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Table 1. Summary Statistics — Full Sample Period: 1986/01/03 ~ 2005/05/13

SPX CCMP USLGBND

R (%) 0.034 0.036 0.001
c (%) 1.082 1.431 0.967
R/c (%) 3.111 2.496 0.153
Skewness -2.083 -0.234 -0.946
Kurtosis 47.369 11.252 101.976
Jarque-Bera (Prob.) 417712 (0.00) 14370 (0.00) 2061232 (0.00)
Minimum -22.90 (87/10/19) | -12.05(87/10/22) | -21.16 (86/05/12)

Correlation Matrix SPX CCMP USLGBND

SPX 1
CCMP 0.787 1
USLGBND 0.078 0.002 1

Key

SPX = S&P500 Composite Price Index

CCMP = Nasdaq Composite Price Index

USLGBND = U.S. Long Bond Price Index
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Table 2. Optimized Portfolio

Panel A. Normal Distribution

Max R/c R/ VaR, R/ES,
VaR,=-Z,*c + R ES,=-k*Z,*c + R
95 97 99 995 95 97 99 995
w (%)
SPX| 97 97 97 97 97 97 97 97 97
CCMP
USLGBND| 0 0 0 0 0 0 0 0 0
R/ (%) 3.112 | 3.112 3.112 3.112 3.112 | 3.112 3.112 3.112 3.112
R (%) 0.034 | 0.034 0.034 0.034 0.034 | 0.034 0.034 0.034 0.034
c (%) 1.084 | 1.084 1.084 1.084 1.084 | 1.084 1.084 1.084 1.084
Skew -1.998 | -1.998 -1.998 -1.998 -1.998 |-1.998 -1.998 -1.998 -1.998
Kurt 4491 | 4491 4491 4491 44091 | 4491 4491 4491 4491
VaR (%)
95 1.749 | 1.749 1.749 1.749 1.749 | 1.749 1.749 1.749 1.749
97| 2.004 | 2.004 2.004 2.004 2.004 | 2.004 2.004 2.004 2.004
99| 2.487 | 2487 2.487 2.487 2487 | 2487 2487 2487 2487
995| 2.757 | 2.757 2.7757 2.7757 2.757 | 2.757 2.7157 2.7757 2.757
Ave. % 0 0 0 0 0 0 0 0
ES (%)
95| 2.202 | 2.202 2202 2202 2.202 | 2.202 2.202 2.202 2.202
97 2.424 | 2424 2424 2424 2424 | 2424 2424 2424 2424
99| 2.854 | 2.854 2.854 2854 2854 | 2.854 2.854 2854 2.854
995 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
Ave. % 0 0 0 0 0 0 0 0
Nobs
95 217 217 217 217 217 217 217 217 217
97 145 145 145 145 145 145 145 145 145
99 77 77 77 77 77 77 77 77 77
995 49 49 49 49 49 49 49 49 49

Key: R =return; o = volatility; VaR,, = value-at-risk at probability p; ES, = expected shortfall

at probability p. Ave.

%:

The figure indicates the average of the percentage differences of

the normal VaR value from the traditional VaR value at a given confidence level, and the

average of the percentage differences of the normal ES value from the traditional ES value at a

given confidence level.

24



Panel B. Historical Distribution

R/ VaR, R/ES,
Max R/c i
VaR, = pth-quantile of return ES, = E[-R| -R > VaR,]
distribution
95 97 99 995 95 97 99 995
w (%)
SPX| 97 95 98 97 83 94 92 80 65
CCMP 0 1 2 12 0 8 21
USLGBND| 0 1 1 5 12 14
R/o (%) 3.112 | 3.103 3.111 3.111 3.097 | 3.101 3.095 3.078 3.034
R (%) 0.034 | 0.032 0.033 0.033 0.032 | 0.032 0.031 0.03 0.03
c (%) 1.084 | 1.033 1.072 1.073 1.043 | 1.023 1.004 0.973 0.975
Skew -1.998 | -1.995 -2.039 -2.011 -1.649|-1.975 -1.933 -1.61 -1.188
Kurt 4491 | 45.09 46.13 4531 35.63 | 44.57 4348 3481 2492
VaR (%)
95| 1.659 | 1.561 1.635 1.648 1.616 | 1.548 1.536 1.506 1.532
97| 1.971 | 1.866 1.936 1.947 1946 | 1.847 1.82 1.82 1.861
99| 2.754 | 2.62 2728 2.713 2716 | 2.585 2.533 2487 2.552
995 3.429 | 3.234 3.402 3393 3.197 | 3.19 3.138 3.062 3.063
Ave. % -545 -124 -110 -300 | -652 -790 -932 -7.81
ES (%)
95| 2.505 | 2.374 2474 2477 242 | 235 2304 2244 2273
97| 2976 | 2.82 294 2943 2868 | 2.791 2.733 2.654 2.673
99| 4.301 | 4.073 4254 4.254 4.088 | 4.028 3.938 3.763 3.751
995 5.614 | 5314 5559 5.556 5286 | 5252 5.128 4.864 4.748
Ave. % -528 -113 -109 -445 | -630 -832 -11.78 -11.91
Nobs
95| 251 251 251 251 251 251 251 251 251
97| 150 150 150 150 150 150 150 150 150
99| 49 49 49 49 49 49 49 49 49
995 24 24 24 24 24 24 24 24 24

Key: R = return; ¢ = volatility; VaR;, = value-at-risk at probability p; ES, = expected shortfall at

probability p. Ave.

%: The figure indicates the average of the percentage differences of the

empirical VaR value from the traditional VaR value at a given confidence level, and the average
of the percentage differences of the empirical ES value from the traditional ES value at a given
confidence level.
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Panel C. EVT Distribution (90% Threshold)

Max R/o R/ VaR, R/ES,
Vak —u s w/efoN/n.) " 1] ES, =(VaR, +¢—eu)/(1—¢)
95 97 99 995 95 97 99 995
w (%)
SPX| 97 100 99 92 92 97 92 88 84
CCMP 0 0 0 0 0 0 8
USLGBND| 0 0 1 9 8
R/o (%) 311 | 3.11 311 3.0 3.0 | 3.11 310 3.09 3.09
R (%) 0.034 | 0.034 0.033 0.031 0.031 | 0.033 0.031 0.031 0.031
o (%) 1.084 | 1.082 1.072 1.004 1.004 | 1.052 1.004 0.997 1.01
Skew -1.999 | -2.083 -2.067 -1.933 -1.933|-2.033 -1.933 -1.826 -1.704
Kurt 4491 | 4737 4696 43.48 43.48 | 46.06 43.48 4048 37.11
VaR (%)
95| 163 | 1.62 160 151 151 | 1.57 151 150 1.53
97 199 | 1.97 195 1.8 1.83 | 1.92 183 1.83 187
99| 291 | 290 286 2.67 267 | 281 267 267 272
995 3.62 | 3.61 3.57 331 331 | 350 331 330 3.36
Ave. % -052 -152 -805 -805 | -341 -805 -819 -6.33
ES (%)
95| 248 | 2.47 244 228 228 | 240 228 227 231
97| 294 | 293 290 270 270 | 2.84 270 2.69 2.73
99| 4.13 | 412 408 379 379 | 400 379 374  3.80
995 5.04 | 5.04 500 4.63 4.63 | 489 463 455 4.60
Ave. % -024 -123 -823 -823 | -327 -823 -907 -761
GOF-test
ul -1.355 [ -1.353  -1.34 -1.256 -1.256 |-1.316 -1.256 -1.246 -1.263
Nobs| 389 | 383 385 392 392 | 385 392 390 396
o 0.6 0.6 0.589 0.538 0.538 | 0.578 0.538 0.557 0.571
€] 0224 | 0226 0229 023 023 | 0227 023 0208 02
KS stat.| 0.033 | 0.036 0.035 0.037 0.037 | 0.037 0.037 0.043 0.052

Key: R = return; o = volatility; VaR, = value-at-risk at probability p; ES, = expected shortfall at

probability p. Ave.

%: The figure indicates the average of the percentage differences of the EVT VaR

value from the traditional VaR value at a given confidence level, and the average of the percentage

differences of the EVT ES value from the traditional ES value at a given confidence level.
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Panel D. EVT Distribution (95% Threshold)

Max R/o R/ VaR, R/ES,
ViR —us /el /N.) " 1] ES, =(VaR  +¢—eu)/(1—¢)
95 97 99 995 95 97 99 995
w (%)
SPX| 97 98 100 95 90 93 92 83 66
CCMP 2 0 0 0 0 6 21
USLGBND| 0 0 0 5 10 8 11 13
R/o (%) 311 | 3.11 311  3.10 3.09 | 3.10 3.10 3.09 3.04
R (%) 0.034 | 0.034 0.034 0.032 0.03 | 0.031 0.031 0.03 0.03
o (%) 1.084 | 1.083 1.082 1.033 0.986 | 1.014 1.004 098 0.984
Skew -1.999 | -2.027 -2.083 -1.995 -1.887 [-1.955 -1.933 -1.693 -1.212
Kurt 4491 | 4573 4737 45.09 4231 | 44.04 4348 3694 2545
VaR (%)
95| 166 | 1.65 166 160 153 | 155 154 151 1.54
97 197 | 1.97 196 187 1.79 | 184 182 179 1.85
99| 2.84 | 2.84 281 266 253 | 263 260 256 2.63
995 3.56 | 3.56 3.53 334 3.17 | 329 325 319 325
Ave. % -0.20 -052 -530 -969 | -7.18 -807 -960 -7.37
ES (%)
95| 248 | 247 247 235 224 | 230 228 223 227
97| 293 | 293 292 278 264 | 272 269 263 267
99| 4.17 | 417 418 398 377 | 3.88 383 371 371
995 521 | 5.19 524 501 473 | 485 479 460 451
Ave. % -019 006 -463 -957 | -707 -811 -10.70 -10.41
GOF-test
ul -1.749 | -1.748 -1.746 -1.667 -1.591|-1.636 -1.621 -1.582 -1.588
Nobs| 217 | 214 217 220 222 | 215 215 220 233
¢ 0.593 | 0.606 0.572 0.52 0.489 | 0.537 0.533 0.533 0.567
e| 0306 | 0.298 0.326 0.345 0342 | 0319 0316 0291 0.238
KS stat.| 0.055 | 0.048 0.051 0.053 0.052 | 0.046 0.051 0.074 0.063

Key: R = return; o = volatility; VaR, = value-at-risk at probability p; ES, = expected shortfall at

probability p. Ave.  %:

The figure indicates the average of the percentage differences of the EVT VaR

value from the traditional VaR value at a given confidence level, and the average of the percentage

differences of the EVT ES value from the traditional ES value at a given confidence level.
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Panel E. EVT Distribution (97% Threshold)

Max R/o R/ VaR, R/ES,
ViR —us /el /N.) " 1] ES, =(VaR  +¢—eu)/(1—¢)
95 97 99 995 95 97 99 995
w (%)
SPX| 97 91 96 92 89 96 96 80 73
CCMP 0 0 0 8 13
USLGBND| 0 4 8 11 12 14
R/o (%) 311 | 3.11 311 3.10 3.08 | 3.11 3.11 3.08 3.06
R (%) 0.034 | 0.032 0.032 0.031 0.03 | 0.032 0.032 0.03 0.029
o (%) 1.084 | 1.045 1.042 1.004 0.977 | 1.042 1.042 0.973 0.962
Skew -1.999 | -1.872 -2.014 -1.933 -1.863 | -2.014 -2.014 -1.61 -1.415
Kurt 4491 | 41.52 4559 43.48 41.70 | 45.59 4559 34.81 30.02
VaR (%)
95| 1.67 | 1.59 159 157 154 | 159 159 154 151
97 198 | 190 1.89 184 1.80 | 1.89 1.89 181 1.79
99| 2.83 | 2.74 271 259 251 | 271 271 254 254
995 3.55 | 3.43 340 323 3.13 | 340 340 3.14 3.14
Ave. % 371 -440 -756 -9.95 | -440 -440 -9.47 -10.23
ES (%)
95| 248 | 238 237 229 223 | 237 237 223 221
97| 293 | 2.82 280 269 262 | 280 2.80 262 2.59
99| 4.18 | 4.01 400 3.83 371 | 400 400 3.67 3.62
995 522 | 499 500 4.81 4.65 | 5.00 500 455 445
Ave. % -405 -431 -795 -1072| -431 -431 -11.40 -12.69
GOF-test
ul -2.004 | -1.934 -1.928 -1.858 -1.807 | -1.928 -1.928 -1.801 -1.779
Nobs| 145 | 144 142 146 148 | 142 142 153 154
0| 0.661 | 0.658 0.642 0.571 0.54 | 0.642 0.642 0.557 0.581
e[ 0316 | 0.294 0313 0342 0347 | 0313 0313 0309 0272
KS stat.| 0.084 | 0.096 0.084 0.07 0.066 | 0.084 0.084 0.093 0.081

Key: R = return; o = volatility; VaR, = value-at-risk at probability p; ES, = expected shortfall at

probability p. Ave.

%: The figure indicates the average of the percentage differences of the EVT VaR

value from the traditional VaR value at a given confidence level, and the average of the percentage

differences of the EVT ES value from the traditional ES value at a given confidence level.
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Panel F. EVT Distribution (99% Threshold)

Max R/o R/ VaR, R/ES,
Vak —u s w/efoN/n.) " 1] ES, =(VaR  +¢—su)/(1—¢)
95 97 99 995 95 97 99 995
w (%)
SPX| 97 58 58 91 90 11 16 72 66
CCMP 3 3 1 2 12 9 16 19
USLGBND| 0 39 39 8 77 75 12 15
R/sd (%) 311 | 270 270 310 3.10 | 1.14 123  3.06 3.04
R (%) 0.034 | 0.021 0.021 0.031 0.031 | 0.009 0.0 0.03 0.029
sd (%) 1.084 | 0.785 0.785 1.005 1.005 | 0.803 0.792 0.984 0.963
Skew -1.999 | -0.854 -0.854 -1.905 -1.877[-0.692 -0.66 -1.378 -1.218
Kurt 4491 | 22.60 22.60 42.67 41.85 | 7939 7580 29.14 25.57
VaR (%)
95| 1.98 | 0.88 0.88 197 199 | 1.51 153 164 159
97| 2.16 | 1.16 1.16 209 2.10 | 1.56 157 1.86 1.82
99| 276 | 1.93 193 253 253 | 1.83 182 252 248
995 337 | 2.58 258 3.03 3.03 | 225 222 311 3.6
Ave. % -3897 -3897 -552 -5.18 |-29.70 -29.62 -11.89 -13.73
ES (%)
95| 265 | 1.61 1.61 257 259 | 0.14 0.69 229 223
97| 3.04 | 201 201 293 295 |-0.78 0.13 266 2.60
99| 435 | 3.14 3.14 429 434 | -5.64 -292 375 3.65
995 5.69 | 406 406 584 595 |-13.27 -7.81 473 458
Ave. % -32.36 -32.36 -142 -0.23 |-195.8 -1435 -14.22 -16.46
GOF-test
ul -2.487 | -1.806 -1.806 -2.306 -2.307 |[-1.858 -1.833 -2.258 -2.21
Nobs| 77 59 59 80 81 47 49 74 75
0| 0.578 | 0.793 0.793 0.417 0.404 | 0442 04  0.637 0.633
e 0.544 | 0.308 0.308 0.676 0.691 | 1.055 1.082 0.396 0.373
KS stat.| 0.047 | 0.066 0.066 0.048 0.049 | 0.08 0.093 0.069 0.066

Key: R = return; o = volatility; VaR, = value-at-risk at probability p; ES, = expected shortfall at

probability p. Ave.

%: The figure indicates the average of the percentage differences of the EVT VaR

value from the traditional VaR value at a given confidence level, and the average of the percentage

differences of the EVT ES value from the traditional ES value at a given confidence level.
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