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1: Contour plot of ¢ copula’s joint probability X| 2: Contour plot of ¢ copula’s joint probability
(v = 50) (v =3)
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3: Shape of densities

7 1: Quantiles of the return
Distribution \ Quantile ~ 0.50%  1.00% 2.50% 5.00% 10.00%

N -13.13%  -11.85% -9.97% -8.35% -6.49%
t -17.22%  -13.37%  -9.35% -6.89% -4.77%
GHSt -11.54%  -9.77%  -7.62% -6.09% -4.60%
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fERIRER Y & — > ORI (A (2.7) ) I L TRLEEZITS 221k, R (2.7) OEIN
DR T A =& Q@FHS  QCHSt Lt A a5 DT A—% (HHE v, HETHY) %
Iﬁlﬁ&:ﬁ?&bélf‘:&:ﬁé?—%ﬁ‘, FHEAMDKE . £ T, A% TIE Mashal and Naldi
[15) iy, AL LT, ETEIMRD) X = D05 A=K E2#E L, i3
E:?@Nix REWETHFE (M40 LEOEE) 28HT510. b, X (27) %

B LU TR T 52 2T, HHE v DSOS OREHER D, (2B 28R (R
(2.8) yEREOoNEN, X (2.8) ¥HLIC S, & G AR IR 722, Pl - 5
24] 1Zfi, WIEMEZ 52, 3, 2 BUARR K ER R TR BRIERTT .

T /
v+n Wyw
Vo= ) (2.8)
— v+ Wi 1w,
PAF, AR D ) Z—v 3L aaTDRIA—REHETETIVIVALTHS.
Observed individual |1 | G(:©,) | t! @
equity return | — i |—t—| i |-——» Estimate v, X
J \
Estimate ©, "n n L@n ‘\
1
I
* * = I
2 -1f.. [0} !
Generated individual ’f G,'(:0,) ”:1 . Ly :1 P Generate the random value ¢
return ; b L (10.000 X 1) X 100 sets
T, u, 7(0”
~G(+9,) ~ufol]r ~t(n.X)

4: Flow of estimating parameters and generating random value

BELD) R iV & — y@%%ﬂ%ntb D R—VHERS ry, . (TEZEH xn $4
Wig3) TR UT, 8 LI DT A =2 @GSt QCHS HEFERLTS.

BE2) ) R — 2 DRI %D a A Gy (0815 (1 =1,2,...,n) EHWTE
ML, BRI T— 2Ry, ... u, 2195.

BAE3) T—XBRMuy, ... u, ZEHBEE v Dt SAEOBEREE L () ZHWT t EICHES
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BE41) T— 2R uy,. .., u, ZEEEEERSAE QW O (1) ZHWT N 3HITHED
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xn $6#) % 100 2y PRAETE, TERI W, .. wi (T AR AT IFHBERT) 215
5. RIZ, B3 () 2T, IS DOEEE RIS T— X RS uj,. .. uf
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7% 2: Likelihood ratio test summary on the shape parameter of skew and kurtosis
Null hypothesis "\ Significance level ~ 10% 5% 1%
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5: Equities’ skew and kurtosis plots
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FECOMRGEHOHRI 2 RTHBEEZEYICINETE 2 E2 605, — /T, N T
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7% 3: t copula’s degree of freedom
Marginal distribution Set 1 Set 2
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19: VaR,qio [GHSt, Portfolio, Set 2]
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ABSTRACT

RISK MANAGEMENT OF EQUITY PORTFOLIO
WITH LARGE SKEWNESS AND KURTOSIS USING ¢t COPULA

Kenji Ito
Japan Credit Information Reference Center Corp.

This research addresses the risk management of Japanese equity portfolios composed of the equities with
large skew in their returns. Multivariate normal distribution is usually adopted in portfolio risk management
due to its convenience. However, for the risk management of the above portfolio, we should adopt more
flexible distribution with skewness and kurtosis for each equity return distribution and utilize ¢ copula
function to incorporate correlations among the return distributions.

To shed some light on the risk management, this research examines it from the following three viewpoints.
First, as each equity return distribution, not only normal distribution or ¢-distribution but also generalized
hyperbolic skew Student’s ¢-distribution, which is able to capture skewness and kurtosis of the return
distribution are adopted. Second, the accuracy of the tail risk measure is examined from the view of both
percentile point and the numbers of the equities in the portfolio.

The result suggests that the combination of generalized hyperbolic skew Student’s ¢-distribution for each
equity return distribution and the copula with the correlations in the market stress generates relatively good
tail risk measure for 1.0% to 5.0% percentile points and the numbers of equities in the portfolio.
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