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ABSTRACT

We show that capitd charges for foreign currency options estimated using a standardized model
proposed by Bade are not consigtently related to vaue a risk (VAR). A standardized incremental
model (SM and a standardized value at risk (SVAR) mode are proposed and compared to an internal
model based on J.P. Morgan's RiskMetrics. We conclude it is possible to construct a standardized
modd that is as effective as an interna modd, especidly for small portfolios. Since inaccurate
forecasting under internd models are now subject to pendties, some banks may prefer stlandardized
models.



Market Risk For Foreign Currency Options: Basle's Simplified Model
EXECUTIVE SUMMARY
As banks world-wide expand beyond traditiond lending activities, regulators have become

concerned with banks exposure to market risk. Market risk is defined as trading book losses resulting
from changesin interest rates, exchange rates, and equity and commodity prices. In 1992, the Bade
Committee on Banking Supervison of the Bank for Internationa Settlements, in conjunction with
banking regulators from the mgor industridized countries, proposed setting aside capitd to offset
market risk that arises from trading fixed income, equity, foreign exchange, and commodities and their
derivatives, in addition to charges dready imposed for credit risk. Our paper focuses on the
standardized model that Bade has proposed to measure the market risk of foreign currency options.
Banks have generally been opposed to the use of standardized models. They have argued that their own
internd models, which are specificaly talored to ther portfolios compostion, are superior. In this
paper, we propose and compare a standardized mode tailored to portfolio characteristics with Bade's
standardized modd and aso to an internal model based on J.P. Morgan's (1995) Risk Metrics. We
conclude that it is possible to design a standardized mode that is Smple to apply but, like the interna

modd, can be tailored to specific portfolios.

One implication of our resultsis that banks should not rgect the use of standardized models
without careful consderation. Standardized models can be easier to use and less expensive to goply
than internal models, and could be as effective- as 9n interna model. New regulations by the Federa
Reserve Board (1996) pendize banks that use interna modelsif they inaccurately forecast VAR-
However, when a standardized modd is gpplied, the burden of forecasting market risk is shifted to

regulators, thus offering an additiond benefit to banks.

Bade now permitsthe use of internd mode s that are pre-approved by loca regulators.
However, it is not clear whether the use of complex internd models in place of Smpler standardized
models will benefit banks by providing better VAR estimates and/or generating lower capital
requirements. Sinceiit is possible to congtruct options by usng a combination of two or more assets, any
capital required for options should aso apply to synthetic options. We estimate capital charges for

options and their synthetic equivdents for varying exchange rates. Our andysisidentifies severd



inconggtenciesin Bade's modd: (1) options and synthetic options with identical payoffs have different
capital charges, (2) capitd charges are not dways sysematicdly related to VAR; and (3) capita
charges for puts and cdls with the same VAR differ. We propose two aternative models, the
gandardized incrementa model (SM and the standardized vaue at risk modd (SVAR), that
consstently relates capitd chargesto VAR. In the SSM model, charges equa afixed proportion of a
contract's current payoffs. Although this modd is rdatively smple, its usefulnessis limited, because
inputs are restricted to an option's current intringc or market vaue, with no congderation of expected
future prices. The SVAR modd is nearly as smple asthe SIM modd, yet it incorporates a forecast of

future option prices.

To determine whether the Bade, SIM or SVAR modd s charges differ sgnificantly, we
compare them an internd model based on J.P. Morgan's RiskMetrics, which is a popular model used to
measure VAR. Comparison of the three modds dso clarifies whether sandardized modd s sgnificantly
differ from interna ones. Capitd charges are estimated for a hypothetica option portfolio, where the
underlying asst is the British pound and charges are generated from market data supplied by J.P.
Morgan as well as newspaper prices. The results show that capital charges estimated under Bade's
amplified modd are the highest, while SIM's are the lowest. SYAR modd charges are very smilar to
those estimated under the internal model. We conclude it is possible to construct a standardized model
that is as effective as an interna model, thus offering some banks the opportunity to benefit from

sandardized modedls.



Market Risk For Foreign Currency Options: Basle's Simplified Model

In 1988, the Bade (Switzerland) Committee on Banking Supervison of the Bank for Internationd
Settlements etablished minimum capitd requirements for credit risk for financid inditutions. Thelr
objectives were to (a) strengthen the safety and soundness of the internationa banking system, and (b)

to ensure alevd playing field among internationa banks (see Bade, 1988).

One risk of mgor concern to regulators that was not addressed in the 1988 Accord was
market risk, the losses resulting from adverse market moves such as changesin interest rates, exchange
rates, and equity and commodity prices. * To address this concern, beginning in 1992, Bade began the
process of establishing guiddines that require banks to set aside capitd to protect against market risk.
According to these guiddines, implemented in December 1997, banks must choose elther a

standardized modd proposed by Bade or their own interna model to determine capital requirements.

Because corporate use of FX currency derivatives to manage exchange risk exposure has
increased over the years, with banks dominating the over-the-counter (OTC) markets (see Bodnar
et.al., 1995, 1996, and Phillips, 1995), our paper focuses on one of Bad€e's standardized models, the

smplified moddl, for estimating capital charges for over-the-counter foreign currency (FX) options?

Bade origindly proposed the use of standardized models only, which were strongly criticized by
banks. Banks claimed their sophigticated internal models provided more reliable forecasts of market
risk or vdue a risk (VAR). It was only after receiving these and other public comments did Bade
permit the use of internd models aslong as they were approved by locd regulators. Consequently, the
Federd Reserve Board (Fed), in a 1996 ruling, required al U.S. banks to use interna models for
esimating market risk. The new ruling requires banks with trading activity exceeding ether 10% of their
assts or in excess of one billion dollars to develop their own internal models (See Federal Reserve

System, Press Release, August 1996). Although the Fed's ruling eliminated the use of sandardized

! Two other risks of concern to regulators not covered in the 1988 Accord are interest rate risk and payments system
risk.

2 Badle expects the model to be used primarily by banks that are option buyers. They have also proposed
two intermediate models, the delta-plus and scenario models, to be used by banks that write options and/or
hold complex option portfolios. See Bade, 1993, 1995, and 1996 for a description of these models for
determining capital charges.



models, with aminor exception for estimating specific risk for debt and equity instruments, loca
regulatorsin other countries, including Canada, Japan and the European Union, permit the use of
standardized models. One advantage offered by standardized modelsis that the burden of modedling
VAR isborne by regulators, not banks. New backtesting rules for internal models, which pendize
banks for inaccurate forecasting of VAR, could encourage banks to reexamine the benefits of

sandardized modédls.

Our paper shows that Bad€'s current smplified model for foreign currency options does not
sysematicaly rdate capita requirements to market risk. We offer two dternative modes, the Smplified
Incrementd modd (SIM) and the Smplified Vdue a Risk Modd (SVAR). We compare these models
to an interna model based on RiskMetrics (RM), arisk management system developed by JP. Morgan
(1995) to measure and manage market risk and show that it is possible to develop a standardized

mode that can be as effective as an internal modd.

In Section 1, we describe Bad€e's guiddines for setting capita requirements for foreign currency
options and show that charges are not consgtently related to VAR. In Section [1, we define the SIM
and SVAR modds. In Section |11 we compare the three model s to an internal model. Section 1V

concludes the paper with adiscussion of the results.

|. Capital Requirements for Foreign Currency Options: Basle's Simplified Model

In this section, we explain how capital charges are estimated under Bade's smplified moded.
Banks that use the smplified modd can combine the underlying currency with along put or cal when
estimating capital charges, or they can consder each position separately. In parts A and B, we describe
how capita charges are estimated when cash positions and naked options are considered separately. In
part C, we demongtrate how charges are estimated when the positions are considered together. Part D

shows that changes and VAR are not consistently related.

A. Capital Requirements for Underlying Cash Positions
Estimation of capital charges for cash posgitionsin foreign currency first requires the bank to

determine its net position in each currency after the foreign currency istrandated into loca currency.



Net long (short) positions are then summed across currencies and a capital charge of 8% islevied on

the larger of the two pogitions.

For example, assume a bank is net long $150 million in Japanese yen (Y), $300 millionin
German marks (DM), and is net short $200 million in British pounds (1) and $125 million in Swiss
francs (fi-), for atota net long position of $450 million and atotd net short position of $325 million.

Bade requires acapitd charge of 8% on $450 million, the higher of the two amounts, i.e. $36 million.

A postive feature of this method isthat it recognizes that changes in the vaues of long and
ghort positions in the same currencies offset one another. However, this method aso assumes that the

correlaion across currencies within each long or short group is plus one, which could be unredistic.

B. Capital Requirements for Long (Naked) Call and Put Options

If the bank holds only long positions in options which are not part of a hedged position, i.e. they
are naked, the associated capital charges are the lesser of 8% of the market vaue of the underlying
currency or the market vaue of the option (see Table 1). Capital chargeslevied on options are added

to the charges on the underlying positions in foreign currency, if any.
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Table 1. Breakdown of Payoffs and Capital Charges for Long (Naked) Call and Put Options and their Equivalents
as specified under Basle’s April 1995 Proposals for the Simplified Model.

Capital charges are as follows: Long Call, lesser of [(0.08*S),V+Y¥]; Long Underlying and Long Put (call equivalent), greater of ‘
[(0.08*S)-V,0];Long Put, lesser of [(0.08*S),V+¥]; Short Underlying and Long Call ( put equivalent), greater of [(0.08*S)-V,0];
The charges in the table are based on a time premium of 0, so that market prices and intrinsic values are equal.

Long Call Call Equivalents Long Put Put Equivalents
Vcaz;lsxlel Payoff  Capital | Payoff Capital Capital | Payoff Capital
Charge Charge Payoff Charge Charge
S<X/1.08 0 0 X 0 X-S 0.08*S S 0.08*S
X/1.08<S<X 0 0 X 0.08*S-(X-S) | X-S X-S -S 0.08*S
X<S<X/.92 X §X s 0.08*S 0 0 X 0.08*S-(S-X)
$2X/.92 X 0.08*S s 0.08*S 0 0 X 0

S= the spot price of the underlying currency

X = the exercise price of the option

V+Y¥ = the option’s market value

V =option’s intrinsic value: Max (S-X,0) for calls and Max (X-S,0) for puts
¥ = is the option’s time premium.

C. Capital Requirements for Carved Out Positions
Under the smplified model, banks can choose to separate options and matching cash postions

from the rest of their currency portfolios, i.e. "carve out” their positions to estimate their capitd



requirements. Banks are permitted to carve out long puts with matching long currency postions and
long calls with matching short pogitions in currency, essentialy hedging the cash position with options.
The payoffs of the hedged positions mimic those of anaked cal and put, respectively, and are referred
to in our paper as"cal equivdents’ or "put equivaents.” Capital charges are based on this carved out
position, rather than on the risk of the two individud positions. For combined positions, capitd charges
arethe largest of 8% of the market vadue of the underlying currency minus the option'sintringc vaue or
zero (See Table 1). Banks can choose not to carve out if capital charges are lower when estimated
separately for the option and underlying currency (See Huckins and Rai, 1996 for detalls). Also, banks

can decide not to carve out if they hold long calls (puts) and are long (short) the underlying currency.

D. Problems with Basle's Simplified Model

Although the amplified mode is easy to use because it bases capita charges either on a
position'sintringc vaue, its market vaue, or a combination thereof, it presents three problems. For
equd incrementsin current market values or payoffs, options and option equivadents have different
capital charges, capital charges are not monotonic, and absolute levels of capita charges for puts, calls,

and their equivdents are not equa.

1. Options and Option Equivalents Have Different Capital Charges

Weilludrate the differencesin capitd chargesfor cdlsand cdl equivaentsin Figure 1. We
base our graph on the numerica example shown in Table 2. In the example, we assume that aforeign
currency (FC) contract with an exercise pi ice of $1.50 has anotiona value of FC 100,000. For clarity,

we assume the options time premiums equad zero. This assumption is rdaxed in Section 111.

A comparison of Columns 4 and 8 in Table 2 shows that the payoffs of call optionsand call
equivaents differ by a constant amount, $150,000 (X). For the call equivaent, X represents a constant
payoff obtained by exercisng the in-the-money put embedded in the combined position. The put places
alower bound of $150,000 on the position's payoff, which then becomes insengitive to market risk. As

aresult, the market risk of cdlsand cdl equivdentsisthe same, given equd incrementa payoffs.
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Note that in our paper, incrementd payoffs equd the difference between a postion's market or

intringc vaue and its lower bound. Figure 1 showsthat when X £ S £ X/.92, chargesfor long cdls
increase dollar for dollar with payoffs (stope=1.0), charges for cal equivaents increase by $0.08
(dope=0.08). When X/1.08 £ S£ X, chargesfor long cals are zero and those for cal equivadents
increase by $1.08 per dollar change in the spot (Table 2, Columns 7 and 10) even as payoffs remain

constant.

Similar problems occur for puts and put equivaents. In put equivaents, the call places a bound
of - X on the cost of covering the short pogtion. If the cal isin the money (S>X), risk from adverse
changes in the market is zero. Whenever S<X, incrementa payoffs are X-S because -X is never
exposed to market risk. As shown in Figure 2, when X < S£ X/0.92, charges for long puts are zero,
but because payoffs vary inversdy with the spot, those for put equivaents decline by -$0.92. When
X/1.08 £ S< X, chargesfor long puts decrease dollar for dollar with decreasing payoffs, but those for
put equivaentsincrease at arate of $0.08. Inexplicably, when S £ X/1.08, capitd charges for put and

put equivaents increase a arate of $0.08 when payoffs are failing.

One source of the difference in charges for options and option equivaentsis Bad€e's incluson of
counterparty risk when X £ S< X/.92 for callsand X/1.08 £ S<X for puts? In this range, charges for
option equivaents are based on the pogitions totd, not incrementa, payoffs. To illugtrate thisfor calls,
Table 2, Column 6, shows charges based on the totd payoffs of cal equivaents. Note that when S [
X, capital chargesin Columns 6 and 7 are equd. However, for S<X, capital chargesin Column 7 are
lower, because counterparty risk is not consdered. If Badé€'s intention isto include counterparty risk, it

is not clear why it should be consdered for alimited price range.

2. Capital Charges Are Not Monotonic

The second problem with the Bade proposd is that for the same incrementa change in payoffs,
capital charges for long options and option equivaents do not increase monotonicaly in every price
range. As Table | and Figure | show, capital charges for options and option equivaents jump a two

different points without any economic rationae. For long calls (puts), charges jump from 0 to S- X
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(X-9) a S=X, and a second time to 0.08* S when S>X/.92 (S<X/1.08). For cdl equivaents, capita

charges jump from zero to 0.08*S- (X-S) at S=X/1.08 and to 0.08* S when S=X. Similarly, capita

chargesfor put equivaents jump from zero to 0.08*S- (S-X) at S=X/.92 and to 0.08* Swhen S=X.

3. Absolute Level of Capital Charges Differ Between Puts and Calls

A third problem is that the absolute levels of capita required for puts, calls and their equivdents
can differ even when the difference between a postion's market vaue and its lower bound are equd
(S-X equas X-S). When X/1.08 [ S 0 X/.92, the current modd systematically requires more capital
for cdls and cdl equivdents than it does for puts and put equivdents. Thus, the bank is not equaly

protected against potential losses.

I1. Alternatives to Basle's Simplified Model
In this section, we propose two dternatives to Bad€'s Smplified Modd, which resolve the
incong stencies described earlier. Both models maintain the amplicity of Bad€'s modd. Thesetwo

modes and Bad€'s modd are compared to JP. Morgan's RiskMetrics, a popular internal model.

A. The Simplified Incremental Model (SIM)

The SIM modd ensures that capital charges are consstently related to VAR. Asinthe Bade
modd, VAR equals a contract's marked to market value, a definition also used by the derivatives
market to estimate margin requirements. In the SIM, capital charges equd afixed proportion (a) of a
contract's marked-to-market value. The charges are shown in Table 2, Columns 5 and 9, where we
assume the time premium equals zero and alisfixed at 8%, asis assumed by Bade. Capitd chargesfor
intthe-money long cals and cal equivdents are equa and proportiond to S-X, which is each pogtion's
incrementa payoff (from its lower bound). When cdls are out of the money and the incrementd lossis
zero, capitd charges dso equa zero. Similarly, we can show that when capitd charges for in-the-money
puts and put equivdentsequa a (X-S), charges for out-of-the money puts and put equivaents equa
zero. Therefore, capitd charges under this mode are consastently related to VAF and charges for

options and option equivaents are equd. idedly, the parameter (a) should be determined by individud

* Counterparty risk is consgdered under the 1988 Bade Accord in which banks are required to set asde
capita for off-balance sheet and derivative instruments (see Bade, 1988). As of August 1995, limited
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banks, be afunction of a portfolio'srisk, and range from zero to one. Thus, the SIM model offersthe

advantage of amplicity, but its efficacy depends on abank's choice of (a).

B. The Simplified Value at Risk Model

The SVAR mode extends the SIM by incorporating both price and volatility risk so that
charges reflect the nonlinear characteristics of options, as required by Bade. Since price risk varies with
an option's moneyness, we use X/S as aproxy for pricerisk, where X equas an option's exercise price,
and S represents the currency's spot price. As aproxy for voldtility risk, we use the standard deviation
of the underlying currency (a). Inthe SVAR modd, we link capital charges and contract specific risk
by stting a = X/S*s. Defining ain this manner ensures that capital charges increase with the underlying
currency's volatility and decrease as a proportion of contract vaue as the option's moneynessrises. The

results are presented in Table 3 and will be discussed in Section 111.

C. J.P. Morgan RiskMetrics' (RM) Internal Model

We assess the effectiveness of the SIM, SVAR and Bade models by comparing their charges
to those determined by an internd model, which serves as a benchmark for comparison. Internal models
aretalored to each indtitution's portfolio, incorporate a relatively complex measure of VAR, and must

satisfy Bade's quantitative and qualitative standards.

netting of derivative contractsis also alowed (See Saunders, 1996).



The smplified and internd models are further differentiated by their definitions of VAR. In
internal models, VAR equds a position's expected maximum loss for a given probability over a
specified period of time, but in the amplified modds, VAR equds a contract's marked-to-market

vdue*

Bad€'s quditative standards pertain to the procedura aspects of risk management. The
quantitative standards pertain to market risk measurement. Since our paper focuses on risk

measurement, we discuss only quantitative standards.

Briefly, Bad€'s quantitative standards for options require banks to estimate VAR on adally
bass, usng a 99th percentile, one-tailled confidence intervd, i.e,, aloss of a given magnitude shoud
occur only 1% of thetime. VAR estimates must also be based on aten-day holding period that must be
approximated from at least one year of data. Data sets must be updated at least once every three

months®

Banks are a 50 required to recognize the nonlinear characterigtics of option contracts.
Specificaly, models must incorporate an option's price and voldility risk by examining the underlying

currency's risk characterigtics.

The interna modd estimated here is based on a parametric model presented in the 1995 JP.
Morgan RiskMetrics Technica Document. Parametric models make distributiona assumptions and
require the use of an option pricing modd such as the Black-Scholes (1973) modd. Nonparametric

modds, which are digtribution free, amulate expected future losses under different scenarios.

In our paper, we use the Garman-Kohlhagen, (1983) model, a modified Black-Scholes model,
to estimate FX option prices. According to the Garman-Kohlhagen modd, an FX option's value

depends on: the price (S) and volatility (s ?) of the underlying currency, the option's exercise price (X),

* For different views on the definition and measurement of VAR, see Dimson and Marsh, 1995; Hendricks, 1996;
Mahoney, 1996; Marshall and Siegel, 1997; and Simons, 1996.

® See Federa Reserve System, Press Release August 1996, for a detailed description of quantitative
standards.
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its maturity (T-t), and the difference in the foreign (r,) and domestic (ry) risk-free interest rates (rq — ry).

Specificdly, acdl option's price equals

C=Se™™N(d) — Xe™TN(d>)
Where

CIN(SIX)+[(r, - 1)+ 548’ *(T- 1)
- s*JT-t

d,

Although the expected change in an option's value can be expressed as afunction of dl five
parameters, Bade specifically requires that price and volatility risk be consdered. A RiskMetrics model
which captures both risks shows the change in an option's value (dV) equas.

dV=d*dS+ 1/2*G*dS* + L*ds 2)

where dS= the expected change in the underlying currency's price
do= the expected change in the underlying currency's volatility
d=dVv/dS
G=d*V/dS?

L=dV/ds

The parameters d,G, and L are derived from Equation (1). Specificaly, do is set to 0.01 and

dS=[s*/(250)%]*S ©)
d = e N(dy) (4)
G=[N'(d:) e /[S*s (T-9)7] 5)
L= e * N (dy)* S*(T-1)° (6)

II1. Comparison of the Basle, SIM, SVAR and RM Models

Wefirst compare the Bade and SIM modd s to the RM modd by expanding the example from
Section 1. The new example appears in Table 3. In the example, the British pound (£) replaces the
genera FC contract. The currency option we consider has a strike price of $1.50 and a notiond value

of £100, 000. The value of the underlying currency ranges from $1.30 to $1.70. We add estimates of
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volatility, domestic and foreign interest rates, and time to expiration to the example, resulting in a

positive time premium. Time to maturity is held congtant at 0.25 years. We gpproximate interest rates
by the one- year Eurogterling rate and the one- year Eurodollar rate, obtained from the Financial
Times on January 7, 1998 (r=7.3%, r4=5.7% ). Sixty days of volatility estimates (from October 10,
1997 through January 2, 1998) for the British pound were obtained from J.P. Morgan's RiskMetrics
regulatory set, which meets Bad€'s quantitative standards. J.P. Morgan bases these estimates on rolling
ten-day holding periods, updates them daily, and multiplies them by 2.33. For this example, we obtain a
axty-day average voldility of 0.38 by dividing the daily estimates by 2.33 and averaging them. Al
Garman-K ohlhagen call prices and corresponding RM mode charges appear in Table 3, Columns 4
and 8, respectively, and in Figure 3, together with the charges for the Bade, SIM, and RM models®

Bades charges are for long cdls only. Charges for call equivaents remained unchanged from Table 2.

For every spot price, Bad€e's charges are highest and SIM charges are lowest. Bad€'s charges
are equd to the contract's vaue until its value exceeds 0.08* S. In contrast, RM mode charges are
aways less than the contract's vaue (Column 5), but increase steadily as contract vauesrise. RM
modd charges are high relative to contract vaue when the option is out of the money, and decline
proportionately as contract vaues rise, ranging from 70% of value (S=$1.30) to 33% of vaue
(S=%$1.70). The decreasing proportion reflects the reduction in the volatility of option returns asthe

option moves deegper into the money.

Although Bad€'s charges dso decrease as a proportion of contract vaue when charges equal
0.08* S, the charges themsalves are no longer linked to the option's price and volatility risk. The
magnitude of Bad€'s charges and the sizable difference between Bad€'s charges and RM modd

charges suggests that Bade mode users set asde too much capita for market risk.

SIM modd charges aways equa 8% of the contract's vaue regardiess of the option's price and
voldility risk, and are s0ficantly lower than RM model charges. Thus, setting an equd to acongtant in
the SIM might not be an effective method of estimating capitd charges, nor does it appear that Bad€e's

parameter of 8% is economicaly judtified.

® For Table 3, we re-esimate the amplified modd and SIM charges to include atime premium. While
incluson of atime premium increases the charges, it has no impact on the earlier andyss.
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Reaults are smilar for put options and option equivaents. Figure 4 shows charges estimated under the
Bade, SM, and RM modeds. Again, Bad€e's charges are subgtantialy higher than those from the other
two modds, even in the price ranges where charges vary inversely with VAR- SIM model charges are

the lowest.

The model comparisons suggests SIM is only effective if acan vary with a postion's price and
volatility risk. Charges should rise with the contract's vaue but decrease proportionately as the option's

moneyness increases. The SYAR modd dleviates these problems.

Figure 3 and Table 3, Column 9, show the charges estimated under SVAR. For out-of-
the-money options, SVAR modd charges lie between SIM and RM modd charges, with SIM charges
subgtantidly lower than the others. Differencesin RM and SVAR charges decline as the option's
moneyness increases. SVAR charges range from approximately 44% (S=1.30) to 34% (S=1.70).
Redefining appears to increase the SVAR modd's usefulness, because its charges then most closdy

approximate those of the RM modd!.

Figure 4 shows the amilarity in put and call results. SYAR modd charges are closer to RM
model charges than are those from any other moddl. SVAR model charges are higher than RM model

charges for out-of-the-money puts, but the differences decline as the option's moneyness increases.

Although linking ato price and volatility risk improves the SIM modd, it is not clear how
robust the measure is to changes in the determinants of option prices. Marshall and Siegel (1997) note
that VAR estimates for FX options are senditive to underlying parameter estimates for both parametric
and nonpararnetric models.” Therefore, we re-estimated RM and SVAR model charges and compared
them over arange of vauesfor volatility and for time to maturity. The results, which are not shown here,
indicate that RM modd charges are sgnificantly higher than SVAR mode charges when voldility islow,

and that the differences diminish as volatility rises. On the other hand, SYAR modd chargesincrease

"Marshdl and Segd (1997) edimate VAR using a parametric mode inwhich d is held constant across
al currency rates. RiskMetrics models do not use acongtant d.
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relative to RM model charges astime to maturity increases. In dl cases, SVAR model estimates are

closer to RM modd estimates than are those from the SIM, which continue to be significantly lower.

IV. Conclusions

This paper shows that Bade's smplified mode for estimating capital charges for FX options
auffers from three problems. For equa changesin incrementa payoffs, capitd charges for options and
option equivaents are not equd, capita charges are not monotonic, and the absolute level of capita

charges differsfor puts and cdls.

We propose two adternatives to Bade's smplified mode, the Simplified Incremental Model
(SIM) and the Smplified Vdue a Risk (SVAR) mode. The SIM modifies Bade's modd by basing
capital charges on a constant proportion of a contract's marked-to-market value. The SSIM model
dleviates the problems presented in the Bade modd by systematicdly relaing capita charges and
VAR. The SVYAR modd links price and volatility risk to capital charges, usng easily obtained
parameters. The Bade, SIM and SVAR modds are compared to an internal model, which is based on
aJ.P. Morgan's RiskMetrics parametric modd. We show that charges under the Bade model are
subgtantialy higher than those determined under the RM modd. SIM charges are substantialy lower
than the RM or Base modd charges. In contrast, SYAR modd charges gpproximeate internad model

charges better than do the charges from ether the Bade modd or the SIM.

One advantage of a standardized modd isthat its use shifts the burden of modeling VAR to
regulators. Thisis particularly important if banks are pendized for inaccurate VAR forecasts due to new
rules on backtesting. We conclude it is possible to construct a standardized modd that is as effective as

an interna model, thus offering some banks the opportunity to benefit from standardized models.

Although the example presented in this paper isfor asingle currency option, the results suggest
that awell-designed, smplified modd can be as effective as an internd modd. Thus, it can be

worthwhile for the banking industry and the Fed to re-examine their rgection of standardized models
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Table 2. Comparison of Capital Charges for Long Calls and Call Equivalents under the 1995 Basle Simplified Model, Total
Payoff Model and the Standardized Incremental Model (SIM).
Long Calls = Naked calls. Call Equivalents = Long Underlying (Cash Positions) + Long Puts. The 1995 Basle snnpleied model is specified in Table 1. Total Payoff

and SIM models are specified in Section 1, parts D and E, respectively. The following assumptions are used to derive the capital charges for a contract with a
notional amount of 100,000 units of foreign currency (FC): Exercise price (X) = $1.50 per unit of FC;

time premium = 0, and «=0.08 for Total Payoffs and

SIM models. -
CALL EQUIVALENTS LONG CALLS
Spot  Strike Payq[fs | Capital Capital Charges:: Capltal , Payoffs “Capital ‘ Capital
s Charges: Total Payoffs :  Charges: - Charges: = Charges:
' . SIM Model = Model Basle Model SIM Model Basle Model
$1.30 3150 $150 ,000. ooﬁf; $0.00  $12,000.00 $0.00 30. oof $0.00
3132 $1.50 ._$150 000 00; $0.00  $12,000.00 $0.00 $0.00
s<x/1.08 3134 $150 3 $0.00  $12,000.00 $0.00 $0.00
$1.36 $1.50 $ I $0.00  $12,000.00 $0.00 . $0.00
I $1.38 $1.50 ?;‘S'Iso—'ooo 00 $0.00  $12.000.00 $0.00 $0.00
' $1.3889 $1.50 $150,000.00 $0.00  $12,000.00 $0.00 $0.00
! X/1.0S<S<X $1.40 $1.50 $0.00  $12,000.00 $0.00 $0.00
I $1.42 $1.50 30.00  $12,000.00 $0.00 : $0.00
: $1.44 $1.50 : $0.00  $12,000.00 $0.00 $0.00
$1.46 $1.50 3150 .000. oo $0.00  $12,000.00 $0.00 . $0.00
$1.48 $1.50 ‘E 150 OOO OO_ $0.00 $12.000.00 $0.00 . $0.00
. $1.50 $1.50 $15 0 $0.00 $12,000.00 $0.00 $0.00
X<S<X/92 ¢752 $1.50 $160.00 $12,160.00 $2,000 00 $2,000.00
$1.54 $1.50 $32000 $12,320.00 $4,000.00 $4,000.00
£1.56 $1.50 $48000 $12,480.00 $6,000.00 $6,000 00
$1.58 $1.50 $64000 $12,640.00 $8,000.00 $8,000.00
$1.60 $1.50 $800.00  $12,800.00 $10,000 00 $10,000.00
$1.62 $1.50 $960.00 $12,960,00 $12,000.00 $12,000.00
$1.6304 $1.50 $1,043.48  $13,043.48 $13,043.48 $13,043.48
soxs0s 3164 sL50 $1,120.00  $13,120.00 $14,000.00 $13,120.00
$1.66 $1.50 $1,280.00 $13,280.00 $16,000.00 | $13,280.00
$1.68 $1.50 $1,440.00  $13,440.00 $18,000.00 $13,440.00
$1.70 $1.50  $1,600.00  $13,600.00 $20,000.00 $13,600.00]|




Table 3. Comparison of Capital Charges for Long Calls under the 1995 Basle Simplified Model, Standardized Incremental

Model (SIM), J.P Morgan’s RiskMetrics Model (RM) and the Standardized Value at Risk Model (SVAR).!

Table 3 differs from Table 2 because we use the Gorman-Kohlhagen (G-K) Model to estimate call prices, i.e. the time premium is positive. J.P. Morgan’s
RiskMetrics and SVAR models are specified in Section II, parts A and B, respectively. The absolute value of capital charges are based on the following
assumptions: Notional value = £100,000, exercise price = $1.50/£, volatility (6)=0.38 (estimate obtained from J.P. Morgan’s RiskMetrics database), time to
maturity = 0.25, foreign risk-free rate (r)= 7.3%, domestic risk-free rate (r,) =5.6% (all interest rates obtained from the Financial Times (January 7, 1998)).

- ‘ Capital Charees for both Long Calls and Call Equivalents

Spot  Strike Call Value Capital ~~ Capital = Capital Capital

Price Long Charges “ Charges >  Charges Charges
_ G-K Calls SIM Model ___Basle Model __RM Model _SVAR Model
$1.30 $1.50 $3,274.63 $261.95  §3, o $2312.13 $1,435.71]
$1.32 $1.50 $3,787.96 $303.04 . $3,78 $2,566.03 $1,63571
s<x/1.08 134 $1.50 $4,353.68 $348.29  $4,35: $2,830.15 $1,851.94
$1.36 %150 $4,973.14 $397.25 $3,103.15 $2,084 33
; £7.38 _ $1.50 $5,647.57 $451.81 _ $3.383.62 $2,332.69
: $1.40 $1.50 $6,377.88 $510.23 $3.670.11 $2,596.71|
i . $1.42 $1.50 $7,164.66 $573.17 % $3,961.20 $2,875.95

i X/1.08<S<X S

i $1.44 $1.50 $8,003.16 $640.65 $4,255.44 $3,169.90
$1.46 $1.50 $8,903.34 $712.67 $4,551.44 $3,477.92]
$1.48 _ $1.50 09 $9,864.89 $789.19 0. $4.847.88 $3,799.31
 $1.50 $1.50 $0.109 $10,877.13 $870.17 . $5.143.51 $4,133.31
X<S<X/.92 g¢752 $1.50 1] $11,944.16 $955.53 $5,437.16 $4,479.06
$1.54 $1.50 $13,064.85 $1,045.19 $5,727.78 $4,835.69
$1.56 $1.50 $14,237.89 $1,139.03 $6,011.44 $5,202.31
$1.58 $1.50  $0.155 = $15,461.77 $1,236.94 $12.6¢ $6,296.29 $5,577.99
$1.60 $1.50  $0.167  $16,734.78 $1,338.78  $12.8¢ $6,57°.64 $5,961.76
) $1.62 _$1.50 ___ $O.181 _ $18,055.09 $1,444.41 $6,842.88 $6,352.72
$1.64 $1.50 54 $19,420.78 $1,553.66 % $7,106.53 $6,749.91]
S2X/.92 $1.66 $1.50 $20,829.84 $1,666.39 . $ $7.363.23 $7,152.42]
$1.68 $1.50 $22,280.21 $1782.42 $7.612.71 $7.559.3¢
$1.70 $1.50 $23,769.79 $1,901.58 ° $13.60 $7,854.78 $7,969.87

Note that under the SIM, J.P. Morgan’s RiskMetrics ar ' SVAR models, charges are the same for long call and call equivalents. Charges for long calls
and call equivalents are the same under Basle only when S > X..92.
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FIGURE 1

Comparison of Capital Charges for Long Calls and Call Equivalents under the 1995
Basle Simplified Model

The estimation of capital charges under the 1995 Basle simplified model is specified in Table
1. Long Calls = Naked calls. Call Equivalents = Long Underlying (Cash Positions) + Long Puts.
The capital charges below are similar to Table 2 where the following assumptions are used:
100,000 units of foreign currency (FC), exercise price = $1.50 per unit of FC, and time
premium = 0.
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FIGURE 2

Comparison of Capital Charges for Long Puts and Put Equivalents under the 1995 Basle
Simplified Model

The estimation of capital charges under the 1995 Basle simplified model is specified in Table
1. Long Puts = Naked puts. Put Equivalents = Short Underlying (Cash Positions) + Long Calls.
The capital charges below are based on the following assumptions: 100,000 units of foreign
currency (FC), exercise price = $1.50 per unit of FC and time premium = 0.
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Figure 3

Comparison of Capital Charges for Long Calls under the 1995 Basle Simplified Model,
Standardized Incremental Model (SIM), J.P Morgan’s RiskMetrics Model (RM) and the
Standardized Value at Risk (SVAR).

Figure 3 is based on Table 3. We use the Gorman-Kohlhagen (G-K) Model to estimate call
prices, i.e. the time premium is assumed positive for all models. RM and SVAR models are
specified in Section II, parts A and B, respectively. The absolute value of capital charges are
based on the following assumptions: Notional value = £100,000, exercise price = $1.50/£,
volatility (6)=0.38 (estimate obtained from J.P. Morgan’s RiskMetrics database), time to
maturity = 0.25, foreign risk-free rate (1) = 7.3%, domestic risk-free rate (r,) =5.6% (all
interest rates obtained from the Financial Times (January 7, 1998)).
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Figure 4

Comparison of Capital Charges for Long Puts under the 1995 Basle Simplified Model,
Standardized Incremental Model (SIM), J.P. Morgan’s RiskMetrics Model (RM) and the
Standardized Value at Risk (SVAR).

We use the Gorman-Kohlhagen (G-K) Model to estimate put prices, i.e. time premium is
assumed positive for all models. RM and SVAR models are specified in Section II, parts A
and B, respectively. The absolute value of capital charges are based on the following
assumptions: Notional value = £100,000, exercise price = $1.50/£, volatility (0)=0.38
(estimate obtained from J.P. Morgan’s RiskMetrics database), time to maturity = 0.25,
foreign risk-free rate (r) = 7.3%, domestic risk-free rate (ry) =5.6% (all interest rates
obtained from the Financial Times (January 7, 1998)).
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