CAPITAL REGULATIONS AND FINANCIAL INSTITUTIONS:
REFLECTIONS FROM THEORY AND EVIDENCE
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Abstrace: In recognition of the important role banks play in any economy, numerous researches have been
undertaken on how these institutions should be regulated. For example, rescarches on capital requirements
have indicated that the capital base of a bank is vital for the protection of its creditors (its depositors) and
hence for the maintenance of general confidence in its operations and the underpinning of 1ts long-term
stability and growth. Other researches have addressed the deposic insurance schemes as well as reserve re-
quirements and cheir cffects on the risk taking behaviour of banks. The principle objective of this paper is to
review the current literature on capital regulations with the intent of exploring the implications of bankin

theory for optimal regulation. Results suggest that there are mixed arguments about capital regulations an
. % 3 & . . - . - - . - .
its cftects to banks’ risk taking behaviour. It is inconclusive as to whether or nor risk based capital require-

ment increases incentives for banks to take risks.

INTRODUCTION

Any business that starts by taking the customers’
money up front instead of after delivering the
service is potentially prone to fraud. Such
problems may range from direct fraud (insider
lending) to excessive risk taking by managers,
especially if the downside risk is covered by de
facto deposit insurance fund (i.e. the moral
hazard problem). In the most elementary terms,
the banking industry borrows funds from one
part of the market to lend them to the other.
However, its sources and uses of funds are much
more complicated than this simple summary. By
virtual of uncertainties surrounding the whole
issue of assets choices, it is apparent that the
banking business becomes inherently risky and
as such calls for some sort of regulators who
should be able and ready to intervene in case
the need be.

Banks are crucial to a country’s economy for
they serve as a centre point of money throughout
the economy. They gather savings from small
and large depositors, make loans, ruin the
payment system, and co-ordinate financial
transactions. These key roles the banking
industry play in any economy, whether
developed or otherwise, have led to extensive
regulations by most governments.

Banks may appear more solid than they really
are. A bank that has loaned money to a borrower
who is unable-to repay may keep the bad loan
on its balance sheet as long as Eossible, though
the loan might never be paid ack. Moreover,
bank deposits are also somewhat precarious. A
bank normally cannot refuse to accept deposits,
bur if, for whatever reason, its depositors lose

confidence in the bank’s soundness, they may
withdraw their funds not only from that bank
but also from other, perfectly sound banks. This
problem might be due to failure to properly and
efficiently regulace the banking system and leads,
in most cases, to bank crises. Recent researches
suggest that there are several initial steps that
could be taken to reduce significantly the
likelihood of such banking crises. Country could,
among other things, develop and improve legal
systems and information disclosure (Demirguc-
Kunt and Detragiache (1997)); impose rate
ceilings on bank deposits (Hellmann et al.
(1998)). They could establish limits either on
the rate at which banks can expand credit or on
the rate of increase in their exposure to certain
sectors, such as real estate (Barth et al. (1998)).
They could undoubrtedly require greater
diversification of bank portfolios as well as o
reduce the restrictions on the range of activities
in which banks can engage (Caprio and Wilson
(1997)). Generally put, the financial system must
be regulated.

The literature on the whole issue of regulating
the banking sector is apparently- voluminous.
Most of the researchers, however, have taken up
the issue in two different, though related
perspgctives. There are those dealing with the
concept of regulations, such as capital adequacy,
from static perspective (Kahane, 1977; Koehn
and Santomero, 1980; and Furlong and Keeley,
1989 and there are those looking at the concept
in a dynamic perspective (Blum, 1999). Without
using any empirical data this paper reviews the
current literacure in order to establish, based on
the findings of different researchers, some
answers for the raised questions in what follows.
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Specifically, the paper sets out to address the
arguments that: (1) imposing regulations on
banks lead them to reducing total volume of their
risky portfolio, (2) when banks are regulated,
tend to be less efficient in allocating their
resources, (3) failure probability of some banks
increases when they are subjected to capital
regulations, and (4) More restrictive re latory
systems lead to lower probability of anking
crises.

The remainder of this paper is organised as
ollows: in section two the paper brief%;nreviews
the evidences and discusses in a detailed manner
the literature on the subject matter. Section three
discusses the risk-based capital requirement.
Section four briefly analyses the impact of capital
regulations on the macroeconomic performance.

Finally, section five gives some concluding
remarks.

REVIEW OF THE EVIDENCE

Although regulation can be established for

several purposes, in the banking industry the

major emphasis has increasingly been ontheir

safety as well as their capital structure. These two
purposes lead bank regulators to consider two
goa's, namely, limiting the risk that banks incur,
and promoting competition (Santomero and
Babbel, 1997). The real fear of a regulator,

owever, is a crisis of confidence in the system
that results in a full bank rup, By definition, bank
runs are caused by depositors trying to get out

to avoid a loss of capital. To reduce the likelihood
of this problem, bank regulators have been given
tools to ensure the s

ability of the banking
system.
Regulation of bank capital and bank

portfolio restrictions has been introduced to
reduce the incentives for banks to undertake
highly risky positions. When measured
appropriately capital provides an important
protection for depositors (for the deposit
Insurer). More capital generally means more
Protection. The measurement o capital in any
€as¢ Is not a trivial issue. In deed, the proper
measure of capital is at the heart of the issue of
capital adequacy for banks. However, it has to
¢ made clear that if capital measurement

famework is faulty there is Eu- less assurance that
any claimed amount of capital will be sufficient
to provide the needed protection to depositors,
cording to Gennotte and Pyle (1991),

capital controls limit the banks’ ability to levell'
their investment portfolio. Thcrqfore, a centra
issue in bank capital regulation_ls whqthcr the
enforcement of higher capital ratio requirements
gives banks greater incentive to increase asset risk,
thereby partially or even fully offsetting the eF_Felc;t
of a higher capital ratio on default risk.
Numerous researches such as Kahane (1977)4
Santomero and Babbel (1997), Furlong ‘“6
Keeley (1989), and Keeley and Ft.xrlong (199 )l
on the relationship between bank risk and.call)ltil
have focused on excessive risk-taking, Pamcg ar );
among undercapitalised banks..Thls bo ths
research, primarily theoretical in natufre, a
incorporated options pricing, state-p(i'elerletﬂhas:
agency-theory, and mean-variance mo be s.t c has
generated contradictory conclusions ? olcli o
bank risk-taking and capital are ref‘f}te t’ively
about whether risk-taking is € i?ves or
constrained by either private incen
regulatory policies.

guThe rf}:xcEt) that their findings were baiid 22
theoretical analyses, it would be wor wythc
suggest a new look that'would rev;le 088
empirical evidence on the impact of t ed Peek
Basle Accord.! Cooper et al. (1991), 3nh her
and Rosengren (1995) have chqsed onw c:ti et
the adoption of fixed minimum C’EP ror
requirements led some banks to maintain ll%cen
capital ratios than would otherwise have ”
the case and whether any increase in ratios v;
achieved by increasing capital or reduglc
lending. Moreover, they address whc»:thf:rf llxin
capital requirements have been success ul o
limiting risk-taking relative to capltai >
intended, or whether banks have been ab.ch g
take actions to reduce their effectiveness, eit ¢c
by shifting to riskier assets wit!un the Saﬂ; .
weighting band or through capital arbltrqglc
Gjerde and Semmen (1995) look at two poss! :
side effects. Firstly, whether in some penoof
capirtal requirements magr have had the effect .
constraining bank lending therebK causing "
credit crunch.? Secondly, whether tf :
introduction of fixed minimum requirements i0
banks affected their competitiveness relative tc‘l3
other forms of intermediation. They both fin

—

l The agreement is principally referred to as (h‘:
International Convergence of capital Measuremen
and Capital Standards, Basle Committee on Banking

» Supervision (July 1998).

See, Peek and Rosengren (1995).
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that banks with formal actions shrink at a
significantly faster rate than those without, even
af%er controlling for capital-to-asset ratios. As
they deviate from the optimal risk weights, they
find that a combination of a leverage restriction
and a risk-based equity ratio seems to be the more
appropriate approach to controlling bank
portfolio risk.

While some researchers contend that capital
regulation of the bank induces it to undertake
more risky investment decisions, others reject the
assertions. Kahane (1977) and Koehn and
Santomero (1980), for example, by applying a
mean-variance model to utility maximising
banks demonstrate that higher capiral
requirements may induce a bank to increase its
asset portfolio risk, thereby partially defeating
the purpose of capital control. Kim and
Santomero (1988) also find potential impact of
capirtal regulation on bank risk taking and
industry structure. They find that in a utility
maximising mean-variance framework, banks
with relatively low risk aversion will choose
relatively high leverage (low capital) and
relatively high asset risk. Econometric models
suggests that, this being the case, we could
therefore observe a negative cross-sectional
correlation between the level of asset risk and
bank’s capital ratios due simply to cross-sectional
variation in risk preferences. Notwithstanding
this negative cross-section correlation, which was
in decc? observed by Kim and Santomero in their
data, the theories discussed in their work have
different implications for how individual banks
adjust either capital to changes in risk or adjust
risk to changes in capital. Thus, in order to test
these theories, Shrieves and Dahl (1992) suggest
that it is necessary to analyse the relationshi
between changes in risk and changes in ca itar,
rather than the relationship between capitarand
risk levels. Based on this approach Shrieves and
Dahl find a positive association between changes
in risk and capital. They argue that the facr that
this finding holds in banks with capital ratios in
excess of regulatory minimum levels supports the
conclusion that for most banks incentives works
to limit total risk exposure.

Regarding the industry structure Dahl and
Shrieves (1990), inter alia, examine the extent
to which regulatory capital standards influence
infusions o% external equity into commercial
banks. On the basis of various statistical tests,
they conclude that regulatory minimum capital
constraints are instrumental in influencing the

external financing decisions of some
undercapitalised banks. They find that while
such infusions occur infrequently, they result in
large adjustments to overall bank capital and
provide important signal to regulators of
managerial intent. In a more recent study by
Blum (1999) itis shown that in a dynamic setting
a new intertemporal effect can arise which leads
to an increase in risk. The key insight of this
study is that under binding capital requirements
an additional unit of equity tomorrow is more
valuable to a bank. According to Blum if raising
equity is excessively costly, the only possibility
to increase equity tomorrow is to increase risk
today. How much increase should be expected,
of course, depends on how able and ready the
management is to stomach risks of the
underlying assets. It will also depend on the
unobservable ad hoc utility functions of these
managers.

In this research, Blum (1999) analyses a
single bank, both when it is regulated and when
it is not regulated. The resulting optimal choices
are compared with the first-best solution of the
model. Due to limited liability an unregulated
bank has a tendency to take “excessive risks”, i.e.
risks higher than first best. According to this
study, ig the bank only faces a binding capital
rule in the first period, tightening the
requirement decreases these risks. If capital
requirements are implemented in the second
period, however, banks may increase asset risk
in period one. This is true because tightening
the regulation has two effects. First, a tighter
restriction lowers the expected profits o% the
bank. If profits are lower, the bank has less to
lose in the event of bankruptcy. Therefore,
increasing risk, and hence the probability of
default, is less costly for the bank the stronger
the restrictions (see Rochet, 1992 and Blum,
1999).

Second, changes in the regulation affect the
marginal return on risk. In his model Blum
(1999) this marginal return on risk may be raised
and therefore may reinforce the first effect, which
leads to an overall increase in risk. The reason is
the fact that under binding regulation equity
tomorrow is more valuable to the bank. In the
regime of binding capital requirements the
amount that can be invested in the risk by
profitable assets is restricted to a mulriple of the
value of equiry.

Furlong and Keeley (1989) and Keeley and
Furlong (1990) challenged the validity Of‘)these
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results, especially the earlier ones. They make a
very important point that the mean-variance
framework employed in these studies is
inappropriate because the distribution of returns
actually earned by the banks ceases to be normal
in the case of insolvency. The main finding of
their study is that a higher bank capital ratio
(lower leverage) does not lead value—maximising
banks to increase asser risk. Contrary to the
carlier studies, they find thar more stringent
capital requirements reduce the gains to a bank
from increasing the risk of its asset portfolio. The
analysis also indicates that a value-maximising
bank will meet higher capital ratio requirements
in part by raising capital, rather than merely by
retiring debt. After taking into account the
truncation of the returns distribution, Furlong
and Keeley (1989) show that imposing stricter
leverage [imits unambi uously resules in a
decrease in total bank risﬁ( and no increase in
asser risk.

However, their findings are still based on
theoretical examination OF the effects of more
stringent capital regulation on bank asset
FOI‘[[‘O 1o risk; and above all they consider a bank
rom static point of view.* And one more
important thing to note here is thar these
conflicting results are explained by the different
undcrli'ing assumptions regarding the curvature
of bank managers’ risk-return pre%ercnces. Using
4 curvature in preferences in includin positive
NPV investment opportunities for the bank,
Gennotte and Pyle (1991) show that banks will
Increase their asset risk and reduce their scale
rement is increased.

when the capital requi
such as Kareken and

Several other studies,
Wiallace (1978), Dothan and Williams (1980),
support the view that

and Pyle (1986)

regulations are required to control both the

leverage and the asset risk ofa value-maximising
ext, it should be pointed out

ank. In this cont
that a large number of non-performing loans in
of earlier poor loan

bank's portfolio are 2 resule
sometimes, deterioratin%

ecisions and,
economic conditions. Minimum levels of capita
will therefore serve as a cushion to absorb
economic shocks, but if the value of a bank’s
assets declines relative to that of the liabilities it

€S not own, its capirtal can soon be exhausted.

RISK-BASED CAPITAL REQUIREMENTS

In July 1988, central bank
eading Western
announced their ag.

governors from twelve
industrialised nations

eement to apply common

risk-based capiral requirements to international
banks in their countries. The agreement
culminated many months of study and
negotiations by the Basle Committee on Ban}lil_nlg
Regulations and Supervisory Practices, w nlc A
includes representatives from these twe vi
nations and the Bank for Internationa
Settlements (BIS).* The major outcome of tth
Basle Accord was to raise the capirtal bases o
banks actively operating across national b_ordersf
while levelling a significant dimension loe
competitive arena by rcquiring.umformltl)é.lg t;“
new risk-adjusted capital requirements (Kidw "
et al., 1997). The intent of the agrcemcntl is ¢
control bank risk taking and thereby hedF;ll:s%
preserve and protect the safety and SouTnhis s
of the international financial system. This ¥
accomplished by assigning ass?t(s:o“ateral’
categories, based upon .thc type obl'  or OFF
guarantees, and the identity of the 0 lgaitments,
balance sheet item such as loan COf}‘lfH e rics
letters of credits, and guarantees and inde i
are first converted into equivalent amounlt;sis .
assigned to risk categories on the same

bank assets, )

Capital requirements are set against the \elzll;
of risk-weighted assets, which are comput i~
the sum of risk-weighted balance-sheet assets n
off-balance sheet commitments. Assets asses
credit-equivalents that are consnderegl to po .
little risks or no credit risks are given nslc-WClgit
of zero per cent and therefore require no Cal;eet
backing. Riskier assets and off-balance s e
commitments are assigned hiiher rlsl<—w€ll§i k:
as high as 100 per cent (Rochet, 1992). tshc
basef capital requirements are also related to h
issue of pricing deposit insurance. For exan:iP >
Buser et al. (1981) have argued that, base gel
Modiglian and Miller’s (1958, 1963) tax moc :
of how financial leverage (i.e., debt/value ratio
affects firm valuation, risk-ba_sc'd capltiilt
requirements serve as an implicit depos
insurance premium.

e

See Blum (199). N -
The Basle Committee on Banking SUPCYVéS’:l?l;
established by Central Bank Governors of the Gr P
of Ten countries in 1975, consists Of_Scnan
representatives of bank supervisory authorities an
central banks from Belgium, Canada, Fl'la ¥
Germany, ltaly, Japan, Luxembourg, The Nether él ot
Sweden, Swirzerland, the United Kingdom 3“k for
United States. It usually meets ac the Ban o
International Sertlement in Basle, where
permanent secretariat is locared
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In combination with the fixed-rate, explicit
deposit insurance premium, capital requirements
enable regulators to variably price deposit
insurance and thereby curtail bank exploitation
of the insurance fund through excessive risk
taking. If deposit insurance rates are fixed,
regulators must try to vary the net cost of
insurance so that it covers the risk taken by an
insured institution. In such cases, the risk-based
capital standards address credits risks in a limited
fashion and makes crude adjustments for
country-transfer risk. Tortal risk-weighted assets
determine a bank’s capital requirements. For
example, in the US after a phase in period which
ended at year-end 1992, banks must have at least
4 per cent Tier 1 capital and 8 per cent total
risk-based capital, where both capital ratios are
measured as a per cent of risk-weighted assets.”

Due to the fact that the world financial
system has witnessed considerable economic
turbulence over the last two years, the Basle
Committee on Banking Supervision has decided
to introduce a new capiral adequacy framework
to replace the 1988 Accord. Nevertheless, this
does not actually suggest changes in the discussed
measurements above, which were calculated,
based on the old accord. The review of the
Accord is designed to improve the way regulatory
capital requirements reflect underlying risks. It
is also designed to better address the financial
innovation that has occurred in recent years, as
shown, for example, by asset securitisation
structures. As suggested by Bank for
International Settlements (BIS) and as a result
of this innovation, the current Accord has been
less effective in ensuring that capiral
requirements martch a bank’s true risk profile.
The review is also aimed at recognising the
improvements in risk measurement and control
that have occurred in recent days.

It is suggested that the new capital framework
should consist of three pillars. These are
minimum capiral requirements, a supervisory
review process, and effective use of market
discipline. With regard to minimum capital
requirements, the Committee recognises that a
modified version of the existing Accord should
remain the “standardised” approach. For some
sophisticated banks, however, the use of internal
credit ratings and, at a later stage, portfolio
models could contribute to a more accurate

‘Sec. Santomero and Babbel (1997)

assessment of a bank’s capital requirement in
relation to its particular risk profile. The result
will be to reduce risk weights for high quality
corporate credits, and to introduce higher-than-
100% risk weight for certain low quality
exposures. A new risk-weighting scheme to
address asset securitisation and the application
of a 20% credit conversion factor for certain
types of short-term commitments is also
proposed.®

The need to maintain adequate capital has
an impact on the general operations of the bank
and its profitability in the long term. The
implementation of the Basle Accord means that
banks requires more capirtal to support their
assets than perhaps would have chosen if the
matter were left o the banks themselves.
Moreover, once a bank is not able to meer the
capital adequacy criteria, it must strive to achieve
appropriate capital ratios. This can be done either
by accumulating more capital of the right type
or by reducing the size of the asser base so that
the given amount of assets (fixed) on a risk-
wcig%lted basis match the capital currently in
place. Consequently, this latter approach brings
some adverse effects to the bank’s performance
i terms of liquidity and profitability. This is so
because under conR;tions of falling stock market
values, rising interest rates and worries
concerning bank safety it may be difficult for
some banks to raise the extra capiral. Squeezed

rofitabilicy will also make some difficulties to
Eanks to increase reserves from retained profits,
especially, if a proportion of the bank’s assets is
non-performing. In such cases the alternative for
a bank will be to reduce the size of its assets bases
(Pawley et al., (1991)).

In another development, Cooper ez al. (1991)
carried out the empirical evidence on the relative
competitive effects of the adoption of the risk-
based capirtal requirements on large internarional
banks in the U.S., Canada, U.K,, and Japan.
Using a two-index regression model they
calcu%ated prediction errors in periods wit?)
numerous announcements concerning the new
capital rules, including the Basle Conference
They found significant declines in equity return;
for the U.S., Canadian, and U.K. banks in
response t0 news announcements, with U.S.
banks exhibiting the largest negative reaction.

3
As with the former primary and secondary capital
constraints, bank supervisors are given the ilurhgri;:v
to set higher minimum risk-based capital requirements
that are judged to be badly run or managed
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For Japanese banks, the equity return results were
mixed, probably due to uncertainty among
investors regarding the handling of their sizeable
hidden reserves under the new risk-adjusted
capital rules.

The crux of capital adequacy, however, is that
capital should be an economically meaningful
quantity. That is, any capital ratio test should
reflect the true net worth or capital position of
the organisation rather than some artificial
number construcred by regulators, auditors, or
legislators to meer objectives other than ful|
economic transparency of the true economic
conditions of the organisation. This would
appear 1o suggest using capital ratios and ner
worth requirements based on market values of
net worth, i.e., using marker value accountin

; insurance exposure
since regulators by using true ner worth. Could
close a bank before capital is fully dissipated,

CAPITAL REGULATION AND
MACROECONOMIC PERFORMANCE

The preceding section of the Paper has discussed

the regulation of capital and its effects on banks
as individual f

have any implications at macro-
€conomic level? Thijs question is briefly
addressed in what follows.

ere is almose 5 consensus among
researchers (Bernanke and Lown (1991), Rocher
(19?2), and Blum and Hellwig (1995)) that
capital adequacy regulation for banks may
reinforce macroeconomic fluctuarions, For
example Bernanke and Lown argue thar if
negative shocks ro aggregate demand reduce the

ability of firms to service their debrts to banks,
this reduction in debr

According to the simple argument, equity is
a buffer stock protecting depositors from a§se;
return risk; by increasing Fhe buffer, capita
adequacy requirements improve d_cplosgt
protection. If this argument is pursued to its ogu;
conclusion, a capital adequacy requirement o
100% is found to be most desirable as it provides
depositors with perfect protection; howcvel;,
there then no depositors left to be protected.
However, Bernanke and Lown’s model is vall|d
regarding the macroeconomic implications of t 1:
capital adequacy requirements if the output pric 7
elasticity of bank equity exceeds the output o
bank deposits. In this case, a shift from a regime
of non-ﬁinding capital adequacy requirements
to a regime of binding capital adgquafl)s’
requirements still induces a .d'lsc.ontlnuo :
increase in the sensitivity of cqu1l|br|}1m outpu
and price with respect to a demand dlsturbar}ce-
In short, the above literature suggestsgm:
perhaps one have to have second thoughts a Olln
the current emphasis of bankmg'regulatlon o
fairly rigid capirtal adequacy requirements.

CONCLUSION

This paper has reviewed the capital regUIan%l;:
in the banking industry primarily for the pur Phas
of establishing the impact such regulations e
on the banking risk-taking behaviour. It mtcnl .
to also establish whether banks tend to bchcse
efficient in allocating their resources due to these
regulations. There have been some contra-dlcto(r))f
argument regarding risk-taking behaviour !
banks when their capital is regulated. 50":6
studies have suggested that when banks ?. .
regulated find suc regulations as incentlv;is 3
taEing more risks than if they were not regu ateo;
Therefore it is inconclusive as to whether or "cs
risk based capital requirement lﬂ_‘ﬂ'"ason
incentives for banks to take risks. For this reaf; e
it has not been possible to directly doCubmn
whether the failure probability of some aita
increases when they are subjected to cap o
regulations. However, the review by this Pal:n s
suggests that more restrictive regulatory syste
lead to lower probability of banking crises.

’See, Mlum and Hellwig (1995)
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