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Research on the linkage of stock market, bond market and foreign
exchange market under COVID-19 outbreak
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Abstract: In order to explore the dynamic response of China’s stock market, bond market, and
foreign exchange market under the impact of COVID-19 outbreak, as well as the linkage among
the three markets, the unit root test was conducted on the return series of the three markets,
on the basis of which a vector auto regression model (VAR) was established; then, an impulse
response function based on the model was constructed to make impulse response charts to study
the dynamic responses of the three markets; finally, variance decomposition was performed on

the return series to understand the contribution rates of their volatilities in the three markets.
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The results show that, on the whole, the pandemic has a short-term impact on China’s stock
market, bond market, and foreign exchange market, which witness increased return correlation
and contagion effect under the impact of the pandemic. And there is a cointegration among the
three markets and a one-way causal relationship between the stock market and the foreign
exchange market; when it comes to the degree of response, the response of various financial
markets to the impact of the pandemic is time-varying, with the degree of response varying in
different periods, and the stock market has a much greater degree of response to the impact of
the pandemic than the bond market and the foreign exchange market; from the perspective of
inter-market linkage, volatility of the stock market has a greater impact on the bond market and
the foreign exchange market, while volatility of the bond market and the foreign exchange
market has a less impact on other financial markets. This study can provide reference for
financial market management, rational investment portfolio planning, and financial stability and
healthy development in the case of major health emergencies in the future.

Keywords: COVID-19 outbreak; financial market; linkage; VAR model
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M WA S BOERE 50 3 M X K B R BOEFE s — AR & sz A0 gl #2 L B EGe) = 0.E(gg/) =
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Koop & 7 bk b 7 pRE L 138 R G832 B SR — E SR E W oh i 5 RS & AR R I Bl R
R LT -
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Fig. 2 Closing price trend of total price index Fig.3 Closing price trend of RMB/USD
of China National Debt exchange rate
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Table 1 Descriptive statistics results of sample returns series

FEAR TIEZE AR P A 48 2L NGB = v

S8 0.005 60 0.000 14 —0.002 67

v 5K 0.099 73 0.000 13 0. 000 00

R 2 0.012 37 0.00157 0.002 78

I BE —1.998 30 0.689 27 —0.947 00

I i 14.014 99 8. 088 30 6.157 79

J-B ¥ 5 909, 631 74 184. 116 82 89.827 70

X EUEZE AR A TP A e i B e AR T 2R ARG B 4

A 2ETTIC RN 25 R A AT AL AR K B L 45 BRI Table 2 Unit root test results of sample returns series
F2. NEFUUFEE, FIEZEEHE IR R H FEAR FEA ¢ Gtk p
WA MIERR R AR A E TR s % ¢ LIRS AIREE % —12.702 95 0.000 00
e TR BRI N 0. 18 59 ) bk TR AR T O-EZEOL 000000
SR8 SIS T3 3 A B PR ALaIE R 14030 61 0000 00

2.2 HXERHSW

R A0 7 e 5 15 A i M B[] £ B SRR S B A A — R 9 A AR T 2019 4R 12 A 8 HLH I If R 51k
AMTHTEE . J 3 2019 4 12 A 30 H — 43 44 RO T80 A B Dt DR il 8 SR T AR 19 55 i 0 ) 78 M9 1
& B Z A F D B e G A G2 e . 2020 455 — 25 i b B ol I e ™ B LA 2 S
O T P A O W AR BN A R R s A3 3 AN IXE]L S 1 AN IX RIS 2019 4FE 11 1 H-—2019 4F 12 J]
30 H.55 2 ANIXIE Y 2019 48 12 A 31 H-—2020 48 3 A 10 H .45 3 4NIX Ja] &y 2020 4E 3 A 11 H-—2020 4F
6 H 30 H.orulit5 3 A X Rl BYAHOC R B 45 R I 3,

F3 MXRH

Table 3 Correlation coefficient

AR X [E] 1 X [H] 2 X [d] 3
L UEZE A P8 OIS R R 5 A 1 B 3 R —0.197 77 —0.774 79 —0.044 96
b F 25 A 48 ol 25 R A0 R T S S8 D00 R 3R R 0.034 95 0.565 83 0.282 23
AR A 4 BB EE RN R T 5 36 T I R 35 0.016 47 —0.487 74 0. 098 30

TEIX () 2 FUEZE 5 18 BOICR 5 A0 BT 42 0 48 Bolioss 3P ol 2 0 48 B0l a5 R AN IR 0 38 56 0T
1WA 25 8] B A 5 2 00 SR IR 25 45 Bl g R R IR T 58 56 T A AR AR 8] B9 A1 OC R O IE
B0 R BT 50T Z (e A AR B AR 5GBTS ot i T S e R AR AR SR O . RO R R A S ik
T 5 ot T ] A9 B A 5C 22 B O 8 T R T 52 B8 19 2 e A s T BB S A5 3k i AR XU B 7 Il T B Y
S L B T A B BT AL o WX, W I BE T I 1 Aot T L T BT ks T 52 30 e 1 Y e
i BT L T R 5 R KO MR S8 9T WA T Sk I P AR A o ] A o BT 9T O B A BEAS L B T i
B, WA T 5 ot i ] A R S P B8 AL s 1 1 b ol R W 3T MO B9 T Bk AT R BB
S B 1o 5T 7RO 5 TR IR T A5 R T A S5 AR K IE B O B, OF HUOR IR AZ . FEIX(E] 3. B e
LN T WA BN A S T L ASE T LI =2 8] A AR S R D s A 5 A KA S R IX ] 1 — B 3 5% W e
75 X BT AT T A T WA A O 1 5 R 1Y
2.3 VAR &EBET

Fya VAR SR Z | E X EIEZE A48 50 T BUE A 48 80 N R 3 R TTE AR s R AT 1 AR
B AAE 2 AN PR KR . SRAEH] L BUEZE S 1A TP BUR 0 48 B0 R T S8 G T AR g R = Z AT
TEVMHESC R TR 50 H B EME/KF b 28 N R T 38 26 T 3R R A J2 B TIE S5 5 48 BOCAR R I A% 22N
JECERT A D AR 15t » 1 P b 0 e 88 19 3 i 1 9 T 118 9 Bl 2 5 | B i 14 e Bl 5 el =2 18] A A B A
BEE5 R AT A Dornbush S50 4 Y iy Ui 425 (6] BLIE 3L M 1 72 3l 2 DA of — [l At e 11 LR A1) AT
e 8B o I 22 300 2 B W 2 ) 2 5 A4 X ) B 4 3 A R I 2 B O i SR AR A Y b T O R B O
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R R
N7 VAR B 55— 20 I 0 o B8 B i U 9 B AR B 5 BR T O W AR B ME N (Akaike informa-
tion criterion, AIC) FlJita U 2% ¥ W {& ( Schwarz criterion, SC) ¥ # VAR #8114 F AW 5 By 80Hh 2 B, Xt
VAR BRI BT S8 S5 R L3R 4, b Ry oy FIEZEA 48 0l t: 2607 81 . R, it B2 i 16 B0l as %
Fe 9, Ry g N IR T 38 56 T0iE R 45 H P51
F4 VAR BERfLITHZER
Table 4 Estimation results of VAR model

B R, R, R;
R (—1D) —0.093 0 0.013 5 0.000 6
R (—2) —0.018 9 0.016 6 0.027 6
R, (—1) 0.062 0 0.2829 —0.116 6
R, (—2) 0. 6673 —0.0359 0.379 7
R, (—1) 0.660 6 —0.019 5 —0.1257
R, (—2) 0.815 7 —0.0330 —0.0330
WHC 0.005 1 0.009 9 —0.009 0
AR AE B (AIC) —5.901 9 —10.080 3 —8.886 4
it BC %% U ) (SC) —5.765 6 —9.944 1 —8.750 1

i 4 AT R ATC {ERT SCEH/IN . BEWI KR e £ 19 9 Jo B B0 & BEAY . i 5 B R A 451 2
T AT R B AV ROR AR /N T LA T B B Y X B VAR BRI AR Y
2.4 Bk me Rz o £ 5 A

Jok b 57 R AT P DA i 3k — A P AR A R A B R 2 I SR F) el f) S N R R BRIV B AL R 22 T
— AR R 22 /N B8 o i Xk P A S e 24 U R AR R A T 7 AR B R R R o D T 220 R e 8 1R X A
T T Sl A eh i A T VAR R 2 Mk st ) 107 R K5ORS fk ok o) S0 1] AP 4~ 12 PR
Ve P 118 52 2 DAy PAY A A X el ) D T 2K R 2R SRS AR AR ME 2 1 B R RR
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1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
W% W%
B4 R ik ol 7 15 B 5 £ ko me i s
Fig.4 Impulse response chart of stock market Fig.5 Impulse response chart of stock-bond market
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Fig. 6 Impulse response chart of stock-foreign exchange market Fig.7 Impulse response chart of bond-stock market
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Fig.8 Impulse response chart of bond market Fig. 9 Impulse response chart of bond-foreign exchange market
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Fig. 10  Impulse response chart of foreign exchange-stock market Fig. 11 Impulse response chart of foreign exchange-bond market
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Fig. 12 Impulse response chart of foreign exchange market
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B N 5 3 Ik B B KA L S5 TR E

TS BBE T ok B WA AR 1~ 4 PO B R TR E IEI

7~9 Nyt 32 B — A~ B4R i 1R 22 1) b o S o SBE T AT T I T 0 L AR EE S JBE T X T e el i e

1~2 W0 BT 18] » 3~ 4 WA B8 S« Je e AR E 5 fBtrio X B B ks iy iy iz A 1~2 Eﬁiﬁcﬁi,ﬁi?%m;‘{t
TR oty o e 5 L AR R FFAR IR AS . 18T 10~ 12 T A2 3 — A ofiE 1 22 1 o ot ) o BTl L £
T LTI B M L R JE T T 5T ook P o IO A 5 1 R A A i TR E 5 Aot TG I T vk 1 g g R R A
55 TR 3 IR B R o 8 TR E s L T6r (1 B ol AR NEAE 2R 1 S A 58 2 U Ry o i TR E .

EH e SN 1 wiali T —J7 T BT T I T AR N A B 2 B R L LR L8] 12 AR R
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2.5 HEHMRE

ER T AN o 25T 52 20 o ot i JBe i R T 6 i ot 6 £ e 0 7 0 N A
ST 15 » J5 T 5 45 T 6 00 P9 A A G DA A5G AR 2 i SESR I R B AT L T 0 2 R kL 2
MR $HCE AT Dot i T 5 T B 5 Y 5 5 AT RE 2 AR Y 4 A 1kl i T L
3K 158 P 30 PR A5 T BT 194 8 A QRS A+ [ R B 1 {E A S 5K 7 3 o 00 A

T3 223 f ] LA R VAR RERY rp 4> S5 A8 Y i il X N AR S S A Y R D L WA Y VAR (2)
RUHEAT 7 2200 flk A R LR 5~7,
RS BURLEG 8 B AR 09 J5 22 00
Table 5 Variance decomposition of returns of Shanghai Composite Index
LI PR R 2 R L5 48 Bl g 2 B A 48 ROl A 2 N R 3836 JT I R 45 R
1 0.012 380 100. 000 00 0. 000 000 0. 000 000
2 0.012 504 98.162 52 0.024 372 1.813 111
3 0.012 660 95.810 70 0.601 075 3.588 224
4 0.012 675 95.9575 38 0. 680 843 3.743 781
5 0.012 685 95.446 08 0. 815 492 3.738 426
6 0.012 685 95.439 56 0.816 913 3.743 530
7 0.012 685 95.439 30 0.817 002 3.743 696
8 0.012 686 95. 439 05 0.817 269 3.743 685
9 0.012 686 95.438 84 0.817 417 3.743 743
10 0.012 686 95.438 83 0.817 427 3.743 743
® 6 PN T BN S0 O 2250 R
Table 6 Variance decomposition of returns of total price index of China National Debt
WE s R R S U N T S e
1 0.001 532 14,534 51 85. 465 49 0. 000 000
2 0.001 584 13.617 64 86.283 75 0.098 619
3 0.001 597 14. 668 02 85.047 97 0. 284 007
4 0.001 598 14.732 35 84.906 21 0.361 442
5 0.001 599 14.727 49 84.858 38 0.414 124
6 0.001 599 14,727 29 84.858 45 0.414 260
7 0.001 599 14,726 72 84.858 97 0.414 305
8 0.001 599 14.726 70 84.858 92 0.414 383
9 0.001 599 14.726 76 84.858 86 0.414 388
10 0.001 599 14.726 76 84.858 85 0.414 389

RTONRMGERITILHR WA R T 2250

Table 7 Variance decomposition of returns of RMB/US dollar exchange rate

LIRS BRI 1R 22 FAIE 25 45 95 Bl g R ot A A 4 Bl A R UNIETIESP B & oS
1 0.002 784 15. 849 88 0.341 228 83.808 89
2 0.002 809 15.617 76 0.771 495 83.610 74
3 0.002 857 15.208 74 3.928 039 80. 863 22
4 0.002 859 15.214 51 4.024 341 80.761 15
5 0.002 860 15. 269 84 4.026 473 80. 703 68
6 0.002 860 15.270 52 4.027 633 80. 701 85
7 0.002 860 15. 270 09 4.029 106 80. 700 80
8 0.002 860 15.270 09 4.029 155 80. 700 75
9 0.002 860 15.270 11 4.029 277 80. 700 62

10 0.002 860 15.270 10 4.029 292 80. 700 60
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