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Figure 2

CSI 300 Stock Index Futures Returns, Jump Probability and Volatility
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Figure 3 CSI 300 Stock Index Spot Returns, Jump Probability and Volatility

B 2 T 3 Bk BR R R L (W B, KR Bk BRER
RN Y 0 A H TR 2 HOBRBR B 4 Ok B BEBR . BEER
I H 98 BE R 1 B ME T S B BR 51 2 X e T 47 B BR B AR
BE, PN 5 (] Bk 9 Y85 28 8 ) OB 00 16 1 0
& BB 22 XRS50 5 R A B AR 5T R BT T
B ER R AE . Bk BRI th S £ ik BR R /D 2 4 Bk BR 3 R
AR, S o M RIEM R TS FBe %L1

T

Ju,:-"h,sgr,s
ﬁ&?&ﬂﬁﬁ%ﬂﬁ?ﬁ%lﬁkd\ﬁﬁfﬁaj el
2 Jﬂ.l'!b‘l

fit o %3 45 P 300 LS W 4% T 3% 5 i dE BLER T
] ) Bk BR Wk R AT AR IR 45 R -

R RENSARENSRKSHBNOBER
Table 3 Test Results for the Stock Index Futures

and Stock Index Spot Jump Spillover Effect

iy B
BEX HERT A
RE 18R

FH 0.653°°0.441""

BRBR RS H A=
WH 0.274° 0.158*

Bede e
L

[7] A Bk R 58 i 0.052* 0.052* 0.075 0.066

SEHBEEER A —0.701"-0.701* -0.976"-0.522*

W R34 R A A, BRI M R B

EREMBEERI G . BEERER R E10% K F |
B E . AR 5T T 2 A B 5T T 4 9 Bk BR R AR
K TF WA BUGE 17 5 0 A B 4% 7 5 ) Bk BR R i AR
s B R A BT A gm ok BR G B2 e 5 M9 B
BOxt B 0 B W e BEBR Y B2 RA AE X AR . R B
BRER 51 B9 e K 3 K T B BEER 5| R 1 i & ]
FOFHBEERE H A MR H MK BARAR, #
B () THMBKRERRAES HXEKH
B KB 6T (B3 5T ) T 4, 03 5% 5 BL A% T 3 1] A9 0L 1) AL
RAARAE., RIEMESRBEARZEAEAEHREY
FEEBXR WMEMBENFEREENAARER
R, SFIBRER R /N O E, R T B A
MMM R T ARG BEMRS kS
BLG% T 5 2 18] 1 5] H Bk BR 58 BE 5 7 2 BRBR K /N B
&, IRAE B 5T OF B Bk BR K /) 4 3 K T IRIE B AR T
P BRER R/ X {H, X 5 BT30S R B e A 5T Bk R
SRR T REARMEG ERE -2,

5 &ip

I T SRS B A BE 3 B W2 BRER T
BB Sh AR R, BF 5% b [ R 4R 3 B T 3 A B BR T 4
Py Bk BR R 352 3 R AE . 4R 4§ GDED-SVC] B B 9 b1 44 efi
Bk, i FAMCMC 35 R B BoRk . ¥ B RY 7 FH 3
[ PP BR300 iR AR i M SR B BR T ag , B K
Bk K 0 36 30 4 AiE LA B A 0 1% 5 R EE B4R h 3 2 [
1 B BR KU B 5 e L . BERES RN,

(1) REFE B8 77 22 K F B 6 O 2, 01 18 T 45 Uk 3h
U B | R T B85 T S e g KUR: . AR AE S AR 2R
A BB WA R R 28 O R, BB Y IR R B Y R



53

B GEA A ) SOUUE B A B BRER Y AL T LA S B2 B sh B 52 157

FIEZ 40 A o B2 (H, P [ B A 5% Wi 2 A A B 6T
BB BRI, FHFINRARTZEY
B o

(2) 58 52T 7 0 L, BL 5% T 5 % A0 3 ob o F0 A
75 1H B 10 TR0 80 R o B 0 5l i 3R R A L
Sid s & Bk LR S T B &R 2 B AR X AR, 5T
MBI T % Rl dE R R B, (H iR
BN, I BB b R AR K T 5 B R R,

(3) 4 B 1 52 J° ) Bk BR 56 2 2 B/ I 46 1E , e 4
5% B BR 5 BE 5 T R AR B BT 5 B e 00 T R U 3 E K
o BB T e BT H L, BEh MR AT
Jec i LT ; AR 1 5% A0 A A BL BT ¥ A7 A B WAL AT
RONE, AR B R AL FF R i BB 58 . BEIg I R R(E
ZHNEAREMRTEHRELSOWIE,

(4)JBe$s 39 5% A0 A s B 5% i B 7 o 3 1) Bk K Yl
H RO, e F 3 5% T 3 % A A B 6 T 3 A Bk BR s
B 3 K F cdie B4 Tl 3 2ot B4 0 9% T 3 A4 Bk BR i
M, M5 T BkER 5 B RETE X H S EF W
HEEIE (MR T,

B RS Pl 35 7 9 A0 P B B 29 A A BLA A R
B9 BEBR , 3 B BR5R B2 2 3R = 0 R AE L B i A o
il 3 220 1 T A 2 R O SR e L JRE R L IR X R A A O
ELA R R ZHENERE RRAFHE L
MY, REERBEAHRNEFTEL TS
WA BT 3E 5 AR B IR B BT T 3, AT O £ BT R
BEAAGNE VB EEXE N HEWIFELE
2 LR AR

BB A R Z 41 T H 14 & # GDED-SVC] 1%
R4 B A F o B 0P IR 300 B 98 HA 6% T 3 R A 9 B0 AE
i 37, — 4 B BF 58 T 97 Ok SEE RS T Y A R 3 A
2 AV B, %5 % B My s A RU 7 | A A0 R [ 30 4] T
FHRAMRER

SENM:

[1] FU X,SANDRI M, SHACKLETON M B. Asymmetric effects
of volatility risk on stock retums ; evidence from VIX and VIX
futures, Journal of Futures Markets ,2016,36 (11);1029-
1056.

[2] MIAO H, RAMCHANDER S, ZUMWALT | K. S&P 500 in-
dex -futures price jumps and macroeconomic news. Journal of
Futures Markets ,2014,34(10) ;980-1001.

[3] BOHL M T,SALM C A, WILFLING B. Do individual index
futures investors destabilize the underlying spot market?.
Journal of Futures Markets ,2011,31(1) :81-101.

[4] CHEN H Q,HAN Q, LI Y X, et al. Does index futures
trading reduce volatility in the Chinese stock market? A pan-
el data evaluation approach. Journal of Futures Markets ,
2013,33(12) : 1167-1190.

[5] &, 4% gAY P EBRAGH I EZmN: T2
55 HAR BRI, SRS, 2016,29(6) :28-38.

QU Hui, JI Ping. The role of cojumps in forecasting covari-
ance matrices in Chinese stock markets ; a study based on the

multivariate HAR model. Journal of Management Science ,

2016,29(6 ) :28-38. (in Chinese)

[6] KAECK A, Alexander C. Stochastic volatility jump-diffusions
for European equity index dynamics. European Financial
Management ,2013,19(3) .470-496.

[7] CHANG C,CHEN L J,FUH C D. The pricing of risk and
sentiment ; a study of executive stock options. Financial
Management ,2013 ,42(1) ;79-99.

[8] GONG X L, ZHUANG X T. Option pricing and hedging for
optimized Lévy driven stochastic volatility models. Chaos,
Solitons & Fractals ,2016,91.118-127.

[9] KOU S G. A jump-diffusion model for option pricing. Man-
agement Science ,2002,48(8) :1086-1101.

[10] KOU S G, WANG H. Option pricing under a double expo-
nential jump diffusion model. Management Science ,2004 ,50
(9):1178-1192.

[1L] mfE 40 4. Bl of 18 F 9 48 A HE 25 5 o R & 1 W AR

ity PEEER S ,2014,22(8) ;29-36.
XIANG Hua, YANG Zhaojun. The pricing of the corporate
securities and the optimal capital structure under a jump dif-
fusion process. Chinese Journal of Management Science
2014,22(8) :29-36. (in Chinese)

[12] %, R, B 0 6. D8 ki 25 5 10 & 40 4

filk BE A £y . RYE TR ,2016,34(4) :26-32,
YANG Zhaojun , ZHAO Zhiming , LUQ Pengfei. Capital struc-
ture under a mixed guarantee and a double exponential jump
diffusion model. Systems Engineering ,2016,34(4 ) .26-32.
(in Chinese)

[13] wha, SR uFHE , E G, . AR TR 8 A 47 4 8 5

Y — 4~ o ;. B3R L Jump-GARCH-Vasicek 1 Al fiY
fHEYSNH. EE 5% ,2014,23(5) :198-204.
XIE Chi, ZHANG Jiaoyan , WANG Gangjin, et al. An im-
provement of research methods on the behavior of RMB short-
term interest rates : construction and application of double ex-
ponential jump-GARCH-Vasicek model. Operations Research
and Management Science ,2014,23(5) :198-204. (in Chi-
nese)

[14] BT, &%, X HF. DU Bk T HOL R T A ik 2y )

K fy W] % it 5 . RETTRE, 2011,29(6) :60-64.
S8ONG Dianyu , JIN Hua , LIU Shancun. The convertible bonds
pricing with default risk under double exponential jump diffu-
sion process. Systems Engineering ,2011,29(6) :60-64. (in
Chinese )

[15] B, R E W, WM B2k BRER - 9 BUAR 4 F 45 R

B AH G i B A AE S5 4 Copula B 0. (P E BB R 2,
2014,22(3) :1-12.
LUO Changging , ZHU Huiming, OUYANG Zisheng. Variable
structure Copula models of credit risk correlation under the
condition of jump-diffusion process. Chinese Journal of
Management Science ,2014,22(3) ;:1-12. (in Chinese)

[16] E B, XB, W5 . 2T BEY BOT R A ETF B2 ah &
i 4 AL B i AF 5 . EERIRAE , 2017,29(3) :12-26.
WANG Liang, LIU Xiao, JIA Yujie. A study on the dynamic
market risk measurement of ETF based on the jump diffusion
process. Management Review ,2017,29(3):12-26. (in Chi-
nese )

[17] JEf5, ] R fa, Ay e B HLBK AR ) SCOUE A 4 F 1



158

B BB (Journal of Management Science)

2018 4£5 A

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

MEBRKY BMER LN RETEEIESE R,
2013,33(11) :2746-2756.

ZHOU Wei , HE Jianmin, YU Dejian. Double -jump diffusion
model based on the generalized double exponential distribu-
tion of the random jump and its application. System Engi-
neering — Theory & Practice 2013 ,33(11) ;2746-2756. ( in
Chinese)

AR Skt YE, SR TUAE BBk BR B #CHE AL i MCMC
flith. RGELES M ,2006,21(2) :113-118.

HU Suhua, ZHANG Shiying, ZHANG Tong. Using MCMC
method to estimate double exponential jump diffusion mode.
Journal of Systems Engineering ,2006,21(2):113-118,
(in Chinese)

BOLLERSLEV T, KRETSCHMER U, PIGORSCH C et al. A
discrete-time model for daily S&P 500 returns and realized
variations ; jumps and leverage effects. Journal of Economet-
rics ,2009,150(2) :151-166.

B, sh WL Bl 3R RS i R R AR R e
# RETEELS5TE,2011,31(4) ;761-770.

CHEN Rong, FANG Kunming. Volatility risk premium in
Hong Kong stock market. System Engineering — Theory &
Practice 2011,31(4) :761-770. (in Chinese)

HORVATH R, SOPOV B. GARCH models , tail indexes and
error distributions ; an empirical investigation. The North A-
merican Journal of Economics and Finance ,2016,37.1-
15.

SAEYE , R HE L, IR G WYL e L R R A TE 95 ol Bk B
Levy if TR AR 2 f. BN HFH R, 2014,17(8) .74~
94.

WU Hengyn, ZHU Fumin, WEN jinming. Option pricing
based on conditional infinite pure jump Lévy processes with
leverage effect. Journal of Management Science in China ,
2014,17(8) :74-94. (in Chinese)

XA, P4 P BR300 {7 B IR 10 5F fr i AN 39 R Bk
BRsh i S2AE 4y B MR S EE, 2010,29(6):
1096-1103.

LIU Jiangiao , SUN Wenquan. An empirical research on vola-
tility asymmetry and jump behavior of CSl 300 index futures
mock trading price. Journal of Applied Statistics and Man-
agement ,2010,29(6) :1096-1103. (in Chinese)

A, E g o [ 0 A e o e I K R B 1R
i #6654 F 7. SERRER ST, 2011 (1) :195-206.

ZHAO Hua, WANG Yiming. Time-varying jump of behaviors
of China's futures price and the impacts of jumps on spot
price. Journal of Financial Research ,2011(1):195-206.
(in Chinese)

AR T 0 B Sk B Y B4R TR I R (A . B
it 5S&E ,2016,35(5) :916-928.

ZHAO Hua. A study of hedging for stock index futures with
common jumps between futures and spot markets. Journal of
Applied Statistics and Management ,2016 35(5) ;916-928.
(in Chinese)

PR, A4 O TR 0 32 5 2 I A B i Bk B R B
. L, 2015,50(1) :153-167.
CHEN Haigiang, ZHANG Chuanhai. Does
trading reduce stock market jump risk? Evidence from the

index futures

[27]

[28]

[29]

Chinese stock market. Economic Research Journal ,2015,50
(1):153-167. (in Chinese)

T4, SN AR . BT kb IHORE AL % i 4 B IS
WSS RETERIL 53X, 2015,35(1):67-
74.

ZHANG Jinsuo, JIN Hao, ZOU Shaohui. Long term analysis
of oil price forecasting based on jump-diffusion models. Sys-
tem Engineering — Theory & Practice ,2015,35(1) :67-74.
(in Chinese)

YU J F,XU W D. Pricing turbo warrants under mixed -expo-
nential jump diffusion model. Physica A : Statistical Mechan-
ics and Its Applications ,2016 ,451 :490-501.

CHIANG M H,LI C Y ,CHEN S N. Pricing currency options
under double exponential jump diffusion in a Markov-modula-
ted HIM economy. Review of Quantitative Finance and Ac-
counting ,2016 ,46(3) :459-482.

[30] ERAKER B, JOHANNES M, POLSON N. The impact of

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

jumps in retuns and volatility. Journal of Finance ,2003,58
(3) :1269-1300.

ASGHARIAN H, BENGTSSON C. Jump spillover in interna-
tional equity markets. Journal of Financial Econometrics ,
2006 ,4(2) :167-203.

ASGHARIAN H, NOSSMAN M. Risk contagion among inter-
national stock markets. Journal of International Money and
Finance ,2011,30(1) ;22-38.

Fren 7, XU, 9% 7. I TR300 M4 0 0T b A 3 4T
Mg Esh Bt RES M n PEEENSE,
2014,22(10) :9-18.

QIAO Gaoxiu, LIU Qiang, ZHANG Maojun. The impact of
CSI 300 index futures on the continuous volatility and jump
volatility of the cash market in China. Chinese Journal of
Management Science ,2014 ,22(10) :9-18. (in Chinese)
LIU Q F,TU A H. Jump spillovers in energy futures mar-
kets ; implications for diversification benefits. Energy Eco-
nomics ,2012 ,34(5) :1447-1464.

XUPRE , VAt . B P AhHE [R] A B 1 56 B 1l b =2 ] Y
BEERBR AT A AT HRE A RETEER
530§ ,2011,31(4) :679-690.

LIU Qingfu, XU Youchuan. Jump spillovers between domestic
and overseas non-synchronous futures markets ; based on the
perspective of risk events. System Engineering — Theory &
Practice 2011 ,31(4) :679-690. (in Chinese)

PR A, T F1. M AE 30 BUAR (R A Bk ER U OB K
HiFE R ETFK R AR HER 88
HIR (A SRHIR) ,2013,55(4) :17-25.

LIU Qingfu, ZHU Yao, FANG Li. Jump diffusion and infor-
mation content between stock index futures and its spot mar-
kets ; a new evidence on regressive models of jump variables.
Fudan Journal ( Social Sciences) ,2013,55(4) :17-25. (in
Chinese )

VAN DER MEULEN F, SCHAUER M, VAN ZANTEN H.
Reversible jump MCMC for nonparametric drift estimation for
diffusion processes. Computational Statistics & Data Analy-
sis ,2014,71.615-632.

LYKOU A, NTZOUFRAS 1. On Bayesian lasso variable selec-
tion and the specification of the shrinkage parameter. Statis-



553 4 R <) SOUEE B A B BRER Y BB AL T SR B R S B 5T 159

tics and Computing ,2013,23(3) :361-390. jump models using stock and option prices. Mathematical Fi-
[39] YU CL,LI HT,WELLS M T. MCMC estimation of Lévy nance ,2011,21(3) :383-422.

Research on Stock Index Futures Volatility under Generalized
Double Exponential Distribution Jump Diffusion Model
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2 China Center for Social Computing and Analyties, Tianjin 300072, China
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Abstract ; There are both continuous volatility caused by the usual information and the jumping volatility caused by the sudden
impact in financial futures market. And the financial market volatility exhibits both diffusive and jumping characteristics. At the
same time, there are spillover risks and flock effects in the jump and volatility behavior between the financial futures market and
spot market. In addition, the returns of financial assets jumps show non - Gaussian properties, and the normal distribution as-
sumption cannot describe the stylized phenomenon( the leptokurtic, skewed and asymmetric phenomena in noise distribution) in
jumping and volatility.

Considering the leptokurtic, skewed and asymmetric phenomena in the financial futures distribution, the asymmetric and bi-
ased generalized double exponential distribution( GDED) is used to characterize the non-Gaussian features of the returns. Taking
into account the time-varying, clustering property and heteroscedasticity of financial volatility sequence, and the leverage effects
between returns and volatility, the generalized double exponential distribution is introduced into the double-layer jump diffusion
( SVC]) model in which the returns series and volatility series both exist relevant jumps, thus constructing the GDED-SVC]. This
jump diffusion model is driven by GDED distribution and we theoretically analyzed the superiority of the model. According to the
derived likelihood function estimation expression of the model, the GDED-SVC] parameters are solved by using the Markov chain
Monte Carlo( MCMC) simulation.

And the newly constructed model is applied to the financial futures market and spot market of China for empirical resear-
ches. The jump and volatility behavioral characteristics, inter-market jump and volatility risk relevance are analyzed, which in-
clude the non-Gaussian feature analysis of two types of market jumps, the synchronic deseription of the stock index futures and
spot, and the jump spillover behaviors, jump intensity and jump size analysis between stock futures and index.

The empirical studies show that the GDED-SVC] model captures the leptokurtic and thick tail characteristics of the returns
distribution well. The rise and fall probability of futures returns and the spot index returns are asymmetric. The futures volatile
intensity is higher than the index volatility, while the persistence of stock index futures volatility is relatively lower than that of the
spot index, with the stock index has stronger leverage effect. The stock index futures and spot market display two-way jump spill-
over effects.

The conclusion contributes to the understanding of risk transmission mechanism and the risk spillover correlation of the fi-
nancial stock index futures market and the stock index spot market, as well as helping investors to avoid risks and strengthen su-
pervision of supervisors.
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