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Fig. 1 The impulse response function over a full sample
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Table 1 The variance decomposition over a full sample

1234567 8910

— CNY #y53fif 4 CNH 153 fift 4% CNYIM 5 2504528 | CNHIM fyJ5 22 53 fif 4%

CNY CNH CNY CNH DCNYIM DCNHIM DCNYIM DCNHIM
1 100. 000 0 0.000 0 42.962 0 57.038 0 100. 000 0 0.000 0 28.505 4 71.494 6
2 96.838 3 3.1617 43.133 7 56.866 3 87.5150 12.485 0 28.5557 71.444 3
3 95.998 3 4.001 7 43.142°5 56.857 6 87.530 8 12.469 2 28.614 6 71.385 4
4 95.992 7 4.007 3 43.203 8 56.796 2 87.568 6 12.431 4 28.636 2 71.363 8
5 95.923 7 4.076 4 43.204 4 56.795 6 87.422 0 12.578 0 28.638 7 71.361 3
6 95.921 5 4.078 5 43.204 2 56.795 8 87.420 7 12.579 3 28.638 3 71.361 7
7 95.921 1 4.078 9 43.204 6 56.795 4 87.420 0 12.580 0 28.638 9 71.361 1
8 95.920 9 4.079 1 43.204 6 56.795 4 87.419 9 12.580 1 28.638 9 71.361 1
9 95.920 9 4.079 1 43.204 6 56.795 4 87.419 8 12.580 2 28.638 9 71.361 1
10 95.920 9 4.079 1 43.204 6 56.795 4 87.419 8 12.580 2 28.638 9 71.361 1

4.3 HHIMER FMEITZETTREM 5 , RBOEFE A TR LGERE B

3% GARCH(1,1)-BEKK f&#1% VAR H{f
i RRFR 22 P IV A TAL T, 25 R an e 2 Fnk 3
N ATLAE 1) 7R R A ES 2 B 2R VAR
FERBOER I3 0 1835, 3K 10 WA 78 F AR5 5 1) B
I ZRK- [ 52 2 YA T 375 B 52 0. 2 ) 1% I
SN S, 25 R N SR A Oy B R A A
P FRWTES 2 NI R A2 A Rt W 8 A 52 )
AEHIR X 588 22 NK 50 1 45 R ARAE. 3) BT XF

LR AR L AR T, W P T I R A7
e W 2 1R I Bl L2800

R Wald #6563k o — 25 0 B {E T RE DL R 2%
15 2207 RER) BB ATHR SR, A i 550 Y
Jria). RERWI (K 4) , RIYRCSRAE 4 1H (8] A7
FERL ) E{E G AR, T HE R B R 1
B T SR B e SRR H 28O0, RIVPIC A 1
I ARYAFAE AT 73 6 ) L1 39 2l it A0

®2 HEARMGIHER
Table 2 Results of mean equation parameter estimation

DCNY DCNH DCNYIM DCNHIM
DCNY |1} -0.147 0"~ 0.147 27" DCNYIM{1] 0.3516*** -0.053 5
DCNY {2} -0.101 2 """ 0.020 2 DCNY1IM {2} -0.191 4"~ -0.032 4
DCNY {3} -0.011 0.047 9 DCNYIM {3} 0.066 6" -0.037 8
DCNH {1} 0.193 5" -0.070 8 ** DCNHIM {1} 0.288 8" 0.048 9
DCNH {2} 0.0612"" -0.067 7" DCNHIM {2} 0.143 6" -0.006 9
DCNH {3} 0.002 6 -0.108 9 *** DCNHIM {3} 0.0653 """ -0.053 8
Constant -0.006 2" -0.005 6 Constant -0.0052" -0.006 3

763 PN MR AR R B I A5 R A 3 S NI AR AR R e 2R 7, T, T RN 10% 5% (1 % Y B E K
AR R B T TR
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Table 3 Results of conditional variance equation parameter estimation

LM B 1] B
c(1,1) 0.078 8 *** 0.104 3 ***
c(2,1) 0.069 0 *** 0.056 4 ***
C(2,2) 0.000 0 0.000 0
A(1,1) 0.704 8 *** 0.357 4***
A(L,2) 0.226 9 *** -0.015 4
A(2,1) -0.171 0 *** 0.392 4 ***
A(2,2) 0.168 0*** 0.315 3 ***
B(1,1) 0.568 0 *** 0.066 8
B(1,2) -0.206 1 *** -0.159 6***
B(2,1) 0.049 7 *** 0.156 3 ***
B(2,2) 0.978 6 *** 0.978 5***
AlC -2.792 -2.288
SC ~2.697 -2.192
PSR 1.930.729 1 1 586.51
FREILER 2 ARCH 2N A6 36
i CNY CNH CNYIM CNHIM
6.699 9 12.518 7 8.424 3 14.586 0
0(12) (0.876 8) (0.405 0) (0.751 2) (0.264 9)
0.1922 2.556 4 0.1377 6.999 7
Q*(12)
(1.000 0) (0.998 0) (1.000 0) (0.857 6)

i Q12) Q7 (12) 43 Bk brfi AL R ZEURLT- 7 M I 12 Bty Ljung-Box Q Seiti, #65 F 2 p fH.
F4 HEHYAEREER
Table 9 Results of spillover test
B A
F(3,*)=19.919 2"
F(3,%)=3.2004""
F(2,%)=9.3523"""
F(2,%)=19.709 1 ***

J B
AN BT (i
AFEETE B B 1 P (i i o
AFAETE R B B R 3
ANAFAE RS 7 BITE R B

TR
F(3, #) =49.908 8 ***
F(3,%)=1.0529
F(2, %) =9.145 9 ***
F(2, %) =68.681 5%

KON Wald 23009 F gt
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Fig. 2 Exchange rate volatility and time-varying correlations
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Table 5 The impulse response function over two sub-sample

CNY CNH
N CNY [y v S5 0.10 0.01
— L2 CNH [0 540 0.08 0.11
P B CNY [R5 5 0.26 0.09
TLEUE CNH [ 52 8 0.25 0.27
CNYIM CNHIM
- CNYIM {5 24 0.09 0.03
— CNHIM {115 5% 0.06 0.11
WAL . CNYIM fm 3 55 0.20 0.11
LB CNHIM f1 1 2 5 0.14 0.27
5.2 HEDBER A& LS , B g T R i iR

2 6 FI7n 9 ox B BeiE 7S 1 7 22 91 i 4 A, ik
W5 250 ik 45 R IX SR E 19— 91 (55 6 1) Jin 2

ST 22 oIk B 6.52% TN 12.19% ; X F
BRI S, bR LA

= Piae YOI N

Srifr. ATLAGE IR R AN  R i
ZEMRE AT AL B o, 3 T R
T 8 T % e T i A 22 Bk A de
PR, H 1.04% EFHR 7.71%, 3K T 6. 41 fiF;
IRV e T S0k 1 T S s A i e 5 A e
55, 31.5% ETHky 57.53%. Lk, X i

FLG BT o L s ) B T, r 18, 339% MY i ol
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Table 6 The variance decomposition over two sub-sample

CNY #7257 25 R CNH (1) )5 221 fif 45 5%
- CNY 98.96 31.50
3 |
RIE i CNH 1.04 68.50
B CNY 92.29 57.53
LBUR CNH 7.71 42.47
CNYIM W7 2045 | CNHIM A7 25025 2R
— CNY1M 93.48 18.33
3 I
SN w CNHIM 6.52 81.67
] CNY1M 87.81 42.36
iLEUE CNHIM 12.19 57. 64
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Table7 Results of mean equation and condition variance parameter estimation over two sub-sample

O - IR ek E
75 A2 HL Nu— ET— o T——
BB e IR RPICER TEI &
1 DCNY |1} ~0.088 2** -0.321 8*** ~0.284 3% -0.246 7 ***
2 DCNY {2} NA -0.111 3*** -0.279 8 *** -0.089 6
3 DCNY |3} NA -0.077 5*** -0.1202*** 0.020 2
4 DCNH {1} 0.116 4 *** 0.268 6 *** 0.2855*** 0.330 4 ***
5 DCNH |2} NA 0.109 7 *** 0.179 9 *** 0.067 0
6 DCNH |3} NA 0.060 8 ** 0.123 1*** 0.054 0
7 Constant -0.006 2 *** —0.008 8 *** ~0.008 3 0.019 6 **
8 DCNY |1} 0.169 1 *** 0.049 8 -0.1100 -0.102 2
9 DCNY |2} NA 0.133 7*** -0.398 2 ** 0.042 7
10 DCNY {3} NA 0.0253 -0.3120*** -0.124 2
11 DCNH |1} ~0.076 2 ** -0.0153 0.1205 0.1470*
12 DCNH |2} NA -0.118 3*** 0.1940* -0.1310
13 DCNH {3} NA ~0.145 9 *** 0.169 5 ** 0.064 8
14 Constant ~0.005 7 ** -0.006 6 ** 0.009 4 0.0373*
15 C(1,1) 0.021 5 0.007 2 0.021 5*** 0.007 2
16 c(2,1) -0.007 3 -0.021 8 *** -0.007 3 -0.021 8 ***
17 C(2,2) 0.007 3 0.000 0 0.007 3 0.000 0
18 A(1,1) 0.495 0 *** 0.3453*** 0.495 0 *** 0.345 3 ***
19 A(1,2) 0.070 4 0.099 0 *** 0.070 4 0.099 0 ***
20 A(2,1) -0.071 6*** -0.141 1*** -0.071 6*** ~0.141 1***
21 A(2,2) 0.270 6 *** 0.265 9 *** 0.270 6 **** 0.265 9 ***
22 B(1,1) 0.840 7 *** 0.886 2 *** 0.840 7 *** 0.886 2 ***
23 B(1,2) -0.028 1 —0.091 6*** -0.028 1 -0.091 6 ***
24 B(2,1) 0.064 4 *** 0.122 5*** 0.064 4 *** 0.122 5***
25 B(2,2) 0.967 9 *** 0.973 6*** 0.967 9 *** 0.973 6 ***

AT ~ BB T ATRDITERIC AN BRI (E T BT AR B8 8 AT ~ 38 14 15 R LU RHL A E AR R Y
S AT 2207 AR TS A 5 T B S A3 (7 R AL S RO 1,

a5 15 47 ~ S5 25 17
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Table 8 Results of spillover effect over two sub-sample

* kkk

Iy RTE 10% 5% 1 % KT 5.

SRR LRk CkE
RPN AE AR 2 B8 7 A 3 A F(1,%)=7.4201"** F(3, %) =12.553 6**"
Y RIAVC SN AE B 2 B 1 A3 A 1 F(1, %) =18.547 9*** F(3, %) =2.7054"**
SR AG B TEIIC R AEAEAE e B B R A3 R F(1,%)=14.7290""" F(3,%)=1.7555
TR TEAE B 3R 2 0 R 1 F(1, %) =103.062 8*** | F(3, ) =19.0653***
RUIC AR AL 5 B B M I sh i F(2,%)=10.728 2 F(2,%)=7.7465"""
W ol BRI RS AE B B 2 1 Uk sl s F(2,%) = 8.257 4*** F(2, %) =30.6360"""
L dnyoL TEHIC AR 30 88 2 19 I shits 1 F(2, %) =29.352 6*** F(2, %) =3.1252"*"

TN A AP AE B 5 BUAE 5 9 B £

F(2, %) =58.556 7 ***

F(2, %) =20.343 1 ***
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Transmission mechanism and spillover effects between RMB ’ sonshore and
offshore market. Empirical analysis based on VAR-GARCH-BEKK model

TAN Xiao-fen' , ZHANG Hui', YANG Nan', JIN Yue’

1. School of Finance, Central University of Finance and Economics, Beijing100081, China;
2. Research Center of International Finance, Central University of Finance and Economics, Beijing 100081, China

Abstract; With the advance of RMB internationalization, the scale of RMB offshore market has been expan-
ding. Tt is important to study the linkage mechanism and interaction between the offshore and onshore market
exchange rates to explore the RMB pricing power and risk management in the RMB internationalizationprocess.
This paper employ the VAR-GARCH(1,1)-BEKK model to analyze the impact transmission effect between the
onshore/ offshore spot and forward RMB exchange rates, especially the mean spillover effect and volatility spill-
over effect. It finds that: 1) The mean spillover effects and volatility spillover effects in the two markets are
significant ,but the onshore market has a bigger impact on the offshore market, while the offshore market for-
ward exchange rate leads the onshore forward exchange rate;2) The impact of the offshore market on the on-
shore market after the “8. 11 exchange rate reform” has increased, and the linkage between the two markets
has become more significant; 3) The impact of the US dollar on both onshore and offshore RMB exchange
rates is very significant, but even after control the US dollar exchange rate, the exchange rate spillover effect
between onshore and offshore RMB exchange markets still exists.

Key words: onshore RMB market ; offshore RMB market ; spot exchange rate; forward exchange rate ; spillover effect



