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Abstract

Banks attitude towards speculative lending is typically regarded as
the result of trading-off the short-term gains from risk-taking against
the risk of loss of charter value. We study the trade-off between sta-
bility and competition in a dynamic setting where charter value de-
pends on future market competition. Promoting the takeover of failed
banks by solvent institutions results in greater market concentration
and larger rents for the surviving incumbents. This converts banks’
speculative lending decisions into strategic substitutes, granting an ad-
ditional incentive to remain solvent. Entry policy may subsequently
serve to fine-tune the trade-off between competition and stability.
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1 Introduction

FEconomists appreciate competition as a powerful source of efficiency, a prin-
ciple which applies to the banking sector as well as any other industry. In-
creasing competition has historically played a large role in reducing the costs
of financial intermediation. Global financial integration has led to the entry
of foreign banks in previously closed and concentrated banking markets, of-
fering better diversification opportunities and reducing the cost of capital.
However, in many countries the process of liberalization and deregulation,
which leads to greater competition and entry, has frequently been followed
by banking crises.! This experience has resuscitated a classic theme: the
trade-off between stability and competition.

Highly levered firms have incentives to expropriate their lenders by un-
dertaking excessive risks (Jensen and Meckling, 1976). Among banks, these
incentives are strengthen by two facts. First, their main asset, credit, is
very opaque and can be easily misallocated, with consequences visible only
in the medium and long term. Second, their main lenders, depositors, are
too passive and dispersed to exert effective discipline on banks. In fact, the
presence of deposit insurance leaves depositors with little or no incentive to
monitor the banks and, perhaps more importantly, gives the banks access to
virtually unlimited funding at risk-free rates.? So banks can take excessive
risks without being detected or suffering increased funding costs. In addition,
excessive risk taking is especially costly in banking since bank failures have

important external costs.?

! Examples during the 1990s include Sweden, Finland, Russia, Bulgaria, as well as many
countries in South East Asia and Latin America. Caprio and Klingebiel (1997) document
a recent increase in the frequency of banking crisis.

2Implicit or explicit deposit insurance is a policy response to the underlying risk of
potentially self-fulfilling bank runs (Diamond and Dybvig, 1983).

3Bank failures disrupt the payments system, hurt investor confidence in other banks,



Historically, the restriction of competition has been used almost every-
where as a tool to enhance banking stability, possibly as a response to authori-
ties’ limited capability to directly monitor banks’ lending policies.* Academic
research has identified two channels through which banks’ market power and
risk-taking interact. First, market power affects the pricing of deposits and
loans, and has implications for banks’ incentives to monitor and to gather
information on borrowers, and thus for the probability of failure (Matutes
and Vives, 1996 and 2000, Anand and Galetovic, 1997; Schnitzer, 1998; Cam-
inal and Matutes, 2000). Second, market power increases the value of bank
charters, whose loss in case of failure constitutes a deterrent for risk-taking
(Keeley, 1990; Suarez, 1994; Hellmann, Murdock, and Stiglitz, 2000).5

While the literature has long recognized the dynamic trade-off between
the short term gains from speculative lending and the future rents lost in
case of failure, it has so far treated the intensity of competition as exogenous
and constant over time. In other words, it has ignored the possibility that
bank failures modify the market structure of the banking sector. Yet, if
banks that fail are either closed or merged, concentration is likely to rise, at
least temporarily, until the entry of new banks restores the long-run level of

competition. Surviving banks may then profit (at least temporarily) from

and dissipate information capital on borrowers (Mailath and Mester, 1994).

4Bank monopolies were common in the early years of banking in countries such as
France, the UK, and the US. Even at the beginning of the 19th century, there were just four
chartered banks in the US and the general view was that limited competition was essential
for stability. Even when the early oligopolistic structure was relaxed, local banking markets
and products were strongly segmented. Liberalization is a recent phenomenon which
comes together with the introduction of new and more sophisticated tools of regulation
and supervision (such as risk-based capital requirements and public ratings).

Closure is a way to punish the managers and owners of a failed bank, but replacing
them can achieve a similar disciplinary effect. The common practice is not to close a failed
bank but to merge it with a healthy bank (Hawkins and Turner, 1999).

Shull (1996) argues that the high levels of concentration in local areas observed in
the US in the post-war era were “established by the bank failures of the early 1930s and
guaranteed by the ‘needs test’ for new charters” (pp. 285) that existed at the time.



their competitors’ failure, introducing an additional dynamic trade-off for
risk-taking: the last bank standing effect.

The last bank standing effect strengthens the standard charter value ef-
fect and enhances banks’ incentives for prudence. We show that its main
consequence is to make the speculative lending decisions of competing banks
strategic substitutes: in other words, it makes a bank’s incentive to take risk
decrease as the risk taken by its competitor increases. Prudence is stimu-
lated by banks’ expectation of obtaining larger rents if their competitors fail.
This expectation may be justified by the temporary increase in concentra-
tion following the exit of the failed banks. An active merging policy by bank
authorities, which allows the survivors to take over the business of the failed
banks on concessionary terms provides exactly this effect.

We analyze the enhancement of the charter value effect caused by merger
policy in an explicit dynamic model in which the level of concentration in
the banking industry is endogenous, and fluctuates between higher and lower
levels of competition.” Concentration is driven by exit and entry, which in
turn depend on bank failures, and the policy of bank authorities on mergers
and entry.® An important result is that high current concentration does not
necessarily imply less speculative lending; it may actually aggravate it. The
reason is that, since higher market power is temporary (due to entry), charter

value under a more concentrated market structure may only be moderately

"In the model we explicitly focus on competition in the (insured) deposit market.
While competition in lending is also important, its effects are very model-sensitive, as they
depend on assumptions about the informational barriers to entry and the appropriability
of information itself. Yet our results are robust as long as lower competition in lending
leads to an increase in banks’ expected profits.

8Merger policy is embedded in the intervention practices that determine whether a
failed bank is put in hands of an entrant or merged with a healthy bank. The policy on
entry reflects the explicit entry requirements set by bank regulation as well as other factors,
such as the tolerance of competition authorities towards the entry-deterrence strategies of
incumbent banks.



higher than in normal market conditions, while the temporarily larger market
share increases the scale of the short-term gains from speculative lending.
Consequently, the temptation to gamble can be stronger than under more
competition.

Instead, a higher level of concentration in the future, contingent on re-
maining solvent while other banks fail, has a non-ambiguous dampening effect
on the incentives for speculative lending. This provides a rationale, based
on prudential concerns, for the common practice among bank authorities of
encouraging takeovers of failed banks by healthy institutions, rather than
keeping the failed banks as independent entities. While this practice re-
duces competition, it may be appropriate for countries with weak regulatory
frameworks, such as Russia (Perotti, 2001). Actually, we are convinced that
the underlying motivation explains also, in part, the established practice in
developed countries.”

An active merging policy for failed banks, together with a restrictive en-
try policy, increases the level of concentration in the aftermath of a crisis.
An optimal policy must trade off the deadweight losses due to such reduced
competition against the efficiency gain due to reduced speculative lending.
We find that when banks are inclined towards speculative lending, it is always
optimal to maximize concentration after a crisis, and to fine-tune the trade-
off between competition and stability by adjusting the rate of subsequent
entry. The intuition is that, increasing the probability of high concentration
after the crisis and reducing the entry rate are equally cost-effective means
to reward the banks that survive a possible crisis. However, the indifference

breaks if the welfare criterion assigns positive probability to the possibility of

9The regulatory problem would become trivial under sufficiently large or fully risk-
based capital requirements. Yet, given the difficulties to assess the true value of bank
capital and the quality of untraded bank assets in a weak institutional context, it may not
possible to monitor compliance with capital requirements.
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starting up with high concentration. In such a case, reducing the entry rate
has the additional cost of slowing down the transition to a more desirable
low concentration state, so it is always optimal to maximize the probabil-
ity of high concentration after the crisis and thereby minimize the required
reduction in the entry rate.'’

Our analysis complements the existing literature on optimal intervention
of banks in trouble, which has focused on the optimal form of bailout for an
individual troubled bank.!! We assume that limited liability limits the pun-
ishment for managers and owners of a failed bank, and focus on the potential
reward for solvency introduced by an active merging policy. Considering the
strategic interaction between the risk-taking decisions of competing banks
allows us to identify a prudential motive for relying on mergers (rather than
rescues directed to refloat the failed banks as independent entities) in the
resolution of banking crisis.

Our paper also complements the discussion on bank mergers. For fear of
destabilizing consequences of a too fierce competition in banking, competition
authorities have been more lenient towards consolidation in banking than

in other industries.!> We add a dynamic qualification to this discussion:

1 Qur normative results presume that supervisory authorities can commit to a long-term
intervention and entry policy. From the perspective of the ex ante welfare trade-offs, a
certain sacrifice of competition for stability always makes sense. Yet, ex post, authorities
may have a temptation to increase competition. This time-inconsistency problem is one
more of the policy commitment problems faced by central banks and regulatory agencies.
In general, the solutions given to these problems consist in appointing policymakers whose
links to the industry, fiduciary duties, reputation or, perhaps, explicit remuneration bias
their policy preferences towards long-term stability —although some of these choices may
increase the risk of regulatory capture.

1 Both Aghion et al. (1998) and Mitchell (1998a) obtain an optimum degree of regula-
tory intervention in a context of asymmetric information: a tough intervention policy leads
banks to hide their difficulties, causing deterioration of collateral, while a soft approach
weakens the incentives for prudence. Freixas (1999) argues that the optimal policy should
be characterized by “constructive ambiguity”, i.e. the authorities should follow a mixed
strategy.

12See Vives (2001) and the references therein for a discussion of anti-trust policies in



tolerating temporary consolidation in the aftermath of a crisis has the ex
ante desirable effect of promoting stability by rewarding those banks that
remained solvent during the crisis. Thus the optimal policy trade-off between
stability and competition is not static, but state-contingent.

The structure of the paper is as follows. Section 2 describes the basic
model. Section 3 characterizes the symmetric equilibrium in the banks’ lend-
ing game. Section 4 examines its comparative statics. Section 5 focuses
on the design of the optimal regulatory policy. Section 6 contains a brief
discussion of asymmetric equilibria and the regulator’s commitment prob-
lem. Section 7 concludes. The proofs of all the formal results appear in the

Appendix.

2 The model

Time is continuous and indexed by t. All agents are risk neutral and infinitely
lived, and discount time at the rate r. There exists a banking industry made
up of two bank branches. At any point in time, each of these branches may be
owned and managed by a different banker or by the same one. The banking
industry is a duopoly in the first case and a monopoly in the second. Active
bankers come out from a large population of potential bankers.

Each bank branch takes one unit of insured deposits either from some
local depositors, on which they can exert market power, or from depositors
at some financial center, who require some given interest rate. These funds
are invested in either prudent lending or speculative lending. Under prudent
lending, the flow of profits per branch and unit of time is 7 in a duopoly and
of (14 p) 7 in a monopoly, where p > 0 captures the existence of rents due

to the absence of competition in the local deposit market. Importantly for

banking.



the policy analysis, these rents come at a cost (1 + 7)pm per branch and unit
of time in terms of local depositors’ surplus.'?

Under both market structures, speculative lending adds an extra flow
return of ym per branch and unit of time, but leaves the bank exposed to
solvency shocks. Solvency shocks occur randomly according to a Poisson
process with arrival rate A and produce capital losses on speculative lending

equivalent to a fraction o < 1 of the managed funds. We assume that
ym — Ao <0, (1)

so the expected net return from speculative lending (relative to prudent lend-
ing) is negative.

We also assume that o is large relative to the perpetuity value of a
branch’s future profits so that bankers hit by a solvency shock are unwilling
to restore the solvency of their banks through a voluntary recapitalization.'*
Thus, whenever a bank becomes insolvent, a banking authority intervenes,
replaces the failed banker, and contributes 1 — ¢ to each failed branch so as
to fully pay back to its depositors.

The banking authority must also decide who will own and manage the
branches of the failed bank from that point onwards. We assume that when
all the incumbent banks fail, the authorities opt for two new bankers, giving
raise to a duopoly, since in this case there is no reason to reward any of
the previous bankers and competition produces a higher social return. In
contrast, we consider the possibility that when only one duopolist bank fails,

its competitor is allowed to take over the failed branch as a reward for be-

ing solvent.!®> The probability that such a policy converts the survivor into

13The Appendix shows how the parameters p and 7 of our reduced form can be related
to the primitives of an explicit model of competition in the local deposit market.

14Tn terms of the notation used below, we assume that o exceeds a banker’s value of
being a duopolist, vp, and also a half of the value of being a monopolist, vy;.

15This can take the form of either a (free) merger through which the branch of the failed
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a (temporary) monopolist is denoted by . We want to analyze whether
the prospects of becoming a monopolist is a useful “carrot” for encouraging
duopolist bankers to lend prudently.

We think of duopoly as the stable (or long-run) market structure of the
banking industry: one in which rents are low enough for no further entry to
take place. We think of monopoly, instead, as a market structure in which
extra profits call for further entry. We model this entry as a Poisson process
with arrival rate . When a new banker enters, the incumbent loses one of the
bank branches in favor of the entrant and the industry becomes a duopoly
again. Thus market structure will evolve in response to the exits due to
bank failure, the merging policy applied by the authorities when only one
duopolist fails, u, and the rate at which the entry of a competitor makes
bank monopolies arrive to an end, 6.

We consider that both 1 and ¢ are determined by a long-term regulatory
and supervisory framework set up at some ex ante date by a benevolent social
planner.'® Arguably the merging rate u relates to crisis resolution practices.
In particular, to the attitude of supervisors towards competition and concen-
tration during episodes of bank failure. We think that either by developing a
reputation for rewarding the solvent incumbents or just by delegating the su-
pervisory function to an agent close to the interests of the banking industry,
it is possible to implement the desired p. On the other hand, if potential new
bankers face random time-varying entry costs, the entry rate 6 can be con-
trolled through the stringency of regulatory entry requirements or through

the tolerance of bank competition authorities towards incumbents’ entry de-

bank is formally transferred to the solvent bank or a (temporary) closure of the competing
branch. What matters is that the solvent banker obtains the gains from becoming a
monopolist.

16The importance of commitment for the implementation of the optimal policy is dis-
cussed in Section 6.



terrence strategies.

3 Equilibrium

The ingredients described above define a stochastic game in continuous time.
At any date t there are two possible states, depending on whether the bank-
ing industry is a monopoly, s; = M, or a duopoly, s; = D. In monopoly dates,
a single banker plays against nature, deciding how to lend the deposits man-
aged by his two branches. In duopoly dates, there are two bankers, one at
each branch, deciding how to lend their respective deposits. These simple
stage games are repeated until the arrival of a solvency shock, at any date,
or an entrant, in a monopoly date, produces the failure of one of the existing
banks and/or modifies the market structure of the banking sector. When a
bank fails, the corresponding banker is dismissed and exits the game. But
the game continues with the survivor banker and/or the new bankers who
replace the failing ones.

In the analysis of the bankers’ game, we restrict attention to Markov
strategies, that is, we assume that the past influences current play only
through the state variable s;, which summarizes the effect of history on pay-
off functions and action spaces. For tractability, we also impose symmetry in
bankers strategies.!” Accordingly, we describe the Markov lending strategy
of a representative banker as a pair (m,d) € [0,1] x [0, 1] that, allowing for
mixed strategies, specifies the probability that he gets involved in speculative
lending while in monopoly and duopoly, respectively.

Adopting the notion of Markov Perfect Equilibrium, an equilibrium strat-

egy would be a pair (m, d) involving an instantaneous best response to com-

17In Section 6 we briefly discuss the asymmetric Markov Perfect Equilibria that the
model may support in some regions of the parameter space.



peting bankers who, by symmetry, follow the same strategy. To characterize
these reciprocal best responses we can use dynamic programming. Given the
time-invariant nature of the problem, we hereafter drop all time indices.
Let vy and vp denote the values of a monopolist bank and a duopolist
bank, respectively. The instantaneous return from being a monopolist is thus

given by the Bellman equation:

TUpr — Imax [2 (1 +p+ ”ym) ™ — )\va — (5(’0]\,[ — ’UD)] . (2)

mel(0,1]

The first term in its RHS collects the stage profits from prudent or speculative
lending, the second represents the expected capital losses due to dismissal if
the bank is hit by a solvency shock, and the third accounts for the expected
capital loss from becoming a duopolist if an entrant arrives. The multipli-
cation by two in the first term reflects that the monopolist banker owns the
two branches.

To derive a similar expression for a duopolist, let d* denote the lending

strategy followed by his competitor duopolist. Then

rup = max [(1+~d)m— Avpd + Ad* (1 — d) (v — vp)], (3)

where the first and second terms in the RHS can be interpreted exactly as
in (2), whereas the third accounts for the expected capital gain that the
duopolist obtains if, at the arrival of a solvency shock, he survives his com-
petitor and gets control of the failed branch, becoming a monopolist.

An equilibrium is a lending strategy (m, d) that solves the Bellman equa-

tions (2) and (3) for d* = d.

3.1 Individual incentives for speculative lending

The contribution of speculative lending to the value of a monopolist bank

is captured by the terms multiplied by m in (2). The trade-off is between
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the instantaneous excess return 2ym and the expected capital loss Av,s that

associate with speculative lending:
2ym — Aoy % 0 (4)

The monopolist will get involved in speculative lending if this expression is
positive. Its second term captures the usual effect of charter values on a
bank’s attitude towards risk: the incentives for prudence given by the fear
to lose the bank’s future rents in case of failure.

The contribution of speculative lending to the value of a duopolist bank

is measured by the terms multiplied by d in (3):
v — Avp — A" p(vp — vp) % 0. (5)

Again, there is a trade-off between the excess return 7w and the expected
capital loss A\vp that associate with speculative lending. The third term
relates to the bank authority’s merging policy during solvency crises. When
there is a positive probability that, if only one duopolist fails, the surviving
bank becomes a monopolist, a strategic substitutability between the lending

decisions of the duopolists emerges:

Proposition 1 Since the value of a monopolist bank, vy, is no lower than
the value of a duopolist bank, vp, the lending decisions of duopolists (d,d")

are strategic substitutes.

The strategic substitutability is due to the combination of an active merg-
ing policy, 4 > 0, and the gains from becoming a monopolist, vy, — vp > 0.
This combination produces what we call the last bank standing effect, which
allows a bank to profit from surviving its competitors. At the arrival of a
solvency shock, the more involved in speculative lending the competitor is,
the more likely is the prudent duopolist to become a monopolist. So the

greater are his incentives to lend prudently.
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3.2 Solving for equilibrium

We now account for the simultaneous determination of the individual strate-
gies (m, d) and the endogenous variables d*, vy, and vp. Our task is simpli-
fied by the fact that v, will take one of two values. In particular, it follows

from (3) that, if d = d* = 0, then

="
UD—UD—T’ (6)
while, if d = d* = 1, then
A+
—ph =7 7
vp =" r+ A (7)

Moreover, from the linearity of the maximand in (3), if a duopolist finds
optimal some d € (0, 1), then any other d would also be optimal. Since this
includes d = 1, any mixed strategy equilibrium with d = d* € (0,1) would
also associate with vp = vp,.

Our next result shows that duopolists have a propensity to lend specu-
latively whenever the parameter that captures the importance of the gains

from speculative lending, v, exceeds the critical value

,70

=S| >

(8)

Lemma 1 For modest speculative gains, v < ~°, the equilibrium involves
d = 0 and vp = v%, while for large speculative gains, v > ~°, it involves

d >0 and vp = v,

This intuitive result suggests a separate discussion of the cases with modest

and large speculative gains.
3.2.1 Modest speculative gains

With v < 4%, duopolists lend prudently and the value of a duopolist bank

is v%,. Completing the characterization of the equilibrium simply requires

12



substituting vp = v?, in (2) so as to recursively determine the values of m

and Upnre
Proposition 2 Suppose speculative gains are modest, v < ¥°. Then:
1. If 6 < 2rp, the equilibrium features (m,d) = (0,0).

2. Otherwise, there is a critical value

2r+2rp+06

2r 4+ 26 <1 9)

«

such that the equilibrium features (m,d) = (0,0) for v < ay" and
(m,d) = (1,0) fory > ar.

The novel part of this result is the characterization of a monopolist’s lending
decision. It turns out that a banker who lends prudently as a duopolist may
speculate as a monopolist. This seems strange in light of the conclusions of
previous studies based on static market structures. They have familiarized
us with the idea that market power capitalizes in charter values which, in
turn, discourage risk taking. Actually such logic still applies and explains
why we get m = 0 if the entry rate ¢ is sufficiently small. However, if 6
is large, monopoly states do not last long, so v;; may be very close to vp.
In contrast, a monopolist’s short-term gains from speculative lending are
twice as large as those of a duopolist, since it temporarily manages two bank
branches rather than one. With a large entry rate, this scale effect dominates
the charter value effect, making a monopolist more inclined towards risk than

a duopolist.

3.2.2 Large speculative gains

If speculative gains are large, lending prudently while in duopoly, d = 0,

ceases to be an equilibrium and the value of a duopolist bank is v},. Yet,

13



because of the strategic substitutability between duopolists lending decisions,
the equilibrium does not necessarily feature d = 1.'* Specifically, when  is
close to 7°, the last bank standing effect invites the duopolist to choose d = 0
if d* = 1, while its absence invites him to choose d = 1 if d* = 0.1 As shown
below, in a case like this, the unique symmetric equilibrium involves a mixed
strategy d € (0,1).

To articulate the discussion, we study sequentially the cases with a pru-
dent monopolist and with a speculative monopolist. As proved in the Ap-
pendix, the monopolist bank lends prudently if and only if 6 < 2rp and
¥ < v < 34, where

2r+2rp)(A+71)+ 710
2r+8)(AN+7r)+rs

g (10)

which is decreasing in 6. Hence, with the same intuition as above, the in-
volvement of a monopolist in speculative lending depends on confronting the
double gains from speculative lending with the likely loss of a charter whose
value decreases with the entry rate .

The following proposition characterizes the equilibrium for the case in
which the entry rate is low enough to make the monopolist bank unwilling

to speculate:

Proposition 3 (Prudent monopolist) Suppose § < 2rp and 7° < v <
B~°. Then, there is a critical value

_ (r+6)(rvy—2X\)
MeRA1 4+ p) +2p+ 1 — 17

(11)

T

such that the equilibrium lending strategy is (m,d) = (0, min{z, 1}).

18 Notice that the fact that (5) is positive for d* = 0 and vp = v, does not imply that
it is non-negative for d* = 1 and vp = v,
19 As we further discuss in Section 6, this opens the possibility of sustaining asymmetric

Markov Perfect Equilibria.
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The critical value z is the unique value of d* for which (5) equals zero given
the equilibrium value of the difference vy — vp when m = 0. Notice that
x equals zero if ¥ = 4" and increases as the gains from speculative lending
increase. If x becomes larger than one, then duopolists lend speculatively
with probability one. But whether that occurs or not, as well as the incidence
of speculative lending among duopolist when d = = < 1, depends on the
various parameters of the model, including p and 6.

Along the same lines, we characterize the equilibrium for the case in
which the entry rate is large enough to make the monopolist bank willing to

speculate.

Proposition 4 (Speculative monopolist) Supposey > max{y°, 57°}. Then,
there is a critical value

(r4+X+6)(ry—2X\)

Yo+ )T +20+7) (12)

such that the equilibrium lending strategy is (m,d) = (1, min{y, 1}).

Qualitatively y behaves like z. We discuss the determinants of these two

variables in the next section.

3.3 Summing up

Figure 1 depicts the regions of the parameter space in which each of the
identified equilibrium regimes arises. The § — ~ space is horizontally divided
by the line v = ~°, which separates the areas with d = 0 and d > 0. According
to Proposition 2, the area with d = 0 is then obliquely divided by the curve
v = ay?, giving raise to the regions where the equilibrium strategies are (0, 0)

and (1,0), respectively. Similarly, the area with d = 1 is divided by the curve

15



v = 7%, delimiting the regions where the equilibrium strategies are (0, z)

(Proposition 3) and (1,y) (Proposition 4), respectively.?’

4 The impact of policy on the equilibrium

When speculative gains are modest (v < %) duopolist banks lend prudently
and, consequently, never fail. Hence, irrespectively of the values of p, 6, and
the lending decision of a monopolist bank m, the banking industry converges
to a duopoly state in which both lending decisions and the level of competi-
tion attain their first best values. Clearly there is no role for policy in this
case.

In contrast, when speculative gains are large (v > 7°), duopolists get
involved in speculative lending with positive probability. The first best is no
longer implementable, and the policy parameters 1 and 6 have an influence
on the equilibrium outcomes. A trade-off between the prudence of lending
decisions and the level of competition in the banking industry may then arise.
We henceforth focus on this case.

Table 1 reports the impact of the various parameters of the model on the
equilibrium lending decisions of monopolists and duopolists, m and d. For
m, we study the shifts in the line v = 87° and report a positive, negative
or zero sign depending on whether the corresponding parameter expands,
reduces or produces no change in the region where m = 1. For d, we report
the (coinciding) sign of the partial derivatives of x and y with respect to each

parameter.

20Tt is easy to prove using (11) and (12) that, at the boundary between the two areas,
x =1y, so d is continuous.
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Table 1
Comparative statics

Effect Effect Direct
Parameter on m on d effect on ¢

Merging rate p 0 — +
Entry rate ¢ + + —
Speculative gains 7y + + 0
Insolvency risk A — — +
Monopoly rents p — — 0
Discount rate r + + 0

The behavior of d reflects the operation of the last bank standing effect. The
merging rate u increases the probability that a safe duopolist bank becomes
a monopolist in reward for being solvent and, thus, encourages duopolist
banks to lend prudently. On the other hand, the entry rate 6 reduces the
expected duration of the monopoly state and, thereby, the size of the capital
gains from becoming a monopolist; so increasing 6 encourages duopolists to
lend more speculatively.

The behavior of m reflects the conventional charter value effect. The
merging rate p happens to have no impact on monopolists’ lending decisions
because the value of a monopoly bank does not depend on i, neither directly
nor through the value of a duopolist bank.?! In contrast, the entry rate &
reduces the expected duration of the monopoly state and, hence, the value
of a monopolist bank. So increasing the entry rate makes monopolists more
inclined towards speculative lending.

By and large, the results indicate that restricting competition may pro-

2ITogether with the fact that 7Y is independent of the policy parameters, this result
implies that the regions described in Figure 1 are invariant to .
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22 To rigorously examine this trade-off,

duce gains in terms of prudence.
we must account for the endogenous dynamics of market structure. Entry,
failures, and mergers produce recurrent transitions between monopoly and
duopoly states. The monopoly state M may terminate because the monop-
olist becomes insolvent or because a competitor enters, so the arrival of the
duopoly state D follows a Poisson process with intensity ¢,; = Am + 6. The
expected duration of a monopoly state is thus ¢,/ . State D terminates when
just one of the two duopolists fails and the bank authorities grant the failing
branch to the survivor. So state M arrives at a Poisson rate ¢, = 2uA(1—d)d
and the expected duration of state D is ¢,

The relative frequency of monopoly states along the history of the banking

industry can then be computed as the relative duration of monopoly states:

b= o 2u\(1 — d)d
oo+ 20A1 —d)d+ (Am +6)’

(13)
Model parameters may affect this frequency both directly and through the
equilibrium values of m and d. The direct effects appear in the last column
of Table 1. As for the indirect effects, notice that ¢ is decreasing in m since
a speculative monopolist tends to endure shorter than a prudent one. In
contrast, since mergers require that duopolists’ lending decisions diverge, ¢
is increasing in d if d < 1/2 and decreasing if d > 1/2.* When the direct

and indirect effects are put together, the trade-off between prudence and

competition arises, except possibly when d < 1/2.

22The effects of the remaining parameters of the model follow a similar pattern: prudent
(speculative) lending is always encouraged by those factors that increase (reduce) the value
of a bank charter or the gains from becoming a monopolist bank.

23 Divergence is the most likely when d = 1/2. In equilibria without divergence (d = 1
or d = 0), it is never the case that a duopolist survives its competitor, so monopoly never
arises and we have ¢ = 0.
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5 Optimal policies

We have already argued that when speculative gains are modest, there is no
room for policy: the banking industry converges to an absorbing duopoly
state in which banks lend prudently. In contrast, with large speculative
gains, increasing the merging rate p or reducing the entry rate 6 favors pru-
dent lending and, thus, reduces the social losses due to speculative lending.
However, these policies tend to increase the relative frequency of monopoly
states and, thus, the deadweight losses due to the lack of competition.

In general, the present value of the total social losses as estimated in a
monopoly state, L,;, does not coincide with the present value of the total
social losses as estimated in a duopoly state, L. Both can be obtained from

the following system of Bellman equations:
rLy = 2[(Ao — ym)m + Tpm| + ¢4 (Lp — Lar)

and

rLp =2(Ao —ym)d+ ¢p(Ly — Lp),

where Ao — ym accounts for the net social losses per branch and unit of time
due to speculative lending and 7pm accounts for those due to the lack of
competition. The solutions for L,; and L show that each of these measures
puts extra weight on the losses occurring in its corresponding initial state.
So Ly, and Lp are generally minimized at different choices of y and 6.

To focus our discussion, we can consider the problem of a social planner
who must fix g and 6 without knowing the state in which his policy will
first be applied. He might then reasonably use the relative frequency of
monopoly states, ¢, as an estimate of the probability that the policy starts
to be applied in a monopoly date and minimize ¢pLy; + (1 — ¢)Lp. Ignoring
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innocuous constants, this is equivalent to minimizing the criterion:
C = ¢[rprm+ (Ao —ym)m| + (1 — ¢) (Ao — y7) d, (14)

which is a weighted average of the flow of losses per branch and unit of time
expected in each of the states of the banking industry.**

The optimal policy could then be found by minimizing C after taking
into account the dependence of m, d, and ¢ with respect to the regulatory
parameters p and 6. The problem for characterizing this policy is, however,
that the underlying optimization program is not convex. Specifically, shifts in
monopolists’ lending decision m (which occur on the v = 37° curve in Figure
1) may produce a discontinuity in C. If § is low enough to guarantee v < 3~"
and thus m = 0, the equilibrium is characterized by long periods of prudent
monopolistic banking combined with short periods of more speculative and
competitive banking. In contrast, if 6 is high enough to induce m = 1, short
periods of speculative monopolistic banking alternate with longer periods of
more prudent competitive banking. Which of these alternatives dominates
lastly depends on the relative sizes of Tpm and Ao — yw. In general the
solution must be found numerically.

A relevant case in which we can go further in characterizing the social
ranking of the various combinations of  and ¢ arises when policy choices are

restricted to the region where monopolist banks lend speculatively.?’

Proposition 5 When policy choices are restricted to the region where mo-

nopolist banks lend speculatively, it is always optimal to set u = 1 and to

24The criteria for the minimization of Lys (or Lp) would be equivalent to C' except for
the weighting factor ¢ which should be replaced by ¢,, = r-i-::,% (or ¢pp = H_w‘j#)
in order to give proper extra weight to the losses incurred in the corresponding initial
state. Importantly, the differences between the alternative criteria tend to vanish when
the discount rate r is small, since lim,_., ¢,; = lim,_,, pp = .

Z5Either because m = 1 is globally optimal or because some exogenous lower bound to
the entry rate § impedes the implementation of m = 0.
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implement the preferred mix of prudence and competition through an ade-

quate choice of 6.

In the region where monopolist banks lend speculatively, our regulatory
parameters have a marginal impact on social losses only through the inci-
dence of speculative lending among duopolists, d, and through the relative
frequency of monopoly dates, ¢. Inducing any given d requires guaranteeing
certain capital gains to the duopolist that survives his competitor when a
solvency shock arrives. These gains (and hence d) can be kept constant by
increasing the merging rate p as the entry rate ¢ decreases and vice versa.
From a social point of view, both increasing 1 and lowering ¢ has a cost in
terms of a greater frequency of monopoly states. If social losses are evaluated
from the perspective of an initial duopoly state (that is, via Lp), p and ¢
turn out to be perfect substitutes for the inducement of any given d. If the
initial state is, however, a monopoly with some positive probability, choosing
a large 6 has the advantage, in terms of the relevant measure of social losses,
of speeding up the transition to a (more desirable) duopoly state, while pu
is irrelevant for determining such a transition. Therefore it is preferable to
guarantee the required capital gains to the duopolists through a high merging
rate rather than a low entry rate.?°

We now numerically analyze how the entry rate ¢ should respond to
changes in the environment. Inspired by the explicit model of competition
described in the Appendix, we set p = 1/8 and 7 = 5/2. For the remaining
parameters, we consider different scenarios centered on baseline values (7w =
0.03, v = 1.4, A = 0.06, 0 = 0.8, and r = 0.06) which yield within plausible
ranges of variation but are not intended to provide a realistic calibration of

the model; rather, they are chosen so as to illustrate qualitative, theoretically

26The same result applies if Ly, is taken as the relevant measure of social losses.
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possible results in a visible way. The results are summarized in Figures 2-5.

Each figure depicts, as a function of one of the parameters, the socially
optimal value of the entry rate, ¢, the induced frequency of monopoly states,
¢, and the average “exposure” of a bank branch to solvency shocks, ¢m +

(1 — ¢)d. We briefly comment on them:

Profitability. Figure 2 is generated by varying 7 and 7 simultaneously so as
to keep the expected gains from speculative lending (i.e., y7) constant.
So this exercise captures the effects of an increase in bank profitability.
It shows how banks become more and more prudent as the value of their
future rents increases. The social planner resolves the more favorable
trade-off between prudence and competition by allowing higher entry.
The frequency of monopoly decreases both because duopolists fail less

frequently and because monopoly states last shorter.

Private cost of speculative lending. Figure 3 is produced by varying A and o
simultaneously so as to keep the social cost of speculative lending (i.e.,
Ao — «m) constant. This captures the effects of altering the private
cost of speculative lending (bankers’ risk of suffering a solvency shock
if they lend speculatively).?” As one might expect, bankers react to
a larger cost by getting less involved in speculative lending, which ex-
plains the dramatic fall in their exposure to solvency shocks, as well as
the inverted-U shape of the curve describing the frequency of monopoly
states (recall that, ceteris paribus, monopolies are the most likely to
emerge when d = 1/2). The most surprising finding in this exercise is

the flatness of the optimal regulatory response. In the case depicted in

2TNot surprisingly, the picture obtained is the mirror image of the one that arises when
we consider the private gains from speculative lending. That is, when v and o are simul-
taneously changed, keeping the social cost of speculative lending constant.
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the figure, the entry rate § gets reduced as ) increases.?® Our explana-
tion for this is that the entry rate has a greater impact on duopolists’
lending decisions when speculative lending is less obviously profitable,
so it is then when it makes more sense to socially sacrifice competition

for prudence.

Social cost of speculative lending. Figure 4 is generated by varying o, which
captures the social cost of speculative lending. When o is sufficiently
low, the trade-off between prudence and competition gets resolved at
a corner: the entry rate is set at a high value, duopolists get not dis-
couraged to lend speculatively, and the frequency of monopoly is zero
(since duopolists never fail separately). As o increases, entry is re-
stricted so as to induce more prudent lending strategies. The cost is a

higher frequency of monopoly states.

Discount rate. Figure 5 is produced by changing r. A larger discount rate
makes both the bankers and the social planner to put less weight on
future rents or losses. On bankers side, this weakens the charter value
effect as well as the last bank standing effect, which explains the dra-
matic increase in their exposure to solvency shocks and, once again, the
inverted-U shape of the curve describing the frequency of monopoly
states. On the social planner’s side impatience means giving more
weight to a likely initial monopoly state from which a higher ¢ guaran-
tees a quicker exit. Somewhat surprisingly, instead of trying to mod-
erate bankers’ speculative lending, the optimal policy response in the
case depicted in Figure 5 is to give priority to competition, slightly

increasing 6 and, hence, bankers’ speculative tendencies.

28To enhance the visibility of the effects we have chosen o = 0.75 as a benchmark in
this exercise.
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6 Discussion
6.1 Asymmetric equilibria

The possibility of asymmetric Markov perfect equilibria arises in the region
of the parameter space where duopolists’ mixed strategy is non-degenerated,
i.e., 0 < d < 1. The candidate equilibrium involves a duopolist who lends pru-
dently (d = 0) while his subsequent competitors lend speculatively (d* = 1).
The prudent duopolist reaches a value greater than v} and never fails, while
its speculative competitors reach a value of just v} and fail whenever a sol-
vency shock arrives. In terms of exposure to solvency crises, this equilibrium
is equivalent to a mixed strategy equilibrium with d = 1/2 although, because
duopolists here always take divergent lending decisions, the solvency shock
leads to monopoly with probability p rather than p/2.

Starting from this type of asymmetric equilibria, policy can only affect the
incidence of speculative lending by modifying the equilibrium regime, that is,
either by altering m or by leading to an area where duopolists play symmetric
strategies. Policy can, however, affect the frequency of the monopoly state
in a more continuous fashion. If policy choices are restricted to the region
where monopolist banks lend speculatively, it would be optimal to set u =1
and to fix ¢ at the maximum value compatible with the most desirable regime
in terms duopolists’ average d.?’

It is possible to check that when speculative gains are larger than but ar-
bitrarily close to 7°, the equilibrium with mixed strategies involves d < 1/2
and a frequency of monopoly arbitrarily close to zero. Hence there exists a
region of the parameter space in which the above asymmetric equilibrium is

strictly dominated in welfare terms by our symmetric mixed strategy equi-

29Notice that it is always possible to induce an equilibrium with d = d* = 1 by choosing
a sufficiently large 6.
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librium. Consequently, focusing on symmetric equilibria implies no obvious

loss in terms of either economic intuition or socially desirable outcomes.

6.2 The importance of commitment

Commitment is indispensable to implement d < 1 when speculative gains are
large. A myopic or uncommitted policy-maker would always fix u = 0 at the
point of intervening in a crisis and 6 — oo once in a monopoly.

Given the repeated nature of the game played by the policy-maker and
the successive bankers, we might think of implementing the full commitment
values of p and 6 on the basis of some “triggering” type of strategies on
banks’ side. The Folk Theorem suggests that commitment might certainly
be obtained as an outcome if the discount rate is low enough. Yet triggering
strategies would lead us out of the current Markovian environment, where
agents are not allowed to condition their play on payoff-irrelevant features
of history. Within the current environment, commitment should thus come
from some type of legal mandate or reputation, or alternatively from the
delegation of the relevant decisions to some properly chosen supervisors.

Perhaps authorities may commit to sustain a given policy only for some
time. We might formalize this through a random arrival process that deter-
mines when the policy-maker has the opportunity to revise his policy. The
revised policy would then be different if the revision took place in a monopoly
state than in a duopoly state, so observed policies would fluctuate. Yet, when
fixing © and 6, the policy-maker would anticipate how his own future behav-
ior might erode or increase the relevant bank charter values. He would then
adjust p and ¢ in order to sustain the charter values which would induce the

desired mix of prudence and competition.
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7 Conclusions

In this paper we have analyzed banks’ incentives for prudence in an explicit
dynamic model in which the level of concentration in the banking industry is
endogenous. The levels of competition are driven by banks’ exit and entry,
which in turn depend on bank failures, and the policy of bank authorities
on mergers and entry. We have shown that banks’ expectation of obtain-
ing larger rents if their competitors fail makes banks’ speculative lending
decisions strategic substitutes. Thus an active merging policy by bank au-
thorities, which allows the survivors to take over the business of the failed
banks on concessionary terms, can reinforce stability and reduce the risk of
a systemic banking crisis.

This mechanism for the control of speculative behavior in banking is
possibly most useful when the direct supervision of lending decisions is not
feasible. We can thus rationalize the historical policy experience whereby
bank supervisors promoted takeovers of weaker institutions by solvent banks.
Consolidation and highly restrictive rules, leading to segmentation and lim-
ited entry in special products or local markets, have been often introduced
after financial crises, such as in the 1930s. Only in the more stable finan-
cial systems this complex set of restrictions has been gradually dismantled,
thanks in part to new control instruments, increasingly market-based (audit-
ing, ratings, marking-to-market, et cetera). Proposals for limiting the pace
of liberalization, especially in developing countries in which prudential reg-
ulation and legal enforcement are less established, seem implicitly to rely on
this historical trade-off.

To a large extent, the logic of our results might be applied to the analysis
of risk-taking in other oligopolistic industries in which the failure and exit

of one of the competing firms does not immediately lead to its replacement
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by a new entrant. Yet the application to banking is the most natural for
various reasons. First, because the opacity of bank loans and banks’ high
leverage makes asset substitution particularly attractive for bank sharehold-
ers, especially under deposit insurance (which reduces the ex ante cost of
risk taking). Second, because of the systematic involvement of the regulator
in the resolution of bank failures, which makes our policy implications more
relevant when applied to the banking industry than to any other industry.
In future research we plan to consider forces that may make banks’ spec-
ulative lending decisions strategic complements rather than substitutes. One
such force is the ability of bankers to postpone the recognition of bad loans,
which may lead them to keep renewing bad loans and to disclose them si-
multaneously to other banks in order to avoid being singled out for poor
performance (Rajan, 1994). A second force is what Mitchell (1998) calls
the “too many to fail” problem —a phenomenon studied in the context of
transition economies by Perotti (1998) and Mitchell (2001). The basic idea
is that when many banks (or many of their borrowers) face pressure for a
costly restructuring, their incentive to comply may depend on the expected
strategy of the others, since logistical limitations or political pressure may
make the authorities unable to force a very large number of defaulters into

bankruptcy.
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APPENDIX

An explicit model of competition for deposits

Banks need to raise one unit of deposits per branch in order to finance their
lending activity. For the purposes of this section, assume that banks plan
to lend prudently and this yields a return r per unit of time. Assume also
that deposits raised at some financial center cost r per unit of time, while

the demand for local deposits is
D = a+ bs,

where s is the interest rate paid on these deposits and the parameters a and

b satisfy a > 0, b > 0, and a + br < 3. Thus

s(p) = 21 (15)

is the associated inverse demand function.
A monopolist bank will choose its supply of deposits, D,s, so as to max-
imize the profit flow [r — s(D)]D. Given (15), the corresponding first order

condition yields

a+br
-DM = 2 )
which produces profits equal to
(a+ br)2
Iy =——7 16
w =] (16)

Notice that Dy, < 3/2 < 2 so the monopolist bank will complement its
funding with deposits raised at the financial center.

Assuming that duopolist banks compete a la Cournot in the market for
local deposits, each duopolist will find his best response, Dp, to its com-

petitor’s supply of local deposits, D*, by maximizing [r — s(D + D*)]| D with
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respect to D. From the first order condition of this problem, by symmetry,

we obtain:
a+rd
DD = 3 ;
under which each duopolist’s profits are
a+rb)?

Notice that Dp < 1 so duopolists will also complement their funding with
deposits raised at the financial center.

In terms of the parameters of our model, the previous expressions imply:
(CL + Tb)z H]V[ 1

W:HD:Tandpzan—l:g.

To obtain a similar expression for 7, we can compute the difference between

the areas of the triangles of deadweight losses (relative to perfect competition)

that appear in monopoly and in duopoly:
b 5(a+rb)?
il = s(Du)? = [r — s(Dp)]*} = %’

which corresponds to what we have denoted 27pm. Given the above values of

7 and p, this implies 7 = 2.

Proofs

Proof of Proposition 1 Given (5) and the fact that d* has no direct
impact on vy; or vp, we just need to show that v, — vp > 0. Suppose, on

the contrary, that vy; — vp < 0. Then, the signs of the third terms in the

RHS of (2) and (3) imply
TUN > m%ﬁ] 2 (1+p+ym) T — Avpyym] > m[%%] [(14ym) ™ — Avpyym]  (18)
me|0, me|U,

and

< _ ~ o).
rup < max [(14vyd) T — Mpd] < max [(14yd) ™ — Avpd]

’

But this implies rvy; > rvp, which is a contradiction.ll
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Proof of Lemma 1 From (6), one can immediately see that ~° is the

maximum value of 7 for which (5) is negative with d = d* = 0 and vp = v%.1

The following intermediate result characterizes the solution to the decision

problem of a monopolist under a given value of vp:

Lemma A1 There is a critical value

p_2m[(r+6)y—A(1+p)
vt = % (19)

such that the optimal lending strategy of a monopolist bank is m = 0 if

vp > v*, m=1if vp <v*, and any m € [0,1] if vp = v*.

Proof For a given value of vp, it follows from (2) that if m = 0 then

2(1+4p)m+ dvp
r+0

var = vy (vp) , (20)

while if m = 1 then

2(1+p+~y)m+bup
r+6+ A '

Uy = 'Ujl\,[('UD) (21)

Moreover, 2y — A%, (vp) = 2ym — Ml (vp) = 0 only at vp = v*. So (4) is
negative if vp > v*, positive if vp < v*, and zero if vp = v*, which implies

the optimality of the values of m proposed for each of these three cases.ll

Proof of Proposition 2 By Lemma Al, determining m when speculative
gains are modest requires comparing v?% and v*. It follows from (6) and (19)
that v% > v* is equivalent to v < ay’. When § < 2rp we have @ > 1 so
m = 0 for all v < ~°. Otherwise, we have o < 1 so m = 0 for v < an" and

m=1foray? <y <+ M

The following intermediate result characterizes the equilibrium lending deci-

sions of a monopolist bank when speculative gains are large.
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Lemma A2 Suppose speculative gains are large, v > ~°. Then

1. If 6 > 2rp, the equilibrium features m = 1.

2. Otherwise, 3 > 1 and the equilibrium features m = 0 for v < 37° and

m =1 for v > 34°.

Proof By Lemma A1l determining m when speculative gains are large re-
quires comparing vl and v*. It follows from (7) and (19) that v}, > v* is
equivalent to v < $7°. When § > 2rp we have 3 < 1 so m = 1 for all

v > 4°. Otherwise, we have 3 > 1som = 0 for 7° <~ < 7% and m = 1 for
v >3y’

Proof of Proposition 3 From Lemmas 1 and A2, with § < 2rp and
7’ < v < B89°, we necessarily have d > 0, vp = v}, and m = 0. To find the

equilibrium value of d, let x denote the unique solution to the equation

¥ = Mvp = Azpfvy (vp) — vp] =0,

whose explicit expression appears in (11). Notice that v° < v < 37" implies
yr—Avh > 0 and v§,(vh) —vh > vl (vh)—v} > 0, guaranteeing z > 0. Yet =
can be greater or smaller than 1. If x > 1, we can substitute d* = 1 in equation
(5) and check that the resulting expression is positive, so the equilibrium is
(m,d) = (0,1). Otherwise, the unique equilibrium is (m,d) = (0, z), since
neither d = d* = 0 nor d = d* = 1 produce a consistent sign in (5), while
d* = x makes the duopolists indifferent towards any possible choice of d,

including d = .1

Proof of Proposition 4 From Lemmas 1 and A2, with v > max{+°, 37°}

we necessarily have d > 0, vp = v}, and m = 1. To find the equilibrium
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value of d, let y denote the unique solution to the equation

ym = Avp = Ayplv(vp) —vp] = 0,

whose explicit expression appears in (12). Notice that v > ~° implies yr —
Avh > 0 which, together with vl,(vh) — v}, > 0, guarantees y > 0. Yet
y can be greater or smaller than 1. If y > 1, we can substitute d* = 1 in
(5) and check that the resulting expression is positive so the equilibrium is
(m,d) = (1,1). Otherwise, the unique equilibrium is (m,d) = (1,y), since
neither d = d* = 0 nor d = d* = 1 produce a consistent sign in (5), while
d* = y makes the duopolists indifferent towards any possible choice of d,

including d = y.1l

Proof of Proposition 5 In the region with m = 1, u and 6 have a
marginal impact on C' only through the incidence of speculative lending
among duopolists, d, and the relative frequency of monopoly dates, ¢. One
can check using the expression for d provided in Proposition 4 and (13) that
all the combinations of  and ¢ that induce a constant d are ranked in terms
of ¢, which decreases as the entry rate increases. But, with m = 1, the so-
cial losses measured in (14) are unambiguously increasing in ¢, so the result

follows.H
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Figure 2. Profitability and the optimal policy
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