Wow T k¥ ¥R

Journal of Hunan University of Technology

H33EH2M
201943 H

Vol.33 No.2
Mar. 2019

do0i:10.3969/j.issn.1673-9833.2019.02.012

JET DCC-GARCH BRI il S ERT

fvik &

(7N AR T HRD 4B P BIABE, |4 ML 510925)

@ . i2J8 DCC-GARCH AT P AR Tk Hma R, AEBRE RN T LIEHf P E Ligsz
B3 FiEsT £, AR A 2009-01-01—2016-06-13, LR AE LR R BRI, £ 1708 %
BARBFAL, SFIELRET: PR T 2 —HRMNIRI A i @4 R2FRR, £ B KT AT — 50 1R
HEEGIT REXR; PERTAERPHHEX Z

XKEIF . LBiEZAdEH; BT kb4 ; DCC-GARCH #A; FEKW; £BKT

FESES: F832.5 XEkFRERD: A XERS: 1673-9833(2019)02-0067-08

5| X85 FhkA . AT DCC-GARCH A A 69 W £ I 7 3R B 52 4EAF 5T [J]. # T K ¥ 5k, 2019,
33(2): 67-74.

An Empirical Study on China and US Market Returns Based on
DCC-GARCH Model

SUN Yongchun
( College of Economics and Management, Guangzhou Nanyang Polytechnic College, Conghua Guangdong 510925, China )

Abstract: With Dow Jones industrial index in US and China Shanghai composite index in China as the empirical
target, an analysis has been made of the fluctuation effects in Chinese and US stock markets by using DCC-GARCH
model. With its research period ranging from January 1, 2009 to June 13, 2016, the stock price index of the two
countries on the common trading day has been selected, thus obtaining a total of 1 708 daily remuneration data. The
empirical results show that: China’s stock market is negatively affected by the stock price returns significantly at the
previous stage, while the US stock market is positively affected by the previous stock price returns; there is a long-term
equilibrium relationship between China's stock market and the US stock market.
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Table 1 Variable table

[ 53] ARt SR B R
F [ DJ TEBUR TR 5L
I SH o RS RN R AL

22 BERGITEST
22.1 TR

WFFE R DSOS BRI R i A i b r =X, =
SUPE TGRS H AR, mT AR BERE IR i
EASZRRE ,  ELRE G PR A 2 25 R ) 3 4] e e )
kIS . AR T3 =

R=(log P, ~log P_)x100 (1)
e R ONERS ¢ WA A< P, oS ¢ B IRCA
R

222 ARG EHE

HARARGE R WK 2, Hrh, Ry, R ETE
Wl B 48 54 ( US Dow Jones industrial stock
index return, RDJ) ; Ry, A E FRELEA M8 %L
it M ( China Shanghai composite stock index return,

RSH) .
F2 EAXRERSGITE
Table 2 Basic statistics
BiiteRgL DJ Ry, SH Ry

Mean 13 621.851 —-0.041 2 681.038 -0.024
Median 13 117.510 -0.054  2572.028 -0.068
Maximum 18 312.390 5.706 5166.350 8.873
Minimum 6 547.050 -6.612 1 863.367 -6.801
Std. Dev. 3099.027 1.072 579.305 1.628
Skewness -0.130 0.026 1.269 0.675
Kurtosis 1.833 7.218 5.103 6.933
Jarque-Bera 101.696 1265.841 772968 1229.462

Probability 0.000 0.000 0.000 0.000

2 Mgt g R, b E S S E DT RN R Y
Gtk FEAUFEREIE . AR . RORME . b
. VESRE RS RECRE SHAE . bRzt
Fii G AU i A0, A A ) T RIS v AL g
Ry (1.628) | Ry, (1.072) .

TEART i Roy S Ry USRS % 356 53 BT XU AS X6F R £ Jlv
SRECE, FEAMIRIE Ry, 1 Rgy 5 BAEXSFRAYA i
T . e IS R A R, RIS HE
G35 7.218 F16.933, ¥IKT 3, XERFHIEME
Pl gz

HE— R T R RO B A A TR B,
MF 2 itk e it A T RS R T
JPHNARELE 1% WEKTT, AEL4H R I
BATHL, XN Ry Fll Ryy AFEH AL, XFR.F.
Engle %5 """ 2 A B B E—FE

3 SLIEZRSMH

3.1 BIRERE

TERCE AR, WU 5E I 5] 7 B e
P, RLREG A2 25 0 I T e 518000 X SIS AR A i
B R, AR R O ARAG E , LA E 2
P S RAE R . AWESERA ADF £, KE

GERAIT R 3,
®3 PHREERGHERNEBRMEMOEREESR
Table 3  Study the variable ADF result of the original stock

price and stock price compensation

ADF
6 153 TR S LS
K i 1
g O
& [E B FE A A6 5 0 -1.767% -0.768 ~3.889%*
& [ 3B 52 1 0 —45315%%F  —45374%%% 45 364%%*
P EIEZERE AR 4 —0.834 -1.938 -2.032

PP EIEZEEIRIMIT 0 —40.205%%%  —40.203%%* —40.]199%**

H: 1) ADF /R Augmented Dickey-Fuller B4R #; 2 75, ADF
Kkl e KiE s 2) AT, 25505504 i 2R A% i JEL i e S
LA SR BARIMNG 2 ADF Geili; 3) w350 1%,
5%, 10% MR E K5 4) K NEo@E % 5 %
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Fig. 1 Trend chart of variable sequences
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Ry FFRGEW R FH, SOAS 5 (8 FH 45 B A5 A 7
R PRUSS: U5 3 SR PSR
32 ERXREKE

WS R C. W. J. Granger™ X} [R5 & 46
T, Rgerh SRR R S HA IR R Granger
DRIROC 2 A0 I IR KA F Seiti, F it anif
KFIEAAEEK P-value /N F 1%, 5% 5K 10%, WIFR
FELa AR B A G R, AR TCRE, RIAE
BRI RE BN, I rl W A G a2
Ha s S R . R 4 FORKE g R nT A, A E

X 5 ) Ty A B o S 25 5
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Table 4 Granger causality test results

e F-Statistic Probability
SH does not Granger Cause DJ 21.621 2%** 0.000 0
DJ does not Granger Cause SH 0.1343 0.874 3

TE. wr o Jo xRl RER 1%, 5%, 10% B E K
33 HESKTE
—REOLT , ARl R R S AR E
A, H¥ER.F Engle % " g9k, 25 2 ANF50E N
R H A MIE AR, SRIMTHANEH A S E S,
MAEMAAEEGHER, R4 TULIH, e
JBeTli A AT BEAATE LR S IS
754 S. Johansen™ LA A A A5 L 25 IR,
TEREAIIN], SH 1 DJ 7E R KR 10% B, f77E
HBEHKR,
% 5 Johansen HEEHWTELR
Table 5 Johansen cointegration test results

At NULL Trace Crit 90% Crit 95%  Crit 99%
DJ r<0 13.927 16.162 18.398 23.148
SH r<1 2.736 2.705 3.841 6.635

A NULL Eigen Crit90%  Crit95%  Crit 99%
DJ r<0 11.191 15.001 17.148 21.747
SH r<1 2.736 2.705 3.841 6.635

e r A BER R (rank ) , 7€ Johansen f KM BLAG 1145
2 AT B M (trace test) Al KR HE AR K€ 725 ( maximum
eigenvalue test ) FiFf ., LALLIER ispe e A& A a5 H
34 ARCH % RKE

AWF5Eiz ] R, F. Engle! $#2 Hi 5k LM ( Lagrange
multplier ) Ko ik FAGTE . K56 ORI Aot
ARCH #CR, ZA=AL Ny

éf:cﬁ-i djéfz—jo (2)
=
K e M/ RILIRZEE; ¢ WHEG g ARCH
RN d Ry R 2E R AL

BEit it LM=nx R~7(q), HArBEART & RIr

oM (q) B B EAARIL A ARCH 2GR, |
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X ¥ 51 () ARCH £ € Z5 B3R 6 TR Ry X
Ry; B H $REMECHE B 76 1% A9 535 K 0 40 18 e R
W, FIR Ry X Ry BABRECH 5 8 R4, Frlh
FERBHY A LS o] LAAI A GARCH 7Y
K6 MIRTH ARCH RELER
Table 6 ARCH effect test results

S A Ry, Ry
1 19.583%** 62.555%%%*
2 ST 0T71%%* 63.119%**
3 51.652%*%* 58.922%**
4 42.516%** 46.406%**
5 42.195%** 37.358%%%*
6 36.919%%* 31.296%**
7 33.274%%* 27.617%**
8 32.852%*%* 24.144%**
9 31.037%%* 21.629%**
10 28.205%** 23.512%**

T ke L ISR 1%, 5%, 10% Y & KR4 e ek .
3.5 GARCH f&it

LI AR(1)-GARCH(1, 1) #& # Sfy Bt fih, &% &
GARCH fRIN} Ry K Ry, % sh A% 38 SO B- AT 43 Hr Fl
ik, HABARIT

Ry, =asta Ry, Fa,R, it (3)
&% ~N(0, h,), (4)
h,:ﬂ0+ﬂ|8,2,l+ﬂ2ht,lo (5)

K (3) ~(5) 1 Ry, AIEI DRI Ry
g e — FUELE G B AR Ry, - VRS —I1IE
TR o B W, Sy =1 ST CE R RIS
BB b RN IRINTE ¢ R 2600 5 BT 80 e R
JEAN I I BR 225 a0 o oy Bos Bi B BN RRAR
e ie

TESROT R, O 36 FE BRI AR 252
) 5 BT A P % LA R i — A o ] P S T
ST . HAGTHE R AR 7 B

R 7 Ry 5 Ry, IREY AR(1)-GARCH(1, 1) &Gt
Table 7 Ry, and Ry, reward of AR(1)-GARCH(1, 1) model

Siilat it 2%k T1{E P-Value
a -0.019 -0.579 0.562
a 0.008 0.286 0.775
a, -0.006 -0.188 0.851
By 0.036 3.834% % 0.000
B 0.073 9.038%** 0.000
B, 0916 99.619%** 0.000

Bitp, 0.989

LB(10) 13.601 0.192

LB(20) 18.521 0.553

LB(10) 12.842 0.233

LB*(20) 20.819 0.408

[E: 1) LB(n) B LB (n) 53 BIFRbRifsR 22 K FR 2275 1 11 3 AR
RIGAE; 2) . #*, o RIEORTE 10%, 5% 15 1% Z BEKF-.

M2 7 HAFAL, Bi+B<1 G 78 S AU a7
ESMEM:, H Ljung-Box 1Y Ry, & Ry, J¥51((LB(10) .
LB(20)) S 4REHF 5 ¥ 411 (LB*(10). LB*(20)) ) Q
Giitir, 1 1%, 5%, 10% M8 EAKE T, #RIIEIEL4
MR, ARG R EN, FoRIREAR—BHE
(IREFHIRESE ) 5 ZAEDE (IRMPE 5 P8I C )
RIg% 25 R IR , RS TR ) B A E 1

5 [ B Tl AN M Ry, , RIS — A R 4
T Ry, o BRI R A ) S BRI o ] R RZR G
Bt g shsem h i macR, B5eit EARE .
A, BT ) Bl 25 52 B R 00 25 3 5 i
ST SN
3.6 WZE DCC-GARCH SELER

KRS DCC-GARCH R, xf v 26
KBTS AN 4 4 166 5 0 R A TSR
3.6.1 M % ¥ DCC-GARCH A

AR(1)-GARCH(1, 1) 2 8 42 5 4l 412 i 5 55 4
RS B S AR SRR Y, A — A R R 2
ARl T (8] A] BEA I S AR R IR GE  AFSEARKIE R.
Engle™ } D. Lien % ™ fif #2 i # DCC-GARCH ##
RUSYHT Row 5 Ry Z NI B SCHENE . B A SR DG Y
WA GARCH SR 0] A UNF

Ren, =CrtCiiRsu, -t CiaRpy -1 5 (6)
Ry, mCogtCoi Ry o Feny s (7)
[hSH,]=|:a10:|+|:all d12:||:gSzH. 1;‘+|:ﬂll fnj| |:hsn, :1:| (8)
Moy .| (920 L O @y gtz)J, . (URER | e
Possu, (= %’
P (9)

gSH, r—lgDJ, -1 .

N

K (6)~(9) 1y Ry, Ml Ry, 53510 ¢ WY FELE
B HR B HR A TE B Tl FE BB i 5 gy, AN
SDJ,tj‘JyJ%%; hSH,tﬂt‘u hDJ,ﬁ?}?{ﬁFﬁ}ﬁﬁxﬁ%@, pDJSH,tjl‘]
Reu 5 Ry AESAF72 52 F 8507 B i 5% 22 AR OC &
B g, N Cy. Chy Chy Cyy oy 04g 04y
B Barv diss fias Ooon Oy Bors b by by ARETT
3.62 ME¥ DCC-GARCH FEA F4E 25 %

2% 8 T 78 A Rgy—Rp, 1Y) DCC-GARCH(1, 1) 5 Hd
flitt. M3 8 MR AT F : BEOr Rl 25
AN, R UESE A A R I S — SR A £ 1 e
MR ES 2 IO SRS U N R R T
BRI R S EO RS (8) AT SR E
a4, <1, BN R SERR AR oy Bus duh

4,=by+b Py, -1t Dy
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IEMSETHRESCR, Fon b E FIEZES B Rk
HI% 252 BT — R B AR 3h (e, ) AR
| (hSH, -1 ) D% S IR A i A A% 5y (82131, -1 ) HYIE
AR f, MRS B RO, s B RS
Y ARk 0 I 8025 5% 31 56 LB B30T Tl 45 04 B i 30
W5 Chyy, ) BT, Ljung-Box 1 Rgy Fl Ry,
JP4I( (LB(10) .LB(20) )5 BEAN 455 37810 (LB*(10)
LB(20) ) ) Q i1, 7E 1%, 5%, 10% H &K T,
BN A I I A S s A A SR Sy 8 3 b e Y
T, XERREZE N, Frl DCC-GARCH
BT () HE ST T BB A TR 1

R 8 Ry—R, B DCC-GARCH(I, 1) #& 4t

Table 8 Rg—Rp; DCC-GARCH (1, 1) model

gﬁ.i‘l‘;ﬁ_ . ‘ RDJ_RS]I
it FRAL T8 P {H
Cio -0.093 7 —4.176 0*** 0.000 0
Cy -0.076 4 ~2.596 4% 0.009 4
Cp 0.084 8 5.533 (k 0.000 0
Cy -0.018 2 -0.543 1 0.5870
Gy 0.003 3 0.124 5 0.900 9
n 0.044 7 7.356 1%k 0.000 0
a, 0.1453 8.550 4 0.000 0
Bu 0.814 8 56.124 O 0.000 0
d, 0.008 3 2794 5wk 0.005 2
i -0.005 3 -1.790 8% 0.073 3
0y 0.032 0 3.903 Ok 0.000 1
0y 0.060 7 7.494 4ok 0.000 0
B 0.9259 101.275 g 0.000 0
by -2.660 7 ~16.492 4k 0.000 0
b, 49015 20.292 %k 0.000 0
b, -0.255 8 -3.433 6% 0.000 6
LB(10)-r, 3.9363 0.950 2
LB(20)-r, 16.409 3 0.690 9
LB*(10)-r, 58158 0.830'5
LB*(20)-r, 13.441 1 0.8577
LB(10)-r, 12.368 2 0.261 2
LBQ20)-r, 18.346 6 0.564 6
LB*(10)-r, 9.6369 04729
LB*(20)-r, 13.8573 0.8377

e 1) LB(n) & LB (n) 43 B3 mAriink 22 K ik 227 )5 i H oA
FHKEE s Flr, FoRFEZE; 2) x| x| ke [RIERORTE 10%. 5%
5 1% Z &K

4 Hig

AHFFE T FMUAE f DCC-GARCH(1, 1) K57, %
2009-01-01—2016-06—13 H[a] H [= i S 115 I 4 5L [H
e ST A AN F P AU B b o JE ) SCUE S SR R
IR 458
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1% Granger HLm RUIRSC R, B EEB T A EE
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2) v RN S I B T 4 0 O O R A
ARCH #UR, Fm Bl 17 9 A 5 A8 4 @t
GARCH FERIXTEE 7531 750, 2 B [l i 55
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T SR Sh s

3 )DCC-GARCH(1, 1) Wit 50 tritt—2 R,
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