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Abstract
This paper reviews the theoretical literature on bank capital regulation and analyses
some of the approaches to redesigning the 1988 Basle Accord on capital standards.
The paper starts with a review of the literature on the design of the financial system
and the existence of banks. It proceeds with a presentation of the market failures
that justify banking regulation and an analysis of the mechanisms that have been
suggested to deal with these failures. The paper then reviews the theoretical
literature on bank capital regulation. This is followed by a brief history of capital
regulation since the 1988 Basle Capital Accord and a presentation of both the
alternative approaches that have been put forward on setting capital standards and
the Basel Committee’s proposal for a new capital adequacy framework.
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1.

Introduction

Banking is undoubtedly one of the most regulated industries in the world, and the rules on bank capital
are one of the most prominent aspects of such regulation. This prominence results from the central role
that banks play in financial intermediation, the importance of bank capital for bank soundness and the
efforts of the international community to adopt common bank capital standards.
Banks have always been the most important financial intermediaries in virtually all economies. This
results from their role as providers of liquidity insurance and monitoring services and as producers of
information. With respect to the regulation of bank capital, its importance derives, among other things,
from the role it plays in banks’ soundness and risk–taking incentives, and from its role in the corporate
governance of banks. It also has to do with the influence of capital on the competitiveness of banks.
This influence was in fact one of the key factors behind the international efforts to harmonise capital
standards in the 1980s.
The international convergence of bank capital regulation started with the 1988 Basle Accord on capital
standards. The G10 countries signed the Accord, which was intended to apply only to internationally
active banks. Its focus was the measurement of capital and the definition of capital standards for credit
risk. Since then the Accord has been endorsed by many other countries, been applied to many other
banks and been subject to some amendments. It was amended in 1996 to cover market risks arising
from banks’ open positions in foreign exchange, traded debt securities, traded equities, commodities
and options. In 1999, the Basel Committee on Banking Supervision released for comment a proposal
to amend the Accord’s original framework for setting capital charges for credit risk. In it, the
Committee also proposed to develop capital charges for risks not taken into account by the present
Accord, such as interest rate risk in the banking book and operational risk.
Since its introduction, the Capital Accord has been acknowledged for its contribution to the
widespread use of risk–based capital ratios both as measures of the strength of banks and as trigger
devices for supervisors’ intervention, as in the prompt corrective action schemes in place. The Accord
has also been praised for the international convergence of capital standards and for the improvement of
these standards in many countries. Its design, however, has been blamed for several distortions to the
business of banking. Growing evidence both on these distortions and on a reduction in the Accord’s
effectiveness, together with a better understanding of its conceptual shortcomings, has led to proposals
to redesign it.
Despite the debate that such proposals have generated and the recent progress in the research on
banking, there is still no consensus on how best to design the regulation of bank capital. This partly
reflects differences in opinion as to the objectives of that regulation and the diverging results that
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researchers have unveiled regarding the optimal design of capital standards. It is also a reflection of
our limited understanding of the implications of that regulation in general equilibrium frameworks.
Notwithstanding these shortcomings, the research already undertaken has produced some important
guidelines for the design of capital standards. This paper contributes to the ongoing debate on bank
capital regulation by reviewing both the contemporary banking literature that is most relevant to that
debate and the theoretical literature on bank capital regulation. The paper also presents a brief analysis
of the proposals that have been put forward to replace the Accord’s original framework for capital
standards for credit risk. The paper does not review the empirical literature on bank capital standards.
For a review of this literature see, for example, Jackson et al (1999) and the references contained
therein.
The remainder of the paper is organised as follows. The next section reviews the literature on the
design of the financial system and the existence of banks. Section 3 discusses the market failures that
justify banking regulation and presents the various mechanisms that have been suggested to address
these failures. Section 4 reviews the literature on bank capital regulation and on the relationship
between this regulation and the design of the deposit insurance scheme. Section 5 presents the 1988
Capital Accord and its main amendments. This is followed by a presentation of the alternative
approaches to the Accord’s original framework for credit risk that have been put forward and a brief
description of the new capital adequacy framework that the Basel Committee has proposed to replace
the 1988 Accord. Section 6 concludes.

2.

The banking sector

Only recently have researchers started to address the general questions of the optimal design of the
financial system and the optimal scope of financial intermediaries. The predominant role that banks
have long played in financial intermediation led researchers to focus for many years on the
development of theories explaining the existence of these intermediaries. This in turn has shaped the
research both on the motives for regulating banks and on the role of capital regulation.

2.1

Design of the financial system

Economic theory has traditionally focused on the real sector of the economy and disregarded the role
of financial intermediation, viewing it as a veil. Effectively, in a world à la Arrow–Debreu, where
markets are complete, information is symmetric and other frictions are not present, there is no room
for financial intermediaries. However, the world we live in is quite different from that envisioned by
Arrow and Debreu, which explains the increasing evidence of financial intermediaries’ influence in
the economy. This evidence has manifested itself in various different ways, ranging from a strong
2

correlation between the size of the financial system and the level of the country’s economic
development (King and Levine (1993)) to differences in the way firms finance investment in bank–
based systems (systems where banks predominate) and market–based systems (those where financial
markets predominate) (Mayer (1988)).1
Despite the interest in the configuration of the financial system that such evidence has generated, our
understanding of the interlinkages between the various parts of that system remains limited because
research on the optimal design of the financial system is still in its early stages and has been hampered
by the complexity of the problems involved.2 Nevertheless, researchers have already made significant
progress explaining, for example, the parallel existence of financial intermediaries and markets, the
differences between bank–based systems and market–based systems and the role of various financial
intermediaries.3
As for the research on financial intermediaries, it focused initially on the development of theories to
explain commercial banks but has more recently been extended its goals to a study of the implications
of broadening the scope of these intermediaries to include activities such as investment banking,
insurance and commerce.4 Notwithstanding all this progress, the research on bank capital regulation
continues to focus on intermediaries that combine lending with deposit taking.

2.2

The existence of banks

In a world à la Arrow–Debreu with complete and frictionless markets, there would be no need for
financial intermediaries because investors and borrowers would be able to achieve efficient risk
allocation on their own. It is necessary to modify the assumptions underlying this framework and
assume the presence of some frictions in order to justify the existence of financial intermediaries. In
the earlier theories of banks, these frictions result from transaction costs. In the contemporary theories,
they arise instead from informational asymmetries.
In earlier theories of financial intermediation, such as Gurley and Shaw’s (1960), the main activity of
intermediaries would be the transformation of securities issued by firms (shares and bonds) into
securities demanded by investors (deposits). Financial intermediaries are valuable because they

1
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3

4

See Levine (1997) for a review of the empirical literature on the relationship between financial development and
economic growth, and Allen and Gale (1995) for an analysis of the two prototypes of the bank-based and market-based
systems, the German and the American system, respectively.
For an extensive discussion of financial system design, see Thakor (1996a) and Allen and Gale (1998).
For an analysis of the differences between bank- and market-based systems, see Dewatripont and Maskin (1995), Sabani
(1993) and Allen and Gale (1997). For theories explaining the simultaneous existence of securities markets and banks see
Gorton and Haubrich (1987), Seward (1990), Bolton and Freixas (1997) and Boot and Thakor (1997).
For a review of the literature on the implications of mixing commercial banking with investment banking, insurance and
commerce, see Rajan (1996) and Santos (1998a); Kane (1996) and Eisenbeis (1996); and Saunders (1994) and Santos
(1998b), respectively.
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provide services of divisibility and risk transformation, which borrowers cannot obtain on their own
under identical conditions due to transaction costs. For example, if there are fixed costs associated
with any financial transaction, borrowers will form coalitions to sell together in order to save on these
costs. If there are indivisibilities in the transaction technology, a coalition of investors will be able to
build a more diversified portfolio, that is, one with lower risk than the portfolio each member is able to
build on its own.5
In modern theories of financial intermediation, the two most prominent explanations for the existence
of intermediaries like depository institutions are the provision of liquidity and the provision of
monitoring services.6 Banks are valuable as providers of liquidity services because they provide
depositors with liquidity insurance (Bryant (1980) and Diamond and Dybvig (1983)). By issuing
demand deposits, banks can improve on a competitive market because these deposits allow for better
risk-sharing among households that face idiosyncratic shocks to their consumption needs over time.7
The importance of banks in this framework arises from an information asymmetry: the shock that
affects a household’s consumption needs is not publicly observable.
Banks are valuable as providers of monitoring services because they act as delegated monitors to
investors and thus avoid the duplication of monitoring costs, (Diamond (1984)). As with the liquidity
insurance explanation, the key to the existence of banks in this setup is also an informational problem.
Firms are assumed to have more information about their investment projects than investors do.
Investors can learn this information but only after incurring a monitoring cost. They may choose,
however, to delegate monitoring to a bank, through which they all provide funding to the firm. By
acting as delegated monitors of investors, banks save on monitoring costs and make funding available
to firms at a lower cost than direct lending.
The provision of liquidity insurance explains the liability side of the bank’s balance sheet and the
provision of monitoring services explains the asset side of the balance sheet. None of these
approaches, however, puts forward an explanation as to why it is advantageous for an intermediary to
offer both of these services, as happens with the existing depository institutions. Diamond and Rajan
(1998) address this issue in a model where both investors and borrowers care about liquidity. The
former are concerned with liquidity because they are uncertain about the time at which they may want
to reduce their holdings of a financial asset, while the latter are concerned with liquidity because they

5
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For a review of earlier banking literature, see Santomero (1984). For a review of modern banking theory, see
Bhattacharya and Thakor (1993) and Freixas and Rochet (1997).
Ramakrishnan and Thakor (1984) and Millon and Thakor (1985) provide explanations for the existence of financial
intermediaries like brokers whose role is to produce information for resale.
Gorton and Pennacchi (1990) also derive a theory of financial intermediation based on the provision of liquidity services.
In their model, intermediaries provide liquidity not by designing securities that insure investors against a random shock to
their preferences for the timing of consumption, but instead by designing securities that protect uninformed investors
from the costs they would incur when trading with investors that possess superior information.
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are uncertain about their ability to raise added funding in the future. An intermediary that accepts
deposits and extends loans is valuable in that setting because it enables depositors to have better access
to their funds than they would if they invested directly in firms, and it insures borrowers against the
risk that funding will be cut off prematurely, which they would face had they borrowed from an
investor.8
In conclusion, the research on the design of the financial system reviewed in this section shows that
financial institutions and markets are not perfect substitutes, thus confirming that the configuration of
the financial system matters. Therefore, any change to one of these institutions, for example through
regulations, is bound to have implications far beyond the institution itself. Despite this, researchers
continue to focus on financial intermediation through banks. This is motivated partly by the role of
banks, which are still perceived to be the most important intermediaries, and partly for simplifying
reasons because models rich enough to encompass various forms of intermediation become highly
complicated very quickly.

3.

Do banks need to be regulated?

The justification for any regulation usually stems from a market failure such as externalities, market
power or asymmetry of information between buyers and sellers. In the case of banking, there is still no
consensus on whether banks need to be regulated and, if so, how they should be regulated. This partly
reflects the lack of consensus on the nature of the market failure that makes free banking not optimal.9
Nonetheless, there are two justifications that are often presented for regulating banks: the risk of a
systemic crisis and the inability of depositors to monitor banks.10

3.1

The systemic risk argument

Banks’ provision of liquidity services leaves them exposed to runs (Diamond and Dybvig (1983)). The
reason is that a bank needs to operate with a balance sheet where the liquidation value of its assets is
less than the value of liquid deposits in order to provide liquidity services. Under these circumstances,
given that depositors’ expectations about the value of their deposits depend on their place in line at the
time of withdrawal because of the first come, first served rule, a run can occur without the release of
adverse information about the bank’s assets and even when there is perfect information about the

8

9

10

Other papers that explain the existence of intermediaries that simultaneously offer deposit-taking and lending services
include Calomiris and Kahn (1991), Flannery (1994) and Qi (1998).
See Dowd (1996) and Benston and Kaufman (1996), who dispute of the arguments often presented in defence of bank
regulation.
See Goodhart et al (1998), Chapter 1, for other rationales for banking regulation.
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bank’s assets. For example, if depositors panic, they may try to withdraw their funds out of fear that
other depositors will do so first, thus forcing an otherwise sound bank into bankruptcy.
If there were no aggregate uncertainty and if each bank’s investment in the short–term asset were
publicly observable then depositors could be fully insured against the liquidity risk faced by their bank
if banks could lend to each other (Bhattacharya and Gale (1987)).11 However, when there is
asymmetry of information about the banks’ assets, as happens when banks provide monitoring
services because this requires them to hold a large portion of their assets in the form of illiquid loans,
the interbank market will not generally be able to provide depositors with full liquidity insurance. A
possible reason is that under these conditions, banks are afraid of a “winner’s curse” (that is, of
lending only to other banks that have already been rejected loans because of their poor quality) and
consequently lend less than they would under homogeneous information (Flannery (1996)).
Asymmetry of information about banks’ assets makes them susceptible to an additional source of runs,
the release of information on the value of those assets, (Jacklin and Bhattacharya (1988)).12 A bank run
that is triggered by the release of information indicating poor performance by the bank may be
beneficial because it is a source of discipline. In contrast, a run triggered by depositors’ panic or by the
release of information when there is asymmetry of information among depositors about bank returns
will not be beneficial.13 In this case, the run is costly because it forces the premature liquidation of
assets, thus disrupting the production process. Furthermore, it may trigger contagion runs, which may
culminate in a system failure.14 It is this risk of a system failure that forms the basis of the classical
argument proposing mechanisms to insure banks against liquidity shocks despite their interference in
the free functioning of markets.
3.1.1

Proposals to insulate banks from runs

One of these proposals suggests the development of narrow banks, that is, banks that invest only in
riskless securities, such as short–term government securities.15 Narrow banks are run–proof but this
comes at a cost in that they do not perform one of banks’ key functions, the creation of liquidity.

11
12

13
14

15

For an analysis of the case where there is aggregate uncertainty, see Chari (1989) and Hellwig (1994).
Chari and Jagannathan (1988) develop a model where both types of runs can arise. They modify the Diamond-Dybvig
model by assuming that the bank’s investment produces a random return that is observable by a portion of the depositors
that wish to consume later. When the remainder of the depositors observe a large withdrawal in the first period they do
not know if it is driven by the depositors that wish to consume early or by the informed depositors that learned of poor
performance by the bank. In equilibrium, both “poor performance” runs and “panic” runs can occur, with the latter being
triggered by the fear of poor performance anticipated by the informed depositors.
See Calomiris and Gorton (1991) for a review of the literature on bank panics.
Aghion, Bolton and Dewatripont (1999) show how the failure of one bank may trigger a contagious run on other banks in
a model with multiple competing banks and an interbank market.
For a discussion on narrow banks, see Kareken (1986), Litan (1987), Bryan (1988), Pierce (1991) and Gorton and
Pennacchi (1992).
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Another drawback associated with narrow banking results from the inability of intermediaries to
exploit the gains that result from combining deposit–taking with lending extended through
commitments or credit lines (Kashyap, Rajan and Stein (1999)). Moreover, it is possible that the new
firms that would move in to fill the vacuum left by banks would inherit the problem of runs (Diamond
and Dybvig (1986) and Wallace (1996)).
Another proposal suggests funding banks with equity rather than demand deposits. This would make
banks immune to runs but would be costly, as under certain conditions demand deposits dominate
equity contracts in insuring consumers against random shocks to their intertemporal preferences for
consumption (Jacklin (1987)).16 This proposal, therefore, yields a trade-off between stability and
efficiency.
A third proposal builds on the suspension of convertibility. If banks could precommit not to liquidate
more than the portion of their assets that is necessary to meet the liquidity demands of those
consumers that wish to consume early then they would eliminate the other consumers’ incentive to run
on the bank. Suspension of convertibility, though, provides complete insurance only if liquidity shocks
are perfectly diversifiable and if the portion of consumers that wish to consume early is known.
A fourth proposal, probably the oldest one, is associated with Bagehot (1873), who is usually credited
with the first analysis of a central bank’s role as lender of last resort (LLR) in preventing a bank run
from turning into a panic. To that end, he argues that the central bank should make clear in advance its
readiness to lend any amount to a bank that is having liquidity problems provided the bank is solvent.
Lending should be done at a penalty rate (to reduce banks’ incentives to use these loans to fund normal
business) and only against good collateral (valued at pre-panic prices).
It appears, however, that the conditions set out by Bagehot for operating the LLR function impede the
LLR from attaining its key objective. A bank with good collateral will be able to borrow from the
market. It is when there is some uncertainty about the bank’s financial condition that the bank may not
be able to meet its liquidity needs in the interbank market and therefore an LLR becomes valuable
(Flannery (1996)).17 In Bagehot’s own words: “Every Banker knows that if he has to prove that he is
worthy of credit, however may be his argument, in fact his credit is gone” (p. 68). The LLR could
avoid this problem by committing to extend liquidity support to all the banks seeking it, but this would
come at a cost, as it would lead to moral hazard.

16

17

Calomiris and Khan (1991) focus instead on the importance of banks being funded with demandable debt because of
depositors’ monitoring role. Depositors can monitor the bank because they can withdraw their funds when they observe
unacceptable policies. In this case, in contrast to Diamond and Dybvig (1983), a bank run is beneficial and deposit
insurance is unwarranted. However, if depositors’ monitoring is noisy, then deposit insurance may be valuable. See
Carletti (1999) for the problems with depositors’ monitoring when they do not have perfect information about the bank’s
future prospects.
See Freixas, Soussa and Hoggarth (1999) for a review of the literature on the lender of last resort function.
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A final proposal to protect banks from runs is for the government to offer deposit insurance (Diamond
and Dybvig (1983)).18 A government scheme of full insurance guarantees banks complete protection
from runs.19 However, such a scheme is not socially costless because the government will have to tax
other sectors of the economy, and therefore leads to a possible deadweight loss, when it is asked to
provide liquidity as a result of a bank’s low return or of large early withdrawals. Deposit insurance, in
addition, may lead to moral hazard.
3.1.2

Deposit insurance and moral hazard

Government deposit insurance has proven very successful in protecting banks from runs, but at a cost
because it leads to moral hazard.20 By offering a guarantee that depositors are not subject to loss, the
provider of deposit insurance bears the risk that they would otherwise have borne. As a result, it
diminishes depositors’ incentive to monitor banks and to demand an interest payment commensurate
with the risk of the bank. Furthermore, when the insurance scheme charges the bank a flat rate
premium, the bank does not internalise the full cost of risk and therefore it has an incentive to take on
more risk.21
Merton (1977) pioneered the use of the arbitrage pricing method, originally developed for pricing
options on common stock, to analyse the deposit insurance distortion on banks’ risk–taking incentives.
He shows that deposit insurance can be viewed as a put option on the value of the bank’s assets with a
striking price equal to the promised maturity value of its debt. If the insurance premium is risk–
insensitive, the bank can increase the value of the put option by increasing the risk of its assets and/or
decreasing its capital–to–assets ratio.22 A bank’s appetite for risk is further increased with an increase
in competition in the banking sector and a reduction in the value of the bank’s charter (Marcus (1984)
and Keeley (1990), Hellmann, Murdock and Stiglitz (1997), and Matutes and Vives (1998)).

18
19

20

21

22

See Kyei (1995), Barth, Nolle and Rice (1997) and Garcia (1999) for the insurance schemes in various countries.
Note that, contrary to the suspension of convertibility, a government insurance scheme protects banks from runs even
when the portion of consumers that wish to consume early is random, as the government can levy a tax based on the
realisation of that variable.
Kareken and Wallace (1978) and Dothan and Williams (1980) study the moral hazard associated with deposit insurance
using state preference models, while Merton (1977, 1978) does so using an option pricing model.
Boot and Greenbaum (1993) note another problem of a risk-insensitive insurance premium: it eliminates the fundingrelated benefits of reputation because it fixes the bank’s future funding costs. This problem is particularly acute when
there is high competition among banks as this eliminates monopolistic rents, which would otherwise encourage banks to
choose the optimal monitoring effort. John, John and Senbet (1991) note that even if deposit insurance were fairly priced,
banks would still have risk-shifting incentives if regulators could not write contracts on their asset risk choices. The
reason is that the limited liability condition that protects bank shareholders makes their payoff stream convex.
Empirical research on US banks in the 1980s, however, fails to show that banks in general maximise the value of the put
option. Keeley (1988), for example, finds that banks hold more capital than required by regulation. Marcus and Shaked
(1984), Ronn and Verma (1986) and Pennacchi (1987a) estimate the fair rate of deposit insurance under certain
conditions. They find that the fair rate varies considerably across banks and that it is, for many of the large banks, lower
than the premium charged by the FDIC.
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The trade–off introduced by deposit insurance – ruling out bank runs at the expense of moral hazard –
has motivated proposals to change the design of the deposit insurance scheme or introduce
complementary regulations aimed at reducing the moral hazard while maintaining the protection to
depositors.23 The most frequent proposals to deal with the moral hazard caused by deposit insurance
are to charge banks risk–related insurance premiums and to regulate their capital structure.24
3.1.3

Is fairly priced deposit insurance possible?

To eliminate the risk-shifting incentive it gives banks, deposit insurance needs to be fairly priced.
However, as we are about to see, asymmetry of information may make the computation of fair
premiums impossible or undesirable from a welfare point of view.
Starting with Merton (1977), a vast literature has used the arbitrage pricing method to determine the
fair insurance premium.25 The arbitrage pricing method assumes that, among other things, the financial
markets are complete, the provider of deposit insurance has perfect information about the risk of
banks’ assets, it can value accurately banks’ assets, and moral hazard is explicitly or implicitly ruled
out. Under these conditions, however, deposit insurance is not necessary because there is no risk of
bank panics.
For that reason researchers began to study the feasibility of fairly priced deposit insurance where there
is asymmetry of information. Chan, Greenbaum and Thakor (1992), for example, consider a setting
where there is asymmetry of information and the insurance provider offers a menu of contracts, each
requiring the bank to hold a certain capital–to–assets ratio and charging it a given insurance premium
per unit of deposits it holds. The authors find that it is generally impossible to implement incentive–
compatible, fairly priced deposit insurance in that setting. When there is only adverse selection, the
impossibility arises because banks are indifferent vis–à–vis their capital structure when insurance is
fairly priced. Therefore, they prefer a lower insurance premium for any positive level of deposits.
Because of this, the high–risk institution always prefers the menu of contracts chosen by the low–risk
institution as long as this one chooses some positive level of deposits.

23

24

25

Buser, Chen and Kane (1981) suggest that the provider of deposit insurance deliberately charge a subsidised risk–
insensitive insurance premium to entice banks to submit themselves voluntarily to the regulatory dominion it controls.
Other suggestions for dealing with the moral hazard problem include requiring banks to issue subordinated debt (Wall
(1989)), extending the liability of bank shareholders (Esty (1998)), and changing the insurance coverage to a system that
provides coinsurance. Nagarajan and Sealey (1997) question the effectiveness of subordinated debt, and of a system
where banks acquire private coinsurance on at least a portion of their deposits, in reducing banks’ risk–taking incentives
due to deposit insurance. See Board of Governors (1999) for a review of the literature on subordinated debt and Merton
and Bodie (1992) for a discussion on the effectiveness of these mechanisms in limiting banks’ risk-taking incentives.
For example, Merton (1978) considers audit costs, Pennacchi (1987b), Acharya and Dreyfus (1989) and Fries, MellaBarral and Perraudin (1997) study various bank failure resolution methods, Mullins and Pyle (1994) study liquidation
costs and Kerfriden and Rochet (1993) consider interest rate risk.
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Freixas and Rochet (1995) consider the issue of incentive–compatible fair pricing of deposit insurance
in a more general framework, where banks are valuable because they manage deposits. They show that
fair pricing is feasible but is not desirable from a welfare point of view. The reason is that it entails a
subsidisation of the less efficient banks by the more efficient ones. This cross-subsidisation prevents
the less efficient banks from mimicking the more efficient ones, thus improving the allocation of
deposits, but it is distortionary because it leads to inefficient entry and exit decisions.

3.2

The depositors’ representative argument

The systemic risk argument builds on the instability that arises with banks’ provision of monitoring
and liquidity services, which leaves them with a balance sheet that combines a large portion of
liabilities in the form of demand deposits with a large portion of assets in the form of illiquid loans.
Dewatripont and Tirole (1993a, 1993b) propose a rationale for banking regulation – the representation
hypothesis – that builds instead on the corporate governance problems created by the separation of
ownership from management and on the inability of depositors to monitor banks.
The departing point of their argument is that banks, like most businesses, are subject to moral hazard
and adverse selection problems. Therefore, it is important that investors monitor them. Monitoring,
however, is expensive and requires, among other things, access to information. Furthermore, it is
wasteful when duplicated by several parties. In the case of banking, this is complicated by the fact that
bank debt is mainly held by unsophisticated depositors without the necessary information to perform
efficient monitoring. In addition, because most of them hold only a small deposit they have little
incentive to perform any of the functions that monitoring a bank would require. This free–riding
problem creates a need for a private or public representative of depositors. That need can be met by a
regulation that mimics the control and monitoring that depositors would exert if they had the
appropriate information, were sophisticated and fully coordinated.
In sum, the research reviewed in this section shows that banks provide superior intertemporal risksharing when they fund themselves with demand deposits. Under these conditions, however, bank runs
and panics may develop as an equilibrium phenomenon. Because these are costly, several mechanisms
have been proposed to rule them out. These mechanisms, however, are themselves costly. For
example, government deposit insurance can provide depositors full insurance but is a source of moral
hazard. These problems are usually presented as one of the reasons for regulating banks. Another
common rationale for banking regulation builds on the problems that the separation of ownership from
management raises for corporate governance. In the case of banks, these problems are compounded by
the fact that depositors are not in a position to monitor management, as they are small and uninformed.
Therefore, they need to be represented by a regulator.
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4.

The regulation of bank capital

Since Modigliani and Miller’s seminal contribution in 1958 showing that in a frictionless world with
full information and complete markets the value of a firm is independent from its capital structure,
researchers have studied the implications of deviations from that world for a firm’s optimal capital
structure. Taxes, costs of financial distress, imperfections in the product markets, transactions costs
and asymmetry of information problems are just some examples of the frictions that researchers have
considered to explain a firm’s capital structure. In the case of banks, they have also considered two
other factors: banks’ access to the safety net, in particular to deposit insurance, and the fact that small,
generally uninformed investors hold most of the bank debt.

4.1

Capital regulation and the systemic risk argument

As we have seen, deposit insurance, when not fairly priced, gives banks an incentive to increase risk,
which they can accomplish, for example, by increasing the risk of their assets or their leverage. This
risk–shifting incentive, together with the potential externalities resulting from bank failures, has been
one of the main justifications for regulating bank capital.26
The earlier literature on bank capital regulation, such as Kahane (1977), Kareken and Wallace (1978)
and Sharpe (1978), studies the effectiveness of capital standards in controlling banks’ solvency in
complete market, state preference models. This literature creates a role for capital regulation by
introducing deposit insurance. Depositors are fully insured and, therefore, have no incentive to adjust
the demanded returns for the risk undertaken by the bank. Because the insurance provider charges
banks a flat insurance premium it gives them an incentive to increase risk. A problem with this
rationale for capital regulation is that when markets are complete and there is no information
asymmetry the need for deposit insurance is unclear and when it exists it can be appropriately priced,
which eliminates the risk–shifting incentive.
This led researchers to start studying capital regulation in incomplete market settings. Some
researchers adopted the portfolio approach of Pyle (1971) and Hart and Jaffee (1974), which models
the bank as a portfolio of securities. Bankers choose the composition of their portfolios in order to
maximise the expected profit for a given level of risk, taking the yields of all securities as given.
Koehn and Santomero (1980) and Kim and Santomero (1988) adopt this approach and assume, as a
proxy for the incompleteness of markets, that bankers are risk–averse and therefore maximise a utility
function of the bank’s financial net wealth. A possible justification for this proxy is that the bank is
owned and managed by the same agent, which cannot completely diversify the risk. The introduction
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See Berger, Herring and Szegö (1995) for a discussion of the various roles of capital in banking firms.
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of a flat capital requirement restricts the risk–return frontier of the bank, forcing it to reduce leverage
and to reconfigure the composition of its portfolio of risky assets. This may lead to an increase in the
bank’s probability of failure because the banker may choose to compensate the loss in utility from the
reduction in leverage with the choice of a riskier portfolio.27 Regulators can eliminate this adverse
effect by requiring banks to meet a risk–based capital requirement instead.
The conclusion by this literature that more stringent capital standards could lead to an increase in the
bank’s risk of failure drew a great deal of attention, but it was subsequently questioned on several
grounds. Rochet (1992) questions two features of the Pyle–Hart–Jaffee model adopted in this
literature. Bank capital is treated in the same way as any other security, implying that banks can buy
and sell their own stock at a given price, regardless of their investment policy, and banks choose their
policies as if they were fully liable. Rochet shows that when limited liability is taken into account and
bank capital is exogenously set at a certain level, the convexity of preferences due to limited liability
may dominate risk aversion, and the bank, if undercapitalised, will behave as a risk lover. In this case,
even a risk–based capital regulation that makes use of “market–based” risk weights (that is, weights
proportional to the systematic risks of the assets as measured by their market betas) may not be
enough to restrain the bank’s appetite for risk.28 It may be necessary to impose an additional
regulation, for example, to require banks to operate with a minimum capital level.
Furlong and Keeley (1989) and Keeley and Furlong (1990) also question the adverse effect of more
stringent capital standards, arguing that this result does not hold when the possibility of bank failure
and the effects of changes in the value of the deposit insurance put option are appropriately
considered. The authors use a value–maximising model where a bank with publicly traded stock
maximises the value of its stock. They show that the bank never increases portfolio risk as a result of
increased capital standards when it pays a flat rate deposit insurance premium. The reason is that the
marginal value of the deposit insurance option with respect to asset risk declines as leverage declines.
Therefore, an increase in capital standards reduces the bank’s incentive to take risk.
A key aspect of modern banking theory not considered in this literature is the existence of information
asymmetries. These are important because they are directly related to the existence of banks. As we
saw previously, an important function of banks is to screen and monitor loans. The returns of these
loans then become private information to bank managers, giving them discretion in the choice of the
screening and monitoring intensities of loans. This discretion can lead to various forms of moral
hazard when a bank management’s incentives are distorted, as happens when there is deposit
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Blum (1999) also shows that capital regulation may lead to an increase in bank’s riskiness but in a dynamic framework.
This allows for the consideration of capital standards’ intertemporal effects. If it is too costly for the bank to raise equity
to meet higher capital standards tomorrow, an alternative is to increase risk today.
This assumes that it is possible to compute the risk weights for all the assets in the bank’s portfolio, which may not be
feasible because of the non-marketable assets.
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insurance. Gennotte and Pyle (1991) consider the role of asymmetry of information by assuming that it
prevents some firms from accessing the capital markets. Banks, however, can monitor these firms and
thus make positive NPV loans. This contrasts with the previous literature, where banks invest in zero
NPV assets (because these are traded on perfect capital markets). Banks finance themselves with
insured deposits and thus have their incentives distorted towards risk-taking. An increase in capital
standards now has an ambiguous effect on the probability of failure. The induced increase in the
portfolio risk may be outweighed, depending on the relationship between the NPV of loans and bank’s
investment in loans, by the effect of the reduction in the bank size.
Santos (1999) also considers the role of information asymmetry, but in a model where there is a
principal-agent problem between the bank and the borrowing firm. The optimal contract the bank uses
to fund that firm involves a combination of a loan and an equity stake in the firm. This contract is
distorted by the fact that the bank funds itself with insured deposits. An increase in capital standards
leads the bank to adjust this contract to account for the higher costs it will incur in case of bankruptcy
(as it is forced to operate with lower leverage) and the higher cost of funding (as capital is more
expensive than deposits). This adjustment in the financing contract induces the firm to lower its risk,
which in turn reduces the bank’s risk of insolvency.
The previous papers assume that banks are owned and managed by the same agent or that there are no
conflicts of interest between management and shareholders. Besanko and Kanatas (1996) study the
implications of this assumption.29 In their model, bank insiders own only a fraction of the bank equity
and take unobservable actions that maximise their own welfare. In that setting, higher capital standards
have the usual asset substitution effect, leading, for a given asset base, to a reduction in the risk of the
bank’s assets. They also have the additional effect of reducing the bank insiders’ effort as their equity
stake decreases with the bank’s issuance of equity to meet the new standards.30 This dilution effect has
a negative impact on the bank’s solvency, which in some cases outweighs the asset substitution effect.
Information frictions can also give rise to adverse selection problems. Bensaid, Pagès and Rochet
(1995) consider both the presence of an adverse selection problem, as the quality of the bank’s assets
is private information of the bank’s owner, and a moral hazard problem, as the bank’s profits depend
on the unobservable effort chosen by the banker. In contrast with most of the previous literature that
focuses on the solvency effects of capital regulation, their main goal is to find the efficient solvency
regulation that minimises the dead-weight losses of running deposit insurance. They find that optimal
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As we saw before, Dewatripont and Tirole (1993a) also study the problems created by the separation of ownership from
management to explain bank regulation, but they focus on the importance of capital regulation in the allocation of control
rights between different groups of claimholders and the induced impact on bank managers’ incentives. See Section 4.3
for the role of capital regulation in their framework.
For an extensive analysis of the implications for the design of bank regulation that arise from the cost of issuing new
equity, see Kupiec and O’Brien (1998).

13

regulation can be decentralised by offering banks a menu of solvency and quality requirements.
Solvency requirements need to be risk-adjusted and quality requirements are defined in terms of (soft)
interim information, measured, for instance, by ratings performed by independent agencies.
The literature reviewed above uses a partial equilibrium analysis and therefore does not capture the
costs to the other sectors of the economy of an increase in the demand for capital due to capital
standards. Gorton and Winton (1995) show that these costs may lead the regulator to set a capital
standard lower than that called for by stability considerations alone.31 Banks in their model provide
liquidity by offering demand deposits and produce information about borrowers which is lost if they
fail or leave the industry. In choosing the capital standards, the regulator faces two problems: one
deriving from banks’ participation incentives (negative externalities from bank failures make their
social charter value higher than the private value, giving shareholders less incentive to raise capital
than the regulator) and the other from the imperfect substitutability between capital and deposits.
Increasing capital standards reduces the risk of failure (this is both privately and socially desirable
because the bank’s charter value is lost less often), but it reduces deposits (this is costly because these
securities are less informationally sensitive than bank capital and therefore they economise on the
“lemons cost” that agents incur when trading in the latter).

4.2

Deposit insurance premium and capital standards: are they related?

In the absence of moral hazard, if the insurance provider has perfect information about the risk of
banks’ assets it can attain actuarial soundness equally well with either a risk–based insurance premium
or risk–related capital standards (Sharpe (1978)). However, when the insurance provider is able to
observe bank risks only with error, these alternative pricing mechanisms are no longer equivalent
(Flannery (1991)). This suggests that when there are information frictions it is advantageous to
consider jointly the design of deposit insurance and capital requirements.32
Giammarino, Lewis and Sappington (1993) consider this issue in a model where the banker knows the
quality of the portfolio of loans but the regulator does not, and the banker can influence that quality
through an unobservable effort choice. The objective of the regulator is to provide deposit insurance
while maximising social welfare. In this case, it is valuable to determine jointly the insurance premium
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Diamond and Rajan (1999) point out another side effect of capital standards in a setup where financial fragility is
essential for banks to create liquidity. Higher capital standards are costly because they reduce banks’ fragility and,
consequently, their ability to create liquidity.
Researchers have also considered the interplay between deposit insurance and other regulatory instruments. Kanatas
(1986) finds the incentive-compatible policy that should be adopted by a regulator that jointly manages deposit insurance
and the discount window facilities when banks have private information about their financial condition. See also Sleet
and Smith (1999) for the interplay between deposit insurance and the lender of last resort function. Craine (1995) focuses
instead on the relationship between fairly priced deposit insurance and bank charter policy and Hellmann, Murdock and
Stiglitz (1997) consider the interplay between capital requirements and deposit rate controls.
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and capital standards. Under the socially optimal deposit insurance system, the insurance premium
needs to be adjusted for the quality of the bank’s portfolio of loans, and higher–quality banks are
allowed a relatively larger asset base and face lower capital requirements. Freixas and Gabillon (1998)
study the interplay between capital standards and deposit insurance when there is adverse selection
and show that under the optimal regulation “low-quality” banks receive an implicit subsidy. They pay
a high insurance premium but are not required to meet capital standards. “High-quality” banks, in
contrast, have to meet minimum capital standards but pay a lower insurance premium. The importance
of having the insurance premium tied to capital standards in this setting stems from the fact that,
because of the imperfect information, it pays to offer a regulation with a trade–off between the capital
standards and the insurance premium in order to extract information and minimise the cost of inducing
the low-quality banks to mimic the high-quality ones.33

4.3

Bank capital regulation and the depositors’ representative argument

As explained above, Dewatripont and Tirole (1993a) justify the need to regulate banks because of the
corporate governance problems arising from the separation of ownership from management. When
frictions prevent the writing of complete contracts between shareholders and managers, the financial
structure of a firm is important because it determines the allocation of control rights among the firm’s
claimholders. In the case of banks, an efficient allocation of control rights needs to take account of the
fact that bank debtholders (depositors) are not in a position to monitor managers because they are
small and uninformed. They need a representative.34
In Dewatripont and Tirole’s model, monitoring by the controlling party influences the manager’s
choice of effort, which is assumed to be unobservable. Effort is costly, but it improves the bank’s
performance. Bank managers do not care about monetary incentives, but they enjoy private benefits
from running the bank in the absence of interference. The controlling party decides whether to
interfere based on information it receives about the manager’s effort.
Within this setup, the authors show that the optimal monitoring scheme threatens the manager with
interference in the event of poor performance and guarantees him no interference as a reward for good
performance. This can be implemented by leaving control with relatively passive claimholders
(shareholders) when the bank performs well and transferring it to the more interventionist
claimholders (the depositors’ representative) in the event of poor performance.35 Key to this result is
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See also Bond and Crocker (1993) for an analysis showing the value of jointly considering capital requirements and
deposit insurance when banks possess private information.
For other analyses of the interplay between capital regulation and monitoring of the bank by a regulator, see Campbell,
Chan and Marino (1992) and Milne and Whalley (1998).
See Dewatripont and Tirole (1993a), Chapter 8, for specific ways to implement the optimal scheme using net worth
adjustments or voluntary recapitalisation.
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the fact that shareholders favour no interference (because their payoff is a convex function of profits),
while depositors are more conservative (because their payoff is a concave function of profits).
Moreover, the lower the bank’s solvency, the stronger the shareholders’ bias towards risk and the
weaker the depositors’ bias against risk (depositors become almost like equityholders when the bank is
very undercapitalised). Efficient regulation in this setup requires an increase in interference when bank
performance deteriorates and includes a credible mechanism to transfer control to the regulator when
the bank’s solvency is low. The minimum solvency requirement could be part of such regulation if it
defines the threshold for the transfer of control to the regulator.
To sum up this section, deposit insurance is efficient in protecting banks from runs, but it distorts their
incentives towards risk. This problem is one of the justifications for bank capital regulation. Earlier
literature on capital standards models banks as portfolio managers that invest in zero NPV securities
and focuses on the question of whether these reduce banks’ risk of insolvency. It finds mixed results,
which have been questioned on the grounds that this literature neglects the special features of banks
and assumes no asymmetry of information between banks and regulators.
The research that models banks as firms that perform valuable services shows that increasing capital
standards generally leads to an asset substitution effect that improves banks’ solvency. Meeting the
higher standards, however, is costly, for example because of a dilution effect, in which case the
improvement may be reversed. Research in more general equilibrium settings shows that even though
an increase in capital standards may improve banks’ stability, it may not be desirable as it reduces
deposits. This is costly because these are less informationally sensitive and therefore save on the
“lemons cost” that agents incur when they trade in bank capital.
The literature on the optimal design of regulation finds results that are somewhat dependent on the
regulator’s social welfare objective and the information frictions. Some of its important insights are
that because of the asymmetry of information the isomorphism between a risk–based insurance
premium and risk–based capital standards no longer holds, and therefore exclusive reliance on either
mechanism alone is sub-optimal. In general, the optimal regulation encompasses a menu of the
regulatory instruments, designed to extract information from banks and minimise the cost of “bribing”
the lower quality banks to mimic the higher quality ones.
Finally, there is a strand of literature which explains the role of capital standards based on the
corporate governance problems in banks arising from the separation of ownership from management.
Because depositors are not in a position to monitor bank managers, they need to be represented by the
regulator. Capital standards may be an important instrument to implement the optimal governance of
banks because they can be used to define the threshold for the transfer of control from shareholders to
the regulator.
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5.

From the 1988 Accord to the Basel Committee’s 1999 proposal for a new
framework

The 1988 Basel Capital Accord has made an important contribution to the prominence of bank capital
regulation. The Accord has been praised, for example, for promoting the international convergence of
capital standards and for improving these standards in many countries. Over time, however, its
conceptual limitations together with financial innovation have created incentives and opportunities for
regulatory capital arbitrage, and have consequently led to a reduction in its effectiveness. This has
prompted a debate on the design of capital standards and put pressure on the regulatory authorities to
revise the Accord. This debate focused initially on the alternative approaches to setting capital
standards put forward in the literature, but since the mid-1999 it has centred on the Basel Committee’s
proposal for a new capital adequacy framework.

5.1

The 1988 Capital Accord and its amendments

In the early 1980s, as concern about international banks’ financial health mounted and complaints of
unfair competition increased, the Basel Committee on Banking Supervision started considering
proposals to set capital standards for these banks.36 An agreement was reached in July 1988, which
was phased in by January 1993.
The 1988 Accord explicitly considered only credit risk. It required international banks from the G10
countries to hold a minimum total capital equal to 8% of risk–adjusted assets, with at least half of this
met by tier 1 capital (equity capital and disclosed reserves).37 Tier 2 capital could include, among other
instruments, hybrid debt capital instruments. Risk–adjusted assets were defined as the sum of the riskadjusted assets on and off balance sheet. On–balance sheet assets were assigned to one of four risk
buckets (0%, 20%, 50% and 100%) and then weighted by the bucket’s weight. Off-balance sheet
contingent contracts, such as letters of credit, loan commitments and derivative instruments, which are
traded over the counter, needed to be first converted to a credit equivalent and then multiplied by the
appropriate risk weight.38
Over time, the Accord has been fine–tuned to account for financial innovation and some of the risks it
did not consider initially. For example, it was amended in 1996 to require banks to set aside capital to
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Some have suggested other motives for the harmonisation of capital requirements. Wagster (1996), for example, argues
that the ultimate objective was to eliminate the funding cost advantage of Japanese banks.
See Cooke (1990) for the debate that led to the Accord and Basel Committee (1999a) for the Accord and its amendments.
For a comparison of banks’ and securities firms’ capital standards, see Ball and Stoll (1998).
The Accord does not set capital charges for contracts traded on organised exchanges because in the event of default the
exchange adopts the counterparty’s obligations.
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cover the risk of losses arising from movements in market prices.39 This amendment also defined a tier
3 capital to cover market risks, and allowed banks to count subordinated debt (with an original
maturity of at least two years) in this tier.
The main novelty of this amendment relates to the fact that it allows banks to use, as an alternative to
the standard approach, their internal models to determine the required capital charge for market risk.40
The standard approach defines the risk charges associated with each position and specifies how these
charges are to be aggregated into an overall market risk capital charge. The internal models approach,
in contrast, allows a bank to use its model to estimate the value–at–risk (VaR) in its trading account,
that is, the maximum loss that the portfolio is likely to experience over a given holding period with a
certain probability.41 The market risk capital requirement is then set based on the VaR estimate.42

5.2

Alternative approaches to set capital standards

When the Accord was introduced in 1988, its design was questioned because, among other things, the
capital ratios appeared to lack economic foundation, the risk weights did not reflect accurately the risk
of the obligor and it did not account for any benefits from diversification. Over time, new concerns
emerged about the Accord because financial innovation made it increasingly easier for banks to find
“cosmetic” adjustments to boost their reported capital ratios without enhancing their soundness (Jones
(2000)).
Growing evidence on these shortcomings, together with the experience accumulated since the Accord
was introduced and the research undertake in the mean time, prompted the development of various
alternative approaches to the Accord’s “buckets” framework for setting capital standards, (Mingo
(2000)). Under one of these approaches, the internal ratings-based approach (IRBA), banks would
assign a rating to each borrower based on their rating models and estimate the probability of default
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The market risks considered in the amendment are (a) those pertaining to interest rate-related instruments and equities in
the trading book and (b) foreign exchange risk and commodities risk throughout the bank.
See Hendricks and Hirtle (1997) for a brief description of the internal models approach.
A 10-day, 99th percentile VaR estimate equal to $100 means the bank would expect to lose more than $100 on only one
out of 100 10-day periods.
The capital charge for general market risk is based on the VaR estimates calibrated to a 10–day, 99th percentile standard.
To be precise, the capital charge is equal to the larger of the previous day’s VaR estimate or the 60-day average VaR
estimates times a scaling factor, which is usually equal to three. The scaling factor, which may be increased to four when
too many VaR violations are detected in the back testing procedure, has been one of the most debated elements of the
market risk amendment. See Stahl (1997) and Danielsson, Hartmann and de Vries (1998) for different views on this
subject.
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(PD) for each of the ratings they define. Regulators would then define a function to convert this vector
of PDs into the minimum required capital.43
Another approach, the full models approach (FMA), would extend to credit risk (and possibly other
risks) the Accord’s approach for market risks. Banks would need to develop a system to estimate
(either independently or jointly) the probability density functions for losses in all of the bank’s
business (housed in the banking and trading book) stemming from each of the risk categories. The
regulator would then set the capital requirement so that a given soundness objective, for example a
minimum solvency standard, is met.
Finally, some have suggested using the “pre–commitment” approach (PCA).44 This approach was
initially designed as an alternative to the internal models approach for market risks (Kupiec and
O’Brien (1995)).45 Under the PCA, a bank would pre–commit to a maximum loss exposure over a
period of time and the capital charge would be defined as a function of that loss exposure. Should the
bank incur a larger loss, it would be subject to a penalty, which could take the form of monetary fines,
punitive capital charges or other restrictions on future trading activities.
How do these approaches compare with the 1988 Basle Accord? As we saw above, that Accord
adopted a “buckets” approach, treating all banks alike, and thus not giving safer banks the incentive to
distinguish themselves from riskier ones in order to save on capital. Moreover, the definition of
buckets based on the asset category that it adopted, a criterion only loosely related to risk, further
heightened banks’ incentive to develop regulatory capital arbitrage practices. The IRBA represents an
improvement over that approach because it defines the buckets based on a risk measure rather than on
the asset’s category. As a result, it would bring regulatory capital requirements for each exposure into
closer alignment with the risk of the underlying asset and would give banks better incentives to
improve on their risk management practices, as this would be reflected in capital savings. However,
the extent of this advantage depends partly on the way regulators map the information produced by
banks’ internal models into the regulatory capital. For example, if they were to set capital requirements
only for a reduced number of rating buckets, this would reduce, but not eliminate, incentives for
regulatory capital arbitrage.46 An additional shortcoming of the IRBA is, as with the framework in the
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Under a more developed variant of the approach, banks would also estimate the expected loss given default (LGD) for
each credit claim. In this case, regulators would have to link the matrix of EDFs and LGDs to the minimum required
capital.
Other approaches include the supervisory approach and the base-plus approach put forward by Estrella (1998) and
Shepheard-Walwyn and Litterman (1998), respectively.
See Bliss (1995), Stephanou (1996) and Kupiec and O’Brien (1997a) for a comparative analysis between the PCA and
the internal models approach to set capital charges for market risk.
The fact that different banks already use different internal rating models compounds this problem and it will require the
regulator to “translate” each bank’s rating system into a common system for regulatory capital allocation purposes. See
Mingo (2000) for a further discussion of this and other practical problems with the IRBA and Treacey and Carey (2000)
for a discussion of the rating models used by US banks.
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1988 Accord, its inability to account for differences across institutions in such things as the portfolio’s
diversification.
The FMA and the PCA do not suffer from these problems, but they have their own drawbacks.
Though conceptually different, the two approaches are related (Rochet (1999)). In the FMA, the back
testing validation procedure (including the penalties in case the bank fails the test) needs to give the
bank the incentive to reveal truthfully the probability density function of its portfolio’s losses, which
the regulator would then use to set the capital requirement. In the PCA, the penalty function needs to
give the bank the incentive to choose the capital requirement that the regulator would have imposed
had it known the density function of the bank’s portfolio of losses. A challenge to both approaches is
that to be incentive-compatible the back testing procedure and the penalty function have to be bank–
specific, which raises questions of feasibility.47 The FMA is more intrusive in management and
requires banks to release more information. The PCA in contrast, because it applies penalties ex post,
is more prone to a time consistency problem. Regulators, for example, would be pressured to waive
the penalty in case it were to lead to bankruptcy.48 In addition, because of limited liability the approach
does not protect against go–for–broke strategies.
In sum, the new approaches to setting capital standards move away from the “one–size–fits–all”
approach of the original Basel’s Capital Accord. They all attempt to take account of the fact that banks
are better informed about their risks than regulators. Some of them go even further and aim at
designing incentive-compatible standards. These approaches, however, in contrast with the literature
on optimal regulation, do not consider other regulatory instruments. That literature suggests that the
inclusion in the regulatory menu of instruments, such as deposit insurance, access to the lender of last
resort, (soft) information (measured for instance by agencies’ ratings) and possibly the set of services
banks want to offer, would facilitate the design of a regulation giving banks the incentive to truthfully
reveal their risk. Besides the conceptual differences between the various approaches, their
implementation also raises different challenges regarding the modelling and measurement of credit
risk as well as the data necessary to validate them.49 Despite giving consideration to the full models
approach, these feasibility issues led the Basel Committee to opt for an approach based on banks’
internal rating models in its proposal to revise the Accord.50
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See Prescott (1997) for a discussion of the importance of the penalty scheme, Kupiec and O’Brien (1997b) for a
discussion of the feasibility of bank-specific penalty schemes and Daripa and Varotto (1997) for an analysis of the
reputational implications of disclosing a breach of the committed loss.
See Marshall and Venkataraman (1999) for an analysis of limiting the penalty as not to lead banks into default and
Mailath and Mester (1994) for a study of the regulator’s incentives to close a failing bank.
See Altman and Saunders (1998) for a discussion on the progress in credit risk measurement and Gordy (2000) and
Crouhy, Galai and Mark (2000) for a comparison of some credit risk models.
See Basel Committee (1999b) for a review of current banking industry practices on credit risk modelling.
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5.3

The Basel Committee’s proposal to revise the 1988 Accord

In June 1999, the Basle Committee released for comment its proposal for a new capital adequacy
framework. The proposal consists of three pillars: minimum capital standards, a supervisory review
process and effective use of market discipline (Basel Committee (1999c)). The last pillar is intended to
encourage banks to disclose information in order to enhance the role of market participants in
monitoring banks. To that end, the Committee is proposing that banks disclose information on, among
other things, their components of regulatory capital, risk exposures and risk-based capital ratios
computed in accordance with the Accord’s methodology.
The second pillar, the supervisory review process, is intended to ensure that a bank’s capital position is
consistent with its overall risk profile and to enable early intervention. According to the Committee,
the review process should rest on a set principles, including the principle that supervisors expect banks
to operate with capital above the regulatory minimum and should be able to require them to hold
capital in excess of that minimum, and the principle that supervisors should seek to intervene at an
early stage to prevent capital from falling below prudent levels.
The first pillar, the new capital requirements, aims at making capital charges more correlated with the
credit risk of the bank’s assets. The Committee also propose to develop capital charges for risks not
considered in the current Accord, such as interest rate risk in the banking book and operational risk.
Regarding credit risk, the Committee propose a new standardised approach and it has announced that
it will propose an alternative approach based on banks’ internal ratings frameworks. The new
standardised approach retains some parts of the 1988 Accord, such as the definitions of regulatory
capital. Its major novelty is the replacement of the existing risk weighting scheme by a system where
the risk weights are determined by the rating of the borrower, as defined for example by a rating
agency. According to the proposed system, for each given class of borrowers, those with high ratings
have a risk weight smaller than 100% but those with the lowest rating have a risk weight larger than
100%.51
With respect to the Committee’s proposal to set capital standards based on banks’ internal ratings
frameworks, its release is expected only in early 2001. However, the Committee has already
announced that banks will have to meet a set of conditions in order to be considered for this approach
and that the proposal will encompass at least two variants, a foundation and an advanced approach,
with the latter relying on more parameters estimated by the banks’ models.52
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The Committee proposes that, based for example on the Standard & Poor’s methodology, corporates with an AA rating
or better have a 20% risk weight, those with a rating below B- a 150% risk weight and all the others, including unrated
companies, a 100% risk weight. See Basel Committee (1999b) for the proposed risk weights for claims on banks and
sovereigns.
See Nouy (2000) for the information already made public on what will be the Basel Committee’s proposal to set capital
standards based on internal ratings models.

21

It is outside the scope of this paper to provide a detailed analysis of the Committee’s proposal, as this
would require a full presentation of it. Moreover, some parts of it, particularly the standardised
approach, have already been the subject of extensive analysis elsewhere.53 However, a comparison
with the literature reviewed above shows that some of its insights seem to have been incorporated in
the proposal, but others not. For example, the literature on the optimal regulation in settings where
there is asymmetry of information shows that incentive compatibility calls for a menu approach
instead of a “one–size–fits–all” rule. The Committee’s proposal appears to indicate a move in that
direction. In addition to the standardised approach, it also includes the information that there will be an
IRBA, which is a way of recognising that banks are better informed about their risks than regulators
and of making use of that informational advantage. Furthermore, its decision to offer multiple variants
of the IRBA meets one of the necessary conditions for offering banks a menu of regulations and the
opportunity for them to distinguish themselves from their peers depending on their preferences.
Whether that menu will give banks the right incentives to reveal their true preferences rather than
mimic other banks will depend, among other things, on the authorities’ objective for offering multiple
variants, their design, and the access and exit conditions.54 In this respect, the Committee’s proposal,
because it considers only capital adequacy, appears not to have taken into account the insight of the
literature that in general it is advantageous to consider instruments other than capital standards in the
menu. The inclusion of some of the instruments suggested in the literature, such as deposit insurance
and access to the lender of last resort, however, goes beyond what supervisors themselves can do and
would require the involvement of other authorities.
There are areas where the Committee’s proposal could be in agreement with the literature, but some of
the details that are still missing make this evaluation difficult. A case in point is the second pillar, the
supervisory review process. One of its stated goals is “to enable early supervisory intervention if
capital does not provide a sufficient buffer against risk”. This idea of early intervention seems to
resemble the insight of the literature on the role that capital standards can play in the optimal
governance of banks. They can be used to define the trigger point for interference in management and
transfer of control from shareholders to the depositors’ representative, the supervisory authority.55
According to the literature, however, both the trigger point and the forms of interference need to be
specified ex ante. The Committee’s proposal does not include similar definitions. In addition, the
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See, for example, Hall (1999), ISDA (2000), Reisen (2000), Monfort and Mulder (2000) and US Shadow Financial
Regulatory Committee (2000).
Though still commonly associated with the insurance business, where they are designed to separate customers by their
risk preferences, menus of contracts, however, are increasingly been used by many other industries such as phone
companies and electrical utilities where they are designed to separate customers by their needs.
An application of this insight is the prompt corrective action scheme in effect in the United States since the passage in
1991 of the Federal Deposit Insurance Improvement Act. The scheme defines a series of trigger points based on a bank’s
capitalisation and a set of mandatory actions for supervisors to implement at each point.
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associated discretion can also be a source of problems in the principal-agent relationship between
banks and supervisors.56
Finally, there are those areas where it is still not possible to evaluate the new capital standards because
the proposal is silent about them. That is the case of the minimum capital requirement. While the
proposal states that the definition of capital will not be subject to changes, it does not state the criteria
that will determine the minimum capital requirement and the corresponding objective.

6.

Final remarks

Despite the progress in the research on banking since 1988, the year of the Basel Capital Accord, there
is still no consensus on the optimal design of bank capital regulation. There are differences in opinion
regarding the market failure that justify banking regulation. There are differences in the conclusions of
the research on the optimal design of capital regulation, albeit explained by different modelling
assumptions. In addition, there are still many relevant questions that remain unanswered. For example,
we still lack a full understanding of the relative efficiencies of the various financial intermediaries in
processing and aggregating information, and we also lack a complete understanding of the optimal
risk-sharing among the various claimholders in a general equilibrium framework.57
Notwithstanding these shortcomings, the research already undertaken, particularly that which builds
on contemporary banking theory, has produced some useful insights for the design of capital
standards.58 For example, it shows that raising the minimum required capital standards may improve
banks’ stability but it is a potential source of costs, some of which are rather subtle. Increasing the
costs of operating in the banking business may lead to inefficiencies, as intermediation through other
financial intermediaries is not a perfect substitute for that through banks. In addition, raising the share
of bank capital in the economy may be costly, as securities are not perfect substitutes. The research
also shows that there is value in considering banks’ informational advantage. In this case, incentive
compatibility calls for a regulation that encompasses a menu of different regulatory instruments.
Accordingly, in general, it will be advantageous to include in the menu instruments other than capital
standards. Finally, a strand of that research points to the importance of capital standards in the
implementation of the optimal governance of banks, as they can define the threshold for interference
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See Kane (1990) and Goodhart et al (1998), Chapter 3, for a discussion of the principal-agent problems that can arise
between regulators and regulated.
Theoretical research on the macroeconomic implications of bank capital regulation, for example, is still very scarce. See
Blum and Hellwig (1995), Thakor (1996b) and Krainer (1999).
This research has also produced conclusions about other regulations; see Bhattacharya, Boot and Thakor (1998).
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in management and for transfer of control from shareholders to the depositors’ representative, the
supervisory authority.
An analysis of the Basel Committee’s proposal for a new capital adequacy framework reveals that
some of these insights have made their way into the proposal, at least in a simplified form. This is
evidenced in the replacement of the “one-size-fits-all” approach of the 1988 Accord with a more
menu-like approach, offering banks different variants of the regulation. In contrast with the literature,
however, the proposal’s “menu” does not consider regulatory instruments other than capital standards.
However, it is worth noting that in the case of some of the instruments suggested in the literature, such
as those related to deposit insurance and the lender of last resort facility, their inclusion in the menu is
beyond what supervisors can do on their own. Further evidence in the proposal of an insight of the
literature is pillar two, the supervisory review process, which was introduced to enable early
supervisory intervention. Here too, though, the proposal does not completely follow the literature, as it
does not pre-specify both the trigger points and the corresponding forms of supervisory interference.
Finally, in a few areas, such as the minimum capital requirement, it is still not possible to evaluate the
new regulation because the Committee’s proposal is silent about them.

24

References
Acharya, S. and J.F. Dreyfus (1989): “Optimal Bank Reorganisation Policies and the Pricing of
Federal Deposit Insurance,” Journal of Finance, vol. 44, No. 5, 1313–1333.
Aghion, P., P. Bolton, and M. Dewatripont (1999): “Contagious Bank Failures,” Mimeo, University
College London.
Allen, F. and D. Gale (1998): Comparative Financial Systems: Competition versus Insurance, Mimeo,
New York University.
Allen, F. and D. Gale (1997): “Financial Markets, Intermediaries, and Imtertemporal Smoothing,”
Journal of Political Economy 105 (3), 523–546.
Allen, F. and D. Gale (1995): “A Welfare Comparison of Intermediaries and Financial Markets in
Germany and U.S.,” European Economic Review 39, 179–209.
Altman, E.I and A. Saunders (1998): “Credit Risk measurement: Developments over the Last 20
Years.” Journal of Banking and Finance 21, 1721–1742.
Bagehot, W. (1873): Lombard street: A Description of the Money Market, London: H. S. King.
Ball, C.A. and H. R. Stoll (1998): “Regulatory Capital of Financial Institutions: A Comparative
Analysis,” Financial Markets, Institutions and Instruments, Vol. 7, no. 3, New York University
Salomon Center.
Barth, J.R., D.E. Nolle, and T.N. Rice (1997): “Commercial Banking Structure, Regulation, and
Performance: An International Comparison,” Comptroller of the Currency, Working Paper No. 7.
Basel Committee (1999a): Compendium of Documents Produced by the Basle Committee on Banking
Supervision, Bank For International Settlements, Basel, Switzerland.
Basel Committee (1999b): “Credit Risk Modelling: Current Practices and Applications” Basel
Committee on Banking Supervision, Bank For International Settlements, Basel, Switzerland.
Basel Committee (1999c): “A New Capital Adequacy Framework” Consultative paper issued by the
Basel Committee on Banking Supervision, Bank For International Settlements, Basel, Switzerland.
Bhattacharya, S., A.W.A. Boot and A.V. Thakor (1998): “The Economics of Bank Regulation,”
Journal of Money Credit and Banking 30(4), 745-70.
Bhattacharya, S. and D. Gale (1987): “Preference Shocks, Liquidity, and Central Bank Policy,” in New
Approaches to Monetary Economics, W. A. Barnnett and Kenneth J. Singleton, eds. Cambridge:
Cambridge University Press, 69–88.
Bhattacharya, S. and A.V. Thakor (1993): “Contemporary Banking Theory,” Journal of Financial
Intermediation 3, 2–50.
Bensaid, B., H. Pagès, and J. C. Rochet (1995): “Efficient Regulation of Banks’ Solvency.” Mimeo
Bank of France.
Benston, G. L. and G. G. Kaufman (1996): “The Appropriate Role of Bank Regulation,” Economic
Journal 106(436, 688-97.
Berger, A.N., R.J. Herring, and G.P. Szegö (1995): “The Role of Capital in Financial Institutions,”
Journal of Banking and Finance 19, 393-430.
Besanko, D. and G. Kanatas (1996): “The Regulation of Bank Capital: Do Capital Standards Promote
Bank Safety?” Journal of Financial Intermediation 5, 160–183.
Bhattacharya, S., A.W.A. Boot and A.V. Thakor (1998): “The Economics of Bank Regulation,”
Journal of Money Credit and Banking, vol. 30, no. 4, 745–770.
25

Bliss, R.R. (1995): “Risk-Based Bank Capital: Issues and Solutions,” Federal Bank of Atlanta
Economic Review 80(5), 32-40.
Blum, J. (1999): “Do Capital Adequacy Requirements Reduce Risks in Banking?” Journal of Banking
and Finance 23, 755-771.
Blum, J. and M. Hellwig (1995): “The Macroeconomic Implications of Capital Adequacy
Requirements for Banks,” European Economic Review 39, 739–749.
Board of Governors (1999): “Using Subordinated Debt as an Instrument of Market Discipline,” Staff
Study 172, Board of Governors of the Federal Reserve System, Washington D.C.
Bolton, P. and X. Freixas (1997): “A Dilution Cost Approach to Financial Intermediation and
Securities Markets,” Mimeo, Universitat Pompeu Fabra, Barcelona.
Bond, E.W. and K.J. Crocker (1993): “Bank Capitalisation, Deposit Insurance, and Risk
Categorisation,” Journal of Risk and Insurance 60(3), 547–569.
Boot, A.W.A. and S.I. Greenbaum (1993): “Bank Regulation, Reputation and Rents: Theory and
Policy Implications,” in Capital Markets and Financial Intermediation, C. Mayer and X. Vives ed.
Cambridge University Press, Cambridge, 262–285.
Boot, A.W.A. and A.V. Thakor (1997): “Financial System Architecture,” Review of Financial Studies
10, 693–733.
Boot, A.W.A. and A.V. Thakor (1991): “Off–Balance Sheet Liabilities, Deposit Insurance and Capital
Regulation,” Journal of Banking and Finance 15, 825–846.
Bryan, L.L. (1988): Breaking up the Bank: Rethinking an Industry under Siege, Homewood, Illinois:
Dow Jones–Irwin.
Bryant, J. (1980): “A Model of Reserves, Bank Runs, and Deposit Insurance,” Journal of Banking and
Finance 4, 335–344.
Buser, S.A., A.H. Chen, and E.J. Kane (1981): “Federal Deposit Insurance, Regulatory Policy, and
Optimal Bank Capital,” Journal of Finance 35, 51–60.
Calomiris C.W. and G. Gorton (1991): “The Origins of Banking Panics,” in Financial Markets and
Financial Crisis, G. Hubbard, ed. Chicago: University of Chicago Press, 109–172.
Calomiris C.W. and C.M. Kahn (1991): “The Role of Demandable Debt in Structuring Optimal
Banking Arrangements,” American Economic Review 81, 497–513.
Campbell, T.S., Y.S. Chan, and A.M. Marino (1992): “An Incentive–Based Theory of bank
Regulation,” Journal of Financial Intermediation 2, 255–276.
Carletti, E. (1999): “Bank Moral Hazard and Market Discipline,” Mimeo, Financial Markets Group,
London School of Economics.
Chan,Y.S., S.I, Greenbaum, A.V. Thakor (1992): “Is Fairly Priced Deposit Insurance Possible?”
Journal of Finance 47, 227–245.
Chari, V.V. (1989): “Banking without Deposit Insurance or Bank Panics: Lessons from a Model of the
U.S. National Banking System,” Federal Reserve Bank of Minneapolis Quarterly Review, 3–19.
Chari, V.V. and R. Jagannathan (1988): “Banking Panics, Information, and Rational Expectations
Equilibrium,” Journal of Finance 43, 749–761.
Cooke, P. (1990): “International Convergence of Capital Adequacy Measurement and Standards,” in
The Future of Financial Systems and Services: Essays in Honor of Jack Revel (Edward P. M. Garden
ed.), St Martin’s Press, 310–335.
Craine, R. (1995): “Fairly Priced Deposit Insurance and Bank Charter Policy,” Journal of Finance, vol.
50, no. 5, 1735–1746.

26

Crouhy, M., D. Galai and R. Mark (2000): “A Comparative Analysis of Current Credit Risk Models,”
Journal of Banking and Finance 24, 59-118.
Danielsson, J., P. Hartmann and G. de Vries (1998): “The Cost of Conservatism,” Risk 11(1), 101103.
Daripa, A. and S. Varotto (1997): “Agency Incentives and Reputational Distortions: A Comparison of
the Effectiveness of Value–at–Risk and Pre–Commitment in Regulating Market Risk,” paper
presented at the conference Financial Services at the Crossroads: Capital Regulation in the 21st
Century, Federal Reserve Bank of New York.
Dewatripont, M. and E. Maskin (1995): “Credit Efficiency in Centralised and Decentralised
Economies,” Review of Economic Studies 62, 541–555.
Dewatripont, M. and J. Tirole (1993a): “The Prudential Regulation of Banks,” Cambridge, MA, MIT
Press.
Dewatripont, M. and J. Tirole (1993b): “Efficient Governance Structure: Implications for Banking
Regulation,” in Capital Markets and Financial Intermediation, C. Mayer and X. Vives ed. Cambridge
University Press, Cambridge, 12–35.
Diamond, D.W. (1984): “Financial Intermediation and Delegated Monitoring,” Review of Financial
Studies 51, 393–414.
Diamond, D.W. and P.H. Dybvig (1986): “Banking Theory, Deposit Insurance, and Bank Regulation,”
Journal of Business 59, 53–68.
Diamond, D.W. and P.H. Dybvig (1983): “Bank Runs, Deposit Insurance and Liquidity,” Journal of
Political Economy 91, 401–419.
Diamond, D.W. and R.G. Rajan (1999): “A Theory of Bank Capital,” Mimeo, University of Chicago.
Diamond, D.W. and R.G. Rajan (1998): “Liquidity Risk, Liquidity Creation and Financial Fragility: A
Theory of Banking,” Mimeo, University of Chicago.
Dothan, U. and J. Williams (1980): “Banks, Bankruptcy, and Public Regulation,” Journal of Banking
and Finance 4, 65–88.
Dowd, K. (1996): “The case for Financial Laissez-Faire’” Economic Journal 106(436), 679-87.
Eisenbeis, R.A. (1996): “Banks and Insurance Activities,” in Universal Banking: Financial System
Design Reconsidered, I. Walter and A. Saunders, eds. Chicago: Irwin, 387–412.
Estrella, A. (1998): “Formulas or Supervision? Remarks on the Future of Regulatory Capital,” paper
presented at the conference Financial Services at the Crossroads: Capital Regulation in the 21st
Century, Federal Reserve Bank of New York.
Esty, B.C. (1998): “The Impact of Contingent Liability on Commercial Bank Risk Taking,” Journal of
Financial Economics 47, 189–218.
Flannery, M.J. (1996): “Financial Crises, Payment Systems Problems, and Discount Window
Lending,” Journal of Money, Credit and Banking 28(4), 804–824.
Flannery, M.J. (1994): “Debt Maturity and the Deadweight Cost of Leverage: Optimally Financing
Banking Firms,” American Economic Review 84, 320–331.
Flannery, M.J. (1991): “Pricing Deposit Insurance when the Insurer measures Bank Risk with an
Error,” Journal of Banking and Finance 15(4/5), 975–998.
Freixas, X. and E. Gabillon (1998): “Optimal Regulation of a Fully Insured Deposit Banking System.”
Mimeo, Universitat Pompeu Fabra, Barcelona.
Freixas, X. and Rochet, J.C. (1997): Microeconomics of Banking, Cambridge, MA: MIT Press.
Freixas, X. and Rochet, J.C. (1995): “Fair Pricing of Deposit Insurance. Is it Possible? Yes. Is it
Desirable? No.” Mimeo, University of Pompeu Fabra, Barcelona.
27

Freixas, X., F. Soussa, and G. Hoggarth (1999): “Lender of Last Resort: An Academic Literature
Review.” Mimeo, Bank of England.
Fries, S., P. Mella-Barral and W. Perraudin (1997): “Optimal Bank Reorganisation and the Fair
Pricing of Deposit Guarantees,” Journal of Banking and Finance 21, 441-468.
Furlong, F.T. and M.C. Keeley (1989): “Capital Regulation and Bank Risk–Taking: A Note,” Journal
of Banking and Finance 13, 883–891.
Garcia, G.G.H. (1999): “Deposit Insurance: A Survey of Actual and Best Practices” IMF Working
paper.
Gennotte, G. and D. Pyle (1991): “Capital Controls and Bank Risk,” Journal of Banking and Finance
15, 805–824.
Giammarino, R. M., T.R. Lewis and D.E.M. Sappington (1993): “An Incentive Approach to Banking
Regulation,” Journal of Finance 48(4), 1523–1542.
Goodhart, C., P. Hartmann, D. Llewellyn, L. Rojas-Suárez and S. Weisbrod (1998): “Financial
Regulation: Why, how, and where now?” New York: Routledge.
Gordy, M.B. (2000): “A Comparative Anatomy of Credit Risk Models,” Journal of Banking and
Finance 24, 119-149.
Gorton, G. and J.G. Haubrich (1987): “Bank Deregulation, Credit Markets, and the Control of
Capital,” Carnegie–Rochester Conference Series on Public Policy 26, 289–334.
Gorton, G. and G. Pennacchi (1992): “Money Market Funds and Finance Companies: Are they the
Banks of the Future?” in Structural Change in Banking, M. Klausner and L. White, eds. Homewood,
Illinois: Irwin, 173–214.
Gorton, G. and G. Pennacchi (1990): “Financial Intermediaries and Liquidity Creation,” Journal of
Finance 45, 49–71.
Gorton, G. and A. Winton (1995): “Bank Capital Regulation in General Equilibrium,” NBER,
Working Paper No. 5244.
Gurley J. and E. Shaw (1962): Money in a Theory of Finance, Washington D.C.: Brookings.
Hall, M.J.B. (1999): “The Basle Committee’s Proposals for a New Capital Adequacy Assessment
Framework: A Critique,” Mimeo, Loughborough University.
Hart, O.D. and D.M. Jaffee (1974): “On the Application of Portfolio Theory to Depository Financial
Intermediaries,” Review of Economic Studies 41,129–147.
Hellmann, T., K. Murdock and J. Stiglitz (1997): “Liberalisation, Moral Hazard in Banking, and
Prudential regulation: Are Capital Requirements Enough?” Research Paper 1466, Graduate School of
Business, Stanford University.
Hellwig, M. (1994): “Liquidity Provision, Banking and the Allocation of Interest Rate Risk,”
European Economic Review 38(7), 1363–89.
Hendricks, D. and B. Hirtle (1997): “Bank Capital Requirement for Market Risk: The Internal Models
Approach,” Federal Reserve Bank of New York Economic Policy Review 4(4), 1–12.
Holmström, B. and J. Tirole (1993): ``Market Liquidity and Performance Monitoring," Journal of
Political Economy 101, 678–709.
ISDA (2000): “A New Capital Adequacy Framework: Comments on a consultative Paper Issued by
the Basel Committee on banking Supervision in June 1999,” International Swaps and Derivatives
Association.
Jacklin, C. (1987): “Demand Deposits, Trading Restrictions, and Risk––Sharing,” in Contractual
Arrangements for Intertemporal Trade, E. C. Prescott and N. Wallace eds. University of Minnesota
Press, 26–47.
28

Jacklin, C. and S. Bhattacharya (1988): “Distinguishing Panics and Information–Based Bank Runs:
Welfare and Policy Implications,” Journal of Political Economy 96, 568–592.
Jackson, P, C. Furfine, H. Groeneveld, D. Hancock, D. Jones, W. Perraudin, L. Redecki and M.
Yoneyama (1999): “Capital Requirements and Bank Behaviour: The Impact of the Basle Accord,”
Basle Committee on Banking Supervision, Working Paper No. 1.
John, K., T.A. John, and L.W. Senbet (1991): “Risk–Shifting Incentives of Depository Institutions: A
New Perspective on Federal Deposit Insurance Reform,” Journal of Banking and Finance 15, 895–
915.
Jones, D. (2000): “Emerging Problems with the Basel Accord: Regulatory Capital Arbitrage and
Related Issues,” Journal of Banking and Finance 14, 35-58.
Kahane, Y. (1977): “Capital Adequacy and the Regulation of Financial Intermediaries,” Journal of
Banking and Finance 1, 207–218
Kanatas, G. (1986): “Deposit Insurance and the Discount Window: Pricing under Asymmetric
Information,” Journal of Finance 41(2), 437–450.
Kane, E.J. (1996): “The Increasing Futility of Restricting Bank Participation in Insurance Activities”.
Universal Banking: Financial System Design Reconsidered, I. Walter and A. Saunders (eds.),
Chicago, Irwin, 338–417.
Kane, E.J. (1990): “Principal-Agent Problems in S&L Salvage,” Journal of Finance 45(3), 755-764.
Kareken, J.H. (1986):: “Federal Bank Regulatory Policy: A Description and Some Observations,”
Journal of Business 59, 3–48.
Kareken, J.H., and N. Wallace (1978): “Deposit Insurance and Bank Regulation: A Partial–
Equilibrium Exposition,” Journal of Business 51, 413–438.
Kashyap, A.K., R.G. Rajan and J.C. Stein (1999): “Banks as Liquidity Providers: An Explanation for
the Co–Existence of Lending and Deposit Taking,” Mimeo, University of Chicago.
Keeley, M.C. (1990): “Deposit Insurance, Risk, and Market Power in Banking,” American Economic
Review 80(5), 1183–1200.
Keeley, M.C. (1988): “Bank Capital Regulation in the 1980s: Effective or Ineffective,” Federal
Reserve Bank of San Francisco Economic Review, winter, 1–20.
Keeley, M.C. and F. T. Furlong (1990): “A Re–examination of the Mean–Variance Analysis of Bank
capital Regulation,” Journal of Banking and Finance 14, 69–84.
Kerfriden, C. and J.C. Rochet (1993): “Actuarial Pricing of Deposit Insurance,” Geneva Papers on
Risk and Insurance Theory 18(2), 111–130.
Kim, D. and A. M. Santomero (1988): “Risk in Banking and Capital Regulation,” Journal of Finance
43, 1219–1233.
King, B. and R. Levine (1993): “Financial Intermediation and Economic Development,” in Capital
Markets and Financial Intermediation, C. Mayer and X. Vives, eds. Cambridge: Cambridge
University Press, 156–89.
Koehn, M. and A. M. Santomero (1980): “Regulation of Bank Capital and Portfolio Risk,” Journal of
Finance 35, 1235–1244.
Krainer, R. E. (1999): “Banking in a Theory of the business cycle: A Model and Critique of the Basle
Accord on Risk Based Capital Requirements for Banks,” Mimeo, University of Wisconsin-Madison.
Kupiec, P.H. and J.M. O’Brien (1998): “Deposit Insurance, Bank Incentives, and the Design of
Regulatory Policy,” Federal Reserve Board, Finance and Economics Discussion Series, Working
Paper No. 10.

29

Kupiec, P.H. and J.M. O’Brien (1997a): “Recent Developments in Bank Capital Regulation of Market
Risks,” in Advances in Finance Investment and Banking: Derivatives, Regulation and Banking, Barry
Schachter, ed. Amsterdam: North Holland.
Kupiec, P.H. and J.M. O’Brien (1997b): “The Pre–Commitment Approach: Using Incentives to set
Market Risk Capital Requirements,” Federal Reserve Board, Finance and Economics Discussion
Series, Working Paper No. 14.
Kupiec, P.H. and J.M. O’Brien (1995): “A Pre–Commitment Approach to Capital Requirements for
Market Risk,” Federal Reserve Board, Finance and Economics Discussion Series, Working Paper No.
34.
Kyei, A. (1995): “Deposit Protection Arrangements: A Survey,” IMF Working Paper No. 134.
Levine, R. (1997): “Financial Development and Economic Growth: Views and Agenda,” Journal of
Economic Literature 35, 688–726.
Litan, R. E. (1987): What Should Banks Do? The Brookings Institution, Washington, D.C.
Mailath and Mester (1994): “A Positive Analysis of Bank Closure” Journal of Financial
Intermediation, 3(3), 272-299.
Marcus, A.J. (1984): “Deregulation and Bank Financial Policy,” Journal of Banking and Finance 8,
557–565.
Marcus, A.J. and I. Shaked (1984): “The Valuation of FDIC Deposit Insurance Using Option–Pricing
Estimates,” Journal of Money Credit and Banking 16, 446–60.
Marshall, D. and S. Venkataraman (1999): “Bank Capital Standards for Market Risk: A Welfare
Analysis,” European Finance Review 2, 125–157.
Matutes, C. and X. Vives (1998): “Imperfect Competition, Risk Taking and Regulation in Banking,”
European Economic Review 44, 1-34.
Mayer, C. (1988): “New Issues in Corporate Finance,” European Economic Review 32, 1167–88.
Merton, R.C. (1978): “On the Cost of Deposit Insurance When There Are Surveillance Costs,” Journal
of Business 51, 439–452.
Merton, R.C. (1977): “An Analytic Derivation of the Cost of Deposit Insurance and Loan
Guarantees,” Journal of Banking and Finance 1, 512–520.
Merton, R.C. and Z. Bodie (1992): `”On the Management of Financial Guarantees,” Financial
Management, winter, 87–109.
Millon, M. and A.V. Thakor (1985): “Moral Hazard and Information Sharing: A Model of Financial
Intermediation Gathering Agencies,” Journal of Finance 40, 1403–22.
Milne, A. and A.E. Whalley (1998): “Bank Capital and Risk–Taking,” Mimeo, Bank of England.
Mingo, J.J. (2000): “Policy Implications of the Federal Reserve Study of Credit Risk Models at Major
U.S. Banking Institutions,” Journal of Banking and Finance 24, 15-33.
Modigliani, F. and M. Miller (1958): “The Cost of Capital, Corporate Finance, and the Theory of
Investment,” American Economic Review 48, 261–297.
Monfort, B. and C. Mulder (2000): “Using Credit Ratings for Capital Requirements on Lending to
Emerging Market Economies: Possible Impact of a New Basle Accord,” Forthcoming IMF working
paper.
Mullins, H.M. and D.H. Pyle (1994): “Liquidation Costs and Risk–Based Bank Capital,” Journal of
Banking and Finance 18(1), 113–138.
Nagarajan, S. and C.W. Sealey (1997): “Can Delegating Bank Regulation to Market Forces Really
Work?” Mimeo, New York University.

30

Nouy, D. (2000): “Reforming Bank Capital Requirements” Presentation at the Bank Structure
Conference of the Federal Reserve Bank of Chicago.
Pennacchi, G.G. (1987a): “A Re–examination of the Over– (or Under) Pricing of Deposit Insurance,”
Journal of Money and Credit and Banking 19, 340–60.
Pennacchi, G.G. (1987b): “Alternative Forms of Deposit Insurance: Pricing and Bank Incentive
Issues,” Journal of Banking and Finance 11, 291–312.
Pierce, J.L. (1991): The Future of Banking, New Haven, Connecticut: Yale University Press.
Prescott, E.S. (1997): “The Pre–Commitment Approach in a Model of Regulatory Banking Capital,”
Federal Reserve Bank of Richmond Economic Quarterly 83(1), 23–50.
Pyle D.H. (1971): “On the Theory of Financial Intermediation,” Journal of Finance 26(3), 737–747.
Qi, J. (1998): “Deposit Liquidity and Bank Monitoring,” Journal of Financial Intermediation 7(2),
198–218.
Rajan, R.G. (1996): “The Entry of Commercial Banks into the Securities Business: A Selective Survey
of Theories and Evidence,” in Universal Banking: Financial System Design Reconsidered, I. Walter
and A. Saunders, eds. Chicago: Irwin, 282–302.
Ramakrishnan, R.T.S. and A.V. Thakor (1984): “Information Reliability and a Theory of Financial
Intermediation,” Review of Economic Studies 51, 415–432.
Reisen, H. (2000): “Revisions to the Basle Accord and Sovereign Ratings,” Forthcoming in Global
Finance from a Latin American Viewpoint, IADB/OECD, R. Hausmann and U. Hiemenz (eds.),
Washington D.C./Paris.
Rochet, J. C. (1999): “Solvency Regulations and the Management of Banking Risks,” European
Economic Review 43, 981–990.
Rochet, J. C. (1992): “Capital Requirements and the Behaviour of Commercial Banks,” European
Economic Review 36, 1137–1178.
Ronn, E. and A.K. Verma (1986): “Pricing Risk–Adjusted Deposit Insurance: An Option Based–
Based Model,” Journal of Finance 41, 871–94.
Sabani, L. (1993): “Marked Oriented versus Bank Oriented Financial Systems: Incomplete Contracts
and long–term Commitments,” Journal of International and Comparative Economics 3, 279–307.
Santomero, A.M. (1984): “Modelling the Banking Firm: A Survey,” Journal of Money, Credit and
Banking 16, 576–602.
Santos, J.A.C. (1999): “Bank Capital and Equity Investment Regulations,” Journal of Banking and
Finance 23, 1095–1120.
Santos, J.A.C. (1998a): “Commercial Banks in the Securities Business: A Review,” Journal of
Financial Services Research 14(1), 35–59.
Santos, J.A.C. (1998b): “Banking and Commerce: How does the United States Compare to other
Countries?” Federal Reserve Bank of Cleveland Economic Review, 34(4), 14–26.
Saunders, A. (1994): “Banking and Commerce: An Overview of the Public Policy Issues,” Journal of
Banking and Finance 18, 231–254.
Seward, J. (1990): “Corporate Financial Policy and the Theory of Financial Intermediation,” Journal
of Finance 45, 351–77.
Sharpe, W. F. (1978): “Bank Capital Adequacy, Deposit Insurance and Security Values,” Journal of
Financial and Quantitative Analysis 13, 701–718.
Shepheard–Walwyn, T. and R. Litterman (1998): “Building a Coherent Risk Measurement and Capital
Optimisation Model for Financial firms,” paper presented at the conference Financial Services at the
Crossroads: Capital Regulation in the 21st Century, Federal Reserve Bank of New York.
31

Sleet, C. and B. D. Smith (1999): “Deposit Insurance and Lender of Last Resort Functions,” Mimeo,
University of Texas at Austin.
Stahl, G. (1997): “Three Cheers,” Risk 10(5), 67-69.
Stephanou, C. (1996): “Regulating Market Risk in Banks: A Comparison of Alternative Regulatory
Regimes,” World Bank, Policy Research Working Paper No. 1692.
Thakor, A.V. (1996a): “The Design of Financial Systems: An Overview,” Journal of Banking and
Finance 20, 917–48.
Thakor, A.V. (1996b): “Capital Requirements, Monetary Policy, and Aggregate Bank Lending,”
Journal of Finance. 51(1), 279–324.
Treacy, W. F. and M. Carey (2000): “Credit Risk Rating Systems at Large US Banks,” Journal of
Banking and Finance 24, 167-202.
US Shadow Financial Regulatory Committee (2000): “Reforming Bank Capital Regulation: A
Proposal by the US Shadow Financial Regulatory Committee.” The American Enterprise Institute,
Washington, DC.
Wagster, J.D. (1996): “Impact of the 1988 Basle Accord on International Banks,” Journal of Finance
51 (4), 1321–1346.
Wall, L.D. (1989): “A Plan for Reducing Future Deposit Insurance Losses: Putable Subordinated
Debt,” Federal Reserve Bank of Atlanta, Economic Review 74, 2–17.
Wallace, N. (1996): “Narrow Banking Meets the Diamond––Dybvig Model,” Federal Reserve Bank of
Minneapolis Quarterly Review, winter, 3–13.

32

Recent BIS Working Papers
No

Title

Author

74
August 1999

The dollar-mark axis

Gabriele Galati

75
August 1999

A note on the Gordon growth model with nonstationary
dividend growth

Henri Pagès

76
October 1999

The price of risk at year-end: evidence from interbank
lending

Craig H Furfine

77
October 1999

Perceived central bank intervention and market
expectations: an empirical study of the yen/dollar
exchange rate, 1993-96

Gabriele Galati and
William Melick

78
October 1999

Banking and commerce: a liquidity approach

Joseph G Haubrich
and João A C Santos

79
November 1999

Pass-through of exchange rates and import prices to
domestic inflation in some industrialised economies

Jonathan McCarthy

80
November 1999

A note on alternative measures of real bond rates

Palle S Andersen

81
November 1999

Interbank interest rates and the risk premium

Henri Pagès

82
November 1999

Sacrifice ratios and the conduct of monetary policy in
conditions of low inflation

Palle S Andersen and
William L Wascher

83
January 2000

Switching from single to multiple bank lending
relationships: determinants and implications

Luísa A Farinha and
João A C Santos

84
January 2000

What have we learned from recent financial crises and
policy responses?

William R White

85
January 2000

A defence of the expectations theory as a model of US
long-term interest rates

Gregory D Sutton

86
March 2000

Information, liquidity and risk in the international
interbank market: implicit guarantees and private credit
market failure

Henri Bernard and
Joseph Bisignano

87
May 2000

Monetary policy in an estimated optimisation-based
model with sticky prices and wages

Jeffery D Amato and
Thomas Laubach

88
June 2000

Evidence on the response of US banks to changes in
capital requirements

Craig Furfine

89
August 2000

Forecast-based monetary policy

Jeffery D Amato and
Thomas Laubach

ISSN 1020-0959

