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tWe study the link between �s
al 
apa
ity and �nan
ial stability in an e
onomy that is subje
t to runs and toadverse sele
tion. The planner in our e
onomy fa
es a ri
h set of poli
y options: it 
an dis
lose information aboutbanks' assets, it 
an intervene to stop bank runs, re
apitalize banks and intervene in 
redit markets. In anyintervention, the planner fa
es a tradeo� between mitigating adverse sele
tion and 
ausing ine�
ient bank runs.Redu
ing adverse sele
tion in
reases welfare by in
reasing investment in positive NPV proje
ts, but revealinginformation 
an trigger bank runs and ine�
ient liquidation. We �nd that the optimal poli
y depends on the�s
al 
apa
ity available to the planner. When 
apa
ity is ample, the planner 
hooses to reveal informationand provide liquidity to banks that are run on; 
onversely, when 
apa
ity is low, the planner prefers to hideinformation and mitigate adverse sele
tion by intervening in 
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hoi
es that 
ountries make in response to �nan
ial
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1 Introdu
tionSin
e the beginning of the �nan
ial 
risis, the balan
e sheets of sovereigns and their �nan
ial institutions havebe
ome intertwined. This is in fa
t a generi
 feature of �nan
ial 
rises as argued in Reinhart and Rogo� (2009).Gorton (2012) shows that government interventions always play an important role in stopping �nan
ial pani
s.Governments use various tools to intervene during �nan
ial 
rises, but di�erent government use di�erent tools andwith varying degrees of su

ess. Our goal is to understand these 
hoi
es and their 
onsequen
es.In O
tober 2008, the US government de
ided to inje
t 
ash into banks under the Troubled Asset Relief Program.In May 2009, the Federal Reserve publi
ly reported the results of the Supervisory Capital Assessment Program(SCAP). The SCAP, known as the banking stress test, was an assessment of the 
apital adequa
y under adverses
enarios of a large subset of US �nan
ial �rms. The exer
ise is broadly per
eived as having been su

essful inredu
ing un
ertainty about the state of the US �nan
ial system and helping to restore 
alm to �nan
ial markets.The Committee of European Banking Supervisors (CEBS) also 
ondu
ted an EU-wide stress test from May-O
tober 2009, the results of whi
h were not made publi
. A year later the exer
ise was repeated, but the resultsof the stress test, in
luding bank-by-bank results, were published. In both 
ases, the stress tests are regarded ashaving been ine�e
tive in restoring 
on�den
e to the �nan
ial se
tor. 1What explains this marked di�eren
e in the su

ess of stress tests as a means of restoring �nan
ial stability?We propose a model that highlights the tradeo�s fa
ed by a regulator in de
iding how mu
h information about the�nan
ial system to make publi
.We study optimal interventions by a planner in an e
onomy that features adverse sele
tion in the spirit ofAkerlof (1970) and Stiglitz and Weiss (1981) as well as bank runs as in Diamond and Dybvig (1983). Our e
onomyis populated by short-term funded intermediaries that di�er in the quality of their existing assets.2 The qualityof these lega
y assets is private information to ea
h bank. In order to invest in new proje
ts with positive netpresent value, banks must raise additional funds from the 
redit market. Asymmetri
 information about the qualityof existing assets 
reates adverse sele
tion in the 
redit market, leading to ine�
iently high interest rates and lowinvestment in the de
entralized equilibrium. The planner might be able to improve welfare by dis
losing informationabout banks' types. But runs make information dis
losure potentially 
ostly. If short term 
reditors (depositors)learn that a parti
ular bank is bad, they might de
ide to run. Runs are ine�
ient for two reasons: there is aliquidation dis
ount on the assets of banks that su�er a run, and liquidated banks 
annot invest in new proje
ts.In this environment, a planner has a large set of potentially welfare improving poli
y tools at its disposal:asset quality reviews and stress tests, re
apitalizations, `bad banks', liquidity support, among others. This paperprovides a model through whi
h the tradeo�s involved in the 
hoi
e of these poli
ies 
an be studied. We fo
us on
ombinations of two types of poli
ies: information revelation (a `stress test' or `asset quality review') and �s
al1Ong and Pazarbasioglu (2013) provide a thorough overview of the details and per
eived su

ess of SCAP and the CEBS stress tests.2We have in mind all short term runable liabilities: MMF, Repo, ABCP, and of 
ourse large uninsured deposits. In the model, forsimpli
ity, we refer to intermediaries as banks and liabilities as deposits.2



intervention by the planner. The motivation for this fo
us is the ongoing interest in the a
ademi
 literature andamong pra
titioners in the (de)merits and per
eived e�e
tiveness of bank stress tests.We are parti
ularly interested in the e�e
t that the �s
al 
apa
ity available to a planner for the implementationof a given poli
y has on the optimal 
hoi
e of poli
y. The planner in our model must pay for its interventions withdistortionary taxation. It may also have pre-existing obligations that it must pay for in the future. The extent towhi
h taxation is distortionary and the magnitude of pre-existing spending 
ommitments determine �s
al 
apa
ity.Our main result is that a planner's �s
al 
apa
ity shapes the optimal poli
y. When �s
al 
apa
ity is high, it isoptimal for the planner to reveal information in a transparent manner and provide liquidity to at least a subset ofbanks that su�er a run, su
h that these banks survive and are able to invest in pro�table proje
ts. When 
apa
ityis low, the planner prefers to avoid runs by not revealing ea
h bank's type, and then mitigate the resulting adversesele
tion in the 
redit market by providing loans and 
redit guarantees.We study two extensions of our basi
 model. In one extension, we show that aggregate un
ertainty reinfor
es ourresults. We �nd that government with low �s
al 
apa
ity are e�e
tively risk averse, and this makes them unwillingto risk runs by dis
losing information.2 Related literatureOur work builds on the ri
h literature that studies asymmetri
 information, following Akerlof (1970), Spen
e (1974),and Stiglitz and Weiss (1981). If no information is revealed by the planner, our e
onomy very 
losely resembles theone studied by Philippon and Skreta (2012) and Tirole (2012). The optimal poli
y in the 
ase in whi
h informationis not fully revealed is similar to theirs.Sin
e we add bank runs to an e
onomy with asymmetri
 information, we also build on the large literaturestarted by Diamond and Dybvig (1983). Several re
ent papers study spe
i�
ally the tradeo�s involved in revealinginformation about banks. Goldstein and Leitner (2013) fo
us on the tradeo� between a market breakdown dueto asymmetri
 information and the Hirshleifer (1971) e�e
t: revealing too mu
h information destroys risk-sharingopportunities between risk-neutral investors and (e�e
tively) risk averse bankers. These risk-sharing arrangementsplay an important role in Allen and Gale (2000). Parlatore Siritto (2013) studies a Diamond and Dybvig (1983)type e
onomy with aggregate risk in whi
h more pre
ise information about realizations of the aggregate state 
anlead to more bank runs. A simple way to think about dis
losure in models of bank runs is to view dis
losure as away to break pooling equilibria. Whether dis
losure is good or bad then simply depends on whether the poolingequilibria is desirable. If agents pool on the �no run� equilibrium then there is no reason to dis
lose information.And of 
ourse this is more likely to happen in good times as long as we 
onsider �re�ned� equilibria a la Carlssonand van Damme (1993) and Morris and Shin (2000) where fundamentals matter. On the other hand, in bad times,agents might run on all the banks, in whi
h 
ase it is better to dis
lose information to save at least the good banks.3



This is the basi
 result of Bouvard, Chaigneau, and de Motta (2013), who also 
onsider ex-ante dis
losure rulethat allow pooling a
ross ma
roe
onomi
 states. Gorton and Metri
k (2012) investigate how un
ertainty aboutbank insolven
y (and, impli
itly, the quality of bank portfolios) leads to in
reases in repo hair
uts that, allied withde
lining asset values, 
ause several institutions to be
ome insolvent. Shapiro and Skeie (2013) study reputation
on
erns by a regulator in a tradeo� between moral hazard and runs. None of these papers model new lending andborrowing by banks and therefore 
annot address the tradeo� between unfreezing 
redit markets and triggeringbank runs. Gorton and Ordonez (2014) 
onsider a model where 
rises o

ur when investors have an in
entives tolearn about the true value of otherwise opaque assets. In our model it is optimal to dis
lose starting with badtypes. This is 
onsistent with what 19th 
entury 
learing houses did to stem �nan
ial pani
s, and also with 
urrentregulatory pra
ti
e. (Gorton, 2012)Our paper relates to the theoreti
al literature on bank bailouts. Gorton and Huang (2004) argue that thegovernment 
an bail out banks in distress be
ause it 
an provide liquidity more e�e
tively than private investors.Diamond and Rajan (2005) show that bank bailouts 
an ba
k�re by in
reasing the demand for liquidity and
ausing further insolven
y. Diamond (2001) emphasizes that governments should only bail out the banks that havespe
ialized knowledge about their borrowers. Aghion, Bolton, and Fries (1999) show that bailouts 
an be designed soas not to distort ex-ante lending in
entives. Farhi and Tirole (2010) examine bailouts in a setting in whi
h privateleverage 
hoi
es exhibit strategi
 
omplementarities due to the monetary poli
y rea
tion. Corbett and Mit
hell(2000) dis
uss the importan
e of reputation in a setting where a bank's de
ision to parti
ipate in a governmentintervention is a signal about asset values, and Philippon and Skreta (2012) formally analyze optimal interventionswhen outside options are endogenous and information-sensitive. Mit
hell (2001) analyzes interventions when thereis both hidden a
tions and hidden information. Landier and Ueda (2009) provide an overview of poli
y options forbank restru
turing. Philippon and S
hnabl (2013) fo
us on debt overhang in the �nan
ial se
tor. Diamond andRajan (2012) study the intera
tion of debt overhang with trading and liquidity. In their model, the relu
tan
e tosell assets leads to a 
ollapse in trading whi
h in
reases the risks of a liquidity 
risis.Goldstein and Sapra (2013) review the literature on the dis
losure of stress tests results. They explain thatstress tests di�er from usual bank examinations in four ways: (i) traditional exams are ba
kward looking, whilestress tests proje
t future losses; (ii) the proje
tions under adverse s
enarios provide information about tail risks;(iii) stress tests use 
ommon standards and assumptions, making the results more 
omparable a
ross banks; (iv)unlike traditional exams that are kept 
on�dential, stress tests results are publi
ly dis
losed. They list two bene�tsof dis
losure: (i) enhan
ed market dis
ipline; (ii) enhan
ed supervisory dis
ipline. Our model is based on anotherbene�t, namely the unfreezing of the 
redit market. They list four 
osts of dis
losure: (i) dis
losure might preventrisk sharing through Hirshleifer (1971)'s e�e
t, whi
h is the fo
us of Goldstein and Leitner (2013); (ii) improvingmarket dis
ipline is not ne
essarily good for ex-ante in
entives; (iii) dis
losure might trigger runs; (iv) dis
losuremight redu
e the ability of regulators to learn from market pri
es, as in Bond, Goldstein, and Pres
ott (2010). Our4



model is based on 
ost (iii).3 Model3.1 Te
hnology and Preferen
esThe e
onomy is populated by a 
ontinuum of households, a 
ontinuum [0, 1] × [0, 1] of �nan
ial intermediaries(banks), and a government. There are three dates, t = 0, 1, 2. Figure 1 summarizes the timing of de
isions in themodel, whi
h are explained in detail below. Figure 1: Timing

Households Households are risk-neutral and their utility depends only on 
onsumption at t = 2. At times 0 and
1 they have a

ess to a storage te
hnology that pays one unit of 
onsumption at time 2 per unit invested. There isno dis
ounting. This allows us to treat total output at time 2 (whi
h equals total 
onsumption) as the measure ofwelfare that the government seeks to maximize.Banks Banks may be of either good (g) or bad (b) type; a bank's type is private information. There is a 
ontinuumof 
lasses of banks, ea
h populated by a 
ontinuum of banks (hen
e a 
ontinuum [0, 1] × [0, 1] of banks). Classesare indexed by the proportion sj of bad banks in the 
lass. The key obje
t in our model is the set of private se
torbeliefs about the proportion of bad banks in ea
h 
lass; we denote the private se
tor's prior beliefs by sj,0 ∀ j ∈ [0, 1].Banks start with existing assets and liabilities whi
h 
an be thought of as any type of short-term demandliabilities: demand deposits, money market funds, repo, et
., but whi
h we refer to as deposits for simpli
ity.Lega
y assets deliver a payo� a = Ai for i ∈ {g, b} at t = 2. The short-term demand liabilities entitle a depositorto D > 1 at t = 2 or their fa
e value of 1 if withdrawn earlier. We impose the following ordering of magnitudesAssumption 1 Good banks are safe, bad banks are risky5



Ag > D > 1 > Ab ≥ 0,This assumption implies that lega
y assets of good banks are large enough to 
over liabilities, but those of badbanks are not. Demand deposits are senior to any other 
laims on the bank, and may be withdrawn at any time.This indu
es a maturity mismat
h problem, and makes banks vulnerable to runs.At t = 0, before 
redit markets open, banks have a

ess to a liquidation te
hnology that yields δ ∈ [0, 1] unitsof the 
onsumption good per unit of asset liquidated. The liquidation value of assets is δAi for i ∈ {g, b}. In theevent of a run, banks use this liquidation te
hnology to meet depositors' demand for funds.At t = 1, banks re
eive investment opportunities. All new investments 
ost the same �xed amount k and deliverrandom in
ome v at t = 2, whi
h does not depend on the type. Investment in
ome is v = V with probability q and
0 with probability 1− q.3.1.1 GovernmentThe government in our model has a

ess to three poli
ies: a dis
losure te
hnology (via an asset quality reviewfor instan
e)3 that 
an reveal ea
h bank's type, and two types of �s
al intervention. The government 
an providedeposit insuran
e to prevent runs on banks, and it 
an provide loans dire
tly to banks (equivalently, provide 
reditguarantees). To fund these �s
al interventions, the government borrows in international markets at the storagerate. At t = 2 borrowing is repaid in full and the government raises distortionary taxes to pay for the 
osts ofprograms.The dis
losure te
hnology makes publi
 the type of a bank, eliminating asymmetri
 information. We summarizethe information set of the private se
tor after dis
losure by 
ommon posterior beliefs sj,1, ∀ j ∈, [0, 1] about theproportion of bad banks in ea
h 
lass. The advantage of dis
losure is that 
hanging beliefs about the proportion ofbad banks in a 
lass may mitigate adverse sele
tion in a given 
lass' 
redit market; as we explain below, this may
ome at the 
ost of triggering 
ostly runs on banks. We assume the dis
losure te
hnology is available at t = 0.The �s
al interventions are des
ribed in se
tion 5.To pay for 
osts arising from �s
al interventions, the government levies distortionary taxes at t = 2. We assumethat the deadweight 
osts of taxation are quadrati
 and s
aled by a parameter γ. Denoting by Ψ the 
osts of �s
alinterventions, the total welfare loss from taxation is γΨ2.3.1.2 Runs on Deposits at t = 0Demand depositors 
an withdraw their deposits from banks at any time. The stru
ture of our e
onomy is su
h thatnew information about banks is not revealed at any time after t = 0, so we only 
onsider the possibility of banksruns in that period. Before t = 2, when asset payo�s are realized, banks have to liquidate assets in order to pay3Note that without aggregate un
ertainty there is no meaningful distin
tion between a stress test and an asset quality review.6



depositors that withdraw using an ine�
ient liquidation te
hnology that yields δAi per unit of asset liquidated. Tosimplify the analysis, we assume that banks that make use of this te
hnology loose the investment opportunity at
t = 1.We denote by λ the fra
tion of assets that is liquidated and x the fra
tion of depositors in a given bank thatrun. If a fra
tion λ of a banks assets are liquidated, the bank generates λδAi at t = 0 and (1− λ)Ai at t = 2.We assume that good banks are safe even under a full run, δAg > 1. Consider the de
ision problem of a depositorin a bank that is known to be good. Withdrawing early yields 1 with 
ertainty even if every other depositor runs.Waiting yields the minimum of the promised payment D and a pro-rata share of the residual value of the bank,

min

(

D,
(1− λ)Ag

1− x

)When a full run o

urs x = 1 and λ = 1
δAg < 1, so the above expression is always equal to D. The impli
ationis that even if every other depositor runs, a depositor prefers to wait be
ause D > 1, so the unique equilibrium fora bank known to be good is no run, x = 0 and λ = 0.For bad banks, be
ause δAb < 1, when x = 1, λ = 1 and the payo� to waiting is 0, so a full run is an equilibrium.Suppose now that there is no run. Withdrawing yields 1 and waiting yields qD + (1− q)Ab. We assume:

qD + (1− q)Ab ≤ 1 ⇔ q ≤
1−Ab

D −AbTherefore running is a dominant strategy even no one else runs. This means that a full run is the only equilibriumif the bank is known to be bad.The above logi
 means that for sj,0 = 0, no run is the only equilibrium and for sj,0 = 1, a full run is theonly equilibrium. What if sj,0 ∈ (0, 1)? We 
an derive 
onditions s0 and s̄0 that bound the unique equilibriumregions (from below and above respe
tively). The no run bound s0 must be su
h that a depositor with prior belief
sj,0 = s0 is indi�erent between running or not if a full run takes pla
e. Conversely, a depositor with belief sj,0 = s̄0is indi�erent between running or not if no other depositors run. These bounds ares0 =

D − 1

D − 1 + δAb
∈ (0, 1)and

s̄0 =
D − 1

(1− q) (D −Ab)
≤ 1For beliefs in the set [s0, s̄0] multiple equilibria exist. We follow a 
ommon approa
h in the literature onequilibrium sele
tion in models of bank runs (for example, Cooper and Ross (1998)) and use the realization of anexogenous sunspot variable as an equilibrium sele
tion devi
e. Let σ ∼ F with support [0, 1] be a random variable7



that de�nes a 
lass sσ0 given by
sσ0 = σs0 + (1− σ) s̄0su
h that all 
lasses sj,0 > sσ0 su�er a full run and 
lasses below this 
uto� are spared from runs.3.1.3 Borrowing Contra
ts at t = 1At t = 1, banks do not have any 
ash and need to borrow l to take advantage of the investment opportunity. Asis standard in the se
urity design and 
orporate �nan
e literature, we assume that only total in
ome at time 2,

y = a+ v is 
ontra
tible
y(i) = a+ i.vwhere i = 1 if the bank invests and i = 0 otherwise. The amount that banks need to borrow to invest is l = k · i.This new borrowing is junior to deposits. Letting r denote the (gross) interest rate between time 1 and 2, we havethe following payo�s for long term debt holders (depositors), new lenders (at time 1) and equity holders

yD = min(a+ v · i+D,D) = D

yl = min(a+ v · i, rl)

ye = a+ v · i− ylAssumption 4 (Positive NPV): E[v] > kFinally, we assume that households re
eive an endowment y1 at time 1 that is enough to sustain full investment.Assumption 5 (Full Investment is Feasible): y1 > k4 Equilibrium4.1 Welfare at time 2We start by analyzing output (and welfare) at time 2, when payo�s from long-term assets, investment, depositsand storage are realized. The government repays its t = 0, 1 borrowing by levying distortionary taxes τ that entaila real resour
e 
ost.Sin
e we assume that households are risk-neutral, aggregate welfare 
oin
ides with aggregate output. Given a
8



sunspot σ and government intervention Ψ, welfare is
W (σ,Ψ) = y1 +

ˆ s̄1

0

[

sAb + (1− s)Ag + qV − k
]

dH(s)

+

ˆ sσ
0

s̄1

[

sAb + (1− s)Ag + s(qV − k)
]

dH(s)

+

ˆ 1

sσ
0

δ
[

sAb + (1− s)Ag
]

dH(s)− γΨ2The �rst term is households' period 1 endowment. The se
ond term 
orresponds to the total output generated bybanks in 
lasses that do not su�er a run or adverse sele
tion in the 
redit market. The third term 
orresponds tothe output of 
lasses that do not su�er a run but have suboptimally low investment and the fourth term is the valuein liquidation of the assets of banks that su�er full runs. The �nal term is the deadweight loss of taxation.4.1.1 First-Best EquilibriumNew proje
ts have a positive net present value (assumption 3.1.3), bank runs entail 
ostly asset liquidation and tax-ation is distortionary. This means that in the �rst-best equilibrium, every bank invests and there is no distortionarytaxation. First-best welfare is then
WFB = y1 +

ˆ 1

0

[

sAb + (1− s)Ag + qV − k
]

dH(s)4.2 Equilibrium at time 1To pro
eed we assume that the junior debt taken on by good banks to �nan
e the investment opportunity is safe:
Ag −D > rk. Good banks �nd it pro�table to invest if and only if

Ag −D + qV − rk ≥ Ag −D

r ≤ rg ≡
qV

kBad banks earn q(V −D +Ab − rk) if they invest, and 0 otherwise, so they invest if and only
q(V −D +Ab − rk) ≥ 0

r ≤ rb ≡
V −

(

D −Ab
)

kOur interest is in studying situations where the information asymmetry in our e
onomy indu
es adverse sele
tionin the t = 1 
redit market, 
reating a role for government interventions via information dis
losure or 
redit marketpoli
es (as in Philippon and Skreta (2012)). This requires that the fair interest rate when only bad types investex
eeds the maximum interest rate at whi
h good types are willing to invest, whi
h is equivalent to imposing9



q ≤
√

k
V
. Sin
e liabilities are risky in our model it may be the 
ase that even in the absen
e of assymetri
information underinvestment o

urs in the private equilibrium due a debt overhang problem as in Philippon andS
hnabl (2013). For most of the paper we ensure that this is not the 
ase by imposing q ≥ k

V−D
.Assumption 2 The private equilibrium of the t = 1 
redit market features adverse sele
tion but no debt overhang.

k

V −D
≤ q ≤

√

k

V
.Sin
e bad banks repay junior 
reditors with probability q and storage yields a gross return of 1, the fair interestrate for bad types is equal to 1

q
. It follows that if only bad types invest, the market interest rate is 1

q
. At that rate,under the assumptions above, the good types would not invest. This means that r = 1

q
and i(1) = 0 is always apossible equilibrium and this 
an 
reate potentially multiple equilibria in the 
redit market. We rule them out byassuming that the best pooling equilibrium happens4.If good types also invest, the interest rate must satisfy the break-even 
ondition for lenders

k = (1− sj,1)rk + sj,1qrkyielding
rj =

1

1− sj,1 + sj,1qNote that for good types to invest, the interest rate must satisfy r ≤ qV
k
. Equating good banks' parti
ipation
onstraint with lenders' breakeven 
onstraint we 
an de�ne a threshold posterior s̄1 su
h that below this thresholdall banks invest and above it only bad banks do so:̄

s1 =
1− k

qV

1− qTo summarize, the 
redit market equilibrium is:
• If sj,1 > s̄1, only bad types invest in market j and the interest rate is rj = 1

q

• If sj,1 ≤ s̄1, both good and bad types invest and the interest rate is rj = 1
1−sj,1+sj,1qThe nature of the equilibrium at time 1, when the 
redit market opens, depends on whether the planner de
ides todis
lose or not at t = 0. We pro
eed by analyzing the two equilibria separately.4When we 
onsider 
redit market internventions, this assumption is without loss of generality be
ause the government 
an always
ostlessly implement the best pooling by setting the interest rate appropriately.

10



4.2.1 Equilibrium at time 1 with no dis
losure4.2.2 Equilibrium at time 1 with full dis
losure and bank runsSuppose now that the government adopts a poli
y of full dis
losure at t = 0. As we have seen, banks with θ ≤ θ̃su�er a run and their assets are liquidated at 
ost λ. The total number of banks that su�er a run is then given by
δ = H

(

θ̃
). All banks that survive the run have their portfolio quality dis
losed, allowing ea
h of them to borrowat a fair interest rate rθ. The break-even 
ondition for lenders be
omes

k = ρ(θ, rθk)Sin
e v̄ > k by assumption 3.1.3, all banks invest at the fair interest rate.Proposition 1. With full dis
losure about bank types θ, there is a run on all banks with θ ≤ θ̃, and all survivingbanks invest. The e�
ient out
ome is sustainable without government intervention if and only if θ̃ = 0.Proof. Total welfare under full dis
losure is given by
WD ≡ W

([

0, θ̃
]

,
[

θ̃, 1
]

, g0

)

= y1 + λ

ˆ θ̃

0

(D + θA) dH (θ) +

ˆ 1

θ̃

(D + θA) dH (θ) +
[

1−H
(

θ̃
)]

(v̄− k)− γg20 (1)The simpli�
ation arises from the fa
t that regardless of the size of the run, λ (D + θA) < λ(D+θA)−x(θ)
χ

+ x (θ), sothe output of banks that su�er a run is simply equal to λ (D + θA).
WD = W ⋆ − (1− λ)

ˆ θ̃

0

(D + E [a|θ]) dH (θ)−H
(

θ̃
)

(v̄ − k),so WD = W ∗ if and only if θ̃ = 0.5 Fis
al Interventions5.1 Credit Bailout: Optimal Intervention to Unfreeze Credit Market without Dis-
losureIn 
lasses that do not su�er a run but are subje
t to underinvestment due to adverse sele
tion, sj ∈ [min(s̄1, s
σ
0 ), s

σ
0 ],the government 
an promote full investment by o�ering a 
redit subsidy to 
ertain banks in the 
lass. This 
onsistson setting the interest rate rj = rg = qV

k
, so that good banks in these 
lasses are willing to invest. Note that forany 
lass sj , the poli
y 
onsists of either setting r = rg or doing nothing, sin
e setting r ∈

(

rg, 1
q

] is 
ostly for thegovernment and does not 
ontribute to mitigating adverse sele
tion. Setting rj < qV
k

is also expensive and 
annotin
rease investment further. 11



Let us look at how this poli
y works for a spe
i�
 
lass sj . Let tj be the number of banks in this 
lass thatborrow dire
tly from the government at interest rate rj = qV
k
. Sin
e all banks in this 
lass have the opportunityof parti
ipating in the program and borrowing from the government, this number tj must be su
h that the private
redit market 
lears at the same interest rate rj = rg . The government then seeks to set tj su
h that the break-even
ondition for private lenders is satis�ed at this interest rate. This means that the government will ne
essarily haveto support bad banks only, so as to make private investors willing to lend at a lower interest rate. The break-even
ondition is

(1 − tj)k = (1 − sj)r
gk + (sj − tj)qr

gkThis yields
tj =

1− rg[1− sj(1− q)]

1− qrg
=

1− qV
k
[1− sj(1− q)]

1− q qV
kThis means that the government lends tjk at t = 1 for an expe
ted return of tjqrgk at t = 2. The total (net) 
ostof supporting 
lass sj is then

Ψb(sj) = tjk(1− qrg) = k − qV + (1− q)qV sjNote that this 
ost is always stri
tly positive, sin
e sj ≥ s̄1, and is in
reasing in sj . It is more 
ostly to mitigateadverse sele
tion in 
lasses with a higher proportion of bad types.What are the welfare gains of this poli
y? In the absen
e of intervention, the so
ial surplus generated by 
lass
sj would be

sjA
b + (1− sj)A

g + sj(qV − k)with the poli
y in pla
e, the surplus is the same with the di�eren
e that all types now invest. The net gain is then
(qV − k)(1− sj)Note that the welfare gains are de
reasing in sj : the bene�t of this poli
y is to make good banks in 
lass sjinvest. However, 
lasses with higher sj have a lower proportion of good banks, so the total gains of making goodbanks invest are smaller. Sin
e bene�ts are de
reasing and 
osts are in
reasing, the government 
hooses an optimalthreshold sb su
h that all 
lasses sj ∈ [min(s̄1, s

σ
0 ), s

b] are bailed out, while 
lasses sj ∈ [sb, sσ0 ] su�er no intervention.The total 
osts of this poli
y are
Ψb =

ˆ sb

s̄1

[k − qV + (1− q)qV s] dH(s)
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and total welfare is
W (σ,Ψb) = y1 +

ˆ min(sb,sσ
0
)

0

[

sAb + (1− s)Ag + qV − k
]

dH(s)

+

ˆ sσ
0

min(sb,sσ
0
)

[

sAb + (1− s)Ag + s(qV − k)
]

dH(s)

+

ˆ 1

sσ
0

δ
[

sAb + (1− s)Ag
]

dH(s)− γ(Ψb)2The �rst line is the endowment and the surplus generated by all 
lasses that feature full investment. The se
ondline 
orresponds to all 
lasses that are not intervened upon but do not su�er a run. The third line is the surplusgenerated by all banks that su�er a run and liquidate their assets, minus the �s
al 
osts of the program. Thegovernment solves
max
sb

W (σ,Ψb)The �rst-order 
ondition is
1[sb ≤ sσ0 ](qV − k)(1 − sb) = 2γΨb[k − qV + (1− q)qV sb]Clearly, the government sets sb ∈ [s̄1, s

σ
0 ], not intervening if this interval is degenerate (in this 
ase, all adversesele
tion is �
leaned� by bank runs). Note that marginal bene�ts are positive or sb < 1, while marginal 
osts arezero for sb 
lose to s̄1. This implies that the optimal intervention is stri
tly positive, 
onditional on [s̄1, s

σ
0 ] 6= ∅. Itis also easy to show that dsb

dγ < 0: the size of the optimal intervention is in
reasing in �s
al 
apa
ity.5.2 Deposit Guarantees5.3 Dis
losure Choi
e with Fis
al Capa
ityA CalibrationTo generate all the Figures, we use the 
alibration in the following table.
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Table 1: Calibration for Numeri
al ExamplesParameter Des
ription Value
A Asset Payo� 2.4
D Deposits 1.2

V Proje
t Payo� k(1+R)
q

q Prob. Su

ess 0.4
k Investment Cost 2
γ MC Govt. Spending 1
ϕ Cost of Deposit Repla
ement 0.5/D
χ Bank Storage 0.85

H(θ) Distr. Types U [0, 1]When not varying, we set v̄
k
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