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Abstract

This paper investigates the impact of the launch of the CSI 500 ETF options on the volatility of the
Chinese stock market. By analyzing the return series of the CSI 500 Index from June 1, 2011, to June
30, 2023, we establish both GARCH and Markov-Switching-GARCH models to compare market per-
formance before and after the introduction of options. The results indicate that the introduction of
options significantly enhances market stability, reduces volatility persistence, and diminishes over-
sensitivity to information. Furthermore, the presence of the options market provides investors with
tools for risk hedging, leading to more rational responses to information shocks. Finally, based on
the empirical findings, recommendations are made for both investors and regulators to further pro-
mote the development of the financial market.
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BEEREARRIIE N, B EAE A0 SR J5 06 AT, X — AR A i M BT 7T B bR A . X —
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4.1, HEARIEE

AT TR G & HPAE 500 BEHg AT, SRS AT BT FHREA N TR iE 500 F8 200 HScE AN, s i m) 5
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Y, =(InR—InPR_)*100 (14)

St AL e, BEAFEARES LA 2937 A0 A AR . LA 2015 4F 4 H 16 H Ak 500 ik fE
TR PO HE B TRE o T A, BRI A FREAR: FEAR 152011456 A 1 HA 2015 4 4 A 16
H, 3£ 939 MR A FEAR2 8201544 A 17 HE 202346 H 30 H, 3 1997 MR A .

4.2. HABIEARFHE

AATE SR R E XA S BEAT AR 20 A7 o 3 AR A A FR I G M EL T B, B
WLEEREAR B BAE S AT DL o HE 2 UL 2 2RI P TR OB 2 2RI P 181, W08 0 W RE A B S RFALE - B
Ja, BEATPARRIERIIG A ARCH RUSIAS I, O Jm S A T A B 5E FE it

4.2.1. RS
B, FH RESHIFEABURIA S 08, 4587 1 iR,

Table 1. Descriptive statistics of sample data

1 HABIEER G

SRR THEA 1 THEA 2

FEA & 2936 939 1997
w/MA -9.08110 —6.39553 -9.08110
IEPN: 6.39265 5.41883 6.39265
SRR 0.09989 0.14148 0.08223
e 0.00986 0.06031 -0.01386
i % 2.54097 2.12743 2.73481
PRt 1.59404 1.45857 1.65373
s -0.96955 —0.46044 -1.11850
e &g 456177 0.87464 5.44536

J-B 4iit & 3011.93910 63.78350 2891.97460

J-B Giil-= i P14 0.00000 0.00000 0.00000

800+

600

Frequency
~
f=3
T

200

T T T ]
-10 -5 0 5

CSI500 log return

Figure 1. Sample data histogram
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giEA LR, aTLCE MAEAKEE M A ek i /e, LGRS iy T IR A I 3, RWIFEAFP 5
(ol RE e T IR A . A L AIEL L IS & 0T, FRRIRE A SO FAA BN W 2 IR QIR -
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Figure 2. CSI 500 index return time series chart

2. HiE 500 #5 B aE R [E

Log.Return

2012 2014 2016 2018 2020 2022
Index

Figure 3. CSI 500 Index logarithmic daily return fluctuation chart
3. HRiiE 500 $EH X H ik E R E
P 2 JeoR 7 HIE 500 FREU H et Zpsl, Sos HHRAEIERE. 131 3 WJoR T Hhiik 500 fR%LH s
FVTTHRAINEIL, W TSN T AR I BRI ER AT AR, E 2015 4F R AR A, R
VAR 535 IR, T AT P AR BRI e 1 XAl (s KSR &2 LT, IR 1 2 53 75 224k
422, FRRMERE
FERESL AR 2 B, WX A PR A AT Aa A 3. FRATH I R A . THEA 1 MR
2 AT T ARG, AR LR 2.
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Table 2. Sample unit root test

2. HABARGE

fabw FEA 1%7K T 5% K- 10%7K - ADF %il-& P1H
AFEAR -3.43 -2.86 -2.57 -13.569 0.0000
T Giit & THEA L -3.43 -2.86 -2.57 -8.9162 0.0000
THA 2 -3.43 -2.86 -2.57 -11.775 0.0000

MRAEE 2 KSR, =~ ADF #5523, DRIt w] DUE 4 e 51 4778 S AR AR BE, R WIRE AR 1 12

4.23. BRXMRE
Xt BIBEAT Ljung-Box H AR, 45 RUWIZE 3 s,

Table 3. Autocorrelation test of the series
= 3. IR BEEXRLE

H % ol s 2 St & P{H
Qu 23.412 0.0009
Q0 82.317 0.0000
Qa0 97.041 0.0000
Qs 1651.4 0.0000
Q% 2571.4 0.0000
Q% 3380.2 0.0000

TE: Quo R R FFAINEIG 10 B B AHRA S, Qp R P Ir G RIFFFILENE 5 10 B i) H AR R A 56

FEFF BB MRYERE S, Ljung-Box I (45 KR W], £E3 )5 10 By 20 BirAn 30 Biriey, 3422 3 5114
RO SR B ARG, PRI DEZE AR, Ak, e P o7 AP (P 4 R R 4 B AR, X ik —
DAL T 5B AT 53 1 B AR S E AT KACIZ VR -

4.3. ARCH MR R 18

SERIERSYE. PRVERI B ARSCHER IS, 5Tk R E AW 75 R W AAE R 77 22, RIET ARCH 2%
PGS . A 7 HIR L 2 1) ARCH S8R, ] GARCH SRIEAVHEAT 73 B A B @B 3. #5A%
s RAEE, WU TSI B4 ARCH 208, I H GARCH B R &G B, Mk, HHILEHEE
%, WATLAEAT GARCH BRI 1T . AR IR 45 SR 4 Fom. LM REGHE = 7 220050, Quo TP 41
J& 10 B

Table 4. Heteroskedasticity test of series
4. FHMRHEMKE

]l LM K54t & P&
Q1o 481.11 0.000
Q20 523.78 0.000
Qa0 574.19 0.000
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MEERATIL, FEARR Q SUit BARF N, XUMREAFHIAE ARCH B4, W] L& GARCH ##

it
4.4. 83 GARCH &8

i H) R E P H % GARCH #27, @i %}t /3 #T GARCH (L1) . GARCH (1,2) . GARCH (2,1) #I
GARCH (2,2) R S 5 A HCR , S5 4% GARCH (L) BEATBERN & o prfs BB T7 2277
S WAL

Table 5. Standard GARCH (1,1) model
% 5. FfE GARCH (1,1)#55!

Coefficient(s) Estimate Std. Error t value Pr(>|t])
ao 0.027777 0.004081 6.807 9.97e-12""
ai 0.061420 0.004251 14.448 < 2e-16™"
b1 0.927602 0.004390 211.304 < 2e-16™

¥E: Signif. Codes: 0 “**, 0.001 “**”, 0.01 “**, 0.05 “.”, 0.1 “ " 1,

GARCH (1,1)f B4 (1) 5644 77 22 T FER RN -
o’ =0.027777+0.061420¢2, +0.92760257

M7 5 ATLLE R, HRESTKRBUGTHEE 1% EEMHKCF MY EE RS, BLREMHES KT
%, XRPHIE 500 FEEN R RGP REMEIIRE. ARCH T R EUNTHE 9 0.061420 F
0.927602, F 12y 0.989022, R A 1. XK T I A RS MRS, (HE4 6 NI %
WA, KIFHN I RFFEALE T R, 3 CARCH B8 — g 2 5 bl 1 BB Rtk .

AR SCRE I DR ] AR 0 S 45 K PT REAESL AR R A T AR Ak, AT DAE— 025 R SR AR A L 4 A 2

RS, XA G IR ZE 7 50T 7 ARCH-LM K536, 4% 7 G 4Ch 10, 20 130 By, 4554k
6 flm. IXEELE B IGIE T GARCH MR TT BE m il 1 SIS A4 8k

Table 6. ARCH-LM test
%% 6. ARCH-LM &%

Fe 3 LM fe s gtit & P1{H
Quo 7.1838 0.7080
Q20 10.123 0.9659
Qa0 29.673 0.4825

RAEL 6 MR ER, &1 GARCH BAHLG, TRz FHIRREIEA R, RIF I CAFAF
FE R FEH ARCH 208 . X RS BT M8 GARCH BRL, REAS T4 () 264 5 057 20k C 2 T il B
4.5, #37 Markov-Switching-GARCH #&#!

2o 3k GARCH BERLFAR4 L, FEA T 51 1) 5% 1R 57 7 22 PEAS LASCT i B, HLARAS 21 42 25 (1) ARCH 2R
K, AA R 5 S #E Markov-Switching-GARCH 7 .

FEPERR B, JATZ R T AR TR . e BB 7. BEfE, AT AR, TR
AL FIFREA 2 #0571 Markov-Switching-GARCH #55,  31:33E47 7 2 f1 FE IS EL 2T o
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% 1) Markov-Switching-GARCH (1,1) 87 iz it
Yi = Hs T U0y
& =U,0, (15)
ol =0, +a 8, + P, 100,
Hrhs ={1,2} .
451 HEBEYEEIRE
TERJR G PIIRE MS-GARCH (L,1)# A, FRATEAT 7 2 K RIS, Bk 288 IEAS 0 i .
TARTIX SRS, TR R B A S ENYIAE, BRI E % E SR 6] e,
TEWE 7,

Table 7. MS-GARCH model parameter interpretation and initial value setting
& 7. MS-GARCH R A S HER MV IGEIRE

24 il e LG
¥ BERLECR -, A AR B A A R 7 980
axiil B2y AR, W “norm” . “std” F1 “ged” norm
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Table 8. Posterior mean of parameters of the full sample Markov-Switching-GARCH model
52 8. 2#EZA Markov-Switching-GARCH #8153 5141418

R 25 Ja W E
12} 0.0223
o, 0.0550
B 0.9168

DOI: 10.12677/sa.2024.136233 2421 gt 5N A


https://doi.org/10.12677/sa.2024.136233

AR

w, 3.0119
(21 0.3101
Bos 0.5907
Ty 0.9294
M 0.8500
DIC 10181.73167
Acceptance rate 0.2610

MG 8 HHT A, RS L ARIRBBIRE, KB 8o, + B, 9 09719, RURAHIFF SRR,
BB AN A2, GRS 2 WO, B3 a,, + B,, 79 0.8828. Hi & s FF4E
Ve R ZAR T AL 40 GARCH HERY, RPN a5 5 51 70 i AR IR AS AT A, S REHER S N B 4
P, WISk T AT SE 2K 58 GARCH BRI (i i i v il R AU AT SCHR BN A, T BATHSR M veipd
BPIREFFERIL N 8~9 K, MR BPIREFF SR B LA) Ny 35~36 K, IXRWURBBPRE BAT HE m iHF
Bk, i H B e T A e 2B Bl 2 ) R A A A S P sl (U

45.3. MFHEAREIL Markov-Switching-GARCH &

F2 Rk, A K Markov-Switching-GARCH A58 3 F F-FREA 1 FIFAEA 2, (RFFS 2 BT AR IR 1 2 5L
WIGEAE , FFIR BT 72 IR — S 43 A o 0T R 22 40 A R IR 70 A1, T 3 WAk 6 SR 72 43 41 (GED)
{6 %1 ) 4 T [0 P 90 (1 JE R e o BB [ S0 i 48 SRV LR 9.

Table 9. Subsample Markov-Switching-GARCH model parameter posterior means
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Table 11. Average duration of high and low fluctuation states of subsamples
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