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1 INTRODUCTION

Althoughthereis nowadaysa clearconsensusn therole of the Lenderof LastResorts (LOLR) inter
ventionsat the macroeconomidevel, its intervention at the microeconomidevel, providing assistance
to individual financialinstitutionsis clearly controserted. The behaior of the LOLR hasbeenwidely
criticizedin thecountriesconfrontedwith afinancialinstitutionscrisis. TheUS Saving andLoanscrisis,
Mexico’s 1994 crisis, the Credit Lyonnaisand the Long Term Credit Bank of Japanare spectaculdr
illustrationsof the controsersial bail-outsand give supportto the view that any rescueoperationwill
ultimately be borneby taxpayers.Yet, to our knowledge,therehasnot beenary attemptto characterize
the LOLR optimal policy regardingindividual bankcrisis onthe basisof a costbenefitanalysis.Thisis

the main motivation behindthis paper

The criticismsof the LOLR bail-outsemege from the non-interventiorst view that bailing out banks
distortstheincentivesandleadsbankmanagerso excessie risk taking. This view hasbeenadwocated,
amongothers by GoodfriendandKing(1988), T.Humphrg(1986),andSchwartz(1995)andis partially
reflectedn the CentralBankersdoctrine.Their basicagumentis that,giventodays well developedand
liquid financialmarlets,the LOLR shouldinterveneonly at the macroeconomitevel andthroughthe
openmarket operations.Only whensystemicrisk is at stale andthe standardunding mechanismsire
notavailableto thebanks for instancebecaus®f a gridlock on theinterbankmarket, shouldthe LOLR

lenddirectly to thebankg. Thereasonsotto interveneareto befoundin the negative incentive effects
that, supposedlyoutweighthe positve shortrun benefits. From that perspectie, this view is related
to Bagehots agumentthat the LOLR “should never lend to unsoundpeople”(p.97)becausét would

encouragexcessie risk taking. In addition,an alternatve justificationof the non-interventionistiew,

statingthatpeermonitoringcould be moreefficient thancentralbankmonitoring,hasbeenput forward.

Thesearetwo forceful agumentghatary modeladdressinghe LOLR policy hasto take into account.

The opposedview, arguing thatin somecasedailing out banksmay be efficient is alsowidely held,
for instanceby Mishkin(1995),SantomerandHoffman(1998)or Freixas,Parigi andRochet(1998) It

acknavledgestwo importantfacts:first, thatabanks bankrupty generatesxternalitiesandhasasocial

1 The costof afinancialbail out arequite high. The estimate®f the costof the bankcrisis reach30% of GDP for
Japamand27%in the caseof Mexico.(Seerespectiely The FinancialTimes, septembed 7th, 1998 andoctober
2nd1998)

2 Humphre claimsthatthis would have beenBagehotpositionif confrontedwith the contemporap openmarket
operationsystems Schwartz distinguishedetweera financialcrisis, wherea disfunctionof the paymentsystems
is at stale andthereareobsesie fearsthatmoney will be unavailable,anda pseudo-financiatrisis,characterized
by alow pricefor the bank’s assetsvhich generates lossof wealthbut no disruptionin the paymentystem.
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cost. Second thatif the bank continuesoperating,the banks chartervalue® and, more generally its

growth opportunities(HerringandVankudre(1987)arepresered.

But the main agumentagainstthe non-interventionisthesismay be, simply, thatcentralbanksdo bail

outfinancialinstitutionsonthegroundghatit eliminategpotentialcontagiorproblemleadingto systemic
risk. Also,they do not committo a specificpolicy but implementa “constructve ambiguity” doctrine,
a doctrinethat, to our knowledge,hasno substantiakupportfrom the theoreticalperspectie, whereby
thereis no public announcememn what the bailing out policy will be. Finally, it is well knowvn that
whenthe bankin financialdistressis sufiiciently large the “constructve ambiguity” ceasego operate

andleavesprecedenc#o the “too big to fail” principle.

Consequentlytheissuesat stale areclearlymoreinvolved thanwhatthenon-interventionistree-marlet
view suggestsOur paperaddressethe costbenefitanalysisof bail-outswith the objective to identify
underwhatsetof (mutually exclusve) conditionsarethe non-interventionis the constructre ambiguity

andthe“too big to fail” policy justified.

The empiricalanalysisof bankdefault resolutionsbacksup the ideathatliquidationis not the rule but
the exception. Goodhartand Schoenmadr(1995)study supportthatview by gatheringevidenceon the
effective bailing out policy of centralbanlersall over the world. Out of the samplethey constructof
104failing banks73resultedn rescueand31in liquidation. Santomer@ndHoffman’s(1998)review of
financialinstitutionsresolutionestablishessimilarly, thataccesgo the discountwindow in the US be-
tweenl1985and1991wasoftengrantedo institutionsthatwould endup failing. Thisis in clearcontrast
with theradicalnon-interventiorst view of the LOLR policy. In SantomerandHoffman’s(1998)own

words:

“Often economistarequickto amguethatfailureshouldhave arapidandbrutalresponse.
Failed private institutionsshould pay the private penaltyfor default. However, while this
resultmaybeviablein theory it is never emplo/edin practice.In reality, the optionsopen
to theregulatorwill dependhotonly on the stateof theinstitutionsinvolved, but alsoonthe

stateof theindustryandthe broaderfinancialmarlet itself’

In practice,the resolutionof a banks financialdistresss a complex procesghat may requirethe joint
intervention of several regulatoryinstitutions,actingeitherasliquidity provider or asa crisismanagers

andmaytake differentforms*. Whatever the form of resolution closurepolicy by regulatoryauthorities

3 Thefactthatbanksin financialdistresshave positive chartersvaluesis supportedy strongempiricalevidence.
James(1991)amongothers,hasobtainedoverwhelmingresultsshaving that the liquidation value of a bankis
lower thanits marketvalueasagoingconcern.

4 Policy interventionswill includea) injection of shortterm liquidity, b) “open bankassistant” providing capi-



hasbeencharacterizedy the “constructve ambiguity” andthe "too big to fail” policies. Yet, to our
knowledge,the first of thesedoctrineshasnever beensuficiently justified. Why shouldnotthe LOLR
committo a givenline of action,for instancesupportingsolventilliquid banks?Bagehots (1873)posi-
tion waspreciselythe opposite thatthe LOLR’s behaior shouldbe publicly announcedThe argument
developedby centralbanlers, statingthat a publicly announcedehaior would leadthe banksto take
full benefitof theLOLR supportandto increasedheirrisks,is inconsistentvith the standarcassumptions

of rationalexpectationson behalfof theagents.

Ouranalysisof the LOLR policy startsfrom a generaimodelof the bankingactivity in orderto identify
the costsand benefitsof a bail-out policy. This allows us to establishhow the LOLR’s intervention
implicitly subsidizeshebankingactity. Thisis notsurprisingsincethebail-outof distressedinancial
institutionsis equialentto the extensionof the benefitsof depositinsuranceto the uninsuredclaim

holders.This subsidythereforeintroducesa distortionin theresourceallocationprocess.

We begin by consideringasa benchmarkthe non-commitmentasewherethe behaior of theLOLR is
determinedasa perfectBayesiarequilibrium. In the non-commitmentasethe LOLR cannotcredibly
committo agivenpolicy, andthe policy will beobtainedasthe perfectequilibriumof thegamebetween
the LOLR andthe banks. The resultingstratgy of the LOLR will be simply a pure stratgy whereit
will eitherrescueor liquidate the bank dependingon the costsand benefitsof the two options. As a
consequencthe bankswill anticipatethis policy andwill chooseheir financialstructurein sucha way

asto maximizethe valueof the bail-outoption.

In thecommitmenicase wherethe bankidentifies,ex ante the effectsof its bail-outpolicy onthe unin-
suredfundingof thebankstheresultsaremoreinvolved. Our mainresultis that,dependingn thebanks
characteristicghe optimal policy may be eithera systematidail-outor a mixed stratgy. We arguethat
thefactthattheoptimalpolicy is a mixedstratgy maybethefoundationof the“constructie ambiguity”
doctrine. In this way, our resultdravs a bridge betweentwo completelydifferentstrandsof the litera-
ture on LOLR, the bailing out policy, which hasbeenstudiedfrom a microeconomigerspectie, and
the CentralBank preferencdor “constructive ambiguity” which, hasonly beenjustified at the macroe-

conomiclevel. We alsoobtainthatthe optimal policy will make useof conditionalityin the following

tal without transferof control, c)purchase@ndassumptiorwherethe bankis soldvia public auction,d) modified
purchaseandassumptionwherethe paymentto uninsureddepositords conditionalon the realisedvalue,e) an-
nouncing100% guarantee®n bank liabilities, f)separatingthe non-performingassetsand transferringthemto
a publicly supportedassetmanagementompaly (the “bad” bank),g)arranginga take-over with no public funds
(life-boat),h)nationalizinghebank,andi)liquidatingit. Someof theseformsarelesscostlythanothers andthere-
fore shouldbe preferred. For this reasorwe disregard casesd) “modified purchaseandassumption’and g)”life

boat”wherethefinancialcrisiscanbesolvedwithout bearingthefull costof payingtheuninsureddepositordack.
Theotherformsof resolutionmaybeeitherpartof arescuepackageor leadto liquidation,which arethe simplified
casesve considetere.l would like to thankAlistair Milne for suggestinghatthelink betweerthemodelandthe
actualalternatve policiesshouldbe articulatedmoreexplicitly.



sense:absentmoral hazardon behalf of investors,supportto defaulting bankswill be conditionalon
their having a low level of uninsuredunding. Still, becauséhe optimal policy is a mixed stratgy, this
is purely a necessargonditionandnot all bankssatisfyingthe necessargonditionwill have accesdo
the LOLR support.

We thenproceedo extendour resultto the caseof moralhazard.In the context of thefinancialindustry
moral hazardmay stemfrom two differentopposedsources:first, it may be broughtaboutby bank
managersngagingin risk-shifting actwvities, and secondly it may resultfrom lack of monitoring on
behalfof the lenders.Both typesof moralhazardresultin a welfareloss. Our mainresultcarriesover
to the caseof risk-shifting on behalf of bank managerswhere,again,conditionality and constructie
ambiguity arejustified. Still if moral hazardon behalfof the investorsis the issueat stale, our result
holdstrue only in the sensahatthe optimalpolicy will still be eithera purestratgy bail-outor a mixed
stratgy betweerbail-outandliquidation. Yet, whenexternalmonitoringhasanimportantdisciplinary
effect, our resultis invertedbecausesupportto defaulting banksmay be conditionalon their having a
suficiently high level of uninsureddebt. (From a moretechnicalpoint of view, it shouldbe remarled
thatalthoughthe resultholdstrue with probability one,for somesetof parametergwhich have a zero

measureg systematidiquidationcouldbethe optimal stratgy).

As a consequencepur model establisheghat the casefor a strict non-interventionispolicy appears
very weak, becauséf the LOLR is ableto commit, thena mixed stratgy conditionalon the amount
of uninsureddebtwill alwaysdominatesystematidiquidation. Thus,if anything, the justification of

the non-interventionis position hasto be basedon aspectghat are outsidethe scopeof a cost-benefit

analysis.

Therehave beensomeinterestingcontritutionsin this areain recentyears. The non-commitmentase
hasbeenstudiedby Mailath and Mester(1994)and Repullo(1993). Still, in sucha framewvork the is-
suesat stale in the debateat handcannotbe addressed becausdoy definitionin the non-commitment
caseno policy canbe defined. Addressinghis issuefrom a macromonetaryerspectie, Goodhartand
Huang(1998have built aninterestingmodelof the LOLR, shaving why monetaryauthoritiesmay be
interestedn following a “too big to fail policy”, andhow a dynamicframewnorks leadsthe LOLR to
considerusinga “constructve ambiguity” policy. On the otherhand,Aghion, Bolton andFries(1998)
considettheissueof financialdistresfrom the ex anteasymmetridnformationperspectie. They argue
thatif bankmanagersandelayinsolveng/ by hiding the extent of their bankloan losses the optimal
bankclosurerulesshouldbe obtainedasthe solutionto a problemof asymmetrianformation. They do
not considetthe possibility of a “constructve ambiguity” but focuson the effect of asymmetridnforma-
tion.



Thestructureof thepaperis thefollowing. In thenext sectionwe provide someintuition ontheissuesat
stale in abankrescueby meansf asimpleexample.Section3 is devotedto thedescriptionof ourmodel
andto thetreatmenbf the non-commitmentase.Section4 characterizethe optimal bail-outpolicy in

the absencef moral hazard. Section5 introducesmoral hazardon behalfof the banksmanagersand,
symmetrically section6 examinestheissueof moralhazardon behalfof the banksuninsureccreditors.

Finally section? is devotedto the policy implicationsof the model.



2 A PRELIMINARY EXAMPLE

In orderto briefly presenbur agumentwe considera simpleexamplein which thelenderof lastresort
hasto choosebetweertheliquidation (payof) andthebail-out(purchaseandassumptionpf a financial
institution, which we will referto hereafterasa bank. The LOLR’s considershe total expected cost
of bail-outandliquidation. The bankhasthreetypesof liabilities: insureddepositsuninsureddebt,and
equity Thebanks assetswith initial value100,areworth 80if theinstitutionis soldasagoingconcern
but only 50if it is liquidated,sothatthe value of growth opportunitiess 30, which for the sale of the
examplewe take to be anexaggeratedlyarge amount.Still, if theinstitutionis to continuein operation,
the LOLR hasto compensatall the creditors,sothatthe uninsuredcclaim holderswill endup obtaining

thefacevalueof their claims.

Thecostsof liquidatingor rescuinghe bankwill thereforedependnits liability structure We consider
thatthe bank’s equity hasa bookvalueof 10, andfocuson two differentfunding strateies: in the 100%
depositfundingcase the bankhas90 of insureddepositswhile in the deposits/uninsed debtfunding

case thebankfundingcombinesA5in depositsand45in uninsurediabilities.

Assumingaway ary administratve coststhe LOLR facesthe following costs(liabilities netof realized

assetd)

Tablel Costof bankfailure

Liquidation Bail-out
Insureddepositfunding 90-50=40 90-80=10
Depositanduninsureddebtfunding max(45-50,0)=0 90-80=10

Becausdhe LOLR neednotcompensatéhe uninsureddebtholders,in the casewherethey have funded
50% of the bankthe costis lower if the bankis liquidatedandthe uninsureddebtholdersreceve 5.
Therefore the LOLR will bail out the bankin the depositfunding caseandwill liquidateit in the de-

posit/uninsurediebtfundingcase.

The exampleillustrates,first, that the liabilities structureof a bankwill be a crucial elementfor the

5 It maybearguedthathaving precisenformationon thesevaluesrequiresime, whichis alwaysascarcaesource
whena bankfacesa crisis (e.g. Barings). Becausewve considerthat the rationalexpectationsandrisk neutrality
thisimportantpracticaldimensionis secondanhere.

6 Obviously this exampleassumesmplicitly thatuninsureddebtholderscannotstepin andrengyotiatethe initial
contract,for instanceagreeingto a chage off. Indeed,by reducingtheir claim from 40 to 30 the bankmay be
bailedoutandthebondholderswill get30. If insteadt is liquidated,bondholdersobtain0. We assumeway this
possibility which requiresthatthe uninsureddebtholdersareableto coordinateandhave asgoodinformationas
the centralbank.



decisionto be taken by the LOLR. Second,it shawvs that the uninsureddebt holdersexpectedreturn
dependwn the liabilities structureof the bank. As a consequencehe externalcostof the debtis non
linear, becauseip to a given threshold,(equalin this exampleto a fundingwith 30 in uninsureddebts
and60in deposits)theuninsurediebtholdersmaybeconfidenthatthe LOLR will fully reimhursetheir
claims. Beyondthis thresholdthe LOLR will not bail out the bankandthe ex antecostof uninsured

debtfinancingwill behigher .

Obviously, whenwe wantto extendthis examplewe have to be awarethat costis not the only issueat
stale, becausdhe behaior of the LOLR may take into accountthe effect of its decisionon the banks
behaior (moralhazard).Also, we have considerednly the ex-postdecision(non-commitmentwhile

in therestof the papemwe will consideralsothecommitmentcasein amoregeneralwelfaresetting.

7 If the LLR andthe DepositinsuranceCompaly aredistinctentities,the choicebetweerliquidation andbail-out
shouldbethesame gvenif thecostswill notbeborneby thesameinstitutions.Theimplications,would therefore,
bethesame.



3 THEDISTORTIVE EFFECTOFTHE LOLR POLICY: THE NON-COMMITMENT CASE

We will considerfirst the caseof a LOLR thatis unableto stick to a pre-specifiecgpolicy in a credible
way. So,evenif theLOLR maybe perfectlyawareof theineffectivenessof its behaior regardingbanks
liquidationsandbail-outs,(for instancebecaus®f moralhazardjt cannotcorrectit. In this context, the
LOLR cannotcredibly affect the stratgic choicesof the bankregardingsize,risk andthe proportionof

uninsurediabilities, while it will be ableto do soin thecommitmenftcase.

3.1 THE SUBSIDIZATION EFFECT OF THE LOLR POLICY

Sincethe LOLR bail-out policy is an (ex post) subsidy it will be reflectedin the ex anteborraving
cost.Butit is worth emphasizinghatthe maincharacteristiof the LOLR support,s thatthe subsidyis
conditionalonthebankbeingin financialdistress So,aswewill seeabsentomplementaryechanisms
(astaxesor insurancepremia)the higherthe probability of default, the higherthe expectedvalueof the

subsidy To establistrigorouslythis point, we develop a modelof bankfailureandLOLR intervention.

Considera bank that is facing a liquidity shortageand askingfor a loan to the LOLR. We assume
the bank hasa probability p to be solventin which caseit will obtainan expectedcashflow x anda
complementarprobability 1— p,(p = 1— p] to bein financialdistressIn this casejf thebankis bailed
out, theexpectedvalueof its assetwill beVg; if it is liquidatedthe expectedvalueof its assetamounts
to Vi, where\c = V. 8. It is naturalto assumehatall this values,aswell asthe differenceVe —V, are

increasingwith thebanks assetsize.

Regardingthe liability structureof the bank,the amountof equity insureddepositgcoredepositsand
uninsureddebt(which we considerasrepresentingill typesof uninsuredinanceobtainedoy the banks)
will be denotedrespeciiely by E, D andB. Sincedepositsareinsured,at the beginning of the period
the bankhasto paya depositinsurancepremium,m, andat the endof the periodthe depositorgeceve
D(1+rp). whererp is thedepositgate. Sinceour objectve is to examinetheimpactof the LOLR bail-
out policy, we will assumehatthe bankhasunlimitedaccesdo uninsuredundsatthe market expected
rateof return,but thatelasticity of depositsandequity supplyis lower, sothatthe bankwill chosetheir
optimallevel. This is a strongsimplifying assumptionput notice that, aswe will seelater on, asthe

proportionof uninsureddebtin the bankliabilities increasesthe interestrate on uninsuredfundswill

8 Toillustratethe magnitudeof thesevariablesijt is usefulto referto James(1991who obtainsthattheratiosVi fA
andVcfA amountto 65.75%and69.40%respectiely (James(1991). 1228



increasesinceinvestorswill requireto be compensatetbr a higherleverage.

In orderto eliminatethe effect of the subsidiesor taxesimplicit in the depositinsurancegpremium,we

assumehatdepositinsurancas fairly priced.Underrisk neutralitythisimplies:
M= {1— pJmax|D{1+4rp]—V..0] (1)

This will allow usto focus mainly on the role uninsureddeposits. In the presentframewvork, deposit
insurancecouldbe private,its costcould be zeroif V, is sufiiciently large (a simplifying assumptiorwe
will resortto lateron) and,in particular the caseof D = 0 is alsocovered. This passie view of deposit
insurancas alsotaken regardingthe depositinsurancebargainingpower in caseof bail-out. We assume
thatthe depositinsurancecompan hasno bagainingpower, sothatit cannotbenefitin any way from a

bail-out.

Finally, we assumensureddepositorsareseniorto uninsureddebtholders.Uninsureddebtholdersare
promisedBf1-+R'] which they receie if the bankis successfubr if it is bailed out and max{0,V{ —
D[1+rp)] if thebankis liquidated.We alsoassumehemarket for uninsureddebtis competitve sothat

investorsobtainareturnequalto 1+ r.°

The bankhasaninitial valuefor its assetsA, with A= E+ B+ D. Sincewe arenot concernedvith
the assetside of the bankactwities, we will simply describethe financialintermediarytransformation
functionasby a productionfunctionexhibiting decreasingeturns.Thisis justified by thefactthatin the
shortrun the bankmonitoringandscreeningbilities area quasi-fied resource We will denoteby x{B]

thegrossreturna successfubankobtainson a portfolio of loans.

We will assumehatfor therelevantrangeof valuesof B, in caseof successhe bankis ableto repayall
its debts

Assumption1. x> B{1+R ]+ D{1+rp)

The LOLR choicewill betheresultof comparingthe costsandbenefitsof liquidation versuscontinua-
tion. TheLOLR maybeconcernednly with the costor it may maximizea socialwelfarefunction. We
assumehereis asocialcost,A, (which mayoriginatein thecostof taxation),for transferringfundsfrom

the public to the private sector In this way we acknavledgethat, ultimately bankfailureshave a cost

9 In thefirst versionof the paperwe introducedrisk aversebondholders. It turnedout that this wasnot essential
to the algument. Yet it is sometimesarguedthat a “creative ambiguity” policy, by increasingthe risk borneby
investorsdecreasethe costof the LLR policy. In fact, althoughit is easyto shav that the existenceof a risk
premiumon debtwill decrease¢he amountof thetransferso uninsureddepositorsthis is not enoughby itself to
justify “creative ambiguity”. Thusthe effect of introducingarisk premiumcould only maskthe economicissues
at stale, while makingthe modelunnecessarilgomplex.
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for taxpayergaswell documentedy Goodhartand Schoenmadr(1993)). If a bankis bailedout, the

amount
S=B{1+R] —max{V. —Df1+rp).0] 2)

is the subsidythe bank’s uninsureddebt holdersreceve. This subsidyis computedwith respectto
the liquidation benchmarky, ; the costof this subsidywill be S— (V¢ —V_]. Computingthe subsidy
with respecto the continuationvalueVc would be equivalentfor somepurposeshut would leadto a
differentequilibriumratefor uninsuredunds,R'. TakingVc asthe benchmarks justifiedif, in caseof
financialdistressthereis no way for the uninsureddepositordo find a buyer for the bankat the price
Ve . Thusif the LOLR rescuehebank,it hasa claim onthe bankchartervalue. As a particularform of
intervention,thebestwayto characteriz¢herescueoperations eitherasawayto provide capitalwithout
changingthe banks managemenfopenbankassistancer asa purchasendassumptionwherebythe
bankis auctionedas a going concern,with the LOLR having to pay uninsureddebtholders,or asa

nationalization.
Obviously, the existenceof a subsidywill reducethe banksex antecostof finance.

We will considertheideal casewhereliquidity shockscanbeidentifiedanddealtwith by the interbank
market (whichis clearlyastrongassumptiorfseeGoodhart(1987))Becausasolventilliquid bank,will
obtainloansfrom otherbanks we do notexaminethatcase.Thefollowing assumptiorallow usto focus

ontherescueor liquidationof insolventbanks:

Assumption2. B{1+R ]+ Df{14rp] —Vc =0

Assumption2 impliesthatSis positive.

We denoteby C thetotal socialcostof closingdown abank,whichincludeall typesof externalities?. In
particular we includein C theadministratie costof liquidation,the costof sellingilliquid assetandthe
costof breakingup relationshipswith the borroverswhich hasbeenfoundempiricallyrelevant!. These

costsareassumedo increasawith thedefaulting banks size.

Assumption 3. C is anincreasingfunctionof the bank’s assets

Thereasorwhy we emphasizéhis apparentlyinnocuousassumptions becauset will becrucialin de-

riving our mainresults. Thejustificationof this assumptioris that,in additionto theadministratie costs

10 An interestingexampleof an externalityis the caseof Johnson-Matthgbank. The mainreasorfor bailing out
Johnson-Matthgbankwasits prominentrole in LondonGold Market.

11 thisis well documenteatleastin the caseof Continentalllinois
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of liquidation, the costof illiquidity or fire-saleliquidationimpliesthat,possiblybecausef information

asymmetriessomeof thebanks assethave to be soldat a priceinferior to their presentwalue.

Still, we will requirethestrongerfollowing assumptionn orderto derve someof our results.lt seems

naturalassumptionf we think of the costC asthe costof contagionin thefinancialmarlets:

Assumption 3.1. C is anincreasingfunctionof the banks assetA satisfying:g—/(i =A1+r)

Theinterpretationof assumptiorB8.1is thatthe marginal socialcostof a bankfailure is larger thanthe

costof amamginal transferof principal plusinterestfrom the public to the privatesector

Ex post,thatis, whenfacingthe choicebetweeriquidationandcontinuationthe LOLR will weightthe
costof its two possiblelinesof action:
— Liquidation,with a costequalto [14+A]C

—  Continuatiorwith a costequalto
A(B{1+ R'J —maxM. —D[1+rp).0]] = [14+ A1 Mc —VL]=AS—[14+A]{Vc —W]
Thedecisiondependshereforeon A definedasthe differencebetweertheformerandthelater, thatis

A=AS—[{1+A)Mc—W ) —(1+A)C (3)

This expressionis simply the algebraicsumof threeterms: the costof transferringresourcesrom the
public to the private sectoy AS, the goodwill value of the bankwhentransferredo the public sector
{1+ A)(Vc —VL]). andthe expectedcostof liquidation (1 4+A]C. If A« 0, a bankwill be bailed out
becausd is lesscostlyto do so: thetotal expectedcostof liquidationis higherthanthe costof makinga
full repaymento theuninsureddebtholdersnetof the efficiengy gainsfrom keepingthebankasagoing

concern.

We obtainthefollowing result:

Proposition 1. In the non-commitmentase the LOLR policy will beto bail out a bankif and only if
A « 0. In addition, if assumptior8.1is satisfied the too big to fail propertyholdsfor the LOLR policy,
in thefollowing sensehatif it is optimalto rescuea bank,thenit would be optimalto rescueanylarger
bank.

Proof. seeappendix (I

As illustratedin Figure 1, undernon-commitmentthe LOLR decisiondependson A andthis, in turn,

involvesthelevel of assetsandthelevel of uninsuredundsthatwill determinethe subsidy
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Figurel
Too costly to save
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Oncethe LOLR bailing out strateyy is defined,the returnon uninsureddebt,R. will be given, ex ante,
by the equality of the net expectedreturnson uninsureddebtto the risklessrate. In particular R = r
if A <7 0. andthebankuninsureddebtis riskless.But in the generalcase wherethe LOLR mayplay a
mixed stratgyy assigninga probabilityz to continuation the expressiorof R is givenasthe solutionto

thefollowing equatiof?

[P+({1— P)ZB{l+R )+ [1—pJfl—2z)maxiVi —D{1+rp),0] = [1+r]B (4)

Denotingby R {z) this solutionasa functionof the probability of the bankbeingrescued, we compute
thesubsidythebankobtainsasthedifferenceof theexpectedcostof funds,pB{R 0] —R' {z]]. Replacing

andsimplifying this expressioryields:

PB{R'[0) —R{Z)) = (1- p)zS

Thus,asexpectedthe expectedvalueof the subsidy will bethelargerthe higherthe probability of the
bankgoingbankruptt3

12 The empiricalevidencebacksup this idea,with riskier institutionspayinghigherinterestrates(Park andPeris-
tiari(1998). Also, the market includesthe probability of a bail-outin the costof the banksuninsureddebt,asthe
analysisof the Too Big To Fail banksin theUS hasshovn (O’haraandShav(1990)andHughesandMester(1993))

13f thereis atoobig to fail policy, asit will occurunderassumptior8. 1, largerinstitutionswith ahigherprobability
to bebailedoutin caseof financialdistresswill choosemorerisky investmentsObviously, thisimpliesthatthere
is nootherdimensionasreputatiorbuilding, conserationof somooligopolisticrents,etc. thatenterghemanagers
objectivefunction. Still, theideathat,within alimited rangeof size,largerbankstake morerisksis consistentvith
Barth, HudsonandJahera(1995jindingsin the S&L industry Their resultsshav thatlargerinstitutionsinvested
moreheaily in non-traditionakctivities andweremoreexposedo financialdistress.
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3.2 THE DISTORTION EFFECT

Whatever the ability to commitof the LOLR, the very existenceof a bail-outpolicy, impliesthatthe ex
antebehaior of theagentsnvolvedwill bemodified. Concerninghe banksstrategy, the bail-outpolicy
will affect their choiceof sizeandits choiceof the portfolio of assetgiskiness We will focushereon
the size effect in orderto keepnotationssimple, but the effect of the changeon the degreeof risk of
the bank’s assetsaswell asthe effect of monitoring on the costof funds constitutea straightforvard

extension.

Ex ante,thebanksexpectedprofitswill begivenby:
M= p[x(BJ —B{1+R] —D{1+ rDJ] —m 5)

wherethecashflowsin caseof successy, dependnthesize,andex antechoiceof thesizeA=E-4D 4B

is herereducedo the choiceof alevel B of uninsuredunds.

ReplacingpB{1+ R'J in {4) and rearrangingtheseterms, we obtain, underthe fairly priced deposit

insurancecondition(1) the moreintuitive expression:
M=Mo+(1-p)zS (6)

wherellg= px{B)+[1— p]\V. —B{1+4r]—D[1+rp] is theexpectedorofit thebankwould obtainabsent
ary subsidy The non-committed_OLR will take into accountboththe sizeandthe costof uninsured
debtinto its decision.If assumptior8.1holds,thenit is easyto shav (usingthe sametype of proofasin
Propositionl), thatthe effect of sizewill prevail over the costof uninsureddebt. As a consequencdhe

non-commitmenpolicy will becharacterizethy athresholdB suchthat

z=0 forB«B
z=1 forB=B

(In the generalcasethe non-commitmenpolicy could be muchmoreinvolved, since,dependingon the
level of B, the A could belocally increasingor decreasinggeflectingwhich one,of size considerations

andcostof uninsureddebtdominates)

Expression(6) allow usto identify the effect of the existenceof theimpilicit subsidyin thegenerakase.
As it hasoften beenargued,a subsidyon a banks’actvity will have a distortive effect giving the bank
incentvesto structureits fundingsoasto maximizethe valueof its profitswhich includethe subsidy If
assumptiorB.1 holds,(too big to fail case)thenwe have anunambiguougffect of the LOLR rescuelt
leadslarge banksto expandandsmall bankseitherto expandor to disregardthe possibility to be bailed

out.
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Figure2
Expected Profit

L

Uninsured Debt

As showvn in Figure 2 the objective function of a small bankandillustrateshow its discontinuitywill

affectits choice.

Let By be the level of uninsuredborraving that maximizesthe banksprofit absentary subsidy i.e.

the level thatmaximizeslly . The banks mamginal profit at By, oncethe bail-out subsidyis introduced,

becomes:

o oMg .

BB B=B 7
orn  oMg A

8= g Ti1—PI1+r) B»B (8)

— If By « B, the bankwill have to choosebetweenthe two local maximawhich are By, and the
maximumof I for B = B, asillustratedin Figure2. If the maximumis reachedat By (no-subsidyno-
distortioncasg, thenthebenefitsof the LOLR bailing outpolicy aretoo smallin regardwith thenegative

distortionon sizeandon profitability the subsidyrequires sothatit is not worth it for the (small) bank
to go for the subsidy If, instead the maximumis reachedat point B or beyond, the distortive effect of

the subsidyleadsthe bankto chooseaninefficiently large size.

—  If By = B, thenthebanksizewill beinefficiently large. Thisis clearfrom (8): thebankwill choose
alevel of uninsureddebtB* thatmalkesthefirst orderconditionhold, sothatwe obtainBg = B*.

In the non-commitmentase the extensionto the casewheremanagerghoosethe level of assetgiski-

nessof their portfolio is straightforvard, sincethe LOLR cannotintroduceary typeof discipline.Hence,

theonly differenceis thatthethick profit scheduleon Figure2 will shift upwards.

As it is obvious, this hasa strongeffect on the conditionsof economiccompetitionamongbanks,that

is theontheplayingfield. Indeed large banksbenefitfrom betterfunding conditionswhile smallbanks
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falling underthe first casedo not have accesso the ex antesubsidyin ary way. As we will see,this
is alsothe casein the commitmentcase,so that the existenceof a LOLR subsidywill alsoaffect the

bankingindustrycompetition
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4 THE OPTIMAL CLOSUREPOLICY: THE COMMITMENT CASE

We now considerthecaseof a LOLR thatis ableto crediblydefinea policy, thatis, to committo agiven

strat@y.

Determiningthe optimal closurepolicy implies identifying first the objectve function of the LOLR.

Assumingthe LOLR is ableto commitimpliesthatit is ableto stick to a givenpolicy definedex antel*

Theability to commitimpliesthatwe reformulatethe LOLR problemsoasto take into accounthealso
the indirect effects of the policy in termsof the equilibrium valuesof the differentrelevant variables,
whetherobserable or nonobserable (puremoralhazard).Therearethreemainrelevantvariablesthat
we have to consider:the effect on risk shifting actuities, the effect on the level of monitoringandthe
effectonthelevel of uninsuredunds,which depend®n the equilibriumcostof funds. Thefirst two are
moralhazardvariableschoserby thebankswithoutary possibleinterventionon behalfof the LOLR. As

it hasbeenoftenargued,theintroductionof eithertherisk shifting actvities of thebankmanagersr the
monitoring effort level on behalfof investorswill make the LOLR policy undercommitmenttoughey

simply becausehe additionalcostsof the policy areinternalized. But the interestingissueis hereto

introducetheserelevant variablesjointly with the effect of the LOLR on the equilibrium size of the

financialinstitutions.

As we will see,the analysisis then more complex. The commitmenthypothesisallows to analyze
whetherthe LOLR hasto implementa “constructve ambiguity” policy asit hassometime$eenad\o-

catedin avariety of contets.

4.1 The optimal policy

In orderto cover all possibletypesof LOLR policies,we do not restrictthe analysisto purestratgies.
Thus,if abankis in financialdistressthe LOLR will considerbailing it out with someprobability z

wherethis probability will typically dependon the banks liabilities structure. It is implicitly assumed

14 In thelight of the debatesurroundinghe LOLR policy, thisis animportantassumptionSomeof the criticisms
totheLOLR interventioncanbetrackedbackto theview thatthe LOLR is in factunableto committo a policy. We
implicitly assumehatthe necessarynstitutionalarrangementgor the LOLR to actasanindependeninstitution
pursuingalongrunwell definedobjective aresatisfied.
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thatthe policy zis notonly crediblebut perfectlyanticipatedoy the marlet®.

The LOLR will choosethe probability z which maximizesits welfare underthe restrictionthat the
differentagentsplay their beststratgy. The mainrelevant variableis the level of noninsuredinance,
which we assumeto be obserable and on which we will centerthe analysis. Still, in the last two
subsectionsve will extendthe resultsin orderto take into accounttwo importantphenomenamoral
hazardon behalfof banks,via anincreaseof the riskinessof the banks’assetsn responseo a lenient

LOLR, andmoralhazardon behalfof theborrowvers.

For the time being, we assumehat the banksmanagersannotreactto the announcememnf a LOLR

policy by modifying therisk level, p, a pointwe postponedo the next section.

The objective function of the LOLR can be definedas a function of the total surpluscreatedby the

financialintermediaryminusthe expectedcostof transferringresourceso the uninsureddebtholderd®

W(B.z) =pXB] +({1— pl[Mc+[1—2zV] —B{14r] —=D[{1+rp) — ©)
~ {1 PHz [MB{1+R )+ D{1+ 1o) Vo) + {1 ~2{1+MIC}

—  Thefirst partof this expression,
PXAB)+(1-p) [Mc+({1-ZVi]-B{1+r] —D({l+rp) =To+(1—p)z{Vc -]

is the expectedsurplusgeneratedy the bank,which, obviously, depend®n the bailing out policy, and

takesinto accountthefactthatwith probability {1 — p]z the continuingfranchisevalueof the bankwiill

notbelost.

—  Theabsolutevalueof theseconderm, {1— p)z[A{B{1+R] + D{1+rp] — )] istheexpectectost

of thebail-out. This expressiorcanberewritten asthedifferencebetweer{1— p)z [A[B{1+ R ]+ D{1+4rp) -] =
{1— p]z\S whichis theexpectedcostof thesubsidizingthe uninsureddebtholdersand(1— pJzA{Vc —

VL] whichis the costreductiondueto the efficiengy gainsthatoriginatefrom the institution continuing
franchisevalue.

—  Thethird term,[1— p)J{1—2Z[1+A]C, is simply the expectedcostof liquidatingthe bank.

Usingthedefinitionof A, the objective functionW(z] canberewritten as

W(z) =MNo—(1-p]{zA+[14+A)C} (10)

15 The empirical evidencesupportsrather a dynamicmodel in which the agentsupdatetheir beliefs. For in-
stance,thdiquidationof theBCCl in theUK ledto aflight to quality . Also, the effectof theannouncemertiy the
Comptrollerof the Curreng of the Too Big to Fail policy in the US, generatedbnormalpositive returnson the
large banksstocksandabnormahegative returnson the smallbanks’onegO’haraand Saw(1990));

16 This is a generaformulationsinceary weightedalgebraicsumof the bank’s generatedurplusandthe social
costof bankrupty canberewrittenasin 9



—18-—

or, alternatvely, usingl = Mo+ {1 — pJzZ\Sas:
W(B.Z) =N~ (1+A){1- p) [(zS-AVe — Vi) +{1-7C] (12)
which shaws explicitly the impactof the bankexpectedprofits M andthe subsidy S on the regulators
objectie functionl’
UsingthefunctionZ.] . whichassociateto ary level of B thecorrespondingrobabilityof beingrescued,
z, the LOLR problemcanbeformulatedas
-
MW(B*.Z))
B* £ agmaxp [x[BJ —Bf1+R)-Df1+ rDJ] 12)
N(B*,2(8)) = max({B.0) (13)

with

B{L+r)— (1 —p){1— ZB)){M. ~Df1+1o))
p-+ (1= pJz{B)

where, for the sale of simplicity we will assumehereafterthatV, is suficient to cover for insured

B{1+R) = (14)

deposits D[1+rp] (the resultcarriesover to the generalcase,provided the fair depositpremiumas-

sumptionis fulfilled).

In orderto analyzethis problem,it is importantto noticethat,absentry constrainton thefunctionz.).
only theindividually rationalconstraint{13] maybebinding. To establistthisit is only necessaryo see

thatthe above problemis equvalentto
rg:azlxw (B.z) (15)
niB.z = mgxl‘l(B: 0] (16)

The objective function of this problemturnsout to be non concae, but sincewe areableto shav (see
Lemma7 of the Appendix)thatthe secondorderpartial derivative %ZZV} is positive, this impliesthatthe
only unconstrainedbcal maximaof W[B*. 2" Jareto be found for extremevaluesof z, thatis z= 0 and

z= 1. Becausef theindividual rationality constraintthe solutionmay; still beaninterior one.

Thetwo casexz= 1 andz = 0 areillustrated,respecirely, in Figures2 and 3 belov. Thethick curve
representtheex anteindividually rationalisoprofitconstrainfor thebank. TheLOLR objective function

is increasingwith zin Figure3 anddecreasingvith zin Figure4.

Theanalysisof this non-concee optimizationproblemleadsto the following proposition:

17 Noticethatas\ increasesthe weight of the expectedmonetarycostsfor the LLR increasesso the pure“cost
of intervention” welfarefunctionconsiderec.g. by Mailath andMester(1994)s obtainedn thelimit asA goesto
infinity.
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Proposition 2. If C is increasingwith B, thenthe optimal policy is eitherto bail outthe bankor to use
a mixedstratagy, where the bankis liquidated with someprobability In the mixedstrategy case the
optimal policy impliesliguidation of any bankthat holdsan excessiveamountof uninsued debt(Out of

equilibriumconditionality)

Proof. Seeappendix I

Figures3 and4 provide the key for theinterpretatiorof this result. In Figure 3 boththe LOLR andthe
bankobjective functionsareincreasingwith z, asit is the casewhenthe sufiicient conditionA < 0 holds
(As it appearsn expressior?1 of theappendix).As a consequenceincebothagentgreferz=1, there
is noroomfor amixedstratgy. In Figure4, the LOLR andthe bankhave conflictingviews onzandon
B. Absentary intenentionfrom the LOLR, the bankwill choosethe level of uninsureddebtBy. If the
LOLR wantsthe bankto deviate from this level, it will have to lure the bankinto issuinglessuninsured
debtandthiswill bedonewith theonly possiblenstrumentavailable,thatis thebailing out policy which

enableghebanksto obtainfundsat alower cost.

From a technicalpoint of view, the optimality of a mixed stratgy is obviously relatedto the non-
concaity of theobjective function. Theorigin of thenon-concuity residesn the factthatthe expected
costof the policy dependsiponthetermzB{1+ R {z]] which is concae. The economidnterpretation
is straightforvard: anincreasen the probability of rescuewould, for agivenrepaymentmply a propor

tional increasén the expectedcostof rescuinga firm. But the market reactionto anincreasedail-out
probabilitywould allow to decreas¢éhe promisedrepaymentAs a consequenceayhenthebail-outprob-

ability increasehe correspondingxpectedcostincreasesessthanproportionally

To provide a betterintuition for Propositionl, we have to notice,first, (asit derivesfrom the proofin the
appendix)that werethe costof liquidation constantthe optimal LOLR policy towardsa specificbank
would beapurestratgy, whereeitherthebankis alwaysbailedoutor it is alwaysliquidated. Thereason
why we obtaina mixed stratgy is thereforefundamentallyrelatedto the factthatthe LOLR takesinto
accountthe effect of B on thetotal costof liquidationC. Becausef this effect, the LOLR would prefer
to have alowerlevel of B.thusdecreasingossiblecontagioreffects,andliquidationcosts(recallthatwe
areassumingno moralhazardeffectsatthis stage).But in orderto do so,theonly instrumenthe LOLR
canuseis preciselyits bailing out policy. TheLOLR will inducethe bankto lower its level of uninsured
funding by promisinga higherprobability of bail-out. Still, sincea systematidail-outpolicy would be
excessvely costlyfor aLOLR thatprefersa liquidation policy (z= 0]. the solutionis a mixed stratgy
which is sufiicient to discouragehe bankfrom taking a large uninsuredending but not too costly in

termsof the expectedcostof intervention.
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4.2 Implementation

Proposition2 establisheshatthe optimal policy requiresthe introductionof endogenousincertainty It

is thereforetemptingto interpretit asthe raisond’étre of “constructve ambiguity”, becausen outside
obserer facinga mixedstratgy would seeno clearpatternin the LOLR bail-outbehaior, sothatno set
of contingentulescouldpossiblyreproducet. Yet,thisis insuficient, becausdf the optimalpolicy isa

mixed stratgy, we still have to justify why this policy cannotbe publicly announced.

In our view the mainjustificationfor the policy notto be announceds thatthe variableson whichit is
basedarenot publicly obserablenor verifiablewithin thetime interval duringwhich thedecisionhasto
be taken(usuallya decisionhasto be taken beforethe next day market opening). As a consequencef
themixedstrat@y probabilitieswerepublicly availableandstatedin adetailedway, this would limit the

ability of the LOLR to take a decisionon the basisof all hardandsoftinformationavailable.

Theway outis thento delegatethe decisionto aninstitutionthatwould crediblyfollow therules. This
implies, on the onehand,that theinstitution shouldhave a strongreputationto commitandactin con-
siderationof alongtermhorizon,and,onthe otherhand,thatit hasto beapublicinstitution, sinceprofit

maximizingwould not give theright incentves.

4.3 Comparisonwith the non-commitment case

Notice that, asin the non-commitmentase,the optimal policy dependson A, but herean additional
effect appearsso that the comparisonwith the non-commitmentaseyields a prima facie surprising
result. In fact, this is quite a naturalresultin this context wheremoral hazardis absent(In the next

sectionwe will seethatthis resultis notrobustto theintroductionof moralhazard).

Remark 1. Absentrisk shifting opportunitiesand monitoringon behalfof investos, the optimal policy

of a LOLRwith ability to commitis more lenientthanthe non-commitmergolution.

As a consequencdjereagain,it is optimal to rescueevery solventilliquid institution, sincefor those

banksA is negative.

Proof Sincein the non-commitmentasea bankwould be rescuedonly if A « 0. andliquidatedin
the oppositecase,a directimplication of Proposition2, is that, undernon-commitmentbankswill be

rescuednoreoften. C
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To provide anintuition for this result,it is worth recallingthatthe differencebetweerthe commitment
andthe non-commitmentasescomesfrom the effect of the LOLR policy on a)thecostof fundsand
b) the amountof uninsureddebtissuedby the banks. The first of theseeffectsimpliesthatthe LOLR
subsidywill notbeaslarge becaus¢he market interestratehasalreadyaccountedor the probability of

anLOLR bail-out. Whencomparedo thenon-commitmentasethisfirst effect will favor therescueof

thebanks.
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5 ENDOGENOUSRISK LEVEL

For expositoryreasonwe have, sofar, skippedthe moralhazardssue althoughit is animportantaspect
in thedebateonthe LOLR’srole. Clearly, if alenientbehaior of the LOLR hasto incentve higherrisk
taking on behalfof the banks thiswill reducethe ex antebenefitsof bailing out banks.Theimportance
of thebanks'risk takingbehaior hasbeenlong recognizedandBagehot(1973himselfwarnedagainst
the penerseeffectsof rescuingoanksonthe behaior of thewholebankingindustry For thesereasonst
is crucialto examineif our previous resultscarry over to the caseof endogenousisk, wherethe degree

of riskinessof a banks portfolio resultsfrom the banks’own stratgic decision.

Assumethereforethattheprobability p is now choserby thebankatsomecostd(p]. whichis assumed
to bestrictly increasingandcorvex andtwice differentiable.This probabilityis notobserableby thein-
vestordgn financialmarkets,sothatthey will infer it asbeingthe onethatmaximizeshe bank’s expected

profits, asit is standardn amoralhazardsetup. The banksprofit functionbecome¥:

M= p[X(B) ~B{1+R) - D{1+ ro)] —m—o(p)

wherem andR', the marlet requiredrate, are adjustedfor the rationally expectedbanks’choiceof the
probability p. Notice that, becausehe bankis largely indebted,in caseof financialdistressts charter
valuewill gotoits creditorsthusourframenork doesnotallow to consideithe effect of the existenceof

a chartervalueon therisk behaiour of the banks. Still, the extensionis straightforvard, sincewe deal
herewith the maginal effectson the choserprobability it doesnot precludethatthe optimallevel may
dependonthechartervalue. Thefirst orderconditionleadto

on _ | dofp] _

e x(B] —B{1+R]—Df1+rp] “dp = 0 (17)
As it is standardunderdebtfinancing,the resultinglevel of f is inferior to its first bestlevel p*. (char
acterizedby x{B] = d—";,%ﬂ ) sothatdebtfinancingincentivesa higherlevel of risk on behalfof the banks.

Thisis sobecauseheindebtnes8{1+ R+ D{1+ rp) level doesnotappeain thefirst best.
The implications® on the optimal bail-out policy of makingthe bank unobserable choiceof the risk
level endogenouaresummarizedn thefollowing proposition:

Proposition 3. Whenthe banksriskinessis end@enousthe optimalpolicy will still be eithera system-

atic bail-out or a mixedstratagy (constructiveambiguity). Theeffectof the LOLR bail-out policyis (i) to

18 Obviously, the depositrisk premiumis now adjustedo the endogenouslyleterminedgrobability p.

19 Notice thatin a dynamicsetting,the risk choicefor the banksthat benefitfrom a bail-out,in particularfor the
too-big-to-fail banks,may be more conserative thanwhatis obtainedin our static setting,becauséankrupty
impliesthelossof the netpresenwalueof future subsidiesmplicit in thetoo policy
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Figure5

increasethebanksriskinessand (ii) to deceasethe mamginal benefitof rescuingoanks.

Proof. Seeappendix I

Thefirst point, (i) meansthat, exceptfor z= 0, the bankwill reactto the announcemenif a bailing
outpolicy z{B] by choosinga higherdegreeof risk, switchingfrom the continuougo thedashedine in
Figure5. Thus,for ary policy z. thebankchoiceof its risk level will erodesomeof the benefitdfrom the
LOLR policy.

Consideringadifferentcurve for theindividual rationalityconstrainwill notchangeghemainqualitative
conclusiongpreviously obtained.Sincethe sameanalysiswill applyto anotherindifferencecurwe, it is
intuitive that Proposition2 carriesover to the endogenousisk case.This is point (iii) of Proposition3,
that stateghatthe systematidiquidation policy will never be optimalthusjustifying, the “constructve

ambiguity” doctrine.

On the otherhand,asintuition also suggestsrisk shifting on behalfof the banksmanagersmplies a
highercostof the LOLR interventions(as statedin point (i) of Proposition3). As a consequencéhe
LOLR policy may becometougherand liquidation will be more frequentwhenrisk is chosenby the

bank. Thisimplieswhy, in the absencef additionalassumptionsRemarkl will not betrue anymore,
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whichis consistentvith the standard/iew of the effectsof the LOLR policy: theonly reasorto liquidate

solventilliquid banksis becaus®f theincentive effectsit createontheinstitutionintuitionsrisk taking

behaiour. To understandvhy, it is worth recallingthatin the endogenousisk case the deriative of

thewelfarefunctionhasto introduceatermthatwill reflectthe effect of anincreasen risk. Thistermis
dp ow

simply 4z op andit is negative, asa consequencef point (i) of Proposition3.

Themamginal increasean welfaredueto anincreasen the probability z of rescuinga bankis givenby:

ow
i (1—p] [—A+ Az

(1-pIS dpow
— |4+ ——— 18
p+({1-pjz] dzadp (18)
Thereforejf abankwould bebailedoutundemon-commitmen(A « 0]. thefirsttermin "6—";’ is obviously
positive, but the secondneis negative, sothatthe neteffectis undeterminedandit is nottruearnymore

thata LOLR with ability to commitwill bemorelenient.
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6 MONITORINGON BEHALF OF INVESTORS

We now turnto the symmetricsourceof moralhazardby assuminghatinvestorsdeterminethelevel of
effort e, with e £ [, €] they allocateto the screeningof projects. A higherlevel of screeningon behalf
of investorsresultsin a limited accesgo fundsfor the bankswith a higherprobability of default. As a
consequencehe ex anteprobability of succes®f a bank pfe] increasewith the monitoring effort of
investors affecting welfare. Exerting an effort hasa non pecuniarycost@(el thatis borneby investors.

As aresult,theinvestorswill solve
maxW(el
e
wherethevalueof W(e] is obtainedrom (4)?°:

Wiel = ple) [B{1+R)+D(1+r0) .| —ofe) (19)

We take the standardassumptiongo guaranteahat W{e] hasan interior maximum. In particular we

2 - H
assumé? « 0, lime ,e 4% < 0,lime e 3 = 0

Usingthefirst orderconditionsit is easyto shav that,asintuition suggestshelevel of monitoringeffort

will decreassvith the probability z of the debtorbeingrescuedy the LOLR.

Proposition4. Wheninvestos exert effort in monitoringthe banks,(i) the optimal bail-out policy will,

in geneal, beeithera bail-out or a mixedstrateyy.

In the mixedstratagy case if

dpow = deodw oC

holds, the optimal policy impliesliquidation of any bankthat holds an excessiveamountof uninsued
debt;andif

dpow = dedw oC
@a—p-Fd—B% - E1+)\JE1_p']0_B

the optimal policy implies liquidation of any bankthat holdstoo low a level of uninsued debt. For

liquidation to be the optimal pure strategy the following conditionis required.

dpow deodw oC
dBdp ' dBde ':1+7\JE1—DJ6—B

20 For the sale of simplicity, we considerthe casewherethe managersannotinfluencethe riskinessof their
project. The generalcaseleadsto the sameconclusionshbut would imply a slightly more complec formulation,
with e.g.a probability of succesequalto the sumof two termsp+ p[€], thefirst onechoserby the managerand
thesecondnereflectingthe effect of monitoring.
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(i) the effect of the bail-out policy is to deceasemonitoring effort. (iii) This, in turn, deceaseshe

marginal benefitsof rescuingoanks.

The intuition behindproposition4 is thatin the presenceof an investors costly effort, therearetwo
oppositeforcesat work. Onthe onehand,aswe have establishedh the previous sectionsthe existence
of a socialcostof a financialinstitution bankruptg impliesthatit is optimal to rescueonly the banks
thathave a smalllevel of uninsureddebt. But herethis first effect may be counterbalancelly themoral
hazardeffect: indeed alargeramountof uninsureddebtgenerates closermonitoringof the bankby its
creditors,andthis will forceit to choosesaferprojects.If moralhazardeffect dominateghe costeffect,
the optimal bail-out policy mayimply to usea mixed stratgy in orderto stimulatethe banksto have a
larger proportionof uninsureddebt,andthusto be moretightly monitored. This is thereforeconsistent
with the point of view expressedoy Kaufmanand Benston(1993}hat the issueof subordinatediebt
allows the bankingindustry to have a betterbankingdiscipline. Proposition4 clarifies this point by
establishingnot only thatit requiresthat the effect of moral hazardhasto overtale the effect on the
bankrupty cost,but alsothatthis occurswhenthe LOLR is ableto committo bail-outinstitutionswith

someposiitive probability

Still, exceptfor a zero probability subsetof parametersthe optimal LOLR policy is to implementa
mixed stratgy. Also, asintuition suggeststhe bail-out policy hasa negative effect on the monitoring

effort andthereforethe maiginal benefitsof rescuingoanksdecrease.
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7 POLICY IMPLICATIONS

Themainpolicy implicationof our modelis thatwheneerthe LOLR is ableto defineapolicy, it should
make useof conditionality This implies defininga critical level of uninsureddebtbeyond which the
LOLR will not rescueary institution. As a consequencdhe institutionswill choosethe secondbest
level of uninsuredfunding, thusimproving efficiency in the bankingindustry As the optimal policy

depend®nthecostof raisingtaxes,ontherisk of contagiorandonthecostof liquidation,it will change

boththroughtime andacrosscountries.

First,it is naturalthatthe LOLR bail-outpolicy change®verthebusinesgycle. Whenthebankmaigins
have beeneroded eitherby aneconomiaecessioror by the conditionson interestrates the probability
of contagions higherandthecostof liquidationis increasedeadingto amorelenientpolicy on behalfof

theLOLR. Still, if we extendouranalysissoasto cover the possibilitythat, with someprobability some
banksare solvent but illiquid, the behaior of the LOLR during the businesscycle shouldbe affected
in the oppositeway: during a recessionthe probability that a bankturning to the LOLR for support
is insolventis higher sothatthe expectedcostof bailing out a bankis higher Still, this secondeffect
althoughtheoreticallypossiblewill be dominatedby the first onein economieswith well developed

financialmarlkets.

Secondthe optimal policy may be countryspecificfor several reasons:on the onehand,bankingreg-
ulationsmay imply a differentlevel of contagionrisk, dependingon how the derivatives marlets, the
interbankmarket andthe paymentsystemsoperate.The regulatoryregime will alsoaffect how banks’
distresgesolutionis implementedindits costs.Regulationandmarletliquidity will alsohave animpact
on the percentagef assetdhe bankswill securitize thus decreasinghe costof both liquidation and
bail-out. On the otherhand,the costof raisingtaxesmay be differentin the differentcountries.Finally,

the costto smallbusinesseandto thelocal industryof a bankliquidationmayalsobe countryspecific.

As possibleextensionsof our result,two naturalpolicy implicationshave to be consideredOn theone
hand,it couldbe possibleto imposea tax on uninsurediabilities for the bankingindustryor to give the
LOLR theright to dilute theclaimsof uninsureddebtholders(sayby forcing themto corvert the bonds
into equity). This is tantamounto extendingthe depositinsuranceo ary type of bankdebt. Still, asit

hasbeenfrequentlyamgued,depositinsurancegivesthe banksincentivesto increaseheir risks. It will

alsogive to theinvestorsalowerincentive to monitorthebanks.As aconsequencalthoughataxonthe
banksuninsureddebtwill certainlybe Paretoimproving for institutionsthatarecertainto be bailedout,
(too big to fail), extendingthe safetynetto rescueall bankswhile taxingthemex antefor the additional

costmay have ambiguouseffectson institutionsfor which the optimal bail-outin the absencef taxes
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was a mixed stratgy. This is so becausein that case,the expectedcostof bail-outsis small, while,
becausef therisk of liquidation, the incentvesfor bankmanagersot to take excessve risks andfor

investorsto monitorthe borronving banksarepresered.

Onthe otherhand,it is alsorelevantto considerwhethera private insurancenstitution could play the
LOLR role. Although attractve, this possibility hastwo importantdravbacks. First, the LOLR hasto
have permanenaccesdo liquidity. Sothe CentralBankhasto have a line of creditwith the institution.
But thenthe questiormarisesof theinsurancenstitutionsolveng. Thisimpliesthatthe CentralBankwill
have to backthe insurancenstitution, at leastproviding somereinsuranceBut then,becaus®f ageny
problemsit may still be more efficient to have the CentralBank andthe private insuranceinstitution
vertically integrated makingthe LOLR a semi-publicinstitution The seconddravbackis thatthe private
institution hasto implementa policy onthe basisof somevariablessuchasthe socialcostof liquidation
that may not be obsenrable by a third party If so, the profit maximizing behaior of the insurance

institutionsmay createéimportantdistortionswith respecto the socialwelfarefunction.
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APPENDIX

Proof of Propositionl. Sincedepositsandequity are optimally chosenthe firm choiceof the sizewill
dependn theamountof uninsureddebtB. For ary A suchthatA = 0O, theright handderivative of A with

respecto thelevel of asset® is givenby thefollowing expression

a—A=7\(l+r—%) —{1+N) (%—%ﬁc)

0A 0A  0A ' 0A
Recallingthat ¢ — 3% is negatve, underassumptior8.1,we have % « 0 andthereforef thereexistsa
thresholdA suchthatA{A] = 0, thenfor ary A suchthatA = Awe have A < 0. Ol
Lemma 1.
O[B{1+R)] os  f[1—pS

0z 0z p+[l-p)z

Proof. Thefirst equalityis obvious from the definition of S Regardingthe secondone, differentiating
(p+(1— p)Z)B{1+R )+ {1— p){1—2){M - D[1+rp)) = [1+r) weobtain{p+{1—p)zd [B{1+R)] =

—{1—p) [B{1+R)— (VL —=D{1+rp)1] dzyielding theresult. O
Lemma 2.

02w

02 )

Proof. Using(10)andthe previousLemmayields:

ow {1-pIS ]
—=[1- At Nz2————— 21
oz =" pJ[ -z @D
andtakingagainthe derivative with respecto z yields:
ALY L ORI ] (o o )L
022 z 0z
UsingLemma6 and %2510 141 it _ EE ,E B]i;if yields:
0°W _, 2piL- VES]
02— [p+{1-p)2)°
[

Lemmaz2 impliesthatunconstrainedgnaximaof W areto befoundfor z=0orforz=1
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Proof of Proposition2. First,z= 1, bail-out, is a possiblesolutionto the problem15. The Lagrangian
for 15is

£(B.zZ M. ho. ) =W(B. Z)+ A [M{B. z] — M{Bo. 0]] + poz+ 1 [1 — 2]

whereBy = agmaxg N{B, 0] andKuhnandTucker conditions(K-T)imply

ow on

and

ow on

— A= =0
62+ 9z +HUo—H

If A= 0, thenexpression21 |mpI|es = 0. Sincewe alsoha/e > = Othisimpliespy > 0, andz=1

proving (i).

Secondto establishthe existenceof a mixed stratgy we will establishithatz= 0 doesnot satisfieghe
Kuhn-Tucker necessargonditions, sothatwhen > = 0 therewill be atangeng solutionfor somez*
suchthatO = z* < 1.

Consideffirst, the point z= 0. The only point satisfyingthe constraintwith z= 0 is By. At By we have

g—g= 55 =0. Butcomputlng andrecallingthat

ow on 1+r oC
T lemem Sg =) (2 o+ 55 <0
we obtain:
ow _an
(aB +A aB) lo=e0<< 0
implying B* < By , acontradiction. |

Lemma 3. "W = 0.

Proof. From(11)we have:

ow  an
% = %4— Z{A+ S+ [1+A)C

Now, 58 = x{B] =i —2S X[B] —Vi — S= X(B] — [B{1+R] +D{1+rp]] > O usingAssumptiond.
As aconsequencéf, A > 0 thelemmais proved. Ontheotherhand,in thecaseA < 0, we have
ZA+ S+ [14A)C = A4+ S+ (1+A]C=[1+A)(B(1+ R'J+ D{14+rp)—Vc)=0

becausef Assumption2, thu5|mply|ng D = 0. I
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Proof of Proposition3. Thederiative IO|sobta|neo|‘rom thefirst ordercondition(17)

’n _ (1-ps

0poz p+ (1—p)z
22n

and 2 = — %% jointly with the concaity of M implies 32 « 0, proving (i).

~n
‘ap2

=0

Themaginal welfarewill be

W 1—p)S 1, dpaw

E=|[1—pj [_A+)\Zp+[1—pj|z dz 9p (22)

andusingexpression3) we obtainthatthe effect of the bankrisk takingis to reduce?Y , proving (ii).

To prove (iii), it suficesto establishthatthefirst orderK-T conditionsarenotmetfor z=0. Forz=0

we have
oW an aC  dpow
98— o8 NPt T,

dp _ _ 3o

op?

Using(17)we obtain
0’0 ox 14
dpdB~ B  p
recallingthat 30 = %lo — o _ lT Oweobtain%¥ «0 O

Proof of Proposition4. (i) Thefirst orderconditionwith respecto B computedatthe pointz=0is the

following:
ow arn oC  deodw
9 o UM PGEt e

Thelasttermis positve becauseontheonehand,dB hasthe sign of 2 aeaz ¥ and

o’ dp 14r
0e0B  de | p+{1—pjz

and,ontheotherhand,we have:

de ~ dedp

with $ = 0implying I = 0.

As aconsequencet point (Bo. 0] we have threepossmlecases L 0 :&- 0.55 "W =0.

dpow = dedw oC
a8 op taB e — NP5
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correspondingo thethreeoptimal policiesdescribed.

(i) Thenecessarandsuficientfirst orderconditionfor (19) to have amaximumat earegivenby:

d¥ dp _ | d(p
! 3 [B{1+R )+D{1+r0) —\ | - =0

Fromthis expressmrwe areableto computethe sign of WhICh becausef the concaity conditions
equalsthe5|gnof glvenby

%y dp

= B{1+R)+D{14rp) —Vi +f1- J&]co

p+(1-pjz
(iii) We wantto prove thatwhene s introducedwe have:

W(z) _ W[z e(2)
0z > 0z

Wherethefirst termis thewelfarefunctionfor anexogenouslhgivenlevel of monitoringandthe second
is for a monitoringdecisionoptimally chosenby the investors. The differencebetweenthe two is that
the right handsideincludesthe term % 9% we know % « 0.andin additionBut lemma(3) implies

a_p >0, sothat %vg/ & Is negative, yleldlngtheresult I



