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Table 1 Data and descriptive statistics
ADF

y 0.163 1.580 0.202 2.273 5.110 -3.697 -6.241

GR? 8.634 7.049 1.628 5.737 42.33 1.053 -3.561

FH? 1.077 0.045 0.712 3.268 1.216 1.000 -3.758

GR" 9. 444 5.294 0.295 2.095 22.50 0.550 -5.520

FH" 0.919 0.426 0.042 5.593 2.580 -1.370 -8.349

VaR? 0.306 1.247 8.781 94.22 15.78 -0.119 -7.735

ES? 0.528 1.826 6.412 50.38 19.02 0.017 ~7.888

VaR"® 0.096 0.051 1.001 3.195 0.216 0.023 -4.386

ESP 0.116 0.058 1.072 3.204 0.253 0.030 ~4.434

VIX 19.97 6.257 0.567 2.901 46.49 8.911 -3.796

SKEW 103.7 5.563 0.495 4.558 127.0 82.67 -5.273

LT 0.301 0. 887 5.109 45.51 10.95 -0.547 -8.131

50ETF 30 d FH Bali %
. ADF 1% 5% -2.576  -1.950.
2
Table 2 The correlation matrix of risk measure indexes

FHY GR" FH" VaR? ES¢ VaR" ES” VIX SKEW LT
GRY 0.756 0.226 0.234 -0.082 | -0.111 0.002 -0.023 | 0.664 -0.263 | -0.263
FH? 0.201 0.129 -0.218 | -0.249 | 0.290 0.257 0.758 -0.208 | -0.350
GR” 0.033 -0.069 | -0.074 | -0.078 | -0.084 | 0.144 -0.100 | -0.090
FH" -0.001 0.009 0.029 0.017 0.187 -0.218 | -0.036

VaR? 0.972 0.060 0.053 0.244 -0.011 0.438

ES¢ 0.092 0.087 0.219 -0.028 | 0.523

VaR" 0.998 0.457 -0.183 0.099

ES” 0.419 -0.166 | 0.106
VIX -0.382 | -0.012
SKEW -0.018

11 ( ES 1 ES VaR
2) VIX FH’ GR?

. VaR GR’ GR"
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Table 3 Insample regression results
A B C
B R? b% @® R? @i
—0.063*** -0.074***
GRY 0.070
( -3.102) ( —3.665)
—5.540" —0.085 *** 4.289
FHY 0.023 0.075
( -1.932) ( -2.857) (1.035)
0. 040 —0.074*** 0.062 0. 0580
GR" 0.016 0.108
(0.873) ( -3.652) (1.542) (1.465)
-0.560 —0.058 *** -0.348
FH" 0.020 0.077
( —1.483) ( -2.918) ( —0.941)
0.008 —0.064 *** -0.019
VaR? -0.002 0.069
(0.198) ( -3.086) ( -0.481)
0. 009 —0.064 *** -0.017 -0.029
ES? -0.001 0.069
(0.266) ( =3.111) ( —0.488) ( —1.066)
) 0.506 —0.063 *** 0.468
VaR" -0.001 0. 069
(0.115) ( -3.100) (0.111)
0.686 -0.063 *** 0.461 0. 641
ES” -0.001 0.069
(0.180) ( —3.092) (0.126) (0.207)
-0.037 —0.073 0.015
VIX 0.020 0.071
( -1.252) ( =2.789) (0.409)
0.007 -0.065 *** -0.011 -0.012
SKEW -0.001 0.070
(0.357) ( -3.296) ( -0.591) ( -0.653)
0.162 -0.062*** 0.035 0.078
LT 0.007 0. 069
(1.633) ( -2.973) (0.353) (0.871)
R? R? R* 0.112
Newey-West * ro 1% o 5% . 10%
GR®
. LASSO
Y0 = ¢ t Z‘Pizi T € (20)
(20)
- GR? VA LASSO
FH() V(lR() ES{‘) VaRP ESP GR() GRP ES() ESP SKEW LT.
0.75 2) 3 C
Q
LASSO GR
. LASSO 3.2

GR®
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Table 4 Out-of-sample forecasting power testing
N2 MSPE AR? MSPE
GR? 0.084 *** 7.815
FHY 0. 049 *** 4.739 0.012*** 7.770
GR" -0.055 -1.360 0.097 *** 8.118
FH" 0.003 2.328 0.078 *** 7.626
VaR? -0.001 -1.237 0.084 *** 7.815
ESY —-0.000 -0.280 0.083 *** 7.815
VaR" -0.003 -2.297 0.083 *** 7.876
ESP -0.002 -1.580 0.082 *** 7.883
VIX 0.027 *** 3.912 0. 043 *** 7.950
SKEW -0.010 -2.062 0.065 *** 7.465
LT 0.011 *** 2.591 0.070 *** 7.754
el 1% ; MSPE t t
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Table 5 The regression results of Logistic model
Al p =-5.937%
-2.581 % ~2.286%* —4.198 %" -2.074 %" 5.711 -8.021
( -5.857) ( -3.982) ( -3.523) ( -2.980) (1.420) (-1.612)
. 0. 066 *** 0. 044 **
GRY
(3.107) (2.030)
0.036 0.018
GR"
(0.817) (0.368)
o 2.131%* 1.938"
(2.248) (1.710)
1.461 1.517
VaR"®
(0.237) (0.273)
-0.074" -0.013
SKEW
(-1.894) ( -0.396)
AlC 504.715 523.295 465.561 525.611 514.099 462.361
687 687 687 687 687 687
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5
Table 5 Continues
B:p = -4.747%
—2.484 7 —2.013 % —3.877%* ~1.826* 4.421 -4.618
( -5.325) ( —3.485) ( -3.572) ( -3.032) (1.090) ( —1.043)
0.075*** 0. 060 **
GRY
(2.881) (2.205)
0.028 0.006
GR”
(0.573) (0.113)
2.043 %+ 1.863"
FH"
(2.331) (1.807)
) 0.941 1.192
VaR'
(0.205) (0.243)
-0.060 0.002
SKEW
( -1.501) (0.041)
AIC 552.950 582.662 521.966 584.425 575.561 512.473
687 687 687 687 687 687
: Newey-West # to 1% el 5% 10%
4.2 GR? GR"” FH"” VaR" SKEW. Ivol skew  kurt
Aumann Serrano ** N
LT GEV
. Kadan Liu * 6
AS FH GRY
AS GRY .
FH GR
Z, = oy + a,lvol, + ayskew, + ozkurt + . GR" FH"
o, LT, + ¢, (26) SKEW VaR"
VA Logistic GR’
6
Table 6 Testing information content of risk measure indexes
GR? GR" FH" VaR" SKEW
10. 500 *** 10. 082 *** 0.961 *** 0.097 *** 103. 663 ***
(6.886) (6.870) (18.558) (13.848) (224.532)
ol -0.313 -0.174** 0.002 -0.003" 0.375
VO
( -1.257) ( -2.001) (0.295) ( -1.758) (1.406)
iy -0.145** -0.059 -0.007 -0.002 0.314***
SkRew
( -2.082) ( -0.696) ( —1.208) ( =1.599) (3.546)
B 0. 046 *** -0.012 -0.001" —0.000 —0.003
curt
(4.029) ( —1.547) ( -1.901) ( -0.982) ( -0.415)
. —1.2207* -0.248 -0.012 0.007" -0.089
( -2.788) ( -0.942) ( —0.548) (1.775) ( -0.258)
R*( %) 14.167 1.412 0.648 3.361 5.640
687 687 687 687 687
R? R? Newey-West * " 1% o 5% )

10%
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Table 7 Robust tests from different sub-samples
GRY R* /% GR® R* 1% GRY R* /%
-0.188" -0.040" -0.072"
GRY 5.620 2.039 13.810
( -1.735) ( -1.784) ( -1.802)
—-0.385** -0.079" -0.234"
GRY + FH? 11.290 4.618 13.705
( -3.677) ( -1.765) ( —1.765)
) —0.242 7% -0.030" -0.076**
GRY + GR" 16. 140 4.799 19.446
( -2.864) ( —1.665) ( -2.115)
) -0.169" -0.056" -0.072"
GRY + FH" 6.198 8.026 13.512
( -1.851) ( -1.957) (-1.784)
-0.188" -0.034" -0.077**
GRY + VaR? 5.335 4.554 14.459
( -1.845) ( -1.653) ( =2.011)
-0.188" -0.034" -0.072"
GRY + ES? 5.326 4.332 13.379
( -1.823) ( -1.748) ( -1.810)
-0.209 *** -0.029" -0.103***
GRY + VaR" 5.694 8.859 20.113
( —2.446) ( -1.851) ( -3.018)
) -0.209 ** -0.030" -0.080 **
GRY + ES' 5.689 9.560 13.819
( -2.438) ( -1.933) ( —1.990)
—0.313*** -0.103** —0.278***
GRY + VIX 7.008 14.010 53.834
( -3.040) ( -2.104) ( -11.031)
—0.245*** -0.050" -0.069"
GRY + SKEW 9.614 4.454 13.742
( -2.453) ( -1.733) ( -1.767)
-0.185" -0.035" -0.078**
GRY + LT 5.830 3.961 16. 890
( -1.848) ( -1.654) ( -1.953)
—0.329*** -0.032" -0.091 **
LASSO 21.025 11.491 23.024
( —3.847) ( -1.657) ( -2.375)
R? R? Newey-West * T 1% rx 5% *
10%
@) 3 GRY . GRY GRY
GRY GRY .
' GRY : GRY 7.049

GRY

1.959.4.643 5.387
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Table 8 The regression results with dummy variables
A Z
0.390 0.784*** 0.790 *** 0.233 0.712** 0.752%**
(1.417) (2.532) (2.511) (0.953) (2.080) (2.512)
~0.058*** -0.059 *** -0.058** ~0.063***
GRY
( -2.751) ( —2.588) ( -1.959) ( =3.120)
» ~1.020*** -0.721" -0.845
1 ( -2.59) ( -1.911) (-1.225)
0.011
D, GR?
(0.243)
5 ~1.060 -0.716 —1.441
’ ( -1.368) ( -0.474) ( =0.078)
DGR 0.053
: (0.029)
Z NO NO NO NO NO NO
R /% 7.089 10.586 10.483 2.617 8.925 9.241
D, D, D, -1.330 ¢ -1.692 D,
D, 10% D, -1.132 ¢ -2.876 1%
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Table 8 Continues
B: Z
0.366 2.262 2.227 -0.534 2.007 2.075
(0.187) (1.150) (1.159) ( -0.269) (0.855) (1.017)
0 —0.070*** -0.069 *** -0.069 *** —0.076***
GR
( -3.462) ( —3.486) ( =2.780) ( -3.721)
b ~0.995** -0.635 -0.506
1
( -2.370) ( -1.535) ( -0.544)
D, 6RO -0.012
( -0.183)
b -1.195" -0.941 -1.898
2
( -1.918) ( -0.823) ( -0.542)
D, GR? 0.070
(1.012)
VA YES YES YES YES YES YES
R* 1% 8.391 13.120 12.987 5.496 13.098 13.733
A R? R? Newey-West o 1%
o 5% * 10%
7 =30d
7=60d 7+ =90d
60d 90d —_— S0ETF
GRY
1) 50ETF
Markowitz >
Bali 2)
2 50ETF
70

BS

3) SOETF
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Generalized measure of risk based on forward-Jooking information and pre—

dictability of return rate
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Abstract: When the expected asset prices are likely to fall sharply investors can use options to hedge. There—
fore option prices contain forward-ooking information about future market risk. Theoretically the forward—
looking information can improve forecast accuracy and foresight. This paper employs finite difference con-
strained least square and generalized extreme value distribution methods to construct a non-parametric gener—
alized option-implied risk measure ( GR) in order to measure risk in China’ s stock market. The empirical re—
sults based on the SSE SOETF options show that the GR index has a significant predictive ability for the future
risk-adjusted return and adding this index to other predictors can improve the out-ofsample predictive power of
other factors. Furthermore the GR index can reflect the high-order moments and tail information of returns
and can be used as a significant predictor for a downward jump risk in future returns. The above results are ro—
bust after controlling a series of risk factors and using alternative sample periods and prediction windows indi-
cating that the GR index with forwardHooking information contains additional prediction information that other
risk factors do not have. This study provides a new forwardHooking management tool and approach for investors
and regulators to prevent and mitigate financial market risks.

Key words: forwardHooking information; generalized measure of riskiness; predictability of return rate; non—

parametric method; SSE S0ETF options
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