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Abstract

This paper develops a simple model using a principal-agent framework to explore the

relationship between moral hazard and risk-taking in �nancial institutions. Whereas

existing literature focusses only on the external moral hazard problem that exists be-

tween banks and regulators, there also exists an internal agency between banks and

bankers that remains largely ignored. The model presented in this paper hence incor-

porates both the external and internal con�icts in incentives, as well as the e¤ect of

business cycles on risk-taking, to examine the underlying conditions which increase in-

centives for risk-taking. In addition to developing a framework with which micro-level

decisions within banks can be analysed, this paper contributes to the existing debate

on the e¤ectiveness of policies in regulating risk-taking behaviour.

The main argument of this paper is that it is the internal problem that lies at

the crux of why we observe excessive levels of risk-taking by �nancial institutions.

Examining how and why these internal incentives di¤er allows for the development of

contracts that assist in reducing the level of risk taken by banker ex ante, and hence

lessen the need for ex post regulatory policies.
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1 Introduction

The recent Global Financial Crisis (GFC) of 2007 was the culmination of a period

characterised by an abundance of capital, the proliferation of investment opportunities

and a trend of increasingly risky investment decisions. Heightened con�dence in the

economy as well as strong competition led to the over-leveraging of balance sheets

and an accumulation of high risk investments which left banks highly exposed and

vulnerable to external shocks.

The inevitable consequences of this unwarranted risk-taking within the banking

sector were extensive liquidity and insolvency issues, leading to the threat of collapse

of banks and the need for governments to bailout many large institutions. It is this

intervention to protect �nancial institutions from collapse that is at the heart of why

banks are prone to a level of risk-taking that is not sustainable, nor optimal for soci-

ety. A further issue here is that large �nancial institutions which are �Too-Big-To-Fail�

(TBTF) pose a signi�cant systemic risk in the event of their failure, and can reasonably

expect to be bailed out if they encounter solvency issues. Publicly owned institutions

already operate under limited liability as they are only ever liable to their level of capi-

tal, but the impact becomes more pronounced when TBTF banks are insured explicitly

or implicitly, from the threat of collapse by government guarantees and other regula-

tory policies. Furthermore, increasingly complex �nancial instruments and activities

increase the opacity of investment portfolios, giving rise to moral hazard.

This notion is well versed in the existing literature, with many studies demonstrating

the result that �nancial institutions protected by limited liability are more likely to

exhibit a higher level of risk-taking than smaller banks. The underlying issue here is

that the level of risk privately optimal for a bank is not necessarily equal to what is

optimal for society. This excessive risk-taking leaves banks highly exposed to any shocks

and raises the probability of collapse. Furthermore, if banks concurrently exhibit this

risk-taking behaviour, it raises the probability of �nancial crises. The cost to society

in these situations is both extreme and highly unnecessary.

The problem is that the GFC occurred despite di¤erent forms of regulation being
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in place. The Basel II framework recommended by the Basel Committee on Banking

Supervision in 2004 evidently failed to successfully regulate the incentives of �nancial

institutions to take risk. Basel III, released in 2010 aims to extend and correct for the

failings of Basel III, by introducing tighter measures for capital adequacy and leverage

ratios. Recent literature has attempted to evaluate the e¤ectiveness of these reforms,

but the results from these studies remain mixed and highly debated.

There is however, a limitation to the studies which have been conducted thus far

in this �eld. The majority of these studies have been conducted empirically, and only

measure the probability of risk-taking behaviour in banks, without appropriately un-

derstanding the underlying reasons why. Moreover, they only analyse the moral hazard

problem that exists externally between the bank and a regulator. To recognise the true

impact of regulation on risk-taking in banking, the internal agency problem between a

bank and its agents needs to be examined. The reason for this is that it is the individual

bankers themselves who are in charge of the underwriting process within banks, and it

is their incentives and decisions to undertake risk that dictates the overall level of risk

taken by a bank.

This paper addresses these shortcomings by developing a simple model which uses a

principal-agent framework to incorporate both the internal and external agency prob-

lems. In analysing banks at the individual level, this paper aims to answer the question

of when banks and bankers are prone to undertaking a level of risk that not optimal,

and why. Secondly, it establishes the reasons behind the con�ict in incentives internally

between the bank and the banker, and externally between the bank and a regulator.

In addition to developing a framework with which micro-level decisions within banks

can be analysed, this paper contributes to the existing debate on the e¤ectiveness of

regulatory policies. Understanding the impacts of di¤erent factors on the underlying

incentives to take risk allows for a better analysis of the e¤ectiveness of existing policies.

Additionally, it allows for the development of alternative solutions that can prevent risk-

taking behaviour rather than those that only attempt mitigate the impact of excessive

risk once it has been taken.

The model here consists of a bank and a banker who have the choice of investing in
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two types of assets, where one asset is inherently riskier than the other. The investment

decision is delegated to the banker but due to a lack of monitoring and variability in the

expected returns, the banker�s decision is unobserved by the bank. The main results of

the model are as follows.

Firstly, the bank�s incentive to take risks is increasing in leverage, which agrees with

existing literature and what is observed in reality. However, despite this behaviour, it is

not clear whether leverage ratios and capital requirements help to mitigate the bank�s

preference for risk. Secondly, and more signi�cantly, the banker will always have a

greater incentive to take risks than the bank, and the incentive to do so can be inten-

si�ed under certain conditions. The reason for this is moral hazard, where the banker

can potentially receive a higher payo¤ by making a risky, and unobserved, investment

decision. The importance of this result arises from its impact on policy discussion.

Even assuming that regulatory policies can help align external incentives, they will not

necessarily have any e¤ect on the banker�s preferences to take risk. This paper suggests

that alternative forms of contracts, such as partnership or options contracts, can help

align internal incentives and prevent risk-taking by the banker.

The discussion so far has covered the �moral hazard�and �risk-taking�aspects of this

paper�s title. The third facet of this paper is examining the role of the business cycle

on incentives for risk-taking, an aspect which has been studied very little in existing

literature. Observing the real life behaviour of �nancial institutions reveals that banks

are prone to taking a higher (lower) level of risk in times of high (low) economic growth.

The impact of this procyclical risk-taking is that it ampli�es the existing e¤ect of the

business cycle. The question to ask is why. How do the incentives of banks and bankers

change with the business cycle so as to make this type of behaviour optimal? Moreover,

how can incentives be altered so as to encourage an optimal level of risk taking across

the entire business cycle?

The model incorporates the impact of the business cycle on a bank through an

exogenously determined cost of funds, which impacts incentives through its e¤ect on

the expected returns from an investment. The model �nds that both the bank and the

banker�s incentives to take risks are increasing in the cost of funds. Additionally, under
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certain conditions, banks will not have any incentive to reduce risk-taking; rather, they

have an incentive to adopt a �gambling for resurrection�strategy. This is in alignment

with observations that risk-taking is procyclical. Furthermore, the impact of funding

costs on incentives for risk-taking highlights the importance of the central bank and its

instruments. Discount window lending, albeit at discounted rates can o¤er a solution to

preventing risk-taking behaviour by banks, much in the same way alternative contracts

help prevent risk-taking behaviour by the banker.

The important point to be gained from this paper is that the analysis of internal

incentives to take risks allows for the formation of contracts such that bankers�ex ante

incentives for risk-taking are minimised. This also holds for regulatory instruments

available to the central bank in changing the incentives of the bank. Minimising the

incentives to take risks initially will diminish the need for ex post regulatory policies

that operate only to reduce the impact of a risk once it has already been taken.

The remainder of the paper is structured as follows: Section 2 presents a brief dis-

cussion of some related literature in the �eld of banking regulation; Section 3 introduces

the basic features of the model and describes the payo¤s of the di¤erent parties; Section

4 outlines the main results; Section 5 discusses the implications for policy development;

Section 6 concludes.
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2 Literature

Whether regulation has the desired impact on the behaviour of banks and �nancial

institutions has been the subject of debate among economists for decades, with the

issue again emerging to the forefront of policy debate after the Global Financial Crisis.

Claimed by many to be the worst crisis to occur since the Great Depression, the rapid

accumulation of excessively risky assets and their subsequent failure is seen as the over-

riding cause of the collapse of several �nancial institutions and the ensuing instability

in �nancial markets. The result of these failures was severe �a widespread credit crisis

and the coordinated recessions in economies around the world, the e¤ects of which are

still evident today.

Signi�cant questions arising from this crisis were whether regulation, or lack thereof,

was a factor in this risk-taking behaviour exhibited by �nancial institutions, and whether

alternative actions could prevent these types of crises from occurring again in the fu-

ture. The literature on bank regulation is fairly mixed as to its role and e¤ectiveness in

helping �nancial markets reach a social optimum. While many insist the necessity and

importance of regulating bodies and government intervention in creating an e¤ective

�nancial system, others propose that it is this interference that provides the incentives

for banks to behave less optimally.

In his collection of papers, Rochet (2008) attempts to answer the pertinent ques-

tion of why banking crises occur, reaching the general conclusion that banking crises

are often triggered, or certainly exacerbated, by government intervention and political

motives. The primary reason for this is due to the moral hazard that arises from the

implementation of regulatory policy, and as a result, banks are more likely to exhibit

behaviour which places them at a greater risk of failure. The consensus is that the

intervention of governments and regulating bodies to protect �nancial institutions ex

post creates an environment such that they have an incentive to take on an excessive

level of risk ex ante.

A role taken on by central banks during periods of �nancial stress is the �lender

of last resort�, whereby central banks provide emergency funds to institutions that
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are otherwise solvent, but experiencing temporary shortages in liquid funds. While

interest rates for this discount window lending help ensure insolvent banks do not

have an incentive to use this funding as an alternative source of funds, this form of

lending is subject to political interference, particularly when dealing with banks that

are systemically important. The extent of political interference is made evident in the

literature examining deposit insurance schemes.

The Federal Deposit Insurance Corporation has the role of preventing bank runs and

protecting small depositors. However, Rochet (2008) assets that this form of protection

increases the level of risk-taking exhibited by banks due to the guarantees made by

governments and regulating institutions to protect deposits in the event of failure.

Rochet concludes by stating that countries which had these protection schemes in place

were more likely to experience crises due to the shift away from incentives to reduce

risk. Other papers examining the e¤ect of deposit insurance schemes on moral hazard

also agree with this claim. For example, using a sample of 61 countries in the period of

1980-1997, Demirgüç-Kunt & Detragiache (2000) empirically �nd that the introduction

of a deposit insurance scheme substantially increased the likelihood of a banking crisis.

Earlier studies from the US by Thiess & Gerlowski (1989) and Wheelock (1992)

found equivalent results whereby risk-taking by banks, and the subsequent probability

of failure increased with the introduction of deposit insurance schemes. The reason for

this result is that �nancial crises are estimated to reduce output in the economy by 15-

20% (Hoggarth et al. (2002)), and this drop can be made more signi�cant in the event

of a concurrent currency crisis. This means that governments and regulating bodies

will always have an incentive to bailout struggling �nancial institutions, particularly

those that are systemically signi�cant, if a �nancial crisis could be prevented or at least

mitigated by their protection. Moral hazard is the feature in all of these situations,

where systemically important institutions have an incentive to take excessive risk ex

ante, if they have reason to believe they will be bailed out and the value of deposits

guaranteed, ex post.

Rochet (2008) concluded by suggesting that regulatory practices should be focused

towards the more e¤ective supervision of banks, particularly as the complexity of in-
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stitutions and activities increases. Additionally, better market discipline is required to

reinstate the credibility of regulation practices and eliminate the political pressure that

exists surrounding the bailout of failing institutions.

This is complemented by Rochet (2009), in which he outlines the problems asso-

ciated with systemic, TBTF institutions and o¤ers solutions to help eliminate their

incentives to take excessive risk, and resolve the problem of systemic institutions them-

selves. Comparing the suggestions of existing literature in the area, Rochet discusses

how previous insights into the TBTF issue failed to apply after the recent �nancial

crisis. As a result, Rochet suggests that in order to allay the moral hazard problem

associated with systemic institutions, regulating bodies should aim to stabilise �nan-

cial markets themselves and related critical infrastructure, and only protect the few

institutions formally established, at the discretion of the central bank, as sytemically

important.

A second issue prevalent in the literature is bank leverage and its e¤ect on incentives

to take risk. Through an empirical study, Bhagat et al. (2012) explored the relationship

between the size, leverage and the risk-taking behaviour exhibited by �nancial insti-

tutions. The authors��ndings agree with previous work that bank size is positively

correlated with risk-taking, which corresponds with the idea that TBTF institutions

have higher incentive to take risks than smaller banks. Secondly, they propose that

leverage is the tool by which banks engage in this unwarranted risk-taking.

In cases of high leverage and excessive risk-taking, the literature is mixed in its

suggestions for regulation. A tightening of capital requirements is most commonly

cited as a possible solution to this problem as it increases the proportion of capital to

depositors funds placed at risk when making investments. Convention suggests that

capital requirements work by exposing the bank to a greater amount of downside risk

and if capital requirements act as a binding constraint on bank behaviour, then the

incentives for risk-taking will be minimised

Using a model consisting of �gambling�or �prudent�asset choices, Repullo (2004)

�nds the result that higher capital requirements reduce bank�s incentives for investing

in a �gambling�asset and helped ensure that banks reached an equilibrium where only
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the �prudent�asset was preferred. However, many have found a contradictory �ndings.

Milne & Whalley (2001), amongst others, obtained results suggesting that altering

capital requirements has no long-term impact on risk-taking.

From this brief review, there are a few patterns that emerge from the banking

regulation literature: �rstly, the moral hazard problem is central to why we see an

excessive amount of risk-taking in the banking industry. Secondly, the e¤ectiveness of

regulation in lessening the moral hazard problem is heavily disputed, be it government

bailouts, deposit insurance schemes or capital requirements.

This paper attempts to address these three features, exploring the relationship

between moral hazard and risk-taking and the factors that can worsen the existing

con�ict between banks and regulators. Furthermore, observations from past �nancial

crises reveal there is some relationship between risk-taking and the business cycle. This

paper will establish the reasons for why this may be the case.

There is however, a larger contribution of this paper which addresses a surprising

gap in the existing literature. The majority of literature on banking regulation assesses

the e¤ectiveness of policies based on how they lessen the con�ict in incentives that exists

between �nancial institutions and their regulators. That is, existing literature focusses

only on the external moral hazard problem, and assessment of regulatory reforms is

based on their e¤ectiveness in controlling this external problem. However there also

exists an internal agency problem that lies at the heart of why we observe an excessive

level of risk in certain periods than others.

The literature fails to examine the incentives of the bankers within �nancial institu-

tions despite the fact that risk-taking in banks is dependent on the investment choices

of individual bankers. Hence, this paper examines the internal moral hazard prob-

lem by making explicit the incentives of bankers to take part in risk-taking behaviour.

Examining how and why these internal incentives di¤er allows for the development of

policies that can assist in reducing the level of risk taken by banker ex ante, and hence

lessen the need for ex post regulation.
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3 Model

Consider a risk-neutral bank which has the option of investing in one of two types

of assets s = G;B. Both assets provide one of three returns ri for the bank, where

i = h;m; f :

ri =

8>>>><>>>>:
rh w.p. �hs

rm w.p. �ms

rf w.p. 1� �hs � �ms

where rh > rm > rf

The probabilities of each type of return being realised are distributed such that

the ex ante returns from both investment choices are equal, yet asset G second order

stochastically dominates B; that is, B is a mean preserving spread of G. A result of this

is that B will have a greater weighting of probabilities at the ends of the distribution for

both rh or rf . These features are in keeping with the de�nition of a �riskier�asset given

by Rothschild & Stiglitz (1970). Hence, asset B is the inherently riskier investment

choice for the bank as there is more uncertainty in its outcome and thus poses a greater

risk of failure, in comparison with G.

While the expected return of both asset types needs to be equal (but not neces-

sarily zero as in the example below), there is no restriction placed upon the returns

and distribution probabilities. As an illustration, the two assets can be symmetric or

asymmetric respectively as in the following two examples:

ri G B

10 1
4

3
8

0 1
2

1
4

�10 1
4

3
8

E[r] = 0

ri G B

10 1
4

2
3

5 1
2 0

�20 1
4

1
3

E[r] = 0

Note that given equal ex ante returns, a risk-neutral individual will be indi¤erent

between the two asset choices.
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3.1 Investment and the Role of Depositors

The level of investment I is given by the bank�s accounting identity:

I = D + E (3.1)

where D represents the funds of depositors used for investment and E denotes the

bank�s equity. Investment can also be expressed as a function of equity E and the

bank�s leverage l:

I = E(1 + l) (3.2)

Using (3.1) and (3.2), we can obtain the di¤erence between the bank�s level of invest-

ment and their equity, given by I � E = El. This di¤erence El must somehow be

funded, and combining the above equations, we �nd

D = El (3.3)

From this, we see that the role of deposits is an important one. Banks use the funds

of depositors in addition to their own capital to invest in assets. The issue which arises

from this is that while banks will earn a return on the full amount invested E(1 + l),

they are only liable up to their level of equity E if the investment fails; that is, banks

are protected by limited liability. Deposits, which make up the level of investment in

excess of equity, will not be fairly accounted for by the bank when determining the

riskiness of an asset. This problem is made worse as the leverage of banks l = D
E

increases, as it places a greater proportion of depositor funds at risk.

This e¤ect of limited liability is also exacerbated by the explicit or implicit assur-

ances made by governments to �bail out�or guarantee the funds of depositors held by

�nancial institutions deemed TBTF. While this classi�cation is by no means properly

de�ned, it is commonly assigned to institutions that would pose signi�cant systemic

�nancial risk in the event of their failure.
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3.2 Bank Payo¤s

For every unit of investment, the bank incurs an exogenously determined cost of ob-

taining funds c, here interpreted as an indicator of the prevailing economic conditions

within which the bank is operating. Given a return ri on investment, bank pro�ts can

be written as �i = E(1 + l)(ri � c), where (ri � c) represents the net return made on

an investment. I assume E(1+ l)(ri� c) > 0 such that investment in these assets holds

some value to society. Accounting for the probabilities of each return being realised

given the investment choice, we �nd the expression for the bank�s expected pro�t:

E [�s] = E (1 + l)
h�
rh � c

�
�hs + (r

m � c) �ms +
�
rf � c

��
1� �hs � �ms

�i
(3.4)

While the net returns
�
rh � c

�
, (rm � c) > 0, a failed investment leads to an outcome

of
�
rf � c

�
< 0: Given our assumption of a mean preserving spreads, asset B returns

this last outcome with the greatest probability.

Expanding upon the expression for pro�ts, bank value can be de�ned as the sum of

the bank�s total equity and the pro�ts earned through investment. An outcome of rf

leads to a negative return such that losses exceed bank equity, resulting in the complete

wipeout of the bank. As a result of limited liability, any negative returns resulting from

the failure of an investment will only be incurred up to the level of E, hence the lowest

possible value for a bank, even in the event of total failure, is 0. The value function of a

bank is given by vi = max
�
0; E + �i

	
. As in the pro�ts case, we �nd the expression for

the bank�s ex ante or expected value by accounting for the probability of each outcome

being realised:

E [vs] = E
�
�hs + �

m
s

�
+E (1 + l)

h�
rh � c

�
�hs + (r

m � c) �ms
i
+0

�
1� �hs � �ms

�
(3.5)

The decision itself of whether investment is made in asset G or B is delegated to

a risk-neutral agent, hereafter referred to as the banker. The banker acts as an under-

writer, assessing the level of risk and exposure of potential investment opportunities,

and then making the decision to invest or not on behalf of the bank. It is assumed the
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�nal investment decision, whether the banker invested in G or B; is unobserved by the

bank and since the expected return from each asset type is equal, this decision cannot

be deduced after returns are realised. Accordingly, the banker is contracted upon the

�nal return to the bank rather than the banker�s investment choice.

3.3 Banker Payo¤s

The banker receives a transfer in return for making the investment choice on behalf

of the bank. The incentive scheme o¤ered by the bank is linear in nature, and while

this is not necessarily optimal, it is a scheme commonly seen in �nancial institutions in

reality1.

While the banker exerts some level of e¤ort in determining whether an asset is type

G or B, the cost of e¤ort for the banker here is normalised to zero for simplicity, as

e¤ort is exerted always and does not impact on the �nal investment decision. For each

investment made, the banker receives a �xed salary w, as well as a variable component,

or commission, equal to some fraction b of bank surplus, which in this instance is equal

to the bank�s pro�ts. The banker is protected by limited liability and the variable

component has a base limit equal to zero. Thus, when incentivised on pro�ts, the

banker�s transfer function is equal to ti = w + bmaxf0; �ig. Expected transfers to the

banker are as follows:

E [ts] = w + b
h
0
�
1� �hs � �ms

�
+ E (1 + l)

��
rh � c

�
�hs + (r

m � c) �ms
�i

(3.6)

The potential bonus transfer to the banker is equal to zero in the event of a failed

investment which occurs with probability
�
1� �hs � �ms

�
, and some positive fraction of

pro�ts in the event of a high or medium return which occurs with probability �hs and

�ms .

1Pay schemes of loan o¢ cers in the US commonly feature a base salary plus a commission or
bonus for the loans originated. See Bureau of Labor Statistics, U.S. Department of Labour -
http://www.bls.gov/ooh/business-and-�nancial/loan-o¢ cers.htm
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4 Analysis

In an attempt to analyse the varying motivations of the bank and the banker, I examine

the di¤erences in incentives of each party to invest in the less risky asset G.

4.1 Bank Incentives

Using the value function of the bank described earlier, I construct the incentive com-

patibility (IC) constraint for the bank, illustrating the condition that must be satis�ed

for the bank to have an incentive to invest in G. This will only occur when the bank�s

expected value from investing in G is greater than the expected value from investing

in B, as shown by the following inequality:

E
�
�hG + �

m
G

�
+ E (1 + l)

h�
rh � c

�
�hG + (r

m � c) �mG
i
>

E
�
�hB + �

m
B

�
+ E (1 + l)

h�
rh � c

�
�hB + (r

m � c) �mB
i
(4.1)

Combining terms, this condition can be simpli�ed to the following form:

(1 + l)
�
��hRh +��mRm

�
> �

�
��h +��m

�
(4.2)

where Ri � ri � c and ��i � �iG � �iB. Given B is a mean preserving spread of G it is

known that ��h < 0 and ��m > 0.

Lemma 1 If B is a mean preserving spread of G, then ��h +��m > 0.

Proof. See Appendix A.1.

Using Lemma 1, it can be determined that the RHS of the bank�s condition (4.2) is

strictly negative. The intuition behind this is that the constraint accounts for the idea

that the bank is concerned about its total value, which includes equity in addition to

pro�ts. Equation (4.2) therefore describes the incentives of the bank when choosing an

investment �the expected increase in pro�ts must be at least equal to the potential loss

in equity. This condition speci�es what is optimal for the bank and if it were possible
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to direct the banker, or sanction the banker�s investment decision, it would do so on

this basis.

4.1.1 Bank�s Con�ict

Whereas above I considered the circumstances under which the bank will have greater

incentive to invest in the less risky asset, I now examine the possibility of the bank�s

constraint failing, and the conditions under which this may occur. Expanding the

bank�s constraint (4.2) given earlier and rearranging to make c the subject yields the

following condition:

c 6 1

1 + l
+
��hrh +��mrm

��h +��m
(4.3)

This expression illustrates the minimum level of returns the bank is willing to accept

before it �nds incentive to invest in the riskier asset, in an attempt to realise greater

returns. From Lemma 1, it is known that ��h +��m will be positive. The sign of the

entire last term however, is dependent on the relative di¤erence between rh and rm. If

rh is very high relative to rm such that ��hrh +��mrm 6 0, the bank will no longer

have any incentive to reduce risk, preferring to invest in B.

In cases such as these, the impact of leverage is signi�cant:

Proposition 1 Bank risk-taking is increasing in leverage.

Given any distribution of returns and probabilities, the RHS of (4.3) is maximised

when the bank sets their leverage ratio to zero. There is a con�ict which arises from

this, as setting leverage to zero places a limit on the funds available for investment

at the bank�s level of equity, reducing capacity for investment and pro�ts, as well as

restricting the availability of capital in market. However, as a bank increases l, the

constraint becomes increasingly di¢ cult to satisfy. If leverage is set su¢ ciently high,

banks will be more likely to engage in riskier investment activity. Mentioned brie�y in

the previous section, the reason for this behaviour is that higher leverage exacerbates

the existing limited liability problem. As the bank increases l, a lesser proportion of

their own funds will be at risk relative to deposits, resulting in the risk and potential

costs of each type of investment being underestimated, leading to a greater investment
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in riskier assets.

4.2 Banker Incentives

Now that the bank�s conditions for investment in G have been introduced, I analyse

the payo¤s and incentives for the banker to do the same. As in the bank�s case, for the

banker to have an incentive to choose G over B, his expected transfer must be greater

under the former distribution than the latter. The following moral hazard constraint

shows the condition on transfers necessary to ensure the banker invests in the less risky

asset G over B:

w + bE (1 + l)
h�
rh � c

�
�hG + (r

m � c) �mG
i
>

w + bE (1 + l)
h�
rh � c

�
�hB + (r

m � c) �mB
i
(4.4)

Simplifying this into the form seen in the bank�s case yields

��hRh +��mRm > 0 (4.5)

Comparing this with the bank�s constraint given by equation (4.2), there is clearly

a con�ict in incentives to invest in asset G amongst the two parties. Given the RHS

of the bank�s constraint is strictly negative, under any distribution of returns and

probabilities, the constraint of the banker will always be more di¢ cult to satisfy than

the bank�s condition.

Proposition 2 If given the decision to invest in G or B, where B is a mean preserving

spread of G, the banker has a greater incentive to invest in the riskier asset than the

bank.

The signi�cance of this result is that the banker always have more incentive than

the bank to invest in the riskier asset, despite being risk-neutral. An agency problem

exists in banks and the implication of this is that under certain conditions, delegating

the task of decision making to a banker will lead to a level of risk-taking that is not

optimal for the bank, escalating the probability of failure.
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4.2.1 Banker�s Con�ict

From this result, the natural progression is determining the particular situations which

in�uence whether the banker has a preference for investing in G or B. Expanding and

rearranging the banker�s constraint, we obtain a constraint on the maximum spread of

returns allowable before the banker will prefer to invest in B:

rh 6 ���
m

��h
rm +

��h +��m

��h
c (4.6)

This condition allows for some interesting comparative statics. From Lemma 1, ���m

��h

will be positive and greater than 1. Hence we �nd:

Proposition 3 As the di¤erence between rh and rm increases, the banker has a higher

incentive to invest in the riskier asset B.

The intuition behind this behaviour is straightforward and can be equivalently ex-

plained through a change in rm. Given �mG > �mB , the return r
m acts as the main

contributor to the expected returns from asset G. Keeping all else constant, if rm were

to fall, its decrease would impact more heavily on the expected returns from G than

those from B, potentially making B the more pro�table investment decision for the

banker. This is analogous to the situation in which there is an increase in rh, which

would comparably increase the expected returns from B relative to G.

4.3 Comparative Statics

Analysis of the incentives of both parties reveals that an agency problem does exist

within �nancial institutions, and when delegated the role of making investment deci-

sions, the banker will always have more incentive to invest in the riskier asset than

the bank. Under certain conditions however, if the spread of returns is too great for

example, both the bank and the banker�s incentives to invest in G can be weakened,

leading to an excessive amount of risk-taking by both parties.

This problem can be made worse if the external economic conditions are such that

the cost of funds c is higher. From the bank�s constraint (4.3) and the banker�s con-

straint (4.6), comparative statics yield the following impact of c:
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Proposition 4 The bank and banker�s incentives to invest in the riskier asset B are

increasing in the cost of funds c:

As explained earlier, the cost of funds can be interpreted as an indicator of the

economic environment in which the bank is operating. While it is a function of many

contributing factors, the most important include the cash rate set by the central bank,

the availability of capital in the economy, the return given to depositors and competition

amongst rival banks.

Firstly for the banker, it can be deduced from Lemma 1 that the coe¢ cient ��
h+��m

��h

on c will be negative. The reason behind this is that the cost of funds incurred by the

bank remains the same regardless of the realised return. Hence, the impact of an

increase in c is greater on rm than rh:, which results in e¤ectively the same outcome

as increasing the di¤erence between the high and medium returns, giving the banker

more incentive to invest in the riskier asset in order to maximise his expected transfers.

For the bank, in equation (4.3) it is clear that as c increases, its constraint will

become more di¢ cult to satisfy, leading to a greater incentive to invest in riskier assets,

as they attempt to recoup the higher costs associated with investment. The e¤ect of a

higher c becomes even more pronounced if the ��hrh+��mrm

��h+��m
term is negative �if the

constraint cannot be satis�ed, the inequality reverses such that

c > 1

1 + l
+
��hrh +��mrm

��h +��m
(4.7)

When this is the case, the bank will have zero incentive to invest in less risky assets,

instead preferring to �gamble for resurrection�by investing in the riskier assets for a

potentially higher payo¤ albeit at lower probability. Furthermore, in instances such as

these where there is a high chance of insolvency, banks will have greater reason to dras-

tically increase leverage, placing a greater proportion of depositors funds at risk relative

to their own. This signi�cant result can at least partially explain behaviour exhibited

by �nancial institutions, in the leadup to, and in the fallout of, the Global Financial

Crisis � if investment in less risky assets is no longer viable for the bank, then there

arises an incentive to highly leverage any existing capital in an attempt to multiply the
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potential gains (as well as the losses) from investment. This phenomenon is commonly

seen as a key contributor to the recent crisis, where the average amount of leverage by

the top �ve investment banks in the US, including Lehmann Brothers2, Bear Stearns

and Meryll Lynch, as well as Babcock and Brown in Australia increased signi�cantly

in the years leading up the �nancial crisis, in some cases to � 30% (D�Hulster (2009)).

This �gambling for resurrection�strategy by banks places depositors funds at exces-

sive risk and in the event of investment failure or some �nancial shock, banks are likely

to su¤er from liquidity issues or insolvency. Hence, while there already exists a need for

the regulation of the level of leverage allowed by banks, as shown by our earlier result,

this need is intensi�ed as the cost of funds increases.

4.4 Social Welfare

Analysis of results illustrates the notion that there is a disparity in incentives between

the bank and the banker to invest in the less risky asset. While the bank will prefer

to choose to invest in G in more cases than the banker, under certain circumstances,

the bank itself will also prefer investment in B. Furthermore, its incentives to do so

can increase to such an extent that the bank will not only prefer B, but also increase

the potential losses from taking the risk by increasing leverage and placing a greater

proportion of depositors funds at stake.

4.4.1 First-Best Outcome

To determine the optimality of the bank�s preferences, it �rst needs to be established

whether there is a level of risk that is optimal �what are the incentives of a third party

regulator acting on behalf of society?

While social welfare can be measured in many ways, here the objective of a regulator

is to minimise the expected losses from an investment. These expected losses are the

costs that are unaccounted for by the bank and banker, and would otherwise be bourne

by society in the event of failure. The regulator�s objective function can be expressed

2Further �nancial data and information on the leverage ratios of US investment banks in the leadup
to the crisis can be found in the 2007 Annual Reports issued by the Securities and Exchange Commis-
sion. For Lehmann Brothers, see http://www.secinfo.com/d11MXs.t5Bb.htm#9mfu.
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as:

min
s
E [Ls] = E (1 + l)

�
1� �hs � �ms

�
(4.8)

It is straightforward to determine that

Proposition 5 Social Welfare Loss is always minimised under G:

Proof. See Appendix A.2.

Hence, the �rst-best solution as dictated by a regulator is for the less risky asset

G to always be chosen, and it is from this result that the explicit need for a regulator

is made clear. Whereas it is socially optimal to invest in the less risky asset under all

conditions, this outcome will only be reached if the conditions are such that the banker

would �nd it optimal to invest in G over B. Furthermore, there are situations in which

the bank itself no longer �nds it viable to invest in G.

In light of this result, a natural question is: what instruments are available to a

regulator to help eliminate the external con�ict in incentives such that a more optimal

outcome can be realised? Furthermore, what options are available to the bank in order

to alleviate the internal agency problem?

In responding to these questions, it is clear there are three distinct scenarios:

1. Both the bank and banker�s constraints are satis�ed (both prefer G);

2. Only the bank�s constraint is satis�ed (bank prefers G while banker prefers B)

and;

3. Both constraints fail (both prefer B).

Evidently, when the banker�s constraint is satis�ed, so too will the bank�s condition.

There is no con�ict in this situation as both have incentive to invest in the less risky

asset and the �rst-best outcome will be reached. The situations of interest are 2 and

3, when one or both parties have an incentive to take risks in investment.

Further analysis and discussion of results will be separated along these two scenarios.

When only the bank�s constraint is satis�ed, there exists an internal agency problem,

while when both constraints fail, there is an external con�ict in incentives between the

bank itself and the regulator.
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4.4.2 Second-Best Outcome

I now consider the second-best outcome. Suppose the second scenario is in action and

only the bank�s constraint can be satis�ed. When the banker prefers to invest in the

riskier asset B, what is the optimal action for the bank in this situation?

In the second-best outcome, the bank will choose a level of leverage that maximises

its value assuming unlimited liability. In other words, the expected loss of depositors

funds, given by E (1 + l)
��
1� �hB � �mB

�
Rf
�
; must now be accounted for by the bank,

in addition to expected pro�ts and equity:

max
l
E (1 + l)

h
�hBR

h + �mBR
m
i
+ E (1 + l)

h�
1� �hB � �mB

�
Rf
i
+ E

�
�hB + �

m
B

�
(4.9)

Maximising with respect to l yields the following �rst order condition:

�hBR
h + �mBR

m +
�
1� �hB � �mB

�
Rf = 0 (4.10)

which gives the criteria with which the bank will choose its level of leverage. This

condition e¤ectively states that the ex ante returns must be equal to losses. It is

possible to see however, that dependent on the distribution and returns of B, this

constraint may not necessarily bind. In fact, there are three possible scenarios: (4.10)

is positive; (4.10) just binds; (4.10) is negative.

� �hBRh + �mBRm +
�
1� �hB � �mB

�
Rf > 0

When (4.10) is greater than zero, the condition states that the expected value

of asset B, net of funding costs, is positive, hence l will be positive and upwardly

unbounded. In this situation, the riskier asset B still holds some positive value for

society and from the standpoint of a regulator, there is no need for regulation. This

result questions the need for a cap on leverage, as there is positive value to be gained

by society through increases in l.

� �hBRh + �mBRm +
�
1� �hB � �mB

�
Rf = 0

When (4.10) is equal to zero, the condition states that the net expected value of asset

B is zero, where the potential gains are completely balanced by the potential losses. In
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this scenario however, the level of leverage l remains unde�ned. As in the case where

the expected value of B is positive, there is also no expected losses to be incurred

by society, despite the riskier asset is chosen. The impact of leverage here becomes

irrelevant, which again questions whether there is a need for leverage regulation.

� �hBRh + �mBRm +
�
1� �hB � �mB

�
Rf < 0

When (4.10) is less than zero, it indicates that the net expected value of asset B is

negative. However, this scenario is ruled out in our model, given our assumption that

the expected returns from an asset must be positive, such that investment holds some

value to society. Furthermore, since this paper assumes that B is a mean preserving

spread of G, the expected return from both assets is equal �in this situation, a negative

expected value on B would also apply to G.

While this situation is not applicable given our assumptions, an interesting scenario

to consider for discussion is if G �rst-order stochastically dominated B such that the

expected value from an investment in G was weakly positive. In this situation, it is clear

there must exist an internal con�ict in incentives for the banker to �nd it optimal in

invest in B despite the expected returns being greater under G. The role of an external

regulator in this situation is extremely limited. In order to appropriately correct for

this con�ict, there is a need to look at alternative contracting options such that the

incentives of banker to take risk can be aligned with those of the bank. The options

available to banks to correct for this internal con�ict are analysed in the following

section.
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5 Discussion and Implications

5.1 Aligning External Incentives

In Section 4, social welfare was measured by the total loss incurred by society as a

result of a failed investment. Acting to maximise social welfare, the objective function

of a regulating body is to minimise this cost that is bourne by society. In doing so, a

regulator will always prefer to invest in the less risky asset G over B, and clearly, there

is a con�ict in incentives between a bank and the regulator.

The results obtained from the second-best outcome indicate that the role of external

regulation, in terms of minimum capital requirements and caps on leverage, is limited.

The reason for this is that analysis of the second-best outcome assumes that banks

face unlimited liability, and hence will account for the potential losses when choosing

leverage levels.

However, in a situation of limited liability, there exists certain conditions under

which the bank would prefer to invest in the riskier asset, in the anticipation of higher

returns. As was found in Proposition 1, bank risk-taking is increasing with the leverage

l, and since losses are not accounted for in a limited liability situation, there does remain

some need for regulation in order to prevent this excessive risk-taking, and limit the

potential for losses. This is particularly the case when the bank has incentives to

drastically increase l without constraint if the banker chooses to invest in B, and even

more so if there is no chance of a positive return being realised.

In order to curtail this excessive leveraging by banks in a situation of limited liabil-

ity, it is possible for a regulator to implement a limit on leverage ratios, which limits

the proportion of depositor funds used for investment, and the potential cost to society.

Furthermore, setting a maximum leverage ratio can prevent banks from taking a gam-

bling for resurrection strategy approach in periods when investment in less risky assets

is no longer preferable. Minimum capital requirements function in a similar fashion in

that they increase the proportion of equity to deposits in banks. The impact of this is

that in the result of a failed investment, banks would have more at stake, giving them
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the incentives to reduce risk-taking ex ante.

After the recent crisis, the Basel Committee on Banking Supervision developed

Basel III in order to address the weaknesses and inadequacies that were revealed in

existing regulatory policies in the wake of the GFC. Two recommendations of Basel III

were minimum capital requirements and leverage ratios.

For the purposes of this model however, the bene�ts of such types of regulation is

questionable as they aim to only mitigate the impact of risk once it has already been

taken. The issue here is that the risk-taking decision still lies with the banker, and it is

his initial investment decision that dictates the risk-taking behaviour of the bank. In

other words, regulatory policies which focus solely on correcting the external con�ict

in incentives fail to prevent the risk-taking behaviour ex ante. In order to correct for

this there is a more urgent need to align internal incentives.

5.2 Aligning Internal Incentives

5.2.1 Monitoring of Investment Decisions

The underlying con�ict in incentives between the bank and the banker exists due to

informational asymmetries between the two parties. It was assumed that banks could

not monitor the initial investment decision of the banker and, due to both asset types

having equivalent expected returns, the decision could not be determined after returns

are realised since these are identical across the G and B distributions.

The obvious solution to this problem is monitoring of the banker by the bank, which

would completely eliminate the existing moral hazard problem. Being able to perfectly

observe the investment decision of the banker, it would be possible for the bank to

develop a contract to shape incentives such that the banker would always prefer to

invest in G rather than B. For example, providing a bonus transfer only if the less

risky asset has been chosen. Another option available to the bank is to develop a two-

stage process of investment, whereby the banker is still delegated the role of screening

investment opportunities, but the bank retains the power to authorise or reject the

investment decision of the banker. As in the previous example, the bank could again

provide a bonus to the banker in the case that the initial decision of the banker was
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sanctioned by the bank. If the banker could earn an additional bonus component only

if the less risky asset was chosen, incentives to choose B would be minimised.

However, complete and perfect monitoring of the banker naturally comes at some

cost to the bank, which under certain situations will not be: practical, particularly

within larger, TBTF �nancial institutions; viable, when the bank itself would prefer

not to invest in the less risky asset; nor necessary, when conditions exist such that the

banker himself has incentive to invest in G over B.

Hence, the bank may choose to strategically monitor the banker�s decision when

existing conditions may generate an environment where the banker will have a greater

incentive to take risks. For example, analysis of incentives demonstrated the banker

will prefer to invest in riskier assets when the disparity between returns is signi�cantly

high, and the bank may choose to monitor in situations when this is the case. Thus,

strategic monitoring in periods which are prone to risk-taking behaviour could be an

alternative, and a cost e¤ective solution to reduce the probability of failure.

5.2.2 Alternative Contracts

The contract scheme most commonly o¤ered to bankers is one consisting of a transfer

equal to a �xed wage and a commission based on some fraction of the bank�s surplus.

The model presented in Section 3 assumed that bankers would be incentivised on bank

pro�ts. As seen in our results however, this transfer scheme leads to a con�ict in

incentives between the bank and banker, with the banker always willing to take greater

level of risk than the bank would prefer. I now introduce two alternatives to the contract

o¤ered in the previous sections �partnership and options contracts.

Partnership Contracts Suppose the banker now receives a transfer equal to w as

before, and a commission equal to some fraction b of the value of the bank rather than

pro�ts. Hence, we now assume the banker will be incentivised on bank value, such that

transfers are equal to t = w + bmax
�
0; E + �i

	
. In the event of a failed investment,

the banker does not bear any of the cost and simply receives a bonus equal to zero

which occurs with probability
�
1� �hs � �ms

�
. Now, in addition to expected pro�ts,

which are realised with identical probabilities as given earlier, the banker also receives
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some fraction of the bank�s equity, which occurs with probability
�
�hs + �

m
s

�
. Thus, the

expected transfers to the banker can be expressed as follows:

E [ts] = w+b
h
0
�
1� �hs � �ms

�
+ E (1 + l)

��
rh � c

�
�hs + (r

m � c) �ms
�
+ E

�
�hs + �

m
s

�i
(5.1)

As before, the banker�s expected transfer under the G distribution must be greater

than what he could expect to receive through an investment in B for there to be any

incentive to choose to invest in the less risky asset. The condition necessary for this to

occur can be expressed by the following inequality:

w + b
h
E(1 + l)

��
rh � c

�
�hG + (r
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�
+E

�
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m
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�
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�i

which can be simpli�ed to

(1 + l)
�
��hRh +��mRm

�
> �

�
��h +��m

�
(5.2)

Comparing (5.2) with the bank�s original constraint given in equation (4.2), we see

that incentivising the banker on value completely aligns his incentives with those of the

bank. Providing incentives on equity in addition to pro�ts increases the expected value

of the less risky asset as failure of the investment occurs with less probability under

the G distribution than B. The result of this contract is that the internal con�ict

of incentives between the bank and the banker is completely removed. While these

incentives do not always ensure that asset G is chosen, the necessary conditions such

that the banker chooses the less risky asset are easier to satisfy, leading to a lower level

of risk-taking overall.

The point of signi�cance from introducing this type of contract to the banker is

that it e¤ectively makes the banker part owner of the bank, where the fractional bonus

b can be reinterpreted as the banker�s share of the bank. Hence, our model suggests

that reverting back to the partnership ownership structure of banks may help eliminate

much of the excessive risk-taking behaviour that is seen in banks today.
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This implication of the model agrees with some of the literature that originated

in the wake of the recent �nancial crisis. For example, Schellhorn (2011) proposed

that private partnerships result in the increased stability of the �nancial system, and

a requirement to operate as private partnerships could o¤er an alternative solution to

supervision of these �nancial institutions by the government and regulatory bodies.

There are a few reasons why this may be the case. The most apparent reason is that

partners are no longer protected by limited liability and are legally responsible for the

full amount of any losses that they may incur. The unsurprising result is that those

making investment decisions will aim to limit the amount of risk they take on in an

attempt to minimise the probability of failure and reduce expected losses.

The second explanation is that the spread �tacit knowledge�is vital in the business

of investment banking to foster the skills and ability required to correctly assess and

value complex investments opportunities, an idea which is at the heart of Morrison &

Wilhelm, Jr. (2008). They asserted that this tacit knowledge is required to correctly

manage risk, and its spread can only be substantially achieved in �nancial institutions

which operate as private partnerships, in which the ongoing running and reputation

of the bank depends on the passing on of these skills from mature partners to those

junior. The way in which partnerships operate intrinsically aligns the incentives of all

partners, and all have an incentive to more e¤ectively evaluate and manage risk to

assure the operation of the bank through to the long term. The result from our model

agrees with this idea.

However, there are limitations inbuilt into the private partnerships model which led

to their e¤ective demise from the 1970s, when the New York Stock Exchange eased

restrictions and allowed members to become publicly traded entities. The �rst is that

if the opportunity to go public is available, partners have an incentive to cash out the

book value of their share. Even if this does not occur, when partners do eventually

leave the �rm, there remains the urgent need to somehow replenish the bank�s capital

base. This leads to the second, more signi�cant reason for the shift toward publicly

traded institutions. While an upside to private partnerships is their inability to grow to

a size that would be considered TBTF, this also proves to be their biggest failing �their
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limited capital base restricts their own growth and ability to make pro�ts. Further-

more, and perhaps more signi�cantly, this feature of private partnerships constrains the

availability of capital in the market, leading the more signi�cant economy wide issues.

Following 1970, many private institutions recognised the higher potential that could

be realised from becoming a publicly traded �rm, which led to the quick transition from

private structures to publicly owned entities. The nature of �nancial markets today also

dictates the higher need for capital, and banks naturally have an incentive to switch

structures to reap the bene�ts associated with capital intensive activities.

Hence, while our model does suggest private partnerships as a possible answer for

aligning internal incentives within the bank, the restriction of capital to the market

prevents this from becoming a widespread solution, or a complete and viable alternative

to regulation as proposed by Schellhorn (2011).

Options Contract An alternative contract available to more closely align incentives

between the bank and the banker is an options contract. An options contract is an

alternative form of providing a bonus to the banker, giving him the right, but no

obligation to purchase a predetermined amount of shares in the bank at a predetermined

price. This price is known as the �strike price�and is here denoted as V . The bene�t

to the banker arises from the di¤erence between this strike price and the market price

of the share, where the market value is the same value of the bank given earlier by V ,

which is the sum of a bank�s pro�ts and equity. Hence, the gain to be made to the

banker is given V � V .

In this contract, the fractional bonus b can be interpreted as the banker�s share of

the total gains; the banker�s predetermined amount of shares in the bank. Of course,

in the event that the market value falls below the strike price, which may occur due

to the failure of an investment, the banker has no obligation to purchase shares and

would receive just his �xed wage w. Thus, he is protected by limited liability and has

no obligation to take responsibility for any loss in value.

The expected transfers to the banker under an options contract are given by

E [t] = w + b � E [max f0; V � V g] (5.3)
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The expression for expected transfers can be expanded by accounting for the probabil-

ities of each return:

E [ts]=w + b
h
0
�
1��hs��ms

�
+E (1 + l)

��
rh�c

�
�hs+(r

m�c) �ms
�
+E

�
�hs+�

m
s

�
�V

i
(5.4)

Using this expression allows for the construction of the banker�s moral hazard constraint

under an options contract such that he prefers G to B:

w+b
h
E(1 + l)

��
rh � c

�
�hG+(r

m � c) �mG
�
+E

�
�hG + �

m
G

�
�V

i
>

w+b
h
E(1 + l)

��
rh � c

�
�hB+(r

m � c) �mB
�
+ E

�
�hB + �

m
B

�
�V

i

Rearranging and simplifying this inequality yields

(1 + l)
�
��hRh +��mRm

�
> �

�
��h +��m

�
(5.5)

If we compare this with the bank�s constraint (4.2) as well as the banker�s constraint

under the partnership contract (5.2), we obtain an identical constraint for the banker

when an options contract is o¤ered. This o¤ers a viable alternative to the partnership

structure, yet allows the bank to completely align the banker�s incentives with their

own. It provides a way by which the bank can encourage the banker to contribute to

the success of the bank and enjoy a share of the bene�ts, thereby reducing the banker�s

incentives for investing in excessively risky assets.

These two alternative contracts can assist in aligning incentives internally, as they

allow the banker to take a share of bank�s value, providing him with some incentive to

assist in maintaining a positive value through investment in less risky assets.

5.3 The Procyclicality of Risk

In addition to the leverage ratio, the cost of funds c has a considerable impact on the

bank�s incentives for investing in less risky assets. Proposition 4 found that, keeping

all else constant, both the bank and banker�s incentives to invest in B are increasing

with c.
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It was mentioned earlier that the cost of funds to the bank is the result of an

assortment of various factors, such as the cash rate, the interest rate paid to depositors,

the general availability of capital in the economy and the level of competition for funds

amongst banks and other �nancial institutions. Amongst these, the key factors of

interest have a tendency to move with, rather than against each other and moreover,

are procyclical. For example, the cash rate determined by central banks is regulated

such that it o¤sets the state of the economy, set to expansionary levels in periods of slow

growth and contractionary during peaks in economic activity and growth. Although

subject to other considerations, the interest rates paid by banks to depositors is directly

a¤ected by this cash rate, again moving with the business cycle.

While the availability of funds is inclined to increase during peaks in the business

cycle, thereby decreasing the cost for banks, this e¤ect is likely to be opposed by the

e¤ect of increased competition amongst �nancial institutions that arises during these

peaks in economic activity. The result of free �owing capital, increased con�dence in

the economy, as well as the breadth and number of investment opportunities available to

banks is a signi�cant increase in competition amongst banks and their demand for funds,

o¤setting the impact of increased funds. Hence taking account of the key contributing

factors to the cost of funds for banks, and their movements with the business cycle, c

can be also reasoned to be procyclical.

Relating back to the results found in Section 4, in Proposition 4 it was concluded

that both the bank and banker�s incentives to invest in the riskier asset are increasing

in c The consequence of this is that bank risk-taking is procyclical. In other words,

banks are more likely to expose themselves to a greater amount of risk during peaks

in the business cycle, by being less particular about their investment decisions. This

risk-taking behaviour lies at the crux of why banking and �nancial crises occur �the

rapid accumulation of high risk investments during peaks in the business cycle results

in banks being highly susceptible to failure and highly exposed to any shocks to the

�nancial system, which is what was observed in the recent Global Financial Crisis.

The importance of c to the incentives of the bank and banker when making in-

vestment decisions cannot be undermined. In addition to the points discussed, the
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implication of an elevated cost of funding is in eliminating the viability of investment

in less risky assets entirely. The second consequence of Proposition 4 is that banks have

increased incentives to set leverage excessively high in order to maximise the potential

payo¤s from a risky investment. In cases such as these, there is a part to be played

by the central bank in order to ease these strains and prevent banks from resorting to

riskier ventures.

5.3.1 The Role of the Central Bank

The o¢ cial cash rate, or federal funds rate, set by central banks is the rate of interest

paid by �nancial institutions in the overnight money market, and is a signi�cant con-

tributor to the funding costs of banks. As such, there needs to be careful consideration

by central banks when determining rates in order to correctly examine and predict their

potential impact on the cost structure and incentives of banks.

While central banks do take account for a range of domestic and international factors

when determining rates, the importance of these rates on the incentives of banks is often

underestimated or undermined due to the relative importance of other, more immediate

considerations. While the cash rate is very much a macroeconomic tool, the importance

of these rate on the decisions and incentives of banks and bankers at the micro level

cannot be understated. If funding costs are substantially high, the viability of investing

in less risky assets is eliminated, introducing a preference for excessive risk-taking. The

issue here is that an environment characterised by unwarranted risk-taking exacerbates

existing weaknesses in the economy, leaving �nancial institutions prone to failure and

the �nancial system as a whole more exposed to negative shocks.

There will of course exist situations where factors of more immediate concern take

priority and central banks may be compelled to increase rates to levels that cannot be

sustained by banks without resorting to investment in riskier assets. In these cases,

there are instruments already in existence, though being used for di¤erent purposes,

that could assist in keeping the incentives of banks stable across the entire business

cycle such that banks will prefer to invest in less risky assets.
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Discount Windows and the Lender of Last Resort Though a simple instrument

which exists as a way of easing temporary liquidity issues of otherwise �nancially sound

institutions, discount window lending has the potential to mitigate the incentive issues

arising from excessively high funding costs. Discount window lending by the Federal

Reserve in the United States consists of the short term lending of funds and extending

of credit to �nancial institutions in order to ease liquidity strains in periods of �nancial

stress. In instances such as these, central banks are also referred to as the lender of

last resort. Since the restructuring of the discount window lending program at the

beginning of 2003, the Federal Reserve allows banks to borrow under the primary,

secondary or seasonal credit program, dependent on the institution�s size, need and

adequacy of capital.

Primary credit is extended to otherwise stable �nancial institutions on a short-term

basis as a backup source of funding. For institutions not entitled to primary credit,

secondary credit o¤ers another option. While this credit is extended upon the same

conditions as primary credit, in some situations credit can be extended to longer periods

subject to the borrowing institutions ful�lling certain requirements of �nancial stability

and the ability to repay the funds in a timely fashion. Seasonal Credit on the other

hand is most often extended to smaller institutions who face liquidity issues as a result

of �uctuating demand for funds across the year3.

The restriction in the discount window lending programs as they currently exist

is that their primary focus is to ease the temporary liquidity issues that banks face,

and accordingly charge a rate that lies above the o¢ cial cash rate. In other words,

banks facing shortage of liquidity are able to borrow the funds required to ease their

monetary situation, but at a premium, with the primary, secondary and seasonal credit

rates typically lying 0.75%, 1.25% and 0.20% above the o¢ cial cash rate set by the

central bank respectively. Though this instrument may help ease the stresses resulting

from shortages in liquid funds, in times of a higher funding costs, borrowing from the

discount window does nothing to prevent the shift in incentives to invest in riskier

assets that occurs as a result of already excessively high costs of funding.

3For more information on the di¤erent lending programs, see
http://www.newyorkfed.org/banking/discountwindow.html
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Prior to the restructuring of the program in 2003, the discount window consisted

of three lending programs known as adjustment credit, extended credit and seasonal

credit. Unlike the lending programs that exist today, interest rates for adjustment

credit were between 25 to 50 basis points below the federal funds rate. The reason

for the abolishment of this system may have been valid, as banks had an incentive to

source funds solely from the discount window as opposed to other, more costly sources.

However, if regulated correctly, this form of lending provides an alternative solution

for preventing the shift in ex ante incentives away from investing in less risky assets

when the cost of funding is too high. Doing so can prevent �uctuations in bank risk-

taking that occur as a result of variability in the cost of funding, promoting a more

optimal choice of investment across the entire business cycle. Moreover, the promotion

of better investment decisions will in itself assist in improving the liquidity situation

of banks, as well as reducing the need for government bailouts ex post as returns from

safer investments will be realised with greater probability and predictability than more

riskier investment opportunities.
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6 Conclusion

This paper develops a simple theoretical model to explore the relationship between

moral hazard and risk-taking in �nancial institutions. Whereas existing literature

focusses only on the external moral hazard problem that exists between banks and

regulators, the model presented in this paper incorporates both the external and in-

ternal con�icts in incentives to examine the underlying conditions which can increase

incentives for risk-taking. The main results of the paper are as follows.

Firstly, the bank�s incentives for risk-taking are increasing in leverage, a result which

corresponds with previous literature. Secondly, the banker always has a greater incen-

tive to take risk, and this incentive can be worsened depending on the distribution of

returns and probabilities. This result is signi�cant given the risk-neutrality assumption

of both the bank and the banker This arises due to the internal moral hazard prob-

lem, as the banker�s investment decision cannot be observed and the banker remains

protected from the higher losses associated with riskier investments. The signi�cance

of this result lies in its implication on possible solutions. It is proposed in this paper

that alternative forms of contracts such as partnerships and options contracts can help

eliminate the internal con�ict in incentives such that ex ante incentives to take risks

are minimised.

Thirdly, the incentives of the bank and the banker to take risk are increasing in the

cost of funds, which corresponds with the idea that risk-taking is procyclical. Hence,

the impact of the business cycle on incentives to take risk is signi�cant, and this result

provides a basis by which alternative policy instruments can be developed, so as to

mitigate the bank and banker�s ex ante incentives to take risk. The central bank plays

a key role in this aspect, as it is their decisions that determine the cash rate, which

in turn has a considerable in�uence on the funding costs of banks. Central banks

need to more closely consider the e¤ect on banks when determining cash rates, and

particularly more so during peaks in economic activity when incentives to take risks

are already heightened. Furthermore, discount window lending by central banks can

potentially o¤er a solution to prevent risk-taking behaviour by o¤ering an alternative

source of funds when the cost of funds in the economy is too high. If the incentive
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for banks to take risk can be minimised, then again, the need for ex post regulatory

policies will be minimised.

There are of course some limitations to this study, which future research could

address. The �rst concerns the linear contract that is o¤ered to bankers. While this

may be what is observed in reality, it is not necessarily the optimal contract to choose.

The incentives of bankers obviously dependent on the type of contract o¤ered, and

other forms may o¤er di¤erent results.

Secondly, the model presented here is dependent on the relationship that exists

between the type G asset and the B asset. It was necessary to ensure simply and stark

results that the distribution of B was such that it was a mean preserving spread of G. It

may however be interesting to expand on the results found in this paper and determine

whether similar results could be obtained by allowing for more complex asset returns,

or allowing asset G to �rst order stochastically dominate B.
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A Appendix: Proofs

A.1 Proof of Lemma 1

For both asset types G and B, the sum of the probabilities of ri being returned are

such that:

�hG + �
m
G + �

f
G = 1 (A.1)

�hB + �
m
B + �

f
B = 1 (A.2)

If B is a mean preserving spread of G, then �hG < �
h
B, �

m
G > �

m
B and �

f
G < �

f
B.

Taking the di¤erence of equations (A.1) and (A.2) yields

��h +��m +��f = 0

, ��h +��m = ���f (A.3)

Since ��f < 0, then ���f > 0. Given (A.3), it follows that ��h +��m > 0.

A.2 Proof of Proposition 6

The regulator chooses s to minimise the following objective function:

min
s
E [Ls] = E (1 + l)

�
1� �hs � �ms

�
(A.4)

Expected loss under G and B are given by

E [LG] = E (1 + l)
�
1� �hG � �mG

�
(A.5)

E [LB] = E (1 + l)
�
1� �hB � �mB

�
(A.6)

Assuming loss is minimised under G, the following inequality needs to hold:

E (1 + l)
�
1� �hG � �mG

�
6 E (1 + l)

�
1� �hB � �mB

�
(A.7)

Simplifying and rearranging (A.7):
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1� �hG � �mG 6 1� �hB � �mB

0 6
�
�hG � �hB

�
+ (�mG � �mB )

��h +��m > 0 (A.8)

From Lemma 1, it is known that condition (A.8) is always true. Therefore, Social

Welfare Loss is always minimised under the G distribution.
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