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VAR: Seductive but Dangerous

Tanya Styblo Beder

Value at risk (VAR) has gained rapid acceptance as a valuable approach to risk management.
Not all VARs are equal, however. A study of VAR techniques used by dealers and end-users
reveals that VAR calculations differ significantly for the same portfolio. VARs are extremely
dependent on parameters, data, assumptions, and methodology. Calculation of eight common
VARs for three hypothetical portfolios demonstrates the potentially seductive but dangerous
nature of any single approach to risk management. In sum, although VAR and other
quantitative techniques are necessary aspects of an effective risk-management program, they

are not sufficient to control risk.

»

Value at risk is Wall Street’s latest advancement
in risk measurement. Simply defined, VAR is
an estimate of maximum potential loss to be ex-
pected over a given period a certain percentage of
the time. Its simplicity is seductive. Used to the
extreme, in a single statistic, a firm can measure its
exposure to markets worldwide. VAR enables a
firm to determine which businesses offer the great-
est expected returns at the least expense of risk.
When one considers that risk management in the
early 1970s consisted almost entirely of the evalua-

tion of credit risk, VAR’s power in the context of the

galaxy of risks we track, analyze, and manage
today is breathtaking to consider.

VAR can be dangerous, however. A review of
dozens of dealers” and end-users’ VARs revealed
radically different approaches to the calculation. In
this study, eight common VAR methodologies were
applied to three hypothetical portfolios. As illus-
trated in Figure 1, the magnitude of the discrepancy
among these methods is shocking, with VAR re-
sults varying by more than 14 times for the same
portfolio. These results illustrate the VAR’s extreme
dependence on parameters, data, assumptions, and
methodology.

The implications of these discrepancies for
capital adequacy standards are significant, espe-
cially given the Basle Committee on. Banking Su-
pervision’s treatment of VAR in its proposed
amendment to The 1988 Basle Capital Accord, “The
Supervisory Treatment of Market Risks,” published
on April 12, 1995. This amendment proposes that
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dealers use either an internal methodology or a
Bank for International Settlements (BIS) standard
methodology to compute VAR and that the results
be multiplied by a factor of three to determine the
amount of capital to be set aside for market risk.
Our research indicates that this amount may be too

~ high or too low, depending upon the method used.

The need for a uniform VAR methodology or for
differing multiplication factors according to the
type of VAR is paramount to establish a common
ground for comparative purposes.

In our analysis, historical simulations present
quite different views of risk relative to Monte Carlo
simulations. This difference is attributable to the
extreme dependence of historical simulations on
the underlying data set and the value of the relative
randomness of key variables in Monte Carlo simu-
lations compared with sample-specific values. The
results also reveal the exceptional time sensitivity of
certain portfolio risks and highlight the potential
failure of VAR, even when bolstered by stress
testing. In sum, although VAR and stress testing are
necessary, they are not sufficient to contain risk.

The differences in common VARs emphasize
the fact that no single set of parameters, data,
assumptions, and methodology is accepted as the
“correct’” approach. Even if two firms use the same
quantitative technique, they often apply different
assumptions in implementing the technique. For
example, some firms calculate the global VAR of
the firm over a one-day time horizon, using histor-
ical data series on markets and a specific set of
mathematical models. Others calculate regional
VAR of product areas over a monthly or annual
time horizon, using random or implied data series
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Figure 1. Range of VARS: All Simulations

16

5 V 14

14x — 12

4 —10
’E 2
€3 — 8 &
o~ i M §
S oL 7% 4 =

1L 2

0

0 .

Portfolio 1 Portfolio2  Portfolio 3

M Low High [ Multiple

on markets and multiple mathematical models.
Depending on the selection of time horizon, data
base, and correlation assumptions across instru-
ment/asset classes, the same model may produce
widely divergent VAR views for the same portfolio
and, therefore, different capital requirements.

THE PORTFOLIOS AND VAR CALCULATIONS

In the remainder of this article, we describe the
common VAR calculations and apply them to three
hypothetical portfolios. For each methodology pre-
sented, VAR is calculated for both one-day (1d) and
two-week.(2w) time horizons. The first methodol-
ogy, historical simulation, is performed twice,
changing the data base used from the past 100
trading days (Pr100d) to the past 250 trading days
(Pr250d). The second methodology, Monte Carlo
simulation, also is performed twice, changing the
correlation estimates from the JP> Morgan RiskMet-
rics data set to those from the BIS/Basle Committee
proposal.’ Differences in correlation estimates be-
tween RiskMetrics and BIS/Basle are significant.
RiskMetrics permits correlation across all asset
classes, using exponentially weighted daily histor-

ical observations. The BIS/Basle proposal permits
correlation only within asset classes, not across,
effectively forcing the correlation between asset
classes to be plus or minus 1, whichever produces
the higher estimate of VAR.

The three portfolios were constructed to have
increasing complexity in terms of optionality

~and/or asset class composition and possess prop-

erties sought frequently by dealers and end-users.
The eight VAR calculations performed for each
portfolio are summarized in Table 1.

Portfolio 1
Portfolio 1 consists exclusively of U.S. Treasury

'strips‘ It was designed to satisfy three conditions at

construction: “(1) The duration of the portfolio
equals that of the ten-year strip,* (2) the portfolio
has greater convexity than the ten-year strip, and
(3) the portfolio performs at least as well as the
ten-year strip under a 100 basis point parallel
increase or decrease in the Treasury yield curve or
under an inversion of the Treasury yield curve.
Table 2 describes the composition of and con-
straints on Portfolio 1, which consists of a long
position in 2-year and 30-year U.S. Treasury strips.
The ten-year U.S. Treasury strip, the benchmark, is
included in the table for reference. The net invest-
ment in Portfolio 1 is $1 million.

The traditional risk measures show that for
very small parallel shifts in the Treasury yield
curve, Portfolio 1 performs similarly to the ten-year
strip. Moreover, for the plus or minus 100 basis
point parallel yield curve shifts and inversion, the
portfolio’s $1 million investment performs slightly
better than if it been invested in the ten-year strip.

The VAR analyses of Portfolio 1 reveal quite
different risk profiles than older risk measures such
as duration, convexity, and scenario analysis. Fig-
ure 2 displays the eight common VAR calculations
for this portfolio. The VAR results place signifi-
cantly different degrees of capital at risk both

Table 1. Eight Common VAR Calculations
VAR Type of Data Base/Correlation Holding
Approach Simulation Assumption Period
1 Historical Prior 100 trading days One day
2 Historical Prior 250 trading days One day
3 Monte Carlo Historical, RiskMetrics correlations One day
4 Monte Carlo Historical, BIS/Basle correlations One day
5 Historical Prior 100 trading days Two weeks
6 Historical Prior 250 trading days Two weeks
7 Monte Carlo Historical, RiskMetrics correlations Two weeks
8 Monte Carlo Historical, BIS/Basle correlations Two weeks
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Table 2. Portfolio 1: Composition and Constraints

10-Year Strip

Characteristic 2-Year Strip 30-Year Strip Total Portfolio (Benchmark)
Composition

Yield® 591% 6.85% 6.58%
Price® 89.12 14.94 5242
Face amount $779,778 $2,041,424 $2,281,202 ~ $1,907,670
Purchase amount $694,964 $305,036 $1,000,000 $1,000,000
Duration and convexity

Duration 1.712 4.078 5.063
Duration contribution 1.335 8.325 9.660

Convexity 0.041 1.133 0.514
Convexity contribution 0.032 2.312 2.344

Scenario analysis

Yield + 100 bp 6.91% 7.85% 7.58%
Price/yield + 100 bp 87.43 11.38 » 47.60 -
Position/yield + 100 bp $681,775 $232,333 $914,108 $908,051
Yield — 100 bp 4.91% 5.85% 5.58%
Price/yield — 100 bp 90.86 19.64 57.75
Position/yield — 100 bp $708,743 $401,017 $1,109,490 $1,101,679 °
Yield curve inversion 7.20% 6.30% 6.58%
Price/inversion 86.95 17.37 52.42
Position/inversion $678,009 $354,508 $1,032,517 $1,000,000

Note: Prices and yields as of 5/25/95. The maturities of the 2-year, 10-year, and 30-year strips are 5/15/97, 5/15/05, and 8/15/23,

respectively.

a The market yield for each strip is stated on an actual/365 basis with semiannual compounding.
b The price of each strip is stated as a percentage of face amount. -

within and between methodologies. The VAR sta-
tistics to the right of each bar may be interpreted as
follows: Under the assumptions specific to the
particular VAR calculation, the probability is 5
percent (1 percent) that the portfolio will suffer a
loss greater than or equal to the statistic shown. For
the third set of bars, for example, under the as-

Figure 2. VAR Calculations: Portfolio 1

sumptions made to perform historical simulation
over the prior 250-day period, the probability is 1
percent that a loss equal to or exceeding 1.29
percent of the $1 million portfolio investment will
occur over a one-day time horizon.

Figure 3 compares the results of the historical
simulation for Portfolio 1 with the results of the
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