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i. Introduction

The issue of under what conditions economic agents have an
incentive for "honesty” in the credit market is a basic issue in
banking and finance. This paper exzamines why some Cconsumers are
more likely than others to repay lpans in the credit market. By
developing an explicit "reputation" model that ogenerates honest
behavior by some borrowers and dishonesty by others, more
powerful predictions can Se obtained than by assuming this
behavioral pattern. Credit markets have an especially rich set
of empirical regularities and therefore, appesr to be  an
especially fruitful market context in which to study the rational

basis of honest behavior and misrepresentation.

A variety of stylized +facts about credit markets will be
explored in the model analyzed in this paper. Economic agents
value having a reputation for good credit and therefore, resist
defaulting even though it is short—-run optimal not to repay a
lpan. Fast default decisions of a borrower influence the
market’'s perception of the characteristics of the agent and
thére{are, future borrowing opportunities. ficcess to the credit
market and the resulting terms are determined by & borrower’ s
credit history. Borrowers take these effects into account in
their default decisions. Defaults occur despite borrower
liguidity when the ipan is due and repayments occur even on
unsecured loans, despite a lack of collateral. Borrowers with

Righ current returns typically repay and those with very low



returns default. Banks use the credit history of a borrower in
determining whether to offer a loan, the interest rate to charge
and the necessary secuwity. Borrowers who have defaulted are
often denied access to the market or guoted a higher interest

rate than those who repaid.

This paper explains these observed phenomena by a dynamic
game With asymmeiric information. In the model the borrower has
a short—term project in each period that can be financed with a
short-term loan. The borrower decides in each period whether to
undertake the project, and chooses a loan contract {a
specification of the interest rate and collateral requirement)
from those offered. The repavinent default decision is made once
the borrower observes the realized retwrn from the project. The
tirm’'s future probability distribution of returns is modeled as
conditional uwupan its most recent observation of returns, where
the higher the cwrrent return the more favorable is  the
borrFower s future rate of return distribution. The decision
whether to detfault signals information about the borrower’s
futire rate of retwn distribution in that the current realized
retuwrn is not directly observable by banks. The Ffuture
punishment of the banks uvpon default is either a higher interest
rate or an outright credit denial (when there is no rate that can
be charged to earn banks a competitive retwrnd. These
punishments have greater cost to those with more favorable future
opportunities (and current retuirn). Under sSome cCircumsiances

this wvields the eguilibrium result of wvoluntary repayment by
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those with good draws, demonstrating their {futwre credit
worthiness, and default by those with low currFent retorns

idespite adeguate liguiditvy).

The 1learning by a competitive banking sector of the
borrower's credit history results in market “punishment" of
defaulters that is ex post rational and a "compeltitive" market
response., In models of credi% default {=2.g., Stiglitz and Weiss
L1978%3) the lender has a laong—run relationship with the borrower
so that the treatment of defaclters can be designed to induce
repayment. Yet, less favorable treatment of defaulters need not
result from punishment by a bank with (2.g9., ex post) monopoly
power over the borrower. The game +ormalized here is one in
which the terms available in the marketplace reflect anticipated
defaults. In esach period there are two banks (the banks are
distinct in each pericd! so that applyving & modified Bertrand
undercutting argument implies that banks emrn zero expecied
profits pericod is too high=1 A competitive-like solution is the
equilibrium of the game. In the model, the learning bDy the
market rather than deliberate “"punishment" by an individual bank,
gisciplines the borrowers {for this reason distinct banks are
assumed in each period). The correlation in borrower returns and
the lack of ochservability of these retwrns by the lendsr play

central roles in the modeling strategy.

The main complexity in the modeling is that the competitive

response of the banking, which is determined endogenously as an
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gquilibrium market response to the credit history, must have the
correct incentive characteristics. The analysis focuses upon a
two—period setting. Secured credit is the only type of credit
the market will supply at the second date (all borrowers would
default on uwunsecured credit in the second peried). However ,
under the conditions derived unsecured credit will be offered in
the +irst period. The moral hazard problem of default on the
unsecured contract is resolved by introducing private information
o the lender s subsequent opportunities and the use of end game

enforcement .

The central purpose of this paper is to use a repuiation
approach to uwnderstand the behavior of lenders in punishing
detauliers when the lender lacks a long-—run contractual
relationship with the borrowsr. This is a powserftul paradigm +or
understanding behavior in the credit market and other contexts.
The endogenous incentive to maintain a reputation has been
previously shown in game theoretic environments with sexogenous
uncertainty {(e.g., EkEreps and Wilson [19821 and Milgrom and
Roberts [19B21) or an infinite horizon (e.q., Dybvig and Spatt

Ligao0l).

This research is also closely connected to several other
strands in the literature. The role of lesrning in competitive
markets has been used to understand observations in other
gettings f{(=.g., the analysis o0f managerial compensation of

Holmstrom L[19831, labor markets of Harris and Holaostrom [19821



and ipsurance markets of Falfrey and Spakt [17B51). adverse
selection and moral hazard issuss have also been studied in
credit markets {e.g., Stiglitz and Weiss [1781, 1%831). fAnalytic
credit evaluation models have been derived {e.g-.,; Spence L19741)

and also tested empirically.

The analysis in this papsr 1s somewhat topicsl in light of
the considerable interest in repayment and defauli issues in
international banking (e.g., the feared domino effects of country
defaults). In fact,; Eaton and Gersovitz [19811 and Sachs L[17831
sxaming credit repudiation in international finance, but
exngenously assume that those who default are indefinitely denisd
credit. {An interesting survey of models of international
lending and related models 1s Grawford [17841.) Bacause our
model uses enforcement at the horizon it is not directly
applicable to international issues, but our reputation modeling
strategy (compared to the standard long—vun contracis approach)
could prove guite useful in international markets. fn intfinite
horizon reputation approach is briefly discussed in the

concluding section.

Irn Section 2 I develop the basic wmodel and some preliminary
results. I examine voluntary repayment and defanlt in Section 3.
In Section 4 I consider the impact of usury ceilings and in

SBectiaon 5 discuss the natwe of mixed strategy equilibria. I

ronclude in Section 4.
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2. The FModel and Basic Results

Our model is a dynamic game with asymmetric information. The
model i1s set up as a two period model and all consumers and banks
are assumed risk neutral. The model has two dates within =sach
period {(there is no discounting within the period). In each
period the consumer can barrow at the initial date to undertake a
project that costs 1 and returns either & or & at the second
date in the period, where § » a. Consumers are assumed to
maximize expected intertemporal consumption applying a discount
factor of § (O<F<1) to the second period {(as illustrated by the
casg in which the market interest rate is zerao, but the model
terminates with probability 1-§ after the first periodi- In the
first perind there is a wniform prior on a two point distributian
of retuwrns (.59 probability on each of the two points?. The
transition structure for the probability distribution is given by

Frob {i‘_2= B ll‘_i = &) = Frob (rm = ulri = @)

“

g
and

i-q

Prob (ro = 8fry = a) = Frob (ro = al|r{ = 8,

where rj denotes the realized retwrn in period i and the
retention probability g satisfies .3 < g < i.% Therefore, the
stochastic generating process is a positive tirst order Markovian
prmcezzug I there is no loan in & period then the consumer
still draws a realization, but does not observe it. in each
periad the borrower faces a two-stage decision process;  the
arguments of the strategies at both stages are the credit history

and all past retwrns and at the second stage also inciudes the

current return. At the first date in each period the consumesr



decides whether to undertake the project and i+ sa, which
financing option to select from those offered by the banks. At
the second date in & perind the borrower decides whether to
default atter observing his current retwn realization. In much
of our analysis we restrict attention to pwre stirategy repayment
and detault decisions. {(We motivaite this restriction in Sectian

Sa )

The analysis assumes there are two banks in each period (see
footnote 1Y. The banks are distinct in different periods so that
there is no role for a bank to "punish" a borrower who praviously
defaulted at that bank. In our two-—period world the game has
five players, i.e.; the borrower and two banks per period. Each
bank obssrves the borrower’'s credit history (past borrowing
decisions and defaults), but not the borrower ' s actual returns.
The strategy of a bank is whether to offer a loan contract {in
its  period) and the terms (interest rate and collateral
requirement)y. This strateoy is a function of the credit history.
The banks play prior to the borrower at the first date in each

period.

Summarizing the timing of playver moves, {+irst, banks move
simul taneously and offer the borrower loan contracts. Second .
the borrower makes his investment choice and financing decision.
Next, nature selects a return realization using the hypothesized
stochastic specification. Finally, the borrower makes his

repayment decision. The same sequence of moves then occurs in



the second period.

The set of feasible contracts is specified exogenously. Two
different kinds of contracts are allowed. An unsecured contract
specifies a gross interest rate, but lacks enforcement
provisions. Repayment occurs uander this contract only to enhance
the borrower’'s reputation. There are no direct transaction costs
associated with the wunsecured contract. Under a secured loan the
bank takes over the project in the event of non—payment of the
gross interest {principal plus net interest)y, but {forecloswre
costs the bank ¢ (0<c<a).? Direct transaction costs occur under
the secured contract when there is a positive probability of

detfault.

Banks earn zero expected profit on any offered secwred loan
contract in that the contemporanecus rival would undercut any
cantract earning positive expected profit. {(The same argument
would apply te a situation of one bank per period with a
potential entrant.) The gross interest rate on the secured
cantract is denoted by R¥ and must satisfy 1 € R® 4 8. In the
event of favorable return the borrower repays 1in order to make
some  current brn%it and develop a favorable credit reputation.
In the case of an unfavorable retuwrn I restrict attention to the
case in which the consumer defaults® and then the lender receives
a—~r. PBecause the expected retwn on the secwed contract squals
cost, p R¥ + (1-p) (a—-c) = 1, where a] is the bank's prior

probability on the high realization so that



As expected, the gross interest rate increases in the anticipated
probkability of default (so the interest rate is higher after a
defanlt than a repavment) and decreases in the amount the bank
collects in the event of foreclosure. The oross interest rate is
independent of § (provided there is a feasible market clearing
rate). If pg + {(1-p} {e—gc) < 1, then there is no market
clearing interest rate on secured {or unsecured) debt. If
prll-(a—c)1/L8—{a—c)1, then the marketplace can provide a securad

contract that breaks even.

The values of the exogenous parameters can be divided into
several cases. The assumption 14s<$ implies that in the unigue
equilibrium the project is undertaken each period under a secured
loan with greoss interest equal teo 1, the borrower does not
detault and the contract is costless in equilihr‘ium,5 This
equilibrium solution is clearly optimal because there are no
toreclosure costs or credit denials for this efficient project.
The condition a<f<l dimplies that there is a unigue Nash
equlilibrium in which no loans are undertaken (the fair odds
condition cannot hold for any secured or wunsecured contract since
pf + {i-p) e < 1 Ffor O L p < 1. The optimality of this
eguilibrium is implied by the inefficiency of the project. It
=98 4+ .S{e-cy < 1, then no secured {or unsecuwred) contract can

initially Ffinance the project not previously undertaken. Under

this condition the banks will not offer financing. Therefore,



a < 1 < § and .98 + .S{a—-ci > 1 are assumed throughout the
remainder of the analysis. Then, in the final (i1.e., sSecond)
peEricod only secwwed debt will be offered {unsecured debit will not
be offered by any bank in the final pericd since all borrowers
would defauli). Under ow conditions financing is used in the
last period when the favorable distribation of returns is
anticipated. The supplemental condition (1-qg) &8 + g {(a—c) > 1
must hold for the borrower to be able to obtain second period
financing when the unfavorable distribution is anticipated. A
denial of secured credit in the second period occurs when (1-g) 8
+ g f{o—g) < 1 and the unfavorable distribution is anticipated
{i.e., as shown in SBection 3 afiter a default). When a secured
lpan is oaffered in the last period its interest rate is

determined as above.

I1¥f secwed debt is exogenously precludedy; then no unsecured
loans are issued in any finite horizon model. In the last period
the borrower always defaults on an unsecured loan so that the
loan would not be issued. The pnext to last period is then
etfectively the final period. By backwards recursion these
non—collateralized instruments cannot be offered in any period of

a finite horizson world.

Ha Yoluntary Repayvment and Default

This section examines when unsecured debt is wused in the
first period. Borrower payments under unsecured debt  are

"voluntary." The second pariod banks draw inferences about the



return distribution from the period 1 defanlt decision. The
market response to default produces a more substantial penalty
among those borrowers with a relatively favorable distribution
{e.g.; these are more likely to repay the full contractual rate
in the future and they would also find a denial more costly). We
derive the conditions for a separating eguilibrium in which aonly
those borrFowers who obtain a good draw actually repay,7 {In
Section 2 it was demonstrated that necessary conditions for the
use of unsecured debt in period one include .58 + .Sle—g) > i

and a 4 1 < §. These conditions are imposed throughout the

remainder of our analysis. )

Under a voluntary pavment contract no consumer will repay &
portion of the lgan while being identified with the inferior
distribution in the +uture.B Therafore, in a separating
equilibrium those who default make nﬂ.payment under an unsecured
contract. The amount paid by those who signal the favorable
distribution yields the bank nonnegative expected protit. Using
a standard Bertrand undercutting argument this gross interest
rate must vield zero expected profit, i.e., the gross interest
rate eguals the reciprocal of the probability of repayment.
Therefore, the gross interest rate on the unsecured contract in
the first psrigd must be 2 {recall the .5-.5% prior over {first

period realizations).

First consider the case {1-g) § + gqla—c) > 1 {strengthening

=598 + .S{a—c) > 1) so that the project is always financed in the
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second period. If the borrower defaults in a separating

eguilibrium, then the interest vate on the period two secured

loan is

A |
R, = (1—(a—c2) + {a—c),
2 i-g

while those who repay face a subseqguent interest rate of

Rl = (l—{a—r}) + {e—C}.

L |-

The present worth of the sxpected gain to repayment by those who

Feceive & good draw in pericd one is

oy = i (a— 1 1
B g (Ry-R,) = (1-(e—C)) § q [1_q q]
The analogous expression for those who receive the bad draw in

period one is

(1—Ca—e)) Bli-g) [T%E - é] .

The penalty to default must be larger +or those with favorable
Tuture opportunities. The separating conditions that guarantes
repayment by those with the favorable future opportunities and

default by others are given by

(1-ta—c)) B q [Téa - %} r oz (1)
and
(1—-(a—c)) B (1-g) [T%E - é] 2. ()

e
i)



The first condition can be rewritten as

+ F Fl—-€e—-c)3 | &
+ 25 El—(a—c¥3 T

kI hl

il

TN
E

whei e

Condition {1} holds provided that the uncoeonditional retwns ars
correlated esnough. MNotice that condition (2} holds generallyq S0
that those with bad draws always want te default whert

(I—qib+gla—c) 1.

In a sensg this explains defauwlt without relying on
illiguidity. Adeguate ligquidity is guaranteed by endowing each
apent with enough additional resources at the second date in esach
period to repay the loan. Then, the separatincg condition (2
rather than liguidity considerations explains default by those
with a poor rFealization. To guaranteese that the agent with the

good return repays we impose the separating condition {12,

(1-(a—c)) F q [TE‘E; . é] 2.

In this solution there is a reputation rationale for repayment of
unsecured debt prior to the +inal period. I¥f this separating
equilibrium is feasible, then the unsecured contract dominates
the secured alternative (which imposes positive expected

foreclosure cost).



Dectreasing o or increasing C increases the market
punishment to default,; potentially resulting in satisfaction of
condition (1) only atter the shift. & small increase  in
toreclosure cost (or decline in veturn in the bad state) in soms=
circumstances results in an incentive for the borrower to repay
an unsecured JTirst pericd loan in the event of & favorablea
return. These changes in T ar o can actually make the
consumer better off by making first period unsecuwred debt (with

zero transactions costs) viable.

The analysis of a market—based disciplining eftect of credit
reputation assumes that the project is finapced in the market.
Extra resowces available in the first period in principle could
be used to Finance the project in the second period rather than
to consume in the +First period. However, it is costly {for
consumers to save because of the discounting {(8.g., COnSumeErs
would pav ta avoid holding consumable resources in the event of
their own premature death)- I+ this cost of savings exceeds the
expeacted cost of forecloswe of second period debt, then all

timancing is external. The condition

o}

1 ~-p 2P gc (3

implies that = is small enough so that external financing iz
attractive, sven in the case of an unfavorable second period
opportunity set. Even +or those who default, it is cheaper to

finance through the market if condition {(3) holds. Biscounting

14



is clearly necessary for (3) to hold. Under condition {3) the
external financing arrangements are not disrupted by a cansumer
maximizing expected cansumption. An alternative to (3) is to
directly assume that it is too costly teo store the good betwéen
perin&%. For example, if the goods is perishable then none of

the good is saved and all financing occurs throuwgh the market.

Mext we examine when the project is not financed in period
two in the event of & bad realization in period one, i.2.,
{(1l-g) § + g te—c) < 1 < .38 =+ Ste—c). 10 As earlier there is a
greater penalty to default by those with favorable opportunities.
A borrower with the good return repays if

Bg (8-R,> > 2,

or B 8 g + {1-g) (e—c)—-1}) > 2 . {43
A borrower with the bad return detaults if

Bo(1-q) (5-Ry) ¢ 2

i

% B {l-g) (B g + {i-g) (e—c)—1) < 2. (5)

Unlike condition {(2), condition (35) does not hold for all values.
However, the separating conditions {(4) and (5} are consistent for
some parameter values. If the separating solution is feasible,
then unsecursd debt drives secured debt out of the market in the
first period. This analysis again assumes that financing by _the

market is optimal in the second period, provided that some +form

15



of financing is optimal.

The seqguence of contracts obtained in either type of
separating eguilibrium {(i.e., with no credit denial in period two
or a credit denial only in the bad state) is efficient subiect to
the informational constraints imposed by the environment. In
particular, long—term contracts would not improve the squilibrium
allocations. Tha pﬁtential degartures from  unconstrained
efficiency are the contract enforcement costs (on unsecured
craedit), the use of savings rather than market Financing of
projects, and inefficient project selection (2.g., & «credit
denial that is inefficient given the available information). in
our separating solutions the only actual departures from fipst
bhest efficiency arise from the second period enforcement costs on
secured loans. Becond project financing occuwrs only  when
efficient and the resulting enforcement costs cannot be avoided
in the final period by the use of long-term contracts. In
contrast, i+ secwed contracts are used in both periods (e.g.s
when a separating eguilibrium is not feasible), then the
equilibrium sequence of contrackts need not be informationally

constrained Fareto efticient.

4. Usury Laws

ES i

Governments often impose a ceiling on the interest rate
charged on any l1oan agreement. The reputation mod=l analyzed in
this paper is useful in identifying several effects of a usury

law, some of which are not readily apparent.
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Consider the impact of a usury law in the tirst period of a
two—period world. The interest rate on an unsecured contract is
above that on the secured loan. I¥ the usury ceiling is below
the unsecured rate, then the unsecured contract is infeasible.
Consumers would be forced to use the costly secured contract. In
fact, suppose the observed interest rate on the secwed contract
is strictly below the uswy ceiling. Then, the usury law is
costly even though there is no outright denial of financing and
the usury ceiling does not hold with eguality on the observed
{i.e., secured) contract. Alternatively, i+ the usury rate is
high enough then it is npot binding, and if it is below the
secured rate then a traditional denial of market financing occurs

{more costly self—financing could arise though).

Mext consider potential effects of a usury law that is fully
anticipated, but imposed only in period two. I+ the uswy rate
is low enough,s then all second period market financing will be
eliminated. This transforms the +first period into the final
period so that a secured contract must be used at that dats.
Both the second period denial and the first period reguirement of
security can hwit the borrower. When (l-q) § + g (a-c) > 1, &
somewhat higher uwswy rate in the second period will lead to a
denial of financing only in the bad state in situations in which
financing would otherwise be available in both states in period
tw. This incresasss the punishment to default and can make

feasible a previously infeasible unsecured loan in period one.
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The usury law in this case acts as a way to precommit the market.
To wverify that the usuwry ceiling can make an unsecured loan
feasible in the previous period we note the consistency of the

following conditions:

(1-g) & + g (a—c) > 1 (a),
L (1-{a—c)}) + {a-c) < Uswry Rate < I%E {i—fa—c}} + (o-c} (b,
1 1
e S
(i-(a-c)) B q [1_q q] . ey,
B (gb + (i-gy (a-c} - 1} > 2 {0},

k3

f (l-g) Egf + (1-g) (e—g) -~ 11 < {a),

q

an I —F = F goc {(f).

Condition {a&) guarantees that there would bhe no second period
denial without the uswry law and condition (b) implies there is a
denial of credit in the second period only in the bad state under
the usury law. Condition {(c) establishes the infegasibility of an
unsecwred Ffirst period loan withowut the uswy law, while
conditions (d) and (e) establish the feasibility of the period
one unsecuwed loan in the presence of a period two usury law.
Eondition (f) guarantees the use of external (market) finance.
These conditions are clearly consistent. For example, It g =
P, 1 Fa g 3O, a-c N O, 8 = T70/5, .1 < F < .25 and (1 + 1/9)
< Usury Rate < 10, The consumer is actually betiter off in some
circumstances with the usury law, bercause the law precommits the

financial market to deny credit to a borrower who defaults. This
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increases the effective punishment of default and makes the
unsecured contract viable in the above example. This contrasis
sharply with the uasual perceived impact of usury laws and
illustrates the power of the modeling approach. The usury law is
beneficial provided the expected savinos in foreclosuare costs in
the first periocd (as a result of making the uwnsecuwred debt
viahle) exceeds the expected second period cost of the denial of

credit, i.e.,

B o(1-gq) (8 — R.)

[ 2

1
2

ey

ar c » LS {l-gy v+ g (e—) — 11 .

In our numerical example +this reduces to 75 © » B, which is
satisfied tor some parameter values,. 11

The example above can be sxtended so that the uswy ceiling
applies to the +first period as well as the second period. The
first period gross interest rate on the unsecured contract is 2
{since the default rate is .3 so that the wswy law is not
binding in the first periocd provided Usuwwy Rate > 2. Theretore,
the example of the usury law facilitating the use of unsecured
ceredit and in some instances being beneficial extends to the case

of a uniftorm usury ceiling through time.

S. Mixed Strategies

This section considers the possibility of eguilibria with
mixed strategies. The manner 1in which mixing arises is for
agents to randomize their repayment decision on the unsecured

first period debt. The probability of repayment in such a

19



solution depznds upaon the projesct’'s realized retwn in the first

period.

When a puwre strategy eguilibrium exists with the banks
earning zero profits, such a solution will drive out or be
caomparable to any solution with mixing. Since the banks sarn
zera profits in all eguilibria, the cost of any inefficiency is
borne by the borrower. Competition among banks will then drive
the solution toward one with the wminimal degree of inefficiency.
In the model specified earlier the borrower can pick an initial
contract that induces a path which vyields him the gréatest
expected discounted consumption. If a pure strategy eguilibrium
exists and vields zero profits to the banks, then no potential
solution with mixing can dominate and in many situations the pure
strategy equilibrium strictly dominates any alternative with
miMing. This motivates focusing upon pure strategies as long as
the pure strategy separating eguilibriem exists. The pure
strategy equilibrium developed earlier is atitractive because
inefficient internal {finance of the project is never used and the
project is undertaken if and only i+ it is optimal to do sa. Mo
potential eguilibrium with mixning can be more desirable to the

horrFower and in many situations mixing is stricitly dominated.

The use of mined strategies raises the possibility of an eu
past adverse selection problem. In particular, if a borrower
with the favorable opportunity set plays a mixed strategy and one

with the unfavorable distribution defaults, then a borrower who



defaults could be either type and retains private intormation
about his type. Then, a pooling contract in the second period to
those who default would be broken in some circumstances in which
the borrower can partially or wholly finance the period two
project from foregone consumption. For example, those with the
favorable distribution who migxed might use some internal
financing in period two in order to undercut the pooled interest

irate.

To avoid this 2x post adverse selection problem we assuine
that the good perishes betwesn periods. Then the appropriate
second interest rate for those who default in period one reflects
the used mixing strategies of those with favorable opportunities
and those with the wnfavorable distribution. Funishment to
default is necessary to ensure that the borrower will sometimes
Fapay. This punishment will be more caostly for those with the
more favorable distribution =so that both types of agents cannot
be simultanecusly indifferent between repayment and detault.
Therefore; at most ane of the itwo tvpes can mix He now suppose
(i-g) 8 + g (a—c) < 1 so that an ex post dental of credit to an
agent with the bad second period distribution is efficient.
Under a miued strategy solution all the agents whose second
period type cannot be inferred from their payment devision are
gither all given ex post profitable credit orF denied credit
(depending on the parameter wvalues). This is inefficient
relative to the information that is actuwally available to the

borrower. Since the borrower sffectively chooses the form of the



equilibrium and ex ante bears the ipefficiency, mixing is
dominated.

If instead (1-q7 &8 + g (e—-c)y > 1, then a borrower with
untavaorable opportunities cannot miyd. This fellows +raom an
argument analogous to footnote 2. By a continunity and
monotonicity argument, we can show that there is aone mixking
probability Far those with the favorable retwn distribution
consistent with those agents being indifferent between repayment
and default. Then,; the First period aggregate repayment
probability is below .5 and the market clearing rate on +irst
pariod unsecured debt must exceed 2 (Ehe rate in the pure
strategy solution). Those who repay in the mided solution are
khown to have received a good draw so that the interest rate on
the second period loan is the same as in the pure strategy
equilibrium. The mixding of agents with low futuwe default rates
with the set of defaulters reduces the second period interest
rate for defaulters from that in the pure strategy solution.
This mixed solution entails a higher first period rate on the
unsecured debt and a lower second period secured interest rate in
the event of detault (compared with the pure strategy
pguilibrium). Because the mixed strategy solution in this case
imposes no ex  ante costs (compared to the pure strategy

spoluation), it is a plausible aslternative solution.

I have not ruled out an interesting mixed strategy solution
arising when the pure strategy solution cannpt support unsecured

debt in the first period. It also would be interesting if mixed
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strategies were useful in some situations in circumventing policy

restrictions such as a usury law.

& Conclusion

The model explains a variety of stylized aspects of credit
markets. For example, the analysis suggests that borrowers with
high returns repay loans and those with low retwns default.
These features are obtained in a setting in which repayment is
voluntary and borrowers always have adeguate liquidity to repay.
The market adiusts in a natural manner, charging a higher
interest rate oF denying credit to those who default. These
results are obtained without a long-run relationship between the

borrower and a particular lender.

Various extensions seem natural. An analysis of the n—period
model should explicitly show the potential for defaunlters to
rehabilitate themselves, i.e., those who default by repaying a
subseguent loan can obtain favorable terms in the futwre; and
allow analysis of the determination of collateral reguirementis
and the length of credit denials. The effects of various public
policies toward coredit markets (besides usury laws) such as
restrictions on credit remedies can be addressed in this sort of
model . It also would be interesting to consider alternative
stochastic specifications that produce richer signaling

structures.

Finally, it would be interesting to contrast our Finite
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horizon model of credit market reputation with an infinite
horizon specification (with only unsecuwred contracts). {This
approach would be egspecially natwral in  international debt
markets. ) An example aof consistent endogenous belisfs by banks
and borrowers about the punishment strategies of other banks in
such a setting pccurs when banks believe that all other banks
will deny credit indsfinitely to anvone who has defaulted in the
past. Then there is no potential punishment associated with a
second default and if each bank only exists for a single period
there will be an equilibrium in which defaulters are shut out of
the market (see Dybvig and Spatt [19801 in another context).
Less stringent market punishment swuch as more limited credit
denials or higher interest rates to defaulters could also be

viable.



Footnotes

1. The market sitructure could be set up in a variety of
eanivalent ways. The Bertrand competition argument will apply,
even if the consuner had previously borrowed from other banks in
the market, provided there are at least two banks in the market
in each perind who have not issued a loan to the consumer
earlier. The competition eliminates any monopoly power of the
sarlier lending institution.

2. In the 2Z2-period environment the stochastic structure is
identical to one in which the borrower does not knaow his true
tvpe, but realizations are identically, independently

distributed. The first period distribution is his prior and the
second period distribution is an updating of the prior to retlect
the first period realization. The stochastic structuwre in the
text is then obtained if it is equiprobable that the projiect has
a high retwn with probability g and 1-g.

3. The positive correlation is used so that repayments signal a
favorable return distribution and & high foiuwre rFepayment
probability.

4. The forims used for the contracts are selected for simplicity,
though they are somewhat stylized. Reputation induced repayments
can only occur an the unsecursd contrach, but  the secured
contract prevents the solution from wnravelling.

T This eguilibrium is unigue when 1 2 @ < & . In the last
period a ssecuwed contract with R¥ = 1 is the only eguilibrium
possibility (unsecwed debt is not feasible in the final period).
There is no punishment duwring the last period to any earlier
defaul t. Theretore, only secuwred debt is viable in the next to
last period. By induction the proposed equilibrium is unigue.

H. In the final period a consumer with the low retwn would
default even in the absence of liguidity constraints. in the
initial period the consumer defaults as long as the reputational
gain +raom repayment is less than the interest rate to be repaid
net of the project’s retwn. The net cost of repayment is the
[Z~{a—c)i—a . In cases in which those who have defaulted in
periocod one are not denied credit in period two, defaulib is
trivially optimal for those with the low first period return
{footnote 9 later examines explicitly the analeogous point for the
unsecured contract).

7. In any equilibrium there must be a positive probability that
the borrower will repay his +irst period loan. Further, in the
case in which credit is never denied in the second period,
footnote B shows that those with a low return default.

8. In Sectian 3 I restrict attention to deterministic repayment



strategies {(i.e.; puwe strategies). {Mixed straltegies are

discussed in Section 5.} One potentially interesting sort of
pure strategy is a partial payment strategy. In any separating
solution the borrowers labelled as inferior have an incentive to
completely detault. The borrowers identified &as possessing

favorable future opportupities rFepay to at least a degree. Any
partial payment made by these borrowers must enable the lender to
earn its competitive return in equilibrium. Then, without loss
af generality interpret the borrower’s payment as the {full
payment required. A more interesting role for partial payments
could arise in a model with a richer distribution of first period
returns {e.g., the level of the partial payment might serve as a
fully revealing signal)d.

e Caondition (2) can be verified in that

1 1- )
(1-Ca—c)) B U-q) (—— - L ¢ (i—ta—c)y B ¢1 - 29 ¢ 1 < =2,
b Vot T g = q

10. We are also assuming that internal finance is costly enough
so that the project will be financed externally, if at all.
Condition (3}, i.e., § - F = § g ©, is sufficient +For this
assumption.

i1, In practice I suspect that the traditional effects of the
usury ceiling will be more important than the intertemporal
reputation effects described here.
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