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Regumn:

Fste "survey' sobre o racionamente de credito & composto de duas partes:
a primeira estuda ous problemas que emergem numa economia com informagac privada
£ & segunda concentra~se sobre ag contribuiyres de jaffee e Rumsel (1976}, de
Srigiite & Weiss {iQSii,dEaie e Hellwig (19833 ¢ de Williamson {1984} na explica

gae do racionamenta ne merrado de capitais cume um fenomeno de equilibrio,



Swmdrio

Apds a formalagho da doutrina de “avatlability” de crédito (osa, 1851), o interesse pelo
fenmnenc racionamenio de rrédito manleve-ge sonstanle A tecente hleratura, qusse sem excepyio,
uttliza a hipdtese de wnformaqgio privada Jaffee £ Russel [1378] sxplora o incentivo um deveder
desonesto’ tetr exn ndo pagar & divida numa econoinia onde © -uste de faléncia ¢ {exdgenamente]
fixe guando remior Tor o crédile obtido, maior serd, #ntdo o meentive em declarar a fuléncia.
{1 wmereado de crédiio ¢ concorrencal 2 donde o8 roniratos de ~rédile no equilibrio tem lucro
esperadn aulo  Devida & infonnacio meompista e ao neealive que o devedor desonesto {em em
{azer-s= passar por honesio. = por o8 baneos cancorreremn peins devedores. um equilibrio sepazado
nao se ohife portanto sdmente om covirato de orédito ¢ ofereridn pelos eredores o equilibrin
Nests o8 devedorss desotiestos dessyaram win volnine de eredito fsior da que o do equilibrio sendo
prrtanto racionados {racionmeento do tipe 1 gegunds a terininnlomia e Kreton, 1974)

Stiglitz o Weiss £1081] exploram faishém a selecgdn advrrsa nuina ecopopnia onde os baneos
conenrrem peios depositanies  as hances com maior rentahibdade consegusm pagar melhor o8
seus deposiantes panhando mereado Os devedores (nnast didesonn e qualidads, @ termos
da vanancia da distribnicdo da rentabilidade. dos progecton de myestunento que possusm; todos
o8 projectos tem a mesma rentebilidade média ou esperada v neressitam do mesnw montante de
samtal Emi case de {aléneia as irnws sbe protegidas pein «lansula iestaiuta) de responsahilidade
Innntada pardendo a hipoteca que tenhan deposdtada no banco Stiglitz = Weiss assumens, pa
primeira parte do artigo. wms hipateca de vador nule como ronsequendia, o fucrs asperado da firma
e o quanto maloe for o nses e aer vananoast do propeio goe ela Liver i avmento
da taxa de pgo meremesta o lucrs ssperado do baneo dado a carteirs de crdditos: 3 este efetto
renduneato. contudo, opde-se a selecgde adversa, vina deterioragio as qualidade média da carteira
Jde créditos resultanie do facto da transferendan de rendipente do devedor para o eredor induzida
pelo aummenio da taxa de juro, fazg o leero esperado das firnmar e nwenor risco torsar-se nulo antes
de das firmnas de maor tisen Donde a curva de oferia de erediin nio » mondtona, quando a carva
de procura de cédilo estiver 2 divesia do ponte de inflexdo da rursa de oferta wm caso onde
s rradito (agregadael & sscasso g amnento da Laxa de jurn para aléng do ponio de inflexdo
runca pode ocorrer segundo Stiglitz ¢ Weise porque (1} os bancos suboplizam e num mercado
voncarrencial perdem depositades e desaparecem. e {31} a finoa que rao obtendo crédito, ofetecs
unia remuneracio Mals alta ac potencial hawro ndo consepite mdunr um austenio na oferta de
eredito una vez que a firma sé pode ser mna com mn projecto de maior risco associado com uma
rentabilidade negativa esperada para o eredor  Fan aqudibrio, os baneos oferecemn codeactos de
erédito nutn montante wferior Ao da procues agregada, as firmas sio racionadas estocisticamente



1} fendineno daoseleecio adversa dovese foansSuem deagnnlling por parte das Grmng solbe

asuaqualidade o gued poucorazedvel oo de wervenniy | or parte duy bancos; os comentadores
tem concentrado sobre est dlitnn aspecto (e.g., Hester, 155} neuneadmnente na uithzagio da
hipoicca vomo gma vartdvel estratégics para ge obler g el separado. Hecentemente, Cho
e Kreps { 19868) fapsualizaram o eontraio de erddibo comno vz signadling gune’ adoptiando na solugéo
do jugo o8 critérios de est abilidads avangados pov Kohlberg = Meriens obiouds separagio; Hellwig
{1080L), usando ¢ mesmo conceito de equilibrio mas com wns diferente ordemn do jogo, obiém

racionamenite,

Heneficiando do trabintho ploneite de Townsend §197 Gale - Hrlwig {1985) ¢ Williamson
{1984) estudaram a natursza dJda estruivra Gnanceira uiins seeoncnin com informacio povada
mas que & observivel se se fncarrer win cusie exoginamenis Jdade Fmoambos o trabalhos. a
estrutura finanoceirs endogena da eronontia ¢ formada shenle pev 1 rddito {e capital priprio se os
empresndedores Livercn recursos propriosd o contraio de ordilite & qualificado de standard — am
conbrats Spiimo # “mrentive compatible’ onde 2 firma paga prros quaneio o projeelo de investimento
{or wm sueesso e, no cago rontrario, com eonfiscacao do presduio residual deduzide do custo de
observagio pelo eredor Em Boyd e Prescott {1088, Willawson { 13855 ¢ Dinmond {1984}, a fungie
de mlermediagio aparece enddgenmnente - Le. bancos como mna rif sdade peépriz » 530 como um
somaldrio dos crédios aa economia - | devido & nooessidade de cllnnar o fadnieno de ffree rider’
quando o investimentos sa0 {inanciados por wnis de nar credor (Iauond) oy para garaniis om
renditnento certo para os depositantes (Hoyd ¢ Prescolt » Willianmson) o grande coligagdo de
depositanies consegue fiuanciar uen grande ndmere de Inventhimentos cancelands, 5o lnite, 0 tiwe
da carteirs. Vollando i contribuigdo de Gade » Hellwig, a exidencin da faléncia cony s porgihilidade
do erador em confiscar o valor residual da [inma tem pma interpretagac seondmics impoziante;
se o8 capilalistas financaren o investiimento connprande acgdes, o empreendedor, racioualmente,
declarard sempre que o investimento nde foi produfive pagande o minhne possivel (zere} nos
aceionistas. Mo caso do contralo de erédita. o ndo cunprinente dos termios do coatralo por parte
da firma permile a0 gredor deslarar o prineira v Illa e confiscar o produte do empreendimente
paca sl superiande o ousto de chservagdn: como este BAo ¢ negueno, sfo 4 rcional clservar
seippre o rendimente do snpreendimaenta donde a subepinnalidade dag acedes | o credor
esbabelecerd mn limdar {o ponto de fuléneial abaixo do gust o eredor verificard o rendinenio do
nrofestio ineareendn o coslo de ingpeccdo. (3 referido lindar pode ser ajustade por forma a obler am
lucro esperade nio-negalivo para o credor. A seonania benrfivis porgiee o oferia de fundos serd
positiva aumentando o investimenio, ¢ haverd, une facko relevante, wima partitha parcial de rigeo
entre o8 diverses agentes devido 2 possibilldade de fuléncia, Oale e Hellwig mostram que numa

economia com uma fungho de producio roncava, o mivel de lovesinnento associnds ao contrato de
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rrécdite standard £ nfori ao aivel guands o onste de sheorsncdo » nula (1 e | o case da informagao
sunfirical. este diferongs ¢ nilerpretado came ranionsmenie de erddites Nam contexto com a
mesmna tecnologia produtiva mas com inlornmgio simdlnen, «biine melonamento de crédito enlre
o nivel de crédito o banro sstd dispesio a oferever & napele que & vinpresa dessiaria dado o nivel
da taxa de jure (Chau, 1987 o raclonamenio & o wd’td de condlito mereale no estatuto
de responsabibidade Hmitada, nomzadacy eie, ratre a weoessidade de induzir & oferia de erédito
(lucros csperados ndlo negatives pars o bancoa) o o ondinike (e G4 b smpresas em escotherem

smpreendimanios com (maue} tges.

Willtarnson (19843 mnstra que. devido ao rumo de observagio, nm awmwenic da taxa de
Jure teny doms efeilos opostos: tin positive para o credor porgee o reslivente esperada mumenta
rmes que ¢ contrariado peto munenlo da probabilidade de falesein porque os crédilos sao mais
onarascs para os devedores mergentando o custo espriadn de shservagio. (uaasde a laxa de
1uro for suficientemente alta associada & uma probubilidade Je Talénein igual a um, o lucro esperada
marginal do credor ¢ negative por o incramento de receitas s zere & o custe marginal de observar
o projecio ¢ positive, por conbimudade da funqac de lucre esperade do credor ten-se um ponto
aptitne {interior) wo probleta de maxinizacie de lucie Ao vredor Neste ponto, pode existir ou
ndo racionamento  No raso positivo, variagoes da taxa de jur edo woperativas mas vartacoes na
oferta du liquidez na erononna sho eficazes na redugio do racionamento sem afectar a taxa de juro
de equilibric  win resullade excepeional confivinando o canal de Liquidez subjacente na doutrina

de “avaiability” do erédito

Recentes trabathos avansam et diecgdes bastauls inleressantes tais conio a possihilidade
de sobhre oo sub investitnento {de eza ¢ Wehb, 1987 Milde » Hiley, [URR), sobre o colapso do
snerrado de créddibe {(Mankew, (885, Bersanke o Olortfer. 19848 ¢ j9%7) e sobre o mecanismo de
transmissio da politica monetdria [Kecton, 1079, Blnder » Siigiitz, 1083} Fates trabathos, no

enlanto, mmrecetn uin teatamenlo separady.
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1. Introduction

Regearch over the past two decades suggests that the reedit market has some anique
{features, in particular the possibility of equilibrium rationing. and of over or under-investment, ebe..
Much of the current research was inspired by the Stighitz and YWeiss 11081} paper . Jaffee and Russel
{1978} is the firss article studying she credid market under the asymmetric mformation assurmpiion.
Almost all contributions on credit rationing use this assumption due to the progress made in the
T0% I the research on signalling, insurance markets, and optimal risk-sharing contracts, Stiglitz
in his review paper {1087) focuses on the (wider} question of inarket mechanism undet asymmetrie
inforraation; Akerlol's (1970) pathbreaking study is responsible for the subsequent interest in the
ssymmeteic information assumption.

The assumption of peivate iformation s led theorisis to study cew concepts of equilib
rium and o quesiion the markel mechanivm under the traditional syinmetric or perfest information
case Although there is a varety of possibilities of intraducing the asynuneinic information assump-
ton {e.g., on the realization of the state of the world, or the oualily of a good) zeonomists have
soncentrated on some imporiant cases. Accordingly, the structure of thus review is dictated by the
relevant literature on credit markess; ot will focus, first. on theoreiical models and, then, on the
eredil Hleratare.

Under the assumption of private mlonnation, wterest centers on its unplications for the
market mechanisin (do price adjustments elimipate the excess suppiy?) and equilibriom (does
it exit?). If such eflects are non-trivial, then one studies the intraduction of new elements in
the model {institutions 1s the term usoally used) to solve or to dampen the effects of private
méormation. Thus advertising, historical records, collateral, efc, constitule a response fo the
presence of asymumetric mformation. The models desling with stalic economies with asymmeiric

wformation can be distinguished broadly 3

- Signathng,

- Adverse selection.
- Liostly observation,
~ Moral hagard

Models focusing on the possibifity of, or mechanisms by which, informed traders signal their
intrinsic quakity, use the concepi of informationsl equilibrium (se Riley, 1979) In this equilibriam,
asyrnmetric information is overcome and the market has a price {or each quality of the goods; thus,
heterogeneous traders or goods have different prices or price-signal. This Jterature on information

&



H

transemission smechanisms o known by signaiing. When noos onsdbng s leaabile and the market
price reflects the average qualsy, then there s an advere selecteon phononwual 1t s also known g
sellescleriion mechaniom which has been dramatically iflusiraied m Akerlof’s “ismans” example.
In the msurance wmarkel, the absenes of sigoalling generats< a ponlhng equilibring wherein good
risks subsidize {pay more than the actuarily faiv promimm? bad nsgis {gee Bothschild and Stights,
1878}, This equilibrims can be charactery ] by satbnming’ - nooorease ol the premium may
be counterproductive: it may be that a rise iy the promim koo o 1 riske 1o deop out of the
ingurance markel while the bad rsks remans cousequently, the cmnrnoe Jies suffers ai expected
loss  In the informational espilibrmn. the pinate informarion dggpears (due o signalling or

seresningl, but in Lhe adserse seloction caze, privaie Deloramtc e nruns

Townsend (1979) studies the wreontive copspatible -onraet an se vobient with vostly
veriication of private inlormation, i other words. the munforine Vg ot ~an verify with certainty
the troe sinformatiog bot al a cost Under defersinistic vules < -« 1 vion e g, audhimg a firm:
when and ondy when it defauits], be shows that the opthinal roaters 0 o unseniingent contract for
sone giates of the world {fexactly the Civs s here verilicaten = g0t carned nuty with confisestion

stherwine

Another group rxplores unperfect information whier e be verilled widh certalnty
{or perfectiyl; sech cdels are desoribed an hdden artion” o o vt Do the ahove models of
“hidden minrmation”™  The mforaed oot Bas an weer s1e o 0 - crevead e oactien srhe 1onk
because sfhe i3 not flly rewarded in doung so and beeans s not verfertly observable by the
uninformed agent Since the action alfects the principal™ (the vl aed ageat | atibty or projits,
monitoang the informed agent’s acions or providing meentives 17 the fatier such that the chosen
action 13 the che the prineipal prefers are neod fo oversome o 1o g the ooral hazard proble
This probiem is asually studied in the framework of the prmewai-azent model, i which the agent
chooses an acliun which atfects the {oxpects o} productings o o g oo pect o prodection and. due
to 2 noise, i 1 not observable by the privapal with cortangy  Ihe nowse coustitutes a nsk o
the sgent as it affecis herfhus productnity The olgest = to devea o qule Jor sharimg U susplus
or risk in the relsiinnship The poonens witlyporsd baard, in tam, can be plagued by “hidden
mformation” as 1 rootl and Stghte (1982) nsuraes marke 1 wodeD where the wsured’s effort
avoiding acetdenis depends on bhe overall voverage /e has: addifional purchases of insuranee can
sake previous comlyscts beconre unpralitable as the lovel of ears derreases I the sxtrenie case, if
the msurance companies do not share Infoeganion concerning the e chents, the nsured i terapled

to take fuil coverage and mnhe no offon

P An excess demand for insurance at the eguilibrives premmmebiusin ratin

8
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2. Binsadling

s & market whers Buyers are iess well informed abone prochaet qualisy then sellers, prices
reflect average qualily Therefore, agenls with fnherent guakty fow nsk borcowers, highly pro-
ductive agents, ele) are interested to signal their type or quahits < that they can feteh a higher
price. Clan apparently denticat bot mirinsically different acents b worted amt? Spence (1874)
shows how a mechanicm can he constewnted to sort different e of carnis, 1 Spence’s signalling
E

srviraninent, a praductive agent i assnned 1o have a lowse st b pubiing sdducation than a less

productive aae ‘Then by provibisg labour contracts wilh the wage offer ag 2 Tunction of the level
of {acouired} education, Fuployers can sort who 18 more or less prosingisve Nducalion constibules
the gelevtion mechanrn iy worker's polul of view, o sorecuing deviee 1 Bries point of view. I
cuitibrinn, the employers koow Gie trae type of ther wirkers, signalling by productive agents
has achieved a fransimissicn of valuabie information o worseanlomied agents Hence the wage
seledule is cadled “informationally conssienl™  But Riley {19799 ehinnwy that e Spenee's equilib-
rivin is oot sustainable as traders, alter learning the true Gopes. can offer a new (wage) rontraet
at the lower end of agents’ yuality that leaves these agente as woll off as 1 the neiginal contract
and nerenses employer's profits o a goneesl cquibibrinne. conipetr s feamework. Prescott and
Townsand {19813 show that the sugmalling environnent doss net hsve a competitive equilibeivm,

of, if it exists thers s no signalling

Asvimmetre informabion  bowever, exnebs o comt vy the fonm of i ks o outibly the
productive agent incurs in obtaiiing eduranion which la o other wee but to mgnal the agent's
guality: in fact the signalling cquilibrinm = not even a Parsto-oometemgied oplima as there ape
taxes or subsidies to generate the sanw equilthium without the seed Lo mvest wn signais® by the
informed agenmts  Thus, in Prescott and Townsend (19811, th Parete optima o the signatling
environment does nol ivelve a complete separation of types {1e | there is soe signallingy. This
resutt supports the claim that ihe inforstion extornabiy noposes a wodpe bolwesn the private

and the social mvestnwat i the sunal

in Hothschild and Styghts (10741 atd Wilsen {1077y, the gquaniily of lusirancre or coverage
an agent demands can be used by firos fo ther advantap | as bigh nisk sgeuis demand greater
coverage, the insurance company can offer high conerage ronlracts at higher preinium Bul anp
actuarially faiy fuil-insurance conlract eannot Le offered 1o low-risk sgents becanse 1t also attracts
high-risk agents and hence the firmn makes an expected loss from such contracts Under free entry,
the set of contracis offered by fiving in Rothschild and Stights s usarance mede! s such that (i)

szpposa that productrve sgents make caleolation with penci! and paper ouly but less productive agamis nesd
calouiators. A tax on calenlaiors can be rnough © separate the helerngenecss agonts,



ne conlbracts make negative expected prolits, and (1} no oo petential contract woull make a
positive profit if offered: Rothsclild and Stiglitz show that if tlie gap hetween high and low risk
1s sufficiently iarge then there is no Clournot-Nash equilibniom Uut in another way, if a firm
assumes that the contract its competitors offer do not depend o its swn actious, then for some
contrarts that separate the existing risks satisfying (i) above there s always another contract that
violates (i1); in particular, a separating equilibriam can be undone 15 a new pooling contract can
be introduced in the market wlich is preferred by all agents and o 1= profitable to do so Ty Lurn,
given a pooling contract that breaks even. one can construct another contract which is preferred
by the best risk and vielates (ii); ie., along the pooling zero profit line (the market odds line)
the marginal rates of substilution difler over risks and Lienece there s a contract preferred by the
low risk giving positive prolits when only low nsk buy it (see lhrshieiler and Riley 1979, p 1406
1408} but then the pooling contract docs na longer break even as there are only ligh risk The
non-existence result is confirmed in a general equilibnium. competitine framework by Prescott and

Tonwsend (1981} However, Hellwig (1986D) argues (hat pooling can be a perfect eqnilibrium

The ioportant point made by s self-selection hiteratuee 1+ that betier informed traders
have an interest to signal their quality through some varablos orhor than proce (edueation in Spence
model. and quantity of insurance w Rothschild and Stighizt A4 secomed pomnt s that a pooling
equilibriumn, in wlich the price reflects the average quality o v~k - 1nore likely than a separating

equilibrivin ¥ In the pooling equilibriuny, unmilformed traders e ot e Lo be <o

3. Adverse selection

in the absence of signalling, the market price 1= an avoraw of the esisting quahty or
tisk, tlus lack of separation of heterogeneons agents (nr goods lias an npportant consequence on
the market mechanism As lustrated in Akerlof’s “lemwon™ example (19701 in the absence of
signailing, the market mechantsin can be imoperatine, at a given price sellers of low quality goods
are attracted to thie market depressing {further the price {as the average guality in the market

dwindles) which makes the market unattractive to sellers of Ingh quahty goods

Consequently. the price of a macket with undistingin=nable ieverogencous traders rellects
and deterenines the average gnality of the market Ininsurance markets an increase in the premium
tnakes the low risk to withdraw from the insurance pool mioreasing the share of high risk in it; the
average riskness of the pool deteriorates Self-selection s a problem as the gh-risk or poor quality

will mimic the good risk or high quality’s behaviour since they benefit from lower premum {than

3This statement is not true when the proportion of low risk is high Pooling risks as a consuained Pareto optimal
oulcome can be rationalised as a Bertrand competition (see Heliwig, 1986b).



the aciuarially Gir cuel or higher prices Thas, L s uol s the fntesest of the high risk 1o revesl
Inmselfl ag sucls, Lo 4o sc leads the insurer or lender 1o lmpose higher rosts or oven Lo entizely deny

COVEF gD oF feans.

I Wilson (19803, which = & reexanunation of AkerinDs paper, the deinand enrve is not
necessardy downward sloping when the price s an bulicator of guaiity, as the price rises, sellers of
lngh-gquality goods are atlracied {o the market and so the averape quality increases Wilson shows
that there can be multiple =quilibria in a market where the prire reflects the average quality of
goods. Equilibrium s, then, a distribution of prices rather than a smgle price snd excess demand

can prevail at some of those prices

4. Costly observation

Uniike the preceding ruodels dealing with market eqoibbnem, Townsend {1979) studies
the characteristios of & hilazeral trade contract when the pbot mformniion can b oheerved with
certainty al some cost Dy the uninfonned party Siee o &8 rondly feoodoaa, the unindorimed agent
will not always vwrify the prvale mbonmalion, then, the mnnbaned agent’s pavoll depends upon
an anpouncement seade by the wformed porty for the stabes of unduwe whore no venfication oceurs
Townsend assuenes that the anidorined purty’s payoll invreases with the snnouwnerment made by
the informed and, when verificstion occurs, all the wformed agent’s payvoll s feansfireed Lo the
uninformed party. As observabion enbuls n eoxb, the lnceutive problems creaied by sformational
asymbhmiries iake conlingest conbracis {Le | based on ihe acival veeurrence of the siate of the
world) uncontigent in reality aw such contracts cannet be enforred for staies of the world which

are nol publicly obeerved

If 9, a random vamahle. 15 privately observed, and 4, s the tnigger fvernification} pomt
whereby for an sououncement (8) of the informed agent whieh is lower than 8, the uninformed
ageat will verify the actusl # (see Fig 15 then Tor a 6 greater than 4, the wilermed sgent has
no meentive to anpounce an § lawer than 4, as the mnmfonnsd party oill vere, the chesting 18

P

untaveled and, worse, 2l the produciion gres Lo the snmformwed pariv in othet words, since the
aninfoemed agent observes the aciund & when 7 < £, there = 0o gup for the informed agent in

g
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pretending that # < 4, wheit it is not. When ¢ is lower than the inigger point. the inforined party

hias also no incentive o declare a high B (ie. > #as the nayoll . the watnformed agent wil

be greater Lhan the one associated with the true value of 3, sud honee the informed agent will
thruthiolly revenl 8 {f? = # 1 VThus, when & < #,, the rontract 1 mnenbive compatible, e, the
informed sgeni has no mmoentive to Be For any 8 2 £, however, the informed zgent is betfer off
by announcing 2 § = £, as no verificalion will be made and s/he can keep the surplus to himseld:
that t#, because private nlormalion is costly to ohserve, the termis of the bilateral contract cannot
depend on # for @ = 4, In other words, the incentive compatible contract s w uncontigent or
constant pavolf contract in case of no verification. Townsend shoavs that {i] the verffication sel s
not empty and depends on the vertfication rost, sod (8Y the mrenhive compalible contract is an
optimatl contract The last properiy i lost, however, when the verthication rele i not deternyinistic
{e.g., raudom suditing). Weakamp {19871 shows tha! e optinal vorification rule 13 no longer
so when there s more than one good {isvestument hvolving oot productiond: for any possible
tnspection riule, given observation oosts, one can finid another rule that weakly (Pareto) dominates

the former.?

b5, Mewab bazavd

Fhe models surveyed above fooas on the ook Dy tnonmmimssaon of infamatea from the
mivrmed to the vemforiued sgent Thes 00 thers o wgnallngg the omnforned ageat becomes
perfeatly inforined, e privats hdormadion s condetely o alo © o the case of vosidy observation
the same 15 true The wntonned agend s engaged woserec g cr veafying the trne gualdy of a
goad or the true type of e agont while the informed agent = 0 sienais or nitmies the beliaviour

of lower-riak agests.

The case of all. eronotbing transissdon of miernmbon 1 amph Leby and parfeetly revealed
uf po rovealation al all} seemms {o be conterving . Wihen sl oo @ ooperfect, or when Lhe
transmission of wlonmation is licompiete the sginformed apc i canuet venily the true realsation
of the state or the trae type of an agent I the intorined syt does not folly henelit (rom hig
unchgerved action, he has an pcontive to exploit such vnpero ton 1 infermabion; o 5. homes
are not focked properiy becanse tiey are msured agaiee thelt beating is never tuen-off when o
1 not peeded because it s mcluded i the cenbl otel, The bnt exanple dore uob have imperfect

mformation bul an incenbive sffect exinls  In siich eases, thr wmnlorned sgend {the privapal] may

*Since ilie venification rule depends on the prodluctivity of Lot goods, it Is slways pussible 1o
oubweigh the cost of nspection dictated liy the had perlormance of one gond by the decrease in

the need of inspection dictaled by the other
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profer to engage into monibeiing the aeniatios of the mfonned awent, or Lo design an ipcentive
grochanisi to reduce the neentives the inforined parly has v chossing his nuchserved actioas
{loeking doors, windows, el ) When compleie monitormg e Foeable and has low costs {eg-.
muetoring the lieal used) then ne fncentive offeeis anigs; in poosanl however, full observalion of

schions 1 rither unfeasible or exponsive

The wmeenlive problom does not depend golrdy o el 0 anfornmsbion, as the above
heating example lnstrates. When the Interi <t of the partws 4 a0 ontract eannot be roconciled
by changing the terng of trade an fncentive problem exists Dor LHflenlty fer the price to selve
the incentive problein is due {0 a fundamental non-convexity of proferences. For sxample, in an
meurance coniract., when the consumer buvs more issurance =/he spends less effors to prevent
accidents: at a given level of effort. the marginal willingness 1o a3 ior mors insnrance is wsoally
assuied to he decrsasing in the amount of msuranre the ngent already has. But the decrease
gt offort due o the inorease 0 the guanbiy of wsuranee pareehasod screases the probability of
an areadent: hence the wilingness to pay for addibonal imsnrance inereases Yhen this effect

cutweighs the above one there iz a moral fiazard or incenting paoblern

The nsurance Llerature on moral hazacd bag etaphastzcd. loswever, an the imperfect 1o-
formation aspect., Under Qus asswmptron. the optimal risk-shic g ~oanraet can be aflected by
moeattoring the unobservable actions. With full observation. the oplunal ~entract 15 the one in
which the risk-nevtral party takes up all the existing fisk {(Shivell 19T0b, Proposition 4). is gen.
eral, the first-best contract can alwavs br achicved by a foreing contract that penaliges heavily any
dysfurctional behaviour which is detected Hhe second best rogitenet due to nuperleet mforma-
tion can be arbitrardy close to the fiest-best contract if the ynmforined pariy ran detect cheating
or shirking of the mformed party with positive probability (Harrs and Haviv, 19795 Holmstram
(1978} shows that any additional infortuation about the infoined party arkions, liwever imperlact,
ean be uasd to achieve a contract whicly is ~lose Lo the first Lol coneract Shavell (19780) has a
simitlar resudt- i the informed agert is nsk werse, the opluaa! rnisk-sharing conlract depends on

any information the uninformed party has about the mbnmed parly - actions

The moral hazaed probleny o the msuranee mm bt s compounded when tie msurer does
ot observe the aruount of insuranee an msured already has as ihe meeniive effecis are antside of
the ingurance company s control {Ammelt and Stighty, 19849, 1086, aud [elheig, 16841 Decause the
fevel of care or eflort in avoiding aeeldent depends on the lusuranes the agent has, the possibility
an agent has Lo contract witls more than oue company atfecls the profitability of the contzacts the
msured aleeady has. The failure of each lusurance rompany o inlernalise the above externality

of a deereased inceutive for the msured to take up offort eads 10 rationing of the total hwuraace



avaifable n the market {Hellwig, 1983, Proposition 11 wah ne observability mid Araott and
Stighitz, UKE, for the observabibity casel that is, the total amount of nsarancr available in the
market is such that insured agents provide seine effort which alines the existing nsurance conbracks
tor break even ot to have positive profils, When the toial nmount of insurance an agent buys i
chservable, the contract an insuranes company offers when s required Lo break even {ie o
“stand alona”) has to be sush thal the premimn-henefit rato mduces a proper sare or effori to
reduce the probability of us acerlent  When additional susanee 15 available, however, there &
a problem as b affects the profifability of all existing contracis and so these contracts will be
withdrawn from the macket: wilh less msurance, agents are worse off and will inereage their effned.
Bul when svery agent is required to deal with only ong lasurance vompany {1, the exclusivity
eondition in Araott and Stightz L any such exterzality ie washied away and the company can offer
contracta with cresssubsidization such that the agent prefers the equiltheivm with cheervability
and exelusirity (Hellwig, 1883, Propesition 5} shows that # s 4 cub gamie perfect vquilibrivind
When the desision to reveal cugiomers’ dentity and coverage < mdegrated w the finm's strategy,
some companies will oof supply this informabion while. af least | twe will publicize all the relovant
mnformation. Decause the companmes that offer secrel supplenwudary enniracts make a profit only
if the oiher campanies continue ta offer Ui public rontracts, they have an Hicentive to keep thess
engtomers purchases and identily seeret This leads agam to the rase of exclusivity such that an

insurance COMpany can cross-subsidize the differant contractis 1o the sause indavidual

i comtruniention among msarkice vempanies s ruled ont lellwig (1983} shows that an
equilibrium with rattoning exisiz. Thix equilibroiss van bave posibne profits bul no new fizm enters
a3 there are standby coniracts that make any entry wuprofitable such standby contracis, however,
are nob actually traded in equilibriurn Faes though the vandibamm m surk markets depend
ou special assumpions {e.g.. exclusiviby. standby comtracls) the basee observation that a market
providing some surance s prefersemd Go the one wiih see of 1t that s, rabloming is preferred ta
zora imsurance, setiousty Hmibs the prnposition of von existesse of squitibring when the isured’s

purchascs are not publicly observable and wlen there is no comumnication among serance firins,
4. Credit rationing Hteratwre

When the bankruptey prohabyily m not wil o 15 known that compelilion among lenders
irnphies that losos with dillerent bapkruptey probabilds should be priced accordingly (2. tn
Jaffee and Russel, 19761 i ather wonsds, sinre loans wath «ifferent bankrupicy probabilities are
different {i.e., beterogeneous} goods® there should be one prive for each type of loans, where the

5This je the approack taken by Kosion (19791,

iz
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type relers to the bankraptey probability  Noniiear pricing, however, cannot be used in sote
interesting cases. e.g., in the Stiglitz and Weiss {1981} madel, the viskiness of a loan is privately
observed, and so lenders, in {a¢t, face publicly indistinguishable polentisl borrowers; similarly, in
a principal-agent miodel with unobservable {or imperfactly observalble} effort, the credit contract
canniot be contingent on the riskiness of the project a8 14 depends on the agent’s (Lhe borrower's)}
unohservable eflort.

Early models of credit ratiommng take the size of the loan ss & signal of the quality or
riskiness of a horrower For exaruple, when the bankrupiey cosls are given, ihe defaell probabilily
inceeases with the size of the loan. If the lendes cannot charge different interest rates wo different
borrowers, then borrowers requesting larger suns are ‘ealionhed” because such loans are associated
with negative expected retury {profits] for the lendec ‘Therelors ratiomng oocurs not ae » regult
of msymmetric information, bul because of an exogenous comsivaind feg | interest rale ceiling
regulations, law, or custom} forbidding lenders to chinrge different rates of derest for different
clients, 12, because the number of conleacks nvailable by the mariet s restricted exngepously
An upward sloping supply of lnans schedule reflects the wereamng risk of default ag the loan size

inereases.

Jaffe and Husse] {1878} sncorporabe asymmetric information in the credit markel with
the aim of obtaining credit rationmng, which 1 defined as a situalion where a borrower recelves
less credit than is demanded: their maodel I an applicaiion of the Rothschild and Stighez (3876)
insurance model. Agenis Bve two periods and use the capital market to sinooth their consuimpsion
stream. Borrowers are of dwo lypes: honest ones that are sssumed to always repay their loans {they
only accept loans that they are sure to repay ), and dishunest oue whe will repay the loan only when
this is less costly than defaulting. Since fafle and Russel assume that the cost of default is fixed and
independent of the level of the loan then, for a given inlerest rate. the cost of repayment and the
benefits from default rise proportionally with the amoennt borrowed, which makes the probability
of default increase with the size of the loan  In effecd, Jallee and Hussel explores the incentive
@ borrower has to repay the Ipan even when s/lie has enougls wealth to meet such payments ®
With free entry and competitive lenders (Le., the zero-profit condition lor the ingsurancs firm in
the Rothschild and Stightz (1576) model}, the credit supply evrve 1 a hornizontal line until i
reaches the point at whicl (he dishonest borrowers start to defantt  Thersalter the shape of the
supply curve depends on the distribution of defanliers “The supply curve ig given by the zeio-
profit condition for lenders so thai all rents acerue to borrowers; thus, there is cross-subsidization

%The case of usnwillingness o repay vorsus ithe inabillly lo repay 2 loan (due, 2.8 10 2 orop fatlure) has been in the
centre of the debale in the recent Hiersture on internauanal debi cnsis {see Hellwig, 19564).

i
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as jenders cannol diseriminate their borrowees due 1o anynueeirk asfonmabion

i oder the assumplion that fasds are soaree 1or that the proporipn of dishonest borrowers
is high}. the unmique tredit market equilibrion iz ad the pomt wherre e supply curve of credit starts
io rige. Vids resuit depends (0} on the asymmetie bdonmates ssumption which precludes the
lender from providing different contracts to wibrinsically differett borrowers who are nevertheless
undistinguishable to the lender. avd (it} on e free entry asanoption Figure ¥, below, depiets

a possible compeiitive equilibriom A in which all Lorrowers pechve the foan L* and paying *;

this interest yate reflecis the probability of defanit 11 the popnlanion of borrewers, as it provides
zero expecled profiis bo lenders Due fo free endry, another londer can offer g contract with a loan
size lower than L% and aw isterest rabe boavor thae 3% U contenel b preferred by the honest
borrower? and R provides positive profits ke the pew lender (1 only bonest borrowers choose it);
such 1 conbract lies below the supply curves  ishonesl borrowers prefor ihe old contract as they
are subsidized by the (remaining} hones! horsowers; hence the contract (L* %) nu longer breaks
even and A 5 not ap equilibriwn {Lhere is setfgelection)  IT only one contract 1s allowed (e . no
separation of types), B is the point that can be sustained ns a {ree entry, cornpetitive equiltbrium
and is characterizesd by eredit rationing A separaling syniliboiose o nob sustainalde because a
borrower know ta be dishonest will be refused credit The advantage of rationing is thal, as the
loan size i3 smaller, the proporiion of deflauliers 1 low aud conwequenidy honest borrowers are
subsidizing less dishonest borrowers But, st B the rabwming cqnsbhoinm s characterized by zero
default probability! One prediction of this model s that the reeit market flustuales beiweey the

rationing equilibriuin B and the posling sgmbibrivng A

Alibough not recoguized by Jallee and Jtussel, therr ol | provides another argament
leading to the credit sationing resudt: clearly, for 2 given Wterest vate, Ienders prefer low default
probability loans, fe | with indiffersnce surves asio Fig 7 1he pont £ 03 the preferred {equilibrivg
contract for lenders as ¥ maxenuzes fhetr utility sudgeet to the Ineak.even constramt AL the

interest rate given by (. borrowers” aggragate demand w for a lugher loan size implyng rationing.

Stiglite apd Welss (1081} study credif ratiomng a5 e case of apparently suntlar borrowers

being treated differastdy: in parbionlar, some receive loang wlide athers do oot and even if a poten-
tial borrower without loans offers to pay a higher mieresi rate, ho leader will provide additional
credit  Similar borrowers means that there is essentially ane loan rontract i the credit market: m

particular, the size of the loan is the sue for ali barrowers and henee the guantity of credit {the

analogue of thie quantity of insurance m Rofhuehild and Stighiz tnsiranes model) doss not funetion

a8 a screening device, Stighiz aud Welss sdvanre bwo arguments {or rquilibrivm credit rationing

TSince this borrower never defsults, 2 fower internst raie fomn it atiractive for # smsfl decresse in the loan size,

i
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Fig. 2

in a competitive market with asyuunetrie information The fiist arguraent 1s based on the adverse
selection effecl: borrowers ate of diverse types (where types ar- jnvate information), and, given
their type, their willingness to demaund a loan s a decreasing hinw tion of the interest rate; 1.e.,
higher interest rates give lower expected profits for a given tvpe i the Rothsehild and Stiglitz in-
surance environment, an increase in the prenum leads low-risk wmdividuals to drop out; similarly,
an increase in the interest rate renders low-risk borrower's expected profits negalive before the
high-risk’s one. Thus, higher interest rates leads low-risk borrowers Lo drop out while the high-risk
ones remain. Censequently, therc is an interest rate which ruaximizes the lender’s expected profit,
and for which the income effect from increasing the interest rate is balanced by the deterioration
in the average riskiness of the pool of borrowers; in other woids, the supply of [unds curve lias a
mode. llence the credit market can be characterized by excess demand in equilibrium as lenders

profit more from rationing rather than from supplying the amounts demanded by borrowers.

A borrower’s willingness to demand a loan depends on his/her type and on the interest
rate; hence it could be used as a screen by lenders to establish the true quality of each borrower
However, this is not operative as lenders cannot offer miore than one contract (recall that the

separating equilibrium is not possible). When a high-risk borrower’s application for a loan is
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rajected, o vot possible for ldm/her (o induve an incpense o the supply of fuuds, sinee an ofler
io pay a higher intersst rate s type revealing and, rationally, the lender will ned provide any credit
{ie., 2 loan to high-risk borrowers has an expected loss). A fixed level of collateral cannot solve the
adverse goloction probletn sither; with a positive bt fixed fevel of eollateral in the boan conteact
the borrower’s expected prfils are sl an increasing Dunction of bisfher type for any intersst
rate. H may happen. however that the mnode of the supply of credil curve & on the right-haad
side of the demand curve, io which case there is vo ralioning, Hencr, Stiglity and Weiss need the
additional hypoibese that the credit i8 scarce Lo ensure that the mode of the sapply curve lies oo
the lefi-hand side of the demand curve

The second argument iy the Stightz and Weizs imedel 12 based on moral hazard or incentive
sonsideratons. Wheo horrowers have access (o a large poo! of projects with different probabilibies
of default, an increase in the interest rats has & negalive sifect on their expectad profits for & given
project defautt probability, hence, the borrewer hag an incenbive ta adopt some other project with
heavier tails®; this increases {resp. decreases) the borrower's (resp  lenders’s) expected profit
All projects in the borrower's investment poet have the same mean, and hence the probabihity of
defaylt, given the inlerest rate. increases with the risluness of the project  For small variations in
the interest rate and io the relocation of the density imasy of the progect’s probability distribution,
lenders’ expected profits decresse  Thns 1t 1s not i therr intersst 1o nerease the interest rate
{learly, the ineentive effect 1= less severe wiien the horrower has some stake m the wvestinent; in
fast, for asufliciently high collateral, the borrower’s and the lender's \nierenin romeide. To preciude
thig, Stighits and Weiss iptroduce, again, an adyerse selection wffvetr. I burrowers are risk averse
bat differ i wealth [wealth is privalely observable naly), an lncorase 1 the collaiers) inereases the
borrowe's expected loss congequenily, a less wealthy polential borrower may dioose not 16 Invest
because of hisfher sronller sk tolerance. Conversely, the wenlthy borrower can absorh a higher
lems and & higher ek, Le., in willing to adopt a riskser project than the lvss wealthy ane For a glven
jevel of collnteral, an ncrease in the mlerest rate drives out Lhe low-risk borrowsr {ie | the less
wealthyl, who chooses projecis with a higher probability of sucress. Similarly, Tor s given inlerest
rate, an increase in collateral drives out the good risk bocrowers  Thepefors, when the lender s
unabie Lo Wentify Ll borrowers fypes, there can be an itenor optumosn for the collateral That
is, an inerease in the collateral bicreases the average viskiness of the pool of projecis adopted by
the borrowers, Thus, the adverse selection effert, in the presence of moral hazard, can constraing
the use of collateral as ap incentive mechanisnr.

SWhen the distribetion funcdons are symmetric, a flater distribulion has heavier tails, 1.e., with tmore probability
mags away from the centre. Limited liability then makes the {at tails distributions more aitractive to the bomower.
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Dester {1085 shows that i the bendor can oifer more thay one type of lonn contract with
variabie lovels of collaleral and inlerest ratos, then a separating squidibrivrn exists 0y which no redis
rationing cecurs) & contract with a Ligh level of eollateral and a low interest rate is preferred by the
low risk borrower while s contract with a low level of rellatera! and a high inlerest rate is preferred
By the bigh risk cne For the low risk berrower, the decrense g the interest rale compensates
enough for the lncreage in the exproted enst of the collateral as the probabiiity of losing it is
sufficiently amall, The Stighte and Weizs {1098} article $8 2 response 1o Lthe eriticising that they
sllowed [(stadied) few conlracts i the loan marke! in their works [Dester's message 12 essentially
that with enough freedowns of contracting in the credit sarket, soch as using collalerad and mterest
rates, dilferent risk types can be screened outl: tn particular. they expand their {1081} article on
the moral hazard plus adverse selection case fo mclude the case of guintly varable collaleral and
interest rates contracts A pooling equtlibirlum with rationing »xiste, where the level of collateral s
equsl 1o the peorest burrowes's nos-human wealth, When lendsrs are Cournot-Nash players, they
identify conditions for & pooling equilibrium o be susiainable The essence of Stiglitz and Weiss
{1986} is that more degrees of {teedotn {e.g., more vontracts) do not necessarily solve the incentive
cun selection problem as one can build a sulliciently complicated model so that the new contracts
cannob cope with the meentive and selection effects Chan and Thakor (1987} obtain the startling
result that a high-quality borrower with unlimited collateral may be rationed; for a given contract
that extracts all the surplus from a highequality barrower, the low.quality one 1s also atbracted to
it so that some high-quality borrowers do not receive loans. Uhe bank cannot change the witerest
rate or collateral without vielating the reservation utility or ontside opportunities of high quality
borrowers. Hellwig {1986b) shows that by increasing the number of plava in the game between
barrowers and lenders, the pooling or the separating equiltbrium can be singled out as perfect and

stable {in the Kohlberg and Alertens sense}, depending on whe plays fivst.

Hart {1986) notes that the evedit coniraet used i the above articles assumies privale
information with respect to the return on a project when the fpvesbiment s sobvent, but the value
of the outpat s a cogtiessly available public infornmation when thers is insclvency This s a
convenient poink ko start to survey the lieraiurs that explaing credil rationing because of inepeciion

ot observation costs,

Diamnond {1984} explains the exwrence of tntermediaries fre., hanks} when observing the
productivity of an invesiment is costly, When an hivestingni i tinanced by more than one tender,
ouly the intermediary needs to verify the frue produsticidy of the firm and 8o eronotitises on
obgervation costs. Gale and Hellwy {19853 aud Willlamsoo {1084) seek o identily what i the
optimal contract hetween an entreprepess and a saver whan the productivity of an investment is
not costlessly obsereable by the latter (the wuinformed agent) Building ou Townsend {1979}, they

17
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show that the opitmal contract 1 & standard debit rontinet characiorized by wo verilioation and
fixed repayment i case of fulfilhneot of the original terms of the contract and, in case of delanlt,

verification occurs with all production caplurad by the lender.

Williarnson {1084} uses the fact that an hncvease in the mtersst rale inrreases the proba-
bility of defaull, other things being equal; this nnplies Lhal the lender's sxpecied profit funclion s
conaave, sad hence there is an infericr maximom for the Jender’s optimization problem Thus, »
rige in the interest rate increases the revenus to the londer but, as it increases also the probability of
default, the expected cost of monitoring the ex<post productivity of the project rises, lowerig the
expested return; at the point of sure bankruptey the lender's marginal expected return is negative
as the observation cost is certain and the expected revenue from collecting the loar ig gera. At the
lender’s optimal lending pabit, there may or may not be rationing {more projects than availabie
lenders). If there is rationing the interest rate canncot be used to iear the market as an ncrease
tn the interest rate does not beneldt lenders or boreowers with loanz: no other notantial leuders
enier the market as 2 loan’s expected retuen is negative. Db follows that an increase 1o the supply
of funds through a loosening in the monsisry stance seduces ihe numnber of borrowers withoud
lonns with no substandial tnpact on the intersst rales. This resull is the clearest proposition of
the aunilability doctrine. Williamwon's contribution is important as he is able o show that 4 smsll
departure from the standard model can lead 1o the break-dows of the interestorate mechanism,

furihermore, adverse selection ot moral hazard are ot neoded for this to happen

Gale and Heliwig {1985} derive the debt contraet as the optimal contract under asyme-
meiric information, when observing the productivity or the return of an investment is costiy, this
observation cost is, however, given. The lender, unusually, is assuimed to bave total control of the
investment and knows all the possible returns {the distribution function) of the investment the
borrewer adopts fthus, the moral hazard problem and adverse selection are basished) however,
only the borrower observes costiessly the actual return of the investiment. As the chservation cost
i not amall, i is not sensible {1e., efficient) fur the lender {the uninfonmed party) to always ob.
serve the true productivity of the debi-Rnanted investinent. Vhe prosence of privale information,
and the borrower’s inentive Lo keep lerest poyinenis as low as possible, leasdd the borrower $o
misrepresent the actual return of the project by clabuing that the lowest return has scoured; this
effect is similar to that discussed i the sharecropping lternture (Stighitz, 1974). Heoce the leader,

in the absence of verification, cair only agree to finapes those imvestments winch, even in the worst

states (the lowest possible returnl, gave hisn/hwer somy profil,

Consequeniiy. incurting observation cosis can be bonelicjal to both partiez as the retorn a
g 3 & I

borrower can claim will be higler than the lowest return of the investment and hence mare funds

&



will be available. Morcover, the decision to ohserve Lhe return can be interpreled as the lender
declaring the borrower bankrupt; that is, if the borrower claims a low return (which is insufficent
to cover the interest rate agreed upon), the lender incurs the cost of verifying the true productivity
(i.e., checking the books) and keeps the production to himsell Then the borrower lias no inlerest to
always claim a low return (e.g., when the return is more than what 1s needed to repay the loan plus
interest, Lhe borrower does better by repaying the loan and keeping the surplus to him/herself).
It follows that bankruptey occurs only when the state of the world is bad, and so there is a partial

risk sharing in the standard debt contract

The observation cost induces a wedge between the full inforination investment optima and
the one when the information on the ex-post productivity of an investment is asymmetric. The
optimal contract, then, is the one providing an investinent level between the two. Credit rationing
is interpreted as the under-investment with respect to the full information level; but this first best
level cannot be achieved because the bankruptey probability is positive and because there is a
bankruptcy cost. In other words, at the [ull-information optimun;, a decrease in the investment
fevel has secondary effects on the marginal productivity of the investment, but a first-order effect
on the probability of bankruptcy.
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