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Abstract

This paper analyzes the competitive e�ects of capital regulation on the contest for political favors. The

immediate e�ect of increasing capital requirements is a reduction in the total supply of risky loans and

accordingly a decrease of re�nancing costs in the banking sector. Thereby the regulator indirectly a�ects the

stakes of the competitors and their equilibrium expected pro�ts. Since short-term recapitalization is costly,

capital requirements temporarily constrain the bank's lending activities. With this capacity constraint, we

show that de�ning a new capital ratio has rent shifting e�ects within the banking sector. An increase of capital

requirements decreases the low capitalized bank's margins inducing them to shift their portfolio choice, while

high capitalized banks bene�t from lower re�nancing costs. Thus, in contrast to the literature of the impact

of capital regulation, this analysis suggests that some banks may bene�t from the introduction of a binding

capital constraint due to regulatory requirements. The demand for regulation by some banks provides the

ground for a political contest for capital regulation. Our preliminary results demonstrate the importance of

the organisation structure of the banking market for the political equilibrium.
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1 Introduction

The story of regulation is always a story of lobbyism. Whenever a regulator directly intervenes in the market

conditions of an industry, he implicitly generates quasi-rents for di�erent market-participants. Creating rents

and thereby winners and losers, those groups who are concerned by regulation may exercise pressure on

the political level, for example by supplying politicians with one-sided information supporting their position.

Thus, each regulated group may adopt tactics to gain the support of the regulator and a competition between

interest groups arises constituting a market for regulation in this sector.3 When regulatory stabilization

occurs, it coincides with a political consolidation and one market group becomes dominant while the politically

weaker group bears a larger burden.

The banking sector is one of the most regulated sectors. In most countries its regulation dates back to

well before the 19th century and over time more elaborated regulatory instruments have emerged. This

development culminated in the establishment of an international standard issued by the Basel Committee

on Banking Supervision (Basel), forcing banks to hold speci�c risk-weighted minimum capital requirements.

The recent October 2010 proposal of the Basel Committee on Banking Supervision raises the Core Tier 1

capital ratio of 4.5% from 2% which were required under Basel II. Unfortunately, political and academic

discussions have so far focused mainly on the e�ects of the implemented rules on capital regulation, but have

not taken into account the economic and political driving factors determining the implemented regulation

policy. However, we assume that the source for any stabilized regulation is a political equilibrium between

competing market players. Although capital regulation à la Basel a�ects all banks more or less in the

same way, it privileges a subset of banks. Therefore in our paper we focus on the competitive e�ects of

capital regulation and will show how the regulator is involved in rent-creating activity via the arrangement

of minimum capital requirements as the traditional regulatory instrument in the banking sector. Our main

result is that a decrease of capital requirements increases the low capitalized bank's margins inducing them

to shift their portfolio choice, while high capitalized banks su�er on a larger extend from higher re�nancing

costs. Thus, lax capital regulation acts as a subsidy for low capitalized banks and creates quasi-rents. These

expected rents form the origin for lobbying activity and the power for the political contest for regulation. A

model will be developed to show to which degree some other banks may favour stricter regulation.

The structure of the paper is as follows: Section 1 motivates our study and gives a brief literature survey

on lobbying in the banking sector. We also provide some empirical evidence on the increased lobbying

expenditures by the �nancial sector over the last decade and in particular during the current �nancial crisis.

In Section 2, we derive the competitive e�ects of capital regulation on the banking sector as the key element

for regulatory density. Section 3 presents our basic two-stage lobbying model where capital regulation à la

Basel is modelled as the outcome of a political game between competing banks in the banking sector. The

risk-neutral banks compete for the political price that arises due to a policy choice of the captured regulator.

Section 4 discusses the results and 5 concludes.

1.1 Motivation and related Literature

Before we outline our theoretical model that will help us understand the political relationship between banks

and regulation we �rst want to motivate our idea and present some basic empirical evidence. Our paper is

related to two strands of literature: �rst, to the literature on the in�uence of interest groups; and second, to

the literature on the e�ects of lobbyism on the banking sector.

Lobbying can be de�ned as an activity aiming at changing existing policies to receive individual bene�ts.

According to Grossman and Helpman (2001) there are two main channels by interest groups to promote

3 see for example Becker (1983) or Alesina and Drazen (1991).
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their political objective: the dissemination of information and campaign contributions. On the one hand,

lobby groups inform and persuade policy makers of the wisdom of their position, on the other hand the

pressure group can provide resources to political parties thereby buying access and in�uence via campaign

contributions. In a seminal paper Stigler (1971) examines the battle for in�uence between competing lobby

groups. He argues that the regulator changes the economic status of economic groups, thereby creating a

demand for regulation since interest groups try to receive regulators in order to modify regulations in favour

of their interests. Building upon the private interest theories of regulation (Stigler 1971), La�ont (1999)

provides a deeper analysis of the supply of regulation showing that regulatory capture is more probable when

regulation is technically complex and asymmetric information plays a major role.4 Moreover his �ndings

underline that highly concentrated and organized groups have more power than dispersed interest groups. In

the literature there are many ways to model the interaction in which interest groups expend e�ort in trying

to get ahead of their rivals and capture the regulator. The theory of political contests and tournaments is a

dynamic and complex �eld.5 To keep things simple, we will follow the approach of Hillman and Riley (1989)

who model the battle for in�uence in a rent-seeking game where the interest group with the highest e�ort

can determine the regulatory rule with a probability of 1 (�rst-price all-pay auction).

We adapt the setting of Epstein and Nitzan (2002) where one interest group (the "challenger") is interested in

the approval of a proposed policy and a second interest group (the "defender") promotes the status quo and

thus lobbies for the rejection of the proposed policy. The interest groups are engaged in lobbying in order

to increase their probability of winning the public-policy contest. The regulator is aware of his potential

bene�t from lobbying e�ort e.g.by expected campaign contributions or by expected support of the voters

whose welfare depends on the policy of the regulator, and thus approves or rejects the proposed policy.

The second strand of literature concerns the relationship between lobbyism and banking regulation. In

general, regulators consult with the industry before modifying regulations and thereby are in close contact

with banks. Because of the complexity and high degree of opaqueness of �nancial institutions and products,

to some extend they need the cooperation with the industry in order to get access to the new operations

and products. This interaction o�ers room for lobbyism.6But surprisingly, a relative small number of studies

reveal evidence that lobby groups also in�uence the �nancial sector. Recently, Coates and Wilson (2010)

analyzed the role of banking sector groups in banking crises. Their preliminary �ndings suggest that the

probability of a banking crisis and the �scal costs of crises increases with the number of banking sector special

interest groups.7

Certain past regulatory debates can be seen in the light of the consequence of bank failures as a result of

a �nancial crises. For example rules on restrictions on inter-regional branching were dominated by con�icts

between the interests of di�erent sorts of banks. Between 1931 and 1935 after the Great Depression a shift

in the US institutional arrangement for regulating the structure of the banking industry can be observed.

Abrams and Settle (1993) showed in a model of pressure-group behavior that the relative high rate of bank

failures tipped the political balance toward pro-branching forces in many states. Kroszner and Strahan

(1999) argue in the same way that special interest factors explain the timing of bank branching deregulation

in U.S. states since the 1970s. Thus, these studies support evidence that the market structure and the

political balance between the competitors within the banking industry matters for banking regulation. Apart

4 Regulatory capture occurs when a state regulatory agency created to act in the public interest instead acts in favor of the
commercial or special interests that dominate in the industry it is charged with regulating.

5 A survey about the analysis of the complete information all-pay auction has been made by Nitzan (1993) or Konrad (2007).
6 Recently three of the leading economists in banking regulation, Dewatripont, Rochet and Tirole (2010), argued that lobbyism

is the main driving force for banking reforms by saying that �one can interpret the recent modi�cation of the Basel capital
adequacy rules (Basel II) as an outcome of lobbying by these banks�.

7 In Europe (in contrast to the US) systematic data on lobby group activity is not available. Despite the EU Interest Group
Population Dataset 2007-2008 can be seen as a �rst step to measure the in�uence of pressure groups, the data set only lists lobby
groups without providing any information about the number of lobbyists or lobbying expenses. Hence most of the empirical
evidence of lobbyism is based on US data.
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from plenty of anecdotal evidence8 in favour of the growing importance of lobbying by banks to in�uence

the political decision on the regulatory issues being made, there is now an increasing body of empirical

evidence available supporting this claim. Concerning the �nancial crisis of 2008, Igan, Mishra and Tressel

(2009) found that �nancial institutions lobbying on mortgage lending and securitization issues adopted riskier

lending strategies and thereby contributed directly to the �nancial crisis. Lenders lobbying more intensively

on issues related to mortgage lending had faster growing loan portfolios, but ex-post were faced with higher

delinquency rates. That's why these instititions went bankrupt with a higher probability - a fact that can be

interpreted as an exogenous shock to the regulation equilibrium.

Keeping this in mind and concerning the �nancial crisis of 2008, Igan, Mishra and Tressel (2009) found that

�nancial institutions lobbying on mortgage lending and securitization issues adopted riskier lending strategies.

Lenders lobbying more intensively on issues related to mortgage lending had faster growing loan portfolios,

but ex-post were faced with higher delinquency rates. That's why these instititions went bankrupt with a

higher probability - a fact that can be interpreted as an exogenous shock to the regulation equilibrium.

We contribute to this literature the competitive e�ects of capital regulation in a static framework and its

impact on the equilibrium regulation policy. We will show that the regulator implicitly creates a regulatory

rent by de�ning minimum capital requirements. This expected rent is the driving motor for lobbying activity.

In particular, we follow the approach of Hardy (2006) who analyzes capital regulation as a re�ex of the interest

of a majority coalition in the banking sector. However, in a similar setting we examine (1) whether capital

regulation o�ers rents to a subgroup of banks and (2) how the political contest leads to an equilibrium

regulation policy. To our knowledge, there exists no other paper that explicitly models competitive e�ects

of capital adequacy rules in a static model in the context of a domestic banking system with heterogeneous

banks. We will argue that with size of banks comes political in�uence. And this in�uence over the regulator

allows big banks to gain a competitive advantage over their peers, or more precisely over smaller banks. We

highlight one such mechanism through which banks can lobby for their preferred regulation in our paper.

2 Competitive e�ects of capital regulation

In our basic model we �rst consider the investment decision of banks in absence of any regulatory constraint.

Banks �nance themselves through deposits (D) and equity capital (K). As we will see, because depositors

cannot observe the risk taken on by an individual bank, banks have an incentive to take on too much risk

from a social planner's perspective. Thus, there is room for regulation. The regulatory instrument will be a

capital-adequacy ratio which we will denote with χ. In other words, banks will be required to have at least

K/L ≥ χ. This section will analyze the competitive e�ects of such a capital-adequacy ratio and the induced

incentives for the banks to lobby.

We aim to describe three essential features of the banking sector that are relevant for the analysis of regulatory

capture in banking.

First, there is heterogeneity among banks' equity capital. In practice, some banks are willing to hold capital

in excess of regulatory minimum independently of regulatory changes. Flannery and Rangan (2002) showed

that none of the largest 100 banks were constrained by de jure capital standards in the period 1982-2000 and

Gropp and Heider (2010) found no evidence that changes in banks capital structure were related to changes

in regulation. In the literature (Taylor, Goodhart, 2006) there are several reasons why capital levels of some

banks may be greater than the level of their competitors: Higher equity capital levels can be motivated by

the bank manager's desire to retain capital for future acquisitions or to re�ect the risk of loss of franchise

of the bank. Moreover, investors in a bank may think that the regulatory capital requirement is insu�cient

8 see e.g. Simon Johnson, The Quiet Coup, 2009.
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to compensate them for the risk they bear. Thus banks hold additional capital to o�set the impact of this

on their funding costs (market discipline). The margin between equity capital and regulatory capital may

arise in order to be able to cover any losses arising from unaticipated negative shocks.9 As a result, due to

their historical development and speci�c investor environment some banks have higher capital levels while

other banks - operating on a local level - have not. In our model we will assume that the voluntary equity

endowment of an individual banks is exogenous and independently of regulatory minimums. It ranges over[
K,K

]
and is distributed according to g [K] .

Second, banks are opaque. Thus outsiders like depositors or even the regulator cannot monitor the banks' risk

ex ante. Bank's risk is assumed to be private, unobservable information. Despite every bank pretend to have

a low-risk strategy, depositors will not believe the signaling and the market for deposits is characterized by a

lemon market à la Akerlof. In our setting depositors set the default premia before banks choose their portfolio

and their target returns. This means that depositors cannot exert any market discipline because they cannot

react to the actual risk-taking of banks, which is revealed after depositors have set the default premia10The

only observable information depositors have is the market volume of risky assets and the endowment of equity

(according to capital requirements) bailing them out. Consequently the risky loan market volume works like

a signal for depositors.

Third, banks can di�er in their investment strategy. Each bank is assumed to operate in a monopolistically

competitive market in its loan market for risky investments (i.e. we assume some kind of relationship lending).

There are two investment strategies for a bank, investing in safe assets (B) or investing in risky assets (L).

To make this case even more concrete, we assume the simplest case of risky return distribution f(rL), namely

that of the return of the risky loans rL taking either value 0 with probability 1− p or R with probability p.

rL =

{
R p

0 1− p

Note that the risky strategy cannot be distinguished from the safe strategy in case of success of the invest-

mentby depositors, but E(rL) > s > rD. Again, the investment strategy is known by the banks themselves,

but due to banks' opaqueness it is not observable by outsiders ex ante.11 Depositors cannot distinguish

between banks and their risk-taking, thus they only know the degree of risk taken on by all banks collec-

tively and accordingly demand the appropriate deposit rate rD
[
L
]
. Moreover, capital is assumed to be more

expensive than deposits.

2.1 The risk-taking decision of a bank in a laissez-faire world

As a reference point, we �rst describe the �rst-best risk allocation for banks without any regulatory con-

straints. To simplify the analysis even further we �rst consider on one bank, holding the behavior of the

competitor banks constant. Let Li(K+D) denote the banks's loan supply function, keeping the competitors'

loan supply �xed. First, we analyze the bank's choice of loan for a given deposit rate rD.

However, there is limited liability, so that if the risky investment fails, only available funds are paid out to

the depositors. Limited liability protects the banks from incuring a loss, which ensures a minimum payo� of

zero to the bank in case of failure. With B = D +K − L the expected pro�ts for bank i become:

9 Often the best investment opportunities arise during recessions, and those banks that have been su�ciently clever in the
management of their equity capital are able to bene�t from these opportunities.
10 Thus, in our setting with intransparent risk behavior by banks, there is a commitment problem since banks cannot credibly

commit to a speci�c risk strategy. This time structure generates a moral hazard problem between depositors and banks, known
as risk-shifting in the banking literature (see Allen, Gale 2004).
11 All banks are independent, meaning that information about one bank does not reveal information about any other banks.
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E(πi) =

{
p(R · Li + s(Di +Ki − Li)− rD[Li, L−i] ·Di) ifs(Di +Ki − Li) < rD[Li, L−i] ·Di

p(R · Li) + s(Di +Ki − Li)− rD[Li, L−i] ·Di) ifs(Di +Ki − Li) > rD[Li, L−i] ·Di

where returns to bank i are R · Li from its risky investments, plus s(Di + Ki − Li) from its investments in

the safe asset. Depositors are paid out rD [Li, L−i] ·Di. The optimality condition for the optimum amount

of loans invested in the risky asset by bank i for s(D+Ki−Li) < rD [Li, L−i] ·D is thus easily seen as given

by

p

(
R− s− r′D [Li]

Li

L
·Di

)
= 0, (1)

where L = Li +L−i. Of course, this condition equates marginal revenue and marginal cost. Intituitevly, the

investment in the risky asset is increasing with the net return on risky lending (R− s). But note that given
our assumptions, the equilibrium is characterized by at least one type of ine�ciency. Firstly, a rise in risky

lending by one bank imposes a negative externality on other banks by increasing the re�nancing costs in

the market for deposits, since ∂rD
∂L

> 0.12 An immediate consequence of this result is that small banks have

an incentive to specialize in risky loans. For L → +∞ the re�nancing costs of a bank are unresponsive to

individual portfolio choice. Thus (1) will always be positive, and the bank will fully invest in the risky asset

with L∗ = D + K. However, with market power of a bank, i.e. increasing balance sheet total (Ki +Di),

the marginal costs of risky lending increase for a bank. The sensitivity of rD to changes in L in the market

for deposits depends on Li, which is a proxy for intensity of competition (Li = L may be interpreted as

pure market dominance, whereas L = +∞ corresponds to perfect competition). The optimal loan-curve is a

concave function of the balance sheet total. Big banks will internalize the negative externality.13

The second ine�ciency is created by limited liability. The optimality condition for the optimum amount of

loans for s(Di+Ki−Li) > rD [Li, L−i] ·Di corresponds with the case of unlimited liability since the bank will

fully compensate depositors in case of failure of risky lending. In this case the �rst order condition becomes

p ·R− s− r′D
[
L
] Li
L
·Di = 0. (2)

Comparing this condition with (1) reveals an externality caused by limited liability. Since p ≤ 1, risk-taking

decisions of banks in a laissez-faire world are distorted: private marginal costs are below social marginal costs

leading to an overinvestment in risky loans.

Proposition 1. In equilibrium for s(Di +Ki−Li) > rD [Li, L−i] ·Di (limited liability), all banks invest too

much in risky loans. The optimal loan volume L∗i decreases in the market share of a bank, i.e., L′i

(
Li

L

)
< 0.

Now we turn to the determination of rD. Anticipating L = Li + L−i, depositors set a default premium to

obtain an expected return of U
(
sD
)
. Depositors have a risk-averse utility function U (·) , U ′ > 0, U ′′ < 0.

We assume that each depositor can either invest entirely in bank deposits or entirely in a risk-free alternative

investment that yields sD. Capital market equilibrium is characterized by the equality of the expected utilities

of the return on bank deposits and the return on the alternative. However, the depositor's information of the

bank's investment strategy and risk decisions are limited. If bank lenders are unable to monitor the individual

12 see equation (4) or Appendix A.
13 From the pro�t equation it is also easily seen that big banks, i.e. those with a high capital or equity endowment, will

necessarily make bigger pro�ts than small banks.
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bank's action ex ante and thus are unable to anticipate these investments with an appropriate interest rate,

depositors cannot distinguish between banks and need to take expectations across both realizations of returns

of risky investments. Therefore, the equilibrium condition for depositors is

U
(
sD ·D

)
=

∫ K

K

(
p · U [rD ·D] + (1− p)U

[
s
(
D +K − L

)])
g [K] . (3)

By total di�erentiating we can solve for the optimal response of the interest rate to the aggregate amount of

risky loans:

drD

dL
=
s · (1− p)−

∫K
K
U ′
[
s
(
D +K − L

)]
· g [K]

p ·
∫K
K
D · U ′

[
rD ·D

]
· g [K]

> 0. (4)

With ∂rD
∂L

> 0 depositors demand higher compensation the more banks invest in risky projects. They

completely anticipate moral hazard on the bank side.14

To sum up, market structure of the banking sector in�uence stability through the asset side of the balance

sheet of a bank via the lemon market for deposits. In absence of any regulation, small banks will invest in

risky assets exclusively. As a result of asymmetric information these banks will engage nothing in riskfree

bonds inducing a high degree of instability in the economy. This externality increases with the variance of

the equity capital in the economy
[
K,K

]
. Thus, competitive banking leads to excessive risk-taking because

of moral hazard and risk-shifting incentives.15 In our model risky behavior raises the cost of funding for all

banks so that depositors are indi�erent: higher risk is compensated by a higher interest rate on deposits.

In market equilibrium depositors consequently demand adjusted interest rates depending on the degree of

risk-aversion and the market composition: whereas small banks do not have any incentive to invest in the

safe asset, big banks partially internalize increasing re�nancing costs and are more prudent. That is why big

banks may welcome regulation and aim to force their competitors to hold more equity (or have an incentive

to create o�-balance sheet vehicles to bene�t from being �small�). Indeed, reducing the variance of equity

endowment in the banking sector is pro�t-enhancing for big banks.

Apart from the desire for regulation by some banks, the failure of a bank as a result of risky investment leads

to social costs. These costs include externalities in form of contagion e�ects and disruptions of the payments

system. Moreover contractions in the amount of available credit due to banking crises have negative e�ects

on economic growth. Therefore there is not only a private, but also a public interest to intervene. In this

context, regulation of bank's equity hoarding can be welfare improving.

2.2 Introduction of capital requirements

Now we assume that a regulator imposes a minimum capital adequacy requirement in order to induce more

stability in the banking sector. The simplest form of capital regulation is a lower bound to the ratio of

capital to total assets - a leverage ratio restriction. In our model a leverage ratio restriction implies requiring

a minimum amount of capital χ. In other words, banks will be required to have at least K/L ≥ χ.

As a result, for any given χ we can distinguish two groups of banks: those that are constrained by the capital

requirement and those that can freely choose the level of lending because the χ is not binding for them.

Of course, given our assumptions, an unconstrained bank will always fully invest according to her �rst best

allocation (L∗ that is characterized by equation 2) where marginal revenues equates marginal costs. However,

14 The risk premium is higher, the more risk-averse the representative depositor.
15 However in reality, due to frictions like switching costs, network e�ects and entry restrictions, perfect competition is not the

norm in the banking sector.
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Fig. 1: Capital requirements and loan volume

the constrained bank will invest under the regulatory constraint in the risky asset. Figure 1 illustrates this

point: �gure 1 plots the optimal function L(K) that maximizes bank's expected pro�ts. The concave L(K)-

curve de�nes the optimal amount of loans invested in risky assets (regarding the volume of deposits Di as

�xed); so banks fare better if they invest according to this line.

The capital ratio introduced by a regulator now de�nes a �x relationship between risky assets L and equity

capital K. Those banks which would optimally want to hold Ki/Li < χ will be constrained and have to

set Li = Ki/χ. The other banks with Ki > K(χ) i.e. the unconstrained banks, will set their capital-to-

loans ratios optimally according to the L(K)-curve. But with Li = Ki/χ the maximization problem for the

constrained bank with superscript c is equal to:

E (πc) = p

(
R · Ki

χ
− rD

[
L, χ

]
·Di

)
+ s ·

(
Di +Ki −

Ki

χ

)
. (5)

The low-capitalized banks with Ki ≤ K̃ = χ · L∗ have to reduce its risky lending. With E (rL) > s an

immediate consequence is that introducing a capital ratio χ acts as a capacity constraint for those banks

diminishing expected returns. Since short term recapitalization is costly, capital requirements constrain

bank's lending activity in our model. It is easy to see in �gure 1 that capital requirements force low-capitalized

banks to operate at a suboptimal scale and restrict the loan volume.16The direct e�ect of a contraction of

bank i′s loan volume is a contraction of marginal return (MR) of the invested assets of a constrained bank,

ceteris paribus. Thus, the new aggregate supply of lending is now given by L =
∫ K̃
K

Ki

χ ·g [K]+
∫K
K̃

(L∗) ·g [K] .

Note that higher capital requirements are associated with less risky investments, since∂L̄∂χ < 0 (see Apendix

B). Keep in mind that this impact of χ on poorly capitalized banks has a feedback e�ect on the �nancing costs

for all banks. If a poorly capitalized bank with K ≤ K̃ has to invest more in the safe asset, the equilibrium

interest rate rD that depositors demand will decrease. Consequently, an increase in the capital ratio acts as a

disciplinary device inducing more stability in the banking sector by reducing the risky lending. This implies

that the amount of the equity ratio that is favored by a bank i is strictly positive related to the endowment

of equity capital.

Hence we can distinguish two e�ects of increasing capital ratios:

• An increase in capital ratio reduces the global banks' re�nancing costs in the banking sector and

increases its margins (positive re�nancing e�ect), ∂rD∂χ < 0.

• A binding capital ratio forces some banks to reduce the investment volume of risky assets and therefore

will diminish expected pro�ts (negative restructuring e�ect), ∂MRc

∂χ < 0.

16 In theory, banks can respond to increased capital requirements via three ways: (1) asset liquidation, (2) recapitalization or
(3) asset expansion. For simplicity and in accord with the literature we will assume the �rst case in our model.
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If the bank i favors to be unconstrained, the most preferred capital ratio, denoted by χ, is equal to the

capital ratio Ki/Li the bank holds in status quo, since ∂E[πi]
∂χ > 0. Here the restructuring e�ect is zero.

However, there is the possibility that the positive re�nancing e�ect still dominates the restructuring e�ect

even if the later e�ect is positive. Then the costs resulting from the regulatory constraint on the lending

volume are smaller than the gain of the sunken re�nancing costs. Under this condition, the bank rD prefers

to be constrained by itself.

Proposition 2. An increase of capital requirements leads to a reduction in the total supply of loans and a

decrease of re�nancing costs for all banks.

The most notable results are those on competitive e�ects. Whereas the negative restructuring e�ect only

a�ects poorly capitalized banks, the re�nancing e�ect concerns all banks and reduces the negative externality.

All banks bene�t from lower re�nancing costs as a result of a higher capital ratio, but only the constrained

bank has to pay for it. Therefore, high capitalized banks will have an interest in raising the ratio while less

capitalized banks on which the constraint is binding will press for a lower requirement. Less capitalized banks

take into account that they will be punished for any capital ratio that is above their actual capital ratio.

On the other hand, big banks with huge equity bu�ers su�er no costs as long as the ratio is not binding on

them.17

Thus, de�ning any new capital ratio allocated by regulators has rent shifting e�ects between the two groups.

The regulator implicitly either de�nes the rents and the bene�ciary. Accordingly, those who are a�ected may

try to in�uence the decision and have an incentive to lobby in order to set binding capital requirement in

accordance to her ex ante level of K.

As a consequence, now the question does arise, which χ would a regulator implement. This is the issue of

the next section.

2.3 Socially Optimal Regulation

As a reference point, before we focus on the lobbying-game between the two banking groups, we describe the

capital ratio a social planner would implement. Keeping in mind that depositors are fully compensated by

higher interest rates for higher risk, the only ex ante externality in this set-up exists between the banks on

the re�nancing market. If there were no asymmetries of information on the market for deposits and unlimited

liability according to equation (2), each bank would pay an interest rate according to its risk behavior and

there would be no externality. Accordingly a policy instrument that minimizes the variance of equity capital

in the economy is welfare-improving.

However, for given g [K], the capital ratio that would maximize pro�ts of the average bank in the banking

sector characterizes the e�cient regulation policy, because here also no externality occurs.

G =

∫ K̃

K

(
p ·
(
R · Ki

χ
− rD

[
L
]
·Di

)
+ s ·

(
Di +Ki −

Ki

χ

))
· g [K] (6)

+

∫ K

K̃

(
p · (R · Li) + s · (Di +Ki − Li)− rD

[
L
]
·Di

)
· g [K] .

17 In the light of the �nancial crisis 2008 one may interpret low-capitalized �nancial institutions as investment banks, conduits
and structured-investment vehicles (SIVs) that characteristically failed to have �free capital�, i.e., capital in excess of regulatory
requirements.
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Since the organized banks contain few individuals, it ignores stakeholder rents, and thus has a utility function

given by V (χ) ≡ G characterized in equation (6). The collective optimum is given by:

χSoz =

− ∫ K̃K (p ·R− s) ·Ki · g [K]∫K
K

(
drD
dL
· dLdχ

)
·Di · g [K]


1
2

> 0. (7)

In the optimum the negative marginal e�ect on the expected pro�t from the increased riskiness of the loan of

the bank equals the positive marginal e�ect via a decrease in the re�nancing interest rate. With respect to

the current policy debate it is worth to mention that our result implies that a reduction of the total supply

of loans is welfare-improving compared to a situation in a laissez faire world.

3 The Political Contest for Regulation

This section examines how lobbying a�ects the political equilibrium regulation scheme. As we have seen in

the previous section regulation policy can be the source of rent transfers between market players. This rent

transfer resulting from regulatory intervention may be contestable via the political allocation mechanism

rather than purely designed by welfare-maximizing aspects discussed in section 2.3. Consequently, the regu-

lated banks seeks to in�uence the outcome of the political decision process. In order to receive the favorable

treatment of the regulator, the competitors spend money on marketing activities, lobbyists and other in�u-

ence activities. We model the political contestable rent of capital regulation by contesting the capital ratio

that will be implemented by the regulator.18

Speci�cally, suppose that the regulator's objective function G
(∑N

i=1E (πi) ,
∑N
i=1λi

)
depends on the banks'

expected pro�ts E(πi) and on the banks' lobbying e�orts λi. If the regulator does not prefer to generate a

contest and implements an optimal policy, then the value of the regulator's objective function is to maximize

{G = V } according to equation (6). It is plausible for the regulator to create a contest if and only if the

existence of a contest increases the expected value of its objective function. That is,

G
(∑N

i=1E (πi) ,
∑N
i=1λi

)
> max {G = V } . (8)

In the remainder of the paper we assume that this condition holds, e.g. a complete regulatory capture.

Now we introduce a �rst-price all-pay auction between banking groups, in which the competitor who expands

the highest e�ort can determine the capital ratio with probability 1. In the initial situation there already exists

a capital regulation policy in which some banks will be constrained by the capital ratio χ0 = K0/L0, whilst

other banks will not. Since an increase in the capital ratio implies a regulatory rent for banks if χ ≤ Ki/Li,

these banks lobby for a policy change whereas low capitalized banks promote the regulatory status quo.

Suppose that the chosen e�ort of both banks for in�uence-seeking activities translates deterministically into

an unobservable variable.

3.1 Capital Regulation as �rst-price all-pay auction

Let the agents confront the opportunity of in�uencing the outcome of the political decision in determining the

capital ratio. We model lobbying through a simple one-shot game, in which banks simultaneously donate some

18 In our setting capital regulation is modelled as the outcome of the political game between the competitors in the banking
sector. The risk-neutral banks compete for the political price that arises due to a policy choice of the regulator.
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contributions λi to the regulator. Whether or not they are ultimately successful all players who participate

in the political contest lose the resources which they spend in the attempt to in�uence the outcome of the

contest in their favor. The regulator then chooses the policy that was demanded by the banking group which

contributed the most. The other banks lose.

The timing of the game is as follows. In the �rst period, the banks o�er the regulator a bribe schedule,

λ. In the subsequent period, the regulator determines its policy, and collects the associated contributions.

Finally, banks determine investments taking the regulation policy as given. We solve the model by backward

induction.

Depositors are paid out rD, and λi is the e�ort made by each bank of type i for in�uence-seeking activities.

The optimality condition for the optimum amount of loans invested in the risky asset by bank i is thus easily

seen as given by

p

(
R− s− r′D [Li]

Li

L
·Di − λi

)
= 0. (9)

To solve for the Nash equilibrium in this lobbying game we have to determine the equilibrium e�ort for each

bank.

3.2 Forming Lobby-Groups

Now, it is again helpful to classify di�erent kinds of bank groups: (1) those banks that are constrained at

the status quo (χ0), (2) those who have equity bu�ers and (3) those that become constrained because of the

increase of the capital requirements. Speci�cally, we now argue that the regulator faces the question whether

he raises the capital ratio or not. Suppose that the regulator considers to implement a policy platform

χ1 > χ0.19 Now the contest between the banks involves a struggle between one group that defends the status

quo and another group that challenges it by �ghting for the new policy. The outcome of the contest depends

on the stakes of the contestants and their expected e�orts.

Obviously, those banks that are constrained in the status quo prefer no policy change and will spend e�ort

(λi ≥ 0) to promote the status quo. On the other side, it seems reasonable that those banks that are

unconstrained in a scenario with the announced policy platform χ1 will lobby for the policy switch. The

most interesting group consists of those banks that are unconstrained in the status quo and become restricted

with the new capital ratio. It is possible that some banks in this interval of K0 < Ki < K1 prefer to be

constrained by themselves, namely if this obtains enough bene�t in form of lower �nancing costs than the cost

of restructuring, e.g. if the re�nancing e�ect dominates the restructuring e�ect. To determine those banks

that seek to change the current regulation, we can identify the marginal bank that is indi�erent between the

two policy platforms:

p · (R · Li − (rD[L, χ0] ·Di))︸ ︷︷ ︸
pro�t in case ofχ0

= p · (R · K̂/χ1 − (rD[L, χ1] ·Di)) + s · (Di + K̂ − K̂/χ1)︸ ︷︷ ︸
pro�t in case ofχ1

. (10)

The marginal restricted bank has an endowment of equity that is equal to

K̂ =
p · (R · Li − (rD[L, χ0] ·Di)) + p(rD[L, χ1] ·Di))− s ·Di

p · (R/χ1 + s− s/χ1)
. (11)

19 The regulator is not introduced as a player in the policy-determination game. The role of the regulator is analyzed in
Epstein and Nitzan (2002) or Pastine and Pastine (2010).
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As a result we can divide the banks with K0 < Ki < K1 into two groups. The former has a status

quo preference ("defender"), the latter accept a higher capital ratio in exchange for cheaper re�nancing

("challenger"). Thus, one obtains the following opponents in the political battle for in�uence: all banks with

KD ≤ K̂ support the status quo whereas all banks with KC > K̂ favor a policy switch. We label the number

of all defending banks D and the number of challenging banks C.

3.3 Political Equilibrium

The value of each bank for or against a policy switch allocated in the contest υi is equal to the expected

regulatory rent as a result of a policy change. In order to de�ne banking group's i willingness to pay for

lobbying activities we compare the aggregate sum of their member banks' pro�ts of regulatory status quo

with the pro�ts in a situation with a capital ratio of χ1. In other words, Υi =
∑J
i |πi(χ0) − πi(χ1)|. As

mentioned above, the challengers would be the bene�ciary of a policy switch, the defenders would loose.

Thus all banks have a non-negative value to a policy switch allocated in the contest.

Each bank i chooses its e�orts λi simultaneously and the cost of e�ort is simply C(λi, J) with Cλi
> 0 and

CJ > 0. The positive derivative of the cost function with respect to the size of the associated banking group

Jε[C,D] re�ects the individual incentive to free ride on the lobbying of the other banks in this pressure

group. The bigger the banking group the more virulent is the free riding problem and as a result the higher

are the agency costs, e.g. costs for each banking group to coordinate. Di�erences with respect to banking

groups' free riding problem equivalently translate into di�erences in cost of providing a given level of e�ort.

Speci�cally, assume that one group consists of more banks than the competing banking group D 6= C. With

this asymmetry and given CJ > 0 we can implement any market structure in a situation in which the smaller

banking group has a headstart advantage; suppose, e.g., the contestants are symmetric with respect to their

valuation of a policy switch, but the defending banking group consists of more banks than the challenging

high-capitalized banks D > C. Then it becomes clear that CC(ΛC) = ΛC(ΥD/ΥC) ≡ δ and CD(ΛD) = ΥD.

In this case, the challenging banking group needs to expend almost δ units fewer than the opponent and

still wins the contest. The probability of realization of the two policies in this complete information contest

are formally given by the contest success function. It maps the vector of e�orts into probabilities for the

competing pressure groups. The challenging banking group with cumulative lobby e�ort ΛC =
∑C
c=0 λ wins

with probability

ρ1(ΛD,ΛC) =


1 ΛC > ΛD − δ,
1/2 ΛC = ΛD − δ,
0 ΛC < ΛD − δ.

The probability that the defending pressure group wins is ρ0(ΛD,ΛC) = 1− ρ1(ΛD,ΛC).

Of course no bank has an incentive to spend more than his valuation of the regulatory rent υ. Thus, ΥD − δ
de�nes the upper limit of reasonable e�orts. For ΥD = ΥC > 0 the challenger group can guarantee itself

a payo� of δ by spending just slightly more than ΥD − δ. But even though there is complete information

about valuations, each bank tries to make an inference as to what his competitor's strategy will be. If the

challenger will spend ΥD − δ + ε, the defender group has no incentive to stay in the public-policy contest.

But by knowing this, the challenger would have an incentive to make only a very small e�ort and achieve

a much larger payo�. As a result, there is no equilibrium in pure strategies, but in mixed strategies in

intervall
[
0,ΥD − δ

]
. The slope of the equilibrium cumulative distribution functions can be computed by the

equilibrium payo�.
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Fig. 2: Nash-equilibrium in mixed strategies

Proposition 3. For ΥD = ΥC the equilibrium outcome with asymmetric free riding (δ 6= 0) is given by the

cumulative distribution functions:

FC(ΛC) =

{
δ/ΥD + ΛC/ΥD, ΛCε[0,ΥD − δ],
1, ΛC ≥ ΥD − δ

and

FD(ΛD) =


δ/ΥC , ΛDε[0, δ],

δ/ΥC + ΛD − δ/ΥC , ΛDε[δ,ΥD],

1, ΛD ≥ ΥD.

The mixed strategies in Lemma 3 are mutually optimal replies and characterize the equilibrium in the lobbying

game.20 Figure 2 illustrates this point. The callengers have the option to win for sure with a contribution

just above TD − δ whereas the slope between 0, TD − δ charactarizes the change in the probability to win if

the banking group spends marginal more e�ort.

A remarkable feature of the equilibrium is that the bigger banking group, e. g. small banks have a disadvan-

tage in the contest due to his higher agency costs. The free riding e�ectively constrains each pressure group.

This group-e�ect δ does not change the basic nature of the political contest, there is still an equilibrium in

mixed strategies, but it may swing the advantage from the high-valuation banking group to his competitor

whose agency costs are lower. In equilibrium, if both banking groups have the same aggregate valuation

of a policy switch, the smaller banking group is able to use this size-advantage to secure himself a positive

expected payo�. In this context a highly concentrated banking sector generates less competition between

lobby groups and hence garner fewer donations. However, at Υ−i − Υi = δ, the group e�ect for banking

group i just o�sets his disadvantage in the political contest from his low valuation of the policy switch. In

this case the playing �eld is leveled and expected aggregate e�orts are maximized.

After having presented our model with banks that are grouped together in two di�erently-sized lobbying

rivals, which have di�erent lobbying cost structures because of their di�erent size, we now want to discuss

some of the policy implications of our results and their applicability to the real world of banking in the next

section.

4 Policy Implications

Our model's main policy implication is that high capitalized banks will always spend on lobbying costs to in-

�uence politicians and regulators to implement regulations in order to increase minimum capital requirements
20 The mixed-strategy equilibrium was �rst derived by Hilman and Riley (1989) and is compactly summarized by Konrad

(2007).
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with detrimental e�ects to their competitors. Of course, this result follows from our empirically motivated

assumption that there are big banks with huge equity endowment and small banks that are less capitalized.

One can interpret the interest of big banks to tighten the regulatory standards as an attempt to increase

their market share and to increase the entry barriers for potential competitors. We showed that policy inter-

ventions that lower the entry barriers i.e. lax capital regulation thereby intensivy competition may worsen

the excessive risk-taking problem in our setup because risk-shifting incentives arise with decreasing market

share. Whilst we agree that the heterogeneity of banks with respect to equity bu�ers is a strong assumption,

we believe that the banking sector can indeed be characterized by this assumption. Our model's extension

has shown that lobbying gets even more intense when there is a high degree of fragmentation in the banking

sector. In case of Germany, this is an assumption which seems very plausible to make given empirical results

of concentration measures in the banking industry. To provide some basic empirical motivation, we consider

some key descriptive statistics of the German banking sector in the following table:

Selected statistics about banking groups in Germany

End of July 2010, in Millions of Euro

Source: Deutsche Bundesbank, Bankenstatistik

Banking group Number of banks size of balance sheet loans to non-banks capital

Large banks 4 1310865 407174 70629
Landesbanken 10 1392781 539672 65740
Sparkassen 430 1064262 652697 59699
Kreditgenossenschaften 1154 692991 398778 41162

Tab. 1: Selected statistics about banking groups in Germany; The four large banks (Groÿbanken) were in
July 2010 the Deutsche Bank AG, Commerzbank AG, UniCreditbank AG and Deutsche Postbank
AG. Sparkassen are the German savings banks. For more information about the banking groups
please see the explanatory notes of the Bankenstatistik of the Deutsche Bundesbank.

The table gives the size of the relevant banking groups together with the total value of their combined balance

sheets, loans to non-banks and capital. The four large German banks in July 2010 were the Deutsche Bank

AG, Commerzbank AG, UniCreditbank AG and Deutsche Postbank AG. The aggregate balance sheet of the

four large German banks is almost the same as the aggregate balance sheet of the ten German Landesbanken

and around one-third larger than the aggregate balance sheet of all 430 German savings banks together.

More importantly for our purposes, the aggregate capital of the four large banks is bigger than that of the

savings banks. Our model's key assumption thus seems to be grounded well in the data for the German

banking industry: There are only four large banks in Germany which have individually by far more capital

than their competing savings banks which are individually small but large in number.

Finally, the current debate in Germany about new banking regulations under the so-called Basel III-accord

deserves mentioning. Basically, German savings banks were initially opposed to stricter capital rules, whilst

the large German banks were in favor of stricter rules on capital. Savings banks argued this would unneces-

sarily reduce loan supply to businesses and households.21 The Association of German Public Sector Banks

(VÖB) representing the ten Landesbanken as well as the development banks owned by the federal and state

governments declares the Basel III agreement as regulatory blind �ying with unknown consequences for the

German banks and companies. Instead large banks believe they would be well-enough equipped with capital

to satisfy the more stringent higher capital ratios, for example the Deutsche Bank AG announced that they

21 See Zentraler Kreditausschuss (an association of German savings banks like Volksbanken, Rai�eisenbanken, Sparkassen-
und Giroverband) Position Paper on the Consultative Document of the Basel Committee �Strengthening the Resilience of the
Banking Sector". In particular note their statement on page 3: �There is a need for a grandfathering clause of at least 30 years
for own funds instruments which are recognised as such under the current rules in order to give the institutions time to adjust
to the new conditions and to avoid provoking friction in lending."
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will be able to ful�ll the Basel III requirements already in the year 2013. Thus, even though it is unclear as

to why exactly savings banks were initially opposed to higher capital ratios, this would in fact be in line with

the model we presented above. In our case, small banks loose by not being able to optimally - and fully -

invest in the risky asset, whilst large banks gain from cheaper re�nancing conditions on the deposit market.

Needless to say, our model is highly stylized, but we believe the basic line of argument can be applied to

di�erent forms of banking regulations with similar results.

5 Conclusion

Regulatory intervention gives rise to political contests in which the regulatory scheme is determined by

the existing status quo and some new public policy proposal. In this paper we analyze the competitive

e�ects of capital regulation and its feedback on the public policy contest. Without regulatory intervention

asymmetric information results in excessive risk-taking because of moral hazard and risk-shifting incentives.

The immediate e�ect of the introduction/ an increase of capital requirements is a reduction in the total

supply of risky loans and accordingly a shortfall of re�nancing costs in the banking sector. Thereby the

regulator indirectly a�ects the stakes of the competitors and their equilibrium expected pro�ts. Since short-

term recapitalization is costly, capital requirements temporarily constrain the bank's lending activities of

low-capitalized banks. With this capacity constraint, it has been shown that, depending on the equity

endowment of the banks de�ning a new capital ratio has rent shifting e�ects within the banking sector. An

increase of capital requirements decreases the low capitalized bank's margins inducing them to shift their

portfolio choice, while high capitalized banks bene�t from lower re�nancing costs.

Thus, in contrast to the literature of the impact of capital regulation, this analysis suggests that some

banks may bene�t from the introduction of binding capital constraint due to regulatory requirements. This

certain demand for regulation provides the ground for a political contest for capital regulation. Our results

demonstrate the importance of the market as well as the organisation structure of the banking market. When

competition is intense, the incentives to take risk are maximal, since the risk assumed by the investments of

the individual bank is not observable. So we have argued that increasing capital requirements may stabilize

the banking system because it lowers the variance of equity bu�ers and thereby low-capitalized competitors

to take less risk.

In the political equilibrium higher capitalized banks make it more likely that the regulator implements the

policy alternative they prefer (an increase in capital requirements). This trend is reinforced the higher

the headstart advantage of this challenging banking group, e.g. the lower their coordination costs for the

lobbying game. If high-capitalized banks have a bigger market-share, they need to expend almost δ units

fewer than the opponent and still win the contest. If both groups have the same aggregate valuation of

a policy switch, the smaller one is able to use its size-advantage. Thus, our model suggests that a highly

concentrated banking sector generates less competition between lobbyist, garners fewer donations and leads

to more prudent investments.

However, one may argue that competition also lower the rates that �rms have to pay for loans and may

improve the average quality of loan applicants (see Boyd and De Nicolò 2005). Banks may not fully control

the risk-taking of their portfolio. Taking this into account, Boyd and De Nicolò stated a U-shaped relationship

between competition and excessive risk-taking. When both banks and �rms have to monitor their investments

there is a potential ambigious relationship between market structure and risk-taking. Available empirical

evidence points out a complex relationship between concentration and stability and has not so far come to a

consensus.22

22 see Vives (2010) for an overview.



A Appendix: Proof of Proposition 1 16

The simple model presented here deserves some comments. To simplify the analysis and to focus on com-

petitive e�ects of capital regulation in a banking sector with heterogenous banks, we have build a model

with no possibilities of discrimination between heterogenous banks by depositors in setting the interest rate.

Yet we argue that our modelling captures a key feature of the �nancial sector that was highlighted by the

�nancial crises: a high degree of opaqueness where the signaling by banks for example with capital endow-

ment declared in the balance sheet is seen as cheap talk. This assumption illustrates a �nding of the Basel

Committee (2009) saying that, as they went to the crisis, large banks had equity amounting to only 2% of

their balance sheets - despite regulatory requirements of 10%. However, a natural extention of our model

would include the possibility of depositors to observe banks' capital or screening possibilities before setting

default premia. The incorporation of the e�ects of transparency on the political equilibrium seems to be a

fruitful area for future research..

A second line of future research is to conduct a more thorough analysis of the optimal �eld of lobby activities

by banks. So far we have concentrated our view on the political contest for the degree of tightness of the

capital regulation. But one may think of alternative policy instruments that would change the risk-allocation

for example monetary policy. Via in�uencing the interest rate set by the central bank, thereby the opportunity

costs of depositors, banks may seek to distort the arbitrage condition of investors strategically. Incorporating

the decision under which conditions a bank should lobby for capital adequacy rules or monetary policy

changes into our model is a promising project for future extentions.

A Appendix: Proof of Proposition 1

The implicit equation for the optimal amount of loans invested in the risky asset L∗ for s · (D +Ki − Li) <
rD
[
L
]
·D is given by

R− s = r′D [Li]
Li

L
·Di,

with L = Li + L−i, where L−i is the aggregate loan volume of bank i' s competitors. For each bank the

interest rate on the deposit market can be described by a function rD [Li + L−i] , which incorporates the

banking sector's investment in the risky market. Substituting r′D (cf. equation 4) yields

R− s =

s · (1− p) ·
∫K

K
·U ′
[
s
(
D +K − Li − L−i

)]
· g [K]

p ·
∫K

K
D · U ′

[
rD ·D

]
· g [K]︸ ︷︷ ︸


>0

Li

Li + L−i
·Di.

Hence for U ′ > 0, we can rewrite this as

L∗i = (R− s) · L
∗
i + L−i

Di
·

 p ·
∫K

K
D · U ′

[
rD ·D

]
· g [K]

(1− p) · s ·
∫K

K
U ′
[
s
(
D +K − L∗i − L−i

)]
· g [K]

 > 0. (12)

Comparing this optimality condition with the corresponding investment problem under unlimited liability

LSoz = (p ·R− s) · L
∗
i + L−i

Di
·

 p ·
∫K

K
D · U ′

[
rD ·D

]
· g [K]

(1− p) · s ·
∫K

K
U ′
[
s
(
D +K − L∗i − L−i

)]
· g [K]

 > L∗i (13)

shows the ine�cient overinvestment in the risky investment market. Furthermore, we can total di�erentiate

(12) in order to derive the optimal reaction of a bank to the investments behaviour of its competitors:
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dL∗i =

(
R− s

Di

)
· dL∗i (·) +

s · (1− p) ·
∫K

K
U ′ [−s] · g [K](

(1− p) · s ·
∫K

K
U ′
[
s
(
D +K − L∗i − L−i

)]
· g [K]

)2 · dLi

+

(
R− s

Di

)
· dL∗−i (·) +

s · (1− p) ·
∫K

K
U ′ [−s] · g [K](

(1− p) · s ·
∫K

K
U ′
[
s
(
D +K − L∗i − L−i

)]
· g [K]

)2 · dL−i.

Rearranging leads to

dL∗i
dL−i

=

R−s
Di

(·) +
∫K
K U′[−s]·g[K]

(1−p)·s·
(∫K

K U′[s(D+K−L∗i−L−i)]·g[K]
)2

1− R−s
Di

(·)−
∫K
K U′[−s]·g[K]

(1−p)·s·
(∫K

K U′[s(D+K−L∗i−L−i)]·g[K]
)2
. (14)

From equ. (14) it is not straightforward to see whether an increase in L−i increases or decreases Li and hence

which e�ect the competitors investment behavior has on Li. However, it can be shown that for R−s
Di

(·) +∫K
K
U ′[−s]·g[K]

(1−p)·s·
(∫K

K
U ′[s(D+K−L∗i−L−i)]·g[K]

)2 < 1, the loan volumes are strategic complements. The marginal increase

in the competitors' loan volumes translates into a rise in the loan volume. Thus, the decrease in the competitor

loan volumes induces a bank i to decrease its loan volume even further and so on. This illustrates the risk-

mitigating e�ect of rising market dominance in the market of loans. The moral hazard behavior of big banks

is limited. Hence, when the competitors' reactions are taken into account, there is a strong tendency for banks

to take less risk in response to an increase in market share. In turn, this implies that there is a tendency to

take excessive risk in highly competitive market structures.

B Appendix: Proof of Proposition 2

We �rst show that the loan volume in the banking sector shrinks as capital requirements increase. Consider

the loan market volume in the banking sector:

L =

∫ K̃

K

Ki

χ
· g [K] +

∫ K

K̃

(L∗i ) · g [K] , (15)

where χ is the capital minimum requirement. For given χ > K
L the derivative with respect to χ yields

dL

dχ
=

∫ K̃

K

(
−Ki

χ2

)
· g [K] < 0. (16)

The introduction of capital requirements that are at least binding for one bank results in a contraction of

risky loans. As shown above, the contraction of L leads to a reduction in the interest rate rD demanded by

depositors:

drD

dL
=

dU(sDD)

dL

dU(sDD)
di

=
−
∫K

K
−s · U ′

[
s
(
D +K − L

)]
(1− p) · g [K]∫K

K
D · U ′

[
rD ·D

]
· p · g [K]

> 0. (17)
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