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Table 4 The slope of volatility smile, and implied diffusive volatility, implied jump intensity,

the ratio of jump risk premium to equity premium

S K (R ST AL S SAH AL
B R AR S P a3 Slope, = o + B x Volatility, + &,
TR 0.080 8 *** 0.087 3 *** 0.082 0 ***
Volatility -0.017 8*** -0.052 1% -0.0232%**
R-Square 0.032 2 0.083 4 0.046 6
PRSI R 5 1 B Bk BR Slope, = a + B x Intensity, + &,
I 0.079 0 *** 0.076 7*** 0.079 4 **~
Intensity -0.000 4 ** 0.000 9 -0.000 3 ***
R-Square 0.008 0 0.003 2 0.0317
VLRI MRS BRI 7 L Slope, = a + B x Weight, + &,
HE I 0.075 8 *** 0.068 2*** 0.077 9 ***
Weight 0.004 4 0.022 4*** -0.000 9
R-Square 0.004 0 0.103 9 0.000 7
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Table 5 Parameters restrictions

sV svcy SVCSJ SVsJ
wy
Wegh= Ky
gy
Mz 0 0
Kz 0 0
kR Tz 0 0
Mo 0
) 0
Psy
38 XI5 psz 0 0
Pyz 0 0 1
HoAt 7 HEB Z=kxY
F6 ZHEBSHMEITER
Table 6 Parameters estimation for different models
SV SvCJ SVCSJ SVsJ
Ky 0.607 7 1.656 0 1.414 0 1.347 7
WEhR Ky -2.991 4 -9.103 1 -8.298 1 -8.0335
oy 0.246 0 0.367 0 0.433 3 0.4119
Kz 0 0 1.414 0 6.613 9
Ky 0 0 -8.298 1 -9.477 4
BrER oy 0 0 0.4333 3.260 0
®o 0 -0.050 1 -0.070 6 -0.063 3
oy 0 0.210 3 0.105 9 0.101 4
Psy -0.8770 -0.813 8 -0.499 1 -0.502 6
&I Psz 0 0 -0.499 1 ~-0.634 8
Pyz 0 0 1 0.228 6
HoAth Z HHEE Z=kxY
ISR Lok 5 12.98 *** 15.5%** 8.08 ***
RMSE( %) 2.44 2.41 1.36 1.21
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Fig. 6 Volatility and jump intensity in different models
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Fig. 7 Total variance and the ratio of jump variance to total variance in different models
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Fig. 8 Equity premium and the ratio of jump risk premium to equity premium in different models
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Table 7 Examination of pricing efficiency in different model specifications

RMSE( %) it ] P Sl 143 B3
SV 2.48 2.89 2.08
svey 2.49 3.08 1.89
SVCSJ 1.39 1.42 1.35
SVSJ 1.30 1.39 1.20

FE T HE N 2000 4FE 11 A 15 HIT B8R — M REASN BN AR 4R H S 2001 4F 11 H 29 H,#Uk H 2 2001 4F 12 5 26 H.
AHBEHYITE 2001 4F 11 4 29 H 2 2012 4F 5 J 23 H. {R¥ESHHYITE 2001 4F 11 4 29 H % 2007 4F 2 J 26 H , i #shnt i

2007 422 H 27 HE 2012 45 A 23 H.

2.4.1 IR HRR
T BIMAREAY A AN R Y 1 E B IAE
AR, T SO AR AR BB B 5 7 (R

BT AL, TR AR E friR e . BARSs R AN
8 /R, e, M T RIIAL, M (RIS AY E A
WRIEEEIR/P. MABKERZ 5 , X SRR E A



— 40 — ¥ om R

E 2018 4F4 A

Ml fe %2, Hoh SVST SRR SV A RLg > T
67. 36 % ; X P-(E A 1) A HE AR B2 15 R (B3I AR ) B
PETR 2 00T . B8 2 ] SVST 4B e IR 1. HOR,
X T UL, A AT R R A R N AR

T AR J5 TRV X SAE AN ) el o . A
AU i) SVSJ AT SR LI AT- e, W TR 39130
B ST A EE AR, A BRER 2 )5 & MR R i i
(RSB IR {H - SVS) BRUTRAL T HAAY.

x8 HNSAEMNHLRAE

Table 8 Examination of pricing efficiency in different model specifications for different options

RMSE( %) S TE R
sV 3.37 2.07 1.03
J— sVCJ 2.35 1.97 1.15
SVCSJ 1.16 1.58 0.70
SVsJ 1.10 1.48 0.67
SV 2.87 1.67 1.78
svCJ 3.12 1.86 2.19

I
SVCSJ 1.21 1.66 1.13
SVSJ 1.07 1.55 1.00
sV 3.36 3.33 2.88
svCJ 3.90 2.48 3.35

K0T A
SVCSJ 1.31 2.17 1.57
SVSJ 1.30 2.03 1.46
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Table 9 Examination of pricing efficiency in different model specifications and different volatility periods for different options

I3 Bt 40 =, &g 1]
RMSE( %) — —
Sl i M Ll - fi Al
SV 3.50 1.80 1.16 3.23 2.34 0.91
B svel 2.97 1.98 1.39 1.72 1.96 0.90
S TIAL -
SVesJ 0.91 1.52 0.67 1.41 1.64 0.73
SVSJ 1.32 1.60 0.62 0.88 1.36 0.72
SV 3.63 1.30 2.23 2.12 2.04 1.33
svey 4.16 2.01 2.83 2.08 1.72 1.55
rh A A
SVCSJ 1.19 1.75 1.16 1.23 1.56 1.09
SVSJ 1.09 1.54 1.03 1.04 1.56 0.97
SV 4.51 4.18 3.70 2.20 2.47 2.06
svey 5.34 2.59 4.43 2.47 2.37 2.27
KA -
SVCSJ 1.28 2.45 1.89 1.35 1.89 1.25
SVSJ 1.55 2.18 1.60 1.06 1.89 1.32
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Stochastic jump intensity and option implied risk premiums

CHEN Miao-xin, WU Chen

Department of Finance, School of Economics, Xiamen University, Xiamen 361005, China

Abstract; Based on a stochastic volatility and stochastic jump intensity (SVS]J) option pricing model, this pa-
per gives a thorough study of the S&P 500 index options. The empirical results show that significant jump pre-
miums only exist in short term out-of-the-money options and short term at-the-money options, and the jump
premium is much larger than the volatility premium. With different model specifications, the paper finds that
although the contribution of jump variances to the total variance is quite small, jump premium accounts for a
large proportion of total risk premium. For all model specifications, all the model sperform better in high vola-
tility periods than in low volatility periods. Among these models, the SVS]J model has the greatest pricing effi-
clency.

Key words: volatility; jump intensity ; risk premium; options



