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d=140 | 0.5531 0.0152 0.5521  9.94E-03 | 0.5536  2.01E-03
d=180 | 0.6176 0.0160 0.6191 0.0132 0.6175  1.87E-03
d=220 | 0.6764 0.0185 0.6741 0.0133 0.6741  2.51E-03
d=260 | 0.7246 0.0199 0.7257 0.0156 0.7239  2.32E-03
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d=140 | 0.9497 0.0429 0.9523 0.0472 0.9543  9.82E-03
d=180 | 1.0457 0.0506 1.0575 0.0383 1.0571  9.07E-03
d=220 | 1.1409 0.0517 1.1465 0.0472 1.1416  1.00E-02
d=260 | 1.2198 0.0571 1.2219 0.0537 1.2186 0.0116
d=300 | 1.2915 0.0563 1.2851 0.0461 1.2899 0.0135
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ABSTRACT

ESTIMATING PORTFOLIO’S RISK MEASURES
WITH DIMENSION REDUCTION TECHNIQUE

Yuya Suzuki Junichi Imai
Keio University

This paper proposes an efficient quasi-Monte Carlo method to compute risk measures of a portfolio that
is used for risk management. To evaluate the risk in the portfolio it is necessary to take different types
of risk into consideration, such as market risk and interest rate risk. To that end, we introduce grouped
generalized hyperbolic distribution. This distribution has two distinctive features. First, the marginal
distribution is sufficiently flexible to describe a semi-heavy tail indicating that it can capture a potential
extreme value. Second, the distribution can model quite different shapes of distributions for different types
of risk with non-linear dependence structure by introducing the concept of group. These two features are
crucial for the quantitative risk management. In this paper, we show that the proposed distribution can
consider the features with a simple yet sufficiently flexible manner. We then develop an efficient quasi-
Monte Carlo procedure to evaluate risk measures by employing a dimension reduction method, which is
originally proposed for valuing financial options. In our numerical experiences, we compute two well-known
risk measures; Value-at-Risk (VaR) and Expected Shortfall (ES), in the presence of both market and interest
rate risk, and demonstrate that the proposed method can enhance the numerical efficiency of the simulation
in calculating these risk measures.
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