Operations Research and Fuzziology 1Z%5 5102, 2024, 14(1), 846-855 Hans Xl
Published Online February 2024 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2024.141078

ET GIR-GARCHIERIRIFIR30048 FHAI
ENMR
¥ 312

SN EBE, 51 51

Weks HiA: 20234F11H21H; FHEM: 20234F12411H; KA HH: 202442 H29H

R

KB T BERA T i+ B R ER OB ST RO, 2T GJR-GARCHARR,  DLPIR3 0048 50BN
BEFERT R, SR HRE Y RrAE K3 T 35 B3l F SRR A . S % 2022483 A £20234:12 A BB B3R 1
SEUESHT, B TUIBUOAE BRI R THRE R DR 1 B R 1)k IS AR 4 Ui BR Y IR 30 0 BT 2435 3
HIE MR T ZM; HAIH GIR-GARCHARZLR ST IR 30018 UMM BN &, #H— P RIE T SRR
Gt SRR RIFAERERE ST, e BRI S 3R BT S sh R W BT . ORI E R IR &
RT3 R R AR B 20 ) LA FRONAR SR PSR IR BER 2 R BUR B UL #Esh o E B IBUT S R R R R -

XK ia
FIR300FEHUHAL, BUEN, GJR-GARCHARZY, HBUEMIER

The Pricing of CSI 300 ETF Options with
GJR-GARCH Model

Xinya Li

School of Economics, Guizhou University, Guiyang Guizhou

Received: Nov. let, 2023; accepted: Dec. llth, 2023; published: Feb. 29th, 2024

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%
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Table 2. ADF Test results for variables
522 T8 ADF BRIG4E

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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BRI, BN A& B B AR BE C B 2 I, SR AR 857 300ETF 4% M HAKUIT 4% C, % 5
B o

DOI: 10.12677/0rf.2024.141078 852 BE 51


https://doi.org/10.12677/orf.2024.141078

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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