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Table 3 The correlation coefficient matrix of probability weighting index and other indices
PW Liquidity | Analys CICSI MarketV MAX MIN 0, Qoo
PW 1
Liquidity 0.471 656 1
Analys 0.205 475 | -0.003 92 1
CICSI -0.20597 | -0.387 85| 0.072 093 1
MarketV 0.235 123 | 0.333 248 | -0.058 99 | —-0.550 43 1
MAX 0.125623 | 0.284 403 | -0.048 09 | —0.396 73 | 0.613 664 1
MIN -0.212 75| -0.340 47| 0.051 155 | 0.471 068 | —0.795 91 | —-0.257 45 1
Q, -0.2606 | —0.357 33| 0.04425 | 0.416 105 | —0.434 43 | —0.150 85 | 0.549 535 1
Qg9 0.133 46 0.326 9 -0.111 48 | -0.090 07 | 0.334 37 0.587 73 -0.192 75| 0.192 355 1
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1VIX . LS
LS
4 Beta
Table 4 The result of Beta-sorted portfolios returns
Beta!% 1VIX- Pw LS RS IVIX PW LS RS 1VIX
P1 0.008 7 0.1813 0.1417 0.316 3 0.061 1 0.155 -0.3064 | -0.3869 | -0.0602 | 0.2072
P2 -0.0348 | 0.0911 0.048 5 0.262 7 -0.1942 | -0.0253 | -0.2321 | -0.4174 | 0.1745 0.206
P3 0.080 1 0.168 5 0.109 7 0.361 8 -0.1847 | -0.063 6 0.01 -0.2821 0.4279 0.397 6
P4 0.078 9 0.1811 0.117 3 0.397 8 -0.2665 | -0.0859 | -0.0119 | -0.3311 | 0.5326 0.444 5
pP5 0.123 4 0.233 1 0.162 0.456 2 -0.2699 | -0.1567 | 0.0321 -0.3044 | 0.6399 0.617 6
P6 0.082 4 0.170 9 0.049 8 0.413 1 -0.3952 | -0.2537 | 0.1598 -0.3427 | 0.709 6 0.589 7
p7 0.144 8 0.242 4 0.1345 0.493 5 -0.4275 ] -0.3059 | 0.169 1 -0.3036 | 0.896 4 0.783 3
P8 0.141 9 0.2215 0.101 7 0.484 8 -0.4414 | -0.3319 | 0.2371 -0.298 9 0.908 0.767 7
P9 0.168 0.2311 0.078 7 0.499 9 -0.5248 | -0.4169 | 0.3795 -0.258 8 1.077 9 0.870 5
P10 0.1951 0.210 3 0.020 6 0.5397 -0.6748 | -0.5494 | 0.608 5 -0.248 1.3375 0.959 9
P10 - P1 0.186 4 0.029 -0.1211 | 0.2235 -0.7359 | -0.7044 | 0.9149 0.138 8 1.397 7 0.75217
T 0.573 1 0.073 9 -0.3434 | 0.4732 |-2.2540*|-2.187 6**| 1.2975 0.3212 |2.3482** 1.067
o e 10% 5% 1%
5  DBeta . ( P1) t
Beta DBeta -1.90. -2.40. -2.88 -2.02; PW
; P10 P1 l
DBeta 2.022 4.
Beta DBeta Beta( DBeta)
5 / RS.PW Beta( DBeta)
IVIX DBeta ( P10) DBeta
5 DBeta
Table 5 The result of DBeta-sorted portfolios returns
Beta!% IVIX- PW LS RS IVIX PW LS RS IVIX
P1 0.008 5 0.227 5 0.224 2 0.3829 -0.1108 | 0.1105 -0.5024 | -0.4728 | 0.1652 0.3429
P2 0.129 2 0.282 1 0.240 1 0.506 2 -0.1667 | 0.026 3 -0.1334 | -0.3554 | 0.5179 0.534 5
P3 0.096 7 0.243 6 0.187 0.496 9 -0.2216 | -0.0228 | -0.1173 | -0.4179 | 0.5146 0.506 4
P4 0.156 0.277 2 0.191 8 0.516 3 -0.2561 | -0.0967 | 0.0712 -0.3072 | 0.6971 0.646 1
pP5 0.162 5 0.264 5 0.164 7 0.504 -0.2984 | -0.1549 | 0.1571 -0.276 7| 0.7677 0.678 2
P6 0.126 3 0.202 0.076 0.4309 -0.3727 | -0.2572 | 0.2455 -0.2652 | 0.7817 0.655 1
p7 0.123 4 0.1813 0.062 8 0.430 3 -0.3717 | -0.2986 | 0.266 8 -0.2712 | 0.773 6 0.654 9
P8 0.1155 0.160 9 0.037 1 0.403 8 -0.4171| -0.3562 | 0.3013 -0.2552 0.815 0.671
P9 0.077 9 0.089 6 -0.0575 | 0.3203 -0.4925 | -0.4264 | 0.3987 -0.2337 0.827 0.598 6
P10 -0.0064 | 0.0039 -0.1611 | 0.2356 -0.6095 | -0.5579 | 0.3599 -0.3176 | 0.7856 0.558 3
P10 - P1 -0.015 -0.2236 | -0.3854 | -0.1473 | -0.4987 | -0.668 5 | 0.8623 0.1552 0.620 3 0.215 4
T -0.077 1 | -0.9722 |-1.9055" | -0.526 5 |-2.408 6**|-2.889 9| 2.022 4™ | 0.595 4 1.788 5 0.5512
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Table 6 Fama-MacBeth regression result for expected return and Beta
Panel A
1VIX- Pw RS IVIX Pw RS VIX
—-0.004 22 —-0.001 03 -0.002 37 0.002 71 0.003 33 -0.007 7 -0.011 —-0.005 33
( -1.26) ( -0.29) (-0.7) (1.06) (1.64) ( -1.63) ( -1.62) ( -0.79)
0.005 5 0.002 79 0.003 66 —-0.006 98" | —0.005 63" 0.008 95 0.017 68 ** 0.011 11
Beta
(1.22) (0.52) (0.68) (-1.89) (-1.86) (1.28) (2.28) (1.18)
R? 0.000 026 —-0.000 190 -0.000 346 0.000 603 0.001 356 0.000 820 0.001 378 0.000 296
2 535 2 394 2 740 2 530 2 580 2 425 2 539 2221
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6
Table 6 Continues
Panel B:
IVIX- PW RS VIX PW RS VIX
0.030 83° 0.034 64" | 0.042 05** 0.018 43 -0.01453 | 0.00976 | 0.04293** | 0.083 16***
(1.74) (1.78) (2.07) (0.83) ( -0.74) (0.28) (2.19) (2.98)
Ny -0.00156 | -0.00435 | -0.00599 |[-0.00724**| -0.00382° | 0.00675 0.003 97 ~0.004 86
AT Z0.54) ( -1.29) ( -1.59) ( -3.52) (-1.77) (1.63) (0.64) ( -0.74)
Mom | =0-007737] —0.006 48** | -0.00581" | -0.00072 | 0.00056 | ~0.01133* |-0.014 56| ~0.013 43"
om
( -2.64) ( -2.12) (-1.7) ( -0.23) (0.24) ( -2.38) ( -4.18) ( -3.93)
R ~0.0145° | -0.00798 | —0.01413" | -0.00964 | -0.00013 | -0.01518 | -0.01923 | -0.01573
TS ( -0.87) ( -1.66) (-1.47) ( -0.01) ( -0.79) ( -1.55) (-1.14)
py | 0004 13° 0.004 94° 0.00372 | 0.006 44** | 0.00576*** | 0.004 91 0.001 88 0.004 12
(1.80) (1.92) (1.27) (2.56) (2.85) (1.10) (0.58) (0.87)
Si -0.00199** | -0.002" -0.002 44" | -0.001 07 0.000 82 -0.001 13 |-0.002 88™**| —0.004 78 ***
Lze
( -2.12) ( -1.92) ( -2.22) ( -0.86) (0.76) ( -0.61) ( -2.74) ( -3.44)
R* | —0.000171 | 0.000607 | -0.000941 | -0.001905 | 0.001515 | 0.000633 | —-0.002172 | 0.003 661
2535 2394 2740 2530 2 580 2 425 2539 2221
7 DBeta Fama-MacBeth
Table 7 Fama-MacBeth regression result for expected return and DBeta
Panel A
VIX- PW RS VIx PW RS VIX
0.000 76 0.003 33 0.003 11 -0.001 88 | 0.001 13 ~0.00364 | 0.00334 0.005 49
(0.23) (0.78) (0.51) ( -0.63) (0.35) ( -0.49) (0.42) (0.52)
D 0.000 59 -0.00139 | -0.00161 | —0.00221° |-0.00322***| 0.004 71** 0.003 32 0.000 42
T 0.47) ( -1.06) ( -0.97) ( -1.83) (-3.21) (2.52) (1.18) (0.16)
R | -0.000084 | 0.000058 | -0.000056 | 0.000406 | 0.001376 | 0.000406 | 0.000220 | -0.000014
2535 2394 2740 2530 2580 2425 2539 2221
Panel B:
VIX- PW RS VIX PW RS IX
0.025 46 0.024 54 0.028 52 0.003 8 -0.02063 | 0.019 73 0.046 6" 0.069 1°
(1.37) (1.13) (1.25) (0.18) ( -1.23) (0.50) (1.83) (1.93)
Db 0.000 5 ~0.00059 | -0.00072 | —0.0012** |-0.00179***| 0.00279** | 0.002 15" 0.000 6
T 0.63) ( -0.74) ( -0.76) ( -2.06) ( -2.67) (2.10) (1.73) (0.43)
Vo | 0-007 63| —0.006 14** | —0.005 5° -0.001 15 | 0.00054 | —0.011 62** |—0.013 95| —0.012 73 ***
miom
( -2.67) ( -2.15) ( -1.69) ( -0.35) (0.15) ( -2.38) ( -4.03) ( -3.84)
X -0.014 53" | -0.007 41 -0.01324 | -0.0094 | -0.00063 | -0.01693 | -0.01953 | -0.014 11
ev
( -1.69) ( -0.82) ( -1.58) ( -1.51) ( -0.06) ( -0.91) ( -1.47) (-1.0)
gy | 000466 0.005 86" 0.00479 | 0.00749** | 0.00593** | 0.004 4 0.001 89 0.005 8
(1.83) (1.96) (1.54) (2.56) (2.35) (0.81) (0.49) (1.08)
G -0.00178" | -0.0016 | —0.00193" | —0.00053 | 0.00109 ~0.001 52 | -0.003 01** | —-0.004 26
ol (-1.92) ( —1.48) ( -1.68) ( -0.42) (1.22) ( -0.76) ( -2.55) ( -2.58)
R* | —0.000084 | 0.000058 | -0.000056 | 0.000406 | 0.001376 | 0.000406 | 0.000220 | =-0.000 014
2535 2394 2740 2530 2580 2 425 2539 2221
2.3.3
Fama-MacBeth A
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b,
/ b,
Fama-MacBeth
Return;, = a + b Beta,, + b, Dummy, x RS
Beta,, + b, Conirl,, (18) : Beta
Dummy, 1 -0.007 37(99% )i
0 Beta 0.012 95(99%
Beta b, ) . Fama-MacBeth ( 6):
Beta x Dummy Beta —0. 006 98 90%
b, X Beta
b, + b, 0.01768 95% .
8 Panel C  Panel D
Fama-MacBeth b, DBeta Fama-
b, b, MacBeth DBeta
b, b, + b, ; DBeta
8 Panel A Panel B Beta
8 Beta/DBeta
Table 8 Panel regression result for expected return and Beta/DBeta
Panel A: Beta Panel C: DBeta
PW RS 1VIX Pw RS 1VIX
0.000 54 -0.000 77 0.000 2 0.000 73 0.000 38 0.002 46 **
-0.22 ( -0.33) -0.05 -0.74 -0.39 -2.02
by -0.004 4 —0.007 3777 | —0.007 447 b, —-0.002 757 |-0.003 05" —-0.003 78***
( -1.43) ( ~2.64) ( =2.59) ( -2.38) (=2.71) ( -3.23)
by 0.012 95** 0.019 39 *** 0.017 96 ** by 0.007 15™* | 0.006 78 *** 0.005 46 **
-2.44 -3.56 -2.1 -3.42 -2.97 -2.19
R? 0.001 016 05 0.002 348 44 0.001 570 33 R? 0.001 023 0.000 986 0.000 832
Panel B: Beta Panel D: DBeta
Pw RS 1VIX Pw RS 1VIX
0.027 96 ** 0.025 48™* 0.034 197" 0.023 74" 0.025 02" 0.034 39"
-2.31 -2.1 -2.13 -1.87 -1.94 -1.87
b, —0.007 26 | =0.009 72*** | —0.010 937 b, —0.003 7% |-0.004 13 —-0.005 21 ***
( -2.77) ( -3.78) ( -3.66) ( -3.23) ( -4.01) ( -4.22)
, 0.014 327 | 0.01977°** | 0.019 75** , 0.007 137 | 0.006 97 *** 0.006 4
-2.74 -3.64 -2.39 -3.47 -3.15 -2.45
Mom —0.011 137 | —0.010 77 *** | —0.011 43*** Yom —-0.010 93 | —0.010 9*** —0.010 94
( =3.77) ( =3.67) ( =3.68) ( =3.74) ( =3.67) ( -3.38)
-0.005 57 -0.005 94 -0.001 56 —0.005 02 -0.005 9 -0.001 16
Fev ( ~0.66) ( -0.72) (-0.17) fev ( -0.59) (-0.7) ( -0.12)
B 0.003 87 ** 0.004 05** 0.004 97 B 0.004 01 ** 0.003 85** 0.004 58"
-2.22 -2.33 -2.17 -2.21 -2.13 -1.82
Size —-0.001 68** | —0.001 63** —-0.002 06 ** Size -0.001 5" —-0.001 59 -0.002 02"
(-2.18) ( -2.13) ( -2.04) (-1.87) (-1.97) ( -1.77)
R? 0.027 96 ** 0.025 48 ** 0.034 19** R? 0.003 944 0.003 963 0.004 234 1
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Liu "
Fama-MacBeth Beta
Beta
Beta( DBeta)
CAPM X
Beta( DBeta)
/
2.4 v
( )
( idiosyncratic volatili— (
ty 1V) ).
9
N Fama-MacBeth . Panel A Beta
Panel B DBeta
v
Beta/DBeta
v
Beta/DBeta v
( Merton ) . %
Ang ¥ -0.00009 -0.000 13 5%
—_— Beta/DBeta v
A%
( idiosyncratic volatility puzzle) . 0.000 19  0.000 21 5%
9 Fama-Macheth
Table 9 Fama-MacBeth regression result for considering both systematic risk and idiosyncratic risk
Panel A: Beta
IVIX- PW RS IVIX PW RS VIX
0.031 45" 0.034 09" 0.040 94 ** 0.019 12 -0.013 12 0.013 63 0.043 487 | 0.080 68 ***
(1.75) (1.74) (2.05) (0.97) ( -0.71) (0.39) (2.27) (3.02)
-0.001 43 -0.004 54 —0.006 24" [-0.006 73***| -0.002 99 0.007 59° 0.003 73 -0.006 07
et ( -0.48) ( —1.46) ( -1.69) ( -3.12) ( -1.35) (1.92) (0.60) ( -1.01)
—-0.000 04 0.000 05 0.000 03 -0.000 05 |-0.000 09***| -0.000 18 —-0.000 04 0.000 19 **
v ( -0.53) (0.80) (0.55) ( -0.91) ( -2.88) (-1.2) ( -0.3) (2.34)
-0.009 56| -0.008 2** —-0.008 2" -0.000 65 0.000 87 —0.012 127 | -0.018 26 **| -0.017 15***
Hom ( -2.74) (-2.2) ( -1.95) ( -0.18) (0.32) ( -2.63) (—4.47) ( -3.98)
-0.015 63 —-0.009 35 -0.015 74" —-0.009 98 —-0.000 31 -0.015 41 -0.021 15" -0.018 28
fle ( =1.98) ( —1.04) ( =1.91) ( -1.31) ( -0.03) ( -0.84) (-1.9) (-1.4)
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Table 9 Continues
0.004 1" 0.005 4 0.004 0.006 26** | 0.005 05** 0.004 29 0.001 99 0.005 75
o (1.79) (2.21) (1.42) (2.29) (2.33) (0.97) (0.69) (1.30)
- -0.002 027" | -0.002 03" | —0.00244* | -0.001 08 0.000 82 -0.001 22 |=0.002 93™**| —0.004 84 ***
o ( -2.04) (-1.87) (-2.21) ( -0.95) (0.78) ( -0.65) ( -2.69) (-3.62)
R? -0.000 709 | 0.000 153 0.000 513 -0.002 858 | —0.000 915 | —-0.000474 | -0.004 694 | —-0.000 234
2 535 2394 2 740 2530 2 580 2 425 2539 2221
Panel B: DBeta
IVIX— PW RS IVIX PW RS 1VIX
0.026 59 0.024 39 0.027 76 0.006 58 -0.016 01 0.024 41 0.046 12" 0.064 25
(1.47) (1.20) (1.27) (0.36) (-1.11) (0.62) (1.84) (1.90)
0.000 59 -0.000 48 -0.000 52 -0.001 04 | —0.00156™* | 0.00268** | 0.00219" 0.000 59
Dl (0.85) (-0.7) ( -0.61) ( -1.55) ( -2.56) (1.99) (1.88) (0.48)
-0.000 02 0.000 04 0.000 02 -0.000 07 | —0.00013™* | -0.000 1 0.000 03 0.000 21"
v ( -0.31) (0.63) (0.24) (-1.29) (-2.34) ( -0.69) (0.22) (2.37)
-0.009 127 —-0.007 67** | -0.007 51" -0.000 88 0.000 97 -0.012 16** [-0.017 18***| —-0.016 19***
o ( -2.76) (-2.23) (-1.81) ( -0.26) (0.26) ( -2.56) ( -4.38) (-4.17)
-0.015 72" -0.008 66 | —0.014 79" -0.009 89 | -0.000 83 -0.017 47 | -0.021 42" -0.016 4
fler ( -1.95) ( -0.96) ( -1.95) (-1.37) ( -0.07) ( -0.97) (-1.74) (-1.23)
0.004 71" 0.006 3** 0.004 97 0.007 05** | 0.004 89 ** 0.004 23 0.002 44 0.007 69
o (1.92) (2.36) (1.71) (2.17) (1.98) (0.85) (0.75) (1.59)
. -0.001 86" -0.001 66 | —0.00195" -0.000 61 0.000 96 -0.001 69 | —0.003 07" | —0.004 25***
o (-1.93) ( -1.55) ( -1.65) ( -0.56) (1.21) ( -0.83) (-2.5) (-2.7)
R? -0.000 604 | 0.000 314 0.000 434 -0.003 413 | —-0.001 601 | -0.001913 | -0.004 385 | 0.000 247
2535 2 394 2 740 2 530 2 580 2 425 2539 2221
10
Dummy CAPM
AV
Dummy x IV
Fama-MacBeth 14 A
Beta/DBeta ( CAPM
v Beta
Beta
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Table 10 Panel regression result for considering both systematic risk and idiosyncratic risk
Panel A: Beta Panel B: DBeta
PW RS 1122¢ PW RS 1VIX
0.028 82** 0.025 44 0.034 13** 0.024 95** 0.025 54** 0.035 41"
-2.41 -2.12 -2.13 -2.05 -2.03 -1.94
=0.007 35™ | =0.009 45 | —=0.010 65 *** =0.003 7 | =0.004 07 ** | -0.005 05***
Beta DBeta
(-2.9) (-3.73) (-3.61) (-3.22) (-4.0) (-4.2)
0.015 45 | 0.019 33 0.019 32** 0.007 27 0.006 9 *** 0.006 31**
Dummy x Beta Dummy x DBeta
-3.21 -3.7 -2.37 -3.6 -3.15 -2.45
W 0.000 01 -0.000 03** -0.000 03 W -0.000 02 | —0.000 06 | —0.000 08 **
-0.01 (-2.33) (-1.5) (-0.6) (-3.25) (-2.42)
-0.000 18 0.000 06 0.000 06 -0.000 07 0.000 12~ 0.000 11**
Dummy x IV Dummy x IV
(-1.37) -0.91 -1.25 ( -0.46) -1.66 -1.99
-0.010 78 | =0.010 94*** | —0.011 68 *** -0.010 65 | =0.011 23*** | -0.011 29***
Mom Mom
(-3.65) (-3.52) (-3.6) (-3.64) ( -3.56) (-3.37)
R -0.005 53 -0.006 27 -0.001 96 X -0.004 81 -0.006 59 -0.001 71
ev ev
( -0.65) (-0.75) (-0.21) ( -0.56) (-0.78) (-0.18)
B 0.003 42 0.004 01 ** 0.004 89 ** B 0.003 69 ** 0.003 73** 0.004 317
-1.98 -2.38 -2.22 -2.09 -2.14 -1.75
S; -0.001 68 | —0.001 62 | —0.002 05** S; -0.001 52° -0.001 61" -0.002 05"
Size Size
(-2.18) (-2.12) (-2.04) (-1.94) (-2.0) (-1.8)
R? 0.004 229 39 | 0.005 352 52 | 0.005 202 6 R? 0.003 986 27 | 0.004 163 57 0.004 412 39
Fama-MacBeth
3 A
A ( CAPM
RDU-CAPM )
/
Beta )
S0ETF ; CAPM
A
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Probability weighting and risk pricing of A — share market

SHI Yun' RUI Hao> ZHOU Yong'

1. School of Statistics and Academy of Statistics and Interdisciplinary Sciences Key Laboratory of Advanced
Theory and Application in Statistics and Date Science-MDE East China Normal University Shanghai
200062 China;

2. School of Management Shanghai University Shanghai 200444 China

Abstract: This paper studies the effect of probability weighting on risk pricing in A-share market under the
framework of rank dependent utility ( RDU) . Theoretically the paper derives the RDU-CAPM and finds that
probability weighting will distort the pricing kernel through distorting the perceived tail risk and then affect
the relationship between risk and return. When investors underweight ( overweight) the tail risk the pricing
kernel is bell shaped ( U-shaped) and the risk is negatively ( positively) related to expected return. Next by
using Shanghai Stock Exchange SOETF option data and A-share market cross-section data the paper confirms
empirically our theoretical findings. Based on the implied pricing kernel from option data the pricing kernel
in A-share market is found to be bell shaped most of the time; that is the investors often underweight tail risk
in most times. After that by constructing several probability weighting indices the whole samples are divided
into the over-and underweighting periods. Fama-MacBeth and Panel Regression finds that during underweigh—
ting ( overweighting) periods both systematic risk and idiosyncratic risk are significantly negatively ( positive—
ly) related to expected return.

Key words: probability weighting; rank dependent utility; systematic risk; idiosyncratic volatility



