%39 5% 5H FRIAKRFFRARHAFIR) 2022 410 H
Vol.39 No.5 J Chongqing Technol & Business Univ(Nat Sci Ed) Oct. 2022

doi; 10. 16055/j. issn. 1672-058X. 2022. 0005. 012

ML M RB BT

BFEF, W dL, AN, TS,
(KFETAM R s 550012408, K5 130012)

B OE AL CRAIANLG TOA AR PG EATLE B R TR 2 4EREX—F 5% Rhda
BERARILHA T NAS G R AR R e AT, AT 2008 1 A2 HE 2021 59 A 6 BARL CF999 £
R /A FR RPN RTFAEG LS, AR EERE TN E RS, B J-B %t 2 ADF &%
Goit = R R BN AO BRI FALR 18] 5 5 R KR E S 5, R KSR R A B Y57 £
G AL REH B A PR T o Fe ) Lk £ (GED) A, & 3 #13& GARCH K AL A | B AKA| A
GARCH ,GARCH-M . EGARCH #= MS-GARCH 4 #r#£ R st A3 FE N Ak A AR AT AR, AR A AT T oA
BRI GED o P AR R AR KN RK BRI R FHHFIE,RIETH AL HGRE . H=IR” 7~ L,
W B F 7 B A BRATATF RS ;MS(3) ~GARCH (1,1) B 9 o2 R AR, M 3 5 5 50 A R b K B I % | KA
HFOFLEHARE, SRRERLE, A 2. 12 d; ZER EMEED,

K g #4931 ; GARCH-M 424! ;EGARCH 4% ; MS-GARCH #£ 7!

FESES.0212 MEARAERD A NXERS:1672-058X (2022)05-0085-08

bR R T RS S R S BOR 5 PR AT R 3
T T 434 ) EGARCH A5 #U Xf 2 i &5 10 5% 52 By Jir
(CBOT) /NA&Z2 oK R G HIKOK 1 39 5% 0k 25 3R 33k 8

RO ZEANER AUHORRE T , IE A IR AETE (22 A pad leFoe , R /NS Tk R o RO M I
PRz 2 TARKI AL, RE G GUT ARG g0 T M LA R (ER [F 5
RIS T o WEZFEATAAE™ T VIR B ot a5 e 4 -l X R L ¢ B M A
ol rh B mEMAL AR VR N B G BUSR B s GARCH (1, 1) BRI CC F5BGHFT F AN

0 3

|1

NG BT K R S ML AR 1Y AT LSRR RE A IR L RS2 T i T8 5
WS RENS 7o R IR 5 B30T b i A AR Ak, R E, BF W2 2 I 2 4 e B U 25 S, e e g
SEEIHE YB3, X DTSR RO st G 4o 69 TOARCH A1 EGARCH HOBRE s
MESTEATREG X, Chikobva % TR CARCH o) i ey g et 1AL, 193050400 42
WDV O 355 AR 25 0 B0 TRV ATIE e s O, W ., B A AT
B A5 H S BA LA RS A 4518, 1y Y g i

¥ F5 B H#1:2021-09-28 ; & B H H#A . 2021-12-03.

ESWA : FHZE ARBA I H BT (11901053) ;2021 4R QT DL I ZRt R BTH ( 2021CXCY139).

EB R B FHHI(1994—) 2o, IIPE B B BU-EAFSE AR | DA 4 BB ()77 35 43 i 52

BIRESE H/NNI(1961—) B M E N 22, 114 T 00, AT 4 Al 7] 551 4 B . Email : dongxiaogang@ ceut.

edu. cn.



86 FRIWAFFRCEARFER)

%39 %

RN ) 453 5 X 4 JR 56 #4 # ARIMA - GARCH 4%
R TIN5 AR TR H & I B & i i, BRI T
U N AR, SEEE T T I S T H A
Ak B %37 00 5 X A4 R A BEKK-GARCH(1,1)
SRS X T SEAR AR I T T A AN AR D Bh AT 40 AT
I v 36 52 ) JEE 8 I i e il 98 8 155 1) v ik | A5
PSRBT A KRR e, B S IR M Ak 2 (]
FEAE R Bh s RN 56 R 458 TR ia
FH GARCH 4 4 Rl it [a] 77 91455 70 XoF v 56 A 46 191 5

Gt AT tae A0 rh SEAR AL A BT 0k 25 P 9 I sh B A
et o, HABA SORT AT 8% 0, R B 3 K
W | SR ™ R 5 Hh SRR AR I DT AR 34k — B PR
KA, TCI A I AT 2 1 40 H , 95 % v [l A
M AR A 5 AR, — I S5 TF Ik
B TR IBOR {9 1) 55 A 161 5% 100 28 B K R ok
B MAEI BT T W A AP 91 [ I 52 3 [ A
HhZ2 05 1wy, WA AT BE AE TE A AR e B4
GARCH 7 2 25 B i) 4 il ipk 2y 258 1 4B 15 43 BT AL
T ARJEH T E R RI S ORI N AR AR AT
A 4 P % 0 S AR T AR S R AT 0 9K 3 308 U Bl R
TIF Z ARG B, PO AN TR, PR, (AR AR A
T 5 | AT 4 Rl 2 28 1Y) AR 5 0 A AR A R L
BT R MS—-GARCH RBEBIBFSY T AR PA i
WrAs Bk ShARRE 45 20 [ P9 A3 90 T 3 45 [ B T
YRR, AN A I SR ZN 328 R Dk Bl
FMIC I 3l Rl A FRRAE D 4518, 1 5, MS-GARCH
B LY GARCH TS 78U B AR 412 K08 1 &5+ 1k 28 A
Bk, 25 LTIR  GARCH 246 R X 4 Bl e 25 < ok
I C AR B IR AZ i A MS-GARCH W]
L% R 32— X i GARCH JEAR R A7 A5 14 TG WA 42
KR A5 F P 28 I BB , T A A6 300 6% T3 3 1 18 B
R Z L T T RAE T SIS R s
U s ) ) PR 2R TUI (R X I8 S0 R AE A 5
AREE, I, AR SCHET 2008 4 1 H 2 H #2021
£9 A 6 HHAE CF999 ] 6% 4y k% % ¥, 15 Bh
GARCH ,GARCH-M ,EGARCH 7l MS-GARCH ##
XTARAEAN AR B SRR AT 5 58, AR of (= AR A 7
WRREE R & RIS 2%

1 GARCH Z&3l

GARCH A7 B )™ SC [ 8] 9 45 8 5y 25 B
B IZ 0N H T ARl s R 0 LR B, o] AR 4E
i Ak B R I S 2 B AR B BRI R X SR
S5 T R A I B A R Y T S B
“CINHR 5 3T 8 XA A% I8 s M 18 5 ) IR —
e, HIRHBXMAS e sl R, it 2 Ui, i
E Z0 0 2 384 e Sl el /L | RT3 A 25 9/ s g 5
PESHER X — M3l B PR AT RN, DR 4
il EGARCH 58U HIR A ARFLATF R0 . 111 GARCH-M
REHIA] LT KUK Ui o B 9E . MS—-GARCH A5 24 5
o TR T Bk K UK 5l GARCH #6550 | W] D) B 47 iy 31
TR 37 A1 PR 2 s B B AN R Dk sl R . g R
J7 3 — M ELAT R0 JRE R ARAIE, JIr LA 2% R 25 R T 51
AR T 4341 5 Nelson' " 42 i A9 LR 22 (GED) 43
i, GARCH A AU F1 5% 4 43 A 1 HARTE A n 3k 1
JiR .

2 KBS

2.1 HIEHERESIT SR

ARG A A 356 BRURR A8 CF999 M 2008 4 1 H
2 H# 2021 49 A 6 HIE 3 330 5% H U ELAN A%
G, AT Tl R 18 5 G g AR 52
B B AN TR, R RTA, 7E 2010 -
08—2011-08, K /B W BT A% S ST [
UL AR AE I G2 A% P 5 A Rt [R5, A
TEHA U A SR AL T SRS | U8 BH Ok 3l & A= I
AN DTN AE AN S35 2048 SRy PR, W Bl kA 7 20 1) 2
HEXSAREM

x 107

35

30

20

15 Mw

1 tRIEHIS: BULE M i
Fig.1 Sequence diagram of daily closing price of cotton futures

CF999 )& 4/ 7T
[§e]
ol




%54

B A1, % AR AL 0 1 A8 8 3h 3 AT

87

#1 GARCH HEBS&Z4LH
Table 1 GARCH models and conditional distributions
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Table 2 Descriptive statistics of cotton futures prices
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Fig.2 Sequence diagram of the return
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Table 3 Descriptive statistics of the return
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Table 4 Unit root test result of the return
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Table 5 The results of ARCH effect test on return rate
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Table 6 Comparison of fitting effects of various

GARCH models
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Table 7 Fitting results of GARCH model
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Table 8 Fitting results of GARCH-M model
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Table 9 Fitting results of EGARCH model
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Table 10 Fitting results of MS—-GARCH model state 1
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Table 11 Fitting results of MS—GARCH model state 2
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w, 0.004 8 4. 14e-02
a, 0.053 1. 09e-02
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Table 13 ARCH-LM test for residuals of
GARCH models
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EGARCH 0.156 6 0.998 3
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Analysis of Cotton Futures Price Volatility

YIN Xiu-li, YANG Kai, DONG Xiao-gang, DING Jia-wen, LI Zhu-yao

(School of Mathematics and Statistics, Changchun University of Technology, Changchun 130012, China)

Abstract; During the “14th Five-Year Plan” period, cotton has become a key factor restricting the
development of the textile industry, so it is proposed to study the volatility of cotton futures price to reflect the
change of textile industry cost. Using the time series plot of the cotton CF999 futures price data from January 2,
2008, to September 6, 2021, the conclusion is that the original time series is unstable, and the original time series
is processed to obtain the cotton futures price return, which is tested by J-B statistical test and ADF test. It is
concluded that the cotton futures price return is a stable time series and does not obey the normal distribution. It
has the statistical characteristics of peak fat tail and high-order heteroscedasticity. Therefore, considering that the
cotton futures price return obeys the T distribution and the generalized error distribution ( GED), GARCH models
are constructed and the characteristics of cotton price fluctuation are studied by using GARCH, GARCH-M,
EGARCH and MS-GARCH models. The results show that the model based on T distribution is better than GED
distribution to describe the volatility characteristics of cotton futures price return series; the cotton market is not a
“high risk and high return” industry; the return has an anti-leverage effect; the MS(3)-GARCH(1,1) model best
fits the data, and the return has the phenomenon of system conversion. The duration of various volatility is
different, and the shortest high volatility state is 2. 12 days. Finally, relevant suggestions are put forward.

Key words : price volatility; GARCH-M model; EGARCH model; MS-GARCH model
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