Lenders know the nature of the borrowers and perceive the
borrowers’ disutility from exclusion of the credit market. This
allows them to supply loans only if the cost of default exceeds the

benefits. Thus, the credit ceiling is also endogenously determined.

Kletzer (1984) sets up a model with similar characteristics to
that of Eaton and Gersovitz and explores the characteristics of loan
contracts when creditors have alternative information about the

borrowers’ total debt service obligations. He concludes that a loan
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contract with observability of concurrent indebtedeness 1is a
constrained Pareto-optimum that can not be dominated by an equilibrium

without observability of concurrent indebtedeness.

Why do borrowers not repudiate? Why are they so keen to maintain
their access to the credit market? Repudiation removes the
possibility of smoothing consumption over time in the case of low
income, makes it impossible to exploit future investment opportunities
when there are not enough savings and finally, considering that banks
intermediate in international trade transactions, repudiation might

cause international trade disruptions.

In the event of repudiation, will lenders impose the penalty?
How do we explain the following chain of events that characterise the

1980s: arreas, default, renegotiation, and perhaps new loans?

Krugman (1985) develops a model with uncertain punishment cost.
He suggests that although a defaulting country faces the possibility
of serious penalties, the expected cost of these penalties does not
seem to be sufficiently large to induce repayment. 1In a two-period
model with initial indebtedness, the penalty takes the form of a known
credit cut and a fixed cost which is unknown for lenders and borrowers
vhen the repayment-defaulting decisions are made. This uncertainty
cost may be interpreted as a measure of all actual uncertainties, say

future export growth, terms of trade and political events.

Repayment of the old debt in the first period leads to a new loan
and the repayment-defaulting decision is taken in the second period.
Under these circumstances, it is possible to configure a loan market

with non-repayment risk in the second period. It is evident that
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default in the first period might be avoided if new lending exceeds
debt service. In other words, it might be in the interest of existing
creditors to postpone debt servicing and avoid an immediate default.
This action would preserve the option of being repaid in the second
period. This, Krugman says, underlies the rationale of debt

rescheduling.

Similar to Sachs (1982, 1984), rescheduling in Krugman’s model
might be interpreted as reflecting a time 1inconsistency problen.
Ex-ante, lenders would 1like to be able to commit themselves to
imposing the sanctions if the country does not repay its debt; but
ex-post such action is not optimal so that they refrain from doing so
and prefer to renegotiate instead of losing all their claims.

Consequently the ex-ante threat of sanctions is not credible.

Another appealing way of explaining rescheduling is proposed by
Grossman and Van Huyck (1985). They apply the concept of reputational
equilibrium and focus on debt as a contingent claim. In their model,
the borrower’s objective function is to maximise utility of current
consumption and the expected present discount value of future utility
from consumption conditional on information available today. Actual
consumption equals total national income less current debt servicing.
National income has two components: a deterministic part and a
stochastic part. The deterministic part represents the return from
the proceeds of investing (last period’s borrowing) in a concave
risk-free productive technology. The stochastic part may reflect
external threat or internal discontent. This allows them to
distinguish between inexcusable (repudiation) and excusable (partial
repayment due to bad states of the nature) defaults. Moral hazard and

problems of insolvency are absent from the outset since they assume a
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risk-free productive technology and symmetric information (the state
of nature is equally uncertain ex-ante and equally verifiable by both

lenders and borrowers).

Lenders are assumed to be risk neutral so they equate the
expected value of debt servicing in the next period (conditional on
all information available today) to the alternative risk-free return
on the current amount lent to the borrower. 1In addition, it is
assumed that lenders form their expectations rationally and that they
know the wutility function of the borrower. The country borrows for
investment purposes, and through the -expected servicing function
(which depends on the probability of the state of nature) pass some
risks to the lenders. Borrowers can only affect lenders’ expectations
and their decision to lend now and in the futuEe through their
reputation which links current debt service and expectations of future

debt servicing.

Under these c¢ircumstances, the country borrowers’ intertemporal
problem is to choose the amount of debt and the actual and future debt
servicing plan so as to maximise expected wutility subject to their
life budget constraint, the supply price of loans and the lenders’
belief about their trustworthiness. The _reputational equilibrium
maximises the borrowers’ expected utility, provides efficient risk
shifting and validates the lenders’ expectations about the borrowers’
choice of debt servicing plan. The solution is time consistent
because the chosen debt servicing plan is proved to yield the highest

expected level of utility.

The above approach is interesting because it interprets sovereign

debts as contingent claims where loans are used to finance investment



41

as well as a device to facilitate effficient risk shifting. According
to the model, excusable default does not preclude continued access to

loans while inexcusable default leads to a credit cut.

Since the onset of the debt c¢risis, the market has seen
successive reschedulings and also the development of a thin but active
(secondary) market for selling and swapping commercial bank loan
claims on developing countries. These events prompted researchers to

analyse how an optimal rescheduling should proceed.

Gennotte et al. (1986) also emphasise the contingent claim
aspects of sovereign loans. Motivated by the determination of optimal
rescheduling policies and to a lesser extent by the unreliability of
secondary-market-debt valuation, they design a methodology for valuing
debt claims. The value of these claims is given by the discounted
stream of expected future debt service payments and thus, depends on
the magnitude and risk characteristics of the promised payments.
Therefore, they suggest that (from the lender’s point of view) the
optimal rescheduling policy (maturities, fees, spreads) 1is the one
that maximises the value of this claim subject to both the borrower’s

option of repudiating and the regulations imposed on lending exposure.

The country borrower owns assets (measured by 1its current
reserves and its stream of future foreign exchange revenues) and owes
a stream of promised repayments. Given that the possibility of
repudiation drives a wedge between the face and market value of the
debt, the strategy of the country borrower is to maximise the
difference between the value of its assets and the market value of the
debt. It the country repudiates, it suffers a penalty in proportion

to its assets; hence repudiation is an option only if the penalties
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imposed for non-repayment are less than the market value of its
claims. Since the incentives for repudiation are strong when the
country 1is heavily indebted in relation to its wealth, a rescheduling
postponing repayments until the country’s wealth recovers might remove
the incentive to repudiate and at the same time maximise the amount
recovered by the lender. Notice that the value of the debt is
determined by the stream of promised future repayments which in turn

depends on the underlying assets and the rescheduling policy adopted.

Trading in the secondary market has increased in recent years
while prices of seéondary market debt have been in continuous decline.
These trends reveal both unsuccesful rescheduling practices and
increasing expectations that the debt would not be repaid in full. On
the one hand, commercial bank lenders started to get out of the crisis
by decreasing their loan exposure relative to primary capital and also
increasing their loss provisions (Sachs and Huizinga, 1987). Selling
debt at a huge discount signals their view that there 1is 1little
likelihood of the debt being repaid in full. On the other hand,
developing countries are in a similar (or worse) situation compared to
when the debt crisis started. Moreover, LDCs might be suffering from
what Krugman (1988a) labelled a "debt overhang" problem. That is, the
presence of an "inherited” debt which is larger than the expected

present value of a country’s maximum future resource transfers.

These aspects led to an active debate about the c¢osts and
benefits of debt relief and, at the same time, encouraged welfare

comparisons between different market-based debt-reduction schemes.

The stream of payments from a country borrower is affected by its

debt burden. This debt burden distorts its incentives to perform well
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since most of the benefits of good performance will go to |its
creditors rather than to itself. Therefore, debt reduction provides
incentives to debtor countries to make adjustment efforts (for
example, 1increase investment) which will improve the welfare of both
country borrowers and lenders. Borrower countries are said to be on
the wrong side of the "Debt Relief Laffer Curve' (DRLC) when creditors
increase expected payments by forgiving part of the country’s debt

(Krugman, 1988a, 1988b).

The "pro-incentive” of debt relief is analysed by Corden (1988).
He suggests that debt relief might have positive and negative effects.
In some cases, future debt service obligations would increase
investment (now) and this could be interpreted as an increase in the
(current) adjustment effort. If that is so, debt relief provides

disincentive effects.

Assume that @& country borrower always meets its service
obligations up to the limit of its “"capacity to pay". In other words,
if, say, its minimum level of consumption 1s not granted when
repayment is due, then the only option for the country is to default.
If this is the case, Corden argues that sufficient debt relief (today)
might persuade the country to invest (today) and prevent creditors
facing a default (tomorrow). He stresses that this positive effect
depends on giving a meaningful concept to a country’'s “capacity to

pay"

Comparisons between different market-based reduction schemes have
also been a focus of concern. Krugman (1988b) argues that straight
debt forgiveness and market-based debt reduction schemes {such as debt

buybacks, securitization and debt-equity swaps) are similar in the
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sense that they reduce the debt overhang. More precisely, such
schemes will benefit both creditors and debtors if the debtor is on
the wrong side of the DRLC and hence the adjustment-incentive effects

are sufficiently important.

Other papers (for example, Helpman, 1989; Froot, 1989) also
supported the potential efficiency gains from debt reduction
operations. In particular, Froot compares the outcomes of different
market-based reduction schemes (buybacks, exit bonds and pure debt
relief) but also considers the different sources of funds used to
retire old debt (i.e. the creditors themselves, exogenous foreign aid,
the debtor’s future income and the debtor's current endowment). If
the debtor country is on the wrong side of the DRLC, Froot shows that
the creditor’s preferred market-based scheme is a buyback financed by
aid, followed by a buyback out of current resources or a buyback out
of future receipts or exit bonds. The debtor’s preferred scheme is
either a buyback out of aid or & buyback out of future receipts. Most
important, Froot shows that countries that are liquidity constrained
are more likely to be on the wrong side of the DRLC and that for them,
a package containing partial debt forgiveness and new lending is

optimal.

Despite the merits of debt relief, we have not seen substantial
debt forgiveness in practice. Krugman (1988b) warns about the
difficulties encountered in making these schemes work. Debtor
countries are normally prohibited from repurchasing their own debt at
a discount because the wuse of international reserves for a buyback
might impair the country’s ability to repay the remaining debt.
Classification of existing debt as ‘“senior® debt also avoids the

problem of moral hazard (buying debt at a discount could be a “reward"
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for not repaying before). Securitization might work if the new debt
(bond) 1issued by the country is made senior to the existing debt and,
at the same time, there is confidence that this new debt will be
repaid. Debt-equity swaps might worsen a country’s foreign reserves
through “round tripping", aggravate its fiscal position through the
need for domestic borrowing and might led to inflationary pressures

via money creation.

The increase in the secondary market price of the Bolivian debt
after the buyback announcement led some commentators to question the
extent of benefits that debt relief schemes would provide. Debt
repurchase pushes the price of debt up and might harm debtors if the
the average value of the remaining debt is larger than its marginal
value (Bulow and Rogoff, 1988). 1In other words, debt repurchase would
do very little to ease the debt burden if (after the repurchase) the
secondary market price goes up and the remaining debt 1is large.
However, 1if the country can negotiate a large proportion of its debt
with the participation of all its creditors, then the debtor country
might benefit not only from the debt reduction per se but also fronm

its return to the international credit market {(Sachs 1988).

Moral hazard may also obstruct debt forgiveness. A country
borrower might misrepresent its private information in order to gain
more debt relief. For example, once at the debt relief negotiation
table, the debtor country might argue that there is no more scope_for
“belt-tightening” so a large debt write-off is required to increase
investment. This issue is addressed by Froot et. al. (1989). They

suggest that debt contracts should be made contingent on the ‘"ability
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to pay" of debtor countries to remove this disincentive effecti'. The
type of indexing would depend on the nature of the uncertainty faced
by the lender and borrower. More precisely, if the uncertainty Iis
about a variable that the lender and borrower can observe equally
(say, future commodity price), then commodity price indexing is
better. However, if there is uncertainty about some attributes of the
borrower, debt contracts should be 1linked not only to variables
outside the control of the borrower but also to variables under his

control (for example, output).

The complexities of the international debt crisis lie, in our
understanding, in the nature of the credit relations between lenders
and sovereign borrowers and in the identification of both the
incentives for borrowers to repay and the incentives for lenders to
continue supplying new loans. This, in turn, might explain the delays

in reaching a satisfactory solution to the debt crisis.

3.2. Estimating Country Risk

There are two main ways of assessing country risk. The so called
non-statistical rating, is done by identifying key variables
reflecting lending risk and weighting them so as to obtain a score for
each country. This method of rating 1is widely wused by financial
journals and magazines. It is also quite common within the

international banking institutions®*. The statistical rating, widely

ig'-::Coni:ingent debt contracts to mitigate the moral hazard problem are
also discussed in Genotte (1986), Krugman (1988) and Anderson et
al.(1989).

ilHeffernan et al. (1985) conducted a survey of 122 international
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used among academics, is much more sophisticated and is based on the
application of principal component, discriminant, probit and logit

techniques.

The different criteria invelved 1in these two methods of
estimating country risk make comparisons difficult. Within the
statistical rating, comparisons are also limited by the definitions of
the variables used, country samples and time periods considered when
applying the estimates. For these reasons, we prefer to devote our
attention to describing how non-statistical ratings are produced and
give a brief account of the problems encountered in assessing country
risk using statistical techniques. Later, in chapter 3, we present
(in the form of an applied survey) a comprehensive revision of the
empirical work carried out in attempting to assess the determinants of

debt arrears.

Nevertheless, it is worth pointing out that the non-statistical
rating incorporates political risk variables while the statistical
rating has concentrated more on economic indicators. The reason for
this lies in the intrinsic nature of the political variables i.e. they
are difficult to select, quantify and measure. However, some efforts
have been made in trying to include them in statistical models (for
example, Burton and Inoue, 1985; Citron and Nickelsburg, 1987 and Berg

and Sachs, 1988).

Note as well that both ratings provide insights about default

banks in London in 1984. They found that banks wused more than one
method (statistical models, external appraisal service, spread sheets,
etc.) when assessing country risk but most of them rely in their own
"house economist” generation of country reports.
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risk. However, the statistical rating may also give some insights
about repudiation risk through subjective judgments on the wide range
of variables used in the analysis. The statistical rating is
concerned with the probability of rescheduling and not with the
probability of repudiation. In the last three decades, very few
countries have repudiated their debts but many of them have
rescheduled their debts especially in the 1980s. Rescheduling is
intrepreted in a wide sense i.e. countries that have rescheduled or
are in the process of doing so and, even more interesting, countries
that might seek rescheduling in the near future. This suggests that
the main concern is not the probability of rescheduling per se but the
probability that a country might fall into debt arrears (Heffernan,

1986; Saini and Bates, 1984).

3.2.1. Non-Statistical Rating

The most common country rankings are provided by Euromoney, the
Institutional Investor and the International Country Risk Guide. We

will treat them separately because their methodologies are different.

Euromoney ratings date from 1969 and were initially based on the
average (weighted by level of loans and maturity) spread of a country
active in the Eurocurrency market in a given year. The higher the
average weighted spread, the riskier the country. Since mid-1982,
Euromoney has widened 1its criteria and changed the way its rankings
were computed. For example, in 1984, a weight of 50% was assigned to
ease of access to all international markets (bond markets, floating
rate notes, Euroloans, etc.), 30% weight was given to the ternms

{(maturity and spread) obtained by the borrower country in a syndicated
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loan, and 20% weight to trade finance related aspects.

The Institutional Investor ranks countries on the basis of a
survey. Banks are asked to grade country’s creditworthiness from 0 to
100. The 1lower the score obtained by a country, the higher is its
probability of default. These responses are then weighted mainly
according to each bank’s loan exposure and some criteria (not

revealed) related to scoring technique.

The shortcomings of the Euromoney and Institutional Investor
scorings are well pointed out by Heffernan (1985). 1In the Euromoney
ranking:

a) If the average spread over LIBOR changes in a particular year, then
the rating will be biased in favour of the countries that borrowed
before such a change;

b) Spread and maturities are not independent as the rankings suggest;
¢) The rankings implicitly assume that lenders always adjust for
higher risk by increasing the spread. This neglects the fact that, at
some point, further increases in the spread would increase the average
riskiness of the portfolio and thus, would 1lower their expected

returns.

With repect to the Institutional Investor scoring:
a) The country grading relies on the bankers’ individual judgement.
If they are heavily exposed to one country, then they might not make a
fair judgement since the information would subsequently be available
to the public;
b) Banks might have better quality information for countries where
they are heavily exposed and their expertise does not necessarily

cover all countries.
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The International Country Risk Guide ranks a country on the basis
of & composite score and on the assumption that political risk and
transfer risks are equally important (Krayenbuehl, 1985). The three
main components for the evaluation are: political (50%), financial
(25%), and economic (25%) risk. The total score for political risk is
100 and considers aspects such as political leadership. Financial
risks are related, for example, to debt reschedulings and the maximunm
score is 50. Economic risks also score up to 50 and take into
consideration problems like inflation. Of course, the absolute levels
of the scores are unimportant as far as the rankings are concerned;

what is important is the relative variability of the scores.

Perhaps assigning half of the total weight to political variables
is excessive. Delays 1in repayment are more often attributed to
economic and financial related variables than, say, to frequent
revolutions. In addition, if political and financial risk are

interrelated then the real weight to economic risk is reduced.

It is also interesting to describe how individual banks assess
country risk. The case of Lloyds Bank'® will be {illustrated.  The
criteria used to assess country risk come from a risk-reward matrix,
its own country risk analysis and a country-specific fact sheet

(Johnson, 1985).

The risk-reward matrix 1is a weighted measure of bank exposure
which takes into consideration:

a) The type of borrower (reward is higher for private loans than for

124t the end of 1984, Lloyds Bank was (after Midland Bank) the second
largest British lender to Latin Americsa.
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government loans);

b) The size of the loan (retail loans tend to have higher spreads and
thus higher rewards than wholesale loans);

¢) The geographical destination of the loan (foreign lending, as
opposed to domestic lending, is supposed to be more risky because of

the bank’s better knowledge of the domestic market).

The country risk analysis 1is composed of judgemental and
statistical considerations, scoring wup to 100 each. Judgemental
aspects are based on the country’s fact sheet and a weight of 20% is
assigned to domestic economic policy (e.g. coherence of policy,
business climate); 30% to external economic policy (e.g. debt
management, handling of liquidity crisis, investment policy); 25% to
political characteristics (e.g. international position, type of
government and durability); and 25% to political stability (e.g. risk
of local war, political and social tension). Statistical measures
include a variety of indicators (debt/GNP, GNP per capita, etc.) which
are given equal weight. 1In addition, future scenarios are constructed
based on a "strong" and "weak® solvency condition (which are linked to
the debt/export ratio) using similar methodology to that of Congdon

(1985) and Cohen (1986).

An interesting aspect of the Lloyds Bank approach is the effort
placed in distinguishing between the type of borrower and lender,

suggesting that this relation will affect the risk assessment.

In sum, the main advantage of the non-statistical assessment of
country risk lies in the variety of aspects considered in the
analysis. This helps to provide a country-by-country case study.

However, its major disadvantage is its dependence on subjective
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opinions made by the institutions 1involved in performing the
assessments. The statistical (or quantitative) approach to country
risk estimation is 1less subjective but has its own problems and

limitations.

3.2.2. Statistical Rating

Saini and Bates (1984) identify the problems encountered by the
statistical country risk approach and in discussing them, we rely on
their work. These problems are related to the choice of the dependent
variable, data availability, statistical techniques, model

specification and ability to forecast.

If we are attempting an explanation of the causes of debt
arrears, then what is the most adequate definition of the dependent
variable? It rescheduling is interpreted as a way of renegotiating
debt which has not been serviced, then the date of signature could
indicate the time when a country was in repayment difficulties.
However, delays occur between the time when the rescheduling is
requested and its signature. Countries might have suspended debt
payments sometime before the formal rescheduling is agreed and might
still be in arrears while the process of rénegotiation goes on. Feder
and Just (1977, p.30), aware of this limitation, propose "...for cases
where a rescheduling agreement was arranged after servicing
difficulties were really apparent, a default is assumed to have taken

place in the years in which significant arrears occurred".

Although the Feder and Just definition has been frequently used,
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it has some drawbacks. Without data on country arrearsil, it 1is
difficult to assess when a country is experiencing debt difficulties.
Also it does not consider other types of loans (like bridge loans,
higher tranche IMF loans) which might be substitutes for formal
reschedulings and might be indicating repayment problenms. Saini and
Bates (1977) distinguish  voluntary (transfers for development
purposes) from involuntary (bridge loans, loans to avoid default)
transfers and include only the latter in their dependent variable.
Feder et. al. (1981) suggest additional refinements. They counted the
year when the rescheduling was requested, years of serious debt
arrears irrespective of whether a rescheduling was taking place and

years when rescheduling was prompted by shortages of foreign exchange.

The lack of data availability can be solved in different ways:
estimating missing data, reducing the sample of countries under study,
using different <coverage period for countries and using proxies for
missing variables (Frank and Cline, 1971; Dhonte, 1975; Feder and
Just, 1977; Feder et al. 1981; Kharas (1984) among others). Besides
the problem of data availability and incomplete series, there 1is an
additional problem in the interpretation of the variables because
either the data presentation differs accross countries or there have

been changes in the methodology over time.

Researchers have used different statistical techniques (principal
components, discriminant analysis, probit and logit) when attempting

to determine the causes of debt servicing problems.

4%
““The World Bank has recently published data on interest arrears in
their 1990-91 edition of World Debt Tables.
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Dhonte (1975) wuses principal components to find groups of
independent variables which will help to differentiate countries in
relation to their debt involvement. From a chosen list of explanatory
variables, the idea 1is to select subsets or components (i.e. linear
independent combinations) and then obtain correlation coefficients by
relating these components to the dependent variables. A drawback of
this technique is that it is often difficult to ascribe clear econonmic
or political meanings to each of the components; also there might be
some problems in interpreting the relation between the dependent

variables and the components.

Discriminant analysis has been wused to determine the linear
combinations (of indicators or variables) which best discriminate
between two groups of countries (those having repayment difficulty
problems and those that are not). One of the limitations of this
method is the determination of the importance of individual
explanatory wvariables. The "t° statistics generally used in linear
regression analysis c¢an not be wused because the discriminant
coefficients are not wunique due to violations of the normality
assumption. Frank and Cline (1977), although recognising this
problem, still wuse "t" tests to exclude some variables from their
model. Feder and Just (1977, p.26) in justifying the use of 1logit
technique, pointed out another limitation of the discriminant
technique "...while discriminant analysis assumes two completely
different npopulations, the 1logit approach assumes a discrete event
takes place after the combined effect of certain economic variables
reaches some threshold level. The latter approach is especially
suitable when several observations (of both default and non default
years) for a given country are included ... it makes more sense to

claim that, in a specific period, the country was pushed beyond this
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critical level, leading to rescheduling, than to claim that a country

suddenly became a member of another species...”

Probit and logit regressions have often been used in the analysis
of the determinants of debt arrears (Feder and Just, 1977; Saini and
Bates, 1978; Feder et.al. 1981; Kharas, 1384; Cline, 1984, McFadden
et. al., 1985 among other researchers). The difference between them
lies in the assumed probability distribution for the errors. Probit
assumes a normal error distribution while 1logit posits a logistic
distribution which resembles the normal distribution except for the
extreme ends (i.e. fatter tails). Amemiya (1981) and Maddala (1985)
show that in the case of univariate dichotomous models, the probit and
logit models wusually give similar results and it is difficult to
distinguish between them statistically except in cases where the data
is heavily concentrated in the tails due to the characteristics of the
problem wunder study. However, they also warn that in the case of
multivariate and multi-response models, logit and probit differ
substantially and the choice will depend on how the Jjoint or
conditional probabilities of two or more discrete dependent variables

are specified.

Schmidt (1984) analyses the relative merits of different
statistical methods applied in the estimation of the probability of
default. He concludes that logit analysis provided the best results
and that (subject to the availability of recent data) it could also be

useful in the search for early warning signals of debt difficulties.

Saini and Bates (1984) summarise the general weakenesses in the
specification of models applied in assessing country risk:

a) The selection of independent wvariables excludes social and
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political factors which may give rise to repayment problems;
b) There is a lack of analysis of the role of supply conditions and
lenders’ perception of the creditworthiness of the borrower;
¢) Models should account for structural shifts of the parameters over
time and also for the heterogeneous nature of the countries 1involved

in the samples.

Fortunately, as we will see in chapters 3 and 4, recent work has
taken the above criticims seriously. For example: the paper by Berg
and Sachs (1988) provides an interesting way of including social and
political variables; Eaton and Gersovitz (1981) take seriously the
interrelation between demand and supply in the sovereign credit
market; and McFadden et. al. (1985) and Hajivassiliou (1987) consider

the problems raised by pooled samples.

The ability to predict debt repayment problems depends not only
on how the model is specified, but also on the ability to forecast the
value of the explanatory variables. Not only does incomplete data
preclude statistical projections but also some variables (like
inflation, money growth, exchange rates) are difficult to project
especially in situations where borrower countries are going through

unsucessful stabilisation programmes.

&. Conclusions

The past has taught us that default and disruption in the credit
market are not new phenomena. What is new is the different nature of

the participants in the c¢redit market and the way debt is now managed.
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Bond holders lending at fixed interest rates have been replaced
by nmultilateral agencies lending at concessional rates and these, in
turn, have been replaced by private commercial banks lending at
floating interest rates. The fact that bond holders were scattered
made it difficult to renegotiate agreements in the event of repayment
difficulties. 1In constrast, syndicated bank lending facilitates those
renegotiations to prevent outright default but also makes borrowers

more exposed to lending interest rate fluctuations.

In the past, the losses incurred by bond holders as a result of
default meant that, for some time, country borrowers could not access
the credit market. Whether sanctions were conscientiously imposed by
lenders or were Jjust a consequence of the effects of the 1930s
depression and World War II is still & puzzle. Negotiations for
arrears settlements took place after a default and contained

substantial debt relief.

From the late 1940s onwards, creditors and debtors meet when
there 1is a serious outright default risk. The IMF participates in
these meetings as an "arbiter”® whose responsibility is to design and
evaluate stabilization programmes for the economic recovery of the
borrower country. The Paris Club serves as a forum to establish the
general conditions for these agreements. Final agreements are reached
on a bilateral basis. Defaults in the early 1980s have also been
followed by credit cuts. These credit cuts seem to result mainly from
the reaction of commercial banks who attempted to 1limit their heavy
exposure on developing country loans, and to a lesser extent to the
1980-82 world recession. Outright defaults are not a characteristic
of the 1980s, but "technical" defaults and reschedulings are. At the

onset of the debt <c¢risis, the vulnerability of the international
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financial system to <considerable debt servicing disruption might
explain the banks’ preference for reschedulings with no elements of

debt relief.

The debt-related 1literature explores the nature and interaction
of lenders and borrowers when collateral c¢an not be used as a
guarantee for repayment and penalties are needed to enforce repayment.
Penalties, in general, are modelled as permanent exclusion from the
credit market. Rescheduling is welfare improving because the
sanctions are not imposed and lenders keep the option of being paid in
the future. This explains, at least partially, why debt reschedulings
have been at the top of the bankers’ agenda. However, researchers
pointed out that continuous reschedulings are not sustainable because
they weaken the credibility of sanctions. One solution would be the

granting of debt relief linked to an appropriate debt restructuring.

If one of the reasons put forward by bankers for not granting a
straight debt write-down was the need to preserve “"discipline” among
borrowers, the actual practice of successive reschedulings (with no

elements of debt relief) has not helped them to achieve this.

Reschedulings proved to be unsuccessful in restoring borrowers’
capacity to pay and bankers have increased their debt loss provisions.
An active secondary debt market has emerged signalling lack of
confidence that the debt will be repaid in full. This market has
provided a menu of different options to achieve debt relief, for

example buybacks, securitization and debt-equity swaps.

Researchers have debated the cost and benefits of these voluntary

debt reduction schemes. They have suggested that for countries with
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debt overhang problems, these transactions can offer potential welfare
gains for borrowers and lenders. However, there is still considerable
controversy about the extent of debt relief that this market can

provide.

As a final observation on why "debt fatigue' persists we can,
perhaps, conclude this chapter by quoting Dornbusch (1984, p.533):
"...Today debts are continuing to be serviced and the burden of making
that possible has been placed by the international financial systenm,
with the assistance of the IMF, squarely on the debtors. ... One
might argue (or even believe) that this is essential to maintain order
in the international financial system, but that of course raises the
question of in whose interest the system works. For many who are
paying the bill now there have been few benefits before and there are

no obvious ones down the road.”
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Chapter 2

Internaticnal Scovereign Loans: Some Theoretical Insights

1. Introduction

Cross border 1loans to sovereign borrowers (i.e. country
governments) have an inherent risk attached derived from the lack of
collateral to guarantee such loans and immunity from the legal
process. In this context, the "sovereign risk hypothesis" is based
upon the idea of debt transformation and interest rate risk, but not
on complete 1loss risk since countries can not be liquidated or
disappear like private firms (Kettle and Magnus, 1986; Cuddington and
Smith, 1985; Plan, 1985; Sachs, 1984; Friedman, 1983; Sachs and Cohen,
1982). In the case of an individual agent (i.e. firm, corporation)
bankruptcy reflects negative net worth. Laws are provided to define
this condition and creditors are compensated in accordance with the

agent’s remaining assets®.

Sovereign risk refers to the possibility that the government can
choose not to adhere to past commitments with foreign creditors and
can change domestic policies or laws in a way that severely reduces
the real value of foreign loans to creditors. Lenders can not obtain

legal remediés for breach of contract since contracts per se are not

iBulow and Shoven (1978) suggest that whether a firm chooses to
continue operating or cease operations depends on several variables
besides 1its net worth position and the legal costs associated with
bankruptcy. In general, a longer debt structure, an asset portfolio
with a higher percentage of cash or liquid assets and a more variable
future return will increase the circumstances under which a firm will
continue operating.
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enforceable. A country’s ability to pay its debt is thus no guarantee
that c¢reditors will be repaid. Specifically, it is the borrowing
government’s willingness to repay that is critical to sovereign
lending and wunless private creditors are willing to coerce debtor
governments into repayment, there is no explicit legal mechanism that
can be used to avoid debt repudiation. This does not of course imply
default will always occur; private creditors do have some ways of

penalising defaulting debtors to ensure repayment.

Kaletsky (1985) asserts that sanctions may take two forms:
Firstly, legal sanctions such as attachment of assets, assets seizure,
etc. The cases of Iran (1980) and Argentina (1982) where external
asset freezing for political reasons was imposed by the American and
British government respectively, show the plausibility of imposing
these types of sanctions. Another example, this time debt related, is
the 1986 Peruvian experience of announcing maximum debt related
payments of 10% of export earnings and converting international
reserves into 700 tonnes of gold which were transfered from Swiss
banks to the vaults of the Peruvian Central Bank ("The Guardian®,
26/02/86). Secondly, there 1is the possibility of non-judicial
sanctions, that is retaliation in financial and trading flows (cuts in
trade credits and other credit lines, trade boycott, trade embargo,

tariff barriers, etc.)

From this list, the only type of potential sanction that private
creditors can implement directly is a credit cut. Trade retaliation,
seizure of assets, etc. need the intervention of the lender’s
government and may induce adverse reaction from the international

community.
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The aim of this chapter is to &analyse the implications of
sovereign risk using a simple two-period model, so as to shed 1light
upon the behaviour of the international loan market and highlight that
the intrinsic nature of the loan (i.e. sovereign) creates market

inefficiencies.

As suggested before, in the absence of penalty cost, repudiation
would always be optimal for the borrower. Thus, lenders in
anticipation of the borrowers’ decision, will not lend in the first
place. This is the classical chain store paradox of Selten (1978).
Translating it to the context of sovereign international lending, the
obvious (and counterfactual) implication is that neither borrowers nor

lenders exist.

Modelling the form of repudiation punishment remains very
controversial and an active area of researchz. We will assume (a la
Krugman, 1985) that a borrower who repudiates his debts will face
permanent exclusion from the credit market (imposed directly by the
lenders) and a stochastic repudiation penalty which takes the form of
a loss of a fraction i of the borrower’s country output. This
stochastic penalty may be interpreted as trade retaliation,
international disruption, financial panic, seizure of assets, etc. and

may cause harm to the borrower country if imposedg. The punishment

threat 1is made credible because borrowers recognise that lenders

ZSee among others, Sachs and Cohen (1982), Eaton and Gersovitz (1981)
and Gosh (1985) for a discussion on this issue.

“The model presented in this paper does not allow for international
trade. However, it is possible to think about a borrower maximising
utility defined on consumption subject to C=Y-I-G-X+M budget
constraint.
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(supported by their governments) are unwilling to forgive past debts

at least in the immediate future%.

The reason for making the indirect penalty the only uncertain
variable is twofold. On the one hand, we want to emphasise ‘“pure’
repudiation incentives (unwillingness to service the debt) and not
“involuntary” repudiation (willingness but inability to service the
debt) or in the Grossman and Van Huyck (1985) terminology, inexcusable
and excusable default. Secondly, given a finite horizon model, the

possibility of punishment makes the terminal decisions non trivial.

The model possesses similar features to the one presented in
Sachs (1982) and Kletzer (1985). It differs from the first mainly in
the treatment of the penalty cost and from the second, in that it does
not rely on information asymmetries to derive ex ante competitive loan
contracts which are characterised by credit rationing. Imperfect
information (moral hazard, adverse selection and incomplete
information) will just add to the market inefficiencies. 1In addition,
we reset the model in a bilateral monopoly context and include

elements of bargaining in the international sovereign loan market.

The <chapter 1is organised as follows. Section 2 sets out the
assumptions of our basic model, section 3 analyses the competitive

market equilibrium while section 4 deals with the bilateral monopoly

*Lindert and Morton (1989) argue that most of the countries which
defaulted on their debts in the 1930s were not consistently punished.
Faithful and unfaithful repayers suffered from credit contraction
caused by the worldwide crises. 1In the last fifty years, China, Cuba
and North Korea have repudiated their debts and have faced 1isolation
from western international markets. Nicaragua in 1980 took the
punishment threat seriously and has chosen not to repudiate.
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market equilibrium. Section 5 presents some applications and provides
some insights on debt restructuring. Finally, the last section

presents the conclusions.

2. Assumptions of the Nodel

The following assumptions characterise borrowers and lenders:

1. The representative borrower lives two periods and inherits a debt
(D=D:+Dz) which must be repaid in the following two periods according
to a loan contract signed by his predecessor.

2. If the borrower does not repudiate in t=1, he gets a new loan L.
At the end of the second period he chooses between servicing the debt
(interest and principal corresponding to Dz and L) or repudiating.

The repayment of the inherited debt and the supply of new loans
are intended to capture the idea of borrowers’ ‘“good will" and
lenders’ confidence in the borrowers’ behaviour i.e. a grasp of
reputation without having to introduce valid but complicated issues.
3. Loans can only be used for purposes of additional consumption 1i.e.
the borrower can consume more today only at the expense of having to
repay in the future. This use of funds has a double effect on the
borrower: it gives him an incentive to service the debt and to obtain
a new loan but a disincentive for repayment in t=2.

4. Let ét (the fraction of the borrower’s output that is forfeited in
period t (t=1,2) if he defaults) be a random variable which takes any

value in the continuum [0,1]. Let g[ét) be the density function of St

. x
and assume it is continuous and differentiable. Also, let ét be the

fraction of the borrower’s output loss which will make him indifferent

between repaying and repudiating.
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5. There 1is symmetric information between borrowers and lenders

concerning the wvalue of Et to be realised. The sequence of

information and decisions is as follows: At t=i,

41 (but not 4z) is
revealed and the borrower decides whether to repay or repudiate. If
he decides to repudiate, he bears the penalties and makes no further
decision of repudiating or repaying. If the borrower repays in t=1,
he still has the chance of repudiating in t=2. Once again, 4s is
revealed before he decides whether to repay or repudiate in t=2.
6. Income in both periods, Yt' is certain and after debt servicing
(principal plus interest) is at 1least as great as the minimal
consumption necessary for the survival of the representative borrower.
This assumption ensures ability to pay.
7. Output is not storable, so current output can only be used for the
purposes of consumption and servicing the debt. The abcsense of
savings and investment from the model is purely for simplicity.
8. The 1lending 1interest rate on past and new loans is known but can
differ across periods. Let rt denote the lending interest rate
charged in t=1,2,
9. The representative borrower maximises an additively separable
utility function defined on consumption. This objective function is
of the Eaton and Gersovitz (1981) type:
In t=1, the borrower’'s objective function is:

U= us(C;) + £ Euszl(Cz)

subject to his budget constraint (which depends on

his decision to repay or repudiate)
where £ = 1/(1+8) 1is the discount factor, 7 is the rate of time
preference and E is the expectation operator.

10. Lenders acquire deposits at a non-stochastic

competitively-determined interest rate F. They are risk neutral and
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maximise expected discounted profits.

3. Competitive Narket Equilibrium

3.1. Borrower Behaviour

The borrower’s opportunity set changes
decides in the first and second period.
following problenm:

Max U = us(C:) + £ Euz(Cz)

subject to:

depending on what he

The borrower solves the

If the borrower repudiates in t=1: Ct=Yt(1-§ ) t=1,2.

t

If the borrower repays in t=1 but repudiates in t=2:

i=Y;+L-(1+4r;)D; and Cz=Yz(1-4z).

If the borrower always services his debts:

C:i=Yi+L-(1+r:)D: and Cz=Yz-(14rz(L+D3))

where Da=(1+r:)Ds

The borrower’s problem is solved backwards because what happens

in t=2 is contingent on what he decides in t=1.

If the borrower repudiates in t=1,

he will not face any

repudiation-repayment decision in t=2. In this case, his expected

utility is:

(1)
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If the borrower services his debts in t=1, then he has to decide
between repudiating or servicing his debts in t=2. The borrower’s

problem as viewed in t=1 and conditional on debt servicing in t=1 is:

(2)

g[Yg-(1+rg)(L+Eg)]g(§g)d%a

&=

-+
Y <
[I——

e

The first order conditions for this problem are:

1
u LYiel-(14r )03 1-A(14rs) u[Y,_(1+r) (L+D3)1g(4a)diz=0 (3a)
1. ) -
: gi[Y§[1~§g)]g(§g)-gugi[Yﬁ~(1+r§)[L+Ei]]9(§i)§=o (3b)
Equation (3b) then implies:a
* -
dz=(1+rz) (Da+L) /Y2 (4)

which is the debt service (including amortisation) output ratio. It

defines the level of punishment that exactly pays of f debt

X
obligations. Then the borrower repudiates if and only if 4Aa(ia.

=

The corresponding probability of repudiating in t=2 may then be
_,x
written as P:=G(iz) where G6(.) is the cumulative distribution function

of g(.). It can be easily checked that Pz/frs, &Ps/fL, EP2/Ds)0 and
EPa/EY:(0. That is, the higher the debt service (amortisation and
interest) to output ratio, the higher the probability of repudiating.
For a given output, it also captures the double channel (new loans and
past debts) through which an increase in rg affects interest debt

burden and in consequence, repayment prospects. This sheds some light
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on one of the causes of the 1982 debt crisis i.e. higher real interest

rates which increased the service payment substantially.

Equation (3a) gives us the familiar expression

’ uj:EugﬁECi, u:=5ui/§ci (5)

H

u (C1)=F(1+rs) (1-P2)Efu_(C
i.e. the marginal utflity from borrowing in ¢t

1 equals the
discounted (by the rate of time preference) marginal utility from

repayment in t=2.

From equations (1), (2) and (4), we can readily note that in like

manner the borrower will be 1indifferent between repaying and

x
i

repudiating at the beginning of t=1 if ii=ii=[(1+r;)D;-L]1/Y:{ which can

be interpreted as the net outflow-to-output ratio. As before, the

probability of repudiating in t=1 may be written as G(%;). Once more,
&Piliry, EPi/ED1)0 and EPi/EL, EPa/Bvado. Ceteris paribus, an
increase in L may decrease the probability of repudiating in period
t=1. This result is interesting because lenders might lend L=(1+r:)D:
in t=1, avoid non repayment and have the hope of being repaid in full
in the next period. This helps to understand the rationale for the

“financing” debt strategy followed right after the debt crisis.

If the borrower has not repudiated in t=1, his demand for loans

is found by solving implicitly for L from FOCs

x
L =L(Yz, Ys, r:

i

rs, Di, Da) (6)
Substitution of (6) into (2) gives the maximum expected value

function

X x x

EU {4 . s* = U (L, rs; Yi, Yz, ri, Di, Dz) (7)
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which by assumption is continuous and differentiable.

The expected isoutility contours derived from (7) are, in (L,rsz)

*
space, monotonically increasing up to L and monotonically decreasing

thereafter. This is readily shown by setting E U%E_)Ef equal to sone

—

constant value and totally differentiating (2) holding Yi, Yz, Di, D=

and r; constant.

§(L+Bg)(1-Fg]E§ f(Cg%;f 3:)§

i in K
{2 gl sy

(8)

0
~
| ISR |

* ui(Cg]-§(1+r§)(l-Pz)Eguj(CzE}:)3*)§

ER R AR
i i H 7 £ 4

$0 dl | dL 5
— = =, and — {0
L drzi—
§U . §U .
iL=L L
Note that for any given L, the effect of changes in rz on
EU%-i .* is unambiguously negative i.e. FEU (0; but for any given

HAD W
A1 A

T a £

rz, the effect of changes 1in the level of loans is ambiguous i.e.

- H *
éEU% tzo if L§L . Intuitively, a decrease in interest rates always

aboiag)

benefits him; however, an increase in the volume of loans (over
borrowing over lending) may hurt him because the disutility fronm
servicing the debt in t=2 could more than offset the wutility gained

from having the loan in t=1.

Proposition 1

The borrower’s demand for loans in (L,r:z) space will be downward
sloping if he is sufficiently risk averse so as to outweigh the change

in the probability of repudiating due to an increase in the lending
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interest rate. That is,

%
X i -(1-P= a
oL i1 A (1-P2)/(14ra)
—( 0 A=)
drs =

(1-P3) (Dg+L)
where A=z is the absolute risk aversion coefficient corresponding

*

to t=2 and ér /Era)g(is).
The above proposition can be proved by differentiating (5) and

taking into account equation (4).

A slight manipulation of the above condition shows that
fulfilment of the second order conditions is both necessary and

sufficient to yield a downward sloping demand for loans”.

We are now in position to sketch the borrower's expected
isoutility contours and the corresponding demand for loans where
Uz(Uj{Uz and also where the positive effect of a decrease in rz is
bigger than an increase in the new amount borrowed capturing the
influence of the inherited debt on the borrower’s optimum decision

(figure 1).

3.2, Competitive Lenders

Lenders maximise the expected present discounted value of
profits. Expected profits conditional upon what happened at date t=1
are:

If borrowers repudiate in t=1:

“second order conditions are checked in the appendix.



Figure 1

Expected Isoutility Contours and Deaand for Loans
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= -(1+r)(D1+Dz) (9)

where §=1/(1+F) is the discount factor and L=0.

If borrowers service their debts in t=1E:

, = S((1-P2)(1+ra) (L+D2)-(1+4r) (L+Dz)) (10)

.i)ﬁi

Because lending is a natural course of action only if borrowers repay

in t=1, the option of analysing the case where borrowers service their

debts in t=1 needs no major justification.

Risk neutrality and perfect competition in the credit market

imply zero expected profits

(1-P2) (1+rz) (L+D2) = (1+4r)(L+D3) (11)
i.e. expected gross revenue of supplying the loan equals the cost
which lenders have to face irrespective of the repayment-repudiating

decision of the borrowver.

Under perfect competition and free entry, if L}0 and 0(Pz{(1, then

rz)r. The difference between rz and r may be interpreted as the

repudiation premium (r is equal to the safe interest rate in a perfect

capital market) which compensates for the risk involved in lendingﬁ.

This follows directly from (11). Let s=rg-;. then s=(1+;)P§/(1-P§).
If Pz=0 then s=0 but if Pz tends to 1, then s tends to infinity. The

repudiation premium (s) is positively related to the repudiation

%Under the assumption of perfect competition in the loan market,
a—— ._*
outgoings equal expected receipts, i.e. (1+r)D:=(1+r;)Di[1-6(4i)].

fSee Edwards (1986) who analyses the determinants of the spread by
relating it to the probability of non repayment.
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probability and what is more important, it is endogenously determined

depending on the behaviour of lenders and borrowers.

Solving (11) for L gives the implicit market supply for loans

L=L(r:, rs, Eg, Yz, ;) (12)
and its shape in (L,rz) space is derived by differentiating the zero

expected profit maximisation condition

(1-Pg)(L+Dg)-(1+rg)(L+Dg)ﬁr (13)

x

(1-P2) (14rs)-(1+4rsz) (L4 Bz)éL-(1+F)

*

x * X
H)g(4iz) and Erz(EEg/Erg)g(ﬁi).

Proposition 2

The competitive supply curve for 1loans 1is 1increasing up to

‘ -
rg=[(1—Pg]/ér]-1 and decreasing thereafter.

Zero expected profits implies that in (13) the denominator 1is
negative while the numerator 1is positive (negative) for low (high)

levels of L respectively, hence dL % )0. By continuity,

x
there must exist a value for rz equal to rs such that

The interpretation of this proposition relies on the relation
between expected profits and the repudiation probability, both
depending on the levels of L and rs. Select a point (L,rz)} on the

E7=0 locus. If L is very small, the probability of repayment is high
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and the repudiation premium (s) very low. An increase in L, for given

r, implies negative expected profits since the probability of
repudiation increases. A rise in rz is required to offset this
increment in the lending risk. Obviously, a rise in rs; has a negative
impact on the probability of repayment but the net effect is still
positive. Then, as L and rz increase, loans are still forthcoming.

However, changes in r; affect the repudiation probability through two

X
channels: the new loan and the old debt. Eventually, an rz is

reached such that further increments in L and rz raise the repudiation

X
probability and yield negative expected profits. After this rs=,

additional rz increments can only be implemented with cuts in L.

*

Note that in Proposition 2, rz)0 if 1-P§,>}ir (i.e. the probability
of repayment outweighs the effect of a change in the probability of

repudiating caused by a small change in rz).

Figure 2 depicts the implicit competitive market supply for

x
loans. As rs rises above rz, L should decrease in order to compensate

for expected losses due to the effect of the change of ra in the

repayment probability. In other words, lenders will not extend

credits beyond L at any lending interest rate. A higher repudiation
premium could only be achieved at the cost of less loans, but cannot
be 1increased forever since it affects old debts and in consequence,

the repayment probability.

The effects of an increase in rz and L on the repudiation

probability are always positive but their contribution will differ

depending on the amount of new loans and the interest service
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Figure 2

Expected Isoprofit Contour
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corresponding to past debts

=~ - - x - . * -

Py ra _(L+Dz)el(dz) ra ) Pz L (1+rz)elds) L if rabs ) L
fra P Yz Pz ¢ S Ps Yz Ps (
Remark

Having derived the ex ante market equilibrium, it is possible to
argue that at the level of the individual competitive lender, the ex
ante supply for loans is perfectly elastic at the market equilibrium
lending interest rate. Since the probability of repudiation perceived
by borrowers and lenders is the same, the lender takes also the
repayment probability (which is determined by the market equilibriunm)

as given. The lender’s supply of loans is given by

ra={(1+r)/(1-P2)]-1 and dL/dra==.

3.3. Market Equilibrium

The market has n lenders and borrowers where n is large, finite
and fixed. Borrowers are perceived as equally risky and also, they
are indifferent from whom they borrow. In other words, there are no
asymmetries. In addition, it is assumed that no binding agreements or

commitments are possible.

In the conventional setting of perfect competition, the market
demand is derived by asking an individual how much he will borrow at
each prevailing interest rate, and then aggregating over all potential
borrowers. The market supply is constructed in a similar way.
Equilibrium 1is found by superimposing these two sides of the market.
With uncertainty, it is no longer possible to analyse these two sides

of the market separately because the optimal behaviour of the
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borrowers depends on what lenders do and vice versa. Therefore,
demand and supply must be considered simultaneously (Heffernan ,1986;

Cuddington, 1985; Krugman,1985).

The Nash or comnpetitive market outcome 1is given by the
simultaneous solution of equations (4), (5) and (11). An equilibrium
may fail to exist or we may face the possibility of having multiple

equilibria. Nevertheless, we assume that one exists and that it is

. . n n
unique. We label it N=(L ,rz).

However, assume that & new loan is forthcoming only if borrowers
repay {1+r:)D:, and that the decision whether to repay or repudiate in
t=1 depends on the borrowers. In this sense, borrrowers behave as
Stackelberg leaders i.e. they maximise present discounted value of
utility on the assumption that lenders will accept it and take it as
given in maximising their own present discounted value of expected

profits. Formally,

WX 1-Pa)E[ua(Ca) i, .%
L1 ra-Pe) [u“(c”)iég)ﬂg

a P i

SPaEfus(Ca) (14)

¥Eug(C)

i .
id
& it

MaxEU |,

s.t. (1-P2)(1+rs) (L+Dz)-(1+r)(L+Dz)=0
i.e. borrowers find the best available combination of (L,rz) that

satisfies the implicit market supply for loans which may be

3

interpreted as the lenders’ optimal reply. The solution to (14) is

given by the tangency of the expected 1isoutility contour and the

market supply for loans

U:(Cg)-§(1+rg)(1-Pz]Eu;(C§§.H (L+E§)[(1—Pg)-(1+rg)$:] -~ (15)

CA(L+D3) (1-P5)Eu (] (1+I"§_.-,)[(I-F’g)-(L-ng)}::]-(lﬂT)

=

and using equation (11),
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u (C)-F(1ers) (1-P3)EU (Caf, 1% (L+6§)[(1—Pg)-[1+rg)§:] (15”)

§(L+I-)_g)(1-Pf_:~,)Eu;(Cz§§’_ (1+rg)(L+Eg)}§:

n n
which is positive for low levels of L implying that L(L and ralra. We

label this equilibrium 0=(Lq,r%). The Stackelberg and Nash equilibria
are graphed in figure 3. Equation (15') suggests that at the
Stackelberg solution, the slope of the market supply for loans and the
borrowers’ isoutility contour is positive. Moreover, being on the
demand schedule implies that the numerator of the LHS is equal to zero
which does not satisfy the above equation. This reinforces the
argument that at the Stackelberg solution, the borrowers are off their

demand for loans.

Definition: An ex ante loan contract defined in (L,rz2) {is a
competitive (Nash) equilibrium if no participants can gain by
deviating unilaterally from it. This Nash loan contract will be a
constrained Pareto optimum if no agent's welfare can be improved

without decreasing that of another.

The Nash credit market equilibrium (N) entails no  credit
rationing but it is not optimal. The equilibrium Q is a constrained
optimum since applicants get a smaller loan than they desire at the
quoted interest rate or it may be the case that some applicants are
denied loans even though for the lenders, borrowers are identical.
Risk averse borrowers choose the lowest possible rz for which L)0 when
maximising present discounted value of expected utility because of the

uncertain cost of repudiation and the effect of high interest rates on
the debt burden. Lenders can not ensure repayment and for a given rg

. q, d .
they will offer a low level of L (L (L ), otherwise their E(Z)(D and
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Figure 3

Nash and Stackelberg Equilibria
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thus, no loan is supplied. Credit rationing occurs due to the
uncertain repudiation penalty, risk averse borrowers and the non

monotonicity of the expected supply of loans.

This inefficiency may be also interpreted as arising fronm
externalities (Glick and Kharas, 1986). From the perspective of the
country as a whole, the lending interest rate rises with the volume of
loans and has a negative effect on the repudiation risk associated
with the aggregate stock of debt. Individual borrowers may not take
into account the rising part of the supply curve which leads to an
equilibrium associated with excess borrowing from the social point of
view. A policy measure leading to reduced borrowing could be wvelfare

improving.

The situation just described can also be <contrasted with the
efficiency wage hypothesis where involuntary unemployment is due to
high wages and the labour market does not clear because a cut in wages
may harm productivity and in consequence, increase labour costs (Katz,
1986; Yellen, 1984). 1In the case of the model presented, lenders are
not constrained in pursuing their optimal policy. The loan market
does not clear at Q but the borrowers’ welfare is improved at the cost

of "involuntary® credit rationing.

In sum, at 0=[Lq,rg), lenders will not overlend and borrowers
will be credit rationed because borrowers maximise subject to the zero
expected profit condition and 1lenders use all the information
available to avoid loan contracts in which the debt might not be
serviced. Therefore, although Q is characterised by credit rationing,

it is efficient.
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The equilibrium Q@ resembles what Kletzer (1984} called a
constrained optimum with observability of concurrent indebtedness and
what Krugman (1985) labelled equilibrium lending interest rate. At
first sight, the comparison between both studies 1is confusing since
the former assumes asymmetric information while the latter does not.
Nevertheless, both studies may be partially reconciled if Krugman's
information symmetry is interpreted not only as equal (borrower’s and
lender’s) uncertainty about the repudiation penalty but also common
knowledge about the concurrent 1indebtedness. Indeed, one of the
conclusions that arises from his study is that the equilibrium lending
interest rate is characterised by credit rationing, but he does not
derive the market demand for loans. Kletzer divides lenders into two
groups: those with, and those without, observability of concurrent
indebtedness. He concludes that ‘“observability"™ entails credit
rationing in the sense that lenders are able to restrict the quantity
of 1loans supplied at any lending interest rate. Therefore, in both
studies, it is possible to infer that ‘“non-observability” will give
rise to market equilibrium with no credit rationing and a higher

interest rate than the "observability"” case.

Kletzer constructs an infinite period horizon model where
uncertainty comes from the state of nature and the repudiaton penalty
is interpreted as credit cuts; while Krugman works out a finite
two-period model with uncertain fixed repudiation penalty so the cost

of repudiation brings the uncertainty element into his model.

The uncertain indirect repudiation penalty plays a crucial role

in finite period horizon models by means of enforcing a loan contract.

Credit cuts have no such force. Indeed, if L<[1+r;)03+§(1+r3)5g, the
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overall net transfer always goes in one direction, from debtors to

creditors, making the credit cut penalty less effective.

In infinite horizon models, exclusion from the loan market per se
may not guarantee debt servicing. With discounting and assuming a
decreasing returns to scale production function, as the country
develops, 1its needs to finance investment will decrease and so its
needs to access the credit market (Eaton et al., 1986). Also the
direct exclusion penalty becomes ineffective if it is possible to
predict a point such that after it is reached, the country borrower
does not gain anything from transferring funds to his creditors. 1In
such cases, only when some “flow" uncertainties (e.g. temporary
shocks, income variations, terms of trade changes, etc.) are included,

the penalty of credit market exclusion really binds.

&. Bilateral Moncpoly !Market Eqguilibirium

International sovereign debt has been frequently described as a
game between international banks, governments and official
institutions (Eaton et al., 1986; Griffith-Jones, 1986; Kettle and

Magnus, 1986; Sachs, 1984, 1982).

Pure competition (atomistic lenders and atomistic borrowers)
lacks strategic considerations making the game degenerate (Friedman,
1983; Weintraub, 1975). To have an infinite horizon model, three sets
of players (government borrowers, lenders and their governments) with
the possibility of <coalitions and an oligopolistic market structure
sounds more realistic but unfortunately very complicated. We confined

our analysis to a simple two player finite horizon framework in order
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to provide some basic insights concerning international sovereign

debt.

Consider the problem of a single risk neutral lender in the
international c¢redit market who <confronts a single risk averse
borrower. In this bilateral monopoly context, the extent to which the
(L, rz) contingent loan agreement is a bargain between the lender and
the borrower suggestsythat elements of conflict might be used in the

analysis.

As before, loans are used only for consumption purposes and the
finite two period game is defined as follows. There are two players:
lender and borrower. The lender’s strategy is to maximise expected
present discount value of profits, while the borrower maximises
utility defined on consumption pending on his decision to repay or

repudiate. The payoff functions are:

If the borrower repudiates in t=1: u:=u:[Y;(1-4:)], ?;=—(1+F)D4.
If the borrower repays in t=i: ui=ui[Yi+L-(14r¢)Ds], ﬁiz(r;—F)Dg.
If the borrower repudiates in t=2: us=uzlYz(1-i3)], ﬁg:-(1+F)5g.

If the borrower repays in t=2: u;=ug[Yg-(1+r§)(L+5g)], ?g:(ri—F)(L+62)
In addition, complete information (common knowledge) and perfect recall are

also rules of the ganme.

Under the assumption of repayment in t=1, the lender’s present

discounted value of expected profits as viewed in t=1 is:

= (ri-F)D1+EL(1-P3) (14ra) (L4Ds)-(1+47) (L+D2) ] (16)
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Maximisation over rz or (L) yields the optimal rz (or L) which

substituted 1in the above equation gives the maximum value of expected

profits, say 7. The shape of the isoprofit contour is given by

*

(I-Pi)(L+DZ)-(1+F)(L+D§)ér -

i %

. “lEr=7 (1-P§)-(1+rg)(L+Dg)§L-(1+F)

"
t
N~
o

suggesting the existence of a maximum level of L which satisfies
Across isoprofit contours, the locus connecting the (L,rz) points at
which equation (17) equals zero is the lender’s optimal reply (it may
be interpreted as his "supply’ of loans) and its slope is derived by
differentiating it with respect to L and rs

o -1 (18)
171 (erz)-d 1<

As in the previous section, if the borrower repays in t=1 his
problem is described by equation (2), the shape of his isoutiiity
contour by equation (7) and the slope of his optimal reply (i.e.
demand for loans) is negative under the assumption of sufficient risk

aversion.

The lender and borrower behaviour is depicted in figure 4. The
lender prefers high r; and low L, while the borrower prefers low rj
and high L. Thes opposing interests give rise to conflicts between

the two players and indeterminacy of the equilibrium.

4é.1. A Dominant Lender

The lender would 1like to move NW direction as far as he can.
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Figure 4

Lender and Borrower Optiaal Replies

X

Lender Borrower
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Given the demand for loans (i.e. maximum level of wutility at each
quoted interest rate), the best (L,rz) the lender can achieve is
determined by the tangency of the corresponding isoprofit curve with

the demand for loans. Formally, the lender

'*=(rg-FIDi+§é(1-Pg)(1+rg)(L+E§)-(1+F)(L+Bg)f (19)
b s.t. u;(Cg)=§(1+r§)(l-Pg)Eu;(Cg%;z>g;)
The solution is
(1-P§]--§:(L+[—>g)(1--";"]A§~. (Eg+L)[(1-Pg)-=:'f:(1+r§)] (20)
*(1+r‘g){(l-Pg)Ag-.:'%:(l-"_é’Ag]} ] (1+r‘g)[(1-Pg]~;§:(0-g+L)]~(1+rT)
where ?=(1+r§)(1—Pg)/§:, and A; and Az are the absolute risk aversion

coeficients in t=1 and t=2 respectively. The sign of the LHS of the
above equation is negative, suggesting that the lender must be
operating at high levels of rz (i.e. in the negative slope part of the

isoprofit contour).

The loan contract (M) described by the above solution is not efficient
because rz is too high and L is too 1low. The 1lender forces the

borrower to pick a low level of L since he imposes & high rs.

4.2. A Dominant Borrower

The borrower seeks to achieve the lowest isoutility contour, so
he wishes to move as far as he can in a S.E. direction. The lender's
optimal reply solves for the maximum levels of profits at any given L.
The best (L,rz) combination the borrower can get is determined by the
tangency of his isoutility locus with the lender’s optimal reply. The

borrowver solves:
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EU. s (21)
e
S0
} B . i % x|
u (C:)-Z(1+Pz) (1+r:)Eu (C= E (Lerz)+d (22)
: = z _ Lr - L
HL+D2) (1-P3)Eu (2. %) -l
Tindaz r

The sign of the RHS of the above equation 1is negative and suggests
that the borrower must be operating at high levels of L (i.e. negative

slope part of the isoutility contour).

The dominant borrower market solution (B) 1is not efficient. The
borrower selects a high level of L and the lender is pushed to charge
a low level of rz. The best a very powerful borrower can do is to

drive the lender to accept zero expected profits.

4.3, Bargaining

The situation just described contains elements of <conflict and
the final equilibrium will depend on the bargaining strength of the
two parties involved. Before analysing some ways of obtaining the

possible bargaining solution, we characterise the Nash solution.

From proposition 1 and equation (18), the optimal replies of the
borrower and the lender slopes downhwards. A necessary and sufficient
condition for the existence of Nash equilibrium is that the optimal
replies intersect at least once in the (L,rz) positive quadrant. Note
that in deriving the optimal replies we have assumed that the lender

sets r: and the borrower sets L. The equilibrium is stable if the
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lender’s optimal reply is flatter than the borrower's. This 1is

guaranteed by the fulfilment of the borrower's second order

conditions . The Nash equilibrium satisfies =’_:-=(EU§;E )}*)/5L=0 and
) A

- x

)Ef)/irg=0 simultaneously, and it is depicted as N in figure 5.

S(ewi,

The Pareto negotiation 1locus (contract curve) is given by the
equality of the slope of the lender’s isoprofit curves and the slope

of the borrower’s isoutility curves:

x

—(1—Fg)(1+rg)+(1+rg)(L+Bg)éL

(1--P§)(L+Eg]-(1+ri)(L+Eg)ér

u:[Yi-(1+r3)Dz+L]~§(1+ri)(1‘P§)E”;(Cﬁ§ (29

A(L+D3) (1-P2) u [Yz-(1+rz) (L+Dg)]
It slopes downwards in (L,rz) space and lies to the left of the
lender’s optimal replyg. Notice that as a result of the
externalities, the Nash solution is not a member of the contract curve
i.e. such equilibrium does not belong to the efficient bargaining set.
Moreover, the efficiency curve lies below the demand for loans because
(23) holds only for positive slope wvalues of the isoutility and

isoprofit contours.

To construct the bargaining set, define the set H as the
collection of all feasible cooperative outcomes. Assume that the two
players may achieve any payoff (u,7) within the payoff space H of the

game if they can reach an agreement. The players are free to use any

ESee appendix where stability is also discussed.

o
“See appendix.



Figure 5

A Doainant Lender, a Doainant Borrower and the Nash Equilibriua

N :Nash equilibrium
M rDominant lender
B :Dominant borrower

CC’ :Contract curve
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randomised strategies which makes H a convex set and assume that H is

compact.

Define the status quo (or autarky) point q=(u°,?°) as the pay off
each player will receive if they fail to achieve an agreement or more
accurate, as a situation where none of the players can take unilateral
actions to hurt the otherié. Assume that q is independent or regarded
as given i.e. q is fixed. 1In more general bargaining models, aq is
treated as a dependent variable and it is computed with the final
bargaining equilibrium outcome because the player's choice of a
disagreement action is guided by the effect of that action on the

final cooperative outcome.

We graph the P payoff space and the set H in figure 6. Any point
X£P such that x:a belongs to the negotiation curve. Let ¢ be the
minimal expectation or conflict point, then the efficient negotiation
curve must be restricted to payoffs of at least utility or profit
increments if bargaining happens. Thus CC! may be termed the

efficient bargaining or negotiation locus.

There is a range of possible bargaining equilibrium points that
might be achieved by the borrower and the lender and its choice
remains to be explained. Although the static axiomatic approach
(originated by Nash) has been criticised among others by Binmore et

al. (1985), it constitutes & good starting point when dealing with

It s possible to distinguish between the status quo and the
conflict point. The usual meaning of status quo 1is the existing
states of affairs but should be interpreted as a common point of
reference to which the way of resolving the conflict is compared to.
The <choice of aq may be regarded as a matter of modelling judgement
(Gupta and Livnhe, 1986; Friedman, 1986; Binmore et al., 1985).
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Figure 6

Payoff Space

/ I 1 A /.*maximal expectation
X
yv=(y -y )#
Y“f u

1/x i/% C w-. £:minimal expectation

grstatus quo

\
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cooperative outcomes.

4.3.1. The Nash (Fixed Threat) Bargaining Solution

The Nash solutionii is an element of H that maximises the product

of the players’ gains from an agreement (figure 7)

Max E[G]=E[u(.)-uﬁ] [?(.)-En] (26)

and is represented by # i.e. the tangency point between the upper

boundary CC and the hyperbola described by Efu(.)-u_) [#(.)-7_].

£

In the Nash bargaining game, the status quo point (q) has the key
role of being the reference point to obtain the Nash solution,
narrowing the sets of alternatives taken under consideration. In
addition, the condition of independence of irrelevant alternatives
implies a priori exclusion of potential agreements from the payoff

space since under such postulate, these payoffs would not be chosen by

**The solution must satisfy the following conditions:

1. It must be individually rational (i.e. each player must achieve at
least the payoff he will get in c¢ase of no agreement) and Pareto
optimal.

2. Symmetry and invariance to any positive affine transformation. The
solution should be independent of the labelling of the players and
independent of the scale chosen to represent the preference of each
player.

3. Independence of irrelevant alternatives. Suppose that a solution
to H is found. Assume that another set H exists and that H and H
are related in the following way: they have the same status quo
(q=a ). H is contained in H and that the solution of H is an
attainable point in H. The condition of independence of irrelevant
alternatives requires that the solution to H be the solution to H
because q=q; and HiH:.
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Figure 7

The Nash (Fixed Threat) Bargaining Solution
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The Raiffa-HCalai-Saorodinsky Bargaining Solution
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the players (Friedman, 1986; Binmore et al., 1985).

4.3.2. The Raiffa-Kalai-Smorodinsky (RKS) Bargaining Solution

The Raiffa-Kalai-Smorodinsky solution is an alternative approach
to that of Nash and takes into consideration two reference points to
obtain the ©bargaining solution. It assumes that each player would
like to have the largest payoffs available which are consistent with
individual rationality. However, these ideal payoffs are not
obtainable simultaneously but constitute the ideal reference point (or
point of maximal expectations) and is located above the Pareto
negotiation locus. The other reference point (which is assumed to be

fixed) is given by the status quo position.

The RKS solutioniz involves settling at the 1largest attainable
payoffs between the status quo and the ideal reference point, being
the solution proportional to such points and located on the efficient
negotiation locus (figure 8). Let R=(R?,Ru) be such a solution which

satisfies

i3
““Besides the condition of symmetry and invariance to positive affine

transformations, the RKS solution satisfies:

1. Strong Pareto optimality i.e. there is no other alternative that
can give more to one of the players without having to give less to one
of thenm.

2. Monotonicity. For two different games, say A and B, with the same
status quo and where the Pareto set of game A is included in B, if the
maximum payoff to player 1 is the same in both games but the maximunm
payoff to player 2 in game B is larger than (or at least as large as)
the maximum payoff he gets in game A, then the solution payoff for
player 2 in game B should be larger than (or at least as large as)
what he obtains in the solution of game A.
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u(R )-u uls J-u if u(v -u J=ul(s )-u (25)
u (o] u u (o] u )

TV -7 )=7(7 )-7
¥ 0 E] 0

and V=(V,V ))R=(R _,R )
u iU

then, V&H

In other words, the amount each player will receive is above his
status quo payoff and it is proportional to his ideal payoff with the
proportionality held constant for both players. The condition
attached to (25) guarantees that the solution would lie on the

efficient bargaining locus.

Contrasting the Nash and the RKS solutions, the former states
when a change in the game has no effect on the bargaining solution,
while the latter tells us when a change benefits a particular player.
Both solutions belong to the static axiomatic approach. They describe
an actual bargaining equilibrium or solution but do not show how this
equilibirum is actually reached. This shortcoming is reflected in the
absence of an explicit bargaining procedure and the abstraction of the
environment in which it operates (Binmore et.al, 1985). For example,
delays in reaching agreements may be costly for the borrower and/or

the lender and thus, influence the final agreement.

5. Applications

5.1. Increase in the Cost of Funds

In the wearly 1970s the real lending interest rate was not only

low but negative. This borrowers’® paradise changed in the late 1970s
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when real interest rates were not only positive but high (Dornbusch
1985, 1984). If we add oil shocks, g¢lobal recession and policy

mismanagement, then we have the scenario of the 1982 debt crisis. UWe

can capture the effects of an increase in the cost of funds (;) on the

level of loans (L) and the lending interest rate (rz).

In the competitive case, comparative statics applied to equations

(3a), (3b) and (11) vyields di . d_r__)o In the perfectly
dr dr

competitive market the supply for loans shifts back and the demand for

loans stays put. The contract curve shifts to the left reflecting

lower levels of (L,rz) due to the 1increase in the endogenous
repudiation probability. The effect of an increase in F is similar to
a tax imposed on the supply side which can be decomposed into AL and

&FD@. For every lender, the former increases the marginal cost curve
while the latter raises the average cost. The market supply contracts
and the quantity of loans demanded decreases to offset the effects of

the high debt service.

In the bilateral monopoly market, the effects of a change 1in r
are analogous to a tax on expected profits because Di and Dz were
agreed in the past, the borrower sets (for any given rz) L optimally
and the lender's optimal reply describes (for any given L) the maximum
price of loan that could be charged. The lender’s and the borrouer’s
optimal replies do not change, the position of the contract curve is
not modified but shrinks because the lender’s isoprofit curves are

‘rescaled” upwards. If the feasible payoff set is contained in the

i."f'See appendix for details.
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original one, the solution to the larger set available in the smaller
one and the status quo point is unchanged, then the Nash bargaining
solution 1is the same However, the RKS outcome is different. The
maximal expectation or ideal point tilts in favour of the borrover,
hence his solution payoff should be increased while the lender’s

payoff solution should be decreased.

5.2. Debt Restructuring

We can not explain debt restructuring in our willingness-to-pay
model unless some other assumptions are included in the model. O0n the
one hand, it is obvious that if income after debt repayment is larger
than (or at least equal to) the country’s minimum consumption level,
lenders will not accept a breach of the original contract. On the
other hand, the inclusion of 1income wuncertainty as an additional
assumption is not enough to explain debt restructuring. An ex ante
loan contract considering the probability of different states of

nature precludes debt restructuring from the outset.

In the <context of our model, debt restructuring is an ex post
action and can be motivated by assuming not only income uncértainty
but that the realisation of income differs from what borrowers and
lenders expected, so income (net of minimum consumption) is less than

the amount due.

In line with our model and to avoid extending it to a larger time
horizon, assume that the borrower has been honouring debts and
receiving new loans so the "inherited" debt in t=1 is the portion of

debt due corresponding to his own past loans. At time t=1, income



98

turns out to be less than what was expected, say equal to the minimum
consumption and the borrower can not service the debt. If the
borrower does not repudiate, the lender either <calls a default and
punishes the borrower or starts the round of negotiations to

restructure the debt.

It is evident that repudiation or a default declaration will not
be pursued if there are other arrangements available. From the
viewpoint of the borrower, repudiating or being declared in default
leads to the same punishment. From the viewpoint of the lender,
declaring the borrower in default or allowing repudiation yields the

same cost.

There are two main ways of restructuring debt:

a) the lender refinances arrears either by extending a “new" loan
(equal to the amount not serviced) which in turn, has to be used by
the borrower to <clear the arrears or simply, the arrears are rolled
over under the terms of the original agreement;

b) the lender agrees to reschedule the arrears and in doing so,
changes the contractual terms of payments (maturity, grace period,
interest rate, etc) and extends a "new"” loan which may or may not be

used to repay the part of the debt consolidated.

Lenders can avoid an immediate default by ‘involuntarily”®
advancing a loan to cover the portion due and also maintain the loan
as a performing asset by retaining the chance of being repaid in t=2.
The borrowers are better off because the penalties are not imposed and

the repudiation decision is postponed to the last period.

In this modified setting, if the borrowers repudiate in t=1 the
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lenders will lose —(1+F)(Dg+§ag)=§. Lenders by advancing L=(1+ri)D;

if £(L+D2)[(14rs) (1-P2)-(14r)1)# can not be worse off than in the case
of repudiation if (1-P:))0 and the "involuntary® loan is less than the
total amount owed by the country. From the point of view of the

borrowers, P:=0, net transfers are zero in t=1 but they have to repay

i

(1+rz)(L+5§) in t=2 and their problem is similar to the one described

by equation (2).

This “debt roll over" scheme postpones repayment but does not
guarantee repayment. Borrowers are put into deeper debt in t=2 and if
expected income 1is not high enough, the probability of debt
repudiation increasesié. If income is only influenced by the state of
nature (say by a multiplicative shift parameter §t independently
distributed of Et for all t), then the option of benefitting from good

fortune underlies the rationale for debt postponement.

Debt rescheduling is also a way of postponing repayment leading
to debt accumulation over time if the borrower is not given enough
time and resources to earn the required foreign exchange and repay the
debt. 1In our setting, the lack of relation between income generated
and loans restricts the analysis of debt rescheduling. Assume that

the realisation of Yz depends not only on the state of nature but also

on L; and that EYZ/ELE)U. The borrower’s and the lender’s decision
problem remain the same except that in the event of a bad state of
nature, the lender has an incentive to provide fresh loans. The

possibility of deciding upon the levels of L and r in t=1 brings in

*%This is consistent with Lindert and Morton (1989) where extra
lending does not remove repudiation incentives but raises it.
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the bargaining aspects.

Let £* be the locus showing the maximum losses of the lender in
the case of no rescheduling and #* be the locus showing the borrower’s
maximum benefits in case of repudiation (figure 9). Any point between
both loci improves the welfare of any of the parties. This situation
is basically the same as in the bilateral-monopoly-willingness-to-pay
case and the selection of the final outcome may be analysed in similar

fashion.

The shortcomings of the static axiomatic approach may be
illustrated with the Nicaraguan 1980 debt rescheduling where timing
and the political environment played an important role. The
Nicaraguan debt 1is relatively small compared to other Latin American
countries. Creditors (and their governments) were more afraid that
Nicaragua might move to the East sphere rather than repudiating, so
they decided not to insist on the agreement to an IMF adjustment
programme to start the round of negotiations. Nicaragua's decision of
not to repudiate may be explained by its favourable bargaining
position and its perception of unbearably high costs if sanctions were

applied.

The Nicaraguan rescheduling agreement of December 1980 involved very
soft conditions i.e. interest rate capping, a very large proportion of
arrears was rescheduled and the maturity structure of most of the
amortisations were lengthened between nine to twelve vyears (Plan,
1985; Milivojevic, 1985). This experience suggests that economic and
political considerations might affect the status quo point and more
insights would be gained by modelling debt restructuring in the manner

of Binmore et al.(1985).
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Figure 9

Debt Restructuring
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The main debt strategy adopted so far is one of debt postponment
where “new" lending is undertaken by commercial banks to refinance the
portion of interest due. However, as we will see in chapter 5, it has
not been succesful in improving LACs’ creditworthiness. Krugman
(1988) points out that the potential repayment of the country is not
independent of its debt burden. Indeed, a country borrower might be
discouraged from doing well if most of the benefits of improved

economic performance are likely to go to foreign creditors.

6. Conclusions

The notion of sovereign risk relies on the absence of collateral
and the non-existence of any explicit legal mechanism for deterring a
government borrower from repudiating its external debts. In our
model, <creditors have to make credible the threat that a borrower who
repudiates debt obligations will be punished. The sanctions imposed
are twofold, those directly implied by the lenders’ credit cut and an
‘autarky” sanction which can only be implemented by the government of

the lenders’ countries of origin.

Assuming a ‘“willingness-to-pay" setting, the competitive market
equilibrium is inefficient as a consequence of the non monotonicity of
the supply of loans which arises from the own nature of sovereign risk
and the endogenous probability of repudiation. We arrived at this
result by assuming risk averse borrowers and risk neutral lenders.
With specific forms of utility functions, the endogenous repudiation
probability will depend not only on the debt-to-output ratio but also
on the degree of risk aversion of the borrowers. The Stackelberg

(i.e. constrained Pareto) solution responds to the debtors® preference
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for low levels of lending interest rates (because it affects past and
new loans) so as to reduce the probability of repudiation and avoid

the penalty of not repaying.

Moral hazard, adverse selection and imperfect information have,
of course, distorting consequences in the credit market. However they
should be interpreted as extra complications that add to the already
existing inefficiencies caused by the nature of the sovereign loan

contract.

The introduction of the bilateral monopoly framework helps to
illustrate the nature of the conflict in the credit market, bring in
some bargaining aspects and provide some insights into debt

restructuring.

The rationale for debt restructuring does not lie strictly on the
distinction between illiquidity and insolvency because the net worth
position of a country can not be calculated; but rather on the fact
that neither repudiation nor default is optimal if -the decision to
take such an action can be postponed (Krugman, 1988, 1985; Plan, 1985;
Heffernan, 1985). Otherwise, a deadweight 1loss for society will
occur. The lender retains the prospects of being repaid at some stage
and borrowers do not bear the penalties, yet have the option of

repudiating in the future.

Although refinancing and rescheduling convey debt accumulation if
repayments are not resumed soon, rescheduling has the attractive
feature of flexibility (changes 1in interest rate, maturity, grace
period, etc.) giving the chance of affecting repayment prospects,

adapting them to the economic environment and minimising society
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losses. As we discussed earlier, successful rescheduling might
involve a positive net transfer from the lender so as to increase

potential output and the prospects of repayment.

However, continuous debt restructuring is not sustainable because
it allows for the possibility of dishonest behaviour and decreases the
credibility of the non repayment penalty. Can this be avoided? Since
debt restructuring is an ex post action, it 1is not aquite right to
include the posssibility of debt restructuring in the design of the
original ex ante optimal loan contract. Genotte (1986) suggested the
design of contracts which are "ex post optimal® i.e. a contract to
which lenders and borrowers adhere in any state of nature. O0f course,
it is not possible to design contingent contracts taking into account
all possible states of nature. Nevertheless, it is possible to
include contingent clauses which consider movements of key variables
that might impair debt repayment and are not under the control of the
borrower. There have been some steps forward in that direction. For

example, the 1986 Mexican debt restructuring package links future

rescheduling with sudden changes in the price of 0111%_

5This rescheduling package protects Mexico against sudden external
shocks through the provision of an automatic additional financing if
the price of o0il drops below $9 dollars per barrel. For more details,
see the "terms sheet® or creditors’ agreement corresponding to 18
October 1986,
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APPENDIX

Second Order Conditions and Proposition 1

1. Borrower Behaviour:

*

Pa=: g(ia)d(da), CizYi+L-(14r1)Dy if d1)iy,

Recall that and

Cz=Ys-(1+rs) (L4Dz) if iz)is. Second order conditions'® evaluated at

the point satisfying first order conditions are:

(1)

Zeu ],

iz ﬁYau;[Yg(l-ﬁi)]g(éi) (0

(2)

(3)

Equation (2) can be written as

u* (61 +B0terg) 1 u” (62) (14 (14rg) (1-P2) /) Ju” (€2)) (2a)

or  ur(c)+B(1erg) ] (6) (1-7m) (25)
2/ ) e(de), ?=(1+ri)(l-Pi)/§:, u =54y B, U:=5£U2/5°§-

where 4 =(¢

and Agz—uL(Cz]/u;(Cg)

= =

Then,

BEul,  x X
fAi)4s (0 if 1-%Az2(0 or Ag)éL/(1+rz)(1-Pg))0

A=

iE'3005 are sufficient for concavity of the value function. For strict

concavity, the differential of the S0Cs must be taken into

consideration.
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i.e. the coefficient of absolute risk aversion 1in t=2 has to be
greater than the rati§ that captures the variation in the repayment
probability due to changes in the amount borrowed. As the probability
of repayment increases (decreases), the higher (smaller) needs to be

the absolute risk aversion coefficient in order to avoid repudiation.

A more general condition may be obtained by slight manipulation

of equation (2),

Ai—[éi/(i-Pg)]+(1+rg)Ag>o or A3+(1+rg)Ag)§:/(1-Pg)>D

where Ay and Az are the absolute risk aversion coefficients

%
corresponding to t=1,2 respectively. Since éL/(l-Pi) is positive,
risk aversion in both periods suffices to fulfil second order

conditions.

The slope of the borrower’s demand for loans is derived by

differentiating FOCs with respect to L and rs,

- §u:(Cg){(1-P2)[1+(L+B§)(1+rg)Ag]-(1+rg)é: 1 (4)

i
= - H

: 2 u:(Ci)+§(1+rg){éLu:(Cg)+(1+rg)(l—Pg)u:(Cg)}

< e a:

i

H
i
i

i

If S0Cs are fulfiled, the denominator and numerstor are negative.

Note that a negative numerator implies

%

Ag)[éL/(1+ri)[1-P1)]-[1/(L+6§](1+r§)])0 which 1is guaranteed by the

S0Cs.

2. Bilateral Monopoly: Stability and the Contract Curve

For the analysis of the stability of the Nash equilibrium, recall
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that the lender sets rs and the borrower sets L. The lender's and
borrower’s optimal reply are downward sloping. For stability of the
Nash equilibrium, the lender’s optimal reply must be flatter than the

borrower’s. Comparing both slopes in absolute values, stability
requires not only A:)D but Ai)i/(L+Bg]. Intuitively, stability can be

o . . n n
analysed by beginning with a pair (L,rz) such that L)L and radrs

where (Ln,rg) is the Nash equilibrium solution. Convergence requires
that the first movement be an L decrease and this is obtained only if
the borrower’s optimal reply lies below the lender’s optimal reply.
Notice the important role played by the borrower’s risk aversion

coefficients.

The equation of the contract curve has the same specification as

the one derived for the competitive market, that is

*

~(1-Pg)+(1+r5) (LeDg) A +(14r)  u (C1)+A(1rrg) (1-P3)u’(C3) (5)
(L+D2)[(1-P)~(14r5) 1) BLebe) (1-Py)u (c2)
% —- R R X
where C:=Yi+L-(1+4r;)D; if i:)}: and Ca=Yz-(1+4rz)(L+Ds) if 1s2)>da.  Its

slope in (L, rz) is negative. Given that the lender’s optimal reply
is flatter than the borrower’s optimal reply, the contract curve locus

lies to their left.

3. Comparative Statics

The effects of a change in r in the competitive market
equilibrium can be found by recalling
1

uj[Y3+L-(1+r;)Di]-§(1+rg)%

u:[Yi'(1+rz)(L+Ez]9(52)d§§=0 (6)
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E;=(1+r§](L+6;]/Y: (7)
1

(1+r;)(L+Eg]g(e;)de;-(1+F)(L+Bi)§=o (8)

Obtain a two equation system by substituting (7) 1into (6) and (8),
defining C:=Y:+L-(1+r:)D: and Cg=Yg-(1+rg)(L+E§) and differentiating

with respect to L,r: and ;:

JdL+Wdr:=0 (9)
0dL+2drz=(L+Dz)dr (10)
where uf(C;]+5(1+rg)ﬁLuL(C;][l—?Ag]=J

-;u:(Cg)[(l-Pg)[1;(L+Dz)(1+rg)A;]]=w

*

(1—Pg]—(1+rg)(L+5;)?L—(1+;)=Q

X

(1-P2) (L+Dz)-(1+4rz) (L+Ds) i =2
r

and J¢0, W{O, Q{0 (0)0) and 2)0 (2{0) for low (high) levels of L and

rs.
From equations (9) and (10) and using Cramer’s Rule,

dL W(L+Dsz dr:  J(L+D:

— =z —L———il (0 and = = ( ) y0.

dr JZ-uWa dr JZ-WQ
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Chapter 3
The Determinants of Debt Arrears:

An Empirical Study for Latin American Countries

1. Introduction

Since the early 1980s, debt service has been one of the main
concerns of banks, governments and international institutions.
Empirical studies of repayment problems have concentrated basically in
two areas:
~-Assessment of the causes of debt repayment difficulties with the aim
of providing an early warning modeli.

-Analysis of the determinants of the spread (on Libor or U.S. Prime
Rate) with the objective of exploring the lenders’ response to

borrowers’ creditworthiness indicators®.

Early studies chose independent wvariables on the grounds of
“theoretical common sense”, and then narrowed them down with the aid
of statistical and econometric techniques. 1In the words of Heffernan
(1985, p.390): "...this approach puts the cart before the horse: the
literature continues to lack a thorough analysis of the determinants

of supply and demand for foreign loans.”

Recently, efforts in not only searching for statistical

relationships but providing behavioural underpinnings have been made,

zFor a study addressing early warning of debt rescheduling, see
Schmidt (1984).

“See Dewhirst (1986), Edwards (1986,1983), Burton and Inoue (1985),
Feder and Ross (1982) among others.
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either by justifying the chosen variables from the borrower’s
constraint or by specifying the borrower’s demand for loans and the

lender’s supply of loans.

Within that context, not oniy has the definition of the dependent
variable been modified (from probability of rescheduling to
probability of arrears or non-repayment) but the underlying
econometric framework applied has been evolving. Early studies apply
discriminant, principal components, probit and logit techniques. More
recent studies attempt to incorporate explicitly the notion of market
disequilibriunm, first applied to sovereign 1loans by Eaton and

Gersovitz (1981).

The idea underlying the application of disequilibrium to the
analysis of international sovereign debt lies in the relation between
repayment, arrears, effective and notional demand and the supply of
loans. A country can let debt obligations fall into arrears without
any active action being taken because lenders consider that the
repayment problem is “acceptable” or not severe. On the other hand,
the requirement of an IMF support loan programme and/or rescheduling
indicates that arrears are binding, hence action by the lenders and
borrowers is needed to attempt to solve the impasse. Both cases
reflect excess demand in the credit market differing, in this sense,
only in degree i.e. a "moderate” and "large” level of excess demand
respectively. Thus, arrears are related to the concept of "effective"
demand since borrowers are supply constrained, while situations of

full repayment are linked to the concept of “notional” demand.

The term and nature of the disequilibrium merit some

clarification. To characterise a situation of arrears as one of
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disequilibrium may be confusing. If there is an excess demand for
loans, 1lending interest rates should increase to clear the credit
market. However, lending interest rates may fail to adjust because of
the negative effects on the probability of repaymentz. The concept of
“non-ualrasian“é equilibrium is a better description than
disequilibrium because it incorporates the idea that lenders do not
raise lending rates because it is rational for them not to do so and
not because of any price stickiness or adjustment cost. Therefore, it
is quantity rationing rather than price fixity which is of concern.
Under this view, we follow Eaton and Gersovitz (1981), McFadden et al
(1985) and Hajivassiliou (1987) and prefer to let the agents bargain
over the level of loans and treat the lending rate as exogenous
(determined by the LIBOR or US Prime Rate and an “institutional”

spread).

Modelling the levels of spreads charged to borrowers focuses
solely on the supply side and therefore assumes either continuous
excess demand or market clearing. The main objective is to show how
much lenders differentiate borrowers on the basis of the determinants
of country risk which in turn is presumed to be reflected in the
spread charged. Empirical studies do not report a very significant
relation between spreads and the usual economic determinants of

country risk”.

“This issue has been explored in the theoretical chapter where the
probability of non repayment depends negatively on the lending
interest rate. Market imperfections (imperfect information, morsal
hazard, etc.) corroborate it. On related issues see Clemenz (1986)
and Glick and Kharas (1986) among others.

*see Hahn (1978).

ESee for example Dewhirst (1986), Edwards (1983) and Feder and Just
(1977).
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Country risk has & broader meaning than sovereign riské. In
spite of that, academics have treated them as equivalent on the basis
of the impossibility of quantifying and/or attaching probabilities to
unmeasurable events. However, there 1is consensus that political
aspects influence the decision to borrow in the international markets.
The few researchers who have included political variables in their
models found that either they did not perform well (eg. Burton and
Inoue, 1985) or that most of the economic variables tested were not

significant (eg. Citron and Nickelsburg, 1987).

This chapter reviews empirical work carried out by different
researchers in their attempts to assess the determinants of debt
servicing problems. Instead of merely surveying their models, we
prefer rather to highlight some of their results and comment on then
by re-estimating some of their regressions for LACs. The reasons for
doing so are twofold. On the one hand, their results are not strictly
comparable because of the different samples involved. On the other
hand, by reviewing models with 1low prediction errors and highly
significant explanatory variables, we hope to trace variables that
might be included in our own model and identify the problems

associated with their econometric estimation.

The Latin American countries (as defined by the Economic
Commission for Latin America) included in our study are Argentina,
Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominican Republic,
Ecuador, El1 Salvador, Guatemals, Haiti, Honduras, Mexico, Nicaragua,

Panama, Paraguay, Peru, Uruguay and Venezuela. At the outset of the

&For a discussion on the definition and application of both concepts
see Heffernan (1986) and Nagy (1%$79).
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1982 debt crisis, Argentina, Brazil, Chile, Mexico and Venezuela were
the major borrowers in the region. 1In terms of debt and debt-service
ratios, not only these countries but also Bolivia, Colombia, Costa

Rica, Ecuador, Peru and Uruguay were among the most highly indebted

countries.

Throughout the re-estimations, wunless otherwise stated, the
dependent wvariable is a dichotomous variable which takes the value of
1 in the year where the borrower country encountered debt repayment
problems and O otherwise. We constructed three different dependent
variables according to how repayment problem was defined:

a) arrl is a dummy variable taking the value of 1 in the vyear of
signature of a rescheduling with commercial banks and/or official
creditors, and 0 othervise;

b) arr2 is also based on the year of a rescheduling signature but the
year 1is modified if arrears happened before their signatures. That
is, it takes 1into consideration the year that precipitated a
rescheduling;

¢) arr3 is defined as arr2 but, in addition, includes Stand-by higher
tranches and Extendend Fund Facility loans. The former allows the IMF
member country to borrow much more than 25 percent of its quota (first
tranche) subject to agreement on a stabilisation programme. Both
types of credit are primarily given to ease balance of payments
problems and as from early 1970, IMF conditionality has been seen as
an assurance that the member country would carry out a stabilisation
programme that would enable it to repay its foreign debts?. This |is
our preferred dependent variable because it captures the refinements

proposed by Saini and Bates (1984) and Feder et al.(1981).

‘see Pastor (1987).
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The time period chosen for this study is 1971-86. The starting
year corresponds to the systematic account of debt indicators by the
World Bank. The final year 1is associated with the increasing
popularity of debt conversion schemes although the secondary market in
traded debt was still very limited. This alternative way of dealing
with the debt problem reflects past unsuccessful rescheduling
agreements and the increasing perception that full repayment is

unlikely.

We start our survey by reviewing Schmidt (1984) who explored the
capability of different statistical methods in signalling rescheduling
problems. We also present the basic logit model tested by McFadden et
al (1985) and Citron and Nickelsburg (1987). We do so because they
included an alternative definition of the dependent variable and/or an
interesting selection of regressors. Section 3 looks at models which
are explicitly framed in disequilibrium fashion. 1In all of the above
sections, absolute values of the "t" statistics will be given in
parenthesis. Section 4 summarises and concludes our investigation.
The data appendix provides data sources and definitions of variables

for the panel data used in this study.

2. Logit Nodels

Most sovereign debt models have been estimated using probit or

logit techniquesﬁ. Disequilibrium models in the estimation of

“To explore the <causes of debt servicing difficulties,
discriminant analysis and principal components were also
applied. See Schmidt (1984), Abassi and Taffler (1984),
Dhonte (1975) and Frank and Cline (1971).
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international debt problems have been introduced recently.

The structure of the probit and logit equations? can be readily

understood just by taking the bivariate discrete case. Let

v, = £x. +u (1)

%
be the regression to be estimated. The value of yt is not observable,

but what we observe is a dummy variable of the form

x

1 if Yi > 0 (2)

Y

Y 0 otherwise

From (1) and (2) we get

Prob (y. =1) Prob (u.) - #x.) (3)
i i i

1 - F(-5x.)
i

so the likelihood function is

L = I F(—ﬁ’xi) i [1—F(—§’xi)] (4)
y.=0 y,=1
i i
The functional form of (4) will depend on the assumptions made about
ui in (1). 1If the cumulative distribution of ui is logistic, we have

a logit model

- xp (-3 x 1
F-£'x) xpl-exy) } (5)
1+exp(-5"x ) 1+exp(#’x )
i i
If we assume that ui is IN(D,EE) then
-#'x Is
Pl 1 -
F(-ﬁ’xi)= : —__exp(-t®/2) dt (6)
4 *la
- (27) =

and we have a probit model.

“See Maddala (1983) and Amemiya (1981) among others.
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Several studies apply logit and probit techniques to the analysis
of debt servicing difficultiesié. Typically, researchers employ a
binary (1, 0) dependent variable related to instances of reschedulings
or no rechedulings. The list of regressors incorporates liquidity as

well as long run creditworthiness indicators.

We start our survey by reviewing the Schmidt paper which explores
the capability of different statistical methods in signalling

rescheduling problens.

2.1. Schmidt (1984)

After examining the experience of 52 developing countries fron
1974 to 1978 ("warning® vyears), Schmidt concluded that the logit
method seems to predict better than univariate methods, multiple
discriminant analysis and cluster analysis. From a data set of 21
independent variables (chosen by inspecting the literature on
international sovereign debt and taking into account restrictions on
data availability) and executing a stepwise multiple discriminant
analysis for 1974-1978, he arrived at the five best combinations for
each year. For comparison purposes, he entered the same c¢ombinations
when he applied logit. He found, using a cut-off probabilityii of

0.31, that the 1977 and 1978 estimations gave lower type I (predicting

45
{8

“See for example Feder and Just (1977), Mayo and Barret (1978), Feder
et. al. (1981), Cline (1984), and Kharas (1984).

ilThrough minimisation of error percentages, he obtained a cut-off
probability of 0.31 for the separation of rescheduling and
non-rescheduling countries. A non-rescheduling country was one that
exhibited a computed probability less than 0.31.
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a rescheduling when it did not occur) and type II (predicting no
rescheduling when it occurred) errors than the previous vyears.
Therefore, he remarked that for an "early warning model”, the results
of the logit analysis were satisfactory on the whole if relatively

"fresh" data was used in the estimation.

The independendent wvariables wused by Schmidt in the 1977
regression are: debt from suppliers/total debt, total reserves minus
gold/imports, outstanding debt/gross domestic product, interest
payments/gross domestic product. For 1978, the annual rate of growth
of outstanding disbursed and undisbursed debt and the ratio of
interest payments to average outstanding debt were entered instead of
outstanding debt/gross domestic product and interest payments/gross
domestic product. The dependent variable was constructed wusing the
information on multilateral debt rescheduling provided by the OECD
{1981). It took the value of 1 in the event of a rescheduling and 0

otherwise.

Table 1 reproduces Schmidt’s results for 1977 and 1978. The 1977
model gave the lowest error percentages and Schmidt also showed that
the estimated coefficients were relatively stable over time. We also
test its robustness. We re-estimated his logit model after redefining
the dependent variable as arr3 and 1lagging all the indep