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ST PT
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SWITCH-ARCH

1997
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Markowitz
Engle (1982)
1 2
GARCH(1,1)
7-8
1996 12 16
10% -10%
GARCH(1,1)
A 1993
2
T



1 3 A-1
2 A-2
4 A-2 2
(1)
(2)
1/4
4 1/4
A
2
1 2 3 4
1993 | 2.52% 2.87% 3.86% 3.87% 2.74% | 3.66% | 4.23% | 4.89% 69
1994 | 3.64% 4.07% 5.17% 4.96% 4.13% | 4.92% | 5.36% | 6.31% 111
1995 | 2.47% 2.70% 3.44% 3.25% 2.81% | 3.21% | 3.52% | 4.21% 120
1996 | 2.93% 3.01% 5.23% 5.04% 4.01% | 4.54% | 5.07% | 7.33% 217
1997 | 2.46% 2.51% 3.41% 3.38% 3.03% | 3.33% | 3.54% | 3.94% 338
1998 | 1.41% 1.45% 2.65% 2.52% 2.17% | 2.51% | 2.76% | 3.16% 391
1999 | 2.07% 1.85% 2.83% 2.81% 2.30% | 2.73% | 2.95% | 3.33% 443
2000 | 1.53% 1.44% 2.69% 2.67% 2.07% | 2.54% | 2.82% | 3.31% 492
2001 | 1.45% 1.42% 2.20% 2.16% 1.70% | 2.06% | 2.25% | 2.73% 493
1993 | 2.52% 2.90% 1.65% 1.89% 0.62% | 1.54% | 1.96% | 2.55% 69
1994 | 3.30% 3.79% 4.60% 4.54% 3.49% | 4.30% | 4.80% | 5.86% 111
1995 | 2.21% 2.38% 3.20% 3.21% 2.62% | 3.05% | 3.28% | 3.83% 120
1996 | 2.73% 2.83% 4.11% 4.08% 3.40% | 3.88% | 4.19% | 5.03% 217
1997 | 2.56% | 2.67% 3.40% 3.42% 2.83% | 3.20% | 3.46% | 4.11% 338
1998 | 1.61% 1.63% 2.72% 2.75% 2.27% | 2.56% | 2.78% | 3.27% 391
1999 | 2.06% 1.92% 2.78% 2.83% 2.30% | 2.64% | 2.87% | 3.33% 443
2000 | 1.65% 1.60% 2.65% 2.69% 2.09% | 2.51% | 2.75% | 3.25% 492
2001 | 1.61% 1.58% 2.29% 2.32% 1.87% | 2.14% | 2.38% | 2.79% 493
1993 | 1.08% 1.25% 2.22% 2.52% 1.43% | 1.89% | 2.35% | 3.26% 69
1994 | 1.91% 2.02% 3.85% 3.91% 2.84% | 3.49% | 3.91% | 5.19% 111
1995 | 1.77% 1.54% 2.75% 2.67% 2.04% | 2.47% | 2.80% | 3.71% 120
1996 | 1.77% 1.84% 3.88% 3.94% 2.70% | 3.10% | 3.63% | 6.11% 217
1997 | 1.62% 1.63% 2.88% 2.91% 1.86% | 2.37% | 2.82% | 4.46% 338
1998 | 0.67% | 0.66% 2.01% 1.96% 1.29% | 1.58% | 1.91% | 3.28% 391
1999 | 0.97% 0.78% 1.96% 2.05% 1.30% | 1.60% | 1.86% | 3.12% 443
2000 | 0.74% 0.68% 1.80% 1.92% 1.11% | 1.45% | 1.74% | 2.90% 492
2001 | 0.97% | 0.86% 1.59% 1.62% 1.08% | 1.29% | 1.46% | 2.51% 493
1993 | 2.30% 2.65% 3.75% 3.26% 2.71% | 3.32% | 3.66% | 5.36% 69
1994 | 3.08% 3.45% 4.50% 4.26% 3.63% | 4.24% | 4.62% | 5.57% 111




1995 [ 1.85% | 1.96% | 2.64% 249% [ 2.20% | 2.49% [ 2.72% [ 3.17% [ 120
1996 | 2.56% | 2.60% | 4.68% 439% [ 3.49% | 3.98% | 4.43% | 6.84% | 217
1997 | 2.28% | 2.32% | 3.30% 3.19% | 2.84% | 3.17% | 3.39% | 3.80% | 338
1998 | 1.30% | 131% | 2.48% 2.33% | 2.02% | 2.36% | 2.59% | 2.96% | 391
1999 | 1.79% | 1.60% | 2.57% 2.52% | 2.08% | 2.47% | 2.68% | 3.06% | 443
2000 [ 1.31% | 1.25% | 2.43% 2.40% | 1.88% | 2.32% | 2.56% | 2.98% | 492
2001 | 1.29% | 1.23% | 1.95% 1.90% | 1.57% | 1.85% | 2.02% | 2.36% | 493
2.
S&P500 1993 1 2001
12
4
1 2 3 A-1
S&P500
3
S&P500
S&P500 o | 2 | 3 | 4 |
1
1993 0.54% 1.97% 1.15% | 1.55% | 1.99% | 3.20% 430
1994 0.62% 1.87% 1.18% | 1.48% | 1.83% | 2.99% 437
1995 0.49% 1.80% 1.07% | 1.38% | 1.77% | 2.99% 446
1996 0.74% 1.94% 1.18% | 1.49% | 1.91% | 3.19% 456
1997 1.14% 2.16% 1.35% | 1.75% | 2.13% | 3.39% 463
1998 1.28% 2.63% 1.65% | 2.18% | 2.72% | 3.95% 472
1999 1.14% 2.79% 1.73% | 2.30% | 2.85% | 4.28% 481
2000 1.40% 3.46% 2.21% | 2.80% | 3.40% | 5.42% 492
2001 1.36% 2.94% 1.67% | 2.16% | 2.84% | 5.10% 498
2
1993 0.64% 2.07% 1.24% | 1.66% | 2.08% | 3.29% 430
1994 0.66% 2.00% 1.28% | 1.60% | 1.98% | 3.16% 437
1995 0.56% 1.96% 1.19% | 1.54% | 1.95% | 3.16% 446
1996 0.76% 2.07% 1.28% | 1.62% | 2.04% | 3.36% 456
1997 1.11% 2.21% 1.41% | 1.79% | 2.17% | 3.46% 463
1998 1.21% 2.52% 1.60% | 2.08% | 2.57% | 3.83% 472
1999 1.17% 2.70% 1.69% | 2.21% | 2.73% | 4.16% 481
2000 1.34% 3.16% 2.02% | 2.59% | 3.13% | 4.90% 492
2001 1.36% 2.85% 1.69% | 2.15% | 2.76% | 4.78% 498
3
1993 021% 1.91% 1.15% | 1.55% | 1.99% | 3.20% 430
1994 0.24% 1.89% 1.18% | 1.48% | 1.83% | 2.99% 437
1995 0.19% 1.78% 1.07% | 1.38% | 1.77% | 2.99% 446
1996 0.28% 1.94% 1.18% | 1.49% | 1.91% | 3.19% 456
1997 0.44% 2.10% 1.35% | 1.75% | 2.13% | 3.39% 463




1998 0.49% 2.58% 1.65% | 2.18% | 2.72% | 3.95% 472
1999 0.43% 2.75% 1.73% | 2.30% | 2.85% | 4.28% 481
2000 0.53% 3.46% 2.21% | 2.80% | 3.40% | 5.42% 492
2001 0.52% 3.06% 1.67% | 2.16% | 2.84% | 5.10% 498
3.
(1). 1997
S&P500 1997
(2). 1998 1999 S&P500
2000 S&P500
(3). S&P500
65% S&P500
40%
C.
1.
Spearman
A 1993 1
2001 11 4 1 2 3 4
4
Spearman ‘ Hy: p=0
1
1993vs1994 0.374863 99.85%
1994vs1995 0.513619 99.99%
1995vs1996 0.187846 96.01%




1996vs1997 0.043481 47.59%
1997vs1998 0.465153 99.99%
1998vs1999 0.376544 99.99%
1999vs2000 0.367589 99.99%
2000vs2001 0.280638 99.99%
2
1993vs1994 -0.06547 41.08%
1994vs1995 0.54771 99.99%
1995vs1996 0.394215 99.99%
1996vs1997 0.52427 99.99%,
1997vs1998 0.68605 99.99%
1998vs1999 0.69542 99.99%
1999vs2000 0.678842 99.99%
2000vs2001 0.691203 99.99%
3
1993vs1994 -0.14903 77.84%
1994vs1995 -0.15342 89.21%
1995vs1996 0.087763 65.95%
1996vs1997 0.247964 99.98%
1997vs1998 -0.03368 46.28%
1998vs1999 0.001819 2.86%
1999vs2000 0.242474 99.99%
2000vs2001 0.168800 99.98%
4
1993vs1994 0.560547 99.99%
1994vs1995 0.556634 99.99%
1995vs1996 0.279732 99.79%
1996vs1997 0.119988 91.57%
1997vs1998 0.521195 99.99%
1998vs1999 0.472394 99.99%,
1999vs2000 0.405235 99.99%
2000vs2001 0.342077 99.99%
2.
S&P500 1993 1
2001 12 5 1 2 3
S&P500
S&P500
Spearman Hy: p=0
1
1993vs1994 0.854 100.00%°
1994vs1995 0.873 100.00%
1995vs1996 0.862 100.00%
1996vs1997 0.835 100.00%
1997vs1998 0.824 100.00%
1998vs1999 0.836 100.00%
1999vs2000 0.822 100.00%

1-10e-64

10

10



2000vs2001 0.795 100.00%
1993vs1994 0.943 100.00%
1994vs1995 0.953 100.00%
1995vs1996 0.941 100.00%
1996vs1997 0.921 100.00%
1997vs1998 0.909 100.00%
1998vs1999 0.923 100.00%
1999vs2000 0.894 100.00%
2000vs2001 0.873 100.00%
1993vs1994 0.861 100.00%
1994vs1995 0.858 100.00%
1995vs1996 0.838 100.00%
1996vs1997 0.826 100.00%
1997vs1998 0.810 100.00%
1998vs1999 0.822 100.00%
1999vs2000 0.816 100.00%
2000vs2001 0.825 100.00%

S&P500

1997

11

11




1998

Schwert

1990

1 2 3 4

CITIC

1995

14

12
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1994-6-25
1995.01.01 T+0 T+1
1996-12-16
1997-5-8
1998-03-27
1998-04-22 /1999-07-03 ST/PT
1999-9-9
1999-10-28
2000-5-30
2001-2-22 B
Kolmogorov-Smirnov Kuiper
Wilcoxon Kolmogorov-Smirnov Kuiper
Wilcoxon
5
A
8
8
Kuiper ! Wilcoxon Wilcoxon Wilcoxon
1994-6-25 92 92 100% 20 21.74% 8 8.70% 19 20.65%
1995-1-1 111 110 99.10% 109 98.20% 57 51.35% 53 47.75%
1996-12-16 182 168 92.31% 82 45.05% 11 6.04% 81 44.51%
1997-5-8 249 235 94.38% 214 85.94% 137 55.02% 84 33.73%
1998-3-27 345 332 96.23% 298 86.38% 83 24.06% 223 64.64%
1998-4-22 347 337 97.12% 311 89.63% 32 9.22% 286 82.42%
1999-7-3 407 386 94.84% 273 67.08% 89 21.87% 210 51.60%
1999-9-9 425 390 91.76% 286 67.29% 181 42.59% 132 31.06%
1999-10-28 439 409 93.17% 283 64.46% 182 41.46% 126 28.70%
2000-5-30 454 451 99.34% 442 97.36% 87 19.16% 355 78.19%
2001-2-22 493 464 94 _12% 390 79.11% 377 76.47% 33 6.69%
8
* Kolmogorov-Smirnov Kuiper 8
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