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Abstract: This research focuses on the estimated parameters of jump-diffusion process for equity returns
of both each individual equity and portfolios that consist of the individual equities. From the view point
of estimating VaR, we examine to what extent distribution of the equity portfolio return becomes closer
to normal distribution with increase in the number of individual equities, shortly the effect of central limit
theorem. Variance of the equity portfolio return is composed of variances of diffusion and jump and the es-
timated parameters suggest that both of them decrease in general with increase in the number of individual
equities. More closely looking at the parameters in the variance of the jump component, variance of the
logarithm of the jump size rate does not decrease as fast as intensity representing frequency of the jump with
increase in the number of individual equities. Thus, especially in the period of turbulent market condition,
it suggests that the 99 percentile return of the equity portfolio even consisting of a lot of individual equities
may substantially go below the 99 percentile VaR estimated under the assumption of the normal distribution
for equity returns.
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0.4

0.3

%

0.1

1083 42-43 21-22 10-11 5-6 2-3 1

TR SRR

6 X\ OfEfi (ZEi)
Fig. 6 Estimated A\ (Stable market condition).
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Fig. 7 Estimated p; (Stable market condition).
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Fig. 8 Estimated ¢ (Stable market condition).
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Fig. 9 Estimated payp (Turbulent market condition).
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Fig. 12 Estimated 0% /0% ,,, (Turbulent market condition).
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Fig. 13 Estimated A (Turbulent market condition).
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Fig. 16 Correlation in diffusion component.
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Fig. 17 Correlation in jump component.
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Fig. 18 Estimated .6, (Stable market condition).
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Fig. 19 Estimated e, (Stable market condition).
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Fig. 21 Estimated a.6, (Turbulent market condition).
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Fig. 22 Estimated e, (Turbulent market condition).
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Fig. 23 Estimated e.,n /a6, (Turbulent market condition).
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Fig. A1 TOPIX return and spot volatility (Jump is detected
for the period from July 2003 to June 2004).

ToPLY
RI
02
ols . ——Return *+++= u+1960(t)
0.1 -k
, § P
0.05
Y E [ Y
3 i ) 3
0
& 2 %
b =
0.0 i 3
2.1 ¥l
015 E 2
02
C R R
G G g S R OO AR S g g

A2 TOPIX V¥ —VElARy b -KIT4 074 (Vxr7
DR SN2 205 7211 5 2008 4 7 A 25 2009 4FE 6 )

Fig. A-2 TOPIX return and spot volatility (Jump is not de-
tected for the period from July 2008 to June 2009).
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Fig. A-3 TOPIX return and constant volatility (From July
2003 to June 2004).
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Fig. A4 TOPIX return and constant volatility (From July
2008 to June 2009).
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Fig. A-5 The differences in AIC between jump diffusion model

and diffusion model.
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