Finance £, 2023, 13(5), 969-978 Hans X0
Published Online September 2023 in Hans. https://www.hanspub.org/journal/fin
https://doi.org/10.12677/fin.2023.135102

L RARR A SR #E B 5P R 30045 B H Wi
MXESEIE D

FEH, EfFf, £ K
T VE R AR 22 AT RR A, =i K

Weks H . 20234F5 290 S EM: 202346 H29H; KA HI: 20234F829H

wm B

A SCHI R IR i B AP IR 30048 50 H e s R E4®, et AT iR, BEXPAREHT FRES A
K, FERESIEN-FRIERRT, #TARCHE BIHRT Z/M%K, FFEIGARCH(1,1)- A, XHEA
BEATATE, FAVARBZEETIR30036% H e M R 1t e B W R A B B AT, &RRH
PRI RFEN, FHARERNPSIRENE, 1R300 H W 2 B8 BRI 1t B o R E50R
FEEME, —F KR RIEAKEHEXR, HPR300 KRR EHZ A SHEMENHE, IR
30076% H i 28 R sl b 5 IR B e 5 H ik 28 R P h, RN SR a4 B IS R A sesh =2 5
B IR3004E % B e RARZN KM EARRE, R R H R 302 51 R R30038 £ H ke
B ERRRH

XKigid

JEBIER RS, JIR30075%k, ARCHARZIGARCH(1,1)-thi%!, VARMKE

Empirical Analysis of Correlation between
the Daily Yield of Oil Futures Index of
Shanghai Futures Exchange Crude and the
Daily Yield of CSI 300 Index

Guorui Yu, Jihe Wang, E Liang

Department of Public Basic Courses, West Yunnan University of Applied Technology, Dali Yunnan

Received: May 29", 2023; accepted: Jun. 29", 2023; published: Aug. 29", 2023

NESIH: RES, ERA, R LTRSS YR 300 $EHOH A FASCIESSIE AT ). SR, 2023,
13(5): 969-978. DOI: 10.12677/fin.2023.135102


https://www.hanspub.org/journal/fin
https://doi.org/10.12677/fin.2023.135102
https://doi.org/10.12677/fin.2023.135102
https://www.hanspub.org/

REB %

Abstract

In this paper, the daily yield data of crude oil futures and the CSI 300 index were used to conduct
statistical description first, and then the unit root test and the stationarity analysis were carried
out on the two groups of data. Under the premise of ensuring the stability of the data, the autore-
gressive heteroscedasticity test was carried out, and the GARCH(1,1)-t model was built and esti-
mated. Then, the correlation autoregressive analysis of the daily return rate of the CSI 300 index
and the daily return rate of the crude oil futures index is made with the model. The results show
that the fluctuation of the time series is continuous, and there is a strong volatility aggregation.
The CSI 300 return rate index and the crude oil futures return rate index influence each other, and
the two form a positive correlation co-integration relationship in the long run. However, the CSI
300 yield index is more obviously influenced by itself. The fluctuation of the CSI 300 yield index
will also cause the fluctuation of the crude oil futures index yield. At the same time, the fluctuation
of the crude oil futures index yield is the Granger reason for the fluctuation of the CSI 300 yield
index. The fluctuation of the crude oil futures index yield is an important reason for the fluctua-
tion of the CSI 300 yield index.
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SRR SCHE, RIS KA, 2020 4R[2]4& SCUL B B S R BT R A BRI AR DG, AR, 2005 4R[3]
RN S 2 5OESAE TR e, St K& 2008 41K S E R EE T A A AL S AN R A TR R
FHORYE. JRIMIE SR T RG2S R ERER, FROKE. £5E, 2005 4F[5]k S0 B E R R /R kR
SET A, BRI T BN R I D RE AN E A RE Th g . 7 4 v 5% i o 5T (W T D) v B B AR SA AR
(Brent) J5E i i B 2 A 3K S5 T 4 9 R SE AN B o RE T 48 B 3 AR OG0 1 (007 BN A 17 5 9 T R S il A
B kst i sh i) F R R BA EEWE L. BT 228k e &5 POEC (At t E 40 27) 21
R AR R AR IE R B SR R RE R, 2020 45 4 H 20 H, WTI 5yl B 52U a5 B34 1% 37.63 3£ T
FZHEA LR T AR OE, ML E RIS A T GO R . BTRA, TR B G A AT R R
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Xf ARCH BASHEAT T G5 2. 7EE Py 2007 425k BRI 615 FH ARCH A5 L% Hh [N [ i (i gk 47 &
AOAFE T, S0 6 B B 283 AT 43 BT TGN . 2009 43 A5 [ 710 ARCH AR 2L Xof y 5 e i A 2 e 3 P dk
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PR FAFZE4E H USRS KB AT 0TI, R EUESRFEH — I S A R AU

B J5 5 38 K B U A R S R A 45 A T I RIS R L, 2013 4E L & [9)1f8 A
GARCH-Copula #75k B 3 R 40 4 B XK . 2014 4EF5 2. F5 88 R (10138 I ¥MH J7 25 K 43 W Tt
28 R AP (B DL, 1 R LS 5 H I BT A 5, 7@ GARCH BTN T 4N i35 b L
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G Rt 1) 5 91 K U A1 5 J5 R A AU ) ARMA-GARCH(1,1)-t A570 , 1] FH 2 W 700 58 8 2 7E RS 7K 32 (78
P, BT LTS3 22 B B IR iR DL AL SRS o 2018 AF R e [12] A B RHAE PR 35 7 ZE RS EAT AR AL H 1,
18 F 2 RIS 2H B (ERC)X ThAB AR ARAN (10 B S HEAT W 9, AR IR USRI R rR 4 17/ 9 S5 RIS T i e i 2L
ERC 44t & 8 i 5= Ui a5 2 1 B 5 ZZ R BT MV B BEEAT AR AL, (R A 7 S0 AN 5 R 08 7= (1 B B A 2
B, M) B H W E T SRR R R A AR, A3 5 B 0 T XU R 2H A A XU 4 DT R
—#. AT, HHEHPSE 2020 AE[L3E A VAR AL, iz F ki SR 7 22 4 o A R R i Y O 4
AN DR R WA AE I MM 00 R, FRAE SR LeRr e I N I # AR AE IEAH OGO R o 5KINE, THEHE
452014 4E[141H VAR BERY, ik N s B0 M« E-G A 56 25 SIAIE 2 AT 7 v 0] B [ e i b S B8 T 3 A0
JBEEE T kAT 144, WIS R SR L 100 s it 9 0% T 2 R s S i 3 B K AR A S . AR S R LR
TR TR E H U AR 2 510K 300 SRR H IR a5 2R AE % R T A R 00 N VAR #5884 E-G WK 40 55
SRS AT TR AR SR S S AR 7, DA IS 17 35 B 2 ke R e v XU, D St 9 07 2 S O 1 2 it
S

2. IRBIESL

1) VAR #8420 40N EARTETH B AP 5 1is F B Sr 7 AR LAY 5 BB A, HIC S 7 AR
RUR S BAGRIG, eI BA TN 20 e 70 SEARH A MLt A& G Rk EoRpbdr, 1980 4,
e L 96« HUR T (Christopher Sims) &t 1 7] & H [9] 94558 (vector autoregressive model, VAR). VAR
R o 22 AN T RR IR IR 77 B A B, AERSL T R f5 X A RS T R N AR AR A E AR &, THAE VAR
R, e A R R R AR O N A AR, P AR AR O R f A R PN AR AR R I S AT R, AT A
TN AL BRI R R HT VAR BEAULE TN 77 T RS 20 = T BRSL T R, 02 Adi v T Ve
SRR T AR B, BT DL VAR BN AR DR, BT IR T L R, 7R SEPRig R A
BHLAL[15].
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3) GARCH(L,1)-t #57: GARCH HiRIFR A SCH [FH R 5 Z 88, A R B T8 3 BIHAR & 5
77 ZE IR 18] R B AE T, I TR 2 LA R sh PR AN SR AR M, PR R R ey RO A S B TR 3 1) 3 2%
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3.2. SIFARIESH
3.2.1. IR 300 $EMFE M 155 0 S GV

YV 300 $EHURUSLIHN S EIUAS AR B BT 0, JIR 300 HEORU S T B3 Heny F k2 %
(RIEZBOINT 0, EOBRGR, BT REREEA, EITRAFRIGP I 300 FER 51 2
VERE FHGRT 3, BLHI G RIURIE R 1, M\ JB R P (AT LA R T 3 310 A0 ok 1
A5, IR 300 45 F R I IE R BOCT IR F O A IO 2B, I 300 1K EI 28 ik
SRR, PR 2 A R L 1

Table 1. Statistical characteristics of daily returns of Shanghai-Shenzhen 300 Index and crude oil futures index
F 1. PR 300 FEBURN R MER SR B B E RS IHHFE

JB {EAG 5
(p 1H)

VR 300 0.074263  0.00000292  0.00000127 —0.082084 0.012945  —0.23848 6500074  640.5379

EizE/EXX NS SN FEH iz £ /ME bk i £ e J3E

JEmEATE  0.1011 0.000226 0.001094 —0.141319 0.024919 -0.155217 5.560502  349.4295

3.2.2. JFIR 300 AN FE AR L H A R PR SRR

AR RS HARTRASIN, HETASGLF AT RSB R EERA R, A
111 B AR GE VA IHER AT FTBER B ORIV, 04T 5di 2 A o 225 S i X P Ra i, 73 I i 300 Hi
HOR Y DE AR B 5 18 IR B ARG 38, R e LIS 1, 19%00 BRI A RAIME NS, X%
NEMRAEZRRT 0, A r A FpRE i 5 5 SO0 i 18 e 51, B 81 2Z 18] A A7 AE A AR
KM, WAEMTHERTATE. S5En PR AR e Ut R TRk, B, ksl E s
Beal, MHSHETR, IREZEABLL

Date: 05/06/23 Time: 01:22 Date: 05/06/23 Time: 01:28
Sample: 1 1233 Sample: 1 1233
Included observations: 1231 Included observations: 1231
Autocorrelation  Partial Correlation AC PAC Q-Stat Prob Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

-0.503 -0.503 312.13 0.000
-0.012 -0.355 312.32 0.000
0.054 -0.204 315.88 0.000
-0.051 -0.190 319.07 0.000
0.029 -0.132 320.14 0.000

-0.538 -0.538 357.04 0.000 I:Il
0.080 -0.295 364.92 0.000 !
-0.063 -0.256 369.90 0.000 !
0.055 -0.155 373.64 0.000 [
-0.038 -0.138 375.44 0.000 !
0.017 -0.109 375.79 0.000 il
-0.042 -0.150 378.02 0.000 !
0.017 -0.159 378.38 0.000 |
0.058 -0.047 382.62 0.000 |
10 -0.084 -0.115 391.33 0.000 !
11 0.043 -0.102 393.67 0.000 Ll

|

[

[

|

{
{

{

{

{

I -0.059 -0.193 324.49 0.000
| 0.066 -0.118 329.94 0.000
| -0.023 -0.107 330.61 0.000
| -0.029 -0.139 331.65 0.000
| 10 0.048 -0.095 334.54 0.000
{

{

{

{

{

{

{

{

OCONDONHEWN =
WONDNH WN =

11 -0.031 -0.102 335.70 0.000
12 0.034 -0.049 337.17 0.000
13 -0.018 -0.038 337.59 0.000
14 -0.020 -0.066 338.10 0.000
15 0.014 -0.072 338.34 0.000
16 -0.009 -0.077 338.45 0.000
17 0.024 -0.048 339.14 0.000
18 -0.020 -0.054 339.62 0.000

12 0.002 -0.069 39367 0.000
13 0.003 -0.058 393.68 0.000
14 -0.014 -0.062 393.93 0.000
15 0.001 -0.069 393.94 0.000
16 0.019 -0.030 394.38 0.000 i
17 -0.029 -0.063 39543 0.000 I
18 0.037 -0.022 397.13 0.000 Ll

(a) BRI BT HR % (b) IR 300 54
Figure 1. Daily yield autocorrelation of index
1 ¥ HYmREEXE
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Table 2. Stability test chart of daily return rate of crude oil futures index and CSI 300 index
2. MR R HWEE R . PR 300 R H B E R R E MR

L T1H p & Far e 4 A
J I 3 2 45 £ H a2 —35.1948 0.0000 Fra
JPIR 300 F5 4 H kg % -35.31127 0.0000 FFa
yyghsyl hs300syl
0.15 0.08
0.101 0.04 |
0.05
; 0.00
0.00 - I I ! [
‘ I 0.04
-0.05 |
0.10 -0.08 1
-0.15 L T T T T T T T -012 L TTT T TTT T T T LRI
250 500 750 1000 250 500 750 1000
(a) JFIMHATRFe %L (b) V% 300 FE%L

Figure 2. Daily yield of the index
2. R BAWERE

VR 300 BN E MY SR RO e R LI 2, i 2 AR AR EO H G R ARESE 0 BT

Besh, Bl RreE ) HRA WS REN.
3.2.3. JFR 300 e ¥ AN FE M e HiE R—H B E)3%E ARCH N

Table 3. ARCH effect test of the first-order autoregressive residua | between crude oil futures and the CSI 300 price index

3. [RIMHIL SRR 300 Mgt B A& R — M B EJ35%E ARCH N

LR F 1 p & e gk
JE 3 57 H s R B H B 35% 2= ARCH 56 24.79327 0.0000 TR
YR 300 54 H ik 3 R —B | [FH 5% 2 ARCH K56 10.64732 0.0011 TR

ARCH RN I6 2 H1 W I 18] 7 5102 AR 7 22, ISR 7 S AR R 77 Z MR R 1P AR AR
¥, ik GARCH B, il eviews BT 7 Z VRIS, MPIRFSIE—Fr A EHE, iabk
ZHAT R VRS, HRIGAUR IR 3, Wk 3 MR IRA e W T AR R a2, HRAE 1%, 5%.
10%7K 1N I 57 07 ZEAS 38, 7R 300 5 K H AL A 0 B i A H i i R AR R A IR S IR e sl SR SR 1L
DAL EE T AR 3 RS20 o 8 o4 0 i 3 AT A

3.2.4. 3P 300 IE WA R A S iE M B s = ET GARCH(1,1)-t AR fh
I DL RS U s A A TR tE, ARCH RN FIZRIG S K45, GARCH A e 1T 4l
IXRFAE ) G Rl (8] P 51, GARCH(L, 1) B R AT IIE B, B ) 4 AR Bl P, B 22 70 A t RELAT
FIERE, HAGIUE 5 RRHIE R RS (5 P51, R A GARCH(L,1)-t BEAUK AL tHU s 2751, w Ml o
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NERL y Fos s REER G — P AR5, o AR ARCH IUAKL, g 10K GARCH T &%, v NEH
& o FIRRCRSAE TEMS THSH A a5 R NR 4, @il % 4 W RIS RAUM E BB, ARCH R4,
GARCH ##(, 7E 1%. 5%. 10%/K-¥ TRZEZEN, Hal5pHMANT 1, 45 REZYIN ] 7480 +F
B, AL AENS AT AU e R P

Table 4. GARCH (1,1)-t parameter estimation of crude oil futures and the average price return of CSI 300
4. [RIMEILI SRR 300 MBI EE R I9MER) GARCH(L, 1)-t &84t

JEih 31 B2 597 300 ks i i A< 4 E 1 GARCH(L, 1)-t Z 4 fdi it

ZH u ) y a B v KA SR E
Ji 3 0.015856 0.047487 —0.003983 0.114552 0.853803 2.182305
t1{E 0.508387 1.625874 0.175902 7.191494 43.93495 3.923083 2893.667
FrifE 22 0.031189 0.029207 0.222641 0.015929 0.019433 5.562306
5 300 0.009054 0.003074 —0.007371 0.102737 0.860814 6.992306
t1{E 0.290288 0.094904 0.3013401 9.148459 59.3077 3.993511 3653.845

PifE 22 0.000668 0.009417 0.024457 0.010423 0.013896 0.000176

A 4 38 K01EH GARCH(L,1)-t A 567 300 Fi5 %5 H Wi 2 20 5L 3 0% H A3 2R AR AL 4 11
, AR 25 2 GARCH(L,1)-t HERY (44 1E 7 2 R o + B <1 HLILAIZ) 519 0.9721 11 0.9683, #I T 1,
Wi BRI ER 300 F A H WS s 26 A0 [ A 02 48 250 H SCRs 2R IR Aot e BRSO, & BA—ANFE X508 1) ook 8 5
s AR WA 25 R U BT SR K PR 5 0 B 328 T R R P, R BH B AL o 5o R e R U e R R s B — 8
FERE I RFEE

3.2.5. PR 300 ¥R mA S ia s Hs R a8 B B EE 54

PR 300 FREH A R 5 RS H R aR R s H EASE R 3, it 3 wrAn R R
AR 300 Wi FRBH BT R e, 2 VAR BRIk 1F, S5 AR BRI EZE M, @idxt
% AIC 1 SC 18 f 73 KT IR I W B i 5 T 0 VAR(R) 9 B AR . Sl x4 3 20 b3t 1) JRuh
W% H Yo 26 B 2 2 BR300 HIRES SR MIsEm . 7E BRI 0T HY s 2 b, Ty 1 B0 B SR A8 B — P
JEWRHCR T, Wi G ZECH IEFIIFER 300 Hias RIe B R BN #HCNIE, REEE . IR 300 f53L
FE IR E A TR R B RN, R R S A G — G DRSO R, SES ARG
TR IEMI SRR, SIPE 300 Uk RABEUN — WM G 0, — I AR E A e R . M6 t-1
T I DU /N, 52 -2 S S DU R, SRR 52 B B — W 5 DU EOR, 52 E 5 I S I
AR 300 8% H RS R — HIA AR A ST R /N . 2) YR 300 H AL o e At 57 21 SR il A 0 H Ui s R
RIRZIE . FEY R 300 FRE et 3, b A DR Ul i ZR 48 20— 5 TR EOR — i J5 R B N IEATH
S i B R B R BB JE TR AT e B, R E . IR 300 FREIL R F S B B — AN U S I A
FHRK R, 5y B BT H SRS 258 200 — 3 ) TR — B3 J5 DU E A DG 6 & o PR 300 #8 4 H Wi ad
A2 -1 W S DA, 32 62 I S DU /N . )R 300 FRE H UGG R H & — IR R I,
S i TOURN 5 ek 0 B 8 250 H AT 26 1 — ARSI A RO, B2 L A B — W S IR N . IR LR
ﬁﬁﬁﬁ%%ﬁﬂ%%ﬂm%%hﬁz@ﬁf*%%ﬁ%ﬁo

3.2.6. PR 300 EHANE MR E H IR R BRR - MEAHEKLE
6 3 N [ A RE A ZE AT A RS 0, I 0t sk S SR HO iR 300 FE i H e &,
BEAT R EEAR LS, HE— P HE AR B (A2 A B SC R . 0f JEih S B AR B iR 300 45 % H et ARk
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TR, WIREUR LI 4. tilA 4 AP R ECE T 5 B, RGP RI IR AR, TR B
HOeH PR 300 $8 i A4 B RN .

Included observations: 1230 after adjustments
Standard errors in ( ) & t-statistics in [ ]

HS300SYL YYQHSYL

HS300SYL(-1) -0.013150 0.022882
(0.02875) (0.05520)
[-0.45737]  [0.41452]

HS300SYL(-2) -0.002984 0.094984
(0.02872) (0.05515)
[-0.10387]  [1.72239]

YYQHSYL(-1) 0.025843 -0.005742
(0.01491) (0.02863)
[1.73283] [-0.20054]

YYQHSYL(-2) 0.003088 0.067252
(0.01497) (0.02873)
[0.20633]  [2.34054]

E 2.98E-05 0.000208
(0.00037) (0.00071)
[0.08073]  [0.29347]

R-squared 0.002532 0.007887
Adj. R-squared -0.000725 0.004647
Sum sq. resids 0.205727 0.758369
S.E. equation 0.012959 0.024881
F-statistic 0.777299 2.434464
Log likelihood 3602.730 2800.389
Akaike AIC -5.849968 -4.545347
Schwarz SC -5.829176 -4.524555
Mean dependent 3.59E-05 0.000227
S.D. dependent 0.012954 0.024939
Determinant resid covariance (dof adj.) 1.03E-07
Determinant resid covariance 1.02E-07
Log likelihood 6410.511
Akaike information criterion -10.40734
Schwarz criterion -10.36575
Number of coefficients 10

Figure 3. The daily return rate of CSI 300 index
and the daily return rate of crude oil futures
index vector autoregression

3. PR 300 B AWE RS RIHHA R
SR EES D= EVE]

Pairwise Granger Causality Tests
Date: 05/06/23 Time: 03:35
Sample: 1 1233

Lags: 5

Null Hypothesis: Obs F-Statistic Prob.
HS300SYL does not Granger Cause YYQHSYL 1227  1.36422 0.2351
YYQHSYL does not Granger Cause HS300SYL 3.52488 0.0036

Figure 4. Granger test of 300-day yield of Shanghai and Shenzhen and daily yield of
crude oil futures
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FERHEL R,
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1) MJEIHIT R 300 154 F L 28 SR M GEHH R R+ T B8 0 7 300 F6%5 H U 25 R .

ViewI ProcI Objectl Printl Name I Freeze l Estimate I Forecastl Stats I Resids-

Dependent Variable: HS300SYL

Method: Least Squares

Date: 06/11/23 Time: 22:56

Sample (adjusted): 8/20/0553 5/09/0558
Included observations: 1232 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
] 1.64E-05 0.000367 0.044733 0.9643
YYQHSYL 0.056438 0.014725 3.832886 0.0001
R-squared 0.011803 Mean dependent var 2.92E-05
Adjusted R-squared 0.011000 S.D. dependent var 0.012945
S.E. of regression 0.012874 Akaike info criterion -5.865600
Sum squared resid 0.203858 Schwarz criterion -5.857294
Log likelihood 3615.210 Hannan-Quinn criter. -5.862475
F-statistic 1469101 Durbin-Watson stat 2.028114
Prob(F-statistic) 0.000133

Figure 5. Regression analysis chart of daily return of CSI 300 index and daily
return of crude oil futures

B 5. JFIR 300 5% B s A0 Em A 5 Bl s R Y35 4R

Null Hypothesis: D(RESID01) has a unit root
Exogenous: Constant
Lag Length: 10 (Automatic - based on SIC, maxlag=22)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -18.39633 0.0000
Test critical values: 1% level -3.435501

5% level -2.863702

10% level -2.567971

Figue 6. Unit root test for residual after regression analysis
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