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Abstract

Utilizing the GJR-GARCH model, this research focuses on CSI 300 index options to investigate their
pricing dynamics and responsiveness to market shifts. Analyzing option price data from March
2022 to December 2023, the study delves into the statistical features of these prices. The observed
non-normal traits, such as peakedness and thick tails, distinctly signal the intricate and heteros-
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cedastic nature of volatility in the CSI 300 option market. Employing a GJR-GARCH model, the re-
search delves into the volatility of CSI 300 index options, affirming the model’s effectiveness in ex-
plaining market volatility characteristics. The study introduces a novel volatility metric, offering
valuable insight for China’s option market pricing. Anticipated outcomes include significant con-
tributions to financial market development and informed policy recommendations for decision-
makers, fostering the robust growth of China’s stock index options market.
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Table 1. Descriptive statistics of variables
= 1 TEREARMST

Bl FEA = ¥ FrifEZE 5 /ME =N i e JEg
Higs#th  454.00 227.28 147.24 0.80 596 0.19 2.01
H& M 454.00 227.46 147.20 0.80 595 0.19 2.01
Tk B R P 454.00 -1.80 21.43 -85.80 109 0.24 6.19

A B 454.00 -1.67 21.88 —85.80 109 0.35 6.04

e 454.00 574.43 1993.56 0.00 13526 4.62 24.44
FRAE 480 454 3780000 14000000 0 110400000 5.58 35.99
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Figure 1. Trends in the price (PRICE) and price changes (DPRICE) of Shanghai and Shenzhen 300 Index
1. SR 300 BARLN4E PRICE 5 DPRICE L xta%

NS B8 471 PR A5 A7 LE SR AR DARR BRI 8] 7 B (0 PR, 3 G R VA A0 AT A7 AE D RE L %, SCEE AR A
Bl #% PRICE L J2 4/ 4% 25 DPRICE #EAT BAALIRKG 46 (ADF) (W35 2), HEEF 4R : X PRICE i 5 H &
HAE 10% M W3 MK R IRANEEE, PRIl PRICE 7] g2 — MM EEFAa i 18741 {H—r %73 )7 %) DPRICE
15 1% B E MK M@ 7P RN BE AR AR, Kk, PRICE N1 (1), REVFZ &G T4 s
THFRENME, (HR T OB E—P4 X DPRICE MR T 5%, I RSV & DPRICE fE8)ARA F
PRt R .

Table 2. ADF Test results for variables
522 T8 ADF BIG4E

e ADF 4t PEBERER P E i
Price -1.61 0.48 AN PR
dprice -24.11 0.00 Fi

NG % 72 (DPRICE) ) — A IR P G v, & 2 JEoR 1 VPRI #4234 #1541 DPRICE [ fm 5 . Uig
[Z. 1%, DPRICE JPHIRImIE N 3.32, XEME FHIM A AIEANA R KMIEE; HiX, DPRICE [lf
JEIRE T 36.04 KT 3, I8 MFHIMESE & T B0 A (bR FEE T, o] DU — B S 7 51 2 30
QIR FIRHE, 45A XM IE{E B3 2], DPRICE FAI 2RI T —FoigE RIAE IES 540
i GARCH A ({4645 22 S R bk 22V 2 ) 2k R, I iR S &7 ZHEAREXR R, W
Il GARCH A |32 )87 FH T4 4 il 08 7= e s 3R vh IR B AR IR o A SCH GARCH A5 Y [
HHiSCHT %3] DPRICE M#ds a6, it — PR R B IBCE MR LR 7R .
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Figure 2. General descriptive statistics of DPRICE
2. DPRICE By—f&##iR M 41t

R G R B AT A TARRS, AR R RS WRE R R E R, F, ARSCEX
PRICE HI# 52 N ] GARCH BB EAT il i, DA ZUE B IR BN i GARCH #5781, e & B [ 3k 4%
T REEE K. AIC F1 BIC #EN 2545, DA FL7E i sl 2600 5 77 T IR U (FE L 3). 7EXT
i PRICE [ 43EAT 5 — 0 ARCH k38 5, RKILLERT 5 25 Bris ARCH K46 (1 £ B Mt 28 /N T 2 3 K7
0.01. HULFIER] PRICE FRAIIR ZEAAE MR 2. IEWIRTSCHTR, ST 5 DU 2 s, A0
THi%$ GARCH R T A B A, R AV #7 GIR-GARCH (2, 2)# A, X — i F A ik 5 % 1 HER
Tt 7Rl A B B

Table 3. AIC (Akaike Information Criterion) and BIC (Bayesian Information Criterion) criteria
& 3. AIC, BIC A&

variable Coefficient Std.Error t-Statistic Prob. AlIC BIC
ARCH 267.42 9.29 28.80 0.00 5508.53 5525.01
GARCH (1,1) 267.42 9.29 28.80 0.00 5508.53 5525.01
GJR-GARCH (2, 2) 268.17 7.92 33.84 0.00 5512.27 5536.98

A T 1% GARCH BB TH45 R .l 3 fliT 45 RA h, Bt GARCH Tl & £ #R7E 5% /KT
TEFE, EURE GARCH HUARKE 5% &2 MK-P T2 R K a Ity 0.32, i WAL REs iR
WLl T 2210 32%. T A 00y 0.41, B8R PR AR B [ 8cE, MIXT T A A I,
RAMEE RS HE; M EAUREH-2750.14 X HUBLAR B, 5 WAL ) LI o dis (R 0L e o R I
B, SO R 2 WA AR X B AUl 5 R S Y

Table 4. Modeling and estimation results of GJR-GARCH
%2 4. GIR-GARCH HyEHEMHITER

variable Coefficient Std.Error t-Statistic Prob. AlC BIC
ARCH 267.42 9.29 28.80 0.00 5508.53 5525.01
GARCH (1,1) 267.42 9.29 28.80 0.00 5508.53 5525.01
GJR-GARCH (2, 2) 268.17 7.92 33.84 0.00 5512.27 5536.98
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Figure 3. Estimated volatility changes of GARCH (2, 2) model
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B — BRI 300 FRECIRL, T DL MRE: (1) 300ETF HIAUK 21 H & v EIH H 43 125 1Y
ANEWI=, BEE TR, ZHIB IR 300 FaE0W 12 A 28007 7E 2023 4F 12 A I, BIfE 12 A
25 HEZ2IW. (2) PhE BTSN K = 2800 J6. (3) HIE3I%E o A4l GARCH BT R H
AR . (4) VR 300 ARSI NS a, WTLAMAS 5 i BAESRAS . (B) M ERAT R RE AR R 2
(SHIBOR) Z i FH T S v [ 17 37 AR A0 T KB R 38, A SCAd FH 2 e An R AR AT T [EDL R 22 4 4 Sy
WIBGE b e R A 2, H b BN IRARAT IR £, 2023 411 4E 4k SHIBOR 4 2.54%.

$e A BV ZEURNAT S - HrRHRI(B-SIRGE M A2, £33 t(0 <t <1) W Z%Iy% 300 Fa#k
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Bt B (DA K, IRUIN S C B R IE, 24 SR Bt a1 3 210 3 (8] — A 5 B BA0E A (0 25 5 Hh 3 ™
HEZE, —BONRTEIBCE MR b, R AR AN v - iR R TR bl T )2 Bk, 23K
BN G H BN A% AL B AT R 3 BB A 5 Se bR i 3 W 22 [16]: BRSErf, #5835 7T BE 0 V& R Hh gk A7 %o i
VB o IX Rl Bh AR AL TT A 5 EUUARLR SN 5 P ik 2 I AEfE 22 57 19 4 3B JE 7R T 24 300ETF firks
BRI, BN A& B B AR BE C B 2 I, SR AR 857 300ETF 4% M HAKUIT 4% C, % 5
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Theoretical Option and Underlying Price Trend (2022-03-08 to 2023-12-01)
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Figure 4. Trends in Shanghai and Shenzhen 300 Index options prices and option theoretical prices (Cy)
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Figure 5. Historical backtesting of trading strategy
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