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Table 1 S&P 500 index options in groups
S/Ke™ < 0.975 0.975 < S/Ke™ < 1.025 S/Ke™ > 1.025
T <60 (S (SA) (S0)
60 < T < 150 (M) ( MA) (MO)
T = 150 (LI (LA) (LO)
2.2
2.2.1
Santa-Clara ~ Yan *
(1S — QML)
2. 0.
~24.241 0 -0.5
-3.633 3.
~0.612 4)
2
Table 2 Estimated parameters
My Ky Oy Mz Kz Tz 1220} (4] Psy Psz Pyz
SO| 1.3262 -8.0540 | 0.4314 6.628 7 -9.4886 | 3.2671 | -0.0783|0.1114 | -0.5090| -0.6124| 0.2410
SA| 0.6337 -3.6333 | 0.3196 | -26.1295| -33.0994| 5.2787 | -0.0911|0.1251 | -0.8256| 0.0123 0.052 2
SI| 2.5231 -24.241 0| 1.4291 23.6478 | -30.9754| 15.1732 | 0.0000 | 0.0000 | -0.2292| -0.1146| 0.104 3
MO| 0.8553 -5.0365| 0.6256 5.5319 | -16.951 1| 3.846 8 0.0000 | 0.0000 | -0.536 5| -0.2516| 0.3337
MA| 0.794 6 -4.6820 | 0.5475 -4.0807 | -40.368 6| 8.4202 0.0000 | 0.0000 | -0.367 6| 0.029 8 -0.083 1
MI| 0.8917 | -12.0373| 1.2272 | -35.0395| -23.6027| 17.5554 | 0.0000 | 0.0000 | -0.4142| 0.090 3 0.094 2
LO| 0.6130 -5.6372 | 0.8453 6.490 5 -22.5462| 4.603 6 0.0000 | 0.0000 | -0.5142| -0.1657| 0.088 2
LA| 0.633 1 -5.4791 | 0.8204 2.1926 | -33.9808| 3.1815 0.0000 | 0.0000 | -0.466 5| 0.027 9 0.078 1
LI| 0.569 1 -3.9353 | 0.5264 -4.4200 | -29.2103| 5.9756 0.0000 | 0.0000 | -0.4486| 0.173 5 -0.383 1
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Table 3 Summary statistics of volatility and jump intensity
. ﬁ 0.165 6 0.199 0 2.8425 13.533 1 1.359 8 0.004 4 0.781 1 0.442 6
50 A, 3.459 5 5.0835 3.025 8 20.127 9 53.933 9 0.000 0 0.5111
. ﬁ 0.1953 0.087 2 1.634 3 7.142 6 0.7559 0.003 5 0.9255 -0.234 8
A A, 1.2415 1.2316 2.919 2 15.537 8 9.659 4 0.0000 | 0.1701
. ﬁ 0.190 7 0.2059 2.346 0 9.829 4 1.1819 0.001 1 0.8342 0.107 2
o A, 5.890 9 13.2259 3.3850 15.937 7 95.892 1 0.0000 | 0.163 4
ﬁ 0.206 5 0.178 7 1.224 3 5.040 3 0.9655 0.0026 | 0.9428 0.4250
Mo Agt 0.647 3 1.0525 4.863 1 37.821 6 11.626 8 0.000 0 | 0.3004
ﬁ 0.203 7 0.1196 1.346 8 5.603 7 0.874 8 0.0049 | 0.9406 0.178 7
i A, 1.434 0 5.3863 13.8513 227.343 7 98.357 17 0.0000 | 0.0280
ﬁ 0.198 1 0.2323 2.313 1 8.673 0 1.283 9 0.002 5 0.9339 0.803 2
i A, 10.565 4 14.862 5 1.9152 7.383 4 95.252'5 0.0000 | 0.7355
/W 0.192 6 0.183 5 1.791 6 6.161 7 1.107 8 0.000 2 0.964 4 0.447 8
ro A, 0.683 0 1.260 6 6.5356 76.726 5 18.8339 0.000 0 0.249 8
ﬁ 0.217 17 0.193 6 1.764 1 6.263 7 1.024 1 0.003 2 0.958 5 0.138 7
M A, 0.247 4 1.203 3 17.607 5 354.597 6 26.070 6 0.000 0 0.029 1
1 V, 0.216 7 0.116 5 1.489 2 5.803 9 0.8253 0.001 0 0.922 0 0.201 1
A, 0.8853 2.1199 7.1877 74.430 1 27.160 2 0.000 0.179 6
2
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Fig. 2 Volatility and jump intensity of short-term options
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Fig. 3 BS implied volatility of 30 days at-the-money options
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Fig. 4 Equity premium of short-term options
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Fig. 5 The ratio of jump risk premium to equity premium for short-term options
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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
Slope, = a + B x Volatility, + ¢,
0.080 8** 0.087 37 0.082 0***
Volatility -0.017 8*** -0.052 1 *** -0.023 27
R-Square 0.0322 0.083 4 0.046 6
Slope, = a + B X Intensity, + g,
0.079 07 0.076 77 0.079 47
Intensity -0.000 4** 0.000 9 -0.000 3***
R-Square 0.008 0 0.003 2 0.0317
Slope, = a + B x Weight, + &,
0.075 87 0.068 2 *** 0.077 9***
Weight 0.004 4 0.022 47 -0.000 9
R-Square 0.004 0 0.103 9 0.000 7
ki 1% 5%
2.3
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Table 5 Parameters restrictions
SV SVCJ SVCSJ SVSJ
Wy
Ky
gy
1'% 0 0
Ky 0 0
Ty 0 0
Mo 0
) 0
psy
Psz 0 0
Pz 0 0 1
Z Z=k*Y
6
Table 6 Parameters estimation for different models
SV SVCJ SVCS] SVsJ
My 0.607 7 1.656 0 1.414 0 1.347 7
Ky -2.9914 -9.103 1 -8.298 1 -8.0335
oy 0.246 0 0.367 0 0.4333 0.4119
Y 0 0 1.414 0 6.613 9
Ky 0 0 -8.298 1 -9.477 4
oy 0 0 0.433 3 3.260 0
Mo 0 -0.050 1 -0.070 6 -0.063 3
) 0 0.2103 0.1059 0.101 4
Psy -0.8770 -0.813 8 -0.499 1 -0.502 6
Psz 0 0 -0.499 1 -0.634 8
Pvz 0 0 1 0.228 6
A Z=kxY
12,98 *** 15,5 8.08 ***
RMSE( %) 2.44 2.41 1.36 1.21

1%
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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

2.4 30 BS
7.
: SvCJ
Rapach " Lin " 38. 64%
SVCJ
1
4
SVSJ
7
Table 7 Examination of pricing efficiency in different model specifications
RMSE( %)
SV 2.48 2.89 2.08
SVCJ 2.49 3.08 1.89
SVCSJ 1.39 1.42 1.35
SVSJ 1.30 1.39 1.20
2000 11 15 2001 2001 12 26
2001 11 29 2012 5 23 2001 11 2007 2 26

2007 2

2.4.1

27 2012 5

23
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Table 8 Examination of pricing efficiency in different model specifications for different options
RMSE( %)

SV 3.37 2.07 1.03

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

SVl 3.12 1.86 2.19

SVCSJ 1.21 1.66 1.13

SVSJ 1.07 1.55 1.00

SV 3.36 3.33 2.88

SVl 3.90 2.48 3.35

SVCSJ 1.31 2.17 1.57

SVSsJ 1.30 2.03 1.46

2.4.2
2001 2007 30 BS .
0.19 2007 2012 30 SVSJ SVal.
BS 0.33
50%
SVSJ SVCJ
SVSJ SVCJ
(9. .
SVSJ SVC)
9
Table 9 Examination of pricing efficiency in different model specifications and different volatility periods for different options
RMSE( %)

SV 3.50 1.80 1.16 3.23 2.34 0.91
SVCJ 2.97 1.98 1.39 1.72 1.96 0.90
SVCSJ 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
SvCJ 4.16 2.01 2.83 2.08 1.72 1.55
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
SvCJ 5.34 2.59 4.43 2.47 2.37 2.27
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 ( SVSJ) 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 SVSJ model has the greatest pricing effi—
ciency.

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



