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-5% 5% (5% 10% 31.7%  27.7%.
1
Table 1 Number of contracts for each maturity and moneyness category
10% 5%) 5% 5% (5% 10% H40% 5%) S% 5% (5% 10%
(7-30) 52 862 40 463 36 314 33 522 40 251 18 292
(31 -60) 82779 46 872 50 929 43 759 46 887 34 579
(61 -90) 57 543 29 963 38 101 30 175 29 961 27 225
193 184 117 298 125 344 107 456 117 099 80 096
2
R?
3. 1 ( LR) [ »
(1)
2 . @
Table 2 Logistic model estimation results for market crash
Skew, Skew, Skews
0.81 7% 10.197** 10. 54 %% 1.517%%*
0.27 —-2.717%%* -2.75%* —~1.08***
30 R? 0.0350 0.043 9 0.046 6 0.004 2
100.59 97.70 103.83 8.27
p 0.00 0.00 0.00 0.00
0.97 *** 8.36 8. 71 -3.99 %%
1137 -1.61" -1.65" -0.527"
60 R? 0.043 9 0.017 8 0.019 3 0.006 9
149.37 57.25 62.07 22.10
p 0.00 0.00 0.00 0.00
0.45*% 3,327 3.25%% - 14.367*
0.53 7% -0.66*** -0.65*** 0.17**
90 R? 0.017 8 0.002 0 0.001 9 0.0357
63.96 6.64 6.30 118.78
p 0.00 0.01 0.01 0.00
P e Newey-West 1% 5% 10%
3 ;
. Conrad
7 Xing
2
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3
Table 3 Logistic model estimation results of tail risk and risk-neutral skewness
0.617* 1.56 7 1.44 7% 0.98*** R? 0.0450
30 247.53
-1.06*** 0.88 -0.17 -0.35
p 0.00
1,447 1,797 0.79* 0.53™* R 0.0447
60 » 255.65
0.39 1.27 % —1.08** -0.95***
p 0.00
0.88"* 1.087* 0. 747 1,037 R 0.0347
90 ) 197.92
-0.60*** 0.07 —1.217%% -0.18
p 0.00
P ke Newey-West 1% 5% 10%
4
Table 4 Logistic model estimation results of tail risk and implied volatility skew
Skew, 6.59 5.317 15.22 %% 15.12*** R* 0.033 5
3,227 | 22,617 —4.487%* —4.487* 14177
’ ’ ’ ’ p 0.00
Skew, 6.68 5.647 16.09 *** 15.38*** R* 0.033 5
30 . 141.77
—-3.227%% —2.65%** —-5.14% —4.507%%
p 0.00
Skews -0.19 0.92 1.76" 3.37"* R* 0.004 9
18.75
_2. l *kk _ 1‘ Fkk _2.4 Kk _2' F*kk
8 67 8 05 » 0.00
Skew, ~5.46* 3.30° 13.27 %% 13.75 %% R? 0.0190
. ek . . 102. 65
—-1.63%% 2217 —4.09*** —3.59 %%
p 0.00
Skew, —5.327%% 3.20° 14.35%** 14.44 % R? 0.0211
60 113.85
—1.647%% —2.207%% —4.237%%% -3.68 %
p 0.00
Skew, -7.50** -4.86* -5.16" —4.17%% R? 0.007 9
42.33
_1. K*kk —l, 7*** _2. 4*** _1. 2***
98 6 3 8 P 0.00
Skew, -8.97* | 4.07** 14.20*** 3.54" R 0.009 2
48.26
_1. *kk _2- 24*‘)\‘* _4. 1*** _2. 2***
35 0 3 s 0.00
Skew, -9.56** 3.58" 14.63*** 3.40 R* 0.009 6
90 . . 50.67
—1.297%% | —2, 19 —4.07% —2.317%
p 0.00
Skews —15.55"** |-15.58 " -9.87 % -12.527% R? 0.020 6
; 108.42
—1.727%% | —1.367 —-2.17% —-1.56**
p 0.00
Skew, ~Skew,  Skew; N N
;R ok Newey-West 1% 5% 10%

3.3
3.3.1
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Table 5 Estimation results of risk-neutral skewness and investor sentiment
S o0 - S&P500
0.11%% 0.20 0.14"
_1.85**}\‘* _1'87*** _1'86***
R? 0.021 2 0.092 8 0.009 9 ®
: € Kxk . “xk o @wE oy 1% \5% 10%
3.3.2
6
4.1
(2)
/
2007 2 13
18
7 ; 2009 3 11
6
- - - . . 5.8% 2009
Table 6 Estimation results of implied volatility skew and investor sentiment
Skew, Skew, Skew, ’
30 2000 - 11 -03 ~
-0.001 -0.001 -0.016*** 2007 -02 -12.2007 -02 - 13 ~2009 -03 - 10
0.1 | 011 | 0.017 2009 03 - 11 ~2011 - 04 - 29 .
R? 0.008 0 0.008 1 0.146 1 7 ]
60 A Y .
—-0.008 *** -0.008** —-0.014 %
0.11% 0.11* 0.03*** ( LR)
R? 0.023 8 0.022 0 0.1829 « ” R?
90 /
-0.017 | -0.017™* | -0.016™*
0.09 *** 0.09 *** 0.037**
R? 0.162 4 0.156 1 0.3513
. €6 Kxk . Gkk @wr oy 1% \5% ]O%
3.3.3 ( 90
~0. 14) 3

S&P500
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7
Table 7 Logistic model estimation results of tail riskand risk-neutral skewness under different situations
R? P
30 0.37 1.75%** 2.50%* 2.44 % 0.095 2 250. 61 0.00
60 0.60** 2.67*** 4.13%** 3.02 %% 0.160 1 506. 16 0.00
90 -0.14** 1.70*** 2.59 *** 0.11 0.090 3 306. 80 0.00
30 1.517%* 2.30 % 1.27 % 2.45%** 0.070 7 115.16 0.00
60 2. 43%** 3.50 1.01*** 2.26 %% 0.0715 115.62 0.00
90 1.67 > 5.03*** 2.24%F* 2,18 %+ 0.076 6 107.55 0.00
30 -0.22 3.63 1.24%%* -0.37 0.074 3 92.28 0.00
60 1.51%%* 0.24 4,127 -0.56 0.056 0 79.90 0.00
90 3.02%% | -0.15 6.92 %+ 0.14 0.104 2 159.00 0.00
N Newey-West 1% 5% 10%
8 N N
4
»
»
8
Table 8 Logistic model estimation results of tail risk and implied volatility skew under different situations
L r ,
30
Skew, 14. 02 *** 13.34 %% 13.88 7% 15.46*** 0.0310 62.75 0.00
Skew, 14.78 *** 13.58*** 15.71 %% 13.81*** 0.317 64.08 0.00
Skews 0.17 0.90 0.71 3.46** 0.003 6 6.47 0.17
Skew, -8.20* —14.79*** 20. 86 *** 7.14** 0.080 2 101.72 0.00
Skew, —9.70 % —15.527%** 20.61*** 8. 59 *** 0.830 105. 32 0.00
Skews 0.15 1.08 10. 34 *** 3.09° 0.024 7 28.96 0.00
Skew, 16.27 *** 0.92 38.46 %% 17.89 *** 0.068 7 66.76 0.00
Skew, 17.56 *** 0.52 42.16*** 20.02 %% 0.075 7 73.56 0.00
Skew, -0.64 0.49 2.61 -1.16 0.003 6 3.39 0.50
60
Skew, 1.49 16.057** 10. 83 *** 20.47 *** 0.018 9 56.23 0.00
Skew, -0.31 16.15*** 12.06 *** 20.17 *** 0.0189 56.26 0.00
Skew, 3.54 -2.94 —5.49 %% —-4.67** 0.005 3 15.50 0.003 8
Shew —15.81*** -3.54 25.53 %% 8.45" 0.059 4 91.47 0.00
Skew, —16. 42 *** -3.49 24,77 *** 9.28** 0.059 4 91.49 0.00
Skews —7.98** —11.08 *** 0.51 -8.28** 0.010 6 16.31 0.00
Skew, -11.49 10.09 25.827%*F 26.00*** 0.033 6 45.59 0.00
Skew, -13.76" 8. 14 27.13 %% 26.34 7% 0.0356 48.29 0.00
Skew -7.987** —11.08*** 0.51 -8.28** 0.007 9 10.74 0.03
90
Skew, —40. 68 *** -4.35 —15.18%** -9.57** 0.013 0 39.24 0.00
Skew, — 44,72 -3.78 —16.54** —12.40*** 0.014 5 43.98 0.00
Skews -9.92" —25.117%** —24.90 —23.65*** 0.048 0 147.94 0.00
Skew, -14.40" -36.69 *** 22.87 %% 8.61 0.065 7 87.59 0.00
Skew, -15.06** —38.64*** 22,357 9.15" 0.063 9 85.17 0.00
Sketw, —17.65**|  _33.63*** —12.32%* —21.75*** 0.019 5 26.06 0.00
Skew, —24.92*** 26.03 *** 0.97 -3.56 0.018 4 25.98 0.00
Skew, —-27.63 % 25,747 2.40 -4.29 0.018 7 26.37 0.00
Sketw, -20.20%% | -11.12 —49.50*** -20.93*** 0.042 0 59.05 0.00
Skew, Skew,  Skew; N N
N Newey-West 1% 5% 10%
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Table 9 Moneyness categorized by option’s delta
(90.375 0 0.625 0.375 -1 90.625)
0 0.37H 0.375 0.625 (0.625 1
10 11
®
N 4 12
3
/
10
Table 10 Logistic model estimation results of tail risk and risk-neutral skewness
0.56* 1,557 1,627 1,347 R 0.047 8
30 292.38
-0.71%* 0.83*** 0.39 0.68***
p 0.00
0.58 7" 1.737 1.99 % 0.94 7 R? 0.044 7
60 310.48
-0.41" 1.07** 1.847% 0.74™*
p 0.00
0.11 1.41% 0.79** 0.317* R 0.044 2
90 317.40
- 1127 0.05 1.76% -0.08
p 0.00
P ke Newey-West 1% 5% 10%
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Table 11 Logistic model estimation results of tail risk and implied volatility skew
Skew, 7.517%% | 4.88" 19.03 *** 15. 42 ** R’ 0.0418
197.44
_2-71 *kk _24 K*xk _4. 1*** _ -72***
8 8 3 p 0.00
Skew, 7.92%% | 4.70** 19.35*** 15.86*** R 0.0426
30 . . . 201.57
2,75 |-2.45%F —4.83 7% -3.76%%
p 0
Skews -0.83 -0.53 1.62 0.49 R? 0.0011
, 5.07
— 1827 1-1.91 % —2.37%% —1.79 %%
p 0.28
Skew, 14.45% | 11.78*** 19.93 *** 20.28 *** R* 0.043
=2.947FF | 3,117 -3.667** =3 117 282.81
. . . 3. p 0
Skew, 14.89%** | 11.85"* 20. 40 *** 20. 93 *** R 0.0451
60 . . 297.12
—2.98%FF | 3 11 ** —-3.717% -3.18%**
p 0.00
Skews 0.21 —4.65** —4.69*** —3.427%% R? 0.0033
. , 21.48
—1.55™% | —1.86** —1.517% -0.95***
p 0
Skew, 16.09 *** 5.95" 15.37 %% 15.31 %% R? 0.0215
. , , 141.5
_2'82>¢*k9r _2'94x9<7'r _2.61 *kk _2'11><*k7'r
p 0
Skew, 16.92 *** 6.727" 15.46 % 15.82 %% R* 0.0226
90 . 149.19
—=2.917% | =3.01 % —2.627%** -2.16** 0
P
Skews —4.627%  |-22. 177 -19.83*** -16.78 R’ 0.0249
. 165.23
-1 187 |~ 1,757 -0.58%* -0.14"
p 0
Skew, Skew,  Skew, N N
e e Newey-West 1% 5% 10%
12
Table 12 Estimation results of implied volatility skew and investor sentiment
30 60 90
Skew, Skew, Skews Skew, Skew, Skews Skew, Skew, Skews
-0.004 -0.005 -0.017 *** -0.007 -0.008" [-0.015***|-0.016***|-0.016 ***|-0.016 ***
0. 127 0. 127"  0.02*** 0.107* | 0.10™| 0.03*** | 0.09™ | 0.09™* | 0.03**
R? -0.002 7 -0.002 4 0.1256 0.012 6 0.0121| 0.1776 | 0.1201 | 0.1159 | 0.3619
. 6 kKK . Wkko o @wE oy 1% \5% 10%
/
?
Logistic /
S&P500 S&P500
/ /
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Can implied volatility skew or risk-neutral skewness predict tail risk?

CHEN Rong LIN Xiu-que

Department of Finance Xiamen University Xiamen 361005 China

Abstract: The paper extracts the implied volatility skew and the risk-neutral skewness from the S&P500 index

option data and uses the logistic model to explore whether the volatility skew and the risk-neutral skewness are

good estimators of future tail risk. The results show that both contain some information about future tail risk but

cannot predict it accurately. Instead the volatility skew and the risk-neutral skewness are both significantly

correlated with investor sentiments.

Key words: implied volatility skew; risk-neutral skewness; tail risk; investor sentiments



