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CHAPTER I 

INTRODUCTION 

Statement of Problem 

Today international loan markets are faced with a series 

of structural problems which defy easy solutions. The 

deteriorating external payment position of major borrowing 

countries has led to a general loss of confidence in their 

debt-service abilities. While these countries still need 

continued foreign capital inflows to fulfill foreign payment 

requirements and maintain a certain desired rate of economic 

growth, lending institutions have become more cautious in 

committing additional loans. Austerity programs for external 

adjustment create political tensions inside these countries, 

and the tightening loan market situation is adversely 

affecting even the short term trade credit market, which had 

been greatly facilitating the trade between developed 

countries and developing countries. Desperate efforts to 

raise foreign exchange earnings have brought massive 

currency devaluations and terms of trade deteriorations for 

these major debtor countries. Debt repayment burdens on the 

local borrowers in terms of the domestic currency are 

getting heavier because of the continued devaluation. 
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On the other hand, major international banks which have 

heavily committed to LDC loans have difficulty in adjusting 

their lending volume flexibly. Due to the huge accumulation 

of questionable LDC loans, they also face a problem of 

capital appropriateness, which limits the new lending 

capacity. Further, international financial markets today 

are so closely interrelated that a crisis in one place can 

be transmitted immediately throughout the system, possibly 

causing the whole system to collapse (Aliber (1984)). 

Many studies, motivated by the increased concern for the 

crisis in the international financial markets, have appeared 

in the literature to explain the causes of the current 

problems and to suggest policy alternatives. The following 

reasons have been frequently cited as the causes of the 

current market instability: lack of an international lender 

of last resort or regulatory bodies to control international 

lending and borrowing activities; adverse economic 

conditions such as prolonged recession, low resource prices 

and high interest rates; mismanaged economic policy by 

borrowing countries; and the imprudent lending policies by 

commercial banks (Cline (1984), Dale and Mattione (1983), 

Aliber (1984), Diaz-Alejandro (1984), and Guttentag and 

Herring (1985)). 
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In line with these discussions, several theoretical 

works have been developed that deal with the issues involved 

in international financial transactions between 

international banks[l] and developing countries (Eaton and 

Gersovitz (1981), Sachs (1984), Kletzer (1984), and Eaton 

(1985)). 

According to these theoretical studies, there are 

incentive problems for developing country borrowers to honor 

the loan contracts, due to the high degree of information 

deficiency on borrowers and the difficulties in enforcing 

explicit punishments on defaulting borrowers. A debtor 

country can declare a national default and turn to an 

autarchy economy when the benefits from debt repudiation are 

greater than the costs, even if it has the ability to pay 

the debt. As the debt outstanding increases, the debt 

repayment burden gets heavier and the default probability 

rises, leaving the lending banks' position vulnerable. In 

the literature, this is called "strategic debt repudiation." 

In fact, these studies are arguing that, without any 

regulatory measures which can be implemented economically, 

international loan contracts are apt to deviate from a 

self-enforcing agreement. However, the studies leave several 

questions unanswered. Furthermore, they provide only 



limited insight into the market development because the 

results basically rely upon incomplete information on the 

part of lenders and morality problems on the part of 

borrowers. 

The difficulty in imposing regulatory measures on the 

international borrowers and the high risks involved due to 

the information deficiency must have been well understood by 

lenders in the early stage of lending to developing 

countries. How, then, could major international banks commit 

to excessive lending to developing countries at the 

consistent and sometimes rapid rate which often generates 

large scale financial trouble later? Statistical 

randomness, irrationality, and information deficiency are 

only limited answers. International loans to developing 

countries have been made repeatedly for a long period of 

time, and thus the short term gains from exploiting 

informational advantages should be less than the long term 

losses from it. If not, the relation between lending banks 

and developing country borrowers could last only for a short 

period. The fact that both parties have kept their relation 

over the long periods and major debtor countries have 

offered debt reschedulings rather than total debt 

repudiation when they suffered external payment problems 
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suggests that international loan contracts have maintained a 

sufficient self enforcing power. 

Therefore, it is necessary to explain how international 

lending and borrowing activities become fragile over time, 

even with the rational market participants and the publicly 

observable information. In order to do this, one must look 

more carefully at the inherent characteristics of developing 

country borrowers and lending mechanisms, focusing on the 

market regularities given by the past evidences. In 

addition, since developing country governments are deeply 

involved in lending and borrowing activities, one might 

suspect they have affected lending and borrowing decisions 

and the market equilibrium in a significant way. Previous 

theoretical studies have not given adequate attention to the 

problems arising from the transformation of international 

loans into the public debt of the borrowing country through 

payment guarantees or other government interventions. They 

presumed that developing country governments automatically 

took the role as a borrower in the loan contract. Because of 

this, their analyses failed to capture possible distortions 

caused by the relation between the government and local 

borrowers. Furthermore, previous studies analyzed lending 

and borrowing activities only in the competitive market 



6 

framework. This approach may be inappropriate. It can not 

explain the long established relationship between major 

borrowing countries and international banks. Neither lending 

banks nor borrowing countries can change or terminate their 

relations flexibly, and thus loan contracts tend to be 

individual specific rather than impersonal ones. An 

alternative approach is needed to explain this 'sticky' 

situation. 

Scope and Objectives of Study 

Scope of Study 

Developing countries have attracted loans from various 

sources in many alternative forms of debt instruments. 

However, this study limits itself to the analysis of the 

public or publicly guaranteed loans from the private 

financial institutions, especially from the Euro-credit 

markets. The study is so limited for the following reasons: 

1) Since borrowing from official creditors such as the 

International Monetary Fund, the World Bank, and government 

agencies of developed countries has been stable and loan 

maturities are very long, it is less related to financial 

vulnerability than borrowing from the private creditors. 

Also, it is not determined by economic motives such as 
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profit maximization, but by political considerations in many 

cases, and thus not appropriate for economic analysis. 

2) On the borrowing side, the evidence shows that public 

or publicly guaranteed loans have dominated the private 

loans[2]. We want to look at the distortions brought by the 

borrower government's payment guarantee. 

3) Most of loans have been introduced to finance 

investment projects in borrowing countries. Therefore, we 

can assume that local firms who are actually in charge of 

managing those projects have been the ultimate demanders for 

foreign loans. 

Since the current crisis in international financial 

markets refers specifically to the crisis in the Euro-credit 

markets which have been the most important fund sources for 

developing countries, the analysis focuses on the 

Euro-banks' lending to the developing country local firms 

which are supported by their government's payment 

guarantees. 

Objectives of Study 

International lending by private financial institutions 

to developing countries has become a major source of 

financial instability in international financial markets 



8 

since the early 80's after decades of successful operation. 

Earlier theoretical analyses which emphasize information 

imperfections give only limited insight into this 

development. 

The main purpose of the study is to develop models of 

financial vulnerabilty in international lending to 

developing countries to address several theoretical issues 

in the literature. Specifically, the objectives are as 

follows: 

1) Develop models of borrowing in order to show the 

inherent characteristics of developing country borrowers by 

extending the models of saving under uncertainty in two 

periods and in an infinite number of periods. The analysis 

will show that developing country borrowers are easily 

motivated to increase their borrowing level in many 

circumstances. 

2) Examine carefully the role of the borrowing 

government in lending and borrowing activities and show how 

it is related to the financial vulnerability and market 

distortions. 

3) Develop lending models to investigate the effect of 

various lending policies on the market outcomes. 
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4) Re-examine some theoretical propositions of the 

earlier studies in this area, particularly credit rationing 

and strategic debt repudiation, and discuss their 

limitations. 

5) Provide an alternative approach to the relationship 

between international banks and developing countries by 

applying an implicit contract model. 

Outline of Chapters 

This dissertation consists of three main chapters, which 

deal with somewhat different, but related issues surrounding 

the international lending to developing countries. Each 

chapter is designed separately so that it can be read 

independently. 

In chapter two, basic lending and borrowing models to 

investigate the role of the borrower government payment 

guarantee are developed. It seems evident that transforming 

private debt into the public debt of the borrowing country 

through government payment guarantees must have affected the 

market developments in a significant way since it has been a 

dominant pattern for the loans by the private financial 

institutions to developing countries. We are going to show 

that payment guarantees may lead to more lending at a lower 
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risk margin. Further, we will show that, in the absence of 

payment guarantees, the loan demand of local borrowers is 

constrained at the going market rate of interest without an 

information discrepancy between the lender and the borrower. 

On the other hand, with payment guarantees introduced, we 

show that borrowers obtain the desired amount of loans at 

the going market interest rate. In addition, we will 

investigate the inherent nature of borrowers without 

assuming information asymmetry or dishonesty of borrowers. 

These assumptions have been popularly used by the previous 

studies. 

Chapter three develops models of lending and borrowing 

in a multi-period setting and discusses how private bank 

lending to developing countries becomes vulnerable over 

time. We argue that financial vulnerability may come from 

factors inherent with the current lending and borrowing 

system, causing overlending or overborrowing to result. 

Therefore, the study interests are to investigate those 

factors and to analyze their effects on the borrower's 

consumption, investment, and borrowing decisions. We focus 

on two factors. One is the myopic lending policy, and the 

other is the role of borrowers' government in making lending 

and borrowing decisions. 
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Chapter four presents an alternative interpretation of 

the international loan contract, emphasizing a risk sharing 

aspect between the lender and the borrower under a situation 

that lending banks can not flexibly change the lending 

volume in a short period. This interpretation may explain 

the currently prevalent debt reschedulings more 

satisfactorily. It also explains the manner in which 

borrowing countries manage their loan repayment policy. We 

are going to claim that the loan market could be stabilized 

with self enforcing contracts which can generate mutual 

benefits. 
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Notes 

[1] Here international banks are defined as private 

financial institutions which engage in lending and 

borrowing abroad and are headquartered in developed 

countries. 

[2] Public or publicly guaranteed debt comprises about 80 

per cent of total developing country debt whose 

maturities exceed one year in 1982. This ratio has been 

stable throughout the 70's (World Bank (1984), World 

Debt Tables, pp. 3-6). 



CHAPTER II 

INTERNATIONAL LENDING AND BORROWING 
WITH BORROWER GOVERNMENT PAYMENT 

GUARANTEES 

Introduction 

International lending to developing countries has 

contributed to higher economic growth for borrowing 

countries and increased profit opportunities for 

international banks. It raised the purchasing power of 

developing countries and acted as an outlet for the surplus 

funds which were suffering from the capital productivity 

decline in developed countries after the World War II [1]. 

Even though it has been understood as involving higher risks 

than domestic lending, recent developments in international 

credit markets, especially deteriorating payment position of 

sovereign borrowers, have raised serious questions about the 

market stability. Many are concerned that it has become one 

of the major sources of financial unrest in lending 

countries. It also threatens the stability of the whole 

international financial community (Aliber (1984)). 

One can interpret private international lending to 

developing countries as loans granted by competitive lenders 

to borrowers who use them in consumption and investment on 

13 
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risky projects. One focal point here is the possibility of 

default by borrowers. In the domestic credit market, 

bankrupt firms or individuals are not allowed to have a 

positive payment ability. International borrowers, on the 

other hand, can declare default with a positive payment 

ability. That is, they can repudiate loan repayment whenever 

the benefits of default are greater than the costs because 

there is no enforcement mechanism preventing them from doing 

that. This aspect has been stressed as a distinguishing 

feature of international lending to developing countries. In 

the literature, it is called "strategic default" by 

borrowers (Eaton and Gersovitz (1981), Sachs (1984), Kletzer 

(1984), and Eaton (1985)). This is true when international 

banks provide loans to developing countries themselves. 

However, this approach does not apply when banks make loans 

to local firms in developing countries and defaulting firms 

face a certain level of penalties imposed by their 

government. Furthermore, its applicability is significantly 

limited when those benefits and costs are not well defined. 

This study attempts to provide an alternative 

explanation for the current problems in international 

lending to developing countries. It focuses on the fact 

that loans granted to local borrowers in a developing 
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country are not allowed to default and are transferred 

instead as the debt of the borrower government. 

With limited information, loan demand is rationed and 

borrowers can not obtain the desired amount of loans (Eaton 

and Gersovitz (1981)). Therefore, the borrowers' 

government, as a social planner, is eager to enhance the 

credit-worthiness of local borrowers in order that they can 

attract more loans at better terms. For this reason, most of 

the loans granted by private financial institutions to 

developing countries become the public debt of the borrower 

government through government payment guarantees or direct 

loan arrangements by the government. This private loan and 

public debt phenomenon has been characterized as a major 

feature of international lending to developing countries 

(Diaz-Alejandro (1984)). However, there have been few 

integrated research works made to look into its 

relationships with the current market instability. This 

study, therefore, attempts to show how the borrower 

government payment guarantee is related to the current 

structural problems or vulnerability of international credit 

markets. We emphasize that payment guarantees prevent 

lending banks from providing loans according to the 

profitability of local investment projects. 
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In addition, we need a closer look at the behavioral 

characteristics of developing country borrowers and market 

equilibrium. We hope to develop models which conform better 

to the past experiences. 

The organization of this chapter is as follows. In the 

next section we discuss lending banks' behavior, and in the 

third section we study borrowers' behavior and examine their 

inherent characteristics, extending the Sandmo's (1970) 

portfolio choice model. The fourth section characterizes 

the market equilibrium and discusses the overlending 

mechanism brought by the government payment guarantee. 

Finally, conclusions are presented in the last section. 

Lender's Behavior 

We start the discussion with a situation in which a 

representative risk neutral lender who is subjected to the 

competitive lending condition provides loans to a 

representative borrower from a certain developing country. 

The country is endowed with many production opportunities or 

industries. Borrowers possess one set of production 

opportunities. For simplicity, we assume the investment 

return of each set of production opportunities is 

independently and identically distributed across borrowers 
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or industries. When a borrower introduces L units of loan 

to invest in an industry or a production project, the rate 

of return on the investment rĵ  follows a publicly observable 

distribution F(rj2). The distribution shifts continuously to 

the left, reflecting the decline in the marginal product of 

capital as the investment size gets larger. 

One of the key assumptions here is that the lending bank 

expects that the borrower repays the loan principal and 

interest when the rate of return to investment exceeds the 

loan interest rate. If the rate of return falls below the 

loan interest rate, the borrower defaults on his debt and he 

will be denied further credit[2]. The bank further expects 

that borrowers are never better off with default. This 

assumption eliminates the possibility of moral hazard on the 

part of borrowers. In reality, foreign financing of 

investment projects has been one of the most attractive 

financing methods in developing countries so that borrowers 

are hardly better off by making loan projects fail 

deliberately!3]. The lending bank finances the loan by 

receiving deposits carrying a risk free rate r^ in 

international financial markets. 

The expected profits of the lender or a set of lenders 

who have provided L units of loan to a borrower with the 

rate of interest r̂^ can be written as[4]: 
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(1) EW = L(l+ri)J^^f(rj3)dri3-L(l+rf) = 0. 

by the zero profit condition of the competitive loan market. 

The expectation is taken over the range of rî , which has a 

finite lower bound r (r>-l) and a finite upper bound f. We 

assume these bounds are applied to all size of projects. 
r 

Let F(r]_ )=Jj.lf (rĵ )drjj, representing the probability of 

failure of the investment project with size L. Then, the 

above condition is rewritten as: 

(2) (l+ri)(l-F(ri))-(l+rf) = 0. 

Clearly, oF(r-|_)/crj_>0, and oF(r-ĵ )/oL>0. The former 

reflects the rise in the project failure rate as the loan 

interest rate increases with the given distribution of rĵ . 

The latter implies the leftward shift of investment return 

distribution as the project becomes larger. 

If the probability function F(rĵ ) were independent of 

the lending volume, the loan supply curve would be 

horizontal at a rate, r-ĵ =(r£+l)/( l-F(r-[̂ )) . We further 

assume there are only a finite number of borrowers, and thus 

diversification opportunity for lending banks is limited. 

An additional critical assumption is that the total debt of 

each borrower is publicly observed. 
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The slope of the loan supply curve is obtained by 

differentiating (2) implicitly. 

dL l-F(ri)-(l+ri)F„ 
(3) = 

dr^ (l+r3̂ )FL 

where Fj.=dF{r-^)/dr-^, FL=oF(r3^)/oL. If the probability 

distribution function of rĵ  with a given loan size L has a 

regular shape with one mode around the mean nĵ , F(r-i ) and F 

increase monotonically to the left of nĵ . Also we can prove 

that, if there exists a loan rate r* which satisfies 

1-F(r*)-(l+r*)Fj,=0 and the amount of loans provided at this 

rate is positive, then the loan supply curve is positively 

sloping up to this rate since the numerator of (3) becomes 

positive below r*. At r*, the profit change from a unit 

increase in the loan rate, 1-F(r*), is completely offset by 

the profit decrease due to the project failure rate increase 

from the higher loan rate, (l+r*)Fj,. Above r*, the slope of 

the loan supply curve turns negative. At this range, the 

loan rate increase fails to compensate the increase in the 

project failure rate (or the repayment probability decline) 

and thus the expected rate of return to one dollar lending 

starts to fall. 
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To get a closer look at the shape of the loan supply 

curve, take the second derivative of (3) and get: 

d^L -1 
^^^ T2=~ —i2F^(l^ri)FL+(l+ri)2F^^FL+2(FL+(l+ri)F^L) 

dr^ (l+ri)FL 

(l-F-(l+ri)F^)+FLL/FL{l-F-(l+ri)FL)}, 

where F^^=a^F{r-^)/drl, FLL=52F(r]_)/aL2, and FJ,L=52F( r]_)/cr3_oL. 

If F resembles a normal distribution, F^ is positive when 

r-]_ is less than nj_̂ . We also assume that the values of F^^ 

and Fĵ L ̂ ^^ ̂ ® ignored. The former means that the project 

failure rate increase is independent of loan rate changes, 

while the latter implies that the return distribution shifts 

to the left at a constant rate as the lending volume or the 

investment size increases. 

With these assumptions, the above expression becomes: 

d^L -1 
(4') - ^ = {2Fj.(l+ri) + (l+ri)2Fj^j.+2(l-F-(l+ri)F^)}, 

dr]^ (l+ri)FL 

which is negative when the slope of the loan supply curve is 

positive. It may turn to positive as the absolute value of 

the slope of the backward bending supply curve rises 

significantly. With a continuum of loan projects, a zero 

profit loan supply curve can be drawn as in Figure 1. 
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Figure 1: Derivation of the loan supply curve. 

One important point here is that, even for a single 

borrower, the supply curve is not perfectly elastic. As the 

lending volume increases for him, lending banks presume that 

the borrower moves gradually to a riskier class. This is 

possible only when his total debt outstanding is observed. 

If it is not observed, or if lending banks do not care about 

the total debt outstanding, the loan supply curve faced by 

local borrowers will be flat at a certain interest rate 

above the risk free rate. A upward sloping loan supply curve 

can also be derived by assuming increasing incentives for 
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borrowers to take riskier projects as interest rates go up, 

shown in Stiglitz and Weiss (1983), or by assuming fixed 

default penalties to have the increasing default probability 

as the total debt outstanding increases, shown in Eaton and 

Gersovitz (1981) and Kletzer (1984). 

Proposition 1 

Lending banks prefer the borrower government's payment 

guarantee (GG) since GG raises the loan repayment 

probability, given r-^, L, and the distribution of rĵ . The 

competitive lending condition leads to more loans and/or 

lower loan interest rates. 

Proof: Without loss of generality, we are going to prove 

for the case where one unit of loan is given to two 

investment projects whose rates of return, r̂ ^̂  ̂ "̂̂  •'̂ b2' ̂ "̂̂ ® 

the same distribution F and are independent of each other. 

Without GG, the expected profits of the lending bank are 

2P-j^(l+r-L)-2(l+r£), where P-ĵ= j^ dF. Each project pays back 

l+r-1 when the investment is successful, that is, when the 

rate of return exceeds the loan interest, rate. To 

facilitate the proof here, we employ a stronger assumption 

that the critical rate to determine a successful project is 

identical to the loan interest rate. This assumption is 

needed because we use the case where each borrower invests 
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in one unit of investment project. We need to prove the 

expected profits or the loan repayment probability with GG 

are greater than those without GG. We consider three cases. 

Case 1: The borrower government may take the full 

responsibility for the claims and the liabilities of both 

projects. It can use the excess of the loan payment of one 

successful project to pay for the loan payment of the other 

unsuccessful project. Or the government may purchase the 

foreign exchange earnings from successful projects with the 

domestic currency to repay the debt of unsuccessful projects 

on which it guarantees payment. Generally in developing 

countries, the government takes control of foreign exchange 

through the exchange concentration system[5]. 

Now, the expected profits with GG are: 

(5) EW={Pi(l+ri)+2(l-P3^)(l+ri)Jf+2r dF+(l-P-^) (l+r̂ )̂ ĵ ^̂ r ^p_ 

(l+rf)}2 

>{P-L(l+ri) + (l-P-L)(l+ri)j| dF-(l+rf)}2 

=2(l+ri){Pl+(l-P-L)Pl}-(l+rf)2=2(l+ri)P-L-(l+rf)2. 

Note we are assuming that no foreign exchange revenues are 

generated from the unsuccessful project. The terms of the 

right hand side of (5) are the expected profits when both 

projects are successful; when only one project is successful 
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but enough to make payment for the whole projects; and when 

only one project is successful but not enough to make the 

full payments for both projects, respectively. 

Case 2: Suppose that the government pools the two projects 

into one large project. Then, the loan repayment probability 

with GG, PQ, can be written as: 

(6) Pc=Pro{(rj3-L+r]32)/2>r3̂ }>Pro(rj3>r3̂ )=P-L, since iXi^>r;^, 

where \x^ is the mean of rĵ . The intuition behind this is 

that the investment returns in one project which fall short 

of making payment alone are useful to combine with the 

returns of the other project to make the loan payments. 

Case 3: Suppose two states of nature , good and bad, can 

happen to change the payment ability of the government. And 

suppose the borrower government pays all the debts for which 

it guarantees payment in the good state of nature, and in 

the bad state of nature, each project pays what it can pay, 

using its investment returns. This case is relevant when 

the government has considerable revenue sources other than 

the foreign financed projects, and therefore, the 

performance of the borrower country's economy and the 

solvency of the government are not significantly affected by 

the project outcome. Let m be the probability of the 
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occurrence of the good state of nature. Then the expected 

profits with GG are: 

(7) EW=m(l+r3^)2+(l-m)P-L(l+r3^)2-(l+rf)2 

=2(l+ri)(P-L+m(l-P;^)}-(l+rf)2 

>2(l + ri)P;^-(l+rf)2. 

If the borrower government is expected not to pay at all 

in the bad state of nature regardless of the investment 

outcome, the repayment probability simply becomes m. 

However, lenders expect that m is greater than F-^ since they 

regard the state of nature in which the government becomes 

insolvent is less probable than the individual borrower's 

insolvency. If this is the case, then lenders need not be 

concerned about the outcome of loan projects» They will 

determine the lending volume and the risk premium based on m 

rather than P^, which represents the profitability of the 

individual projects. QED 

The strength of the above proposition depends upon the 

correlation between the rates of return on each project. 

However, GG would not improve the payment probability at all 

if the investment outcomes are perfectly correlated with 

each other or perfectly correlated with the general economic 

performance of the borrowing country. If the investment 
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returns are not perfectly correlated, banks can seek gains 

by aggregating local projects into a larger projects, as we 

have seen in case 2 above. However, the incentives for banks 

to aggregate projects will be less than those for the 

borrower government if transaction costs incurred with banks 

in aggregating projects are much larger than those with the 

government. 

Corollary 1: When more borrowing is desirable for the 

borrowing country, the borrowing government tends to 

aggregate many local projects into a few larger projects. 

Corollary 1 results from case 2 in which the aggregation 

of projects raises the probability of loan repayment, given 

the investment opportunities of a borrowing country. This is 

simply based on the fact that the left tail area of the 

distribution of the rate of return of the aggregated 

projects shrinks off as the number of borrowers or projects 

included in the aggregation pool increases. 

This tendency for the borrower government to aggregate 

projects has been encouraged by the attempt of international 

banks to maximize the gains from the economies of scale in 

lending[6]. 

There are some more reasons for lending banks to favor 

government payment guarantees. First, GG acts as a screening 
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device inside the borrowing country when lending banks do 

not have specific information on local borrowers. The fact 

that a local firm obtains a payment guarantee from its 

government implies that he is supported by the government. 

Second, transactions with the borrower's government rather 

than with individual local borrowers are less costly and 

more easily monitored. It would be much easier to watch the 

changes in the government payment status than to monitor 

those of local borrowers. Especially, data on exports and 

imports. Gross National Product, total debt outstanding, 

debt service ratio. Balance of Payments, foreign exchange 

reserves, and etc., are readily available to international 

banks. However, the increased dependency on GG might have 

cut down the incentives for lending banks to collect 

information on local borrowers who ultimately determine the 

foreign exchange earning ability of the borrowing country. 

This is more relevant when case 3 of the previous 

proposition applies. 

Borrower's Behavior 

This section looks into the behavioral characteristics 

of borrowers from developing countries, using the optimal 

saving model under uncertainty. We are interested in the 

borrowing demand change under various circumstances where 
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borrowers face uncertain investment returns and certain loan 

payment obligations. 

We assume that borrowers in developing countries obtain 

loans from international banks to finance consumption and 

investment. Even though lending banks hope that a larger 

portion of loan proceeds would be used for investment, there 

is no way to restrict the loan use to only new investment 

since new loans immediately increase the borrowers' 

purchasing power. In reality, lending banks tend to confine 

the loan use to financing the imports of capital goods from 

the lender country, but some of the loan proceeds are used 

for domestic payments in the borrowing country, which will 

be consumed anyway. 

One difference from the earlier models of capital theory 

is that our model explicitly specifies the borrowing and 

investment opportunities at the same time with two different 

rates of interest applied; the loan interest rate r̂^ which 

is certain, and the rate of return on investment rĵ  which is 

uncertain. In the earlier models it is assumed that an 

agent is subjected to the common rate of interest regardless 

of whether he is a borrower or a lender (Hirshleifer 

(1965)), or he is not given any investment opportunity if he 

is in a borrowing position (Levhari and Srinivasan (1968) 
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and Sandmo (1970)). They are more concerned about the 

optimal saving or investment behavior under uncertainty when 

an agent with surplus funds faces two alternative investment 

opportunities; risky and safe. Since the capital 

productivity in developing countries in general is higher 

than that in capital exporting countries, developing country 

borrowers are always in a net borrowing position and engage 

in risky investment opportunities. Therefore, they can be 

treated analogously with domestic enterpreneurs or firms 

which take short positions in riskless assets and long 

positions in risky assets[7]. However, they differ from 

domestic firms in that they are spending units at the same 

time. 

We can write the representative borrower's problem in 

the two period version as follows. 

Borrower's problem 

(8) Max EU(C]^,C2), subject to C-̂ +S < L+Y-̂  

and C2 + L(l+rj^) < S( l+rj3g)+Y2, 

where S ; units of investment, 

L ; units of loans introduced at the beginning of 

period 1, 

^bs ' ̂ "̂t® °^ return on investment of a size S. 

C^ ; units of consumption in period i. 
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Y^ ; units of income in period i, 

E ; expectation operator taken over the range of rĵ . 

Assumptions 

1) The borrower possesses an investment project whose 

return prospect is 'good' enough to incur a positive amount 

of borrowing and investment in the first period. The 

probability distribution of the rate of return on his 

investment shifts to the left continuously with all the 

moments unchanged except the mean as the size of the 

investment project gets larger. This is to avoid 

unnecessary complications when variance changes with the 

investment size. 

2) All the information is publicly observable. 

3) No costs are incurred in transforming investment 

goods into consumption goods. One can interpret this as 

meaning that all the activities are measured in foreign 

exchange. 

4) U'>0, U"<0. Also lim^_^QU'(c)=oo, and lim^_^ooU'(c)=0. 

5) Penalties against default are sufficiently large that 

the borrower will never be better off with default on his 

debt. 

Assumptions 4) and 5) make the borrower pay all the 

loans due regardless of the state of nature in the second 
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period. The optimum level of borrowing and investment should 

satisfy the following condition. 

max {L(l+r-]̂ )} < S( l+minlrj^} )+Y2 . 

If the magnitude of default penalty that can be imposed 

on a certain borrower is significantly limited, his optimal 

borrowing level will be affected by the size of the default 

penalty. Jaffee and Russell (1976) discuss this. We simply 

assume this type of borrower is not given any size of loans 

by private lending banks. International commercial banks 

have provided loans to local borrowers in developing 

countries who were maintaining an extensive trade 

relationship with the exporters who, in turn, were the 

banks' customers[8]. Thus, the borrower in our model will 

not be better off with default. 

The efficiency conditions are derived as: 

(9) Ui=(l+rj^+Lri)EU2=E{(l+rj3+Sr^)U2}, 

(10) E{U2(rj3-ri+Sr[,-Lri)}=0, 

where l!-^=dU/dC-^, \J2=3U/dC2 and r|L=ar3̂ /oL, rj3=orj3/as. Note r;L-0 

and rĵ <0. Also from the discussion in the previous section, 

r'-[=52ri/aL2>0 and r^=8^r-^/dS^>0. Also note that, to simplify 

the notation, rĵ  is used instead of r-^^, which represents 

the rate of return on investment of a size S. 
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If the borrower expects the loan interest rate to be 

independent of the borrowing volume and does not perceive 

the marginal productivity decline, the above conditions 

become: 

(9') EUi=(l+ri)EU2=E{(l+rj3)U2}, 

(10') E{U2(rj3-ri)}=0, 

which are the same with the Sandmo's (1969) result. 

(9) shows the Fisherian intertemporal condition, which 

indicates that the marginal utility of one dollar of 

consumption today is equal either to the expected marginal 

disutility of (l+r-]_+Lr-]_) dollar of loan payments tomorrow if 

the consumption is financed by borrowing, or to the expected 

marginal utility of (l+rĵ +Srĵ ) dollar of consumption 

tomorrow if the consumption is financed by the reduction in 

current saving. (10) is the portfolio equilibrium condition. 

It implies that borrowing and investment decisions are made 

so that the expected marginal utility of one dollar 

investment is equal to the expected marginal disutility (or 

cost) of one dollar borrowing. These interpretations follow 

Sandmo (1969) except that a borrowing opportunity is 

considered explicitly. 
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By assuming a time separable utility function, (8) can 

be written as: 

(8') Max U(Ci)+pEU{(l+rj3)(Y-L-C;L)+L(rj3-ri)}, or 

U(Ci)+|3EU{S(rj3-ri) + (Yi-C-L)(l+ri)}. 

Note we omit the second period income to simplify the 

discussion. 

The first order conditions for the optimal choice of S 

and B will be: 

(9") U-L=(3(l+ri+Lri)EU2, 

(10") U-L=pE(l+rj3+Sr^)U2. 

Also, the second order conditions are: 

(11) |H|= U-L-L+pEU22(l+rj3+Srj3)2+3EU2(2r^+Sr^), 

-U-L-L-p(l+ri+Lr{)EU22(l+rj3+Sr^) >0, 

-U3̂ -L-p(l+ri+Lr];)EU22(l+rj3+Sr'j3), 

U-L3̂ +P(l+rĵ +Lr{)2EU22-PEU2(2r'3̂ +Lr'{) 

Uii+PEU22(l+rj3+Srj3)2+pEU2(2r]3+Srj;)<0, 

U]^-l.+p(l+rjL+LrJ^)2EU22-PEU2(2r{+Lr'{)<0, 

where p i s the r a t e of time p re fe rence and U^^' ^22 are the 

second d e r i v a t i v e s . 
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Now, we move to a look into the borrower's behavior 

under various circumstances. First, the response of 

borrowing to the current income change is derived as 

follows: 

cL p 
(12 ) = U;L1 ̂ ^^22 (l+rĵ +Srj;,) (rĵ -r̂ +Sr-ĵ -Lr̂ L) 

5Y-L |H| 

+EU2(2r^+Srj;')}. 

Note (l+rj3+Srj!j)>0 and (2r^+Sr^)=a( l+rj^+Srj3)/oS<0. The 

former condition is to restrict the choice of investment 

projects to those with the capability to produce a positive 

income in the second period, and the latter is a necessary 

condition for the optimum investment. 

The sign of (12) is indeterminate. It will depend upon 

the sign of the first term, which is affected by the change 

in risk aversion with respect to the second period 

consumption. If the marginal utility of future consumption 

declines faster, that is, if the borrower becomes less risk 

averse at a rapid rate as future consumption increases, it 

is more probable that the above expression becomes positive. 

It is because the negative values of (rĵ j+Srĵ -r-L-Lr-L) are 

multiplied by the larger absolute values of U22 than the 

positive values. If the marginal utility declines at a 
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constant rate, that is, U22 is constant, the sign of (12) 

becomes negative, meaning that the borrower is less willing 

to increase borrowing when the current income has increased. 

The second term of (12) represents the effect of the 

deteriorating investment environment as more investments are 

made. 

In general, increased current income provides a good 

opportunity to pursue financial independence by cutting down 

the borrowing level. However, in a situation where a 

borrower borrows money to invest in projects whose returns 

constitute a major part of his future income, the increased 

current income may provide a good chance for a less risk 

averse borrower to accumulate more wealth by raising his 

borrowing level to invest more. This agrees with the past 

experience in international loan markets that borrowings by 

developing countries have been more active when their 

economy was performing better[9]. 

Secondly, we study the effect of a change in the 

distribution of the rate of return to investments around the 

optimal investment S on the loan demand. The change in the 

rate of return distribution can be described in two ways; 

mean rate of return changes with other moments constant and 

variance or riskiness changes with the mean rate constant. 
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Following Sandmo's (1970) method, let the rate of return 

function be R( rĵ ) =hrj3+s. Then, the mean rate changes are 

equivalent to changes in the distribution shift parameter, 

s, holding h constant at one, and the riskiness changes can 

be described as changes in the shape of the distribution, h, 

setting os/oh=-nj^, h=l, and s=0. 

First, the effect of the mean rate changes on the loan 

demand can be described as: 

oL p 
( 1 3 ) _ = U;̂ -L {EU22 ( r j ^ + S r ^ - r ^ - L r l ) S } 

OS | H | 

P 
EU2 { U ; L I + P E U 2 2 ( l+rj^+Srj^) ( l + r ; L - ' L ^ i ) ^ 

P 
+ S(l+r3^+Lr{)[EU22(l+rj3+Sr^)2EU22 

-{EU22(l+rj3+Srj;)}2+EU2(2r^+Sr;;)EU22]-

The first term is positive with decreasing risk 

aversion[10]. The second term is positive if investment 

activities and borrowing activities are in a complementary 

relation each other. That is, o2u/asaL=-{U-]̂ -|̂ +pEU22 (l+î ti''"̂ b̂) 

(l + rn+Lr j ) } >0. The last term is also positive if EU22 (l + îb 

+ Srj3)2EU22-{EU22(l+î b'*'̂ b̂) ̂ •̂*'̂ 2̂(2Ĵ b+Srj|j)EU22, which is a 

sufficient condition for the marginal propensity to consume 

to be positive is satisfied. To see this, we derive the 
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expression for the marginal propensity to consume as 

follows: 

2 

oYi |H| 

oC-L p 
(14) - — = (l+rj_+Lr{)2[EU22(l+ri3+Sr^)2EU22 

-{EU22(l+rtj+Sr]3)}^+EU2(2r;3+Sr^)EU22] 

p2 
[EU22(l+rj3+Sr53)2EU2(2r;{+Lr[)+EU2(2r^+Sr^) 

EU2(2rJ_+Lr'[)] . 

Therefore, the condition for the first term of (14) to 

be positive is a sufficient condition for the marginal 

propensity to consume to be positive since the second term 

of (14) is positive. 

In summary, the borrower raises his loan demand as the 

expected return on investment shifts upward if certain 

conditions are satisfied. 

Next, we are going to look at the loan demand changes 

when investment projects become riskier. Before we do this, 

we prove the following lemma. 

Lemma 1: E( rj3-̂ j3)U22 (rj3+Srj2'-rĵ -Lrp<0. with decreasing risk 

aversion. 

Proof: E(rj3-nj3)U22(rb+Srj;-ri-Lr'i)=E(rj3+Sr^-ri-Lri) 
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(^b^Sri,-ri-Lr^+ri-Sr^+Lr{-tii,)U22=E(rj,+ Sri,-ri-Lr'i)2u22 

-(Hj3-ri+Sri;,-Lri)E(rj3+Sr^-ri-Lr!L)U22^0, if nj^-ri+Sr^-Lr{>0, 

which should be met in order to maintain borrowing and 

investment incentives for a risk averse agent in a world of 

public information. If njj-r-ĵ +Srĵ -LrjL<0, that is, if changes 

in the expected return nĵ +Srĵ  are greater than changes in 

the expected cost r-ĵ +Lrĵ , the optimal borrowing and 

investment volume continues to decline until the inequality 

turns positive. Note there is no uncertainty involved in rĵ  

since it measures the magnitude of the instantaneous shift 

•k 

of the rate of return distribution F around S as the 

investment size changes. QED 

Now the effect of changes in the riskiness of investment 

return on the loan demand is described as: 

cL p 
(15) - = Uii{EU22(rb-Hb)(rb+Sr;-ri-Lri)S} 

oh |H| 
P 
EU2 ( r^-V^^) {U11+PEU22 (l+rĵ +Srĵ ) (l+r^+Lr^) } 

IHJ 

P 
+ (l+r,+Lr; ) S {EU22 (l+î b"*'Ŝ b) ̂ ^22 (r̂ -̂ ib) 
|H| 

-EU22(l+rj3+Sri;)EU22(rb-tib)(l + ̂ b^Sr^) 

+EU2(2r^+Sr^')EU22(rb-Hb)5' 
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where the derivative is evaluated at ds/dh=-\x^, h=l and s=0. 

The first term is negative due to lemma 1. The second term 

is also negative, because EU2{rY^-\i-^)<0 and the term inside 

the brackets is negative due to the complementarity of 

investment and borrowing. The sign of the last term is 

indeterminate because we can not determine the sign of the 

second term inside the brackets. However, 

if EU22(r]3-H]3) (1+rĵ +Srĵ ) <0, that is, if the degree of risk 

aversion does not decline severely to make the second term 

inside the brackets of the last term dominate all the other 

terms in (15), the total effect of the increase in the 

riskiness of investment return on the borrowing demand is 

negative. 

Up to now, we have discussed the behavior of borrowers 

from developing countries with two assumptions that default 

penalties are sufficiently large and that all the 

information is publicly known. One rationale for these 

presumptions is that borrowers from developing countries 

have maintained a 'long run' relationship with lending 

banks, and thus, the short run consideration is superseded 

by the long run consideration. 

Our discussion on the borrower's behavior has been 

dependent upon the assumptions of decreasing risk aversion 
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and the time separable utility function. However, they are 

sufficient to serve the purpose of showing the inherent 

tendency of developing country borrowers. Besides, the 

results are quite intuitively interpretable. The correct 

answer is, of course, only available through empirical work. 

One problem with empirical work is that loans to developing 

countries are rationed and thus the actual figures for the 

optimal borrowing level are not observable. 

Market Equilibrium and the Effect of 
the Payment Guarantee 

Now, our interest is to look at the interaction between 

lending banks and borrowers in the credit market. We first 

examine the market equilibrium in the absence of the 

borrower government and then proceed to the market 

equilibrium in the presence of the government payment 

guarantee to show how the equilibrium is affected by the 

payment guarantee. 

Before we discuss the market equilibrium, we need a 

closer look at the loan demand of the representative 

borrower. The demand curve of the borrower before the 

government payment guarantee is introduced can be derived in 

the following way. First, using the expected utility 

measure, we can rank each combination of interest rate and 
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loan size and draw the iso-utility curves of the borrower in 

the (r-L,L) space. Figure 2 shows this. 

0 

X 

y 

Note: U. U' and U"; iso-utility curves of the borrower, 
b ; loan demand curve. 

Figure 2: Derivation of the loan demand curve. 

Along each iso-utility curve, points which satisfy the 

optimal conditions for the maximization problem (8') in the 

previous section can be traced out with the assumption r-]=0. 

By linking these points continuously, we can find a curve 



42 

which can be named the loan demand curve of the borrower 

since it shows the amount of loans demanded at each given 

interest rate. Thus, the demand curve is derived without 

the consideration of the positively sloping loan supply 

curve. Note that, ex ante, the borrower does not know which 

point on the demand curve will be the market equilibrium. 

It can be shown that the slope of the demand curve is 

negative if certain conditions are met. For the proof, see 

the note[ll]. The slope of the iso-utility curves is zero 

when they cross the demand curve because the expected 

utility is maximized along the demand curve. Also it can be 

shown that the iso-utility curves are locally concave if the 

instantaneous change in investment is ignored. (Proof is in 

the note)[12]. On the other points, the slope of the 

iso-utility curves is positive to the left of the demand 

curve, since the welfare loss from a higher loan rate can be 

compensated by the increased loan quantity when the borrower 

cannot obtain the desired quantity. After the iso-utility 

curves cross the demand curve, that is, when more loans are 

available than what the borrower wants to have, loan 

interest rates should go down in order to induce more 

borrowings. For the proof, see the note[13]. 



43 

Market equilibrium without the 
payment guarantee 

Since we assume that borrowers have the identical 

preference and production structure and that lending banks 

are subject to the competitive lending condition, we can 

analyze the characteristics of the loan market by looking at 

the interaction between lending banks and a representative 

local borrower when no payment guarantees or interventions 

are provided by the borrower government. 

Figure 3 shows a loan market equilibrium without the 

payment guarantee. The loan supply curve faced by the 

representative borrower is positively sloping, reflecting 

lenders' perception of the increasing default probability. 

Lenders perceive that the quality of lending claims 

deteriorates as the borrower's investment volume increases. 

The borrower is presumed to continuously move to a higher 

risk group as he introduces an additional unit of loans[14]. 

Therefore, the slope of the loan supply curve is not zero 

even for a single borrower. 

In Figure 3, point B represents a possible market 

equlibrium in which the amount of loans demanded equals the 

amount of loans supplied at the interest rate r**. However, 

this can not be a permanent equilibrium because the borrower 

can attain higher welfare level by moving down along the 
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0 
h* 

Note: h^; loan supply curve with the zero expected profit, 
b ; loan demand curve, 
U; borrower's iso-utility curve. 

Figure 3: A loan market equilibrium without GG. 

supply curve, maintaining the same profits for lending 

banks. Finally, the market will be settled at point A. This 

is a Pareto optimum, which satisfies the zero profit 

condition of lenders and is preferred to other points by the 
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borrower. No other contract can improve one party's welfare 

without worsening the other. The borrower chooses the loan 

size oh* at the interest rate r*. The market interest rate 

fails to solve the borrower's maximization problem at the 

interest rate r* since the desired amount of loans at r*, 

ob*, is not realized. h*b* represents the amount of loans 

not realized for this borrower at the interest rate r*. 

One important observation here is that the market 

equilibrium always occurs off the demand curve and is 

characterized as a constrained equilibrium. Actually, the 

demand curve does not have much meaning except that it gives 

an idea of the blocked amount of loans by the perception of 

the increasing risk. Along the points on the demand curve 

such as point B, the borrower's willingness to pay an extra 

risk premium above the current loan rate to obtain one more 

unit of loans is nil, while lenders need to charge higher 

rates to compensate the risk increase accompanying the 

additional lending[15]. Thus, the borrower will be better 

off by moving to the contracts where the trade-off ratio 

between the loan rate and the loan quantity is lower than 

the one that lenders impose at point B. At point A, lenders 

charge the same interest rate that the borrower is willing 

to pay. Point A is voluntarily chosen by the borrower even 
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though he does not obtain the desired amount of loans which 

maximizes his welfare at the interest rate r*. 

If the borrower knows the exact location of the loan 

supply curve applied for him before he comes to the market, 

he will directly choose the contract A. In this case, the 

demand curve does not play any role in determining the 

marrket equilibrium. 

In summary, borrowers who engage in risky investments 

can not obtain the amount of loans they desire at the 

current market rate of interest even with publicly observed 

information. There always exists an excess demand for loans 

at the going interest rate. Borrowers will seek the 

alternatives to shift the lenders' expectation to the right, 

given investment opportunities. That is, they try to upgrade 

their credit ratings as long as more borrowing is desirable. 

Providing false information or cheating will be effective 

only in the short run. 

Since we are not sure whether the iso-utility curves are 

globally concave, we may have multiple equilibria as in 

Figure 4. This is because the borrower can be indifferent 

between two different investment plans which accompany 

different loan contracts, A and A' in Figure 4. However, 

the conclusion that borrowers can not obtain the amount of 
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loans they desire at the going market rate of interest are 

not affected. In the subsequent analysis, we assume the 

iso-utility curves are globally concave to abstract possible 

complications arising from multiple equilibria. 

0 

Figure 4: Multiple equilibria in the credit market. 

The result is similar with the Kletzer's (1984) in which 

the total debt of the borrower is observed. He adds, 

however, that, without the observability of the total debt. 
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the market interest rate alone can be used to determine the 

equilibrium loan quantity since, only along the demand 

curve, lenders can calculate the probability of loan 

repayment which is determined by the current total debt 

outstanding. Overborrowing can be made optimally by the 

borrower because individual lenders can not internalize the 

consequence of their lending decisions on the repayment 

probability. Accordingly, he argues that the loan market 

equilibrium is not efficient when lenders can not observe 

the borrower's total debt outstanding. According to him, 

market distortions occur due to the lack of information that 

lenders have. 

However, we argue that, if lenders are rationally 

prepared against the above informational disadvantage, they 

will take into account the borrowers' cheating possibility 

when they formulate the expectation of the default 

probability. The loan supply curve shifts leftward further 

and becomes steeper. A lower amount of loans will be 

available at a given risk premium. Sometimes borrowers may 

be denied loans even at a very high interest rate due to the 

lenders' steep risk perception. Even with a higher rate of 

interest paid on loans, the expected rate of return 

perceived by lenders may decline, and the market interest 
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rate fails to clear the loan market[16]. Therefore, it is 

in the borrowers' interests to voluntarily reveal the 

information on his total debt outstanding. Sometimes the 

borrower has to bear the costs of proving his honesty, 

especially when the loss from the severe credit rationing 

due to the lenders' suspicion is very high. Under this 

circumstance, the market interest rate alone can not be used 

to allocate loans. Also, in a repeated lending and borrowing 

game, gains from the exploitation of the other party's 

informational disadvantage should be minimal unless one 

party has an intention to terminate the relation in a very 

short run (Telser (1981)). 

In reality, the inefficiency of the loan market 

equilibrium comes, as many economists from the banking 

community point out, from the inability or low incentive for 

lending banks to control the borrower's total debt rather 

than from the lack of information on the total debt[17]. As 

new borrowing improves the payment ability of a borrowing 

country currently, the old lenders whose loans are 

contracted at a variable rate can enjoy higher profits in 

the short run since the interest rate applied for the 

borrowing country concerned is rising, reflecting the 

increasing risk. Even the lenders who have given loans at a 
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fixed rate can gain if new borrowing extends the time to 

bankruptcy, which raises the probability of collecting their 

money before the borrower goes bankrupt. Thus, 

international banks are less motivated to restrict the total 

debt of a borrower. Emphasizing information asymmetry as a 

cause of structural weakness in international lending to 

developing countries would hamper the right way in capturing 

the macro-feature of the current problem[18]. 

Market equilibrium with the payment 
guarantee 

Finally, we investigate how the loan market equilibrium 

changes with the introduction of the borrower government's 

payment guarantee. Before doing this, we need to look at 

the credit market equilibrium for the borrowing country as a 

whole. Figure 5 features the national market of foreign 

loans for the borrowing country before the government 

payment guarantee is introduced. 

L^ and B^ describe the national loan supply and the 

national loan demand, respectively. These curves can be 

derived by adding up the loan supply and the loan demand 

curves for individual borrowers horizontally since borrowers 

have the identical preference and production opportunity. 

The positively sloping loan supply curve reflects the 
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Bd 

Note: B ; National loan demand curve, 
L^; Loan supply curve faced by a borrowing 

country. 

Figure 5: The national credit market without the payment 
guarantee. 

decline in the loan repayment probability of individual 

borrowers as the amount of investment increases. A*E* 

represents the sum of loans which are not realized for local 

borrowers in this country at the loan interest rate r*. 

We now investigate how the loan market equilibrium is 

affected by the introduction of the government payment 

guarantee. Figure 6 shows the change in the market 
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equilibrium both at the local and at the national level. L^ 

and B are derived by the same method used in Figure 5. They 

are constructed based on the production structure and 

preference of local borrowers. Here we look at the case 

where the government does not tax successful borrowers to 

pay for unsuccessful borrowers. 

a) Local equilibrium. b) National equilibrium. 

Note: L^; national loan supply curve with GG. 
U*̂ ; iso-utility curve with GG. 
h ; loan supply curve faced by local 

borrowers with GG. 

Figure 6: The loan market equilibrium with the payment 
guarantee. 
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Point A* in Figure 6 represents the national loan market 

equilibrium before the payment guarantee is introduced. With 

the payment guarantee introduced point A* is no longer an 

equilibrium since the expected profits at A* become positive 

with GG. From the discussion in Proposition 1, either the 

probability of loan repayment or the expected profits 

increase with GG because of the gains from project 

aggregation and/or extra revenues that the government has 

other than revenues from local production projects. 

Therefore, the zero profit loan supply curve should expand 

rightward. If there is only one borrower and the government 

does not have any extra revenues, the loan supply curve L^ 

stays unchanged. 

Let L be the new national loan supply curve with GG, 

along which the expected profits return to zero. Then, J* 

represents the new equilibrium. The borrowing country as a 

whole receives more units of loans. But the market interest 

rate with GG for this country may be higher or lower than 

before, depending upon the magnitude of the loan supply 

curve shift. Part b) of Figure 6 shows this. Here the 

difference between the probability of local borrowers' being 

insolvent and the probability of the government being 

insolvent must be substantial, that is, the national loan 
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supply curve needs to shift to the right with GG large 

enough to make local borrowers better off with GG. If not, 

borrowers would not ask the government to guarantee on their 

debt. The market equilibrium would not be affected by the 

government. 

Part a) of Figure 6 describes the adjustment of 

equilibrium to the introduction of the payment guarantee for 

a representative local borrower. Since the borrower's 

investment volume is assumed to be very small compared to 

the national investment level, the loan supply curve faced 

by the borrower, h*̂ , will be horizontal at the interest rate 

r . The equilibrium moves from A to J, and the borrower 

obtains more loans than before. At equilibrium J local 

borrowers realize the desired amount of borrowing at the 

going market rate of interest r . Note that local borrowers 

are investing to worse projects by moving from A to J. The 

marginal product of investment at J will be lower than that 

at A. The rate of return distribution will be shifting to 

the left as the investment size gets larger with GG. 

Finally, it would be of interest to consider the case 

where the government taxes successful borrowers to pay for 

the debt of unsuccessful borrowers. In this case both the 

individual loan demand curve and the national loan demand 
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curve will be located to the left of those curves without 

tax since the income of successful borrowers is lower with 

GG. Actually, the borrowing country as a whole may 

introduce less amount of loans with GG than it would without 

GG, even though it pays lower interest rates. In reality, 

developing country governments are reluctant to impose tax 

on foreign financed projects in fear of destroying borrowing 

incentives because these governments suffer from chronic 

foreign exchange shortages[19]. Thus, we assume there is no 

government tax imposed on loan projects which may change our 

result. 

An additional observation to be noted is that the slope 

of the loan supply curve faced by local borrowers is 

positive if the payment ability of the government is 

significantly affected by local borrowers' investment 

volume. This case is relevant when there are only a few 

borrowers in a borrowing country and thus the government 

payment ability is affected by the payment ability of these 

local borrowers in a significant manner. 

To conclude, lending banks are forced to offer more 

loans with GG and probably at a lowered interest rate if the 

shift of the national loan supply curve with GG is 

substantial, that is, if the national loan supply curve with 
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GG shifts to the right farther than L*̂ *. With a lowered 

loan rate and an increased loan supply, some low quality 

projects which were previously discouraged may enter the 

market, thus undermining the overall payment ability of the 

borrowing country. In fact, the payment guarantees may 

magnify the magnitude of default risks even though they 

lower the frequency of default. Usually lending banks 

capital or other safety margin holdings can absorb risks 

from lending to local borrowers, but they may not be 

sufficient to bear the risks from the aggregated loans of a 

borrowing country as a whole. 

Conclusions 

Transforming private debts into the public debt of the 

borrowing country through government payment guarantees must 

have affected market developments in a significant way since 

it has been a dominant pattern of the lending by the private 

financial institutions to developing countries. We analyzed 

its effect on the credit market equilibrium. In the absence 

of payment guarantees individual borrowers can not obtain 

the desired amount of loans at the going market interest 

rate. With payment guarantees, however, they realize their 

loan demand along the demand schedule. Payment guarantees 
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may cause more lending at a lower risk margin. In addition, 

we developed an analysis to look at the inherent nature of 

borrowers from developing countries without assuming 

information asymmetry or dishonesty of borrowers. 

There are still many issues which are not addressed in 

this chapter. Especially needed is a study of how lenders 

and borrowers deal with debt accumulation over time. Also 

open is the issue of strategic debt repudiation. The actual 

default probability is probably more affected by new loan 

flows which again rest on the lenders' expectations on the 

borrowing country's external payment positon. Also, we may 

need a game theoretic approach to understand the current 

market interaction between international banks and major 

borrowing countries. Eaton (1985) argues that private 

lending by exporters tends to be superseded by bank lending 

because of cheaper enforcement costs and higher incentives 

to enforce the contract terms on the borrower. However, the 

banks' heavier reliance upon government payment guarantees 

to secure loan repayments has brought a monopsony situation 

in the market. This is because exercising an enforcement 

power over the sovereignty often incurs international 

political problems which can not be easily handled just by 

lending banks. In fact, international loan contracts tend to 
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be a risk sharing contract between lending banks and 

borrowing countries. 

These issues will be the subject of discussion in the 

next two chapters. 
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Notes 

[1] OECD (1984), p. 19. 

[2] This framework is popularly used in the analysis of 

credit markets. For example, see Myers (1977) and 

Stiglitz and Weiss (1980). 

[3] Cline (1984), pp. 90-92. 

[4] We assume no partial payments are allowed ex ante. If 

they are allowed ex ante, loan contracts become an 

international direct investment contract, which is not 

our interest here. 

[5] Gillis et al. (1983), p. 121. 

[6] The economy of scale in lending involved in LDC loans 

was an insuperable impetus for large commercial banks 

which enjoyed a substantial amount of loan fees, 

regardless of loan quality, as well as reduced 

information and management costs per unit loans (Dale 

and Mattione (1983) and Darity (1986)). 

[7] A higher rate of time preference can also be attributed 

as a reason for developing country borrowers to be in a 

net borrowing position. 

[8] Gisselquist (1981), pp. 160-166 and Dale and Mattione 

(1983), p. 15. 

[9] Makin (1984), pp. 134-135. 

[10] We need to show d(-U22Af2 )/'̂ C2-° "»eans E(rj3+Sr̂ 3-r3̂ -Lr3̂ ) 
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^22-°- Following the proof of Sandmo (1969), let C2= 

(Yi-Ci)(l+r3^) + S(rj3+Sr;3-r3̂ -Lr|) and C2=(Y-L-CI) (l+r^ ) . 

Then, 

{-U22/U2}<{-U22/U2}° for S>0, (rĵ +SrĴ -ri-Lr'i) >0. , 

where the right hand side is the risk aversion function 

evaluated at C^. Multiply -U2 (rĵ +Sr̂ -̂rĵ -Lr̂ )̂ on both 

sides, we have: 

U22(^b-'Sr^-r3_-Lri)>{U22/U2}°U2(rj3+Sr]3-r3_-Lri). 

Note that the same condition holds true if (rĵ +Sr̂ -r-, 

-Lr-[)<0. Now, taking expectations on both sides and 

using the first order condition, we have: 

EU22(î b"'"̂ b̂~̂ l"-'-'̂ 'l)-° ^ ° ^ ^^^ ^b ^"^ positive S. 

The intuition behind this result is 

straightforward; the marginal utility of future 

consumption declines less rapidly with a higher net 

investment return if the degree of risk aversion 

decreases with more income. 

[11] By setting r-ĵ =r2_=0 in the efficiency conditions (9 ) 

and (10") and in the subsequent second order 

conditions, we can derive the expression for the 

response of the loan demand to the change in the 

interest rate as follows: 

aL/ari=(p/|H|){Uil+pEU22(l+rj3+Sr^)2+pEU2(2r^+Sr^)} 

EU2+(P/|H|)U;^-L[EU22(rb+Sr^-ri)B} 
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+ ( p 2 / | H | )L(l+rj_)[ {EU22(l+rj3+Sr;3)}2 

-EU22(l+rb+Sr;)2EU22-EU2(2r; ,+ Sr^ )EU22] . 

The sign of the first term is negative, using the 

second order condition (11). The second term is 

negative with decreasing risk aversion. The last term 

is also negative if the sufficient condition for the 

positive marginal propensity to consume is met with 

r|=r-ĵ =0. Therefore, the slope of the loan demand curve 

is negative if the above conditions are satisfied. 

[12] From the maximization problem (8'), 

U(L+Y]^-S)+pEU{S(l+rj^)-L(l+r]_) | = I (constant) . 

Totally differentiate and set dY2^=0, we obtain: 

dr3_/dL 1 ̂ U=0= 5U1-PEU2 (1+r^)-dS/dL(U;L-pEU2 

(l+rb+Sri;))}/PEU2L=0, 

using the first order condition (9") and (10") with 

r{=0. Also the curve is locally concave in the 

neighborhood of the demand curve if the instantaneous 

changes in the investment opportunity can be ignored, 

i.e., dS=0, since, 

d2rj_/dL2=[Uii+P(l+ri)2u22l/PEU2B<0. 

[13] To prove this, assume G<dS/dL<l, which means that the 

borrower does not allocate all the loan proceeds to 

investment. From the equation for the slope of the 

iso-utility curve in the previous note, add and 
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subtract PEU2 (l+r.L)dS/dL in the numerator to have: 

dr3^/dL|^u=g=(l/PEU2L)[ {U;L-PEU2( l+r̂ )̂ | (1-dS/dL) 

-P{EU2(l+r;L)-EU2(l+rj3+Sr'j3)}dS/dL], 

where L* is an optimum borrowing level which solves the 

maximization problem. The above expression is positive 

to the left of the demand curve because U-, >pEU2 (l+r-, ) 

and EU2(l+r3^)<EU2(l+rj2+Sr^) with a given r̂^ to the left 

of the demand curve. The opposite result is readily 

obtained for the negatively sloping part of the 

iso-utility curve. 

[14] Here we implicitly assume that the transaction costs of 

borrowing are independent of the borrowing volume. 

[15] Some studies which rest upon the assumption of 

incomplete information contend that borrowers are 

unwilling to accept higher loan interest rates to 

introduce more loans because accepting higher loan 

rates is interpreted as signalling the worsening 

payment position (Stiglitz and Weiss (1980)). 

[16] This type of credit rationing is discussed in Stiglitz 

and Weiss (1983). 

[17] Dale and Mattione (1983, pp. 22-23) and Darity (1986). 

[18] Makin (1984, p. 173) is very critical of the common 

belief that too little information was available for 

the lending banks: 
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but the banks must have known all along 
the exact extent of their own exposures. 
The boards of directors at Manufacturers 
Hanover, Chase Manhattan, and Citicorp 
could all look at the balance sheet and 
see that by 1982 their Latin American 
exposure alone had passed twice their net 
worth. 

[19] See Ch. 14 of Gillis et al. (1983) for the tax and 

subsidy policy of developing country governments. 



CHAPTER III 

FINANCIAL VULNERABILITY OF PRIVATE 
LENDING TO DEVELOPING COUNTRIES 

Introduction 

Private bank lending to developing countries has been 

criticized for its vulnerability or destabilizing effects 

(Guttentag and Herring (1985) and Gisselquist (1981))[1]. 

Many theoretical studies in this area attribute the 

criticism to the lack of regulatory institutions in 

international financial markets and incomplete information 

or asymmetric information distribution between lenders and 

borrowers (Eaton and Gersovitz (1981), Kletzer (1984) and 

Eaton (1985)). By assuming that developing country 

borrowers are dishonest in that they declare default if it 

is in their interests, these studies show that, without 

explicit punishments which can be economically implemented 

against the defaulting countries, borrowing countries may 

choose default optimally, making lending banks' position 

vulnerable. Their models show that the probability of 

default rises as total debt outstanding increases. 

However, this approach has some difficulties, especially 

in justifying the most notable evidence in international 

64 
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financial markets, even though it provides good explanations 

for some observed market phenomena such as credit rationing 

and the shortening of loan maturities. The evidence is that 

private bank lending to developing countries increased at a 

rapid and consistent pace in the 60's and 70's. This 

approach can give only a limited insight in understanding 

the evolution of the current problem since its model 

developments depend heavily upon the gains from information 

imperfection. It is well known in the applied 

micro-economics literature that rewards for the efforts to 

exploit information asymmetry are not significant in 

repeated transactions. 

As an alternative, we suspect that financial 

vulnerability may come from factors inherent in the current 

lending and borrowing system, causing overlending or 

overborrowing to result. Therefore, our interest is to 

investigate those factors and develop models of 

international credit markets. 

There are a number of studies supporting this approach. 

Minsky (1977) argues: 

The development of a fragile financial structure 
results from the normal functioning of our economy 
since the combination of the successful operation 
of the economy over a long stretch and the absence 
of serious financial difficulties over a 
substantial period led to the development of a 
'euphoric' economy in which short term financing 



66 

of long positions became a way of life to many 
organizations. 

Following this line of arguments, Guttentag and Herring 

(1984), assuming that the subjective probability of a major 

shock is a negative function of the length of time that has 

elapsed since the last such shock, contend that an abrupt 

increase in the extent of credit rationing due to a sharp 

upward revision in lenders' expectations of a major crisis 

is the central feature of a financial crisis. Thus, the 

purpose of this study is to apply this approach to 

international lending to developing countries to isolate 

those factors which caused a financial vulnerability over 

time even in a world of public information. We focus on two 

factors: One is a myopic lending policy, and the other is 

the role of borrowers' government in making lending and 

borrowing decisions[2]. 

This chapter is organized as follows. The second 

section intoduces a basic borrowing model with period by 

period credit limits. The third section studies problems 

arising from different credit limit rules. The fourth and 

the fifth sections discuss the effect of a government 

payment guarantee and a myopic lending policy, respectively. 

In the sixth section, we examine the strategic default 

hypothesis (SDH) in detail. The last section provides 

conclusions. 
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Basic Borrowing Model with Period by 
Period Credit Limits 

A representative enterpreneur in a developing country is 

assumed to solve the following optimization problem[3]. 

(1) Maximize EI^T.^p^"lu(C-) , 
^t'^t'^t 

subject to 

(2) Ci+Bi_i(l + ri)+Ki<hif(Ki_-L)+Bi, 

(3) Bi<Bi, 

(4) K^>K, i=t,—-,T, 

(5) U'>0, U"<0, lim^^^U'(C)=0, lim^^^U'(C)=oo, and 

f(0)=0, f'>0, f"<0, 

where Cj.; consumption during period t, 

B.̂ ; loans introduced during period t, 

B^; credit limit applied during period t, 

K.J.; capital stock at the end of period t, 

T; borrower's finite planning horizon, and 

E; expectation operator taken over the range of h.̂.. 

Note h.^ captures uncertainty factors surrounding the 

investment projects and has the finite lower and upper 

bounds, h and h. h^ is assumed to be non-negative and 

independently and identically distributed over time with a 

known distribution function. The following features need to 

be noted with respect to the above model. 
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1) Goods produced can be used both for consumption and 

for investment. One justification would be to assume that 

all the activities are denominated in units of foreign 

exchange. 

2) Loan proceeds can be freely disposed of for 

consumption, investment and loan repayment because they 

immediately raise the borrower's payment position. This 

means any restriction to limit the loan use can hardly be 

implemented for international loans. Some studies assume 

that the current period borrowed capital can not be consumed 

in the current period to secure a finite solution for 

optimum borrowing (Kletzer (1984), Grossman and Van huyck 

(1985))[4]. However, to enhance the reality of discussion, 

we assume it is possible. 

3) Foreign capital affects production income through 

changes in domestic investment. If it affects the marginal 

capital product schedule directly, as in the growth-cum 

model, the production function can be specified as f(K.j.,B.̂ ), 

and fR>0 and fĵ B̂ -̂ ^^ this case the desirability of 

foreign borrowing will be higher. 

4) For the constraint (3) to be an effective one, we 

assume that lending banks make lending decisions in line 

with other banks. This assumption is justified by Guttentag 
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and Herring (1985)[5]. An additional condition required is 

that the total borrowing level is publicly observed and 

credit limits applied over the planning period are set 

before decisions are made currently. 

5) The borrower continues to be a net borrower until the 

final planning period. As long as the domestic borrowing 

cost in developing countries is higher than the foreign 

borrowing rate, he will always be in a borrowing position. 

Thus, B^s are non-negative. Here we assume the borrower 

government's control to prevent domestic residents from 

participating in international interest arbitrage is 

effective. If not, there wi.ll be a further difficulty in 

defining the optimal borrowing volume. The government is 

assumed to allow foreign borrowing only for the individuals 

who engage in a certain area of foreign transactions. 

We can interpret the budget constraint (2) in terms of 

the balance of payments of the borrowing country. Cj., K^ and 

B.j._2r-i are recorded as imports of goods and services, and 

ĥ f(K.̂ _-ĵ ) as exports of goods and services, while B^ and 

B^_-, are the transactions recorded in the capital account. 

h^ measures the foreign exchange earning ability or the 

foreign price of exports. The borrowing country plans 

current and future imports of consumption and investment 
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goods, and capital flows, based upon the current and future 

income prospect and credit availability given by (3). Note, 

in making current decisions, no uncertainty is involved 

because h.̂. is currently observed and production depends upon 

the previous period capital stock. However, the future 

decision variables are contingent upon h.L., t>2. An 

additional important note is that the borrower never plans 

to default on his debt in the future. Since all the 

information is publicly known, borrowers who plan to default 

in the future will not given any amount of loans currently. 

If the information is imperpect, there will be adverse 

selection problem in the loan market. This is discussed in 

Jaffee and Russell (1976). 

The Lagrangian and the optimal conditions for the 

borrower's problem can be written as follows: 

n=ElTpi-lu(Ci)+lJXi{Bi+hif(Ki_i)-Ci-Bi_-L(l+ri)-Ki} 

+zjYi(Bi-Bi)+a(K,j,-K), and 

(6) Ui=p(l+ri)EUi+i+7i, or 

(7) Ui=pEhi + if'(Ki)Ui^.i, 

(8) /.i>0, ̂ {Bi+hif(Ki.i)-Ci-Bi.-L(l+ri)-Ki}=0, 

(9) Yi^O,"Yi(Bi-Bi)=0, 

(10) a>0, a(Kr[,-K)=0, a=X^, 
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where U^=cU/oC^, Ut̂ .-L=oU/oĈ +]̂ , and 7.^, y^ and a are the 

Lagrangian multipliers. 

Conditions (6) and (7) are the optimal intertemporal 

conditions for consumption, investment and borrowing over 

time. At the optimum, the marginal utility of current 

consumption equals the sum of the discounted marginal 

disutility of loan repayments and the marginal value of the 

credit availability. Or it is equal to the discounted 

marginal value of future investment income. When we combine 

(6) and (7), we obtain the optimal relationship between 

investment and borrowing as follows: 

(11) p(l+r3_)EU^^-L+Yt=PEht+if' (Kt)U^+-L. 

Proposition 1 

Even if the credit constraint (3) is not binding (Y.t-=0), the 

expected capital productivity should be kept higher than the 

financing cost at equilibrium. If the constraint is binding, 

the optimal consumption and investment schedules should be 

adjusted further downward. 

Proof: We need to show l+r;L<Eĥ +3̂ f' (K^) if (l+rĵ )EÛ +TL 

=Eh.j.+ -ĵf' (K.j.)U.(.+ -]̂ . Applying the first order Taylor 

approximation around {B.j.+2-Bt( l+r-L)-K.,.+(l+r3̂ )f (K.(.)/f' (K.,.) } , 

we obtain: 

(l + ri)EUt^l~(l+ri)U'(-) + (l+ri)U"(-)E{ht+if(Kt) 
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-(l+r3^)}f(Kt)/f'(Kt), and 

Eht+if • (Kt)Ut^.i^U' (-)Eht+if' (Kt)+U"(-)Eht+if • (K^) 

iht+if'(Kt)-(l+rj^)}f(Kt)/f'(Kt), 

where U'(-)=U^. + i {1^^-^+(l+ri)f (Kt)/f' (K^)-Bt( l+r^)-K^} and 

U"(-)=oU'(-)/oC^+-|^. Therefore, by equating the above two 

approximations with each other, we have: 

Eht+if'(Kt)-(l+ri)=-E[ht+-Lf'(Kt)-(l+r3_)}2u"(-) 

f(K^)/{U'(-)f'(K^.)}>0, 

since U"(-)<0. 

The proof for the latter part of the proposition is 

trivial since the value of the Lagrangian is always positive 

when the constraint is binding. QED 

The intuition behind this proposition is 

straightforward; the borrower trades risk free income with 

risky income. Therefore, the borrower would not be enticed 

to overborrow beyond the level given by the condition (11) 

as long as lending banks maintain period by period credit 

limits (3) consistently. If the borrower is forced to, or 

willing to pursue an investment plan up to the level where 

the marginal product equals the loan rate, overborrowing or 

overlending above the level given by (11) will be 

inevitable. 
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One alternative for lending banks to 'push' loans upon 

the borrower, when they want to, is to cut down the loan 

interest rate to make foreign financing more attractive. 

However, profits from lending will be higher if they find a 

way to provide more loans with the interest rate unchanged, 

because, once they cut down the interest rate, they have to 

apply the lowered rate not only to new loans but to the 

existing loans. 

Lending banks employed various lending policies when 

they needed to 'push' more loans upon developing country 

borrowers (Gisselquist (1981)). We are going to examine the 

effects of those alternative lending policies. First, in 

the past, lending volumes used to be determined by the 

investment projects in developing countries. Firms in 

developing countries make investment plans usually with 

their government's permission to borrow abroad and ask major 

international banks to organize loan syndicates to place the 

loans or ask their foreign suppliers of investment plants to 

arrange the loans. Accordingly, more credit lines were 

given by lending banks, responding to increased investment 

demand. The balance of payments of borrowing countries would 

then show current account deficits and capital imports if 

their investment plans were accepted by international 
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banking groups. This was a typical pattern of international 

transactions of developing countries prevalent in the 60's 

and 70's[6]. 

Under this lending policy, we can assume 0<aB.,./oK.j.<l. 

That is, the credit limit is extended with more investment. 

Then the efficiency conditions (7) and (11) change to: 

(7' ) Ut=PEht^if' (Kt)Ut+i+7tB' . 

(11' ) p(l+r3_)EUt^.i+Yt(l-B' )=PEht+if • {Y^^)\i^^^. 

where B' =oB.j./cK.j.. Note Yt=0 when B.j.<B̂  and Yt=°° when B̂ >B.(.. 
'k "k -k 

Let C , K and B be the optimal solutions for the 

system (7) and (11), and Ct , Kt and B** be the optimal 

solutions for (7') and (11'). We assume these optimal 

solutions exist. Also assumed is that the initial capital 

stock is very small and its capital productivity is 

sufficiently high to make the optimum borrowing postive. We 

claim the borrower introduces more loans and increases 

investment under the new lending policy. 

To prove this claim, let's change the objective function 

(1) to the Bellman type equation as follows: 

(1') V(Kt_i,Bt_-L,ht:t)= max EIiitP''""̂ U(Ci) 

= max {U(C^)+pEV(K^,B^:t+l)}=V(t) . 
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Then, the optimal conditions at period t under the old 

lending policy can be rewritten as: 

(12) Ut(C*)=-pEoV(K*,B*:t+l)/oBt+Y*, 

(13) Ut(C*)=pEoV(K*,B*:t+l)/oK^, 

where U.,.=oU/oC.,.. Also, the equivalent conditions under the 

new lending policy are: 

(12' ) Ut(ct*)=-pEoV(K**,B**:t+l)/oBt+Yt*' 

(13* ) Ut(C**)=pEoV(K**,B*t.*:t+l)/oK^+7**B' . 

Lemma 1: V(K.j._-ĵ ,B.j._2: t) is non-decreasing, and concave in 

K^_2_' with a given realization {h.̂.} of h and B.j._2-

Proof: Let a and b be the two different initial capital 

stocks and z=aa+(l-a)b. (a<b, f(a)<f(b), f'(a)>f'(b), and 

0<a<l) Then, 

V(a)=U(f(a),Kf:B^_l)+pEV(Kj,B^) 

<U(f(b),K^:Bt.l)+PEV(Kj,B^) 

<U(f(b),K^:Bt_-L)+pEV(K^,B^)=V(b) 

where U(f (a) ,K^:Bt_i)=U{B^+h^f (a)-B̂ ._-L( l+r^)-K^) } . The 

first inequality is due to the monotonicity of.U. The second 

inequality holds true because V(b) is the maximum with the 

optimal choice of K^ and Bj- . 
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Now we need to show aV(a) + (l-a)V(b)<V(z) . Let (C^j and 

{Ct} be the optimal consumption paths with the initial 

capital stocks, a and b, respectively. Then the consumption 

path {aC^+(l-a)C^} is feasible with an initial capital stock 

aa+(l-a)b. Then, 

V(z)>zJp^"^EU{aC^+(l-a)cJ} 

>aI?P^" ̂ EU {C|} + (1 -a) z'̂ p̂ ' ̂ EU [ C^} 

=aV(a)+(l-a)V(b), 

by the concavity of U. QED 

Lemma 2 : V(K.^_2/B.j._2: t) is non-increasing and concave in 

B^_j^, with a given realization {h.̂ .} of h and K.j._-]̂ . 

Proof follows the same method that is used for the Lemma 

1. 

Remark: From Lemma 1 and 2, 

oV(B^,K.j.:t+l)/aK^>0, o2v( t+1 )/oKt<0, oV( t+l)/aB^<0, 

a2v(t+l)/oB^<0. 

Lemma 3 : av(t)/aB.,.>0. The equality holds when y^=0. 

Proof: Trivial. 

Proposition 2 

B*<B*j.* and K*<K*^*, given B^.-^, K^.^, and [h^} • But C*|c"j.̂  
** 
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Proof: Let's assume an equilibrium has been established at 
k "k k k 

C^, Kj. , B^, and Yt(>0)' which gives a welfare level V*(t). 

When the new lending policy is introduced, (13) changes to: 

Ut(C*)<pEoV(K*,B*:t+l)/oK^+Y*B' . 

To restore equilibrium, the following five changes can 

be considered. 

i) Ĉ i and K̂ T (Bt?), 

ii) C^- and K̂ T (B^T), 

iii) Ĉ i and K.̂ ^ (BtD' 

iv) Ĉ T and K̂ T (B^T), 

V) Ĉ I and K̂ i (B^i). 

The changes in B.̂. inside brackets are obtained from the 

budget constraint (2). Note that we consider the cases where 

credit restrictions are strictly binding initially, that is, 

the initial value of Yt ̂ ^ strictly positive, v) is not 

desirable because V (t) is not available with lower 

investment and credit limit (Lemma 3). iii) is not 

consistent because Yt falls to zero as the loan demand 

decreases below a given credit limit, and thus, Ĉ-T and/or 

B^t are required from (12) since U^(C*) >-pEaV(K*,B* )/aB̂  when 

Y.(̂ =0. i) is possible only with B.̂. increase because, if B^ 
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declines, then again, C^l and B.j.i are not feasible due to 

(12). ii) and iv) are consistent with (12), (13) and the 

budget constraint (2). Hence, K*<K** and B*<B**. The 

equalities hold when Yt=0- QED 

Under the new lending policy, current consumption may 

increase or decrese, depending upon the marginal product of 

capital schedule. If the marginal product of capital 

declines rapidly as investment increases, less investment 

will be made than otherwise, which will give room for the 

current consumption to increase. 

One further interesting case will be when lending banks 

raise credit ceilings not only with more investment, but 

with more consumption. Then, increasing consumption becomes 

a more attracive policy since it raises credit ceilings. 

Unless changes in credit ceilings are small relative to the 

increases in consumption and investment, both consumption 

and investment may increase continually until the borrower 

exhausts the world lending resources. In fact, there may be 

no credit limit actually binding in this case. This is what 

Gisselquist (1981) argues literally. He contends that 

developing country debts could increase almost unboundedly 

as lending countries were exporting capital in an effort to 

increase commodity exports and expand the current account 
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surplus. Lending to developing countries had been a strategy 

to support domestic business expansion abroad. According to 

him, 'Lending' must have come before 'borrowing' in an 

effort to sell the current account surplus, and developing 

countries are the least responsible for the current debt 

problem[7]. 

Alternative Credit Limits and their 
Effects 

Many times credit limits are not administered period by 

period, but are given as an end-of-period restriction after 

several periods later. To simplify the analysis, we assume 

loans are not rationed before the end of a given planning 

period T, and the borrower plans to, or is forced to make 

the outstanding debt at the end of period T nonpositive. 

Then, the credit constraint in every period becomes a 

constraint applied only in the final period as below[8]: 

(14) BT=lJ{Ci+Ki-hif(Ki_i)}R(T-i)+BQR(T)<0, 

where R(0)=1, R( 1) = ( l+r^^), ---, R(T) = ( 1+r^)'^. 

We assume the borrower expects that the current interest 

rate prevails over the whole planning horizon and is not 

affected by the borrowing level. 
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Now the borrower's problem at period t is to maximize 

(1') with respect to C^, B^ and K.̂. subject to (2), (5), and 

(15) B^=IjT^^{Ci+Ki-h^f(Ki_^)}R(T-i)+B^_;^R(T-t+l)<0. 

The optimal conditions at period t are: 

(16) C^: U^=^+YR(T-t), 

(17) B^: pEVi(t+l)=-/.^, 

(18) K^: pEV2(t+l)=^^+Y{R(T-t)-Eh^+]^f' (K^)R(T-t-l)}, 

(19) ).^>0, /.t{B^+h^f(K^_-L)-C^-B^_l(l+ri)-K^}=0, 

(15') Y2:0, Y{lI=t^^i"'Ki-^if(Ki-l)^R('^-i)-'^t-l^('^-^-'l)=°' 

where 7.^ and Y are the Lagrangian multipliers of the 

constraints (2) and (15), respectively, and Vj^(t+1) is the 

derivative of V(t+1) with respect to each of the arguments. 

Applying the Envelope theorem, V-L( t+l)=-?..f.+-]̂ ( l+r-L)-YR(T-t) 

and V2(t+l)=>.t+iht+if' (Kt)+Yht+if' (Kt)R(T-t-l) . 

Accordingly, the following Euler equations are derived. 

(16) U^=?.t+YR(T-t), 

(17') pE{?.̂ +i(l+rjL)+YR(T-t)l=/.t, 

(18' ) pE{>.t+-Lĥ +if' (Kt)+Yht+if'(Kt)R(T-t-l)} 

=/..t+Y{R(T-t)-Eht+3̂ f' (Kt)R(T-t-l)}. 
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Let the interior solutions which satisfy the above 

conditions be denoted as C.,., B.̂. and K^. These will satisfy 

the following two conditions over time. 

(20) U^=pE^.t+;L(l+r3^)+YR(T-t)(P+l), 

(21) Ut=pE^^.iht^-Lf' (Kt)+YR(T-t-l)Eht+if' (K^) (P+1) . 

The right hand sides are the marginal cost of current 

consumption. It exceeds the level given by the standard 

Fisherian model by the consideration of the final period 

credit limit. One dollar of consumption today increases the 

burden of the final period credit limit as well as taking 

away the benefits of future investment income or raising the 

future loan repayment burden. 

The equivalent Euler equations with period by period 

credit limits are written as: 

(12") Ut=pE^+i(l+rj^)+Yt' 

(13") Ut=PE^^lht+if'(Kt). 

Proposition 3 

The borrower always faces credit limits. That is, the values 

of Y and at least the last period's Yt have to be always 

strictly positive. 
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Proof: When the credit limits are not binding, the optimal 

conditions become: 

(22) Ut=PEXt+i(l+r3_)=pE^^.iht+if'(Kt). 

The above condition can be maintained even with 

arbiturarily high current consumption, investment and 

borrowing, since both the current period marginal utility 

and the future marginal utility decline at the same time 

until the borrower faces credit limits which will be given 

finitely at some point of time. QED 

If the borrower expects to face a credit limit in the 

following period under the period by period credit limit 

rule, his decision today will be restricted by the future 

limit. If he does not expect any credit limits to bind in 

future, he will pursue a continuous expansion of 

consumption, investment and borrowing. However, if there 

exists a finite time period in which he faces a finite 

credit limit, he will not indulge himself in this dangerous 

game. 

There are still further problems related with credit 

limits. First, when credit limits are affected by the 

performance of the borrower's investments in the current 

period and/or their future expected performance, both the 



83 

lenders' and the borrower's position will be vulnerable over 

time, compared to a case when they are not. 

Proposition 4 

When lenders revise the credit limit upward with the 

improvement of investment outcome and the magnitude of the 

credit revision is larger than a certain value, the current 

period borrowing, consumption, and investment are more 

stimulated as the investment outcome improves than they 

would otherwise. 

Proof: We give proof only for the period by period credit 

rule because proof for the other rule takes a similar 

process. The optimal conditions (12) and (13) can be 

rewritten as: 

(23) U^{Bt+htf(Kt_i)-Kt-B^_l(l+r]_)}=-pVj3(B^,K^.:t+l)+Yt' 

(24) Ut{B^+htf(Kt_i)-Kt-Bt_]^(l+r;L)^=PVk(^t'^t = '^''^)' 

where Vj3=cV( t+l)/oB^, and Vj^=aV(t+1)/oK^. We omit the 

expectation operator to simplify the notations. Note 

Yt=oV(t)/aBt and dy^/dh^={d^V(t)/dBl} {dB^/dh^)+d^V{t)/dB^dh^. 

Totally differentiate (23) and (24) with respect to h^ 

to obtain: 

{U"+pVj3j3} dB^/dh^+ {-U"+pVj3}^ ] dKt/dh^=-U" f (K^. i) +mg+;r, 

{U" -pVj^ 1 dBt/dht+ {-U" -pVj,,̂ I dKt/dht=-U" f (K^.i), 
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where U"=oUt/oC^, V^^=d^V(t+l)/aBl, Vj3ĵ =o2v(t+l)/cBtoKt 

'^]i]^=o^^{^+^)/oKl, m=o2v(t)/oB?(<0), n=o2v(t)/a5toht, and 

g=dBt/dht. Note |V3,k|>Vkb, |Vbbl>Vbk and Vj,t,Vi,j,>VbkVkb for 

the finite optimal values for B^ and K^. That is, V(t+1) is 

quasi-concave in B^ and K.,.[9]. Also, TI is assumed to be 

negative since the credit limit will be binding less as the 

value of h^ increases. 

The effect of changes in investment outcome on the loan 

demand, investment and consumption can be derived as 

follows. 

dB̂ . {pu"f(Kt_i)(Vĵ ĵ +Vj3ĵ )-(gm+n)(U"+pVĵ ĵ )} 
(25) = 

dh. |H| 

where |H|= u"+pVbb -u"+pvt,j, 

u"-PVkb -u"-PVkk 

< 0. 

dK^ PU"f(Kt_i){Vi,b-'Vkb} + (gni+'t)(U"-pVkb) 
(26) = - — — • > 0, 

dh. |H| 

Also from the budget constraint C.j.=B̂ +h.j.f (K̂ j..̂ )-K.j.-B.j._2 

(l+r-^), we have: 

(27) 
dC.̂ . dB^ dK.̂ . 

dh.̂ . dh.,. dh^ 
+ f(Kt-l) 
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p2f (K̂ ..̂ ) fVbbVkk-VkbVbk)^P(g^^") (Vkk^Vkb) 
• — > 0. 

|H| 

The effect of the current period investment outcome on 

the investment and consumption is always positive as shown 

in (26) and (27). Meanwhile, the effect on the loan demand 

is not certain. It depends upon the terms in the numerator. 

It will be positive if, 

(28) g>{qU"f(Kt_i)-7ti/m, 

where q=P(Vkk+Vbk)/(U"+pVkk) (0<q<l). 

Condition (28) is affected by several factors. First, 

the marginal utility of consumption schedule affects the 

loan demand. When the marginal utility schedule declines 

less rapidly (the absolute value of U" declines), the right 

hand side of (28) gets smaller, and the more likely is the 

loan demand to increase with a given g. Second, if 

qU"f{K^_-^)>n, (28) holds always since m(=a2v( t)/oB2) <o. If 

qU"f (K.j._-ĵ)<7i, then a lower value of m (higher absolute value 

of m) makes the right hand side of (28) smaller. Lower value 

of m means the marginal value of the credit limit (or the 

degree of credit restriction) declines faster when the 

credit limits increase. Finally, lower values of f(K̂ _-ĵ ) 

and q are necessary to have an increasing loan demand, q 
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declines if the marginal value of capital investment 

decreases less rapidly (V^^ declines in absolute value) or 

if the complementarity of borrowing and investment (Vĵ )̂ 

increases. 

Next, we need to show that consumption, investment and 

borrowing in the current period are further encouraged as g 

increases, that is, as lenders extend more loans in response 

to a given change in investment outcome. To prove this, 

let's assume the equilibrium conditions (23) and (24) have 

been re-established with a given higher value of h.̂. at the 

optimal values B"'-, C"̂ , K"'- and y^, given g=g . If g has 

increased to g (>g ), given the same value of h^, the value 

of 7^ should decline further since, from dy^/dh^={d^V{t)/d'B,^] 

(dS.ĵ /dh.(.)+o2v(t)/oB̂ Dh.(., the absolute value of dy^/dh^ goes 

up as B.U increases with a given change in h^. That is, 

Y-'->Ŷ . The equality holds when credit limit is not binding. 

Then, trivially, B^<B2. Accordingly, C^<c2 and K^<K2, from 

(23) and (24). QED 

In summary, the borrowing level goes up even with the 

higher income in the current period when lenders respond 

more optimistically to investment performance, or when 

foreign borrowing raises the capital productivity, or the 

borrower's marginal utility declines less rapidly. 
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An additional vulnerable mechanism can arise if h.̂^ and 

^^t+1 ^^® positively correlated, that is, if the current 

period investment outcome affects the expectation 

formulation of future income in the same direction, and the 

current credit limits are revised upward when the current 

investment performs well. Current consumption, investment 

and borrowing may be more stimulated than they would 

otherwise because of the additional credit availability 

(dB.(./dEh.j.+ -]_>0), following the similar process used for 

Proposition 4. 

One thing to note here is that, if the realized 

investment outcome undershoots the expectations on it, the 

borrower would suffer more when the credit limits are 

positively correlated with investment outcomes than when 

they are not. The borrower suffers in three ways; 

unexpected income decline, excessive loan repayment burden 

because of the increased borrowing in the previous period 

due to the optimistic forecast of investment outcome, and a 

tightening credit restriction currently. Because of this 

reason, the borrower would not exhaust all the extended 

borrowing opportunity coming from the optimistic revision of 

the expectations on future investment even when the current 

investment performs well. If the borrower expects a tight 



88 

credit restriction in the future, even occurring at a very 

low probability and he has to bear all the consequences of 

current decisions on the future credit limit, it would be in 

his interest to set aside something today as reserves 

against future bad luck, or refrain from profligate spending 

today. However, there are some factors which prevent 

borrowers from following this rational path over time. 

Among these are the possibility that lenders revise the 

credit limit in the future on the request of the borrower 

and the uncertainty around the severity of punishments that 

the borrower faces on violating the pre-assigned credit 

limits. Borrowers' optimal decision rules may deviate from 

those given by (16), (17') and (18'). If lenders are firmly 

determined to impose the pre-assigned credit limits in the 

future and punishments against the deliquent borrowers who 

violate those limits are substantially large, borrowers 

would stick to the pre-assigned credit limit to their best 

efforts. However, if there is uncertainty about the credit 

limits which will be actually executed, the marginal value 

of the credit limit, Vf which is a measure of the 

restrictiveness of the credit limit, declines in its 

expected term. Accordingly, consumption, investment and 

borrowing are adjusted upward thereby. Lenders, expecting 
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this, may announce a priori lower credit limits than the 

optimum. But there again arise questions around the 

credibility of the announced credit limit. To look into this 

aspect more thoroughly, we need a game theoretic approach to 

the market interaction between lenders and borrowers. (For 

example, Hellwig (1977).) In the following two sections, we 

discuss two major factors which create distortions in the 

intertemporal risk allocation. 

Transforming Private Debt into 
Public Debt 

With government payment guarantees, private debt of 

local borrowers becomes the public debt of the borrowing 

country government. Under this system, local borrowers do 

not have to bear all the consequences of their decisions on 

their credit limits. Especially, their burden will be lower 

if their future income loss can be shared with the 

government or compensated by domestic subsidies or domestic 

borrowing facilities, while their foreign debts are shifted 

to the government[10]. 

In many instances governments of developing countries 

encouraged domestic firms to borrow abroad in order to carry 

out massive development plans. Under this circumstance, it 

might be difficult for those governments to blame local 
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enterpreneurs when the returns on investment projects turned 

out unexpectedly low. Taking punitive actions against the 

unlucky local enterpreneurs who became insolvent due to the 

false market expectation in the past, may cause a political 

problem. This will be a more prominent problem when 

governments introduce loans for government owned projects or 

industries. Governments may not be able to punish their 

local managers for their imprudent past decisions. In fact, 

credit limits set for a borrowing country become a 'public 

good' for local borrowers or managers because individual 

decisions do not fully reflect the opportunity cost of those 

limits for the borrowing country as a whole. 

Also, from the lenders' point of view, imposing credit 

limits strictly may not always be in the lenders' interests. 

Since extending more loans to borrowers whose payment 

ability remains strong or payments are guaranteed by their 

government can bring more profits for lenders, lenders may 

want these borrowers to introduce more loans. In order to do 

this, lenders may need to promise or at least pretend a 

continued support in the future. The result is that 

developing country borrowers tended to assume that loans 

could be renewed automatically when they became due[ll]. 

Here we have a paradoxical result. Lenders announce credit 
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limits to prevent borrowers from pursuing an extravagant 

game, but implicitly lower the signal value of those credit 

limits to encourage more borrowing. When the future solvency 

status of the borrowers' government is not questioned, 

lenders will seek to pour more money into local borrowers as 

long as loan repayments are guaranteed by the government. 

Lending banks are less motivated to stick to the credit 

limits set for local borrowers. They rather have interests 

in looking at the payment position of the borrowers' 

government. Therefore, the payment position of the 

borrowers' government becomes a 'public good' for lending 

banks since banks do not take the full effects of their 

lending decisions on the payment position of the borrowing 

country as a whole. More lending regardless of the borrower 

characteristics implies more profits as long as the 

government maintains a sufficient payment ability and loan 

repayments are guaranteed by the government. To lending 

banks, the quality of the loans becomes not directly 

relevant to their profitability as stressed by 

Darity (1986). In fact, overborrowing and overlending were 

inevitable as local borrowers and individual lending banks 

did not bear the full cost of their decisions[12]. 
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There is another factor which caused a volatile lending 

mechanism. This is discussed in the next section. 

Myopic Lending Behavior 

International banks have been criticized for increasing 

their exposures to risky lending without taking prudent 

measures against future unexpected loss. Especially, 

Guttentag and Herring (1985) argue that international banks 

have suffered from 'disaster myopia' and behaved as if the 

probability of a major shock affecting their international 

portfolios were zero[13]. They developed a model of 

financial vulnerability to show how the system becomes 

vulnerable to financial disorder over time[14]. According 

to them, financial vulnerability is inevitable due to the 

increase in the cognitive bias over time, or the difference 

between the perceived probability of a major shock and its 

actual probability. However, they did not elaborate on the 

causes of cognitive bias or myopia. This section gives an 

illustration that a myopic lending behavior is forced upon 

the banks by competitive market forces and inappropriate 

accounting procedures which put too much emphasis on the 

current period's profits. 
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When a bank, or a group of banks make a loan to a 

certain developing country borrower, it would usually take 

several periods before they collect all the payments for the 

loan. That is, banks start a relation with the borrower 

which would continue for several periods once they extend a 

loan to a borrower. This is because a larger part of loans 

provided to developing county borrowers are medium or long 

term loans[15] and/or loans are renewed automatically unless 

there were major contract violations[16]. Therefore, 

lending volume is not flexibly adjustable period by period 

in general. 

Let N be the average number of periods that a unit loan 

revolves or the average maturity. Then, the expected profits 

of a representative bank which extends L units of loans to a 

set of borrowers from developing countries for N periods, 

given a series of the proportion of loans which are 

performing, i.e., paying interests, {Ptl/ and the 

expectations of market interest rates, [r-]̂ }̂, which are 

formulated based on {'B^}, can be written as[17]: 

(29) EWi^=St'LiLP^"-^{(l+rit("tN))^t('^ = '^"^)-(^^^f)^' 

where p=l/(l+r£): discounting factor, 

r-,̂ ; currently expected rate of interest applied 

during period t. 
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P^; proportion of loans which are expected to 

perform during period t, 

"tN (̂ t' ̂ t+l' — - P N ) ' a^d D^=pe, 

M ; information set available currently. 

Note in the current period the observed values are the 

same as the expected values. Also note that, regardless of 

the payment record in the previous period, the bank is 

assumed to maintain the loan claims in its Balance Sheet 

until the relation with borrowers expires N periods later. 

So no amortization is made until N periods later. Also 

assumed is that the bank finances the loans at a risk free 

rate r£ every period. In general, Euro-banks finance long 

term loans by taking short term Euro-dollar deposits[18] . 

We further assume there is no discrepancy between local and 

aggregate information to avoid unnecessary complications. 

Finally, two things need to be mentioned further 

regarding (29): the expectation structure of interest rates 

and the effect of the current lending decision on Pt^-

First, we assume the loan rate of interest at period t, r̂ .̂,., 

is affected not only by the t"*-̂  period's loan collection 

activity, but also by the expectations of the whole future 

loan repayments. When loan repayments are expected to 

decline in a certain future period, say, T, interest rates 
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at periods up to T increase. This may be justified when 

banks are doubtful about whether the interest rate 

adjustment at period T only is enough to compensate the risk 

change at that period, or when banks think their expected 

profits (losses) increase (decrease) by spreading the rate 

adjustment over many periods rather than concentrating on 

only one period. Second, we assume dP.j./dL>0 for t=l, and 

dP|/dL<0 for t>2. The former is to reflect that the 

borrowers' payment ability improves immediately as more 

loans are provided. The latter assumption, which is needed 

to have a finite equilibrium lending volume, reflects the 

decline in the long run solvency or productivity of loan 

projects in the borrowing country[19]. 

Since there are many banks which try to maximize the 

expected profits (29), given [Pth the expectation 

structure, and the information M-̂ , the competitive market 

drives the expected profits to zero. The lending volume will 

be determined by this competitive lending condition. One 

important note with respect to the model is that the period 

by period profits are not necessarily zero. This is because 

the lending volume is not flexible period by period after it 

is given at period 1. Thus, the expected profits can be 

positive in some periods and negative in other periods, but 
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will be zero over N periods. If the loan volume is flexible 

period by period, banks will try to withdraw money out of 

negative profit periods to extend more loans in positive 

profit periods so that the competitive lending condition 

will be applied period by period. 

On the other hand, the current accounting period's 

profits of the bank which provides L units of loans can be 

written as: 

(30) Wi=L{(l+ri;L("lN))Pl('^|M(l))-(l^^f)}-

Now, let's assume the current information M"'- indicates 

that for some reason Pr̂  decreases from a given initial value 

in a certain future period, T (1<T<N). The expected profits 

given by (29), which have been initially zero, will turn 

negative. According to our expectation structure, interest 

rates up to period T will go up. Since there is no change in 

P.L̂s before period T, the expected profits (losses) of the 

periods up to the T-1 period increase (decrease), while 

the expected profits (losses) of the T^^ decrease 

(increase). Note r-im changes to compensate the F^ change 

will not be sufficient to make the T'̂ ^ period's profits 

unaffected because, if they do, then the zero profit 

condition for the whole period will be violated. The 
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increased future uncertainty creates a short term profit 

opportunity currently but at the expense of greater loss in 

the future. If the lending volume is completely flexible 

period by period, the result will not be obtained since 

banks can withdraw their money before period T. 

Under this circumstance, banks face a trade-off between 

short term profits and long term profits. Theoretically, 

two factors can be considered as a determinant of the 

optimal decision in this trade-off; one is the banks' 

preference for the short term profits over the long term 

profits, and the other one is the banks' ability to absorb 

the risk in the future. Unfortunately, the past experience 

suggests that major banks were heavily biased toward the 

short term profits. The performance of lending banks, 

especially of loan officers, used to be evaluated according 

to the period by period accounting profits[20]. Also, the 

ability of banks to deal with future risks were often 

measured by the asset volume and the current period 

earnings[21]. However, banks could raise both the asset 

volume and the current period earnings by continuously 

increasing lending volume. Therefore, banks were apt to 

pursue short term profits rather than long term profits. 
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Given this situation, we can imagine that some banks 

which are concerned more with the current period's profits 

given by (30) than with long term profits given by (29) 

would start to supply more loans since the current period 

profits are positive. Accordingly, there would be an excess 

supply of loans in the market. This would put a downward 

pressure on the current period loan interest rate. It the 

majority of banks follow the same policy, the loan rate will 

continue to fall until the current period profits given by 

(30) almost become zero. Since competition among banks 

hardly allows positive profits in the current period, there 

is no room to compensate the expected future loss in the 

current period. The time for conpensating the future loss 

is being postponed to the later periods. Market competition 

do not allow positive profits in the current period , and 

thus more loans can be provided currently at the loan rate 

which is not sufficient to absorb the future risk. Our 

conclusion will hold as long as the lending volume is not 

flexible period by period and the market interest rate at 

the current period is affected by the future prospect of 

loan repayments of borrowers. 

This myopic result will be intensified if banks expect 

that they can withdraw money before the borrowing country 

•r r.-i'-.nrra^Tj'.ijT-.'iT 

"->-w' ••"'"jAsM-rr"-;^ 
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becomes insolvent at period T or shorten the maturity. 

However, this expectation would be baffled by the rapid 

deterioration of the country's solvency as increasing number 

of banks simultaneously try to withdraw their money in short 

time periods (Sachs (1984)). 

Short term profit maximization and the resulting market 

competition do not allow efficient risk spreading over 

periods. They force lending banks to take into account only 

part of the current information which affects the current 

period profits. That is, lending banks are prevented from 

using all the information currently available in making 

lending decisions. Myopia is not coming from the lack of 

information, but from the institutional shortcomings which 

prevent rational decision making. 

The evidences of myopic lending are abundantly found. In 

the late 70's and early 80's, major international banks were 

making huge profits from lending to developing countries 

owing to a worsening payment position of borrowing 

countries, while many economists were issuing warnings that 

the risk premiums charged on developing country borrowers 

were too narrow[22]. In addition, Darity (1986) notes: 

Even though there are lessons to be learned from 
past lending booms, the profit wars today place an 
insuperable impetus on the commercial banks to 
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increase their assets through new lending. If it 
fails to 'keep up,' a bank must accept a lower 
rate of return than its competitors. 

The final question is that, given the situation that 

loan repayments are guaranteed by the borrowers' government, 

what makes the government accept this 'myopic' loan push by 

lending banks and allow overborrowing for their people? The 

answer can be found in the short planning horizon of a 

political regime of developing countries. Darity (1986) 

notes "nations may continue to exist, but regimes can 

change." He further provides some illustrations of this. 

Political regimes of developing countries, which are not 

concerned about the welfare position of the next regime and 

only try to extend the duration of their regime, would not 

like to implement an unpopular restrictive policy currently 

even though it is required for the economy in the long 

run[23]. 

Strategic Default Hypothesis 

Constraints (2) and (3) in the second section involve a 

positive probability of default, if the sum of the 

investment income and new borrowings is less than the loan 

repayments due, and if the penalties against default are 

relatively small compared with the welfare loss from 

^ 
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continued debt service. These penalties include the loss of 

opportunities to smooth out consumption over time and 

achieve a higher economic growth with foreign capital as 

well as the forfeiture of foreign assets held abroad. 

Therefore, it is usually assumed that the borrower 

defaults if 

V(Bt.i(l+ri)) + Vj^it) > VR(t), 

where V(B̂ _]̂ ( l + r^^)); value of the welfare function of 

debt payments B.ĵ_-, (l+r^ ) 

V£)(t); welfare attainable under autarchy 

VR(t); welfare attainable with the continued 

borrowing opportunity. 

The above relation can be rewritten as: 

V(Bt_l(l+ri)) > ẑ ., 

where z.j.(=Vĵ (t)-Vj-)(t)) is the welfare loss from a future 

loan cut-off. Since the left hand side increases with more 

payment obligations due, the probability that the borrower 

defaults with a positive payment ability increases 

monotonically as loan repayments due go up with a given 

value of z^, as proved by Kletzer (1984). 
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With this information on the borrower's value function 

and investment opportunities, lenders will limit the credit 

to be less than B^ such that B^=V"^(Z^+-L)/( l+r̂ )̂ [ 24] . 1^ 

they fail to do this, the borrowing country defaults with a 

positive payment ability since there is no explicit 

mechanism detering it from repudiating its external debts 

(Eaton and Gersovitz (1981)). An additional complexity 

involved here is that lenders are given only the information 

on the distribution of investment outcomes, and thus z^ and 

V(B.j._-ĵ (l+r3̂ ) ) are not deterministic. If lenders' ability to 

enforce a penalty is limited at some finite number d, there 

is a positive probability that V(B.f._-]̂ (l+r2̂ ) )-z.j.>d, and the 

borrowing country chooses to default optimally (Kletzer 

(1984)). This approach is called the Strategic Default 

Hypothesis (SDH) in the literature (Eaton (1985)). The 

essence of this approach is that the probability of default 

with a positive payment ability increases with the debt 

outstanding and the current lending system lacks the ability 

to enforce the clauses specified in the loan contracts. 

This approach may explain why loans provided to developing 

countries are rationed, why maturites tend to be shortened, 

and why certain low income countries are never approached by 

private lending banks (Kletzer (1984)). Also, regarding the 
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current crisis, the SDH attributes it to the inability of 

banks to prevent borrowers from accumulating excessive debts 

beyond payment ability due to the imperfect knowledge of 

borrowers' payment status. Under this circumstance, it 

argues, a series of adverse events such as prolonged 

recession and high interest rates have created a global debt 

problem. 

We criticize this Strategic Default Hypothesis on 

several grounds. First, this approach can give only a 

limited explanation for the consistent increase in the 

lending volume in the 70's. According to this, information 

deficiency allowed borrowers from developing countries to 

accumulate debts beyond the level which can be controlled by 

the lenders' ability to enforce default penalties. Since 

more borrowing in the current period increases the current 

welfare status of the borrower, developing country borrowers 

have exploited the information deficiency on the part of 

lending banks. The question is then, if banks had known that 

providing more loans to developing countries could raise 

default probability, how could they have increased their 

exposure to this risky business at a consistent rate over 

long periods of time? The SDH is limited in explaining this. 
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Second, the SDH assumes that borrowers, or borrowing 

countries, declare defaults if the welfare gains of debt 

repudiation are greater than the discounted sum of the 

welfare difference between the autarchy economy and the 

economy with international transaction opportunities. The 

question is, what if the discounted sum is substantially 

large. During the last few decades, major borrowing 

countries have concentrated on a few industries to increase 

their competitiveness and maximize gains from production 

specialization. Many projects have been constructed for 

export purposes and the domestic demand falls short of the 

level which can maintain a minimal economic operation of 

those plants. If any of the major borrowing countries 

decides to turn to an autarchy, it should incur fairly large 

costs of industry reformulation as well as the direct losses 

from international isolation. The question will be more 

fundamental if the opportunity of international transactions 

changes the future economic growth rate significantly, so 

that the sum of the present value of welfare losses are not 

easily defined. Especially when the growth rate with the 

borrowing opportunity exceeds the discount rate, both the 

costs and the benefits will not be well defined, and default 

behavior will rather be indeterminate. The SDH approach 
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circumvents this problem by using stationary models, thus 

ignoring the dynamic features of the problem. The current 

evidence that the major borrowing countries, which are 

having problems in making payments on schedule, have 

proposed partial repayments or payment reschedulings rather 

than total repudiation supports our argument[25]. Also, for 

some major borrowing countries, the direct benefits of 

foreign borrowing must have disappeared after the net loan 

flow[26] turned negative. The fact that even these countries 

try to service their debts suggests that the discounted sum 

of the welfare difference is substantial[27]. 

As Diaz-Alejandro (1984) shows, these countries have 

faced a massive currency depreciation and foreign reserve 

depletion, along with turmoils in the domestic financial 

system. We can hardly imagine that these countries would be 

better off through debt repudiation with a positive payment 

ability. Rather, they are trying hard not to offend lending 

banks, which might tighten the credit terms further. Based 

on this observation, another crutial question for the SDH is 

whether borrowers wanted to exploit informational advantage 

and borrow in excess of their payment ability, which might 

put them in such a poor position that they had to consider 

default later periods. In the early 70's the economic 
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prospect of major borrowing countries were fairly 

optimistic, coupled with high economic growth and continued 

expansion of exports and imports. Did these countries plan a 

future default during the days when they were prospering? 

The SDH fails to give relevant answers for the behavioral 

characteristics of developing country borrowers. 

Overall, the SDH which depends heavily upon the 

asymmetric information and irrational behavior of lenders 

and borrowers can give only a limited insight into the 

current problem in international lending to developing 

countries. As an alternative, we combine the Loan 'Push' 

Hypothesis with the Financial Fragility Hypothesis, to 

analyze the vulnerable mechanism inherent in the current 

lending and borrowing system. 

According to the Loan 'Push' Hypothesis, international 

banks had to support the expansion of domestic firms abroad 

to recover from world recession and recycle huge surplus 

funds accumulated during the 50's and 60's (Gisselquist 

(1981), Cline (1984) and Darity (1986)). Especially, the 

first oil shock created the issue of recycling OPEC money. 

Lending to developing countries became a natural outlet for 

these surplus funds. Inflationary measures taken by major 

industrial countries to reduce the real cost of oil imports 
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made foreign borrowing more attractive (Makin (1984, pp. 

30-31) and Cline (1984, pp. 3-4)). On the other hand, the 

Financial Fragility Hypothesis emphasizes that financial 

crisis arises out of a normal functioning of the economy 

over time due to an expectational bias toward optimism 

(Minsky (1977) and Guttentag and Herring (1984)). We 

contend that borrower government intervention into lending 

and borrowing activities and myopic lending policy 

aggravated the problem into a deeper and more uncontrollable 

one than suggested by the above two hypothesis. 

International banks, requiring local borrowers to obtain 

their government payment guarantees with which local 

defaults were automatically transmitted to government debt, 

were overconfident of their ability to prevent major 

borrowing countries from considering debt repudiation. They 

provided loans to those countries which had sufficient 

export income or resources[28]. Major borrowing countries 

maintained a heavy dependency on foreign transactions, and 

thus they could not afford to take any adverse action which 

might disturb the smooth operation of foreign transactions. 

Any partial failure in making payments was considered as a 

total default of the borrowing country under the 

cross-default clause. It protected lending banks from the 



108 

possible losses from local loan contracts which can arise 

from the inability of banks to put local borrowers under 

complete control. However, aggregation of relatively small 

local debts into government debt greatly enhanced the 

bargaining power of borrowing countries. It is because 

borrower governments know banks will be seriously hurt as 

well due to the immediate huge losses which might wipe out 

most of the banks' working capital when they declare 

default. This will be a more plausible story especially when 

both the benefits and costs accompanying default are not 

well defined. The international debt problem became a game 

of international politics. 

In addition, lending banks were pre-occupied by several 

myopic rules, as we discussed in the previous sections. 

Owing to the myopia and the subsequent market competition, 

some precautionary actions, such as establishing reserves 

against future possible losses, and maintaining sufficient 

cash margins to avoid insolvency, did not belong to the 

optimal decision set of banks. In order to maximize period 

by period profits, lending banks must have increased lending 

volume to their credit limits to exhaust their lending 

ability in a shortest time during the early periods when the 

borrowing countries were keeping a sound solvency status. 
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Capital productivities stayed high in the borrowing 

countries, and local borrowers were stimulated by the 

cheaper cost of foreign capital. Future credit limits were 

not their concern, but their government's. Instead, the 

uncertainty of the future credit availability made current 

borrowing more valuable. Few suspected the payment ability 

of the borrowing country government. Its solvency status 

was overvalued by the willingness of many banks to offer 

loans. Consequently, more loans were pushed into developing 

countries at a lower risk premium than optimum, in excess of 

the payment ability. But in the later periods when lending 

capacities were being exhausted and capital productivities 

were declining, income from investment projects might be 

insufficient to meet the payment obligations, and more loan 

repayments had to be financed by new borrowings. Some banks 

started to question the payment ability of the borrowing 

countries. At this time, the best policy for lending banks 

was to withdraw their funds safely in the shortest time[29]. 

This abrupt change in lending policy deteriorated the 

liquidity position of the borrowing countries rapidly, and 

finally a global panic was at hand. A potential solvency 

problem becomes evident by the liquidity shortages. 

Actually, the latter accelerates the problem into a solvency 

crisis[30]. 

-^,:.-..-.'.^^'^.r-.iiKark^^^ii^ 
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To conclude, our analysis emphasizes the inherent 

vulnerability of lending and borrowing mechanism, especially 

distortions caused by developing country governments, while 

the SDH focuses on the asymmetric information between 

lenders and borrowers. 

Conclusions 

We have shown that lending policy, especially, credit 

limit rules are closely related with the debt problems of 

developing countries and the vulnerability of international 

financial activities over time. Also, we have developed an 

analysis suggesting that the public good feature of lending 

and borrowing decisions, which comes from transforming local 

debts to public debt of borrowing countries through 

government payment guarantees, causes overlending and 

overborrowing from the standpoint of local borrowers' 

payment ability since individual decisions fail to take into 

account their full costs. As additional factors of the 

structural weakness of international lending to developing 

countries, we have illustrated the short term profit 

maximization strategy of lending banks and the resulting 

market competition. Finally, we have examined problems 

involved in the Strategic Default Hypothesis, based on the 

analysis developed in the previous sections. 
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Our results suggest that three factors contributed to 

the current debt problem. One is the nature of developing 

country borrowers. In many instances their welfare levels 

increase with more borrowing. The second factor is the 

borrower government payment guarantee which distorts the 

intertemporal risk sharing between lenders and borrowers. 

The last factor is the lending banks' 'myopia' due to an 

inappropriate accounting procedure which emphasizes short 

term profit maximization. In the following chapter, we 

develop a model to explain the long established relationship 

between international banks and developing country 

borrowers, using an implicit contract model, as an 

alternative to the models of the Strategic Default 

Hypothesis. 
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Notes 

[1] See Aliber (1984) for further literature on 

international banking. 

[2] Bail-out programs provided by the lending bank's 

government are also cited as one of the major factors of 

the current problems. This aspect is well discussed in 

relation to the moral hazard problem arising from the 

existence of the lender of last resort in the financial 

market by Kindleberger (1978), Cline (1984) and Darity 

(1986). Thus, we ignore it in this paper. 

[3] We consider only the case where the borrower introduces 

loans from private financial institutions. 

[4] In this case we need to assume that the previous period 

borrowing affects the production directly. 

[5] They call this one of the most distinctive behaviors of 

international banks in the past. If new lenders can make 

extra profits by providing loans at a shorter term 

and/or at a higher interest rate than the old lenders 

did, the credit limit (3) loses its meaning, and the 

loan interest rate will depend upon the borrowing 

volume. See Guttentag and Herring (1985, pp. 2-3). 

[6] Gisselquist (1981), pp. 12-13. 

[7] Gisselquist (1981), pp. 155-157. 

[8] Several justifications can be made for this assumption. 
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One is that lending banks provide loans in a way that 

the expected marginal product of capital exceeds the 

rate of interest on loans to guarantee loan repayment, 

and thus, the rationing will not be felt severely in the 

early period of borrowing during which the capital 

productivities stay high. Thus, the binding effect of a 

credit limit evolves over time, not staying the same. 

Also, debts are usually allowed to accumulate over time 

through current debts due being paid by the current 

period borrowing, and thus the current period credit 

limit is not binding until the rollover volume reaches a 

certain limit after many transaction periods. In fact, 

credit limits used to be determined by the expected 

income stream over several time periods, making them not 

a period by period constraint but a constraint 

considered over a long run. 

[9] We assume the reciprocity result holds for V.,., that is, 

^bk^'^kb • 

[10] See Gillis, et al. (1983) for the literature on the 

relationship between the government and domestic 

business firms in the developing countries. 

[11] Dale and Mattione (1983), p. 15. 

[12] Most studies discuss only the problems arising from the 

public good feature of lending decisions, ignoring 
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those from the public good feature of credit limits for 

local borrowers (Sachs (1984), Kletzer (1984), 

Cline (1983, p. 78), etc.). However, we also need to 

consider the distortions coming from the borrowing side 

since overlending should be matched reciprocally with 

overborrowing. 

[13] Guttentag and Herring (1985), p. 2. 

[14] Guttentag and Herring (1984). 

[15] According to the IMF data, about 80 per cent of total 

debt of non-oil developing countries to private 

creditors are classified as long-term debt whose 

maturities exceed one year at the end of 1984 

(International Monetary Fund (1985), p. 2). 

[16] Dale and Mattione (1983), p. 16. 

[17] All the loans are assumed to be contracted at a 

variable rate. This is to reflect the fact that the 

interest rates applied on the loans provided by private 

financial institutions are generally linked to the 

London Interbank Offered Rate (LIBOR). 

[18] Aliber (1984). 

[19] Future P.̂ s may not decline uniformly as more loans are 

introduced, but the marginal product decline will be 

evident as time passes on. Actually, F^s in the 

immediate future may increase as the borrower's 
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improved liquidity position is spilled over to next 

periods. We just assume future productivities decline 

uniformly over periods as more investments are made, 

even though it is a very strong assumption. 

[20] Guttentag and Herring (1985), p. 25. 

[21] Darity (1986). 

[22] Makin (1984), pp. 101-103. 

[23] Gisselquist (1981, pp. 184-185) contends that the 

ability to borrow abroad often becomes a measure of the 

domestic legitimacy of a developing country government, 

and thus there is a tendency to borrow too much from 

foreign creditors in order to buy domestic support with 

lower taxes and larger benefits in a situation where 

the government's domestic support is weak or weakening. 

[24] We assume the value function is well-behaved such that 

its inverse exists. 

[25] Partial repayments can be a Pareto improvement in the 

game between a debtor country which suffers from a 

heavy debt payment burden and lending banks whose 

profits do not increase with default penalties. The 

debtor country may notify the lending banks that it is 

on the verge of total default if partial repayments are 

not allowed. If the information is correct, both 

parties are better off with partial repayments than 
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they would be by leaving the debtor country to default 

and face the penalties. Lending banks accept partial 

payments as long as they are larger than the benefits 

from leaving the country to default. A major obstacle 

to allowing partial repayments is a moral hazard on the 

part of borrowers. But this can be handled by 

introducing incentives for borrowers who keep a good 

debt servicing record. 

[26] Net loan flow is defined as new borrowings minus loan 

repayments. 

[27] Cline (1984, pp. 87-93) suggests that default 

incentives are not significant for the major debtor 

countries except Poland. 

[28] According to an OECD report, these 46 'market-terms' 

countries, with 67 per cent of developing country GNP 

and 26 per cent of developing country population, 

absorb 79 per cent of the non-concessional flows, using 

the annual averages of 1980-81 figures (OECD (1984), p. 

31). 

[29] In this transition period, risk sharings tend to be 

distorted among lending banks because smaller banks 

withdraw their funds relatively easily at the expense 

of larger banks. This is regarded as a typical problem 

in a collective lending (Sachs (1984)). 



30] Magee and Brock (1986) define the current probl 

solvency crisis rather than a liquidity crisis. 
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CHAPTER IV 

INTERNATIONAL LOAN TO DEVELOPING 
COUNTRIES AS A RISK SHARING CONTRACT 

Introduction 

Most studies on international lending to developing 

countries presume impersonal decision making in explaining 

lenders' and borrowers' behavior and the market equilibrium. 

But a more careful examination of loan contracts signed by 

international banks and borrowers from developing counries 

would reveal that they involve contract-specific relations 

between those two parties, which can not be treated 

impersonally. Specifically, loans are provided to the 

borrowers who keep long established relationships with 

exporters or importers in developed countries who in turn 

are the major customers of lending banks[l]. Therefore, 

both banks and borrowers are closely tied so that it is 

difficult to adjust flexibly their relationship to changing 

market situations. That is, lending banks have difficulties 

in reducing their lending volume or terminating their 

relationship with the current borrowers when the expected 

profits from continuing the relationship decline. In many 

cases, lending banks which committed heavily to LDC loans 

118 
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can not leave borrowing countries to go bankrupt because, if 

they do, the banks must write off their loan claims all at 

once and record huge losses. Many banks may have to accept 

their own bankruptcy[2]. Due to this reason, lending banks 

maintain these loan claims in their balance sheet even 

though these assets are not performing. Banks hope that 

loan collections would perform better once 'good' days come 

back, and accept poor loan repayments in the bad days to be 

'excusable.' On the other hand, borrowers can use the 

default threat for a negotiation purpose[3]. 

This chapter focuses on the implicit risk sharing aspect 

of an international loan contract, coming from a long 

established bilateral relationship between a lending bank 

and a borrower, to explain the basis of loan repayment 

policy of borrowers who face uncertain investment outcomes. 

It could provide a better explanation for debt reschedulings 

frequently observed in international loan markets these 

days. Also, the chapter investigate the consequence on the 

market stability of changes in risk sharing between banks 

and borrowers which happened in the 70's such as shifting to 

variable rate contracts. Banks' efforts to shift risk more 

to borrowers might have caused unstable loan repayments by 

borrowers. 
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The model is an extension of Arvan and Brueckner (1986), 

which applied Raviv's (1979) optimal insurance model to 

explain instability in the domestic savings and loan 

industry caused by the mismatch between the maturities of 

assets and liabilities. Their study was more concerned with 

the lending bank's loan rate determination with uncertain 

financing costs, while the current study aims to explain how 

borrowers determine loan repayments, given uncertain returns 

to investment projects and the consideration of the lender's 

welfare. This will be a more appropriate approach to capture 

the current bilateral relationship between international 

banks and borrowers in developing countries or the borrowing 

countries themselves. The second section introduces the 

model and the accompanying analysis is given in the third 

section. Conclusions are presented in the last section. 

Model 

A representative borrower in a developing country, or a 

developing country government, receives one period loans 

from international banks at the beginning of each period. 

The borrower has investment projects whose first period 

return to one dollar investment, r^, is publicly known, but 

the second period return, rĵ , is uncertain, and only its 
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distribution is publicly observable before the end of the 

second period. rĵ  may be interpreted as an indicator of the 

general economic performance of the borrowing country. The 

loan interest rate, r-ĵ -1, is determined in the competitive 

market, and is assumed to be constant in both periods, since 

loan contracts are signed before the second period returns 

are known and thus lending banks in the competitive market 

are forced to charge a constant risk spread per unit of 

risk. 

The lending volume is predetermined before the borrower 

decides on the first period loan payment ratio, 9̂ , based 

upon the prospect of investment returns. Loans used to be 

rationed by lending banks due to the excess demand for 

foreign capital in international credit markets. Thus, the 

first period borrowing volume can be assumed to be 

exogenous. Further, we assume the volume of the second 

period lending is directly linked to the first period loan 

repayments. This is justified by the fact that banks tend to 

give rewards in the form of increased loan availability when 

a borrower keeps a good payment record. A good payment 

record in the past would shift the loan supply curve to the 

right, and the borrower will receive more loans. However, we 

assume that the second period lending volume is equal to the 
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product of the first period loan volume and the first period 

payment ratio to simplify the model. 

To incorporate a long established bilateral relationship 

between lending banks and a borrower, we assume the borrower 

expects that lenders do not terminate the relationship 

unless the borrower takes a significantly unfavorable action 

against them beyond a certain point. Lending banks know 

that their lending policy has been manipulated in such a way 

as to make the borrowing country's economy more dependent 

upon the foreign sector so that the costs of changing the 

economy into autarchy are large. Also banks will be 

seriously crippled because of the write-off of loan claims 

when they terminate their relationship with the borrower. 

Thus, international loan contracts become self-enforcing 

agreements as long as the terminal time of the relationship 

is not known, as noted in Telser (1980). In fact, under a 

situation that lenders can not flexibly adjust the lending 

volume, the borrower regards loan contracts as a risk 

sharing contract with lenders. 

The borrower's problem is now to choose the first period 

loan repayment ratio, Q^., and the second period repayment 

ratio, 02, to maximize the sum of his current and the 

discounted future expected utility subject to the 

consideration of the lender's welfare. That is: 
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(1) Max U(r̂ L-eiriL)+pjU{rj,0iL-02(ri,)eiLri}f(ri,)dri,, 
1̂̂ 2 

subject to 

(2) V(0-LriL-rfL)+YJV{02(rj3)0;LL̂ l-̂ f9lL|f(rj3)drj3> 

k(constant), 

where p and Y: discounting factors, 

rjj-l; first period known rate of return on investments, 

r£-l; risk free deposit rate, 

r-]_-l; interest rate applied on loans, 

f(rj2); density function of rĵ . 

The integral is taken over the range of rj_,. Two further 

assumptions are noted. One is the constant returns to scale 

production (i.e., the return distribution is not affected by 

the borrowing volume), and the other one is that the 

borrower's consumption is available only through production 

income which comes from loan projects. Domestically financed 

investments are ignored in this model. 

The solution for the above problem can be obtained by 

choosing the optimal repayment function, 02(rj^), conditional 

on 0-1 and then optimizing over 0^, following the method of 

Arvan and Brueckner (1986). Low values of Q^s can be 

interpreted as the increased request for loan reschedulings. 

,..r.,:i,.^...,.^.«T..».-..>^^-.^'.^r»|ig|^^ ,.̂,-: ir..,>,- > r • M f f j l l •( l f,.M. ...... ~ w, ,,,,,„ ;[Ui>AViS'i*i^'-^^~-~-^ W" iJiU.','!" I 
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including interest capitalization and concessional loan 

offerings. 

Without the constraint (2), the optimal value for 02 

will be always zero regardless of the state of natue, and 0-ĵ  

is chosen according to the following intertemporal 

condition. 

(3) Û r̂i = PEU2ri5. 

This will be the case when the borrower expects no 

further credit from lending banks and is determined to 

terminate the relation at the end of the second period. The 

first period payment ratio is determined to equate the 

marginal disutility of loan payment in the first period with 

the discounted future value of investment income. The 

borrower's behavior like this can be explained by the 

standard theory of the optimal saving under uncertainty such 

as Sandmo (1970). We need to specify the income risk and 

the interest risk to determine the optimal payment ratio or 

deposit ratio for this case. 

Analysis 

The optimal repayment ratio of the second period can be 

chosen to maximize the second period expected utility in (1) 

subject to the requirement that the lenders' second period 



125 

expected utility in (2) equals the constant 

(k-V(0]̂ r-]̂ L-r£L))/Y. Thus, the Hamiltonian for choosing 

02(rj3) is: 

(4) H=[U{rj30iL-02(rt,)9iLri}+XV[02(rj3)0lLri-rf0-LL}]f(rj3), 

where X is the costate variable. 

The optimality conditions are: 

(5) /'. = d/ydrjj = 0. 

(6) cH/c02 = U'-/.V'= 0. 

Condition (6) implies that the borrower determines the 

second period loan repayments so as to make the ratio of the 

lenders' marginal utility to the borrower's marginal utility 

constant. The borrower expects that both marginal utilities 

should be proportionately low (high) in a good (bad) state 

of nature. Therefore, the borrower interprets the loan 

contract as a risk sharing scheme with lenders. 

The response of loan repayments to changes in investment 

returns can be obtained by differentiating (6) with respect 

to rw. 

U"(0-LL-020iLri)-/.V"(029iLr3̂ )=O, which implies 

302 Rb 
( 7 ) 02 = = • < 1 . 

dr^ ( R b + R i ) r i 

^3-^TVraBTEmg^-^r^ ,7 .^. / - -I •̂-.. 
iT-rniiiUffi 
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where Rj^(=.u"/U') and R^(=-v"/V') are the measures of 

absolute risk aversion of the borrower and the lender, 

respectively. To simplify the discussion, both are assumed 

to be constant. 

Since the slope of the repayment function is less than 

one and greater than zero, the borrower anticipates that 

lenders would share the investment risks. The magnitude of 

risk sharing depends upon the degree of risk aversion of 

both parties. When the borrower (lender) becomes more risk 

averse, he will attempt to shift the risk more to the lender 

(borrower), and loan repayments fluctuate more (less). 

Therefore, lenders need to select less risk averse 

borrowers, or contrive some schemes to stabilize borrowers' 

income, in order to secure stable loan repayments. In this 

sense, international loan contracts include some 

characteristics of international investment contracts. If 

the borrower is risk neutral (Rj2=0), he will be paying a 

fixed amount in the second period regardless of investment 

outcomes. Thus, all the risk will be born by the borrower. 

If banks are risk neutral (R-]_=0), they will be paid a 

certain ratio of investment income. This ratio will be 

smaller as the interest rate goes up. 
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As an extension to the above model, we consider the case 

where lenders set the second period loan interest rate to be 

contingent upon the investment outcomes in the second 

period[4]. The Hamiltonian and the first order condition 

will be the same except the loan rate, r̂ ,̂ is a function of 

r-^. To simplify the discussion, we assume a linear function, 

^l~P^b"^^' where s is a positive constant. Repeat the 

similar process and get the slope of the loan repayment 

function as follows: 

(8) 
00. 

orv 

Rb-02(Ri+Rb)P 

(Ri+Rb)^i 

If lending banks are believed to behave in a stabilizing 

way, that is, if they charge a higher loan rate when the 

investment outcomes turn out good, and a lower rate when 

they do badly, p is positive and the slope of the repayment 

function is less than the one given in (7). Loan repayments 

made by the borrower fluctuate less and the loan market is 

relatively stabilized. If the borrower perceives that 

international banks behave in a destabilizing way, that is, 

lenders charge higher interest rates during bad crop days, 

expecting an increase in the default rate, p becomes 

negative and the borrower's willingness to repay loans be 
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less than it would otherwise. Eventually, the lenders' 

income fluctuates more. The response of the borrower to the 

destabilizing lending system magnifies the volatility of the 

loan market. Since the middle 70's, more international loan 

contracts have chosen a variable loan rate policy, 

reflecting volatile interest rate movements and banks' 

efforts to alleviate those risks. Ironically, however, those 

efforts might have made their position more vulnerable 

because of the above reason. 

As another extension of the model, we consider the case 

where the lender's cost of funds in the second period, r^, 

is random, but correlated with the investment return, rĵ . 

This case is relevant for a fixed rate loan contract in 

which lenders bear the risk of the loan financing cost. To 

facilitate the discussion, we assume that r^ and rĵ  are 

jointly normally distributed and let the conditional 

distribution of r^, given rĵ  be g(r£|rj^). The new 

Hamiltonian is: 

(9 ) H=[ U{rj30iL-02 (rj3)0iLri ] +X^V{02 (rj^)0;^Lri-rf0iL} 

g ( r f | r j3 )d r£ ] f ( r t3 ) . 

For analytical purposes, we assume r£E(-co,co). The 

slope of the loan repayment function with the constant risk 

aversion will be: 
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000 R^^+K 

(10) - i - = ^ 
dr^ (Rb+Ri) r i 

where JV' (dg/dvy.) dr^r 
K = — 

0]_LfV'gdr£ 

The denominator of K is positive since the conditional 

expectation of the marginal utility is positive. The sign of 

the numerator depends upon the correlation coefficient, 

V, between r£ and rĵ . It can be shown that K is positive 

(negative) when \\i is positive (negative), since the 

numerator of K is proportional to M/JV {r£-E(r£ | rĵ ) }gdr£ and 

V' is increasing as r£ rises[5]. Therefore, loan repayments 

would fluctuate more (the slope of the loan payment function 

becomes steeper) than in the initial case (7) if lenders' 

financing cost is positively correlated with the investment 

return of the borrower. If it is negatively correlated, 

that is, if deposit rates in international financial markets 

decline (rise) when the investment return is high (low), K 

will be negative and the slope of the loan repayment 

function will be lower than in the other case. If we call 

the case destabilizing in which either p or \)/ is negative, 

we find an interesting result. Under variable rate 

contracts, a destabilizing lending behavior induces a 
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greater fluctuation in loan repayments, while under fixed 

rate contracts, a destabilizing movement of deposit rates 

causes a smaller fluctuation in loan repayments. 

Concluding Remarks 

We present an alternative interpretation of 

international loan contracts, emphasizing a risk sharing 

feature between lenders and borrowers under a situation that 

lending banks can not flexibly change the lending volume or 

the relationship with borrowers. This interpretation may 

explain the currently prevalent debt reschedulings more 

satisfactorily. It also explains the manner in which 

borrowing countries manage their loan repayment policy under 

different banking systems. When lending banks force 

developing countries to bear more risk (such as variable 

rate loan contracts), developing countries may respond with 

a greater fluctuation in loan repayments. In order to 

maintain a stable market operation, therefore, we need to 

introduce more improved risk sharing schemes between lenders 

and borrowers. 

Under the current lending system, most loans are backed 

by the borrower government guarantees. Banks are immune from 

the risk of local borrowers' default since their debts are 
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automatically transfered to the government. Therefore, banks 

do not share any risk as long as the borrower government 

maintains a sufficient payment ability. However, the 

performance of loan repayments by the government inevitably 

deteriorates once the cumulated local debts exceed a certain 

level. In this context the current instability in 

international lending to developing countries, which has 

been caused by the increased uncertainty on the borrower 

government's payment ability, can be interpreted as a 

process of finding a better risk sharing system between 

lending banks and developing country borrowers. 
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Notes 

[1] Dale and Mattione (1983), p. 15. 

[2] Makin (1984, p. 136) gives an illustration that a 

write-off of something like 30 percent of net assets, or 

1.2 billion dollars, means a loss equal to all of the 

(five largest US) banks' earnings for two to three 

years. 

[3] Sjaastad (1986), p. 265. 

[4] For example, a variable rate loan contract. 

[5] g(r£|rj3) = (27ia£j3)-V2exp{-(r£-H£j3)2/2a£j3}, where 

H£j3=E(r£lrj3)=Er£+\(/a£(rj3-Eri^)/Oj3, <j^^={l-^i>^)a^. a^ and o^ 

are the standard deviation of rĵ  and r£, respectively. 

Differentiating g with respect to rj., gives the result. 
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CHAPTER V 

CONCLUSIONS AND FURTHER RESEARCH 

Summary and Conclusions 

The major concern of this study has been to explain why 

international lending by private financial institutions to 

developing countries has become a major source of financial 

instability in international financial markets since the 

early 80's after decades of successful operation. The study 

has focused on the following three factors, none of which 

has been given a systematic analysis in the literature, in 

explaining the financial vulnerability of international 

lending to developing countries: the role of the borrowing 

government, lending banks' period by period profit 

maximization, and the risk sharing between banks and 

borrowers of the current lending and borrowing mechanism. 

Aggregation of local risks into global risks through 

government interventions is the crucial factor which makes 

the international lending to developing countries vulnerable 

to external shocks over time. By preventing local projects 

from defaulting, and thus transforming private debts into 

the public debt of the borrowing country, lending banks can 

make more profits in the short run during which the payment 
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position of the borrowing country is not questioned. On the 

other hand, owing to government payment guarantees, local 

borrowers can attract more loans at a lower risk margin than 

they otherwise could. Since the probability of default of 

the borrowing government is zero until its payment position 

deteriorates to such a level that it can not further 

maintain a positive net loan flow, the best strategy of 

lending banks is to pour more money into the borrowing 

country at the highest rate that they can. As a result, the 

competitive market force causes overlending and 

overborrowing, compared with the level given by the 

profitability of loan projects and the payment ability of 

individual borrowers. During this lending boom, local 

borrowers pay a risk premium lower than the optimum, which 

means that lending banks are forced to charge the risk 

premium lower than the optimum due to market competition. 

However, after some borrowing countries fail to repay 

loans due on schedule, the probability of default is no 

longer zero. Instead, the probability increases rapidly 

since lending banks are trying to withdraw money as quickly 

as they can in the belief that revenues from the loan 

projects would not be sufficient to meet all the payment 

requirements. This will push the borrowing country into 
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deeper payment trouble. This destabilizing banking behavior 

is intensified by an inadequate accounting procedure, the 

period by period profit maximization, which causes a myopic 

lending rule under which all the available information is 

not used. 

In addition, payment guarantees or other government 

interventions introduce a 'public good' problem where 

individual banks and borrowers do not bear the whole 

consequences of their decisions. Under this circumstance, 

lending and borrowing decisions tend to be based on the 

aggregate payment ability of the borrowing country rather 

than on the profitability of local loan projects. This 

creates distortions in the risk sharing among lenders, among 

borrowers, and between lenders and borrowers, at the same 

period of time as well as at different periods of time. 

In the absense of regulatory bodies and punishments 

against defaulting borrowers available in the international 

loan market, international loan contracts should become a 

self enforcing agreement. That is, they should have risk 

sharing elements in them. When the market or the lending 

system can provide a more efficient risk sharing program, 

the credit market will be stabilized. However, the attempt 

to protect self interest regardless of the other party's 

welfare will make the market fluctuate more. 
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Policy Implications 

Based on our analysis, we propose the following policy 

alternatives. 

1) A mechanism should be made deterring government 

interventions into loan contracts. We need to make the 

contract an agreement between lenders and local borrowers, 

letting the loan market determine the price for risks and 

the loan flow[l]. 

2) When borrower government intervention is inevitable, 

then loans should be arranged by the public institutions 

such as the IMF, the world bank, and lending country 

governmeents, to match the public debt with a public loan. 

It will reduce the public good problem coming from the 

public debt and private lending situation. Also the value 

of the government payment guarantee should be carefully 

examined. Banks need to assess thouroughly whether the 

borrower government has sufficient foreign exchange revenue 

sources independent of the investment returns from the loan 

projects. 

3) Payment guarantees should be a partial guarantee to 

eliminate the public good problem accompanying payment 

guarantees. This will make a more efficient risk sharing 

scheme between lenders and borrowers. It also lower the 
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probability of the borrower government insolvency itself in 

bad crop years. 

4) We need an international agreement on the accounting 

procedure of international banks to standardize the 

evaluation of international loan claims, which forces banks 

to maximize profits over the loan maturity, not in the 

current period only. Also, there should be made an 

improvement in evaluating the market value of sovereign 

claims. 

5) Finally, development of domestic saving facilities in 

borrowing countries is desirable because they will work as a 

reservoir to contain the excess income in a surplus period. 

Lending banks need to treat these saving facilities not as a 

competing factor vying for lending opportunities, but as a 

complementary factor stabilizing the borrower country's 

payment ability. 

Extensions and Further Research 

The study has not been completely satisfactory because 

many results rest on some crucial assumptions. It did not 

provide proofs on the existence of equilibrium in the loan 

market, which will demand a much deeper theoretical analysis 

than we have here. Also, the desirability of foreign 
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borrowing, or the factors which make a country or an 

individual remain in a net borrowing position have been 

assumed away in this study, but it deserves rigorous 

analysis. Specifically, differences in the rate of time 

preference, in the degree of risk aversion, and in the 

characteristics of income fluctuations must play important 

roles in determining international lending and borrowing as 

well as the pattern of international trade of goods and 

services. Recent works of Clarida (1986) indicate that this 

area of study is highly promising in the future because it 

can develop into an integrated theory of international trade 

and international finance. 

Another extension of the study is to include explicitly 

formulae for the lender's and the borrower's expectation in 

the model. Then the interaction between lenders and 

borrowers can be regarded as a game. The analysis can give a 

richer applicaton if it adds the elements of financial 

speculation to the model. However, the level of theoretical 

complexity required for the analysis might prevent us from 

obtaining any readily interpretable result. One alternative 

is to resort to computer simulation instead of analytical 

derivations. 

.^^..^.....^^^.^mmm^smii:.^ :.m^imm 
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A final extension of the study is to develop a 

principal-agent model to explain the relationship between 

international banks and a developing country government. The 

government is assumed to possess many profitable projects, 

and international banks need to explore higher profit 

opportunities. We can assume that the government acts as an 

agent to international banks in developing world resources. 

Then, the current crisis could be interpreted as a stalemate 

in the relation between the two. The principal-agent 

framework can be extended further to the relationship 

between lending banks and their government and to the 

relationship between borrowers and their government. This 

may produce a variety of interesting analyses for the 

current problem in international lending to developing 

countries. 
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Notes 

[1] This means that local borrowers are allowed to default 

without affecting the aggregate payment position of the 

borrowing country. We have a precedence set by the U.S. 

borrowers in the nineteenth century. They had 

independent revenue sources and could default without 

cutting off credit to the entire country. See Dale and 

Mattione (1983, p. 4). 
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