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1 INTRODUCTION

Althoughthereis nowadaysa clearconsensuson therole of theLenderof LastResort’s (LOLR) inter-

ventionsat the macroeconomiclevel, its interventionat the microeconomiclevel, providing assistance

to individual financial institutionsis clearly controverted. The behavior of the LOLR hasbeenwidely

criticizedin thecountriesconfrontedwith afinancialinstitutionscrisis.TheUS Saving andLoanscrisis,

Mexico’s 1994 crisis, the Credit Lyonnaisand the Long Term Credit Bank of Japanare spectacular1

illustrationsof the controversial bail-outsandgive supportto the view that any rescueoperationwill

ultimatelybeborneby taxpayers.Yet, to our knowledge,therehasnot beenany attemptto characterize

theLOLR optimalpolicy regardingindividual bankcrisison thebasisof a costbenefitanalysis.This is

themainmotivationbehindthis paper.

The criticismsof the LOLR bail-outsemerge from the non-interventionist view that bailing out banks

distortstheincentivesandleadsbankmanagersto excessive risk taking. This view hasbeenadvocated,

amongothers,by GoodfriendandKing(1988),T.Humphrey(1986),andSchwartz(1995)andis partially

reflectedin theCentralBankersdoctrine.Their basicargumentis that,giventoday’s well developedand

liquid financialmarkets,the LOLR shouldinterveneonly at the macroeconomiclevel andthroughthe

openmarket operations.Only whensystemicrisk is at stake andthe standardfunding mechanismsare

not availableto thebanks,for instance,becauseof a gridlock on theinterbankmarket,shouldtheLOLR

lenddirectly to thebanks2. Thereasonsnot to interveneareto befoundin thenegative incentive effects

that, supposedly, outweighthe positive short run benefits. From that perspective, this view is related

to Bagehot’s argumentthat the LOLR “should never lend to unsoundpeople”(p.97)becauseit would

encourageexcessive risk taking. In addition,analternative justificationof thenon-interventionistview,

statingthatpeermonitoringcouldbemoreefficient thancentralbankmonitoring,hasbeenput forward.

Thesearetwo forceful argumentsthatany modeladdressingtheLOLR policy hasto take into account.

The opposedview, arguing that in somecasesbailing out banksmay be efficient is alsowidely held,

for instanceby Mishkin(1995),SantomeroandHoffman(1998)or Freixas,Parigi andRochet(1998).It

acknowledgestwo importantfacts:first, thatabank’s bankruptcy generatesexternalitiesandhasasocial

1 Thecostof a financialbail out arequitehigh. Theestimatesof thecostof thebankcrisisreach30%of GDPfor
Japanand27% in the caseof Mexico.(Seerespectively The FinancialTimes,september17th,1998andoctober
2nd1998)

2 Humphrey claimsthatthis would have beenBagehotpositionif confrontedwith thecontemporany openmarket
operationsystems.Schwartzdistinguishesbetweena financialcrisis,wherea disfunctionof thepaymentsystems
is at stake andthereareobsesive fearsthatmoney will beunavailable,anda pseudo-financialcrisis,characterized
by a low pricefor thebank’s assetswhich generatesa lossof wealthbut no disruptionin thepaymentsystem.
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cost. Second,that if the bank continuesoperating,the bank’s chartervalue3 and,more generally, its

growthopportunities(HerringandVankudre(1987))arepreserved.

But themainargumentagainstthenon-interventionistthesismaybe,simply, thatcentralbanksdo bail

outfinancialinstitutionsonthegroundsthatit eliminatespotentialcontagionproblemleadingto systemic

risk. Also,they do not commit to a specificpolicy but implementa “constructive ambiguity” doctrine,

a doctrinethat, to our knowledge,hasno substantialsupportfrom the theoreticalperspective, whereby

thereis no public announcementon what the bailing out policy will be. Finally, it is well known that

whenthe bankin financialdistressis sufficiently large the “constructive ambiguity” ceasesto operate

andleavesprecedenceto the“too big to fail” principle.

Consequently, theissuesatstake areclearlymoreinvolvedthanwhatthenon-interventionistfree-market

view suggests.Our paperaddressesthe costbenefitanalysisof bail-outswith the objective to identify

underwhatsetof (mutuallyexclusive) conditionsarethenon-interventionist, theconstructive ambiguity

andthe“too big to fail” policy justified.

The empiricalanalysisof bankdefault resolutionsbacksup the ideathat liquidation is not the rule but

theexception.GoodhartandSchoenmaker(1995)studysupportthatview by gatheringevidenceon the

effective bailing out policy of centralbankers all over the world. Out of the samplethey constructof

104failing banks73 resultedin rescueand31 in liquidation.SantomeroandHoffman’s(1998)review of

financialinstitutionsresolutionestablishes,similarly, that accessto the discountwindow in the US be-

tween1985and1991wasoftengrantedto institutionsthatwouldendupfailing. This is in clearcontrast

with theradicalnon-interventionist view of theLOLR policy. In SantomeroandHoffman’s(1998)own

words:

“Often economistsarequickto arguethatfailureshouldhavearapidandbrutalresponse.

Failed private institutionsshouldpay the private penaltyfor default. However, while this

resultmaybeviable in theory, it is never employed in practice.In reality, theoptionsopen

to theregulatorwill dependnot only on thestateof theinstitutionsinvolved,but alsoon the

stateof theindustryandthebroaderfinancialmarket itself”

In practice,the resolutionof a bank’s financialdistressis a complex processthat may requirethe joint

interventionof several regulatoryinstitutions,actingeitherasliquidity provider or asa crisismanagers

andmaytake differentforms4. Whatever theform of resolution,closurepolicy by regulatoryauthorities

3 Thefactthatbanksin financialdistresshave positive chartersvaluesis supportedby strongempiricalevidence.
James(1991),amongothers,hasobtainedoverwhelmingresultsshowing that the liquidation valueof a bankis
lower thanits marketvalueasa goingconcern.

4 Policy interventionswill includea) injection of short term liquidity, b) “open bankassistant”,providing capi-
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hasbeencharacterizedby the “constructive ambiguity” andthe ”too big to fail” policies. Yet, to our

knowledge,the first of thesedoctrineshasnever beensufficiently justified. Why shouldnot the LOLR

commit to a givenline of action,for instancesupportingsolvent illiquid banks?Bagehot’s (1873)posi-

tion waspreciselytheopposite,thattheLOLR’s behavior shouldbepublicly announced.Theargument

developedby centralbankers,statingthat a publicly announcedbehavior would leadthe banksto take

full benefitof theLOLR supportandto increasetheirrisks,is inconsistentwith thestandardassumptions

of rationalexpectationson behalfof theagents.

Our analysisof theLOLR policy startsfrom a generalmodelof thebankingactivity in orderto identify

the costsand benefitsof a bail-out policy. This allows us to establishhow the LOLR’s intervention

implicitly subsidizesthebankingactivity. This is not surprising,sincethebail-outof distressedfinancial

institutionsis equivalent to the extensionof the benefitsof depositinsuranceto the uninsuredclaim

holders.This subsidythereforeintroducesa distortionin theresourceallocationprocess.

We begin by considering,asa benchmark,thenon-commitmentcasewherethebehavior of theLOLR is

determinedasa perfectBayesianequilibrium. In thenon-commitmentcase,theLOLR cannotcredibly

committo a givenpolicy, andthepolicy will beobtainedastheperfectequilibriumof thegamebetween

the LOLR andthe banks. The resultingstrategy of the LOLR will be simply a purestrategy whereit

will either rescueor liquidate the bankdependingon the costsandbenefitsof the two options. As a

consequencethebankswill anticipatethis policy andwill choosetheir financialstructurein sucha way

asto maximizethevalueof thebail-outoption.

In thecommitmentcase,wherethebankidentifies,ex ante,theeffectsof its bail-outpolicy on theunin-

suredfundingof thebankstheresultsaremoreinvolved. Ourmainresultis that,dependingonthebank’s

characteristics,theoptimalpolicy maybeeithera systematicbail-outor a mixedstrategy. We arguethat

thefactthattheoptimalpolicy is amixedstrategy maybethefoundationof the“constructive ambiguity”

doctrine. In this way, our resultdraws a bridgebetweentwo completelydifferentstrandsof the litera-

ture on LOLR, the bailing out policy, which hasbeenstudiedfrom a microeconomicperspective, and

theCentralBankpreferencefor “constructive ambiguity” which, hasonly beenjustifiedat themacroe-

conomiclevel. We alsoobtainthat the optimal policy will make useof conditionality in the following

tal without transferof control,c)purchaseandassumptionwherethebankis soldvia public auction,d) modified
purchaseandassumption,wherethe paymentto uninsureddepositorsis conditionalon the realisedvalue,e) an-
nouncing100% guaranteeson bank liabilities, f)separatingthe non-performingassetsand transferringthem to
a publicly supportedassetmanagementcompany (the“bad” bank),g)arranginga take-over with no public funds
(life-boat),h)nationalizingthebank,andi)liquidatingit. Someof theseformsarelesscostlythanothers,andthere-
fore shouldbe preferred.For this reasonwe disregardcasesd) “modified purchaseandassumption”andg)”life
boat”wherethefinancialcrisiscanbesolvedwithoutbearingthefull costof payingtheuninsureddepositorsback.
Theotherformsof resolutionmaybeeitherpartof arescuepackageor leadto liquidation,whicharethesimplified
casesweconsiderhere.I would like to thankAlistair Milne for suggestingthatthelink betweenthemodelandthe
actualalternativepoliciesshouldbearticulatedmoreexplicitly.
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sense:absentmoral hazardon behalfof investors,supportto defaulting bankswill be conditionalon

their having a low level of uninsuredfunding. Still, becausetheoptimalpolicy is a mixedstrategy, this

is purely a necessaryconditionandnot all bankssatisfyingthenecessaryconditionwill have accessto

theLOLR support.

We thenproceedto extendour resultto thecaseof moralhazard.In thecontext of thefinancialindustry,

moral hazardmay stemfrom two different opposedsources:first, it may be broughtaboutby bank

managersengagingin risk-shifting activities, and secondly, it may result from lack of monitoring on

behalfof the lenders.Both typesof moralhazardresultin a welfareloss. Our mainresultcarriesover

to the caseof risk-shifting on behalfof bankmanagers,where,again,conditionalityandconstructive

ambiguityarejustified. Still if moral hazardon behalfof the investorsis the issueat stake, our result

holdstrueonly in thesensethattheoptimalpolicy will still beeithera purestrategy bail-outor a mixed

strategy betweenbail-outandliquidation. Yet, whenexternalmonitoringhasan importantdisciplinary

effect, our result is invertedbecausesupportto defaulting banksmay be conditionalon their having a

sufficiently high level of uninsureddebt. (From a moretechnicalpoint of view, it shouldbe remarked

that althoughthe resultholdstrue with probability one,for somesetof parameters(which have a zero

measure)a systematicliquidationcouldbetheoptimalstrategy).

As a consequence,our model establishesthat the casefor a strict non-interventionistpolicy appears

very weak,becauseif the LOLR is ableto commit, thena mixed strategy conditionalon the amount

of uninsureddebtwill always dominatesystematicliquidation. Thus, if anything, the justificationof

the non-interventionist positionhasto be basedon aspectsthat areoutsidethe scopeof a cost-benefit

analysis.

Therehave beensomeinterestingcontributionsin this areain recentyears.Thenon-commitmentcase

hasbeenstudiedby Mailath andMester(1994)andRepullo(1993).Still, in sucha framework the is-

suesat stake in the debateat handcannotbe addressed, becauseby definition in the non-commitment

caseno policy canbedefined.Addressingthis issuefrom a macromonetaryperspective, Goodhartand

Huang(1998)have built an interestingmodelof the LOLR, showing why monetaryauthoritiesmay be

interestedin following a “too big to fail policy”, andhow a dynamicframeworks leadsthe LOLR to

considerusinga “constructive ambiguity” policy. On the otherhand,Aghion, Bolton andFries(1998)

considertheissueof financialdistressfrom theex anteasymmetricinformationperspective. They argue

that if bankmanagerscandelayinsolvency by hiding the extent of their bankloan losses,the optimal

bankclosurerulesshouldbeobtainedasthesolutionto a problemof asymmetricinformation.They do

not considerthepossibilityof a “constructive ambiguity” but focuson theeffect of asymmetricinforma-

tion.
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Thestructureof thepaperis thefollowing. In thenext section,weprovidesomeintuition ontheissuesat

stake in abankrescueby meansof asimpleexample.Section3 is devotedto thedescriptionof ourmodel

andto thetreatmentof thenon-commitmentcase.Section4 characterizestheoptimalbail-outpolicy in

the absenceof moral hazard.Section5 introducesmoral hazardon behalfof the banksmanagersand,

symmetrically, section6 examinestheissueof moralhazardon behalfof thebanksuninsuredcreditors.

Finally section7 is devotedto thepolicy implicationsof themodel.
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2 A PRELIMINARY EXAMPLE

In orderto briefly presentour argumentwe considera simpleexamplein which thelenderof lastresort

hasto choosebetweentheliquidation(payoff) andthebail-out(purchaseandassumption)of a financial

institution, which we will refer to hereafterasa bank. The LOLR’s considersthe total expected5 cost

of bail-outandliquidation. Thebankhasthreetypesof liabilities: insureddeposits,uninsureddebt,and

equity. Thebank’s assets,with initial value100,areworth80 if theinstitutionis soldasa goingconcern

but only 50 if it is liquidated,so that thevalueof growth opportunitiesis 30, which for the sake of the

examplewe take to beanexaggeratedlylargeamount.Still, if theinstitutionis to continuein operation,

theLOLR hasto compensateall thecreditors,sothattheuninsuredclaim holderswill endup obtaining

thefacevalueof their claims.

Thecostsof liquidatingor rescuingthebankwill thereforedependon its liability structure.We consider

thatthebank’s equityhasa bookvalueof 10,andfocuson two differentfundingstrategies: in the100%

depositfundingcase, thebankhas90 of insureddeposits;while in thedeposits/uninsured debtfunding

case, thebankfundingcombines45 in depositsand45 in uninsuredliabilities.

Assumingaway any administrative costs,theLOLR facesthefollowing costs(liabilities netof realized

assets)6

Table1 Costof bankfailure
Liquidation Bail-out

Insureddepositfunding 90-50=40 90-80=10

Depositanduninsureddebtfunding max(45-50,0)=0 90-80=10

BecausetheLOLR neednot compensatetheuninsureddebtholders,in thecasewherethey have funded

50% of the bank the cost is lower if the bank is liquidatedand the uninsureddebtholdersreceive 5.

Therefore,the LOLR will bail out the bankin the depositfunding caseandwill liquidateit in the de-

posit/uninsureddebtfundingcase.

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

5 It maybearguedthathaving preciseinformationonthesevaluesrequirestime,which is alwaysascarceresource
whena bankfacesa crisis (e.g. Barings). Becausewe considerthat the rationalexpectationsandrisk neutrality
this importantpracticaldimensionis secondaryhere.

6 Obviously this exampleassumesimplicitly thatuninsureddebtholderscannotstepin andrenegotiatetheinitial
contract,for instanceagreeingto a charge off. Indeed,by reducingtheir claim from 40 to 30 the bankmay be
bailedout andthebondholderswill get30. If insteadit is liquidated,bondholdersobtain0. We assumeawaythis
possibilitywhich requiresthat theuninsureddebtholdersareableto coordinateandhave asgoodinformationas
thecentralbank.
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decisionto be taken by the LOLR. Second,it shows that the uninsureddebt holdersexpectedreturn

dependson the liabilities structureof the bank. As a consequence,the externalcostof the debtis non

linear, becauseup to a given threshold,(equalin this exampleto a funding with 30 in uninsureddebts

and60in deposits),theuninsureddebtholdersmaybeconfidentthattheLOLR will fully reimbursetheir

claims. Beyond this threshold,the LOLR will not bail out the bankandthe ex antecostof uninsured

debtfinancingwill behigher7.

Obviously, whenwe want to extendthis examplewe have to beawarethatcostis not theonly issueat

stake, becausethe behavior of the LOLR may take into accountthe effect of its decisionon the banks

behavior (moral hazard).Also, we have consideredonly the ex-postdecision(non-commitment)while

in therestof thepaperwe will consideralsothecommitmentcasein a moregeneralwelfaresetting.

7 If theLLR andtheDepositInsuranceCompany aredistinctentities,thechoicebetweenliquidationandbail-out
shouldbethesame,evenif thecostswill not beborneby thesameinstitutions.Theimplications,would therefore,
bethesame.
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3 THE DISTORTIVE EFFECTOF THE LOLR POLICY: THE NON-COMMITMENT CASE

We will considerfirst the caseof a LOLR that is unableto stick to a pre-specifiedpolicy in a credible

way. So,evenif theLOLR maybeperfectlyawareof theineffectivenessof its behavior regardingbanks

liquidationsandbail-outs,(for instance,becauseof moralhazard)it cannotcorrectit. In this context, the

LOLR cannotcrediblyaffect thestrategic choicesof thebankregardingsize,risk andtheproportionof

uninsuredliabilities, while it will beableto do soin thecommitmentcase.

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 anteborrowing

cost.But it is worth emphasizingthatthemaincharacteristicof theLOLR support,is thatthesubsidyis

conditionalonthebankbeingin financialdistress.So,aswewill see,absentcomplementarymechanisms

(astaxesor insurancepremia)thehighertheprobabilityof default, thehighertheexpectedvalueof the

subsidy. To establishrigorouslythis point,we developa modelof bankfailureandLOLR intervention.

Considera bank that is facing a liquidity shortageand asking for a loan to the LOLR. We assume

the bankhasa probability p to be solvent in which caseit will obtainan expectedcashflow x anda

complementaryprobability, 1 � p� �
p � 1 � p� to bein financialdistress.In thiscase,if thebankis bailed

out, theexpectedvalueof its assetswill beVC; if it is liquidatedtheexpectedvalueof its assetsamounts

to VL� whereVC � VL
8 � It is naturalto assumethat all this values,aswell asthe differenceVC � VL are

increasingwith thebank’s assetssize.

Regardingthe liability structureof thebank,theamountof equity, insureddeposits(coredeposits)and

uninsureddebt(which we considerasrepresentingall typesof uninsuredfinanceobtainedby thebanks)

will be denotedrespectively by E � D andB� Sincedepositsareinsured,at the beginning of the period

thebankhasto paya depositinsurancepremium,m, andat theendof theperiodthedepositorsreceive

D
�
1 	 rD � � whererD is thedepositsrate.Sinceour objective is to examinetheimpactof theLOLR bail-

out policy, we will assumethatthebankhasunlimitedaccessto uninsuredfundsat themarket expected

rateof return,but thatelasticityof depositsandequitysupplyis lower, sothat thebankwill chosetheir

optimal level. This is a strongsimplifying assumption,but noticethat, aswe will seelater on, asthe

proportionof uninsureddebt in the bankliabilities increases,the interestrateon uninsuredfundswill

8 To illustratethemagnitudeof thesevariables,it is usefulto referto James(1991)whoobtainsthattheratiosVL 
 A
andVC 
 A amountto 65.75%and69.40%respectively (James(1991),p. 1228�
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increase,sinceinvestorswill requireto becompensatedfor a higherleverage.

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

assumethatdepositinsuranceis fairly priced.Underrisk neutralitythis implies:

m � 
 1 � p� max � D 
 1 � rD � � VL � 0� (1)

This will allow us to focusmainly on the role uninsureddeposits. In the presentframework, deposit

insurancecouldbeprivate,its costcouldbezeroif VL is sufficiently large(a simplifying assumptionwe

will resortto lateron) and,in particular, thecaseof D � 0 is alsocovered.This passive view of deposit

insuranceis alsotakenregardingthedepositinsurancebargainingpower in caseof bail-out. We assume

thatthedepositinsurancecompany hasno bargainingpower, sothatit cannotbenefitin any way from a

bail-out.

Finally, we assumeinsureddepositorsareseniorto uninsureddebtholders.Uninsureddebtholdersare

promisedB 
 1 � Rl � which they receive if the bank is successfulor if it is bailedout andmax
 0� VL �
D 
 1 � rD � � if thebankis liquidated.We alsoassumethemarket for uninsureddebtis competitive sothat

investorsobtaina returnequalto 1 � r� 9
The bankhasan initial value for its assetsA, with A � E � B � D. Sincewe arenot concernedwith

the assetsideof the bankactivities, we will simply describethe financial intermediarytransformation

functionasby a productionfunctionexhibiting decreasingreturns.This is justifiedby thefactthatin the

shortrun thebankmonitoringandscreeningabilitiesarea quasi-fixedresource.We will denoteby x 
 B�
thegrossreturna successfulbankobtainson a portfolio of loans.

We will assumethatfor therelevantrangeof valuesof B, in caseof successthebankis ableto repayall

its debts

Assumption 1. x � B 
 1 � Rl � � D 
 1 � rD �
TheLOLR choicewill be theresultof comparingthecostsandbenefitsof liquidationversuscontinua-

tion. TheLOLR maybeconcernedonly with thecostor it maymaximizea socialwelfarefunction. We

assumethereis asocialcost,λ� (whichmayoriginatein thecostof taxation),for transferringfundsfrom

the public to the privatesector. In this way we acknowledgethat,ultimately, bankfailureshave a cost

9 In thefirst versionof thepaperwe introducedrisk aversebondholders.It turnedout that this wasnot essential
to the argument. Yet it is sometimesarguedthat a “creative ambiguity” policy, by increasingthe risk borneby
investorsdecreasesthe costof the LLR policy. In fact, althoughit is easyto show that the existenceof a risk
premiumon debtwill decreasetheamountof thetransfersto uninsureddepositors,this is not enoughby itself to
justify “creative ambiguity”. Thustheeffect of introducinga risk premiumcouldonly masktheeconomicissues
at stake,while makingthemodelunnecessarilycomplex.
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for taxpayers(aswell documentedby GoodhartandSchoenmaker(1993)). If a bankis bailedout, the

amount

S � B � 1 � Rl � � max � VL
� D � 1 � rD

� � 0� (2)

is the subsidythe bank’s uninsureddebt holdersreceive. This subsidyis computedwith respectto

the liquidation benchmark,VL; the costof this subsidywill be S � � VC
� VL

� � Computingthe subsidy

with respectto the continuationvalueVC would be equivalent for somepurposes,but would leadto a

differentequilibriumratefor uninsuredfunds,Rl . TakingVC asthebenchmarkis justifiedif, in caseof

financialdistress,thereis no way for the uninsureddepositorsto find a buyer for the bankat the price

VC . Thusif theLOLR rescuethebank,it hasa claim on thebankchartervalue.As a particularform of

intervention,thebestwayto characterizetherescueoperationis eitherasawayto providecapitalwithout

changingthebank’s management(openbankassistance),or asa purchaseandassumption,wherebythe

bank is auctionedas a going concern,with the LOLR having to pay uninsureddebt holders,or as a

nationalization.

Obviously, theexistenceof a subsidywill reducethebanksex antecostof finance.

We will considertheidealcasewhereliquidity shockscanbeidentifiedanddealtwith by theinterbank

market (which is clearlyastrongassumption(seeGoodhart(1987)).Becauseasolventilliquid bank,will

obtainloansfrom otherbanks,we donot examinethatcase.Thefollowing assumptionallow usto focus

on therescueor liquidationof insolventbanks:

Assumption 2. B � 1 � Rl � � D � 1 � rD
� � VC � 0

Assumption2 impliesthatS is positive.

WedenotebyC thetotalsocialcostof closingdown abank,whichincludeall typesof externalities10. In

particular, weincludein C theadministrative costof liquidation,thecostof sellingilliquid assetsandthe

costof breakingup relationshipswith theborrowerswhichhasbeenfoundempiricallyrelevant11. These

costsareassumedto increasewith thedefaultingbank’s size.

Assumption 3. C is an increasingfunctionof thebank’s assets

Thereasonwhy we emphasizethis apparentlyinnocuousassumptionis becauseit will becrucial in de-

riving ourmainresults.Thejustificationof this assumptionis that,in additionto theadministrative costs

10 An interestingexampleof anexternality is thecaseof Johnson-Matthey bank.Themainreasonfor bailing out
Johnson-Matthey bankwasits prominentrole in LondonGold Market.

11 this is well documentedat leastin thecaseof ContinentalIllinois
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of liquidation,thecostof illiquidity or fire-saleliquidationimpliesthat,possiblybecauseof information

asymmetries,someof thebank’s assetshave to besoldat a priceinferior to their presentvalue.

Still, wewill requirethestrongerfollowing assumptionin orderto derive someof our results.It seemsa

naturalassumptionif we think of thecostC asthecostof contagionin thefinancialmarkets:

Assumption 3.1. C is an increasingfunctionof thebank’s assetsA satisfying: ∂C
∂A  λ ! 1 " r #

The interpretationof assumption3.1 is that the marginal socialcostof a bankfailure is larger thanthe

costof a marginal transferof principalplusinterestfrom thepublic to theprivatesector.

Ex post,thatis, whenfacingthechoicebetweenliquidationandcontinuation,theLOLR will weightthe

costof its two possiblelinesof action:

– Liquidation,with a costequalto ! 1 " λ # C
– Continuationwith a costequalto

λ ! B ! 1 " Rl # $ max % VL $ D ! 1 " rD # & 0' # $ ! 1 " λ# ! VC $ VL # ( λS$ ! 1 " λ # ! VC $ VL #
Thedecisiondependsthereforeon ∆ definedasthedifferencebetweentheformerandthelater, thatis

∆ ( λS$ ! 1 " λ# ! VC $ VL # $ ! 1 " λ # C (3)

This expressionis simply the algebraicsumof threeterms: the costof transferringresourcesfrom the

public to the private sector, λS& the goodwill valueof the bankwhentransferredto the public sector! 1 " λ# ! VC $ VL # & and the expectedcost of liquidation ! 1 " λ # C) If ∆ * 0& a bank will be bailed out

becauseit is lesscostlyto doso: thetotalexpectedcostof liquidationis higherthanthecostof makinga

full repaymentto theuninsureddebtholdersnetof theefficiency gainsfrom keepingthebankasagoing

concern.

We obtainthefollowing result:

Proposition 1. In the non-commitmentcase, the LOLR policy will be to bail out a bankif and only if

∆ * 0) In addition,if assumption3.1 is satisfied,thetoo big to fail propertyholdsfor theLOLRpolicy,

in thefollowingsensethat if it is optimalto rescuea bank,thenit wouldbeoptimalto rescueanylarger

bank.

Proof. seeappendix

As illustratedin Figure1, undernon-commitment,the LOLR decisiondependson ∆ andthis, in turn,

involvesthelevel of assets,andthelevel of uninsuredfundsthatwill determinethesubsidy.
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Figure+ 1
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Oncethe LOLR bailing out strategy is defined,the returnon uninsureddebt,R, will be given,ex ante,

by the equalityof the net expectedreturnson uninsureddebtto the risklessrate. In particular, Rl - r

if ∆ . 0, andthebankuninsureddebtis riskless.But in thegeneralcase,wherethe LOLR mayplay a

mixedstrategy assigninga probabilityz to continuation,theexpressionof Rl is givenasthesolutionto

thefollowing equation12

/
p 0 /

1 1 p2 z2 B /
1 0 Rl 2 0 /

1 1 p2 /
1 1 z2 max

/
VL 1 D

/
1 0 rD 2 , 02 - /

1 0 r 2 B (4)

Denotingby Rl /
z2 this solutionasa functionof theprobabilityof thebankbeingrescuedz, we compute

thesubsidythebankobtainsasthedifferenceof theexpectedcostof funds,pB
/
Rl /

02 1 Rl /
z2 2 . Replacing

andsimplifying this expressionyields:

pB
/
Rl /

02 1 Rl /
z2 2 - /

1 1 p2 zS

Thus,asexpected,theexpectedvalueof thesubsidy, will bethelarger thehighertheprobabilityof the

bankgoingbankrupt.13

12 Theempiricalevidencebacksup this idea,with riskier institutionspayinghigherinterestrates(Park andPeris-
tiari(1998). Also, themarket includesthe probabilityof a bail-out in thecostof thebanksuninsureddebt,asthe
analysisof theTooBig To Fail banksin theUShasshown (O’haraandShaw(1990)andHughesandMester(1993))

13 If thereis atoobig to fail policy, asit will occurunderassumption3.1,largerinstitutionswith ahigherprobability
to bebailedout in caseof financialdistress,will choosemorerisky investments.Obviously, this impliesthatthere
is nootherdimensionasreputationbuilding, conservationof somooligopolisticrents,etc. thatentersthemanagers
objectivefunction.Still, theideathat,within a limited rangeof size,largerbankstakemorerisksis consistentwith
Barth,HudsonandJahera(1995)findingsin theS&L industry. Their resultsshow that largerinstitutionsinvested
moreheavily in non-traditionalactivities andweremoreexposedto financialdistress.
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3.2 THE DISTORTION EFFECT

Whatever theability to commitof theLOLR, thevery existenceof a bail-outpolicy, impliesthattheex

antebehavior of theagentsinvolvedwill bemodified.Concerningthebanksstrategy, thebail-outpolicy

will affect their choiceof sizeandits choiceof theportfolio of assetsriskiness. We will focushereon

the sizeeffect in order to keepnotationssimple,but the effect of the changeon the degreeof risk of

the bank’s assets,aswell asthe effect of monitoringon the costof fundsconstitutea straightforward

extension.

Ex ante,thebanksexpectedprofitswill begivenby:

Π 3 p 4 x 5 B6 7 B 5 1 8 Rl 6 7 D 5 1 8 rD 6 9 7 m (5)

wherethecashflowsin caseof success,x: dependonthesize,andex antechoiceof thesizeA 3 E 8 D 8 B

is herereducedto thechoiceof a level B of uninsuredfunds.

ReplacingpB5 1 8 Rl 6 in 5 46 and rearrangingtheseterms,we obtain, underthe fairly priced deposit

insurancecondition(1) themoreintuitive expression:

Π 3 Π0 8 5 1 7 p6 zS (6)

whereΠ0 3 px 5 B6 8 5 1 7 p6 VL 7 B5 1 8 r 6 7 D 5 1 8 rD 6 is theexpectedprofit thebankwouldobtainabsent

any subsidy. The non-committedLOLR will take into accountboth the sizeandthe costof uninsured

debtinto its decision.If assumption3.1holds,thenit is easyto show (usingthesametypeof proof asin

Proposition1), thattheeffect of sizewill prevail over thecostof uninsureddebt.As a consequence,the

non-commitmentpolicy will becharacterizedby a thresholdB̂ suchthat

z 3 0 for B ; B̂

z 3 1 for B < B̂

(In thegeneralcasethenon-commitmentpolicy couldbemuchmoreinvolved,since,dependingon the

level of B: the ∆ couldbe locally increasingor decreasing,reflectingwhich one,of sizeconsiderations

andcostof uninsureddebtdominates)

Expression(6) allow usto identify theeffect of theexistenceof theimplicit subsidyin thegeneralcase.

As it hasoften beenargued,a subsidyon a banks’activity will have a distortive effect giving the bank

incentivesto structureits fundingsoasto maximizethevalueof its profitswhich includethesubsidy. If

assumption3.1holds,(too big to fail case),thenwe have anunambiguouseffect of theLOLR rescue.It

leadslargebanksto expandandsmallbankseitherto expandor to disregardthepossibilityto bebailed

out.
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Figure= 2

As shown in Figure2 the objective function of a small bankandillustrateshow its discontinuitywill

affect its choice.

Let B0 be the level of uninsuredborrowing that maximizesthe banksprofit absentany subsidy, i.e.

the level thatmaximizesΠ0 > Thebank’s marginal profit at B0 ? oncethebail-outsubsidyis introduced,

becomes:

∂Π
∂B @ ∂Π0

∂B
B A B̂ (7)

∂Π
∂B @ ∂Π0

∂B B C 1 D pE C 1 B r E B F B̂ (8)

– If B0 A B̂? the bank will have to choosebetweenthe two local maximawhich are B0 ? and the

maximumof Π for B F B̂? asillustratedin Figure2. If the maximumis reachedat B0 (no-subsidyno-

distortioncase), thenthebenefitsof theLOLR bailingoutpolicy aretoosmallin regardwith thenegative

distortionon sizeandon profitability thesubsidyrequires,sothat it is not worth it for the(small)bank

to go for thesubsidy. If, instead,themaximumis reachedat point B̂ or beyond, the distortive effect of

thesubsidyleadsthebankto chooseaninefficiently largesize.

– If B0 F B̂? thenthebanksizewill beinefficiently large.This is clearfrom (8): thebankwill choose

a level of uninsureddebtBG thatmakesthefirst orderconditionhold,sothatwe obtainB0 A BG .

In thenon-commitmentcase,theextensionto thecasewheremanagerschoosethelevel of assetsriski-

nessof theirportfolio is straightforward,sincetheLOLR cannotintroduceany 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 theon theplayingfield. Indeed,largebanksbenefitfrom betterfundingconditionswhile smallbanks
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falling underthe first casedo not have accessto the ex antesubsidyin any 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 a given

strategy.

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

AssumingtheLOLR is ableto commitimpliesthatit is ableto stick to a givenpolicy definedex ante.14

Theability to commitimpliesthatwe reformulatetheLOLR problemsoasto take into accountthealso

the indirect effectsof the policy in termsof the equilibrium valuesof the different relevant variables,

whetherobservableor nonobservable(puremoralhazard).Therearethreemainrelevantvariablesthat

we have to consider:the effect on risk shifting activities, the effect on the level of monitoringandthe

effect on thelevel of uninsuredfunds,which dependson theequilibriumcostof funds.Thefirst two are

moralhazardvariableschosenby thebankswithoutany possibleinterventiononbehalfof theLOLR. As

it hasbeenoftenargued,theintroductionof eithertherisk shiftingactivities of thebankmanagersor the

monitoringeffort level on behalfof investorswill make the LOLR policy undercommitmenttougher,

simply becausethe additionalcostsof the policy are internalized. 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

whethertheLOLR hasto implementa “constructive ambiguity” policy asit hassometimesbeenadvo-

catedin a varietyof contexts.

4.1 The optimal policy

In orderto cover all possibletypesof LOLR policies,we do not restrictthe analysisto purestrategies.

Thus,if a bankis in financialdistress,the LOLR will considerbailing it out with someprobability, zH
wherethis probability will typically dependon the bank’s liabilities structure.It is implicitly assumed

14 In thelight of thedebatesurroundingtheLOLR policy, this is animportantassumption.Someof thecriticisms
to theLOLR interventioncanbetrackedbackto theview thattheLOLR is in factunableto committo apolicy. We
implicitly assumethat thenecessaryinstitutionalarrangementsfor theLOLR to actasan independentinstitution
pursuinga long run well definedobjectivearesatisfied.
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thatthepolicy z is not only crediblebut perfectlyanticipatedby themarket15.

The LOLR will choosethe probability z which maximizesits welfare under the restrictionthat the

differentagentsplay their beststrategy. The main relevant variableis the level of noninsuredfinance,

which we assumeto be observable and on which we will centerthe analysis. Still, in the last two

subsectionswe will extendthe resultsin order to take into accounttwo importantphenomena:moral

hazardon behalfof banks,via an increaseof the riskinessof the banks’assetsin responseto a lenient

LOLR, andmoralhazardon behalfof theborrowers.

For the time being,we assumethat the banksmanagerscannotreactto the announcementof a LOLR

policy by modifying therisk level, pI a point we postponeto thenext section.

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

financialintermediaryminustheexpectedcostof transferringresourcesto theuninsureddebtholders16

W J BI zK L pxJ BK M J 1 N pK O zVC M J 1 N zK VL P N B J 1 M r K N D J 1 M rDK N (9)N J 1 N pK Q z R λ J B J 1 M Rl K M D J 1 M rD K N VC K S M J 1 N zK J 1 M λ K CT
– Thefirst partof this expression,

pxJ BK M J 1 N pK O zVC M J 1 N zK VL P N B J 1 M r K N D J 1 M rD K L Π0 M J 1 N pK zJ VC N VL K
is theexpectedsurplusgeneratedby thebank,which, obviously, dependson thebailing out policy, and

takesinto accountthefact thatwith probability J 1 N pK z thecontinuingfranchisevalueof thebankwill

not belost.

– Theabsolutevalueof thesecondterm, J 1N pK z U λ J B J 1 M Rl K M D J 1 M rD K N VC K V is theexpectedcost

of thebail-out.ThisexpressioncanberewrittenasthedifferencebetweenJ 1 N pK z U λ J B J 1 M Rl K M D J 1 M rD K N VL K V LJ 1 N pK zλSI which is theexpectedcostof thesubsidizingtheuninsureddebtholdersand J 1 N pK zλ J VC N
VL K which is thecostreductiondueto theefficiency gainsthatoriginatefrom theinstitutioncontinuing

franchisevalue.

– Thethird term, J 1 N pK J 1 N zK J 1 M λ K C, is simply theexpectedcostof liquidatingthebank.

Usingthedefinitionof ∆ I theobjective functionW J zK canberewritten as

W J zK L Π0 N J 1 N pK Q z∆ M J 1 M λK C T (10)

15 The empirical evidencesupportsrathera dynamicmodel in which the agentsupdatetheir beliefs. For in-
stance,theliquidationof theBCCI in theUK led to a flight to quality . Also, theeffectof theannouncementby the
Comptrollerof the Currency of the Too Big to Fail policy in the US, generatedabnormalpositive returnson the
largebanksstocksandabnormalnegativereturnson thesmallbanks’ones(O’haraandSaw(1990));

16 This is a generalformulationsinceany weightedalgebraicsumof the bank’s generatedsurplusandthe social
costof bankruptcy canberewritten asin 9
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or, alternatively, usingΠ W Π0 X Y 1 Z p[ zλSas:

W Y B\ z[ W Π Z Y 1 X λ [ Y 1 Z p[ ] Y zSZ zY VC Z VL [ X Y 1 Z z[ Ĉ (11)

which shows explicitly the impactof thebankexpectedprofits Π andthe subsidy, S\ on theregulator’s

objective function.17

UsingthefunctionzY _ [ \ whichassociatesto any level of B thecorrespondingprobabilityof beingrescued,

z, theLOLR problemcanbeformulatedas

max
B̀ a z W Y Bb \ zY _ [ [
Bb c argmaxp d x Y B[ Z B Y 1 X Rl [ Z D Y 1 X rD [ e (12)

Π Y Bb \ z Y Bb [ [ f max
B

Π Y B\ 0[ (13)

with

B Y 1 X Rl [ W B Y 1 X r [ Z Y 1 Z p[ Y 1 Z zY B[ [ Y VL Z D Y 1 X rD [ [
p X Y 1 Z p[ zY B[ (14)

where, for the sake of simplicity we will assumehereafterthat VL is sufficient to cover for insured

deposits,D Y 1 X rD [ (the resultcarriesover to the generalcase,provided the fair depositpremiumas-

sumptionis fulfilled).

In orderto analyzethis problem,it is importantto noticethat,absentany constrainton thefunctionz Y _ [ \
only theindividually rationalconstraint(13[ maybebinding.To establishthis it is only necessaryto see

thattheabove problemis equivalentto

max
Ba z W Y B\ z[ (15)

Π Y B\ z[ f max
B

Π Y B\ 0[ (16)

Theobjective function of this problemturnsout to be nonconcave, but sincewe areableto show (see

Lemma7 of the Appendix)that thesecondorderpartialderivative ∂2W
∂z2 is positive, this implies that the

only unconstrainedlocal maximaof W Y Bb \ zb [ areto befoundfor extremevaluesof z\ that is z W 0 and

z W 1_ Becauseof theindividual rationalityconstraintthesolutionmay, still beaninterior one.

The two casesz W 1 andz W 0 areillustrated,respectively, in Figures2 and3 below. The thick curve

representstheex anteindividually rationalisoprofitconstraintfor thebank.TheLOLR objective function

is increasingwith z in Figure3 anddecreasingwith z in Figure4.

Theanalysisof this non-concave optimizationproblemleadsto thefollowing proposition:

17 Notice that asλ increases,theweightof theexpectedmonetarycostsfor theLLR increases,so thepure“cost
of intervention”welfarefunctionconsiderede.g.by MailathandMester(1994)is obtainedin thelimit asλ goesto
infinity.
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Figure3

Figure4
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Proposition 2. If C is increasingwith Bg thentheoptimalpolicy is either to bail out thebankor to use

a mixedstrategy, where the bank is liquidatedwith someprobability. In the mixedstrategy case, the

optimalpolicy impliesliquidation of anybankthat holdsan excessiveamountof uninsureddebt(Out of

equilibriumconditionality)

Proof. Seeappendix

Figures3 and4 provide thekey for theinterpretationof this result. In Figure3 boththeLOLR andthe

bankobjective functionsareincreasingwith zg asit is thecasewhenthesufficient condition∆ h 0 holds

(As it appearsin expression21 of theappendix).As a consequence,sincebothagentspreferz i 1g there

is no roomfor a mixedstrategy. In Figure4, theLOLR andthebankhave conflictingviews on z andon

Bj Absentany interventionfrom the LOLR, thebankwill choosethe level of uninsureddebtB0j If the

LOLR wantsthebankto deviatefrom this level, it will have to lure thebankinto issuinglessuninsured

debtandthiswill bedonewith theonly possibleinstrumentavailable,thatis thebailingoutpolicy which

enablesthebanksto obtainfundsat a lower cost.

From a technicalpoint of view, the optimality of a mixed strategy is obviously relatedto the non-

concavity of theobjective function. Theorigin of thenon-concavity residesin thefactthattheexpected

costof the policy dependsuponthe termzBk 1 l Rl k zm m which is concave. Theeconomicinterpretation

is straightforward: anincreasein theprobabilityof rescuewould, for a givenrepaymentimply a propor-

tional increasein theexpectedcostof rescuinga firm. But themarket reactionto an increasedbail-out

probabilitywouldallow to decreasethepromisedrepayment.As aconsequence,whenthebail-outprob-

ability increasethecorrespondingexpectedcostincreaseslessthanproportionally.

To provide abetterintuition for Proposition1, wehave to notice,first, (asit derivesfrom theproof in the

appendix)that werethe costof liquidation constant,the optimal LOLR policy towardsa specificbank

wouldbeapurestrategy, whereeitherthebankis alwaysbailedoutor it is alwaysliquidated.Thereason

why we obtaina mixedstrategy is thereforefundamentallyrelatedto the fact that theLOLR takesinto

accounttheeffect of B on thetotal costof liquidationC j Becauseof this effect, theLOLR would prefer

to have alower level of Bg thusdecreasingpossiblecontagioneffects,andliquidationcosts(recallthatwe

areassumingno moralhazardeffectsat this stage).But in orderto do so,theonly instrumenttheLOLR

canuseis preciselyits bailing out policy. TheLOLR will inducethebankto lower its level of uninsured

fundingby promisinga higherprobabilityof bail-out. Still, sincea systematicbail-outpolicy would be

excessively costly for a LOLR thatprefersa liquidationpolicy (z i 0m g thesolutionis a mixedstrategy

which is sufficient to discouragethe bankfrom taking a large uninsuredlendingbut not too costly in

termsof theexpectedcostof intervention.
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4.2 Implementation

Proposition2 establishesthat theoptimalpolicy requirestheintroductionof endogenousuncertainty. It

is thereforetemptingto interpretit asthe raisond’être of “constructive ambiguity”, becauseanoutside

observer facinga mixedstrategy wouldseenoclearpatternin theLOLR bail-outbehavior, sothatnoset

of contingentrulescouldpossiblyreproduceit. Yet, this is insufficient,becauseif theoptimalpolicy is a

mixedstrategy, we still have to justify why this policy cannotbepublicly announced.

In our view themain justificationfor thepolicy not to beannouncedis that thevariableson which it is

basedarenot publicly observablenor verifiablewithin thetime interval duringwhich thedecisionhasto

be taken(usuallya decisionhasto be taken beforethe next day market opening).As a consequence,if

themixedstrategy probabilitieswerepublicly availableandstatedin a detailedway, this would limit the

ability of theLOLR to take a decisionon thebasisof all hardandsoft informationavailable.

Theway out is thento delegatethedecisionto an institution thatwould credibly follow therules. This

implies,on theonehand,that the institutionshouldhave a strongreputationto commitandact in con-

siderationof a long termhorizon,and,on theotherhand,thatit hasto bea public institution,sinceprofit

maximizingwould not give theright incentives.

4.3 Comparison with the non-commitment case

Notice that, as in the non-commitmentcase,the optimal policy dependson ∆, but herean additional

effect appears,so that the comparisonwith the non-commitmentcaseyields a prima facie surprising

result. In fact, this is quite a naturalresult in this context wheremoral hazardis absent(In the next

sectionwe will seethatthis resultis not robustto theintroductionof moralhazard).

Remark 1. Absentrisk shiftingopportunitiesandmonitoringon behalfof investors, theoptimalpolicy

of a LOLRwith ability to commitis more lenientthanthenon-commitmentsolution.

As a consequence,hereagain,it is optimal to rescueevery solvent illiquid institution, sincefor those

banks∆ is negative.

Proof. Sincein the non-commitmentcasea bank would be rescuedonly if ∆ n 0o and liquidatedin

the oppositecase,a direct implication of Proposition2, is that, undernon-commitment,bankswill be

rescuedmoreoften.
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To provide an intuition for this result,it is worth recallingthat thedifferencebetweenthe commitment

andthe non-commitmentcasescomesfrom the effect of the LOLR policy on a)thecostof fundsand

b) the amountof uninsureddebtissuedby the banks. The first of theseeffectsimplies that the LOLR

subsidywill not beaslargebecausethemarket interestratehasalreadyaccountedfor theprobabilityof

anLOLR bail-out.Whencomparedto thenon-commitmentcase,this first effect will favor therescueof

thebanks.
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5 ENDOGENOUSRISK LEVEL

For expositoryreason,we have,sofar, skippedthemoralhazardissue,althoughit is animportantaspect

in thedebateon theLOLR’s role. Clearly, if a lenientbehavior of theLOLR hasto incentive higherrisk

takingon behalfof thebanks,this will reducetheex antebenefitsof bailing out banks.Theimportance

of thebanks’risk takingbehavior hasbeenlong recognized,andBagehot(1973)himselfwarnedagainst

theperverseeffectsof rescuingbanksonthebehavior of thewholebankingindustry. For thesereasonsit

is crucial to examineif our previousresultscarryover to thecaseof endogenousrisk, wherethedegree

of riskinessof a bank’s portfolio resultsfrom thebanks’own strategic decision.

Assume,therefore,thattheprobabilityp is now chosenby thebankatsomecostϕ p pq r which is assumed

to bestrictly increasingandconvex andtwicedifferentiable.Thisprobabilityis notobservableby thein-

vestorsin financialmarkets,sothatthey will infer it asbeingtheonethatmaximizesthebank’s expected

profits,asit is standardin a moralhazardsetup. Thebanksprofit functionbecomes18:

Π s p t x p Bq u B p 1 v Rl q u D p 1 v rD q w u m u ϕ p pq
wherem andRl , the market requiredrate,areadjustedfor the rationally expectedbanks’choiceof the

probability p̂x Notice that, becausethe bankis largely indebted,in caseof financialdistressits charter

valuewill go to its creditors,thusour framework doesnot allow to considertheeffect of theexistenceof

a chartervalueon therisk behaviour of thebanks.Still, theextensionis straightforward, sincewe deal

herewith themarginal effectson thechosenprobability, it doesnot precludethattheoptimal level may

dependon thechartervalue.Thefirst orderconditionleadto

∂Π
∂p

s x p Bq u B p 1 v Rl q u D p 1 v rD q u dϕ p pq
dp

s 0 (17)

As it is standard,underdebtfinancing,theresultinglevel of p̂ is inferior to its first bestlevel py r (char-

acterizedby xp Bq s dϕz p{
dp ) sothatdebtfinancingincentivesa higherlevel of risk on behalfof thebanks.

This is sobecausetheindebtnessB p 1 v Rl q v D p 1 v rD q level doesnot appearin thefirst best.

The implications19 on the optimal bail-out policy of makingthe bankunobservable choiceof the risk

level endogenousaresummarizedin thefollowing proposition:

Proposition 3. Whenthebanksriskinessis endogenous,theoptimalpolicywill still beeithera system-

atic bail-outor a mixedstrategy (constructiveambiguity).Theeffectof theLOLRbail-outpolicy is (i) to

18 Obviously, thedepositrisk premiumis now adjustedto theendogenouslydeterminedprobability p̂|
19 Notice that in a dynamicsetting,therisk choicefor thebanksthatbenefitfrom a bail-out, in particularfor the
too-big-to-fail banks,may be moreconservative thanwhat is obtainedin our staticsetting,becausebankruptcy
impliesthelossof thenetpresentvalueof futuresubsidiesimplicit in thetoo policy
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Figure} 5

increasethebanksriskiness,and(ii) to decreasethemarginal benefitsof rescuingbanks.

Proof. Seeappendix

The first point, (i) meansthat, except for z ~ 0� the bankwill reactto the announcementof a bailing

out policy z � B� by choosinga higherdegreeof risk, switchingfrom thecontinuousto thedashedline in

Figure5. Thus,for any policy z� thebankchoiceof its risk level will erodesomeof thebenefitsfrom the

LOLR policy.

Consideringadifferentcurvefor theindividual rationalityconstraintwill notchangethemainqualitative

conclusionspreviously obtained.Sincethesameanalysiswill apply to anotherindifferencecurve, it is

intuitive thatProposition2 carriesover to theendogenousrisk case.This is point (iii) of Proposition3,

thatstatesthat the systematicliquidation policy will never beoptimal thusjustifying, the “constructive

ambiguity” doctrine.

On the otherhand,as intuition alsosuggests,risk shifting on behalfof the banksmanagersimplies a

highercostof the LOLR interventions(asstatedin point (ii) of Proposition3). As a consequencethe

LOLR policy may becometougherand liquidation will be more frequentwhen risk is chosenby the

bank. This implies why, in the absenceof additionalassumptions,Remark1 will not be trueanymore,
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which is consistentwith thestandardview of theeffectsof theLOLR policy: theonly reasonto liquidate

solvent illiquid banksis becauseof theincentive effectsit createson theinstitutionintuitionsrisk taking

behaviour. To understandwhy, it is worth recallingthat in the endogenousrisk case,the derivative of

thewelfarefunctionhasto introducea termthatwill reflecttheeffect of anincreasein risk. This termis

simply dp
dz

∂W
∂p andit is negative,asa consequenceof point (ii) of Proposition3.

Themarginal increasein welfaredueto anincreasein theprobabilityz of rescuinga bankis givenby:

∂W
∂z � � 1 � p� � � ∆ � λz � 1 � p� S

p � � 1 � p� z � � dp
dz

∂W
∂p

(18)

Therefore,if abankwouldbebailedoutundernon-commitment(∆ � 0� � thefirst termin ∂W
∂z is obviously

positive, but thesecondoneis negative,sothattheneteffect is undetermined,andit is not trueanymore

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

We now turn to thesymmetricsourceof moralhazardby assumingthat investorsdeterminethelevel of

effort e� with e � � e�̄ ē� they allocateto the screeningof projects.A higherlevel of screeningon behalf

of investorsresultsin a limited accessto fundsfor thebankswith a higherprobabilityof default. As a

consequence,the ex anteprobability of successof a bank p � e� increaseswith the monitoringeffort of

investors,affectingwelfare. Exertinganeffort hasa nonpecuniarycostφ � e� that is borneby investors.

As a result,theinvestorswill solve

max
e

Ψ � e�
wherethevalueof Ψ � e� is obtainedfrom (4)20:

Ψ � e� � p � e� � B � 1 � Rl � � D � 1 � rD � � VL � � φ � e� (19)

We take the standardassumptionsto guaranteethat Ψ � e� hasan interior maximum. In particular, we

assumed
2Ψ

de2 � 0� lime� e
¯

dΨ
de � 0� lime� e

¯

dΨ
de � 0

Usingthefirst orderconditionsit is easyto show that,asintuition suggests,thelevel of monitoringeffort

will decreasewith theprobabilityz of thedebtorbeingrescuedby theLOLR.

Proposition 4. Wheninvestors exert effort in monitoringthebanks,(i) theoptimalbail-out policy will,

in general, beeithera bail-out or a mixedstrategy.

In themixedstrategy case, if

dp
dB

∂W
∂p

� de
dB

∂W
∂e

� � 1 � λ� � 1 � p� ∂C
∂B

holds,the optimal policy impliesliquidation of any bankthat holdsan excessiveamountof uninsured

debt;andif

dp
dB

∂W
∂p

� de
dB

∂W
∂e � � 1 � λ� � 1 � p� ∂C

∂B

the optimal policy implies liquidation of any bank that holds too low a level of uninsured debt. For

liquidation to betheoptimalpure strategy thefollowingconditionis required.

dp
dB

∂W
∂p

� de
dB

∂W
∂e

� � 1 � λ� � 1 � p� ∂C
∂B

20 For the sake of simplicity, we considerthe casewherethe managerscannotinfluencethe riskinessof their
project. The generalcaseleadsto the sameconclusions,but would imply a slightly morecomplex formulation,
with e.g. a probabilityof succesequalto thesumof two termsp � p� e� , thefirst onechosenby themanager, and
thesecondonereflectingtheeffectof monitoring.
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(ii) the effect of the bail-out policy is to decreasemonitoringeffort. (iii) This, in turn, decreasesthe

marginal benefitsof rescuingbanks.

The intuition behindproposition4 is that in the presenceof an investor’s costly effort, thereare two

oppositeforcesat work. On theonehand,aswe have establishedin theprevioussections,theexistence

of a socialcostof a financialinstitution bankruptcy implies that it is optimal to rescueonly the banks

thathave a small level of uninsureddebt.But herethis first effect maybecounterbalancedby themoral

hazardeffect: indeed,a largeramountof uninsureddebtgeneratesa closermonitoringof thebankby its

creditors,andthis will forceit to choosesaferprojects.If moralhazardeffect dominatesthecosteffect,

theoptimalbail-out policy may imply to usea mixedstrategy in orderto stimulatethebanksto have a

larger proportionof uninsureddebt,andthusto bemoretightly monitored.This is thereforeconsistent

with the point of view expressedby Kaufmanand Benston(1993)that the issueof subordinateddebt

allows the bankingindustry to have a betterbankingdiscipline. Proposition4 clarifies this point by

establishingnot only that it requiresthat the effect of moral hazardhasto overtake the effect on the

bankruptcy cost,but alsothatthis occurswhentheLOLR is ableto commit to bail-out institutionswith

someposiitive probability.

Still, except for a zero probability subsetof parameters,the optimal LOLR policy is to implementa

mixed strategy. Also, asintuition suggests,the bail-out policy hasa negative effect on the monitoring

effort andthereforethemarginal benefitsof rescuingbanksdecrease.
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7 POLICY IMPLICATIONS

Themainpolicy implicationof our modelis thatwhenever theLOLR is ableto definea policy, it should

make useof conditionality. This implies defininga critical level of uninsureddebtbeyond which the

LOLR will not rescueany institution. As a consequence,the institutionswill choosethe secondbest

level of uninsuredfunding, thus improving efficiency in the bankingindustry. As the optimal policy

dependsonthecostof raisingtaxes,ontherisk of contagionandonthecostof liquidation,it will change

boththroughtime andacrosscountries.

First, it is naturalthattheLOLR bail-outpolicy changesover thebusinesscycle. Whenthebankmargins

have beeneroded,eitherby aneconomicrecessionor by theconditionson interestrates,theprobability

of contagionis higherandthecostof liquidationis increasedleadingto amorelenientpolicy onbehalfof

theLOLR. Still, if weextendouranalysissoasto cover thepossibilitythat,with someprobability, some

banksaresolvent but illiquid, the behavior of the LOLR during the businesscycle shouldbe affected

in the oppositeway: during a recession,the probability that a bankturning to the LOLR for support

is insolvent is higher, so that the expectedcostof bailing out a bankis higher. Still, this secondeffect

althoughtheoreticallypossiblewill be dominatedby the first one in economieswith well developed

financialmarkets.

Second,the optimal policy may be countryspecificfor several reasons:on the onehand,bankingreg-

ulationsmay imply a different level of contagionrisk, dependingon how the derivatives markets, the

interbankmarket andthe paymentsystemsoperate.Theregulatoryregime will alsoaffect how banks’

distressresolutionis implementedandits costs.Regulationandmarket liquidity will alsohaveanimpact

on the percentageof assetsthe bankswill securitize,thusdecreasingthe costof both liquidation and

bail-out. On theotherhand,thecostof raisingtaxesmaybedifferentin thedifferentcountries.Finally,

thecostto smallbusinessesandto thelocal industryof a bankliquidationmayalsobecountryspecific.

As possibleextensionsof our result,two naturalpolicy implicationshave to beconsidered.On theone

hand,it couldbepossibleto imposea tax on uninsuredliabilities for thebankingindustryor to give the

LOLR theright to dilute theclaimsof uninsureddebtholders(sayby forcing themto convert thebonds

into equity). This is tantamountto extendingthedepositinsuranceto any typeof bankdebt. Still, asit

hasbeenfrequentlyargued,depositinsurancegivesthe banksincentivesto increasetheir risks. It will

alsogiveto theinvestorsa lower incentive to monitorthebanks.As aconsequence,althoughataxonthe

banksuninsureddebtwill certainlybeParetoimproving for institutionsthatarecertainto bebailedout,

(too big to fail), extendingthesafetynetto rescueall bankswhile taxingthemex antefor theadditional

costmay have ambiguouseffectson institutionsfor which the optimal bail-out in the absenceof taxes
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wasa mixed strategy. This is so because,in that case,the expectedcostof bail-outsis small, while,

becauseof the risk of liquidation, the incentivesfor bankmanagersnot to take excessive risks andfor

investorsto monitortheborrowing banksarepreserved.

On the otherhand,it is alsorelevant to considerwhethera privateinsuranceinstitution could play the

LOLR role. Although attractive, this possibility hastwo importantdrawbacks.First, the LOLR hasto

have permanentaccessto liquidity. SotheCentralBankhasto have a line of creditwith theinstitution.

But thenthequestionarisesof theinsuranceinstitutionsolvency. This impliesthattheCentralBankwill

have to backtheinsuranceinstitution,at leastproviding somereinsurance.But then,becauseof agency

problemsit may still be more efficient to have the CentralBank and the private insuranceinstitution

vertically integrated,makingtheLOLR asemi-publicinstitutionTheseconddrawbackis thattheprivate

institutionhasto implementa policy on thebasisof somevariablessuchasthesocialcostof liquidation

that may not be observable by a third party. If so, the profit maximizing behavior of the insurance

institutionsmaycreateimportantdistortionswith respectto thesocialwelfarefunction.
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APPENDIX

Proofof Proposition1. Sincedepositsandequityareoptimally chosen,thefirm choiceof thesizewill

dependontheamountof uninsureddebtB. For any A suchthat∆ � 0� theright handderivative of ∆ with

respectto thelevel of assetsA is givenby thefollowing expression:

∂∆
∂A

� λ � 1 � r   ∂VL

∂A ¡   ¢ 1 � λ£ � ∂VC

∂A
  ∂VL

∂A
� ∂C

∂A ¡
Recallingthat ∂VC

∂A   ∂VL
∂A is negative,underassumption3.1,we have ∂∆

∂A ¤ 0 andthereforeif thereexistsa

thresholdĀ suchthat∆ ¢ A£ � 0� thenfor any A suchthatA ¥ Ā we have ∆ ¤ 0.

Lemma 1.

∂ ¦ B ¢ 1 � Rl £ §
∂z

� ∂S
∂z

�   ¢ 1   p£ S
p � ¢ 1   p£ z

Proof. The first equalityis obvious from the definition of S̈ Regardingthe secondone,differentiating¢ p� ¢ 1  p£ z£ B¢ 1 � Rl £ � ¢ 1  p£ ¢ 1   z£ ¢ VL   D ¢ 1 � rD £ £ � ¢ 1 � r £ weobtain ¢ p � ¢ 1   p£ z£ d ¦ B ¢ 1 � Rl £ § �  ¢ 1   p£ ¦ B ¢ 1 � Rl £   ¢ VL   D ¢ 1 � rD £ £ § dz yielding theresult.

Lemma 2.

∂2W
∂z2 ¥ 0 (20)

Proof. Using(10) andthepreviousLemmayields:

∂W
∂z

� ¢ 1   p£ ©   ∆ � λz
¢ 1   p£ S

p � ¢ 1   p£ z ª (21)

andtakingagainthederivative with respectto z� yields:

∂2W
∂z2

� ¢ 1   p£ �   ∂∆
∂z

� λ ¢ 1   p£ ∂ ¢ zS« ¢ p � ¢ 1   p£ z£ £
∂z ¡

UsingLemma6 and ∂ ¬ zS­ ¬ p® ¬ 1 p̄ z̄ ¯
∂z � ¬ p ¬ 1 p̄ z̄ S¬ p® ¬ 1 p̄ z̄ 2 yields:

∂2W
∂z2 � λ

2p ¢ 1   p£ 2S¢ p � ¢ 1   p£ z£ 2 ¥ 0

Lemma2 impliesthatunconstrainedmaximaof W areto befoundfor z � 0 or for z � 1
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Proofof Proposition2. First, z ° 1, bail-out, is a possiblesolutionto the problem15. The Lagrangian

for 15 is± ²
B³ z³ λ ³ µ0 ³ µ1 ´ ° W

²
B³ ź µ λ

²
Π

²
B³ ź ¶ Π

²
B0³ 0́ ´ µ µ0z µ µ1

²
1 ¶ ź

whereB0 ° argmaxB Π
²
B³ 0́ andKuhnandTucker conditions(K-T)imply

∂W
∂B µ λ

∂Π
∂B

° 0

and

∂W
∂z µ λ

∂Π
∂z µ µ0 ¶ µ1 ° 0

If ∆ · 0³ thenexpression21 implies ∂W
∂z ¸ 0¹ Sincewe alsohave ∂Π

∂z ¸ 0 this impliesµ1 ¸ 0³ andz ° 1,

proving (i).

Second,to establishtheexistenceof a mixedstrategy we will establishthatz ° 0 doesnot satisfiesthe

Kuhn-Tucker necessaryconditions,so that when ∂W
∂z · 0 therewill be a tangency solutionfor somezº

suchthat0 · zº · 1¹
Considerfirst, thepoint z ° 0¹ Theonly point satisfyingtheconstraintwith z ° 0 is B0 ¹ At B0 we have
∂Π
∂B ° ∂Π0

∂B ° 0¹ But computing∂W
∂B andrecallingthat

∂W
∂B » B¼ B0 ° ∂Π

∂B ¶ ²
1 µ λ ´ ²

1 ¶ ṕ ½ z
1 µ r

p µ ²
1 ¶ ṕ z µ ∂C

∂B ¾ · 0

we obtain:

½ ∂W
∂B µ λ

∂Π
∂B ¾ » B¼ B0 · 0

implying Bº · B0 , a contradiction.

Lemma 3. ∂W
∂p ¸ 0¹

Proof. From(11) we have:

∂W
∂p

° ∂Π
∂p µ z

²
∆ µ Ś µ ²

1 µ λ ´ C
Now, ∂Π

∂p ° x
²
B́ ¶ VL ¶ zŞ x

²
B́ ¶ VL ¶ S ° x

²
B́ ¶ ¿ B ²

1 µ Rl ´ µ D
²
1 µ rD ´ À ¸ 0 usingAssumption1.

As a consequence,if ∆ ¸ 0 thelemmais proved.On theotherhand,in thecase∆ · 0 , we have

z
²
∆ µ Ś µ ²

1 µ λ́ C ¸ ∆ µ Sµ ²
1 µ λ́ C ° ²

1 µ λ ´ ²
B

²
1 µ Rl ´ µ D

²
1 µ rD ´ ¶ VC ´ ¸ 0

becauseof Assumption2, thusimplying ∂W
∂p ¸ 0¹
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Proofof Proposition3. Thederivative dp
dz is obtainedfrom thefirst ordercondition(17)

∂2Π
∂p∂z Á Â Ã 1 Â pÄ S

p Å Ã 1 Â pÄ z Æ 0

and dp
dz Á Â ∂2Π

∂p∂z

∂2Π
∂p2

jointly with theconcavity of Π implies dp
dz Æ 0Ç proving (i).

Themarginal welfarewill be

∂W
∂z Á Ã 1 Â pÄ È Â ∆ Å λz Ã 1 Â pÄ S

p Å Ã 1 Â pÄ z É Å dp
dz

∂W
∂p

(22)

andusingexpression(3) we obtainthattheeffect of thebankrisk takingis to reduce∂W
∂z Ç proving (ii).

To prove (iii), it sufficesto establishthat thefirst orderK-T conditionsarenot met for z Á 0. For z Á 0

we have

∂W
∂B Á ∂Π

∂B Â Ã 1 Å λÄ Ã 1 Â pÄ ∂C
∂B

Å dp
dB

∂W
∂p

and dp
dB Á Â ∂2Π

∂p∂B

∂2Π
∂p2

Using(17) we obtain

∂2Π
∂p∂B Á ∂x

∂B Â 1 Å r
p

recallingthat ∂Π
∂B Á ∂Π0

∂B Á ∂x
∂B Â 1Ê r

p Á 0 we obtain ∂W
∂B Æ 0

Proofof Proposition4. (i) Thefirst orderconditionwith respectto B computedat thepoint z Á 0 is the

following:

∂W
∂B Á ∂Π

∂B Â Ã 1 Å λÄ Ã 1 Â pÄ ∂C
∂B

Å de
dB

∂W
∂e

Thelasttermis positive because,on theonehand, de
dB hasthesignof ∂2Ψ

∂e∂z and

∂2Ψ
∂e∂B Á dp

de
È 1 Å r
p Å Ã 1 Â pÄ z É Ë 0

and,on theotherhand,we have:

∂W
∂e Á dp

de
∂W
∂p

with dp
de Ë 0 implying ∂W

∂e Ë 0Ì
As a consequence,at point (B0Ç 0Ä we have threepossiblecases:∂W

∂B Æ 0Ç ∂W
∂B Ë 0Ç ∂W

∂B Á 0Ì
dp
dB

∂W
∂p

Å de
dB

∂W
∂e Á Ã 1 Å λ Ä Ã 1 Â pÄ ∂C

∂B
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correspondingto thethreeoptimalpoliciesdescribed.

(ii) Thenecessaryandsufficient first orderconditionfor (19) to have a maximumat eÍ aregivenby:

dΨ
de Î dp

de Ï 1 Ð zÑ Ò B Ï 1 Ó Rl Ñ Ó D Ï 1 Ó rD Ñ Ð VL Ô Ð dφ
de Î 0

Fromthis expressionwe areableto computethesignof deÕ
dz which,becauseof theconcavity conditions

equalsthesignof ∂2Ψ
∂e∂z givenby:

∂2Ψ
∂e∂z Î Ð dp

de Ö B Ï 1 Ó Rl Ñ Ó D Ï 1 Ó rD Ñ Ð VL Ó Ï 1 Ð zÑ Ï 1 Ð pÑ S
p Ó Ï 1 Ð pÑ z× Ø 0

(iii) We wantto prove thatwhene is introducedwe have:

∂W Ï zÑ
∂z Ù ∂W Ï zÚ eÍ Ï zÑ Ñ

∂z

Wherethefirst termis thewelfarefunctionfor anexogenouslygivenlevel of monitoringandthesecond

is for a monitoringdecisionoptimally chosenby the investors.The differencebetweenthe two is that

the right handsideincludesthe term ∂W
∂e

deÕ
dz Û We know deÕ

dz Ø 0Ú andin additionBut lemma(3) implies
∂W
∂p Ù 0, sothat ∂W

∂e
deÕ
dz is negative,yielding theresult.


