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“...as you know, the biggest problems we now have with the whole evolution of
risk is the fat-tail problem, which is really creating very large conceptual
difficulties. Because as we al know, the assumption of normality enables us to
drop off the huge amount of complexity in our equations...Because once you
start putting in non-normality assumptions, which is unfortunately what

characterizes the real world, then these issues become extremely difficult, ...”

Alan Greenspan [1997]
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TOPIX 8/1/49 7/30/99 14,179 0.03% 0.88% -0.44  19.30 0.16
TOPIX 8/1/49 7/31/59 3,007 0.05% 0.90% -0.12 1241 0.25
TOPIX 8/1/59 7/31/69 3,006 0.02% 0.72% -0.36 6.46 0.16
TOPIX 8/1/69 7/31/79 2,896 0.04% 0.69% -1.44 17.28 0.22
TOPIX 8/1/79 7/31/89 2,803 0.06% 0.79% -241  70.62 0.10
TOPIX 8/1/89 7/30/99 2,467 -0.02% 1.25% 0.30 7.81 0.11
WTI 6/1/83 7/30/99 4,021 -0.01% 2.45% -1.38  28.87 0.01
SP500 8/1/49 7/30/99 12,632 0.04% 0.85% -1.78  50.89 0.10
SP500 8/1/49 7/31/59 2,518 0.06% 0.71% -0.83  10.27 0.10
SP500 8/3/59 7/31/69 2,515 0.02% 0.63% -0.50 12.82 0.16
SP500 8/1/69 7/31/79 2,543 0.01% 0.86% 0.29 5.45 0.24
SP500 8/1/79 7/31/89 2,529 0.05% 1.09% -3.75 83.59 0.06
SP500 8/1/89 7/30/99 2,527 0.05% 0.88% -0.50 9.31 0.01
JPY/USD 8/1/79 7/30/99 5,093 -0.01% 0.71% -0.81 10.65 0.02
JPY/USD 8/1/79 7/31/89 2,489 -0.02% 0.66% -0.39 5.48 0.04
JPY/USD 8/1/89 7/30/99 2,604 -0.01% 0.76% -1.06  13.20 0.00
TSE2 8/1/69 7/30/99 8,166 0.03% 0.70% -0.79  13.10 0.43
TSE2 8/1/69 7/31/79 2,896 0.05% 0.63% -1.02 13.96 0.47
TSE2 8/1/79 7/31/89 2,803 0.05% 0.54% -1.76  30.21 0.32
TSE2 8/1/89 7/30/99 2,467 -0.01% 0.91% -0.31 7.29 0.45
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5 TOPIX

VaR

1954/7/29 1999/7/30 3 85 -1,581 912

VaR GARCH -171 104 -2,828 -59
GARCH t -186 109 -2,230 -65

EVT -220 70 -394 -103
1996/1/4 1999/7/30 -1 120 -525 660

VaR GARCH -264 91 -756 -143
GARCH' t -290 92 -713 -175

EVT -325 21 -394 -290
1999/1/4 1999/3/31 26 118 -241 370

VaR GARCH -259 64 -412 -180
GARCH' t -279 61 -421 -204

EVT -318 3 -331 -309
1999/4/1 1999/6/30 18 100 -201 324

VaR GARCH -257 37 -357 -202
GARCH t -282 40 -384 -223

EVT -317 3 -319 -309
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EVT

a a m, m, Max20 Min20
TOPIX 8/1/49  7/30/99 3.83 4.02 37 30 734  -7.37
TOPIX 8/1/49  7/31/59 3.27 4.70 32 17 6.27 -8.26
TOPIX 8/1/59  7/31/69 4.74 3.15 20 36 6.85 -4.29
TOPIX 8/1/69 7/31/79 3.44 2.68 28 41 889 -5.34
TOPIX 8/1/79  7/31/89 292 2.88 48 29 8.26 -7.63
TOPIX 8/1/89  7/30/99 4.00 5.57 22 12 751 -9.73
WTI 6/1/83  7/30/99 4.25 2.82 14 32 29.50 -18.90
SP500 8/1/49  7/30/99 3.89 3.25 61 163 718 -6.01
SP500 8/1/49  7/31/59 4.59 2.85 33 32 757 -4.02
SP500 8/3/59  7/31/69 2.97 3.59 76 25 507 -5.78
SP500 8/1/69  7/31/79 3.46 481 31 23 479 -7.13
SP500 8/1/79  7/31/89 3.97 2.80 33 56 1040 -6.83
SP500 8/1/89  7/30/99 3.91 3.33 29 28 751 -6.15
JPY/USD 8/1/79 7/30/99 4.60 3.61 25 34 6.29 -4.08
JPY/USD 8/1/79 7/31/89 6.89 6.61 14 11 3.80 -3.02
JPY/USD 8/1/89 7/30/99 3.98 2.66 29 36 946 -4.91
TSEZ2 8/1/69  7/30/99 5.20 3.13 20 34 756 -4.35
TSEZ2 8/1/69  7/31/79 4.69 2.41 23 51 8.50 -3.86
TSE2 8/1/79 7/31/89 5.95 3.37 16 32 453 -2.81
TSEZ2 8/1/89  7/30/99 455 7.97 17 11 571 -5.67

a
u upper lower
Max20 Min20 20
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7 VaR

95.0% 97.5% 99.0% 99.5% 95.0% 97.5% 99.0% 99.5%
TOPIX 4.50% 3.07% 1.98% 1.47% 4.10% 2.71% 1.59% 1.21%
SP500 5.13% 3.40% 1.96% 1.41% 4.81% 2.93% 1.66% 1.19%
JPY/USD 5.65% 3.84% 2.50% 1.89% 5.15% 3.23% 2.09% 1.53%
WTI 5.08% 3.05% 1.98% 1.39% 4.80% 2.86% 1.90% 1.51%
TSE2 4.76% 3.05% 2.04% 1.53% 5.06% 3.29% 1.86% 1.35%
GARCH TOPIX 5.14% 3.01% 1.65% 1.25% 4.05% 2.19% 1.05% 0.63%
SP500 5.47% 3.33% 1.81% 1.12% 4.30% 2.31% 0.99% 0.59%
JPY/USD 5.57% 3.42% 2.12% 1.64% 4.90% 2.84% 1.50% 1.00%
WTI 5.04% 2.98% 1.71% 1.27% 4.40% 2.66% 1.43% 1.15%
TSE2 5.25% 3.26% 1.82% 1.26% 4.34% 2.54% 1.22% 0.72%
GARCH-t TOPIX 5.80% 3.02% 1.25% 0.76% 4.44% 2.11% 0.71% 0.28%
SP500 6.01% 3.18% 1.28% 0.60% 4.62% 2.11% 0.71% 0.34%
JPY/USD 6.26% 3.01% 1.34% 0.92% 5.23% 2.31% 0.86% 0.19%
WTI 6.27% 2.82% 1.15% 0.48% 4.68% 2.30% 0.99% 0.63%
TSE2 5.39% 2.91% 1.29% 0.69% 4.76% 2.33% 0.89% 0.21%
EVT TOPIX 5.23% 2.68% 1.18% 0.69% 5.38% 2.90% 1.30% 0.72%
SP500 5.61% 3.11% 1.27% 0.69% 5.55% 3.12% 1.27% 0.70%
JPY/USD 5.51% 2.98% 1.31% 0.95% 6.43% 3.03% 1.53% 0.81%
WTI 5.08% 2.94% 0.87% 0.48% 5.32% 2.78% 1.23% 0.63%
TSE2 5.45% 2.72% 1.23% 0.72% 5.75% 2.99% 1.38% 0.78%

VaR TOPIX 12,679 SP500=11,133 JPY/USD=3,593

WTI=2,521 TSE2=6,666
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