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equiring banks to maintain
exorbitantly high levels of cap-
ital can certainly ensure capital
\dequacy during crisis periods
but would be overly burdensome at most
other times and is thus likely to hurt the
competitiveness and growth of large finan-
cial institutions. The question addressed here
is whether the new Basel II Value at Risk
(VaR) rule (Basel Committee on Banking
Supervision [2009]) with an added stressed
VaR component has gone too far in this sense
and whether it is indeed necessary to go this
far. Using the U.S. market portfolio, the S&P
500, as an example, we show in this article
that the new Basel II rule significantly over-
shoots its capital adequacy objective.
Furthermore, although many have
attributed banks’ inadequate capital during
the financial crisis to the VaR failing as a
measure of tail risk or the normal distribu-
tion being too thin-tailed, we provide evi-
dence against such hypotheses by applying a
newly proposed VaR measure, the Extended
VaR (EvaR), to the S&P 500, The Evall
measure uses a composite volatility mea-
sure developed here in an otherwise simple
VaR framework with normality assumption.
The EvaR still produces the desired level of
solvency during the financial crisis without
being too stringently high under normal cir-
cumstances. EvaR's adaptability 1s a result
of the composite volatility measure that it
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employs, which builds in recently realized
volatility and expected (implied) volatility
in a dynamically weighted fashion, as well
as incorporating volatility during a prior
stressful period. Thus, the capital inadequacy
of banks during the financial crisis seems
principally due to a failure to anticipate and
incorporate the surge in market volatility.

NEW (JULY 2009) BASEL II RULE

Ignoring incremental and comprehen-
sive charges, the market risk general capital charge
or minimum capital requirement, C, on a given
day t under the pre-2009 Basel II rule (the
1996 Amendment to the Capital Accord to
incorporate market risks) and the new July
2009 Basel 11 rule are as follows:

C sty = (Max (VaR_, m_VaR )] n
C i, = (Max [VaR _, m VaR, ])

+ Max (sVaR_, m SV“R,W) 2)

VuR _ 1s the one tail 99% VaR over 10
business days for the current (previous day)
trading book, with the VaRl model inputs
calibrated to or estimated from a historical
observation (sample) period of at least 12
consecutive months. VaR | 1 the average
of VaR | calculated on each of the previous
00 business days. The sPuR_ and sbaR | are
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determined Ex the supervisory author

results of back resting the regular or nonestress Vall
model only, As under the previous ra%a the new rule
leaves the choice of the Vall model e individual
banks.

The stress VaR component is the cornerstone of the

new Basel rule des

wrned 1o ensure o sutficient level

of capital adequacy 1n stressful circumstances and o
build a capital buffer tn normal circumstances. Under
normal market conditions, however, the capital require-
ment according to the new rule could easily be three
or more times greater than the requirement under the
pre-2009 rule because of the stress VaR component,

{‘Imzi@qiwn{?y banks are saddled with carrying & sig-

nificant amount of economically excess capital most of

the time. The new rule also requires updaring the VaR

dataset every month (instead of an optional update once

every three months)
tion of shortening the sample period to less than one
year during times of heightened market volatility. These

and supervisors have the discre-

s

efforts are far from the built-in or automated dynamism
that is highly desirable when coping with changing

i1
market conditions. Furthermore, the new rule is hkely

to compound model risk and reduce the transparency of
the ‘;"ipéa;ﬁ ss{éz rates because of the additional internal
modeling of the stress Valk component.
COMPOSITE VOLATILITY MEASURE
AND EVaR

ating to more than nine

deviation. Hocguard, Ny
reached similar i’i?i%af%éi%%é)ﬁ%ﬂ. In other

ty durs the crisis were

meorporated nro the Valk
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nder marker condiions thar would be stresstu 1 tor the
ortfolio (¢6°) and under carrent mgrket condi-

nons (G°

g¥* = hag + {1 - A o"
inwhicho®=a0’'+{l-uyca=c'/c'+c"y, 6" s

i
the portfolio daily revurn volatility under market condi-
tions observed in the recent past, generally the last 60
trading days; o' s the predicted portfolio a;zéi}f return
volatthty based on m;;rkf% implied volatlity assessments
for the key market benchmarks, estimated as 6’ = £
v[Blo,,,. /R with w = B2 o /2 Bt B s

?}c be ii of the current portiolio with respect to the

i~th market benchmark or risk factor, estimated using

the market model over the last 252 trading days; o,
is the average implied volatility of the bucket of high
implied volatility options on the i-th market benchmark
or risk factor over the last 20 business days; and R- s
the R value of the market model regression of current
portfolio return on the selected market benchmarks or
risk factors.

The mnrerval of estimation for the various para-
meters are merely suggested, in Hne with the Basel rules
and industry practices, and can be modified appropri-
ately for various intended uses.

We now suggest a new market risk measure (EVal)

for n days, based on the aforementioned composite vola-
tility measure:

EValR =]

where 7T is t%zfs targeted so v standard or confidence

le »;% ﬁé ts the standard nor ribution function; and
oposed composite volatil

rred to a do
1 the EVaR measure

returny. The | tes be convy

ssentally, EVall s designed to be a {fixed) weighted

average of the Vall in a period of stress for the cur-

‘é? as éi% Vall under current muarket

s pormal distribunion, Vall i




io volatility expected in
, the implicit Vall under cur-
ot

y expe a{wﬁ under current

proportion yal o 07, the

a stressful period. Simik

rent market imégizm% . is proportional

to 0°, the portfolio v

wiarker conditions,

The weighting parameter & can be customized o
suit various purposes. In our LA P 504 illustration, we
set k= 0.25. Too low a value (e.g., 010 or (5.15) deters
building a capital buffer in normal tmes, whereas too
}.65) can make the capital

rmal market envi-

%wj x
equirement quite burdensome in

ronments. The time-varying we 5%3*; a, through its

impact on 6“, makes EVaR promptly

dynamics of ‘market vol lariliey ea;’sum{w 15. The param-

b

responsive to the

cter 6° is intended to capture portfolio volatility m a
period of stress. The market implied volatility compo-

nent 6! is essentially calculated as a weighted average of

the option implied fictor volatilities, with the weights
(w) representing the explanatory power of the factors
in a marketr model.

S&P 500 ILLUSTRATION

To illustrate the behavior of the Basel capital mea-
cures and the EVaR based capital, we took the S&P
portfolio as the hypothetical bank trading book and used
the Basel framework of 99% confidence level (1) and
10 business days (n). To focus on the current porttolio
rather than prior portfolios, we set m_= ni = { for the
Basel ¢ i;s;az% measures. For a typical bank tr &émg book,
VaR | usually dominates m, VaR

popu,;r izaégzstn practice, 5&%% &}r the Basel capital

. In keeping with

measures was estimated via i%}s hz\{u;"kai simulation

method over the last 504 trading days and equals the
> . 5 / £y

one-day VaR multiplied by V10.

The Basel stress Valk {f}iz'*s;}f;z’zs*zaz

y period
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The end-ofeday S&P 500 Index level series and call

s

options data over the sample perioc iw é!?%?éi;}iii%i‘t‘é from
the OptionMetrics dataset of Whartor Lesearch E
vices. We only chose options with 20 to “’
of remaining maturity because these options are actively
traded but not subject to expiration-related volatility. To
further improve the reliability of the options data, we
applied several filters, 23&23%&?3%, an option bid—ask spread
greater than the applicable tick size, an option delta (
ranging from 0.125 to .875, the availability of the implied

volatility figure in the OptionMetrics database, and an

option ask price less than the closing y index value. In line
with recent research (Bollen and W }Ligfifg {20041 Driessen,
Maenhout, and Vilkov [2009}), options were then buck-
eted into three moneyness categories: out of the money:
(0.125 < A < 0.375; at the money: 0.375 < A £ 0.625; and
in the money (ITM): 0.625 < A £ 0.875. Consistent with
extensive empirical evidence, the high volatility options are
taken to be the ITM or low strike (K) options. Summary
statistics on these options are presented in Exhibit 1.

Because the S&P portfolio is the market port-
folio, the only risk factor we used is the S&P 500 is’zdef{
daily return itself; by definition, B,=10and BA= 10
Accordingly, the market risk regulatory capital estimate
for the S&P 500, using the EVaR measure, is:

6’1 +0.25 0% V10
(5)
Exhibit 2 presents summary statistics on the market
risk ¢ g;‘sf{ai measures, 10-day 99% VaR, 10-day forward

cumulative loss, the S&P 500 trailing 60-day realized vola-
tility (67} and the S&P 500 [TM call implied volatility (sh

num VaR - -
sample peric d

sVaR_, was taken to be the maxir

79} over the entire
of Tanuary 1996 to Gctober 20610, Because

this stress VaR was first kit on December

ExHisBIiT 1
Summary Statistics on ITM S&P 500 Call Options {sample [end of

18, the implied Basel stress period
was the two-year period from November
30, 2006 to December 1, 2008, For the
stress volatilioy aﬁzz&g{;{;fzz{ % in EVall we

used the maximum trailing 60-day daily

sandard deviation (4.658 during the

sntire sample period. Because {?3» level

i reached on December 9,

day period] from January 1, 1996 to October 29, 2010}

Moneyness: Time to implied Option
Strike (K¥ Maturity Volatility Mid-Quote
§ {index) Delts {Davs) Annual, Y Price
N #6,109 86,109 86,109 86,109
Mean (4.5413 { ! 45,17 26.38
St Dev 0.0362 1373 12.46
Min 07177 24 412
Max 04.99350 76 9322
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sle period and various subperiods. Exhibits 3

and 4 plot the time series of the forward 10-d:
oss (negative of cumulative returnj on the S&P

; for the April 14, 1997 to October
period and the December 29, 2006 to October 29, 2010
subperiod containing the recent financial crisis.

saarding the

ations can be made re
; of the pre-2009

Several obse
capital measures. First, the inadequ:
Basel capital is quite apparent. During the full sample of

April 1, 1998 to October 15, 2010 (Exhibit 2, Panel A},
capital was shown to be inadequate on 43 days (1.362%

failure rate) to cover the cumulative loss over the next 10
trading days. The failure rate is much higher at 5.236%
during the turbulent period of April to December in
1998 (Exhibit 2, Panel B) and 3.186% during the 2007~
3009 financial crisis (Exhibit 2, Panel D). Building a
capital buffer is also unhelpful, as illustrated by the low
value of 4.748% (Panel C, Exhibit 2) capital leading up
to the financial crisis.

Second, as expected and as showwn in BExhibits 2, 5

and 4, the new Basel 1 capital is always adequate, with
During the period of
| a1

a failure rate of (
April to December of 1998 (Panel B, Exhibit 2}, Base
I's lowest level of 26.35% is more than twice the highest
{

-

i
10-day forward cumulative loss of 12.41%. During the
‘Exhibit 2, Panel D), the lowest new Basel
, compared to the highest 10-day for-

;. Even during a normal

financial crisis {
11 capital is 24097
ward cumulative loss of 2164
period, such as January 1999 to December 2006 (Exhibit
2, Panel C), the new Basel Il capital remains quite high at
24.09% or greater. Although this does help build a strong
capital buffer before a crisis, such levels appear exorbi-
tantly onerous and unnecessary. Furthermore, because of
a lack of automated dynamism, the Basel IT capital remains
at the high level of more than 38% reached during the
crisis well after the end of the crisis (Exhibits 3 and 4).
Thus, by all indications, the new Basel I capital is overly
conservative, with a long-term average of 29.43% and a
range of 24.09% to 38.68% (Exhibit 2, Panel A).

Exuisir 3

Pre-2009 Basel Capital (C_Pre2009), 2009 Basel Capital (C_2009), and 10-Day Cumulative Loss (CumLoss_
Forward10) for the S&P 500 (April 1, 1998 to October 29, 2010)
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ExuisiTr 4

Pre-2009 Basel Capital (C_Pre2009), 2009 Basel Capital (C_2009), EVaR Capital (C_EVaR), and 10-Day Cumulative
Loss (Cumbess Forward 10} for the S&P 508, (December 29, 2006 to Oclober 15, 20100
40
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Note: Basel sudtiplesn = m = L

Third, in contrast, the long-term average EVaR
capital is much lower than new Basel II at 16.301%
(Exhibit 2, Panel A), but comfortably higher than the
pre-2009 Basel I capital average of 10.089%. Because
the EVall fearures built-in market responsiveness, it has
a wide range of 12.06%
period, Exhibit 2, Panel C) to 32.89% (attair *asqi ﬁur*ng
the crisis, Exhibit 2, Panel D). Th ;z;zb
and the second highe s::“"% 749%) f:\}rwzwé 10
on the S&P 500 are associated with begin-

{low reached in the pre-crisis

- i;if.; cumit-

lative losses
capital requirements on September 26
> dates during

£18.740%
ved to be inadequate, barely falling

zzz;zg~<s§1€§3su§:“
and 29 of 2008,

the entire sample

&

These are two of only thre

seriod when EVal capiaals o

and pro

’)’w

short of ?%zaf forward 10-day cumulative loss on Of‘fzﬁia
1 \()236{3 reless, t%i% zgifi’ rate s}é 0. %%E % durin

J‘W

the crisis (an ie}fég»igrzz’z
é:X?%fS’if“QCﬁ; see §t,,e;§“§abszz 3‘, i anel ﬁ; is *M}%% below that

permitted by the solvency standard of 99%.

Furthermore, because of muarket responsiveness,

the EValU capital drops down to its normal range

{(12%-24%) by June—july of 2009 after reaching its
maximum ever level of 32.887% on December 10, 2008,
This re
strong @mi buffer compared to the pre-2009 Basel

capital but in 3 much less burdensome manner compared

onsiveness permits the building of a reasonabl
g

to the new Basel I capital.

CONCLUSIONS

The 2009 Basel 1 market «
to address the widespread capial inadequa

isk wpiu rule attempts
ey of banks
during the financial cnisis by imposing more stringent

capital requirements while retaining the VaR framework.
uetion of a

i‘%‘;ﬁ'»’ 15 acc

ipaily by the introdu

serated by its application
to the S&P 500 portfolio during the mimgﬁﬁ period of
Aprii |, 1998 1o i,,}s;w%xr 15, 2010, the ne
tees capital ac
crists and alse %
rimes. These desirable ;{mé'—; are, howes

omplished princ

Val com

stressed & ponent. As illus

rule guaran-
es during the

equacy even in the worst ¢ ifi
talb "éﬁ 1 normal

i
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much too onerous tor banks, especially under normal

nnarket conditions. Whether such an extreme level of

prudence will continue to be warranted 1n the tuture
remains to be debated, considering the potentially detri-
mental effect on banks’ competitiveness and growth.

In the meantime, we suggest an alternative market
risk measure, the EVaR, a simple Valk based on a market
responsive composite volatility measure and the popular
normal distribution. For the S&P 500, the EVaR seems
to provide suftficient solvency during the crisis while
being much less onerous than the 2009 Basel Il rule in
normal as well as crisis times. It also builds a reasonably
strong capital butfer in normal times.

Our evidence supports the view that it is not
the VaR framework or the normality assumption that
proved inadequate during the 2007-2009 tinancial crisis.
Instead, it is the lack of factoring the surging market
volatility ahead into ValR measures and doing so in a
responsive manuer that underlies the observed capital
inadequacy of banks during the financial crisis.

ENDNOTES
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