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When fundamentals are sufficiently low, the policymaker prefers not to intervene and a credit crunch happens.
The moral hazard problem makes guarantees more powerful, reducing the amount of guarantees needed to
avoid a coordination failure.

1. Introduction

Recessions frequently come with credit crunches, understood as sce-
narios where the funding for productive projects quickly dries up. Such
events are often associated with coordination failures. If agents are
pessimistic about economic activity, they may refrain from investing
and lending, and expectations may become self-fulfilling. As a response,
regulators often provide different types of guarantees to cover financial
intermediaries’ losses in bad times.! One possible motivation for such
measures is to restore market confidence, enhancing coordination and
lending. The overall effects of those policies are unclear, though. As
many times argued, the flip side of guarantees is that they might lead
to excessive risk taking, distorting financial institutions’ investment
decisions. Therefore, to better understand the effect of those policies,
it seems crucial to assess: (i) how such policies affect the probability
of credit crunches directly by incentivizing bank lending; (ii) how they
affect banks’ asset choices (risk taking); and (iii) how possible changes
in banks’ risk-taking behavior feed back into the probability of credit
crunches.

This paper contributes to the literature on financial fragility by
studying the interplay between banks’ portfolio choices, credit crunches

and government guarantees. We propose a simple model that captures
the feedback between those variables and find that even though banks
risk-shift in response to the announcement of guarantees, this policy is
still effective in reducing the probability of a credit crunch. However, in
bad times, moral hazard distortions eliminate the benefits of avoiding
credit freezes, so policymakers should refrain from intervening in such
states. In intermediate states, guarantees are desirable as a policy in-
strument to avoid credit freezes, and in fact the moral hazard distortion
makes the policy more effective: a lower level of guarantees suffices to
avoid a crisis.

In our model, banks face strategic complementarities in their in-
vestment decisions, leaving room for coordination failures. Banks have
many projects available, some riskier and with lower expected return
than others, leading to the possibility of excessive risk taking. More
specifically, a continuum of banks have essentially two investment
opportunities: a risk-free asset and a risky project. The riskless asset
yields a zero net return (we often refer to this outside option as not
investing). The expected return of the risky investment opportunity
depends positively on two variables: the proportion of banks investing
in risky projects and economic fundamentals.
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If banks are not sufficiently confident that others will invest, prof-
itable projects do not find the required funding (a credit freeze). Under
the assumption that fundamentals are common knowledge, we have the
possibility of multiple equilibria if fundamentals are in an intermediate
range. In those situations, it is not clear when and why a credit
freeze will occur. By assuming that agents have a small amount of
private information about fundamentals, we are able to select a unique
equilibrium in the model using global games techniques, and hence, the
probability of a credit crunch is uniquely determined.?

Importantly, instead of a single type of risky project, we assume
that there is a continuum of risky projects with different probabilities
of failure. Riskier projects yield a higher return in case of success. The
expected return is increasing in the probability of success. Therefore, in
the absence of any intervention, agents choose the least risky (highest-
quality) project, and this additional dimension of banks’ choices on the
asset side plays no role. However, with government guarantees, banks’
ability to choose among projects opens room for risk-shifting.

As usual in settings with strategic complementarities, there is room
for government interventions aiming to eliminate coordination failures.
We analyze a policy in which the government commits to cover part of
the losses incurred by banks in case a project fails, which directly re-
duces the probability of credit freezes by affecting banks’ incentives to
fund projects. This policy has a side effect on the choice of risky projects
itself, which affects the probability of a credit crunch indirectly. Moral
hazard arises from the fact that, when the government commits to bail
out banks in case of project failure, it can lead them to choose worse
projects, with smaller expected return (but higher return contingent on
success).

In this policy setting, the following trade-off arises: while higher
guarantees are still effective to reduce the probability of credit freezes,
they induce excessive risk taking. We show that moral hazard may lead
the government to allow a credit crunch to happen, even knowing that
banks would be better off if they were able to coordinate and invest
in sufficiently good risky projects. The reason is that, in low states,
the government needs to offer very high guarantees to avoid a credit
crunch, as the return of risky projects is not so attractive for banks.
But such high guarantees induce too much risk-shifting, eventually
making banks invest in very risky projects that pay less than the outside
option in expectation, simply because the government is covering their
losses in the (likely) event that those projects fail. Anticipating the risk-
shifting such high guarantees would cause, the government prefers to
let a credit freeze happen.

Interestingly, in states where policymakers do want to intervene,
the possibility of moral hazard reduces the level of guarantees needed
to avoid a coordination failure. Intuitively, if banks are allowed to risk
shift, guarantees have a direct benefit for banks (for any given project,
they expect lower losses in case of project failure, for a given level of
fundamentals) and an indirect benefit (projects with a higher upside
become more attractive from banks’ perspective, as part of the losses
in case of failure is covered by guarantees). If the government cannot
commit to sufficiently high levels of guarantees, in some cases a credit
crunch can be avoided with moral hazard with the help of the indirect
effect, but that would not be the case if banks could not risk shift.

We also propose and analyze alternative policies that do not suffer
from the moral hazard problem, namely, interest rate cuts, capital
injections and direct subsidies to investment. Although those policies
do not imply moral hazard distortions, they feature other limitations,
discussed in the text, which may prevent them from fully eliminating

2 We follow Morris and Shin (2003) to deal with equilibrium selection.
Following the seminal work of Carlsson and Van Damme (1993), many
authors have applied what became known as global games techniques to study
speculative attacks (Morris and Shin, 1998; Guimaraes and Morris, 2007), bank
runs (Goldstein and Pauzner, 2005), optimal subsidies (Sakovics and Steiner,
2012), among others.
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inefficient credit crunches. Finally, we provide some robustness exer-
cises, namely a model with a more general functional form for banks’
returns and a model with different assumptions on the precision of
public information, and show that our main insights remain.

Related literature. Government interventions that aim to restore mar-
kets functioning have been studied in different contexts. A large part
of this literature focuses on how interventions can overcome adverse
selection in asset markets (examples include Philippon and Skreta,
2012, Tirole, 2012 and Guerrieri and Shimer, 2014). In Camargo et al.
(2016) a trade-off arises from the fact that policies that unfreeze
markets harmed by adverse selection may deteriorate the informational
content of prices. Ahnert and Kuncl (2024) uncover an additional bene-
fit of government loan guarantees, as in their setting that policy creates
a positive externality on liquidity in the market for non-guaranteed
loans.

Our model is more related to another branch of the literature,
that focuses on how policies can help to mitigate coordination failures
when investment and lending decisions present some sort of strategic
complementarity. Bebchuk and Goldstein (2011) study policy interven-
tions that aim to mitigate coordination failures in a model of credit
freezes similar to Morris and Shin (2004). Our model builds on those
papers, but our key contribution on the theoretical front is to study
the interplay between banks’ risk taking on the asset side, coordination
failures and government guarantees. Here, banks’ risk taking is endoge-
nous, and all these outcomes are jointly determined. We show that
the interaction of risk taking and coordination failures have important
implications for the trade-offs policymakers face when implementing
guarantees.

Cheng and Milbradt (2012), in a dynamic model built upon He and
Xiong (2012), study risk shifting in a context of debt rollover freezes.
Similarly to our model, there managers can risk-shift, moving towards a
riskier project with smaller expected return. The authors show that debt
maturity should be such that it does not lead managers to risk-shift in
good times but, at the same time, does not increase too much rollover
risk. Their work is related to ours as they consider the moral hazard
issues arising from a third party’s interventions. However, differently
from their paper, we focus on government guarantees that directly
protect banks on their asset side and that can be easily implemented
through asset purchases that require no information on banks’ asset
returns. Our simpler and static framework allows us to analytically
characterize the optimal policy.

Also, in a setting with coordination failures, Corsetti et al. (2006)
contribute to the debate concerning moral hazard distortions due to
liquidity provision in international financial crises. They study the
role of the IMF as the international lender of last resort during in-
ternational financial crises, contradicting the conventional view that
liquidity support always induces moral hazard. Their results suggest
that the availability of liquidity funds can even encourage the govern-
ment to implement desirable reforms which would otherwise be too
costly and risky.

Our paper also relates to recent work on optimal regulations in
models of bank runs where policies impact banks’ decisions. In Car-
letti et al. (2023), guarantees affect a bank’s endogenous choice of
monitoring effort, which impacts its asset returns. In fact, they find
that guarantees in general increase banks’ monitoring.® In their model,
there are no strategic complementarities in banks’ investment decisions,
which is crucial in our analysis. There, there is no coordination prob-
lem among banks, only among depositors. Allen et al. (2018) study
government guarantees and their effects on banks’ exposure to runs.

3 This happens because they look at long-term guarantees, meaning that
they are only due if the bank is not forced to liquidate its assets because of
a depositor run. Since better borrower monitoring helps to avoid those runs,
banks have higher incentives to incur private costs to monitor as guarantees
increase.



C. Machado and A.E. Pereira

Their model focuses on how government guarantees affect the contracts
banks offer to creditors (the liability side of banks’ balance sheet),
while we focus on how guarantees affect the banks’ choices of projects
(the asset side).* Dévila and Goldstein (2023) analyze optimal deposit
insurance (guarantees to depositors) in a Diamond and Dybvig (1983)
setting, while we focus on optimal guarantees on the asset side of
banks. Kashyap et al. (2024) study optimal regulation of banks’ assets
and liabilities in the presence of credit and run risk, while leaving aside
the role of government guarantees.®

The remainder of this paper is organized as follows. In the next
section we present the model. Section 3 presents the policy exercise
and the main results. Section 4 discusses alternative policies. Section 5
presents a model with more general assumptions and extend the main
results to that setting. Section 6 concludes.

2. Model

There is a unit-mass continuum of risk-neutral banks, indexed by i.
Each bank has one unit of capital to invest. They can invest it in a risk-
free asset (bonds), which yields a gross return of 1, or they can provide
capital to operating firms with projects with uncertain return. There is
a continuum of types of those projects available, indexed by = € (0, 1].
We refer to them as risky projects or risky assets. Each risky project has
an idiosyncratic probability of success that is increasing in x. In case a
project succeeds, it yields a gross return (per dollar invested) given by
a function R(r,6), where R : (0,1] xR — R. In case it fails, its gross
return is zero. The variable 6 is the aggregate state (fundamental) of
the economy. We assume the following functional form for R:

ﬁ(n,9)=%—%+1. €))

Note that this function is decreasing in z for positive values of 6. Thus,
riskier projects (with lower r) yield higher return in case of success.®
Equation (1), while stylized, is a particularly tractable way to capture
this. We adopt this functional form to deliver our main insights in
the clearest possible way, with closed-form solutions. In Section 5, we
extend the model to a more general setting and show that our main
insights remain.

The success probability of a project depends positively on the
amount of banks investing in risky projects. There are several ways
to justify this assumption. If many firms (projects) in the economy get
funded, that generates a higher demand and profits for other producers
(as in Cooper and John, 1988 and Kiyotaki, 1988). Alternatively, if
projects produce goods that are part of a supply chain, the lack of
funding for some producers may reduce one’s connections and disrupt
its demand and supply of inputs (as in Taschereau-Dumouchel, 2025).
The important feature here is that there are positive spillovers when
projects of operating firms find the required funds. We denote by / the
proportion of banks investing in risky projects. Let p(r,/) denote the
probability of success of project = for a given /. We assume that it is
given by

s T if I > b, @
0=
P yr ifl <b,

4 Keister (2016) and Keister and Narasiman (2016) analyze a problem
similar to the one in Allen et al. (2018), but differently from the latter, in
those papers the probability of runs is exogenously determined by a sunspot.

5 In a broader sense, our paper also relates to a large literature studying
optimal policies and financial fragility in coordination settings where policies
intended to improve coordination often feature unintended consequences due
to anticipation effects (recent examples include Schilling, 2023, Matta and
Perotti, 2024 and Zhong and Zhou, 2025, to name a few).

6 If § < 0 this is not true, but in that case no one will undertake any risky
project, since they could get a higher return by investing in the risk-free asset.
Thus, the case where the choice between risky projects is relevant will not
include situations where 6 < 0.
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where 0 < b < 1and 0 <y < 1. When / < b, there is a credit freeze along
the lines of Bebchuk and Goldstein (2011): banks fail to coordinate
on providing enough funding to profitable projects of operating firms,
buying safe bonds instead. In that situation, the probability of success
of any risky project that happens to get funded is smaller. If we imposed
that all projects have = = 1, our model would essentially be that
of Bebchuk and Goldstein (2011).7

Letting R(r, 6) be the gross return of project r after all uncertainty
realizes, its expectation conditional on some given / can be written as

E0]-% +x if 1 > b,

E;[R(x,0)] =
L [R(x, 0)] y(EwJ—§+’f) if I < b.

3

Note that this function is increasing in z for any given /. Hence, «
reflects the quality of risky projects: under no interventions, banks will
never invest in projects with z < 1. Whether a bank will invest in the
best project (x = 1) or in the safe asset depends on its beliefs about /
and the value of 6. If § < 1/2, then investing in the risk free asset is a
dominant action—even if a bank were certain all others would invest
in risky projects, its expected return would be lower than 1. If § >
1/y—1/2, then investing in the risky project is a dominant choice—even
if a bank were certain no other bank would invest in risky projects, the
expected return would be greater than 1. Assuming that ¢ is common
knowledge, there are multiple equilibria if 1/2 <6 <1/y —1/2.

As usual in the global games literature (see Morris and Shin, 2003
for a survey), if we introduce some private information about 6, multi-
plicity is ruled out. We assume that 6 is drawn from a uniform prior on
the real line and that each bank i receives two signals: a public signal
y = 0 + 5, where 5 is a normal random variable with zero mean and
variance af}; and a private signal x; = 0 + ¢;, where (¢;) ;o are iid
normal random variables with zero mean and variance of{. Moreover,
¢; and 5 are independent. Hereafter, we focus on the limiting case where
o, goes to zero.

The timing of events is the following: (i) Nature draws the funda-
mentals and banks observe the public and private signals; (ii) Banks
choose whether to invest in some risky project z € (0, 1] or in the safe
asset.

2.1. Equilibrium without interventions

We say that banks invest if they choose to fund a risky project, and
do not invest if they choose the safe asset. Proposition 1 shows that our
setting features an essentially unique equilibrium.’ Recall that, in the
absence of interventions, whenever banks invest in a risky project, they
choose 7 = 1.

Proposition 1. Let 0* be defined as:
S S
T1-bl-y) 2
In equilibrium, as o, — 0, banks play according to the cutoff 60*: they invest
if x; > 6* and do not invest if x; < 6*.

4

7 The technical difference would be that in Bebchuk and Goldstein (2011)
fundamentals affect the critical mass of capital needed for the project to
succeed (the parameter b in our model), while here they affect the project’s
return in case of success. See also Section 5.

8 It is not critical for our results that expected returns are increasing in z or
that the optimal choice of project (without interventions) is 7 = 1. In the more
general setting of Section 5, neither of those features are necessarily present,
and our main insights remain. Also, note that even project = = 1 is still risky
since, if the mass of banks investing is not large enough, success probability
falls to yz (see Eq. (2)).

9 We say the equilibrium is essentially unique since, as usual in global
games, strategies are not uniquely determined in a zero-measure set of states
(for 6 = 6* in Eq. (4) below).
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| |
Efficient : Inefficient : No credit
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Fig. 1. Credit freezes.
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[ I I 1
Nature draws 6, public Government Banks observe the policy Returns are realized

signal is observed by all announces guarantees &

and private signals and then and guarantees are

make investment decisions collected, if applicable

Fig. 2. Timeline.

Proof. The proof follows from Proposition 2.2 in Morris and Shin
(2003), which implies that the cutoff 6* can be computed by imposing
that when 0 = 6* agents must be indifferent between the (best) risky
project and the risk-free asset if they have a uniform belief over /.
Therefore, given that agents will choose z = 1, 6* must be such that

v, L _ w o, 1Y _
br(0"+3)+a-p(0+3)=1.
which implies the desired result. []

The result above implies that when 6, — 0, we have / = 1 > b if the
realization of ¢ is higher than 6*, and / = 0 < b if the realization of 0
is smaller than 6*. In other words, whenever 6 < 0*, there is a credit
freeze.

Note that the cutoff * is between the two dominance region bound-
aries, i.e., 0% € (1/2,1/y — 1/2). As illustrated in Fig. 1, we say that
if 6 is between 1/2 and 6*, there are coordination failures (or an
inefficient credit freeze), since everyone would be better off if the
risky project were undertaken. Agents are failing to coordinate, afraid
others might not invest. Therefore, there is room for interventions that
aim to mitigate coordination failures. The next section points out that
government guarantees can alleviate this problem, but there are some
trade-offs involved.

Throughout the remainder of the paper, we adopt the tie-breaking
convention that banks invest in a risky project when indifferent be-
tween investing and not investing (that is, they invest when observing
signals right at the equilibrium cutoff).

3. Government guarantees

We assume in this section that the government commits to pay
a part of the loss incurred by a bank in case its project fails. The
policy analyzed here is similar to real world bailout policies that aim
to rescue banks in case they suffer hard losses. We restrict attention to
policies that do not cover more than the capital invested in the project.
The policy is the following: after observing the public signal y, the
government commits to buy at a price § € [0,1) any risky asset after
the realization of its return. Banks observe the announced policy before
choosing how to invest. Note that no information about the banks’
assets or returns is needed for the regulator to implement this policy,
making it particularly attractive.'” We summarize the timeline of the
model with guarantees in Fig. 2.

Agents will never invest in a project if they believe that R(x,6) < 6,
since they could get 1 > § with certainty by investing in the risk-
free asset. Since banks are infinitely well informed about 6, it will
never happen that a bank whose project was successful sells its asset to

10 An alternative policy would be for the government to provide a subsidy to
banks funding risky projects, but that would require the assumption that the
government observes banks’ investment choices. We focus on another kind of
policy that does not require such detailed information and is widely used by
policy makers. See Section 4 for a more detailed discussion of other policies.

the government. Thus, in practice, the government will just pay those
guarantees in case some project fails. Gross expected returns become

E0]- % +x+(1- )5 if 1 >0,

E,;[R(%,0)] =

)

We first study the equilibrium when there is no possibility of moral
hazard. To do so, we assume that the only risky project available is the
one with 7 = 1. Then, we analyze the general case where banks can
risk shift.

3.1. Benchmark case: No moral hazard

Assume agents are restricted to invest either in the risk-free asset
or in projects with = = 1. Proposition 2 below is the analogous of
Proposition 1 under the government intervention.

Proposition 2. Assume that the government commits to a guarantee § €
[0, 1) and banks are not allowed to invest in projects with = # 1. Then, the
results in Proposition 1 apply, but the cutoff 6* is now given by

s _1-b0-y3 1
=Ty 7 ©

which is a strictly decreasing function of 6.

Proof. Note that banks only collect guarantees if they invest in the
risky project, / < b and the project happens to fail. The latter happens
with probability 1 — y conditional on / < b. Following the same
arguments in the proof of Proposition 1 and using (5), 6} must then
satisfy

b[y<0§+%>+(l—y)6]+(1—b)(9§+%):1,

which yields the desired result. []
3.2. General case

We now turn to the case where banks optimally choose in which
risky project to invest, given the government guarantee. If 5 > 0, a bank
investing in the risky asset will no longer choose the higher expected
return project, # = 1. Since the government is covering some losses,
banks have incentives to take excessive risk. The next lemma shows the
choice of project that maximizes a bank’s expected returns conditional
on it investing in a risky asset.

Lemma 1. Given an announced guarantee 6, whenever banks invest in a
risky project, their project choice is

zt=1-6. (@]

Proof. Suppose a bank chooses to invest in a risky project. Given
some belief about /, the bank’s expected return is given by (5), and
it is strictly concave on z. Taking the first order condition on expected
returns, conditional on both / > b and / < b, yield z* =1-46. [
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Lemma 1 shows that the more guarantees the government commits
to, the worse are the projects chosen by banks, who turn to projects
with lower expected value, but higher payoff in case of success.

Proposition 3 characterizes banks’ decisions between investing in
project #* or investing in the safe asset.

Proposition 3. Assume the government commits to guarantees 6 € [0, 1).

Then, the results in Proposition 1 apply, but the cutoff 6* is now given by
e_1=bl-ps 1 &

GT 1-bl-y) 2 2

which is a decreasing function of é.

(8)

Proof. Following the same arguments in the proof of Proposition 1 and
using (5), 6‘2 must satisfy

<2 2
b[y (9;—”7+n*>+(1—yn*)5] +(1-b) [0;—”7+;:*+(1—n*)5 =1,

with z* given by (7), which yields the desired result. []

Note that the cutoff in the model with moral hazard, ;. in (8),
is very similar to the one of the benchmark case, 9; in (6), except
for the term —%. When agents are allowed to risk-shift, the effect of
the intervention over 0* is larger. The direct effect of the intervention
is captured by the term % in both thresholds: with guarantees,
banks’ expected payoffs of investing are higher, since the government
is covering part of the losses in case a project fails; hence, banks are
willing to invest for lower fundamentals—the cutoff moves to the left
as & increases. The indirect effect, only present in the model with
moral hazard, is captured by the term —%: Banks now have an extra
benefit due to the chance to “gamble with government money”—if the
project succeeds, the payoff is higher for projects with lower =, and
the downside in case of failure is protected by guarantees. This also
increases the expected payoff of investing in risky projects, moving the
cutoff further to the left.

We summarize the result that moral hazard makes guarantees more
powerful in reducing the range of states for which a credit crunch
occurs in the following corollary.

Corollary 1. For any 6 € (0, 1), a marginal increase in § has a stronger
effect on the cutoff 07, than on the benchmark cutoff 03, that is,

Proof. See Appendix A.1. []
3.3. Optimal guarantees

A strategy for the government is a map from its signal y to a level
of guarantees 5§ € [0, 1). Here, for tractability, we also take the limit
as the noise in the public signal vanishes (¢, — 0), after taking the
limit of the private noise (6, — 0) as we have done so far. As usual
in global games, the order of that limit here possibly matters for some
realizations of the fundamental, since to ensure equilibrium uniqueness
one needs private information to be sufficiently more precise than
public information, as shown by Morris and Shin (2003).!! Appendix B
discusses the case where ¢, does not vanish, yielding similar insights.
Since the government observes an infinitely precise signal regarding 6,
it assigns probability one that y = 6 in the limit. Thus, to simplify the
exposition we sometimes replace the public signal y by the actual value
of 6 (one can think that the planner actually knows the fundamental).

11 For a given o, > 0 the equilibrium set of the coordination game may not
be unique as ¢, — 0, but for any ¢, > 0 the equilibrium is unique as ¢, — 0,
as shown in Proposition 2.2 in Morris and Shin (2003).
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In what follows, we characterize optimal guarantees in the bench-
mark without risk shifting and in the main model with moral hazard. In
both cases, the government objective is to maximize the expected total
wealth in the economy, that is, the sum of banks’ expected returns. We
often refer to the government objective as welfare. Also, to ease the
exposition, we adopt the tie-breaking convention than when indifferent
between 6 = 0 or some § > 0, the government chooses the former.

3.3.1. Optimal guarantees in the benchmark without moral hazard

Suppose it is possible to prohibit banks from investing in projects
with 7 # 1 (our benchmark case of Section 3.1). Given the assumption
that signals are infinitely precise, using (3), 7 = 1 and Proposition 2,
the government chooses 6 € [0, 1) to maximize

1 if y < 6%,
Wy = L . ©)
y+35 ify>0p,

where 3, is given by (6). Since ¢, — 0, we could replace y by the actual
value of 6 in the expression above. Note that for § < 1/2, the risk-free
asset yields (weakly) higher returns, so in that area it is optimal to set
& = 0. Similarly, if > 0* = 03, ‘a:o’ all banks invest and earn more than
the risk-free return even without guarantees, so § = 0 is also optimal.
The next proposition presents the solution to the government problem
in the coordination failure area.

Proposition 4. Suppose 0 € (1/2,6%). In the benchmark model with
& = 1, the optimal policy is to always offer enough guarantees to avoid
a coordination failure, and the lowest optimal guarantee is

[1-61-=pI 1
@) =1-———"""2(p_2).
80 b(1-y) ( 2 >

Proof. See Appendix A.2. [

If it were possible to enforce the project choice # = 1 whenever
banks invest, the government would always be willing to avoid a
coordination failure. Hence, whenever 0 € (1/2,6*), it is optimal to
offer the amount of guarantees needed to lower 6} until it reaches 0,
thus triggering investment in the risky project.'?

3.3.2. Optimal guarantees with moral hazard

Now, in the model with multiple projects with different levels of
risk, the government faces a trade-off: a higher 6§ induces more moral
hazard, in the sense that banks move towards riskier projects with
smaller expected return (lower quality projects). But also, a higher &
reduces the values of 6 for which coordination failures occur. Thus, in
principle, even if 6 is in the coordination failure interval, the govern-
ment might not want to give guarantees to avoid the credit crunch,
since banks could potentially gamble with taxpayer funds by choosing
projects with smaller expected return than the risk-free asset.

Using Lemma 1 and Proposition 3, the government chooses 6 € [0, 1)
to maximize the expected total wealth, which in this case can be written
as

1 if y < 6%,
w= (1-8) . ’ 10)
y-—=—+0-9 ifyx6p,

where 67, is given by (8). The second line is just the expected return of
projects when there is no coordination failure, already considering that
agents will choose z* = 1 — §. Again, since ¢, — 0, we can replace y
by 6 above. Proposition 5 pins down the government decision for every
realization of 6.

12 The government is indifferent between offering that minimum guarantee
or any higher guarantees that makes 6j < 6, since those also avoid the
coordination failure and yield the maximum possible level of welfare.
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Proposition 5. Offering positive guarantees improves welfare if, and only
if, 0 is in a non-empty interval (6°,0*), where 6° > 1/2. In that case, the
government commits to the smallest value of § that implements the threshold
0¢, = 0, which is given by

. 1 b(1-7)
5 9=‘/——29——. 11
© [1-b1-p) 1=b(1-7y) an

Proof. See Appendix A.3. []

The results of Proposition 5 are illustrated in Fig. 3. It shows that
the optimal policy never avoids a credit crunch in some neighborhood
of 1/2, in contrast to the case with no moral hazard. There is a range
of fundamentals, 6 € (1/2, 0"], for which the government deliberately
chooses not to intervene despite knowing that a credit crunch will
happen in the absence of intervention. Note that, by promising enough
guarantees, the government could avoid an inefficient credit freeze for
all 0 € (1/2,0%), since 67, converges to zero as é approaches one, but
for 6 < 0° it prefers not to do so. The intuition for the optimality of not
intervening when 6 € (1/2,6°| stems from the main trade-off facing the
authority. On one hand, guarantees increase the expected return of any
risky project for banks, which incentivizes them to fund those projects
and alleviates the coordination issue. On the other hand, guarantees
distort the choice of banks, who move towards riskier projects (but
with higher return in case of success) when their downside is protected
by government guarantees. In light of this trade-off, the government
optimally chooses the optimal guarantee.

Recall that to the left of & = 1/2, banks have a dominant strategy
to invest in the safe asset. For 6 € (1/2,06*), banks are better off if they
coordinate on investing in (sufficiently good) risky projects, but in the
absence of guarantees, they fail to do so. If fundamentals are relatively
low, 8 € (1/2,6°), large guarantees would be needed to overcome
the coordination problem and induce investment in risky projects. But
that level of guarantees required to solve the coordination problem
generates too much moral hazard: Banks would distort their project
choice too much, reducing aggregate welfare below its no-intervention
level. The authority then gives up avoiding the coordination failure for
0 € (1/2,6°), since the welfare gains of preventing the credit crunch
would not compensate the welfare loss induced by the risk-shifting
behavior of banks.

For higher fundamentals, § € (6°, 0*), the level of guarantees needed
to avoid the coordination failure is not so large, and consequently
the moral hazard distortion is not so severe. Although banks move
towards riskier projects in equilibrium, the welfare gains of avoiding
the credit crunch still compensate. The optimal policy in that range im-
plements the minimum amount of guarantees that ensures coordination
in funding risky projects, given by (11).

The next corollary compares the guarantees needed to avoid a
coordination failure with and without moral hazard, in the range where
positive guarantees are optimal in both settings.

Corollary 2. Consider 6 € (6°,0*). The level of guarantees needed to
avoid a coordination failure are lower in the presence of moral hazard,
ie., 5% (0) < 5(6).

Proof. See Appendix A.4. [

Fig. 3 also illustrates that result, showing the minimal level of
guarantees § () to which the government commits in the benchmark
case without moral hazard together with the optimal guarantee with
moral hazard, 6*(9). Without moral hazard, higher guarantees are
needed to prevent a credit crunch, since there is only the direct effect of
guarantees discussed in Section 3.2. The possibility of “betting for res-
urrection” is an additional incentive for banks to finance risky projects,
so it is possible to induce coordination and avoid a credit crunch with
a lower level of guarantees in that case. Thus, an additional insight of
our results is that, if the government is in financial distress and cannot

Journal of Banking and Finance 184 (2026) 107615

Optimal
guarantees

Benchmark case (7 = 1)

- - - - General case (7 =1-68)

I
1/2 6° 6

Coordination failures region

Fig. 3. Optimal level of guarantees.

credibly commit to a high level of guarantees, it might actually benefit
from the risk-shifting behavior of financial institutions.'

Naturally, when the government has enough funds, moral hazard
is detrimental to welfare for 6 € (9°,0*), as total expected wealth
is lower with risk-shifting under the optimal policy—subtracting (9)
and (10), the welfare loss due to risk-shifting is §* (9)? /2. However,
an implication of Corollary 2 is that, if the government is unable to
commit to guarantees as high as § (), but is able to offer 6* (9), inducing
coordination is only possible in a world with risk shifting, and hence,
in such circumstance, moral hazard improves welfare.

4. Alternative policies

We now analyze some additional policies with the potential to
overcome the moral hazard problem implied by guarantees, discussing
their benefits and limitations.

4.1. Interest rate cuts

Suppose that banks’ outside option is a (safe) government bond that
pays 1 +r, rather than 1 as previously assumed. Our framework allows
us to compare guarantees with a policy that lowers the interest rate on
government bonds. Note that changing r does not affect banks’ choice of
risky project: the expected return of risky projects in (3) is independent
of r, and is strictly increasing in z for any /. Hence, regardless of r, and
in the absence of other interventions, if a bank invests in a risky project,
it chooses # = 1. Following the same procedure as in the proof of
Proposition 1, the cutoff played by banks must satisfy the indifference
condition:

by(0f+%)+(l—b)(€f+%):l+r, (12)

and is thus given by

1+r 1

0= —1r
" 1-bl-y) 2

This cutoff is increasing in r, implying that interest rate cuts shift the

cutoff to the left, reducing the range of fundamentals for which a credit

crunch occurs. As in Bebchuk and Goldstein (2011), lower rates reduce

the probability of a credit crunch, but if there is a lower bound on

13 Fiscal issues were very relevant to some countries in the Eurozone during
the 2008 financial crisis. See Allen et al. (2015).
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interest rates (r = 0), interest rate cuts alone cannot eliminate credit
crunches, leaving room for other policy tools. Beyond this parallel, our
setting brings up a new insight: when feasible, interest rate reductions
have an advantage over guarantees, as they avoid the side effect of
distorting banks’ risk-taking incentives.

4.2. Capital injections

Capital injections are another common policy response to crises
that lead to capital losses in the banking sector. Following Bebchuk
and Goldstein (2011), we can incorporate capital losses and capital
injections in our model as follows: Suppose banks suffer a capital loss
L € (0,1). Such losses could arise, for instance, if banks themselves
suffer a run from depositors. If the government covers a fraction a €
[0, 1] of those losses by injecting new capital into all banks, each bank
will have 1 — (1 — a) L to invest, instead of the original endowment of
1. To preserve the interpretation of b as the mass of funds that must be
allocated to risky projects to ensure a higher success rate, we replace
the probability of success in (2) and expected returns in (3) by

T
p(r, 1) = {
Yz

and

ifI[l-(1-a)L]l>b,
ifI[l-(1-a)L]<b,

E[9]—§+n ifI[1-1=-a)L]>b,

E/[R(z,0)] =
J LR(x, 0)] }/(E[g]_§+7[) ifI[l—(l—a)L]<b,

13

respectively. Here, although « enters the expression for expected re-
turns, it does not alter banks’ project choice: again, expected returns are
increasing in 7—regardless of «, L and /—so banks optimally choose
= = 1. Hence, capital injections do not induce moral hazard. The next
proposition presents the equilibrium for a given loss L and capital
injection a.

Proposition 6. When banks suffer a capital loss L € (0,1) and the
government covers a fraction a € [0,1] of those losses, the results in
Proposition 1 apply, but with the equilibrium cutoff given by

ifl—(1—a)L <b,
ifl—(1—a)L > b.

1_1

y 2

Op=9_ 1 _ _1

1— 0= 2
I-(1-a)L

14

Proof. See Appendix A.5. [

Larger capital injections « either have no effect—if capital losses are
too large or capital injections are insufficient, 1 — (1 —a) L < b—or they
reduce the range of fundamentals where a credit crunch occurs (— <0
for 1 —(1—a)L > b).

The insights from this analysis are similar to the case of interest
rate cuts. Large enough capital injections always reduce the range of
fundamentals for which a credlt crunch occurs (as a approaches 1,
I1-(1-a)L > b and thus %= < 0). Such policy may also be limited:
if capital injections exceeding the capital losses of banks are fiscally or
politically infeasible (so « < 1), coordination failures cannot be fully
eliminated—note that for « = 1, we are back to our original setting,
which features coordination failures. Still, to the extent that capital
injections are enough to avoid a credit crunch, they have an advantage
over guarantees as they do not distort banks’ risk-taking decisions.

An additional point, not related to the capital injection itself, is that
capital losses by banks—for instance, due to a depositor run, which we
can interpret in reduced form as an increase in L—have the potential
to generate a credit crunch, as the cutoff 67 is strictly decreasing in L
if1—(1—a)L > b.
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4.3. Direct subsidies to investment

Suppose the government pays a subsidy s to a bank that funds any
risky project instead of purchasing the safe asset. Mathematically, this
policy adds a constant s to each line of the expression for expected
returns in (3), with no implication for banks’ project choice, and hence
whenever a bank invests, it chooses = = 1. The indifference condition
pinning down the equilibrium threshold becomes

o co1y,
by(&S+§)+(l—b)(6's+2)+s—l, (15)
which yields

.gf:L_l.

sT1-b(-p 2

Comparing Eq. (15) with (12), one can see that offering a positive s
has the same effect on the threshold as imposing a negative interest
rate r. In fact, large enough subsidies to investment could eliminate
coordination failures altogether—which occurs when 67 reaches the
lower dominance region boundary, 1/2.

There are, however, a few caveats with such a policy. First, it
requires the government to be able to observe banks’ investment de-
cisions. Otherwise, banks would claim the subsidies and continue to
invest in the risky project only when to the right of the original
threshold of Proposition 1, leaving the probability of a credit freeze
unchanged.!” Hence, when compared to guarantees, direct subsidies
might be more difficult to implement. Guarantees can operate like an
asset purchase program, and banks have a natural incentive to turn to
the government to offload failed projects, so its implementation does
not rely on the government having knowledge about banks’ investments
and returns, as discussed in Section 3.

Second, direct subsidies involve transfers in every state of the world
where investment takes place, regardless of project success or failure,
which could pose an extra fiscal burden for the government.

Third, and relatedly, if the government has a tight budget, it may
not be able to avoid a coordination failure using subsidies, but precisely
due to the extra incentive that the possibility of risk-shifting creates for
investment (see Corollaries 1 and 2), it may still be able to avoid the
credit crunch with guarantees.

To illustrate this last point, Fig. 4 shows the fiscal cost of the (min-
imum) subsidy policy and guarantee policy that avoid a coordination
failure in a numerical example. Recall that under the optimal guarantee
5*(9), for 8 € (0°,60%), there is no credit crunch, and banks invest
in project #* = 1 — §* (0). If projects are independent, the fraction
of projects that fail in equilibrium when the realized fundamental is
0 € (0°,0%) is 1 — z* = §*(0), and hence the fiscal cost of the policy is
[6* (0)1%. For subsidies, the minimum spending necessary to avoid the
credit crunch is the value of s satisfying 6 = 6%, and a credit crunch
may be avoided in the whole range (1/2,6*) if budget allows.

In the numerical example of Fig. 4, the budget available for policy is
0.1 (10% of banks’ capital). Note that, if fundamentals are sufficiently
high (above B in the figure), the government can afford either policy,
and abstracting from the observability issues mentioned, the best al-
ternative for the government is to give subsidies to avoid the credit
crunch, since it does not distort project choice. If, instead, fundamentals
are in an intermediate range (between A and B in the figure), the
government budget is insufficient to cover the subsidies needed to
avoid the coordination failure. In that case, the best feasible policy is to
give out guarantees: precisely because of the moral hazard distortion,
that instrument is more powerful in incentivizing investment (Corollary
1), and it is cheaper to avoid the credit crunch through guarantees.

14 If investment is unverifiable, banks have incentives to claim the subsidies
regardless of whether they invest or not, so the indifference condition in (15)
would have 1+ s on the right-hand side as well, and the cutoff would be given
by the original 6* in (4).
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Fig. 4. Fiscal cost of subsidies and guarantees.
Notes. Parameters are b = 0.7 and y = 0.3, which implies that 6* = 1.461 and
0° = 0.687.

Although banks risk shift, avoiding the coordination failure through
guarantees still pays off since § € (8°,6*). For lower fundamentals
(below A), with a tight budget, neither alternative is feasible, and a
coordination failure occurs.

5. Extension: A more general setting

In this section, we extend the analysis of Sections 2 and 3, allowing
for a more general functional form for returns. The only difference
between the model presented here and the model of Sections 2 and 3
are the assumptions about the functions that determine returns and the
probability of success of a project (R () and p(-)). All other assumptions
and notation remain the same.

We now assume that in case of success, each project = € [0,1]
delivers a gross return R (z) > 1. The function R : [0, 1] - R is assumed
to be continuously differentiable and to have a bounded derivative in its
domain. In case of failure, projects still yield a gross return of zero. The
probability of success p(-) now depends on r, / and on the fundamental
0:

x ifl>b(0),
p(m,1,0)= .
0 ifl<b(),

where b(0) is a strictly decreasing and differentiable function. Note
that in the previous model b(0) was constant, and the fundamental
0 appeared directly in the final return of the firm (conditional on
success). Here, it is more tractable to assume the fundamental affects
the critical mass needed to avoid a coordination failure b, as in Bebchuk
and Goldstein (2011), which is a common assumption in global games
(see Morris and Shin, 2004 and Sékovics and Steiner, 2012, for other
examples). Also, we assume here that the project fails with certainty in
case of a coordination failure (! < b(0)), which is useful for technical
reasons, as it helps ensure the existence of a lower dominance region
for any level of guarantees § € (0, 1).

Let R(x) = nR(x) represent the expected (gross) return of the
project without guarantees and assuming no credit freeze occurs (I >
b(6)). We assume that R(r) is strictly concave and that there exists
7 € (0,1] such that % = 0. These assumptions ensure the optimal
choice of project is always characterized by a first-order condition,
without guarantees. Note that the project z represents the most effi-
cient project, as it has a higher expected return than any other project
conditional on / > b(9) (for I < b(0), all projects pay zero).

To ensure the existence of dominance regions, which are needed
to use global games techniques, we impose lim,__,, b(#) > 1 and
limy_,,, b(#) < 0. For future reference, we define @ as the solution to
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b(8) = 1 and 6 as the solution to b (5) = 0. Note that those bounds
determine the dominance regions without guarantees: If banks know
6 > 9, then it is optimal to invest in some risky project under any belief
about the actions of others. Conversely, if banks know that 6 < ¢, then
it is always optimal not to invest in risky projects.

Proposition 7 below generalizes the results in Propositions 1-3,
Lemma 1 and Corollary 1.

Proposition 7. As o, — 0:

1. Without guarantees, banks play according to a cutoff given by 6%,
where 6* is the unique solution to

b(0*)=l—m.

2. If the government commits to guarantees 6 € [0, 1) and banks are not
allowed to choose projects with z # r, then the equilibrium cutoff
is given by the unique 6}, that solves

1-6

b(6)=1- ——m—. (16)
= R () -0
Moreover, dj;‘ <0.

3. Given an announced guarantee 5 € [0, 1), whenever banks invest in
a risky project, their project choice is given by the unique z* that
solves

dR(z*) -
2 L L R(x*) =6. 17
4 an + (zr ) aa7)

Moreover, ddiﬁ <0.

4. When the government commits to guarantees & € [0, 1), the equilib-
rium cutoff is given by the unique 67, that solves
b(0g)=1- ——=—2—. as)
7 (R(z*) - 5)

*

do
where z* is such that (17) holds. Moreover, d;; <0.
5. For any 5 € (0. 1), 6%, < 0%,

Proof. See Appendix A.6. []

The proposition above shows that the predictions of the main model
regarding the equilibrium for a given level of guarantees extend to
the model of this section. In particular, it implies: (i) Banks choose
inefficient projects with higher risk when guarantees are introduced,
that is, z* < zg for § > 0; (ii) The more guarantees the government
provides, the larger the range of states for which banks invest in risky
projects, since 03 decreases with §; (iii) Guarantees are more effective
in avoiding credit crunches when banks can risk-shift, since 07, < 0}
for any 6 € (0, 1).

Note that, without guarantees, inefficient credit freezes then happen
when 0 € (Q, 9*), as in this region all banks would be better off if they
could all agree to invest in any risky project with gross expected return
zR(m) > 1.

We now characterize the optimal guarantees, which will necessar-
ily have to balance the trade-off between inducing coordination and
limiting moral hazard.

5.1. Optimal guarantees

The problem of the government is the same as before: After observ-
ing its (infinitely precise) public signal, the government chooses the
level of guarantees that maximizes the expected gross returns of banks,
that is, the total wealth generated in the economy, taking as given that,
for any level of guarantees announced, banks will play according to
the cutoff (18), choosing among risky projects according to (17). Since
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returns have changed, the government objective function now needs to
be written in its general form:

1 if y < 0%,
*R(x*) ify> ;.
where 7* and HZ. are given by (17) and (18). Hence, the government
chooses § € [0, 1) to maximize W subject to (17) and (18).
The next proposition characterizes the optimal guarantee policy. As
before, we assume that if the government is indifferent between § = 0
or some § > 0, it chooses the former. Also, it is useful to define the

following property on R (x)—which may or may not hold—for future
reference:

aR(r)=1 = =z +R(n) < 1. (P1)

dR(7)
dr
In (P1), the left-hand side of the inequality is the derivative of expected
gross returns in the absence of coordination failures (zR(x)) with
respect to 7. Hence, in words, (P1) holds when z R (z) does not increase
much in z for the project that has the same return as the risk-free asset.

Proposition 8. Suppose property (P1) holds. Then, there exists 6° €
(6,6%) such that the government pays positive guarantees if, and only,
0 € (6°,0%). If (P1) does not hold, then the government pays positive
guarantees if, and only if, 6 € (6,0*). In both cases, in the range of states
where guarantees are paid, guarantees are a strictly decreasing function of
0.

Proof. See Appendix A.7. []

Therefore, if (P1) holds, in some cases, the government allows
inefficient credit freezes to happen, even though it has available a
policy instrument that could induce investment in risky projects. The
intuition is similar to before: Avoiding those credit freezes would imply
too much risk shifting, pushing banks to project with expected return
7R (x) lower than the return of the risk-free asset.

However, if (P1) does not hold, then whenever there is an inefficient
credit freeze, the government intervenes, even if that implies some risk
shifting on banks’ choices of projects. The reason is that, in that case,
risk-shifting is never strong enough to push banks into projects with
expected return 7R (x) below one.

Property (P1) is a bit intricate and technical, so it is useful to
consider the following examples to fix ideas: (i) R (x) = 2.688 — 1.68x
and (ii) R(x) = 3.52 — 2.27. Both functions satisfy all the assumptions
we have made, but in case (i) property (P1) holds and in case (ii) it
does not. Fig. 5 shows the expected (gross) returns z R (x) under both
assumptions.

Note that in both cases, the project that maximizes the expected
returns are the same, 7 = 0.8. However, returns are higher for any
x> 0 in the second example. Hence, in the first example, there is much
less margin to induce risk-shifting with guarantees without turning
the project socially undesirable, as a relatively small fall in returns
can make risky projects pay less than the outside option (which pays
one). This fact would not prevent the government from always avoiding
an inefficient credit freeze if in the setting of example (i), the choice
of project was not much sensitive to guarantees—perhaps then even
almost full guarantees (6 ~ 1) would not be enough to make banks
risk-shift to projects dominated by the outside option. However, since
example (i) satisfies (P1), for large enough guarantees we will reach
the point where 7R (x) crosses one, since the optimality condition in
the choice of projects for banks is ﬂ:”) = n&:’) +R(x)=6.

To see this more clearly, the figure shows the point where the slope
of each curve is 0.99. That point corresponds to the banks’ choice of
project when guarantees are set to 6 = 0.99. As one can see, in the
first example, that guarantee yields expected gross returns below one,
and hence the government would not be willing to offer such a high
guarantee to avoid a credit freeze. In the second example, even with
almost full guarantees, banks do not risk-shift enough for zR (z) to go
below one, and the government is always willing to give any guarantee
needed to avoid an inefficient credit freeze.
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Fig. 5. Expected returns under different assumptions about R (x).

Notes. Example (i) refers to R(x) = 2.688 — 1.687 and Example (ii) refers to
R () = 3.52—2.2%. The points on the depicted tangent lines refer to the point
where the derivative of each curve equals 0.99, which denote the projects
chosen by banks when guarantees are equal to § = 0.99.

6. Final remarks

This paper studies the problem of a regulator that would like to
avoid a credit crunch, but is concerned with the effects of the oppor-
tunistic behavior that its policies may induce. Banks face a coordination
problem in their investment decisions and may not fund profitable
projects if they are not confident other financial intermediaries in
the economy will do the same. Government guarantees that protect
banks from bad outcomes may enhance banks’ ability to coordinate
investment decisions, but at the same time, they worsen the quality
of projects that get funded by inducing excessive risk taking. In in-
termediate states, guarantees are still desirable, despite their moral
hazard costs. In low states, the regulator prefers not to intervene since
the moral hazard distortions would be too large, and a credit freeze
happens. Whenever guarantees are implemented, the amount needed
to avoid a credit freeze is smaller in the presence of moral hazard.

We conclude with some conjectures about how our mechanism
would withstand in a model where banks are subject to runs on the
liability side. As shown in the seminal contribution of Calomiris and
Kahn (1991), demandable debt can act as a disciplining device for
banks, and hence one could wonder whether depositor runs could
help to mitigate the risk-shifting problem in our setting. We conjecture
depositor runs would not change our main results for the following
reason. In our model, banks risk-shift after guarantees are promised
not because bank managers are reaping some private benefit that does
not accrue to the returns of the bank’s assets. They are doing so
precisely because that is the way to maximize bank returns, including
the guarantees possibly paid by the government. Therefore, creditors
of a bank, whose payoff weakly increases in the bank’s final cash flow,
would not be more likely to run on banks that risk-shift because of
guarantees, hence not disciplining banks’ asset choices.
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Appendix A. Proofs
A.1. Proof of Corollary 1

Using (6) and (8), for § € (0, 1), we have that

dog b(1-7) doy b(1-7)

—_—=——_— - =—-——"7——<0.
dé 1-5b(1-7) dé 1-b(1-y)

O

A.2. Proof of Proposition 4

Fix 6 € (1/2,6). Recall from (6) that 0} is strictly decreasing in &
and that 0* = 6*. From (9), expected welfare for 6% < 0 is larger
than one ang the expected welfare for 3, > 6 equals one. Hence, it
is optimal to set § such that 0 < 6%, and the minimum optimal level
of guarantees is the one that satisfies § = 0;. Using (6) and solving
6 = 07, for 6 yields the desired expression for §(6). Finally, note that
8(0) € (0,1), since 63 ‘ = 0%, 03 ol = 1/2 and 63 is strictly
decreasing in 5. [

A.3. Proof of Proposition 5

With some abuse of notation, in this proof we write 67, as a function
of 6 when convenient. First note that if ¢ (1/2,0*) it is optimal to give
no guarantees: if 6 > 6* the government knows that agents will invest
with probability one, and thus there is no reason to give guarantees
and make them choose worse projects. If § < 1/2 the government
knows that the return of any risky project is weakly smaller than one,
so inducing investment through guarantees cannot increase welfare.
Also, for any given 0, we can show that the government will never
give a guarantee level greater than §,,,, (6) = /26 — 1. Otherwise, banks
would invest in projects with expected return smaller than 1. Therefore,
for a given 0 € (1/2,0*), the government problem is to verify whether
it can achieve an equilibrium cutoff equal to 6 by giving guarantees
smaller than 6,,,, (9). Whenever 6 € (1/2,0*), the government is willing
to intervene and eliminate coordination failures if there is a 6 < 8,,,, (0)
such that 07, (8) < 6. Since 07 (5) is a decreasing function of 4§, if
07, (8) < 0 for some & € [0,8,,,, (9)], then 6% (6, (0)) < 0. Thus, given
0 € (1/2,6%), the government gives guarantees if, and only if,

0 (5 (9))_1—b(1—7)\/20—1_l_29—1<9
G \"max - 1—b(1-7y) 2 2 ’

which can be expressed as

1-b1-pV26-1 19)
1=b(1-7)

When 6 = 1/2, the inequality above is violated, since #1)

By continuity, we know that there is a non-empty interval (1/2, 9°)
in which condition (19) does not hold. The left-hand side is a strictly
decreasing function of § and the right-hand side is strictly increasing
in 6. We need to show that the left- and the right-hand side are equal
at some point 6° < 0*. To see if this is true, it suffices to check if (19)

holds when 6 = 6*, that is, we want to verify whether

1-b(1—-y)V20* -1 < 20"

1=b(1-7)
Substituting the expression for 6*(with no guarantees) in the right-hand
side, we get

-V20*-1<1,

which is satisfied since 6* > 1/2. That is, if 6 = 6*, condition (19)
holds, meaning that there is always an interval (6°,60*) in which the
government is willing to intervene. 6° is the value that equates the left-
and right-hand side of (19). Finally, the optimal value of guarantees,
6*(0) in Eq. (11), is obtained by simply imposing 67 = 0 in the
threshold equation given by (8) and solving for 6 (ignoring the negative
root). [
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A.4. Proof of Corollary 2

Fix 0 € (6°,0%). Recall that §(9) and 6* (9) are the values of 6 that
solve 03 = 6 and 0, = 0, respectively, where those thresholds are given
by (6) and (8) (see Propositions 4 and 5). For this proof, with some
abuse of notation, it is useful to write 6} and ¢, as functions of 4.
Note that 67 (0) = 6, (0) = 6*. We then have that, by the fundamental
theorem of calculus,

30 do?,
/ Bds=0%(50)—050)=0-6"
o dé
and
z)”(H) de* * *
—Zd5 =6}, (6* (9)) - 65, (0) = 6 — 6,
/0 = (6" (9)) — 67 (0)

which we can rewrite as

5 doy,
0" —0=— / —SG45 =
o ds

Since, by Corollary 1
5" (0)<6(6). O

30) doy,
/ —B4s.
o dé

s d& < —£ < 0 for all 6 € (0,1), it must be that

A.5. Proof of Proposition 6

Note that changes in « are isomorphic to changes in parameter b in
the model of Section 2: payoffs in the model with capital losses are the
same as in the original model if we replace b by b= b[1 - (1 —a) L]},
i.e., the fraction of banks that must invest to ensure a higher probability
of project success is now b. If | — (1 —a)L < b, b > 1, and then / < b
for all / € [0, 1], so E, [R(x,0)] is given by the second line in (13) with
probability one. Hence, for 5 > 1, using (13) and z = 1, banks invest if,
and only if, y (0 + 1/2) > 1, that is, they invest only when fundamentals
lie in the upper dominance region, 6 > 1/y — 1/2.

Consider now b < 1. In this case, the model with b replaced by b
satisfies all the assumptions of the main model, and the equilibrium is
then identical to that of Proposition 1, but with b replaced by b, which
implies the desired expression for the second line of 87 in (14). [

A.6. Proof of Proposition 7

Before proving each statement separately, it is useful to establish
that for any level of guarantees § € [0, 1) there are dominance regions.
First, note that even if a bank believes no other bank will invest (/ = 0),
for sufficiently high fundamentals 6, projects succeed with probability
7, since lim,_,, b(0) < 0. Hence, that bank has risky projects available
that dominate the risk-free asset, since R (x) > 1 for all = € [0, 1] ensures
that zR (z) > 1 in a neighborhood of = = 1. This proves the existence
of the upper dominance region. Now, suppose a bank believes | =
with certainty. Even then, for sufficiently low fundamentals, the success
probability of the risky project is zero since lim,_,_,, (6) > 1. In that
case, if it invests in the risky project it gets 6 < 1, which is dominated
by the outside option that pays one, and hence there exists a lower
dominance region. Having established those regions, our model satisfies
all the assumptions in Proposition 2.2 in Morris and Shin (2003).

First statement. Note that without guarantees, conditional on investing
in a risky project, it is optimal for banks to invest in project 7 as
it maximizes both the return in case of a credit freeze (I < b(9))
and in the complementary case. Following Proposition 2.2 in Morris
and Shin (2003), the equilibrium cutoff Y computed by finding
the indifference condition of an agent that believes 6 = ¢} and that
I ~ U [0, 1]. This implies the following condition:

(1-5(0"))zgR(ng) =1,

which after solving for b(6*) yields the desired result.
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Second statement. Following the same argument as in the first state-
ment, the equilibrium condition is now given by

o)) [7eR (zp) + (1 - 75) 8] = 1,

which after solving for b (9;) yields the desired expression. Differenti-
ating with respect to § we have:

b(03)6+(1-b(0

db (03)
ds

R(zg) -1
wg (R (ng) =5)°

- de’,
which is strictly positive since R (zz) > 1, implying that d—:
b(0) is strictly decreasing.

< 0 as

Third statement. Suppose a bank decides to invest in a risky project
and let g denote the probability it assigns to / > b(6). Note that if the
bank decides to invest in a risky project, we must have ¢ > 0, otherwise
the bank would choose the safe asset, since it would pay more than any
guarantee § € [0, 1). Then, the bank chooses = to maximize its expected
return given by

q[zR@+ 1 -7)8] + (1 —g)6. (20)

Note that the expression above is strictly concave in z given that R (r) =
7R () is strictly concave in z. Taking derivatives of the expression
above with respect to = and equating it to zero, we can write the
first-order condition as

dR(zr) _
ar +R(n) =

——
dR(x)
dr

2D

This condition is sufficient for a strict optimal by strict concavity of
R(x). Strict concavity of R(r) also implies that the left-hand side
above is strictly decreasing in #. It is also continuous, since R(n) is
continuously differentiable. Also, note that de[O) R(0) > 1, where
the equality follows from the fact that R (r) has bounded derivative.

dR(0)

Therefore, > 1 together with —) = 0 imply that there exists

z* e”(O 7| that satisfies (21) for any 6 € [0,1). The fact
dR(;r)

ar =
that dd 5 <0 follows immediately from the fact that
decreasing in z.

is strictly

Fourth statement. The proof to find the expression for the equilibrium
cutoff 07, is identical to that of the second statement, replacing B by
the optimal z* that satisfies (17).

Taking derivatives of b (6};) with respect to § we get

(4R)

db(a;‘;)_(l—&)"d—’f[ +R(ﬂ'*)—5]+7r [R(z*)-1]
s [z (R(z*) - 6)]? '

which, using (17), simplifies to

db(05)  R@H-1
dé * (R(n'*)—&)2
This is strictly larger than zero, since R(z*) > 1 and since % > 1
dex,
ensures z* > 0. Since b (0) is strictly decreasing, d;’ <0.

Fifth statement. Since b (-) is strictly increasing, we need to show that
b (0%) > b (63), for a given 5 (0, 1). Using (16) and (18) and simplifying,
b(07) > b(03) boils down to

7" (R (x*) = 8) > mg (R (ng)

Using (20), note that z* is the unique value of r that maximizes
7 (R(x) — §) (as all the other terms in (20) are independent of z). Since
g # #* for any 6 € (0, 1), the inequality above then holds. [

~45).
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A.7. Proof of Proposition 8

First, note that if 6 < 0, risky projects fail with certainty, regardless
of banks’ decisions, in which case they yield zero gross return. Hence,
in that case, the government prefers not to give guarantees (6 = 0), and
since 0* > 9,1 =0.If @ > 0*, then even if 6 = 0,/ = 1. With 6 = 0,
n* = mp, which is the only value of = that maximizes 7R (x), since
7R () is strictly concave. Moreover, the project # = z has expected
gross returns above one (otherwise, it would yield returns lower than
the project = = 1, which yields an expected gross return above one,
contradicting that # = z* maximizes =R (x)). Hence, for 6 > 6*, the
government also chooses § = 0, as it leads to the best possible outcome.
It remains to be determined the optimal § in the range 6 € (Q 9*), and
therefore we assume 6 € (9,6*) in the remaining of this proof.

Note that as § — 1, 0;, — 0, and o;, =07 when § = 0. Hence, when
6 € (9,0%), the government has the option to avoid a credit freeze by
giving enough guarantees, but we need to determine when it is optimal
to do so. Denote by & (9), for § € (0,0%), the guarantee required to
make 0% = 60, which is continuous and strictly decreasing in 6 given

G
that % < 0. Note that limy_y 67 (8) = 1, since lims_, 67, = 9, and
51 (0*) = 0, since %, and 6* are equal without guarantees.

We now argue that it is never optimal to set a guarantee above
87 (). To see that, first note that z R () is strictly increasing for = < 7.
This comes from strict concavity of zR (z) and the fact that 7 = 7
is a critical point of zR (). Since LA 0, conditional on avoiding a
credit freeze, the government then always strictly prefers the lowest
level of guarantees that achieves that goal, which is 6" (9). Therefore,
the government problem boils down to choosing & = 67 (§) or 6 = 0.

Let z € (0, 1) be the lowest solution to zR (z) = 1. Such value exists,
since 7R (r)|,_, =0, as R(0) is a real number, and since 7R (7)|,_, =
R(1) > 1. Also note that = < 7. This is so because 7 R (7)) > R(1) > 1
and because 7R () increases continuously from z = 0 to = = zj. Let

Sax De defined as

dR (z)
max = E dﬂ' + R (E) :
That is, if 6 were set to §,,,, banks would choose 7 = 7 (see Eq (17)),
for any & > §,,,,, banks choose projects with zR (z) < 1 (since 4= < 0),

W
and the opposite is true for § < §,,,.. Therefore, if 67 () < 8,4y

the government chooses 6 = 67 (6). If 67 (9) > 6,,,,, the government
chooses § = 0 (here we are using the tie-breaking convention that the
government chooses 6 = 0 when indifferent).

Suppose first (P1) does not hold. Then 6,,, > 1, and hence § (9) <
Smax for all 0 € (8,6%). Therefore, in that case, the government chooses
5 =5%(0).

Suppose now (P1) holds. Then, §,,,, € (0, 1). Hence, lim,_, 57 (§) =
1 > 8, and 87 (6*) = 0 < §,,,. By continuity and monotonicity,
there is a unique 6° € (0,0") such that 6 (0°) = §,,,. Hence, the
government offers guarantees equal to 6 () if & > ° and does not
offer any guarantees if 0 < 6°. []

Appendix B. Optimal guarantees with a finite precision of the
public signal

Suppose that, before announcing a guarantee policy, the govern-
ment observes a public signal y = 6 + 5, with n ~ N (0, 6)2, , for
some finite ,. We continue to assume that banks observe an infinitely
precise private signal before deciding on investment, and this ensures
uniqueness of equilibrium. Let @ (-) and ¢ (-) denote the standard nor-
mal distribution and density functions, respectively. In this setting, the
best guarantee policy for the government is the value of § € [0, 1) that
maximizes the expected total wealth

+n*(5)] i¢<0_y> do,
Oy Oy

[ © % o\2
[ te(ene [ f2e2
— Oy oy o 2
(22)
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Fig. 6. Fiscal cost of subsidies and guarantees.

Notes. Parameters are b = 0.5 and y = 0.7, which implies that 6* = 0.676 and
0° = 0.558.

subject to z*(§) = 1 — 6 and 0, given by (8). The objective in (22)

simplifies to
®<92‘;—y>+[1 —<D<—0‘*;_y>] [1 —-6— —(1_5)2 +y]+0' ¢<02‘;—y>.
o, o, 2 4 o,
Given that the problem becomes a lot less tractable, we illustrate how
our results change when we move away from the limiting case of 6, — 0
with a numerical example, which is depicted in Fig. 6.

For very high signals y, the optimal guarantee is zero. Intuitively,
after observing a very high y, the government is sufficiently confident
that fundamentals are in fact good and that coordination is likely.
Hence, offering a positive é and distorting banks’ risk taking to avoid
the low-probability event of a credit crunch is not worth it. As signal
y lowers, the probability assigned to the actual fundamental falling in
the coordination failure area increases, and the government optimally
gives positive guarantees for signals in an intermediate range.

Given the higher uncertainty, positive guarantees are offered in a
broader range of states than in the case with infinitely precise signals,
o, — 0, as can be seen by comparing the two curves in Fig. 6. Even
if the public signal is slightly outside the coordination failure region
(1/2,6%), with positive ¢, the government still assigns some significant
probability of the fundamental falling in that region, and it is optimal to
promise some guarantees. Importantly, the main message that for low
(expected) fundamentals the government gives up offering guarantees
to reduce the occurrence of credit crunches remains.

For intuition, consider a very low y. From the government’s perspec-
tive, there is a high probability that the true fundamental is so low that
no level of guarantees can induce investment. In the low-probability
event that fundamentals are not so low and instead fall within the
coordination failure area, 8 € (0.5,6*), lower fundamentals are still
more likely within that range, so for guarantees to work they must
be relatively high, inducing too much risk-shifting—if fundamentals
fall in the range (0.5,6°), no guarantees is better than the guarantee
that avoids the credit crunch. If fundamentals happen to fall in the
range (0°, 6*), we know that there are positive guarantees that dominate
zero guarantees (Proposition 5). However, in the setting with ¢, > 0,
committing to a positive § also distorts project choice for all realizations
of 6 > 0*, with a negative impact on welfare. Numerically, this negative
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effect dominates, and as y decreases, eventually the optimal guarantee
falls back to zero.

Data availability

No data was used for the research described in the article.
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