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Linkage Effect of RMB Exchange Rate and Sino-US Stock Market

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

Abstract: Based on an analysis of the collected data of 2 863 common trading days from July 21, 2005 to July
21, 2018 from Sino-US stock market and RMB exchange rate, the empirical results are as follows: RMB exchange
rate, China’s Shanghai Composite Index and the US S&P 500 Index failed to pass the co-integration test, indicating
that there is no long-term equilibrium relationship. RMB exchange rate has no Granger causality effect on Shanghai
Composite Stock Price Index, but with a one-way causal relationship with the S&P 500 Index. Meanwhile, GARCH
shows that the S&P 500 index is significantly affected by the RMB exchange rate and its own previous day’s
returns, with China’s Shanghai Composite Index positively affected by the RMB exchange rate and its own previous
day’ s returns.
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7. GARCH ( generalized auto-regressive conditional
heteroskedasticity ) #7Y, SZUERGEE T AR AILHEM
W BB A FRIE . B4 P T GARCH BRI A
ROTIC R e R T T BN MOREAE S5 B R
pan vk C1NEY I TE A SA NS T T M8 Y v sl
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T 3TN R A SRFAE ;. 24P €45 32 F Copula-
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A R
R, ~(log P~log P,_,) x 100, (7)
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P, ¢ IR %

P A5 =1 B4k
312 ZERBMENELARITE

AR ANRTHERE (CN) . E EBGE
AR EL (SH) T BILEA Reh F 5 (R, ) AN
PR /R 500 $8 %1 (SP) FIFRHER /R 500 Fi ZH I
(Rg) , 23X (2) BOFEARM— B 22505, XTHEAR
W] 2 863 28 H MR AR MICRBE 8. HigLEs
AN A8 BORIARHERS ZR 500 5 S XUBS 2EF T3 A S 1
WA, N2 PR, TN AR P
B, mKME . /ME . RiEZE L S RE SR

Jaeque-Bera # &4 Bk 55

x2 HREEHRIHE

Table 2 Research variable statistics

i ar CN Rey SH Ry, SP Rgp
mean 6.743 4 -0.009 1 2758.010 0 0.038 1 1455.5150 0.020 3
median 6.581 4 -0.004 8 2 588.683 0 0.106 4 1377.950 0 0.068 5
maximum 8.068 5 6.560 9 6092.057 0 9.034 5 2130.820 0 10.245 7
minimum 6.041 1 -6.040 1 1 180.963 0 -12.763 6 676.5300 -13.798 9
std. dev. 0.586 6 0.2274 889.238 6 1.861 6 354.524 0 1.3552
skewness 0.9332 2.5380 1.1810 -0.620 8 0.3678 -0.5827
kurtosis 27115 507.3358 45212 7.017 6 22591 15.4374
Jarque-Bera 352.046 3 25098 861.000 0 779.076 4 1744734 0 107.584 4 15396.530 0
probability 0.0000 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0

H12% 2 AL, ZEP350 T, AEAIN] LR G
JEAT I 0.038 1) Ke bR 7K 500 F5 %541 H( 0.020 3 )
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Fig. 1 Trend chart of the original stock price with

its return time
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*3 FRERMNSEMNREE ADF BRIEE R
Table 3 ADF single root table of original stock price
with its returns

ADF
Lt AR - i
e
AT ST 3 —4.0309%%% 3832 7% (04051
R R 2 35769 8%%  —36.002 4%F* —36.35] 4¥**
WPE BIE MBI 4 02437 -23194 23213
CEOHEE NI 0 48360 4%F% 48369 THH*  —48.394 Sk
i,ﬁlﬁ{ﬁ AR 1 0.902 1 -0.4500 -1.609 2
&R 500 )
o WIS 0 —54.033 7% —54,035 8¥k*  —54,037 3wk

i 1) ADF KE o tKE s 2) KT3I, 22501053 Bl FoR
i JEUG IR B 8 U F AR XS B S 2 ADF Se 3t iE; 3) k|
kxSRI 1%, 5%, 10% MR EKY; 4) k Eam & e gL
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AWF5ERH Granger X R R MR E 1L, K
AR B A R B HAT IR G R . Granger ARG
R AWK YR F St 5 K TG A E s P-value
INT 1% 5% 85 10%, W SRIRAE 4 BeAT 52 0 5C 22 A7
T, SR sErRREREREMN,
T T I T T R A it 22 A iy o4 L B ) sl R ] R
% 4 Granger K5 5C R K5 45

Fz 4 Granger ERXRWELER

Table 4 Granger causality results

e e 5 F-statistic probability
SH does not Granger Cause CN 0.757 4 0.894 2
CN does not Granger Cause SH 0.889 4 0.692 8
SP does not Granger Cause CN 0.949 6 0.5750
CN does not Granger Cause SP 1.934 5*** 0.000 1

M2 4 iR e 45 R AT LIS, 7E 10% 2 30K
T, NRMEEXS h E EEEE s EOR BATA
Granger [5G R AYFZNA, (EXFARIEL /K 500 45 8H
AR RR KR
34 HERR

5 PR R N TCRFIFRES /R 500 $8500) P
BRIIEE R

% 5 Johansen NRMILE - frEL/R 500 I8H I EEQ LS
Table 5 Johansen RMB exchange rate and
S&P 500 index co-integration

BT NULL Trace Crit 90% Crit 95% Crit 99%
CN r<o0 8.610 16.162 18.398 23.148
SP r<1 0.031 2.705 3.841 6.635

Gy NULL Eigen Crit 90% Crit 95% Crit 99%
CN r<o0 8.579 15.001 17.148 21.747
SP r<1 0.031 2.705 3.841 6.635
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HE St g R n i, B E AT DU B R T
TR E FURZE G MR ORI 56 R AR EE /K 500 i
W BONAFAE AR, AR 22 3% 6 1) Johansen' P}
BRI AE R

% 6 Johansen ARMILE - fE LGS IEHHERE

Table 6 Johansen RMB exchange rate and Shanghai
composite index co-ordination verification

7tk NULL Trace Crit 90% Crit 95% Crit 99%
CN r<o0 12.488 16.162 18.398 23.148
SH r<1 0.426 2.705 3.841 6.635

At NULL Eigen Crit 90% Crit 95% Crit 99%
CN r=0 12.062 15.001 17.148 21.747
SH r<1 0.426 2.705 3.841 6.635

6 LSRR, TEFEAIN], ANRMICRSH
[ UEZEE B8 RO 6 AR TS 7R 500 F5 505518 12
FATH 10% B, AAFEMECR
3.5 ARCH #7

AWF5Ei2 H R. F. Engle!? $# H #) LM ( Lagrange
multiplier ) % J5 %, 02 G HORHE &4 ARCH
ROR . RN

q
&l=c+y dér . (8)
=1

K &7 bt

EL MG j IR 2

¢ hHEEO

d, FIRZEMITH R S50

et il LM=n x R'~¢*(q), -, n FEAR S it
R AFIFNZREL

HEFA B BOSIRIR T, nx R FCEE IR ¢ 1~ H
MR DT Y (q) 34, Riigh 5k 2 s R R AL
47 ARCH %, BT fic il GARCH #E Y . AN 5846
RN THR T,
Fz7 ARMILE., FELBEERMIBEBRIMEL R 500

IEEIREN ARCH-LM #EZER

Table 7 RMB exchange rate, Shanghai Composite Index and
S& P 500 Index ARCH-LM certification

ISR Rey Rsp Ry
1 487.914 0*** 161.001 6*** 60.278 2%+*
2 265.006 3%** 123.812 2%** 42.264 1%**
3 177.846 9*** 133.518 3%** 40.904 7***
4 133.303 Q*** 117.401 &*** 36.037 8***
5 106.558 4*** 98.977 TH** 29.244 0***
6 88.723 3*** 108.847 1%** 25.199 4**x*
7 75.985 1*** 03.227 2%** 23.012 4%**
8 66.430 1*+* 81.725 9*x* 20.343 5%**
9 58.998 6*** 73.188 7HH* 18.165 7***
10 53.053 2%#* 66.468 0*** 17.667 9***

ey owkx xS RIIORTE 1%, 5%, 10% ()8 &K R4 i
Tefis .

27 FURSUFZERE], ANRMICE, LR
R RN T AN FR %) H R PSR 5 7 1% B
AL T, Fon ANRMIESR . BRI
PR e e P A A AT A8 SR Bk S R Sk, TR T
RGBS b AT LUF A GARCH A7
3.6 GARCH#7E

7 8 M Rey 5 Ry R AR(1)-GARCH(1, 1) f57
fliitas g,

£ 8 Roy 5 Ry B AR(1)-GARCH(1, 1) # B fh 4R
Table 8 R yand R, compensation AR(1)-GARCH(1, 1) model

g it 2% TIH P-Value
X -0.006 -0.335 0.738
I -0.270 —34.201%** 0.000
2 -0.196 —26.270%** 0.000
a 0.018 1 020.561%%** 0.000
a 0.017 1361.366%** 0.000
B 0.932 11 272.374%** 0.000

o, + B 0.949
L-BO(10) 0.135 1.000
L-BO(20) 0.273 1.000
L-BO'(10) 0.006 1.000
L-B(O(20) 0.012 1.000

H 2% 8 A THEE A nT A1, AR 7R 500 B A 4
Pl 4 sz N R T 28— R AR 30 o B il G2 3 ik
FRR . WESHORAMBERT AL, R
a B, IFI 0.949, REZFME/NT 1, XAEK
TG SR K 454 - ARCH B3UR: 0,=0.017, HAE K T 0,
S B ERCR IR ; GARCH ZCR £,=0.932, H{H
HWRTF 0, Geit B &R MIEN . Ljung—Box A%
JEH SR p gttt #HEL R ik, B
gt vk, FORERZE N FEEE , AR(1)-GARCH(1, 1)
BREALE 5 AT RETA Dise o

% 9 4 Rey 5 Ry, 1 AR(1)-GARCH(1, 1) #i%l
fliih4h

K9 Rey5 Ry, REN AR(1)-GARCH(1,1) B 145 B
Table 9 Ry and Ry, reward AR(1)-GARCH(1,1) model

2N s Al h 25 T1H P-Value
N -0.216 —5.426%%* 0.000
d, 0.156 13.048%** 0.000
6, 5.450 30.941 %% 0.000
o 0.013 7.82 %% 0.000
@, 0.125 251.525%** 0.000
B 0.870 1753.655%+%* 0.000

a + B 0.995
L-BO(10) 1.636 0.998
L-BQO(20) 7.148 0.996
L-BQ'(10) 0.018 1.000
L-BQ(20) 0.041 1.000

HIZE 9 AT TE R mT A, R e 32 AR LR
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