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ABSTRACT

Lending scross naticual boundaries is different Zrom lending within
national boundaries for two reasons. First the lack of legal sanction if
debt is repudiated and second the difficulty of enforecing collateral
requirements. This paper examines a medel of internaticnal lending
wherte the borrower is allowed to repudiate if this is to his advantage.
There 13 an infinite time horizon and the borrower has an 1.1.d. income
stream. We consider [wo cases: first whers the lender must hreak-ewven
period by period and second where the lender only needs to break-even in
the leng-run. It 1s shown that the twe cases are equivalent and that,
although debl is initially restricted, consumption is completely scabilised

in the long=-rum.



INTRODUCTION

Lending acvoss natiecnal boundaries is different from lending within
national boundaries because the borrower's assets cannot, except in
exceptional circumstances, be sequestrated, Witheut ponssible sequestration
collateral reguirements cannct be enforced and there is no legal sanctien
against repudiation of debt hy the borrower. The borrower will repudiate
if he believes he can gain an advantage. In the words of Eaton and Taylors
(1486) the borrower will repudiate if he is insouciant as well as if
he 15 illiguid or insolvent.

There are a number of possible non-legal sanctrions against
repudi ation; trade embargos,diplomatic and political pressure, withdrawal
of trade finance and withdrawal of future credit. This paper, like Ezton
and Gersowvicz (19051) cencentrares on che withdrawal of future credit.
In particular it is assumed that any default is uniwversally observable
and that banks will refuse to provide any future credit once a lender
has defanlced.

There is strong evidence from Morth Korea and Rhodesis that trade
sanctions do not work. Though whether withdrawal of future credit is
any more effective is debatable, However much of the analysis of rhe
paper would ge through if withdrawal of credit was fer a Einite period

rather than forewver.
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THE MCDEL

There are two types of agants: scovereign borrowers and
international banks. The borrower has a per-period strictly concawve
utiiity for gbjective) function, u defined oo consumption (or absorbtion),

¢. It iz assumed u 1s twice contlnucusly differentiable and lim C+Gu’(c)= —

The borrower's income, ¥ 13 i,l1.d. over an infinite number of dates, t=0,1,...,=,
and has one of 5 possible wvalues, ¥p S ¥y S sees ¥ with probability
— — —
E P o=1.
Fg» sgS 5

Banks are risk neutral and like the borrower discount the future by
a constant facter a. They can observe the borrewer's income at every
date so the amount loaned and the debt-service pavments incurred can be
made conditional upon income. They cannot seguestrate the horrower's assers
and the only sanction against default is the withdrawal of future credit.

All banks are aware of any default and observe a woratorium on future lending,



DEET CONTRACTS

Suppose a bank agrees to a loan of b in the current period and
expects a repayment d’s next period if income is Y g Such a loan is
feasible if

b = aEd”
5

——
s |
Ry

where E is the expectation taken over income next pericd. So a loan
is feasible if it equals the expected discounted debt-service obligations.
The bank then breaks-even period by pericd. Se (F) is the zere profit
condition for one perivd leans. Clearly new loans will not be granted
unless debt-service osbligarions have been met.

let 05 Ys ™ ds be the net iccome Iin state s and denote ner income
next peried by z°, In the initial period % WO for each s=1,2,...,5.
Consumption is net income plus new loans, c=z+b. Given z the borrower
and banks will sgree a loan and repayment schedule to maximise the
borroewer's utilicy. Let Ufz) denote the maximum future expected discounted
utiliry of the borrower tzking into account all future loans. If the
borrower is not ro fefaulc.

U[zs) > u{ysh + ) A=l eely2; g8 (KD)
where y_ is the certainty equivalent income, i.e. u(y,) = Eufysl.
The no-default conditien says the Borrower must do as least as well by
meeting his debt-service cbligations as defaulting and going on his own
thereafter.

The function Ulz) is defined recursiwvely by the principle of

optimalicy.



The optimality egquation is
U{z) = max ulz+h) = aEU{ys-d’s) (o)
b, {d° ) o
subject to (F) and (ND}. Substituting condition (F} and letting xs
be the multiplier for zondition (KD) the firsc order conditions are
au”iz+h) = {-::.-l-}.s} U'(z's}, s=1,2, ..., & (FO)
Together wich the snvelope condition
u'{z+h) = U {z) (E)
they determine the optimum lean and the horrower's conswmtion.
Frem (E), U(-) Is strictly congave.so standard argumencs imply the
existence of a unique optimum. Also z i5 bounded away from zero or

¥ dS for every s=1, 2, ..., 5. S0 the borrower ls never illiquid
or 1nsolwent.

If the borrower is completely honest and does not default even
if it is to his advantape then z’3=z in every state s=1,2, ...,5.
Consumption will he completely stabilised at c=ay* + (1—-}.)}.?5{[.]} where
y* = EYS and vs(UJ is the actual income at date c=0,

Tf however, the borrower would defavlt the condition (ND) must

be imposed. Then

BEESULT 1 There is a critical state ¢ such that z’q iz constant

form=1:2, i €, and forogmesl, oady iy H,H(Z'r) = u(yq) + guly, }/{1-a}.
1

PROOF  Let Ufz”_ ) = uly ) + 2uly,)/(1-2). By (ND) U(Z'qJ?'ULZ'Hl}

for gq=e+l. But then Irom fFﬂllq}lu_liﬁ. Therefore 3 = 0 for g<c+l and

U'(Z'qj = U (z+b} independent o 4.
RESULT 2 Let c be the critical state at date t and suppnse state s occurs,

Let m=max {¢,5). Then z'u=zS FoesgpelyZscsmma e . T B g=m+l,m+2, ..., 5.

- 1



PROOF Censider g=1, 2, ..., m and suppose 1C>D‘ en z'q i zq < z5
by (ND} and Result 1. But from (FUO) z_ < z° . 5o % =) and 2" =z .
§ q q q s
Nexr consider g=m+l, m+2, ..., 5 and suppose R1=D. Then z'n = 25 from
{¥FD) and zq Bige by Result 1. But this implies z_ > z'q which viclates (ND).
q

So & = 0 and 27 =z .

q q

Result 1 shows the borrower is constrained by the non-default
condicion when income is 'high', This is te be expected, 'high’ income
states are likelv rc ba associated with net repayments. In "low' income
srates net income and hence consumplion 1s stabilised.

Result 2 shows how 'high' income states are defined. The eritical stare
state depends upon past history. II the critical state at t is ¢ and
gtate s occurs then the crirical stare ar dace t+] will be the greater

of ¢ or 8. At date t=Q z =y, and {ND) is satisfied so the cricical

is the lowest state such that ¥ < z

where =z
5 e

satisfies Uiz ) =
ok —+]

e

“{YC'H:I + -'1:_:[:,-*} FlL=n) .

CUROLLARY  Let c'q be mexrt periods consumption in state g. Then

c’ =¢ for g=1,2. ..., m and ¢° = ¢ ,q=m+l, m+?, ..., 5.
q s g=l,a, 3 aq qq mTe, 5

PROOF From (0) b iz a fimction of z. Let h =h(z ). Then ¢~ =z" +h(z”" ).
q q Q q q

-

50 for g<m ¢ =2z +b =r¢ and forq > w*i,c” =2 +hb = c .

- " q s 5 5 = 9 9 a4 q
Consumption 1is also noun-decreasing in income.
RESULT 3 0 ¢ defdz < 1
PROOF Using Result 2 in (0) and differentiating defdz = {1-n Ez i

=1 q
So consumption never decreases. If rodav's income is higher than

yesterdays then censumption increases but by the smallest possible amount

to prevent the borrower from defaulting. 1E today's income is less than

vesterdavs then censumption remains the same,




In the leng run consumptien will be perfactly stabilised.

Let ¢* be the long run value of consumpticn and define

where v (o) is income at darte r=¢.
5

2% = maxiy (o),z.)
s =3

PROPOSITION 1 In the long run o*=xy® + {l-alz*. There exist u* and

By

Elll.".h. tl:la.t far ;]_?.-a_?".'! z*-'}rs‘ 5-1,2} .....,S; arid fUr :5.‘:&.'-‘_, z*=E-"

)

PROOF Since state 5 must occur in finite time, by Resuit 2 the long

run value of net income is z#. Then by {(F) c*=ay* + (l-g)z¥*. Therefore

U-':I:.EY* += 1:]_—3::]‘?:-5} = -D;ll{}"*:l ¥ I::l_':"':lu{-}"s:]+

So for o sufficiently small z E

& 3
¥

s

q-1 A FS-E ey 7 Yl

And ¥g < Eg ¥ al{y*=y, ) /{1-3) = U, so0 for x surficiently large

B Sy S ¥y Baev g

1
L

For z sufficiently large the nc-default cenditicns (ND) have nc

impact. Heowever for o o« g%, at least for some initizl scates, long

run consumption will be higher than it weuld have been without the

no—default constraints. Of course 1f « is relatively low this long-run

value is discounted quite a let and in the short-run consumption wiil

be lower. For a < oy, leng-run consumption is greater than y

5-1°

By wav of an example consider the stochastic model of Eaton and

Cersovitz (1981),Inzome is,with egual probability, 1 +

T 0r 1 —a.

Let p=y*-y, be the risk premium, If the borrower has constant absclute

. . . £ f LT
risk aversicn then p=! o~ a, where &4 is the Arrcw=Pratt coefficient

of absolute risk aversion. Let q =y = av* - {l-anlz,,
—

: { i i pid A
= fl—ﬁ}yz + oy, Then g = za{l-n)ip+e} 4, so chat Z,

vt |

Diiferantiating, Z5 is decreasing in  and A but maybe

decreaszing in o. 3o the higher the discount factor and
degree of risk aversion the less likely it is that the

will bind.

where

= {1+ = {q+gp}ff1']).
increasing or

the higher the

(WD) constraints



LONG-RUM CONTRACTS

Condition (F) restricts loans to one period onlv. Debet-serviece
payments must be made before any new loan can be granted. In this
section it i# shewn that ne long term contract can do any better.

4 long-run loan contract is a sequence {at}tjﬂ whers a. is
the net lending at date t. It will depend on the encire past history
of inecome. Given a long=run contract let U5 be the expected discounted
utility to the borrower from the contract from date t onwards. It is
defined recursively by US = u{ys + as} # mEU’q. If the borrewer is
not to defaulc then Uq i_u(yq} + guiy, ) /(1 - 1.

The bank will choose the contract which maximises its profits. By Bellman's

Prineciple if the conrract maximises prefits at date t it does so from date

t+1l. Let d(U_ ) be the banks maximum profits at date t if the borrower gets

Us' It is defined recursively by
dill J = max -a + abfd{lU" ) (AR
s s q
(U- :I E
Bgr b q gq=1
5.t ul?3+as} + aEU . = U5
U’q B u(yq) + auly, )/ (1=a) aelysdy ovwg 8

The two optimality equations (0) and (07) are egquivalent, Net

lending is a=b-d, so letting dq = d(U’q}= U(z'q}. (07) implies d_ = zEd~”

L.
]

which is conditien (FJ.

PROPCSTTION 2 One perind contracts and long-run contracts are equivalent.



CONCLUSIONS

The medel we have examinad 1s very simple. Yet there are some
strong conclusions about how ceonsumption is scabilised and how one
pericd loans are as good as leng-tun contracts.

There are, however, a number of interescing problems not taken
inte account. The lender i3 assumed to he able to cbserve the borrowers
income, so there 1s aymmetric informaticon. A natural extension is to
assume that there is asymmetreic informstion and the bank cannot
chserve income. Also the bank is assumed te observe toral indebtedness.
This is probably unreaiistic, for example in Wigeria even the federal
government was unable to keep track of state horrowing.

Also ne new informaticn becomes avalleble throwgh time so there
is no role for renegotiating or rescheduling of debz. MNeither has the
denominaticen of the debt been comsidered, everything is in real terms.
But most debt is dencminated in dollars te¢ prevent sovereign debtors
from increasing the inflation rate to service the debt. This causes
problems when there is unexpected changes in interest rates or exchange
rates.,

Heither is there any role for capital. A useful extension might
he along the lines of RXletzer {1934) who has foreign capiral as a

distinet factor of production in the domestic econcmy.
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