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( -0.861)
1
Table 1 Descriptive statistics
A
14 0.056 5 0.060 4 0.009 8 0.404 1 3.106 3 11.952 0
RV 0.043 4 0.078 7 0.002 9 0.647 2 5.3292 34.108 1
XV -28.59% 66.53% -87.94% -4.5955 4.4272 25.897 1
IN -1.940 8 0.608 8 -5.5169 -0.6375 -1.3759 3.759 9
RS -0.308 4 0.749 1 -6.8656 0.029 4 -6.5212 50.482 9
XS 83.12% 37.89% -2.2276 1.020 5 -5.777 8 39.478 2
B
v RV Xxv IS RS XS
v 1 0. 646 0.077 0.399** 0.037 -0.026
RV 1 0. 668 *** 0.277" -0.286" -0.436%*
Xxv 1 0. 109 -0.772*** -0.8617"
I 1 0.517 *** -0.069
RS 1 0.959 ***
XS 1
ook 1% 5% 10%
3.2 XV XS
S&P500 1 2
1 S&P500 XV XS
Fig. 1 S&P500 index monthly return XV and XS time series chart

1 S&P500

2001
.2008
2010 5
S&P500 1

XV
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2
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Table 2 Descriptive statistic of XV and XS over different maturity
A
1m 3m 6m 9m 12m
v 0.054 1 0.057 5 0.056 6 0.055 6 0.053 8
RV 0.041 8 0.042 0 0.041 4 0.041 0 0.040 4
Xv -22.74% -26.96% -26.86% -26.26% -24.91%
IS -1.918 5 -1.8285 -1.430 4 -1.304 4 -1.244 2
RS -0.229 -0.474 7 -0.572 4 -0.593 4 -0.6523
XS 88.06% 74.04% 59.98% 54.51% 47.57%
B
XV_1m XV_3m XV_6m XV_9m XV_12m
XV_lm 1 0.919 0.620 0.501 0.440
XV_3m 1 0.733 0.609 0.485
XV_6m 1 0.888 0.708
XV_9m 1 0.882
XV_12m 1
C
XS_1m XS 3m XS_6m XS 9m XS_12m
XS_lm 1 0.974 0.838 0.487 0.508
XS_3m 1 0.841 0.499 0.496
XS_6m 1 0.746 0.714
XS 9m 1 0.601
XS_12m 1
2A
2C
XV
3 6 ~12
3.3.2
3 1B
-0.861
2
Bakshi 16 2B 2C
XV XS
3 XV XS 3

97. 77%

97. 79%
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3 2 3. 3 XV XS 3
Table 3 Loading of XV and XS over different maturity on three factors
XV_1Im 0.215 0.612 0.643
XV_3m 0.232 0.51 -0.075
XV_6m 0.248 -0.139 -1.344
XV_9m 0.243 -0.422 -0.274
XV_12m 0.219 -0.517 1.272
XS_Im 0.243 -0.529 0.054
2w 3 XS_3m 0.243 -0.529 -0.019
Fig. 2 Three factors of XV extracted XS 6m 0.260 0.041 ~0.0%
XS _ 9m 0.205 0.616 -1.070
XS_12m 0.204 0.589 1.158
4
S&P500
3 XS 3
Fig. 3 Three factors of XS extracted
1
3
3 AV 4.1
XS 4.1.1
~0.960 0 . XV
XS . .
~0.459 6. XV XS .
0.877 4. . .CPI IPI
3
4.
4
XV XV
2 3
XV 0 R
XS
XV XS
4.1.2

XV XS
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Table 4 Factor explanation ability of implied risk price
XV XS
—0.433%% | _0.4327% | _0.638% | 0.896%** 0.890 *** 0.954*%*
( <0.001) | ( <0.001) ( <0.001) ( <0.001) ( <0.001) ( <0.001)
7.239 % S7.189FF | _7.223%%% | 3,180 3.248 3.268 ¥
( <0.001) | ( <0.001) ( <0.001) ( <0.001) ( <0.001) ( <0.001)
82.240 67.697
(0.628) (0.539)
110.947 55.167
(0. 546) (0.643)
71.045 50.112
(0.534) (0.499)
9.833 -3.395
(0.295) (0.591)
4.446 ~1.133
(0.223) (0.644)
- —4.837 2.719
(0.651) (0.706)
- -5.193** 1.26
(0.025) (0.415)
R 0.42 0.43 0.47 0.25 0.26 0.27
R % 5%
5 0
Table 5 the cross-section pricing ability of implied risk price
B Bxv Bxs smbhml
1 0. 181 *** ~0.097 *** ~0.106***
2 0. 529 *** ~0.043 %% —0.042 %%
3 0.786 *** 0.020*+* ~0.017 *** 4.2
4 1.068 *** 0.043 *%* 0.008 *** 4.2.1
5 1.631 %% 0.097 *** 0.052***
P <0.001 s R 1%
26
5
® BS

GARCH
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Table 7 Interrelation between XV and XS
XV, = ay + ayxm, + XS, = By +Bixm, +
a XS, + v, B XV, +u,
a =0 B =1 a 0.918**(0.015) 0.621 ™ ( <0.001)
6 Bin —2.443%( <0.001) —1.422%( <0.001)
6 Bxy -0.630™( <0.001)
Table 6 analysis of information containing Bxs -1.508 ™ ( <0.001)
RV, = a + B, +v, RS, = a+Bs, +u, R 0.80 0.74
. t ‘ *kk *% 1% 5%
a —-0.004(0.580) -0.207(0.207)
B 0.841**( <0.001)
Bis 0.524 7 ( <0.001) 7 4 XV
xm XS R 0.42
Fla=0 B, =1)| 4.51*%(0.013) 12.76 % ( <0.001)
' 0. 80 XS
poo T 1% 5%
XS XV
R* 0.25 0.74 XV
6 0 By Bis .
F xm . XV XS
7
4.2.3
4.2.2
Kozhan %
. 1 . Bakshi Madan
XV XS -0.86
?
. XV, =~ /RV, RS, -
2
Y _
4 2 RV[ T( RKt T 3)
xm v  RK, |
S&P500
XV, = a + B,.xm, + B XS, + v,
XSl =« +mexmt +BX\’XVI + ut (11)
XV XS s
Y
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(1) e, Z, { Cont. (12) Y 8.
8 GMM
Table 8 GMM estimation of risk aversion coefficient
y ¢ p J J p
60 5.862 3.13 0.002 2 0.198 0.656
90 4.963 3.22 0.001 7 0.334 0.854
120 4.112 3.48 0.000 7 0.226 0.635
J p X' (1)
8 60 .90 120
v 4—06
Y J P
3) XV XS
( SMB) . ( HML)
5 AY
xm
Beta
4)
5)
. xm XV(XS) am
S&P500 : XS(Xxv) R’
1) 0.42(0.25) 0.80( 0. 74)
28.59% 6) >
83.12%,
2)
1 3 \6 \9 V12 4—6
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Risk prices of variance and skewness

ZHENG Zhen-ong SUN Qing-quan WU Qiang

Department of Finance School of Economics Xiamen University Xiamen 361005 China

Abstract: In the Swap contract framework the paper adopts the model+ree method to extract the variance risk
price and skewness risk price and analyzes the time series characteristics term structure pricing and infor—
mation content of implied risk prices. It uses S&P500 index options to find that: First the variance risk price
is significantly negative while the skewness risk price is positive and the conclusions hold in multiple contract
maturities; Second the variance risk price and skewness risk price have different level factors and convexities
but common slope factors; Third the variance risk price and skewness risk price cannot be explained by the
size factor ( SMB)  book-value or market value ratio ( HML) . Momentum factor or macro factors while the
market excess return has a partial explanatory ability and implied risk price can be priced in the cross—sec—
tional difference of stock returns significantly; Forth implied variance and implied skewness can predict both
realized variance and skewness instead of unbiased expectation; Fifth the correlation coefficient between the
variance risk price and skewness risk price is —0.86 implying the influence of common risk-driven factor;

Sixth with reference to the theoretical deduction of Bakshi & Madan ( 2006) the paper estimates the risk a—
version coefficient to be about 4 ~6 as might be useful for related future research on risk attitudes.

Key words: variance swaption; skewness swaption; risk price



