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Alpha 0 2.04 x 107%(7.724 5) 3.5 x107%(6.321 9) 2.8 x 107°(2.964 5) 2.4 x107( 18.927)
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Table 3 Time series analysis of HSI” return rate
Y ¥ & z
0. 000 2 0. 000 3 - 0. 000 0.008 3
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Table 4 Parameters and test for conditional levy models of FIST
a 0.595 5 0.00 ~0.00 0. 00
b -0.623 1 1.01 0.99 1.01
c 2.39 x 107 1.00 1.00 1.00
D) 2.82 x10°°
-0.001 -0.13 -0.18 al 0.07
3.02 4.29 4. 14
Bi 0.89 - - - _
0.62 - - - -
c - - 1.5747 0.857 2
A, - - 2.007 2 1.384 7
A - - 1.807 3 1.2453
a - - 0.3857 0.001 6
KS - 0.002 4*** 0.288 0 0.500 9
AB - 0.000 0 *** 0.708 5 0.189 3
RS - 0.827 6 0.845 3 0.743 3
2.5% -2.103 -1.96 -2.2023 ~2.2050
N 1.709 0 0.3375 1.2207 1.5324
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Table 5 RMSE APE AAE ARPE of the models
/ AAE APE RMSE ARPE
GBM-call 16.6 0.04 21.1 0.06
CTS—call 20.0 0.05 25.5 0.05
RDTS-call 15.1 0.03 20.3 0.05
(10 GBM—put 23.5 0.09 28.5 0.11
CTS-put 8.43 0.03 9.6 0.12
RDTS-put 19.0 0.07 23.6 0.12
GBM-—call 4.6 0.02 58.8 0.34
CTS-call 11.6 4.7 x1073 22.5 0.38
RDTS-call 44.2 0.017 57.3 0.35
( GBM-put 23.7 0.014 37.3 0.47
CTS-put 24.3 0.014 38.6 0.53
RDTS-put 22.7 0.013 36. 1 0.47
GBM-OTM 4.7 0.16 9.9 0.81
CTS-OT™M 13.4 0.45 28.1 0.92
RDTS-OTM 4.4 0.14 8.4 0.81
( GBMATM 48.7 0.013 55.4 0.027
CTSATM 39.8 0.010 49.5 0.027
RDTSATM 45.4 0.012 53.6 0.019
: GBM.CTS.RDTS . Levy
call put . 3 OTM
(out of the money) ITM (in the money) :250( step) x10 000( path) x10 000( integration) ( CPU:
2.2GHZ RAM:2G) 5% 30min 1/4.
Merton ’ Carr
3 Levy
( )\ 6 2012 5
( ) ( )1
( ( 1
). N ) 2 -4 5-6
3 MCMC
( 6) .

2011 11
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Fig. 5b Option prices and implied volatility in medium term without leverage effect
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Fig. 5c Option prices and implied volatility in long term without leverage effect



2014

8

6a

Fig. 6a Short term options and the implied volatility

6b

Fig. 6b Medium term options and the implied volatility

6¢

Fig. 6¢ Long term options and the implied volatility



8 Levy — 91 —
6
Table 6 Loss function of short medium and long terms options
Maturity Type AAE APE ARPE RMSE RMRE
147.487 3 0.2757 0.536 9 149.888 9 0.006 9
Call-BS
(292.774 5) (0.389 8) (2.444 4) (302.030 4) (0.0137)
I 145.562 4 0.272 1 0.539 1 147.607 6 0.006 8
Call-TS
(278.127 1) (0.370 3) (2.327 4) (286.830 8) (0.013 1)
142.406 7 0.266 2 0.495 1 145.493 0 0.006 7
Call-RDTS
(280.171 0) (0.373 1) (2.274 4) (288.825 1) (0.013 1)
(1 33.536 4 0.068 3 0.141 8 36.785 3 0.001 6
Put-BS
(179.215 1) (0.318 6) (1.239 8) (192.494 9) (0.008 4)
33.5335 0.068 3 0.1499 37.640 3 0.001 6
Put-TS
(182.744 9) (0.3249) (1.308 8) (194.358 9) (0.008 6)
30.434 3 0.062 0 0.107 3 35.164 0 0.001 4
Put-RDTS
(178.213 0) (0.316 8) (1.3147) (190.230 2) (0.008 4)
409.544 3 0.380 0 0.8220 414.067 3 0.0150
Call-BS
(591.201 3) (0.548 5) (1.376 0) (593.541 1) (0.027 7)
CallTS 387.301 8 0.359 3 0.766 4 392.154 2 0.0150
all-]
(514.530 2) (0.477 4) (1.1929) (517.1219) (0.024 1)
310.968 9 0.288 5 0.2518 373.092 6 0.014 7
Call-RDTS
(505.006 5) (0.468 5) (1.103 3) (507.117 5) (0.0237)
(3 90.585 8 0.103 1 0.238 8 98.250 3 0.010 2
Put-BS
(227.522 4) (0.2589) (0.465 8) (233.526 3) (0.0107)
5 89.557 2 0.101 9 0.246 4 97.449 9 0.010 0
Put-TS
(237.5857) (0.270 3) (0.491 1) (243.138 9) (0.0111)
62.614 9 0.071 2 0.1280 74.196 2 0.006 9
Put-RDTS
(97.300 5) (0.1107) (0.230 8) (105.842 0) (0.004 6)
584.3153 0.412 8 0.666 9 586.436 9 0.027 4
Call-BS
(689.916 2) (0.487 3) (0.865 4) (693.597 1) (0.032 4)
509.191 1 0.359 7 0.5753 510.908 8 0.023 9
Call-TS
(633.7717) (0.447 7) (0.7817) (635.613 8) (0.029 7)
567.761 0 0.401 1 0.614 7 572.361 0 0.026 6
Call-RDTS
(483.682 7) (0.3417) (0.591 1) (485.109 1) (0.029 7)
(6 231.350 4 0.224 6 0.356 7 236.591 4 0.0109
Put-BS
(292.318 3) (0.2838) (0.373 2) (300.985 4) (0.0137)
PuLTS 74.103 1 0.072 0 0.127 2 80.732 9 0.003 5
ut—12s
(219.988 3) (0.213 6) (0.288 3) (225.313 8) (0.010 3)
65.096 7 0.063 2 0.092 8 72.410 4 0.003 1
Put-RDTS
(123.541 1) (0.1200) (0.1559) (129.048 7) (0.005 8)
1 3 6 .Call Put N
BS TS RDTS N Levy
10 000 1% .
3 0 0 0.02 0 . AAE: ;
APE: . ARPE: ; RMSE: : RMRE:
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Option pricing based on conditional infinite pure jump Levy processes with
leverage effect
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Abstract: Considering the negative correlation of stock returns and its volatility this paper established a time—
varying infinite pure jump Levy processes with time-changed conditional expectations and volatility in discrete—
time. According to local martingale measure transformation we derived its equivalent risk neutral pricing mod—
el for the conditional Levy processes and used in the Hang Seng Index options for empirical research. Studies
show: the conditional Levy processes with leverage effect jointly portray the asset prices’ time-varying drift
variance non-Gauss random innovations and asymmetric volatility four states and this model has wide appli-
cability; compared to Brownian Motion Jump-Diffusion and Variance Gamma process Tempered Stable
models have better performance in capturing leptokurtosis and fattailed features; with leverage effect option
pricing capacity of conditional Levy process has been greatly improved we also found that Rapidly Decreasing
Tempered Stable process performs more robust.
Key words: leverage effect; conditional Levy processes; infinite pure jump tempered stable; ARMA-
NGARCH model; option pricing
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