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The New Basd Accord and Capital Concessons
Abgtract

The new Basd Accord proposes an incentive, by way of a lower minimum capitd retio,
for banks judged to have accepteble advanced risk management sysems and which are
thus to be regulated under the advanced (interna ratings based) rather than standardised
gpproach. This paper invedtigates the case for such a proposed capitd concesson to such
banks, and demondrates circumstances under which it may be waranted. A methodology
for egimaing the gppropricte Sze of capitd concessons, which reflects the cost of
implementing advanced rik management sydems (in order to qudify for the
concessons) and the value of depogt insurance, is presented — and illudrative esimates
provided. The paper dso conddes briefly why cepitd concessons have been proposd
rather than the dternative of adjusment to deposit insurance premiums.



1. Introduction

The Basd Capitd Accord introduced in the late 1980s meant that banks have to
use rdativdy more equity (or other capitd), and less depodts, in funding assets assgned
higher regulatory risk weights. The New Basd Accord (Basd 2) dlows for risk weights
assigned to various asset classes and customers to vary depending on whether the bank
undertaking the lending is regulated under the standardised or the advanced approach.
Moreover, Basd 2 proposes the introduction of different minimum capitd requirements
for banks with an incentive, by way of a lower minimum capitd ratio, for banks judged
to have acceptable advanced risk management systems.

This paper focuses upon important issues raised by the proposa for regulatory
capitd incentives for adoption of advanced rik management techniques. Fird, we
condder the quegion of why lower cgpitd reguirements might be adopted for banks
adopting advanced risk management techniques. We note that adopting such techniques
is a codly exercise, but with potentid competitive advantages. Hence, it would seem
necessxy to argue tha there is some form of market falure which leads to socidly
suboptima  adoption drategies Using an option  theoretic framework, and an assumption
that depogt insurance or government guarantees exist and mean that taxpayers are at risk
from bank failures, we illudrate conditions under which such incentives may be judified.
Second, drawing on the option theoretic approach, we atempt to provide some
(preliminary) quantitative illustrations of what size incentives might be warranted'. Third,
we condder the question of whether capitd requirement concessons are the only method
of achieving the god of inducing more rgpid adoption of advanced risk management
techniques. We note tha amilar results could be achieved through appropriate cdibration
of risk based depost insurance premia, but note that complications associated with the
inditutional reldionships between regulatory and insurance agencies may preclude such
an appraech.

In the following section we provide a brief description of the Basd Capitd
Accord(s) by way of background and to outline the stated mativation behind the proposed

! Ongoing work, to be reported in a subsequent version of the paper, attempts to calibrate such estimates to
more appropriate figures for the costs associated with implementing such advanced systems.



cgpitd concessons. Then, in section 3, we use a dmple option pricing framework to
andyse the posshle effects on bank and regulatory risk of the introduction of advanced
rnsk management sysems, and illustrate circumstances under which capita concessons
could be judified. In section 4 we gpply the option pricing framework to edimate the size
of cepitd concessons necessxy to provide incentives to bank adoption of advanced
sysems, and condder the potentid effects on competitive neutrdity. In section 5 we
condder the question of why incentives should be provided by way of regulatory capita
concessons rather than through adjusments to deposit insurance premiums. Section 6
provides a summary and conclusions.

2. Regulatory Capital and the Basdl Accord(9)

Primarily in response to the seady erodon of bank capitd ratios, in he mid 1980s
the Basd Committee for Banking Supervison, operaing under the auspices of the Bank
for Internationd Settlements, began edtablishing a st of capitd adequacy requirements
for internationdly active banks. In 1988 the current accord was established with a focus
on regulations governing minimum levels of cgpitd for credit risk. Under this Accord
asets (and certan off-bdance sheet transactions) are assigned risk weights which are
designed to reflect the relative credit risk of those assets (or transactions). Credit risk was
the primary focus of the 1988 Accord, a capitd requirement for maket risk was
introduced in an amendment to the Accord in 1998. Neverthdess it was undersood thet
the resulting capitd assessments for credit and market risks contained sufficient buffers
to guard againg other risks, induding operationd risk.

However, the exiting Accord does not provide for regulaory capitd
requirements that accurately reflect the risks associated with portfolios or operaions of
individud banks or the banking sysem a a whole In Januay 2001 the Bank for
International Settlements issued a proposd for a new Basd Capitd Accord (Basd 2) that
is to replace the 1988 Accord. The new framework’s focus is primarily on internaiondly
active banks but its broad underlying principles are suitable for banks of varying leves of
complexity and sophigtication.



Basd 2 condgs of three mutudly reinforcng pillas (i) minimum capitd
requirements, (i) a supervisory review process and (iii) effective use of market
dicipline.  Minimum capitd requirements ae st under Rillar 1 for credit risk, market
rik and operationd risk. Interest rate risk in the banking book is monitored under Rllar
2, the supervisory review process.

A centra objective of the new framework is to make regulatory capitd
requirements more conddent with assessments of economic capitd made by banks. In
order to cdculae capitd requirements for credit risk, banks may adopt one of three
goproaches. The dandardised gpproach is the dmples and dosdy resembles the
goproach under the current Accord;, the am was to condruct a more risk-sengtive
dandardised gpproach that on average broadly left the required minimum capita
unchanged for internationdly active banks. The other two gpproaches to cdculating
regulatory capitd for credit risk are based on banks usng ther own internd risk modds
to cdculate the capitd charge. The firg of these is the Foundation Internd Rating Based
(IRB) approach which requires a probability of default (PD) to be cdculated for each
grade from the bank’s internd rating sysem. IRB risk weghts are then derived to
achieve adequate coverage of both expected and unexpected credit losses, taking into
account a loss given default (LGD) factor, which is sandardised for the Foundaion IRB
Approach. A maturity adjugment factor (M) and a granulaity adjugment factor (G)
modify the caculated risk weights? Findly the capitd charge is cdculaed using
exposure a default (EAD) and the derived risk weights. The main difference between the
Foundation and Advanced IRB Approaches is tha the Advanced Approach dlows the
bank to usad interndly derived LGD factors

It is antticipaed tha the IRB framework will produce a coser dignment of
regulatory and bank assessments of economic capitd across different customers. The
lower capitd charges that will likdy result from use of the IRB framework provide an
incentive for banks to improve sysems and moddling for credit risk messurement.
Indeed, the argument advanced for capitd incentives for banks with sysems which
qudify for use of the IRB gpproach is one of “incentive compatability”. This does

2 The maturity adjustments reflect the fact that longer maturity loans require greater economic capital. The
granularity adjustment reflects the fact that idiosyncratic credit risk diminishes as the loan portfolio
becomes more diversified or ‘finergrained”.



however, rase the question of why capitd incentives are needed. If banks by adopting
uch sysems, ae better able to assess the risk of customers they will be ale to more
accurady price loans and capture “good’ budness. Intuitively, it could be expected that
market forces will drive banks to optimaly adopt advanced systems where the perceived
benefits exceed the codts. It may be that regulators perceive that banks are myopic and do
not adopt improved techniques rgpidly enough, or tha there are socid benefits (such as
lower risk of sysemic falure) from adoption which are not consdered in the private cost
benefit cdculaions of bankers. The vdidity of these largdy subjective judgements are
difficult to asess However, as we demondrate later, there is one more objective
condderdtion: some pat of the benefit from adoption may accrue to the
regulator/taxpayer because of the exigence of depodt insurance or guarantees of bank
depodits.

Supavisors in dl member countries expect banks to operae above the minimum
capitd ratios lad down in the 1988 Accord.® Jackson, Perraudin and Saporta (2001)
condder what current levels of cgpitd imply for financid <ability and to what extent
they form binding condrants on banks They concdude tha minimum capitd
requirements under the current Accord imply a oneyear survivd probability of between
0.0% and 99.9% (depending on the qudity of the corporate loan book used in the
cdculation). However interndtiondly active banks mantan economic capitd a a levd
tha implies a solvency rate that is higher than 99.9%. The authors condude that
maintaining minimum regulatory cgpitd leves & the same dandard as under the 1988
Accord will not impose condraints on banks as they dready operate on higher economic
solvency leves than those implicit in the current regulatory minimum.

Udng the Advanced or Foundaion IRB Approach will lead to regulatory capita
for credit risk much more cdosdy digned to economic capitd. However introduction of
sysems cgpable of ddivering the required output for the bank to qudify for IRB datus
will reqiire a subgtantid one-off codt, even if the bank dready haes in place internd
ratings based sysems for cdculating economic capitd. Clearly, the sysem and
technology requirements for running a head-office internd ratings based sysgem for loan

% Basel Committee on Banking Supervision, Pillar 2 (Supervisory Review Process), Consultative
Document, January 2001.



pricdng, management reporting and measurement of risk-adjusted profitability is far less
onerous than a credit VaR system tha must be able to be audited by regulaors, and
presented to the public under disclosure reguirements. For banks in this pogtion there
will be little margind benefit from changing to the IRB gpproach. The number of banks
in this category may not be indgnificant. In the next sections we examine the capitd
incentives that may be required for banks to move to the IRB Approaches.

3. Advanced Risk Management Systems and Capital I ncentives

To condder the aguments for providing capita incentives for banks adopting
advanced risk management sytems we find it usful to adopt an option pricing
framework. Depostors a an uninsured bank can be viewed as having made a risk free
invesment and written a put option giving the bank owners the right (exercised when the
bank is insolvent) to put the bank’s assets to the depodtors a a drike price equd to the
depost obligaions (induding interet due). Where an insurance or guarantee scheme
operates, the insurer or government has in effect written that put option, o tha
depogitors have arisk free clam.

For emse of expodtion, condder a bank engaged in lending to only one
homogeneous group of borrowers over a one year horizon. It has no operating costs and
no need to hold liquid assts. It raises $D of deposdts and $E of owner's equity (capitd)
and can make A=D+E of loans. In book value terms:

Ay =Dgv +Egv.
If loans are priced a the RAROC required rate, such that they have azero NPV, then

Agv =Auv.



Consgder now the introduction of advanced risk management sysems. There ae
two potentid effects arisng from this Frs the bank can better sdect borrowers and
make loans which have a postive NPV. Then Ayyv > Agy and Eyv > Bsv. In the latter
caxe, depostors with dams of D(1+rp) on an uninsured bank, have greater safety, since
the market vaue of the bank's assats is grester and there would need to be larger
unexpected losses before insolvency occurs. Where there is a depost insurance scheme in
operation, the insurance fund benefits ance the vaue of the put option (insurance) written
has declined. Bank owners benefit from the introduction of the new risk management
techniques, but some part of the total benefit accrues to depositors.

A soond possble effect occurs if the introduction of advanced risk management
sysems reduces the volaility of totd repayments by borrowers. This could aise from
better loan portfolio compostion, or through use of credit deriveives such that the
expected loss on the tota portfolio is unchanged, but the variance of losses is reduced.
Suppose, to take an extreme case, that there were no effect on borrower sdection ability
such that Ay = Agv. Then, unless the reduction in volaility of returns is reflected in
lower required rates of return, or the bank’'s capitd raio reduced, the entire benefit is
cgptured by depogdtors in the case of an uninsured bank, or by the depost insurer /
government when insurance/guarantees exis. With a lower volaility of returns, and no
change in equity capitd, there is less chance of the bank becoming insolvent through
large unexpected losses occurring which exceed the capita base.

These aguments are summarised in the option pricing diagram bdow. Initidly,
the bank has depost repayment obligations a the end of the period of D(1+rp),

contributed equity of E and has invested the funds rased (D+E) in asts (loans) with a



zero NPV such that the market value of ass#s (Awv®) equds the book vaue (Agy =
D+E). Given the voldility of end of period asst vaue, So, (which reflects the losses
expeaienced on the loan portfalio) the vaue of the put option written by the depost
insurer is Py, which is derived from an option pricing modd using drike price of D(1+rp),
voldility so, and where the underlying variable is the current market value of the bank’s

assets. By isthe put option value a the asset value of Awy° = (D+E).

Po(SoAmv°

Py(S1,Amvt - e

0 AMV1

A
D(1+rp)

Figure 1. Thevdue of the put option for varying volatility and asset levels.

Introduction of the advanced risk management sysem has two effects as outlined
above. Frg, the option pricing curve is shifted down because of the lower volaility of
end of period asset vaue, here denoted by s;. Second, the asset value a which the option
is now vaued is shifted to the right to Aw' where Auv' >Awv°, reflecting the fact that
the bank is now undetaking postive NPV loans P is the put option vdue after the

change.



Snce some pat of the benefit arisng from the introduction of the advanced risk
management sysem accrues to the put option writer, there would appear to be an
argument for some recognition of this effect. Note that this could occur in two ways. One
is by reducing the option premium (insurance fee) charged to the bank to reflect the lower
put option vaue The other is by dlowing the bank to increese its leverage (reduce its
capitd ratio) such that the vaue of the put option remains unchanged.

Note three implications which follow from this Frds, the policy towards
determination of insurance premia is important to assessng the arguments for capitd
incentives. If insurance premia accurady reflect the risk changes, there would seem to be
no argument for differentid cepitd ratios. In what follows we assume risk-insengtive
insurance premia, but return to this issue in section 5. Second, the gppropriate reduction
in the capitd ratio, to keep the vdue of the put option unchanged can, in principle, be
cdculated — dthough in practice it is difficult to determine. Nevertheless, it would seem
gopropricte to dtempt to quantify an gppropriate change, because of the third implication
of our andyss That is that banks examining the introduction of new systems will
compae the lagdy sunk, one off, cod of such an action, which is ds lagdy
independent of dze, with the benefits which follow. Since some of the benefits accrue to
the depogst insurer, private decisons regarding introduction will not be socidly optimd
unless the bank is compensated for the reduction in the put option vaue In the
subsequent section we dtempt to compare the one-off sunk cods againg the potentid
flow of benefits from a lower cgpitd retio (which will depend on bank Sze) to assess the
minmum Sze of bank for which capitd incentives of various amounts might meke it

worthwhile introducing new systems.
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Before proceeding to that andyds, we advance one speculative comment, prompted
by recognition that introduction of such sysems is an invesment project which involves
largely sunk cogts. As explained by the red options literature, it may be optimd to defer
underteking such a project, even though it has a postive NPV, if the passge of time
involves resolution of some dements of uncertainty associated with such a project. In this
caxe, the pace of technologica progress in the devdopment of risk management systems,
the potentid for lower cost systems, and the uncertainty about the effectiveness of extant
sysems, may cregte some “red option” characterigics. If o, adoption of advanced risk
management sysems, while optima from the private perspective of bank owners, may be
dower than is viewed as optimd from a socid perspective. Whether this congtitutes an
additiond argument for capitd incentives is a question we pose for condderdtion by

others.

4. Edtimating Required Capital Incentives

Black and Scholes (1973) and Merton (1974) (BSM) were the fird authors to
introduce a contingent clams approach to vaue corporate risky debt? In the BSM
madel, the holder of corporate risky debt with price (B;) equivdently holds one unit of
risk free (or default free) bond with face vdue (F) and a short postion in a put option on
the firm's vaue (V; ) with srike price equa to the face vaue of the debt:

B, =F - Max(F - V;,0]

The price of the put option (which is granted by the bondholders to the shareholders) with
payoff of max(F-V;, 0) isgiven by the Black-Scholes (1973) option pricing formula

p(T) = Fe "N(-d, +s ~T)- UN(-d,), 4

* The assumptions of the BSM model are: constant risk-free rate; a single zero coupon bond liability
maturing at time T; absence of arbitrage and transaction costs; zero bankruptcy costs and enforced

11



In!+(r +1s T
2 5
s T
where p(T) is the put option price T is the maurity date of the bond and put option; r is
the riskfree rate V is current market vaue of the firm; F is the face vaue of the debt;

with d, =

FtT) is the current market vaue of the risk-free delot, so that F(tT) = Fe'™"; s isthe
ingantaneous variance of the return on the firm's assats N(.) is the univariate cumulative
norma digtribution function.

Where there is a third paty guarantee of the payment to the bondholders (and
there is no uncertainty regarding the guarantee being met), then management has the right
to sl the assts of the firm for F dollars on the maurity date of the debt. Thus
management has been granted a pit option over the assets of the firm, with a drike price
equd to F, and the price of the put option is given by eguation (4). Merton (1974) notes
that when the firm is a bank the debt issue corresponds to depodts where both principd
and interest are guaranteed, then the current value of deposits D can be written as

D=Fe". (6)

If we write the cost of the guarantee per dollar of insured deposts as g = p(T)/D, then

equation (4) can be written as
1
9(d,T) =N(h,)- EN(hl), )
where
Ind - %s il =
=——= andh,=h +s ~T. 8
h=—0 i , =y ®

d © D/A is the current depost-to-asset raio. Providing the depogt-to-asset ratio and the
volatlity of the underlying assets remains fixed, the cos of depost insurance per dollar
of depogitsis condant.

In countries such as the US where there is an explicit deposit insurance the cost of
such insurance is the insurance premium charged. However even where an explicit
deposit insurance scheme exigs not dl depost dams are insured. For example, in the US

protection of priority in bankruptcy; rational wealth maximizing shareholders; assets of the firm follow



foregn depodts and tha portion of depodts aove the insurance cdling reman
uninsured. In countries such as Audrdia where the government is unlikey to jeopardise
the safety of the banking sysem by dlowing one of the large banks to fal, there is an
implict depodt inurance, ultimady pad for by the taxpayes We ignore these
complexities and assume that all depodts are insured. The cost of the depost insurance is
the vdue of the put option granted by the insurer (or the government) to management,
and (per dollar of insured deposts) is given by equation (7).

In what follows we use this framework to provide some idea of appropricte
reductions in minimum capita  requirements in repone to use of advanced risk
management techniques which would othewise reduce the vadue of the depost insurance

put option.

Value of the deposit guarantee per dollar of
deposits

0.0450
0.0400
0.0350 1
0.0300
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0.800 0.850 0900 0.950 1.000  1.050

Figure 2. Vdue of the depodt guarantee per dollar of deposits plotted againg d =D/V

In Fgure 2 the vaue of the depost guarantee (per dollar of deposts) is plotted
agang the depost-to- asset ratio for different leves of the voldility of assets. Figure 2
illugtrates (as did Fgure 1) that the vaue of the option (or in this case deposit guarantee)
increases with increesng voldility in the underlying asset. The sengtivity of the depost

geometric brownian motion.
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guarantee to movements in the voldility of assts is given by differentisting equetion (4)
with repect to voldtility.

1?—3 = n(hg il wheren(h,) = %ﬂaé %hz ©)

In FHgure 3, Tdgvs has been plotted agang d, assuming a congant voldility of

asets of 10 percent. Reduction in the vaue of the depost insurance guarantee is greeter
the higher is the deposit-to-asset ratio.

dg/dsigma

0.4500
0.4000 A
0.3500 T
0.3000 T
0.2500 A
0.2000 A
0.1500 A

0.1000 T T T T T T T
0.850 0.870 0.890 0.910 0.930 0.950 0.970 0.990

Figure 3. The sengtivity of the deposit guarantee to movements in asset
voldtility, Tig/9s plotted againgt d.

The sendtivity of the depodt guarantee to changes in the depost-to-asset ratio is
podtive and is given by

g _ N(h)

1 o (10)
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Table 1 gives sengtivities of the depodt guarantee to changes in the voldility of
asts and the leverage rdio, assuming a voldility of 5%. For example, for d = 0.90 the
vaue of the depost guarantee is $0.000334 per dollar of depodts Reading off the
sengtivities in the table a 0.1% decrease in the voldility from 5% to 4.9% implies a
decrease in the deposit guarantee of 0.0457 ©~ 0.001 = $0.0000457. A 0.1% increese in the
leverage ratio from 0.90 to 0.901 implies an increese in the deposit guarantee of 0.0204 °
0001 = $0.0000204. Usng the sendtivities given in equations (9) and (10) to predict
changes in the cogt of the depost guarantee for movements in voldility or leverage will
be accurate only for smdl changes because of the convexity in the pricing reaionships.
If, as a result of the introduction of new risk management systems the volatility of assets
were reduced by 0.1%, then in order to maintan the same cost of the depost insurance
the leverage raio can be increased from 090 to 09022. In a $100 million asset
inditution, this implies an increese in depogts of $220,000, without rasng the overdl
leve of risk borne by insurers or the government.

d g o/1is flg/fd
0.85| 0.000008|  0.0022]  0.0007
0.86| 0.000019|  0.0045  0.0016
0.87| 0.000043| 0.0088|  0.0033
0.88| 0.000089| 0.0162|  0.0063
0.89| 0.000177| 0.0280 0.0117
0.90| 0.000334| 0.0457|  0.0204
0.91| 0.000600| 0.0706|  0.0338
0.92| 0001031| 0.1035 0.0535
0.93| 0001696| 0.1442| 0.0808
0.94| 0002677 0.1913] 0.1170
0.95| 0.004067| 0.2418 0.1625

Tablel: Sensitivity of deposit guarantee to movements in asset volatility §ig/fls)and leverage
(Tg/1d ) when the volatility of assetsis 5%.

More generdly if the only effect of the introduction of advanced risk management
systems is a decrease in the volatility of assets, then the vaue of the put option granted by
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the insurer or the government decreases. There is an overdl benefit if the reduction in
vaue of the put option is grester than the cos, $C, of introducing the risk management
sysem. This was illustrated in Figures 1 and 2 as a reduction in the vdue of the put
option or the deposit guarantee. Now the change in the vaue of the put option for a given
changein voldility of asstsis given by
DP = AJTn(h)Ds (11)

where A is the gze of the indtitution (asset 9ze) and P is the vadue of the put option. We
can caculate the present vaue of the change in the vaue of the put option as a perpetuity,
assuming the change in voldility is permanent.

PV (DP) :%A«/'Fn(n)Ds (12)

wherer is the gppropriate discount rate.

Then the reduction in the put vdue for a given decreese in the voldility of assts is
gregter than the cods involved in implementing the risk management system if

S rc
n(h,)+/TDs

Equation (13) can be used to edimate the minimum sze of the inditution for which the
benefits of a reduction in the vaue of the put option outweigh the cods of introduction of
the risk management sysem. The minimum Sze depends on the discount rate, the initid
voldility of assets (refer to equations (8) and (9) where it can be seen that h is a function
of voldility), the leverage ratio and the sze of the change in voldility (s). Table 2 gives
the minimum sze for a discount rate of 15% (assumed to be the cost of equity capitd), a
depost-to-asst ratio of 0.9, and assumed initid asset voldilities of 10% (pand A), 8%
(pand B) and 5% (pand C).

(13)
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Panel A: Initia asset volatility = 10% (0.10)

Costs ($m) 1] 2 3 4 5 g 7 8 9 10

0.01 69.1] 1383 2074 2765| 3456 4148 4839 5530 6222 6913

<O 0.02 34.6 691 1037 1383 172.8 2074 2419 2765 3111 3456

% § 0.03 230 46.1] 69.1 R2 1152 1383 161.3] 1843 2074 2304

=9 04 17.3 34.6 51.8 69.1 86.4 1037 121.0, 1383 1555 1728

<5 0.05 138 277) 415 553 69.1 830 96.8 1106 1244 1383
Panel B: Initial asset volatility = 8% (0.08)

Costs ($m) 1] 2 3 4 5 g 7 g 9 10

001 944 1888 2833 3777 472.1] 5669 660.9 7553 849.8 9442

<0

% § 002| 472 944 1416 1838 2360 2833 3305 3777 4249 4721

=8 0.03 315 629 944 1259| 1574 1888 2203 2518 2833 3147

<3 004 236 4721 708 ~ H4| 1180 1414 1652 1838 2124 2360
Panel C: Initial asset volatility = 5% (0.05)

Costs ($m) 1] 2 3 4 5 g 7 g 9 10

001 3651 7302 1095 1460 1825 2191 2556] 2921] 3286 3651
002 1825 3651 5476 7302 912.7 109§ 1278 1460 1643 1825
003 1217 2434 3651 4868 608.5 7302 8519 9736 1095 1217

Aleon
uiabueyd

Table 2: Minimum size required ($m) for the reduction in the value of the deposit guarantee to be greater
than the costs of implementing risk management system, for arange of assumed costs ($m).

The relationships depicted in Table 2 are as expected. The higher the voldtility of
the inditution (implying a more vauable depost guarantee), the smdler the sze a which
the reduction in the put option vaue will exceed the codts of implementing the risk
management system. Or, for a given cos and initid asst voldility, the greater the
reduction in voldility the smdler the minimum size of the inditution.

If a reduction in voldility reduces the vaue of the put option because the bank is
inherently less risky, then if the same levd of rik is to be mantaned the cgoitd raio
must increase. The option pricing framework can then be usad to edimate the sze of the
cgpitd reduction warranted that leaves the overdl risk unchanged, by cdculating the
change in capitd ratio (leverage) that results in no change in the vaue of the put option.
Asume that introduction of the risk management sysem results only in a reduction in
volaility of assts. Then the rdaionship between voldility (s) and leverage (d) that
leaves the vaue of the put option invariant is depicted in Fgure 4 (holding dl other
inputs to eguation (4) condant), with vaues given in Table 3. For example Fgure 4 is

17



plotted assuming a volaility of 5% and a leverage ratio of 0.9 and then plotting other
(s,d) pairs that leave the vdue of the deposit guarantee invariant.’ Clearly there are other
curves for different vaues of the deposit guarantee.

volatility vs leverage

0.12

0.1
0.08 1
0.06
0.04 A
0.02 1

0 T T T
0.78 0.83 0.88 0.93

volatility

leverage

Figure 4: The relationship between volatility and leverage holding risk constant (g=$0.000334).

d 0.789 0.811 0.833 0.855 0.878 0.9 0.922 0.944

s 0.1 0.09 0.08 0.07 0.06 0.05 0.04

0.03

Table 3: Therelationship between volatility and leverage holding risk constant (g=$0.000334).

From Table 3, a voldility of assets of 6% and a leverage ratio (D/A) of 0.878
(87.8%) is equivdent to a volaility of assats of 4% and a leverage rdio of 92.2%, in the
sene that the overdl risk messured in terms of the depost insurance guarantee (or
subsdy) has not changed. These results can be utilised to investigate the agppropriaie
change in capitd ratio as an incentive for the bank to outlay the fixed costs $C, of
introducing risk management systems. Assume tha incurring the one off cost $C results
in a reduction in volaility, and that the bank is provided with capitd relief via an increase
in depodt-to-assat rdtio. Consequently there may be some gan to the bank from
incressed leverage® In addition assume that advanced risk management systems provide
a competitive advantage which results in a gan to the bank from podtive NPV loans
Then thereisan overdl gain to the bank if

® From Table 1 the deposit guarantee is equal to $0.000334 per dollar of deposits.
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-C + gain from leverage + gain from positive NPV loans (19

is podtive As a dmple illugration, assume that initidly d = 09, s = 5%, and the fixed
cog of introduction of a risk management sysem for a $700 million inditution is $2m,
with a resulting decrease in volatlity of assts to 4.5% and an dlowed increase in the
deposit-to-ast ratio to 0.91. The maximum gan from leverage is 0.01 ©~ $700m" (bank
tax rae) or $2.1m. From the bank's perspective, the capitd incentive is sufficient after
incorporating the gain from pogtive NPV loans. In addition, the insurer or government
benefits because the vadue of the depost guarantee has decreased from $233,800 to
$216042.

5. Deposit Insurance and Capital I ncentives

As we have noted ealier, introduction of advanced risk management systems by
banks can be interpreted within the option pricing framework as leading to ether, or both,
an increese in the market (reative to book) vaue of the bank’s assets (from superior loan
sdection), or a reduction in the volaility of asset vaues Both of these effects
correspond, for a given levd of depodts, to a decrease in the vdue of the put option
impliatly  (or  expliatly) written by depost inswrance agendes o by
government/taxpayers. A reduction in the minimum capitd requirement can then be
viewed as a complementary adjusment which restores the vadue of the put option back
towards its initid vaue and mantans the pre-exiding redivity between the vdue of
deposit insurance provided and the insurance premiums (if any) charged.

An dternative gpproach is to reduce the cogt of the depodt insurance premium
chaged by the depost insurance fund, without adjuding the minimum capitd
requirement. Again, the pre-exiging redivity between the vaue of depost insurance
provided and the insurance premiums (if any) charged can be mantained. Indeed, while
potentidly equivdent in terms of the net subsdy provided by depost insurance, it might
be agued that the later goproach would be preferable, snce the combinaion of

® Gain from leverage arises as aresult of the tax deductibility of debt, or perhaps because funding with
depositsis‘cheaper’ than funding with equity. Assume in the calculation that the tax rate is 30%.

19



unchanged cepitd and lower risk would involve lower probability of bank insolvency
than the dternative of lower capitd and lower risk.

Why has such an approach not been advocated? We suggest four reasons. Fird,
there are rdatively few countries in which a depost insurance scheme with risk based
premiums can be found, and mog of those link premiums to coarse indicators of risk such
as non-performing loans raios (Word Bank, 2000). Second, even if risk based depost
insurance were in place, it may be difficult to quantify the gppropriate reduction in
premiums for adoption of advanced dandards Third, depost insurance and  bank
upervison ae often undertaken by different regulatory agencies. Despite this, there has
been rddivdy litle andyss of the optimd dlocation of resgponghiliies between
regulatory agencies and the gppropriate interaction between them. (See, however, Khan
and Satos, 2001). The dlocaion of responghility for rewarding banks for implementing
advanced risk management systems to the regulator which supervises them, in a form
(cepitd concessons) which that regulator can implement reflects that bias towards
separation of duties. Findly, and reflecting the problems of regulaory coordination and
interaction, a separate depost insurer could be expected to be hestant to dter depost
insurance premiums based on the assessment of a bak’s internad systems by a separate

regulatory agency.

6. Conclusion

The new Basd Accord has potentidly significant consequences for competition in
banking, aisng from the provison of cgpitd incentives for banks which expend
resources on implementing advanced risk management systems.

There has been rddivey litle discusson of the judtification for such capitd
incentives, nor of what magnitude they should be. We have consdered the case for such
incentives and illustrated how bank expenditures on advanced risk management systems
may reduce the vdue of the put option extended by depost insurers or government
guarantees. While cegpitd incentives may be one way of compensaing banks for that
benefit, we noted that an dternative would be to adjust the cost of depost insurance.
Fndly, we atempted to provide some quatitative indghts into the amount of capitd
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incentive gppropriate to compensate banks for the fixed cost of implementing new
systems and the sze of banks for which incurring such cods might be worthwhile. In
doing 0 we noted that a crucid issue is the divison of bendiits from such sysems
between private benefits to the bank (through better ability to price loans and make
economic profits) and “socid” bendfits (otherwise accruing to the depogt insurer) in the
form of lower risk of bank insolvency. Capitd incentives would gppear to be based on the
latter form of benefit, unless it is believed that there is some reason why banks are unduly
dow in adopting vaue-adding changes in risk management technology. Quantifying the
agopropriate magnitude of such capitd incentives, such that undue digtortions to  banking
sector competition are not induced, is a task commenced in this paper, but in need of
further andysis.
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