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2.2
(10)
1. DHGS, = ¢ + B, x Jumppr, + Bs x TTM, + B, x Moneyness, + &,
2. DHGS, = ¢ + B, x Jumpsize, + B x TTM, + B, x Moneyness, + &,
3. DHGS, = ¢ + B, x Jumppr, + B, x Jumpsize, + Bs X TTM, + B, x Moneyness, + &,
4. DHGS, = ¢ + B, x Jumppr, + B, x Jumpsize, + By x Vega, + B x TTM, +
B; x Moneyness, + &, (11)
5. DHGS, = ¢ + B, x Jumppr, + B, x Jumpsize, + B; X Vega, + B, x Model, +
Bs X TTM, + B, x Moneyness, + &,
6. DHGS, = ¢ + B, x Jumppr, + B, x Jumpsize, + B; x Vega, + B, x Model, +
Bs x Efficiency, + By x TTM, + B, x Moneyness, + &,
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Table 1 Summary statistics of DHGS
1 2

2001 -01 -03 ~2011 —04 -28

2001 -01 -03 ~2008 —03 -30

2008 —-04 —01 ~2011 —04 -28

0.000 48 0.000 38 0.000 65
0.008 84 0.007 38 0.010 75
—-0.000 23 —-0.000 18 —-0.000 38

DHGS
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Table 2 Summary statistics of independent variables
1 1 2
2001 -01 -03 ~2011 —04 -28 2001 -01 -03 ~2008 —03 -30 2008 —04 -01 ~2011 —04 -28
Jumppr
0.020 0.018 0.023 5
0.113 0.111 0.115
0.00 0.00 0.00
Jumpsize
-0.023 -0.024 -0.20
0.454 0.477 0.396
0.00 0.00 0.00
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Table 3 Summary statistics of control variables

1 1 2
2001 -01 -03 ~2011 —04 -28 {2001 -01 -03 ~2008 —03 —30|2008 —04 -01 ~2011 - 04 -28
Vega
1.224 4 1.229 5 1.1923
0.418 2 0.44717 0.3612
1.216 7 1.226 1 1.180 7
Model
-0.000 08 0.000 12 —-0.000 22
0.014 3 0.019 1 0.010 2
0.000 7 0.001 1 0.000 7
Efficiency
-0.000 44 -0.000 41 —-0.000 50
0.034 41 0.031 16 0.039 17
0.000 38 0.000 35 0.000 45
TT™
0.091 0 0.090 0 0.092 6
0.092 6 0.034 1 0.0349
0.0349 0.084 9 0.087 7
Moneyness
0.990 8 0.989 9 0.992 1
0.020 0 0.0190 0.021 4
0.992 7 0.992 1 0.994 0
Gamma
B B.
2)
; 5
6 10% .
5
Delta
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5 ).
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4 (2001 —01 —03 ~2011 —04 —28)
Table 4 Empirical results of call option in full sample (2001 —01 —03 ~2011 —04 —28)
1 2 3 4 5 6
~0.082%** ~0.081*** —0.82 %% ~0.10*** —0. 1% ~0.10%%*
( -25.21) ( -25.16) ( —25.25) ( -27.88) ( -28.03) ( —27.26)
0.003 0*** 0.002 2*%* 0.002 5*** 0.002 0** 0.001 9**
(4.86) (2.76) (3.11) (2.48) (2.46)
~0.000 62°** | -0.000 31" ~0.000 35** ~0.000 30 ~0.000 29
( -4.36) (-1.73) ( =1.96) ( -1.63) ( -1.63)
~0.002 9™ | -0.0030** | -0.002 9***
( -11.61) ( -12.00) ( —11.65)
~0.032%%* ~0.032%**
( -4.98) ( —4.96)
0.001 9
(0.98)
0.027 *** 0.027 *** 0.027 *** 0.053 *** 0.053 *** 0.053 ***
(13.69) (13.72) (13.71) (17.81) (18.04) (17.81)
0. 080 *** 0.080 *** 0.080 *** 0.10*** 0. 11 7% 0.10***
(24.52) (24.48) (24.56) (27.24) (27.41) (26.64)
R 5.56% 5.53% 5.57% 6.48% 6.64% 6.43%
5 (2001 —01 —03 ~ 2008 —03 —30)
Table 5 Empirical results of put option in full sample (2001 —01 —03 ~2008 — 03 —30)
1 2 3 4 5 6
0.20*** 0.20 % 0.20*** 0.20 % 0.16*** 0.16***
(22.06) (22.44) (22.07) (21.49) (15.32) (15.34)
0.001 2 0.000 74 0.001 0 ~0.000 39 ~0.000 27
(0.99) (0.50) (0.69) ( -0.26) ( -0.18)
~0.000 25 ~0.000 15 ~0.000 17 ~0.000 17 0.000 16
( -0.96) ( —0.44) (-0.52) ( -0.50) ( =0.48)
~0.0036*** | —0.003 5% | —-0.003 4***
( —6.60) ( -6.44) ( -6.29)
~0.080*** ~0.079 ***
( -6.68) ( —6.56)
~0.011**
( =3.09)
0.067 *** 0.067 *** 0.067 *** 0.096 *** 0.093 *** 0.092 ***
(17.94) (17.98) (17.94) (16.62) (16.17) (15.99)
—0.21%%* —0.21 %% —0.21 %% ~0.20*%* —0.17%%* —0.17%%*
( —22.48) ( -22.86) ( —22.48) ( —21.60) ( -15.46) ( —15.49)
R 10.17% 10. 17% 10.16% 10.73% 11.31% 11.41%
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Table 6 Empirical results in subsamplel (2001 —01 -03 ~2008 -03 -30)
1 2
Call Put Call Put Call Put
—0.089 *** 0.19*** —0.088 *** 0.19*** —0. 127 0.17**
( —23.43) (17.97) ( —23.33) (18.33) ( =26.12) (14.38)
0.002 9 *** 0.001 6 0.002 37 0.001 3
(3.94) (1.29) (2.56) (0.85)
—0.000 437 -0.000 23 -0.000 087 -0.000 052
( —2.74) ( -0.91) ( -0.46) ( -0.16)
-0.003 2% —-0.002 0***
( -12.48) (-3.49)
—0.044 % -0.026"
( =5.11) ( -1.64)
0.003 6 -0.004 2
(1.49) ( -1.03)
0.0217* 0.054 7 0.022 7% 0.054 7 0.052 %% 0.071 %%
(9.81) (14.06) (9.88) (14.14) (16.02) (11.21)
0.088 *** -0.19*** 0.088 *** -0.20*** 0. 127%%* -0.18***
(23.00) ( —18.28) (22.91) ( —18.64) (25.73) ( —14.50)
R? 6.54% 10.63% 6.46% 10.62% 8.05% 10.93%
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7 2( ) (2008 —04 —01 ~2011 —04 -28)
Table 7 Empirical results in subsample2 (2008 —04 —01 ~2011 - 04 —28)
1 2 3
Call Put Call Put Call Put
-0.072% 0.237%* -0.072% 0.23 7% -0.086*** 0.17 %
(-12.28) (13.81) (-12.29) (14.00) ( -12.95) (8.60)
0.003 5% 0.000 41 0.001 4 -0.002 3
(3.11) (0.17) (0.93) ( -0.73)
-0.001 *** -0.000 28 -0.000 72* —-0.000 49
( -3.55) (-0.47) (-1.89) ( -0.61)
-0.003 1*** —-0.004 4***
( —4.98) (=3.55)
-0.018" -0.117%%
(-1.74) (-5.48)
0.000 23 -0.020***
(0.07) (-3.18)
0.037 *** 0.085*** 0.037 *** 0.085*** 0.062*** 0.11**
(9.78) (11.34) (9.75) (11.33) (9.71) (9.53)
0.070*** —0.247* 0.070*** —0.247* 0.086*** -0.177**
(11.70) ( -14.09) (11.72) (14.29) (12.46) (-8.71)
R? 4.88% 10.50% 4.94% 10.50% 5.33% 12.19%
S&P
1 3
S&P
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How does jump risk affect the Delta hedge gain? Evidence from multi-dimen—

sion jump diffusion model

LIU Yang-shu' ZHENG Zhen-ong® CHEN Rong’

1.

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

2. Departmetn of Finance School of Economics Xiamen University Xiamen 361005 China

Abstract: This paper derives the stochastic process of Delta hedge gain under the general jump diffusion

process. Theoretically Delta hedge gain contains four components including jump risk and risk premium of

jump risk in our assumption. The theoretical result is tested with SPX option data. The empirical result indi-

cates that complex roles jump affects option prices. The result is significant when the model risk and market

efficiency effects are controlled. It is found that in different financial environments different types of options

are affected differently by the jumps.

Key words: jump diffusion process; Delta hedge gain; jump risk; risk premium of jump risk



