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[] B 17 37 Bk 38 A7 AE 4= BR AL A1 7R 5N (“ Wake—up Call” Hypothesis) B9 % B ( Longstaff, 2010; Cai et
al.,2017) . Horfv, R4 BRIE X AL e MR A AR 1 B o BEAS T A G BRI, S R TR SR G
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FEAE R IS S b, 4 il A% G 38 2 38 B T 37 A sl 4 238 (0 40 08—V I G &, RIS — 1T 373 14 g sl i
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RO R B g R R R & S N o N A G D E AR ST (S D) DO B N B TR
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Ho, LAEEFEES M

LAEERERYMMEENEITERY

R2—RAER T AFIEE R BRI AT S5 R . RIS — 7R T BRI E R, ]
L, E 2895 (2)— ()T R T AHE P 36 B9 P E AR A Al 1T 455 o Panel A JE7R T BI{E T
A TH25 R A - r_chn (r_usa) B AN AR FR X — 91 2 B A8 5 R r_chn(r_usa) W J7 B B9 Al 45 1 br
P Lr_chn(La_ ) AT AR X — 47 2 A2 W0 r_chn (r_ f) B — B i J5 6T R A9 32 8000 Al 11 45 2% .
Panel BJE/R T AR T 5k 220907 22 (W7 22 MR R B Kb 38 var_chn(var_ f) 47 AR
PLr_chn(r_ f) RIS B 1 5 B3R 2207 25 o Panel C /R T X (2) W R %l e, A6, WAL THE , 72K
BUCRE2D T SRR s, = 1(s,, = 2)Bfa, Flb, WIfETHRE

=2 AERERYMARBENMEITER
B —3% H (f=usa) o E —¥% = (f=gbr)
RE1 RE2 KA R 2
Panel A : ¥ {4 J7 2
r_chn r_usa r_chn r_usa r_chn r_gbr r_chn r_gbr
L.r_chn -0.0027 | -0.0570 -0.2052 | -0.2578 -0.0374 0.0178 0.1002 -0.1180
(0.9490) | (0.1501) | (0.2130) | (0.2602) | (0.5945) | (0.6677) | (0.1112) | (0.1856)
Lr_f 0.1603"" | -0.0336 0.0815 -0.3716™| -0.0986 | -0.0173 0.0446 0.1152”
(0.0017) | (0.4538) | (0.4375) | (0.0006) | (0.3693) | (0.7555) | (0.5274) | (0.0369)
T B 5 6.5273 11.6445™ | -33.0586 |-12.3988 -2.2944 | -8.6618 17.1953 | -3.1257
(0.2606) | (0.0234) | (0.3872) | (0.7966) | (0.8752) | (0.2947) | (0.3995) | (0.8427)
Panel B: 5% 22 (1907 22 (B 7 25 MR R B
var_chn 14143.9891 52578.9998 8510.7602 29775.3608
var_f 10287.8377 109710.1698 2907.7431 28288.4550
Wy 2 1642.1406 24092.5901 792.1370 7752.3480
%00 0.1361 0.3172 0.1592 0.2671
Panel C: ¥ B M2 77 12
covid19 0.1007 -0.0613 -0.0002 -0.0064"
(0.4848) (0.7841) (0.9023) (0.0249)
L.commodity_ p 0.0021 -0.0154 0.0027" -0.0005
(0.4953) (0.7936) (0.0853) (0.6758)
L.usd 0.0070 0.0028 -0.0049 -0.0116"
(0.7568) (0.9336) (0.5009) (0.0514)
B 5 -0.0059 -0.1102 0.2042 0.0508
(0.9976) (0.9807) (0.3912) (0.8768)
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=3 AERETUANMERYMEITER
HE — [ (f=fra) AP — 7 ] (f=deu)
N w2 NP N

Panel A : 418 77 2

r_chn r_fra r_chn r_fra r_chn r_deu r_chn r_deu

L.r_chn 0.0689 -0.0138 0.0970 -0.0519 0.0263 0.0270 0.0309 -0.0721
(0.2302) | (0.7454) | (0.1454) | (0.6164) | (0.6392) | (0.5369) | (0.6550) | (0.4306)

Lr_f 0.1321" 0.0145 0.0190 -0.0452 0.1053 -0.0897 0.0349 -0.0517

(0.0412) | (0.7571) | (0.7607) | (0.5295) | (0.1533) (0.1076) | (0.6014) (0.5715)

i ER 2.6219 1.1799 5.7498 -2.0114 -2.6167 2.2850 | -12.7952 1.2823
(0.6925) | (0.8175) | (0.7030) | (0.8979) | (0.6906) | (0.6562) | (0.3900) | (0.9373)

Panel B: 5% 22077 22 W U7 22 M R B

var_chn 10437.9894 30618.6664 10464.5808 31261.7339
var_f 6145.2757 39244.1983 6244.6389 37823.5013
Wor % 197.5518 10965.1527 770.8338 10798.8405
NP3 0.0247 0.3163 0.0954 0.3140
Panel C: %% B R Jy 12
covid19 0.0358™ -0.0246™ 0.0407™ -0.0218™
(0.0000) (0.0077) (0.0000) (0.0355)
L.commodity_ p -0.0033 0.0051 -0.0025 0.0030
(0.1287) (0.0887) (0.2650) (0.1717)
L.usd -0.0075 -0.0303" -0.0045 -0.0226
(0.4078) (0.0905) (0.6846) (0.1805)
G 0.0518 0.0222 0.0276 0.0409
(0.8928) (0.9708) (0.9504) (0.9366)

SR LSRR AL FE P AR v on] DU A HL L R R
Yk TR E B E HARMNKRENY, b 2% . XS5 R R MR W BE T b, 78
wREPESEE CPESEE CPES 0 AR RS AR S s E TR 1R S
— M1 A ] i 5 T A W g Rk o ) i S T S M R R A AE S I TN B8 ) 5 T BAEAT RS TR WS
— 1 1 T B S T M i R RS A A A I R T AR AR R AR O . b e E S 36
B b [k O 7 A rh B0 R 2 e (95 A S B AR AL D WS — 0 B AR
T 37 WA At 256 %68 v [ JB 5 71T 37 WA i 258 100 T 8 0 2 B pm) 0 o AE b B 5 9 [ o [ S 1 E R T
BEAL e ] R 5 T 3 WA s 3 1 — B S AN LA e X T [ K B A g R 2 O BE T

6 P A P RS TR A Ay 115 SR rp AR SCHL AR B T AR S H2 B UESE | B T 3 I 30 T AR A 2
T, B A AR U Bl SR AR T 0 [ M S milAL g . BRI AN AR TR 09 5 R 4R 25 25 R
KRBT LA I, R A AR 2 P AR A 16 88 31 ANl e Mk AR 2 B, £ v [ 5 3 ) i
i WAL | P [ B SR T 7 W o 0 0 R AR 25 1 R A DG R B 0.14 78 5 0.32; 78 i [ 5 9 [ g 5L
Al SR AI S R B BT 011 A6 v [ 5 3k [ p B B rh 25 A OR R B 0.02 45 2 0.32, 2 7+ 2
0.30; 75 1 [E 5 7 [ A9 580 o | 2 (R A SC R TH2 0.22;5 1 78 P [ 5 H A (AR A0 | S5 R G R B
M 0.08 F 72 0.40, FF+HT 0.32,

45



B R AR A

202328
R4 AEEETHENRBENMGHITER
i E—H A& (f=jpn)
R WA 2
Panel A : ¥4 {8 7 #2
r_chn r_jpn r_chn r_jpn
L.r_chn 0.0931° 0.0163 0.0479 0.0793
(0.0971) (0.7240) (0.6315) (0.4048)
Lr_f -0.1195™ -0.0836 0.0364 0.1709™
(0.0424) (0.1343) (0.7314) (0.0443)
LI 17.9416™ 11.3353° -16.8397 10.4582
(0.0155) (0.0515) (0.5120) (0.5541)
Panel B: 3R 215 22 25 ME R
var_chn 10228.2530 36128.2998
var_f 7937.5201 28743.5463
Iy 2% 740.4856 12855.4737
AR AL 0.0822 0.3989
Panel C: 5 ## R 5 2
covid19 0.0194™ -0.0035
(0.0052) (0.0680)
L.commodity_ p 0.0014 0.0010
(0.4685) (0.4924)
L.usd -0.0355™" -0.0106
(0.0077) (0.2770)
AR T -0.0137 0.1068
(0.9779) (0.7579)
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x5 HERBER
hE—%E (fzusa) B —3% [ (f=gbr)
IR 1 | W 2 IR 1 W 2
Panel A : 418 J57 2
r_chn r_usa r_chn r_usa r_chn r_gbr r_chn r_gbr
L.r_chn -0.0165 0.0236 0.0992 -0.0281 0.0591 0.0276 0.0095 -0.2450
(0.7411) | (0.5202) | (0.5860) | (0.8852) | (0.2323) | (0.3816) | (0.9317) | (0.1548)
Lr_f 0.2121"™ | -0.0711 0.0389 -0.3553™ | 0.0555 | -0.0669 0.0051 0.0766
(0.0005) (0.1207) (0.7093) (0.0001) | (0.4614) | (0.1220) | (0.9631) | (0.4950)
M 70 7.1890 13.4286™ | -2.7634 | -22.3450 -6.1906 1.6027 | 15.9133 |-24.0630
(0.2139) | (0.0060) | (0.9518) | (0.6041) | (0.3429) | (0.7237) | (0.5688) | (0.3862)
Panel B: 3R Z W) 22 hr 22 ML R
var_chn 12237.3644 50961.9494 11820.5031 42178.8749
var_f 8057.2462 96115.9855 5065.9419 46459.8380
UYE= 1357.6369 18430.7629 391.3325 15382.2608
IPSEY 4 0.1367 0.2633 0.0506 0.3475
Panel C: ¥ %R Jr f2
covid19 0.0003 -0.0019 -0.0095" -0.0094
(0.8792) (0.2835) (0.0637) (0.3239)
L.commodity_ p -0.0011 0.0084 0.0001 -0.0043
(0.5383) (0.1231) (0.9663) (0.3156)
L.usd -0.0130 -0.0371" 0.0000 -0.0018
(0.1482) (0.0757) (0.9972) (0.9320)
L.r_chn 0.0019 -0.0079 0.0000 0.0109
(0.5477) (0.1370) (0.9866) (0.2467)
Lr_f -0.0028 0.0012 0.0015 0.0089
(0.2211) (0.7518) (0.6665) (0.2249)
L.cds_chn_p -0.0197 0.0066 -0.0108 0.0144
(0.3969) (0.8890) (0.7179) (0.8695)
Leds_f p -0.0927 -0.0903 -0.0356 -0.0198
(0.4868) (0.8333) (0.5125) (0.9075)
L.r3m_chn 0.0114" -0.0100 0.0107 0.0060
(0.0133) (0.5728) (0.2966) (0.6697)
Lr3m_f -0.0118" -0.0019 -0.0180 -0.0003
(0.0850) (0.9151) (0.0809) (0.9945)
T I 0.1256 0.0315 -0.0792 -0.0099
(0.9236) (0.9924) (0.9747) (0.9973)

P [ Ja — A 34 H I s AR AE b I S e h [ S E R . fErh RS e
AR AL, A A 3 A o i s AR B s 1 3 [ 3 A i Mg R B R TE T P, X U H
TEREA I, 5 [ 19 34 H 300 [ Bl 4 A8 s S e 1 56 [ 5% T BOR 922 4L, 25 5% T BOR 47 5L, 24
JRy it ik % T R X 2 10 SR AR, B B B A ) N R TR S AN B E P LT X R U B e A
e ST 5 b R B SR T S AN i R s . TR R, 3 A 3T I 5T W i R AR Bl U B 22 i e
TSRS 5 1] B I Sl PR A B R 42 A2 BT RGBS 20T 3 UM S T S AN B R B A AR D
S AR LU ot 2 B O AN BBE SR B I SRR I A 2 B e T U B AR AR T BT B9 B I A R
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PR, it S — 399 1 el £ 380 40 A % 2% T B mT AT P, B9 B Tk o A v ) 0 e g R e e Y 9 [ 3
A A A R R A 2 B T T T S AR 8 R 1) i A E MRS R AR R R I
L 400 ] o M) 4 B e 1 SR ] ) B T B

=6 BEERBER
o B —k B (f=fra) [ — 2 [ (f=dew)
R \ R 2 WA 1 s 2
Panel A : ¥J{H 52
r_chn r_fra r_chn r_fra r_chn r_deu r_chn r_deu
L.r_chn 0.0825 -0.0392 0.0447 -0.1255 0.0471 0.0387 0.0158 -0.1107
(0.1353) | (0.3420) | (0.6115) | (0.2701) | (0.3842) | (0.3716) | (0.8592) | (0.2501)
Lr_f 0.1113" | -0.0245 -0.1077 | -0.1438 0.1316™ 0.0301 -0.0598 | -0.0724
(0.0667) | (0.5778) | (0.1577) | (0.1205) | (0.0324) | (0.5054) | (0.4457) | (0.4877)
T 35 -6.9577 5.2282 | -20.3326 | -6.0405 7.0516 3.7080 -8.2663 9.3891
(0.3498) | (0.3856) | (0.1891) | (0.7292) | (0.2808) | (0.4909) | (0.5909) | (0.5738)
Panel B: 5% 22 (17 25 Wh iy 25 MHK R
var_chn 9677.6408 27820.8932 10211.4636 27308.1349
var_f 5227.1001 35067.6203 5841.7502 33471.6337
Vg 114.1137 10015.7323 1000.6899 8186.8349
AH K ZR AL 0.0160 0.3207 0.1296 0.2708
Panel C: 5 B %07 12
covid19 -0.0100" -0.0172 -0.0255 -0.0020
(0.0500) (0.3284) (0.1105) (0.4946)
L.commodity_p 0.0015 -0.0040 0.0178" 0.0039"
(0.4586) (0.5335) (0.0658) (0.0564)
L.usd 0.0104 -0.0386 -0.0057 -0.0130
(0.3300) (0.4058) (0.7792) (0.3202)
L.r_chn 0.0044 0.0177 -0.0038 0.0030
(0.1568) (0.2972) (0.6011) (0.2542)
Lr_f 0.0062" 0.0190 0.0185 0.0076
(0.0528) (0.2949) (0.1590) (0.1064)
L.cds_chn_p -0.0608"" -0.0283 -0.0403 -0.0451"
(0.0281) (0.6062) (0.6233) (0.0534)
L.eds_f_p 0.0963 -0.0185 0.0236 0.0153
(0.2707) (0.9325) (0.9180) (0.8968)
L.r3m_chn 0.0100 0.0029 0.0231 0.0131
(0.1672) (0.8915) (0.2505) (0.2170)
L.r3m_f 0.0054 0.0305 0.0000 0.0596
(0.8438) (0.7295) (0.9993) (0.1441)
I 5T 0.0635 -0.0202 0.0127 0.0150
(0.9774) (0.9977) (0.9980) (0.9955)

iR — W 285 TR A A A B Y P [ FE AL CDS B 22 7 AN R vk I P R AL R T O —
Ak T R T S AN 1 R e [ I PR T S TR Sl IR S RO . AP E S i AR R 7R 0.05 7Y ELAR K
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L E m P E AL CDS B2 (ES AL IR ) E ST T P i h E S E AR T & i
F EACDS B 22 (IEAARAL B]E ) W5 $E T 1 Poye T30 o [ UM 42 151 BE ) 5 38 J B0 100 22 52 i
SR T 9 S AN R SR T S BB S &

x17 HEBRER
i E— H A& (f=jpn)
A 1 | A 2
Panel A : ¥ {H )7 72
r_chn r_jpn r_chn r_jpn
L.r_chn 0.0466 0.0051 -0.0141 0.0094
(0.3381) (0.9028) (0.9212) (0.9498)
Lr_f -0.1220" 0.0204 -0.0180 0.1687
(0.0311) (0.6832) (0.9153) (0.3132)
T 3 14.9682" -0.6877 -59.4220 18.9919
(0.0147) (0.9029) (0.1234) (0.6355)
Panel B: 3R ZE R 722 52 MR
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International Stock Market Co-movements and Financial Contagion
QIAN Zong—xin, FU Peng-lu, SONG Ke

(School of Finance, Renmin University of China)

Abstract: Due to the outbreak of the COVID-19 pandemic and the intensification of international
conflicts, major international stock markets in general have higher risks and higher correlations.
Meanwhile, the fluctuations in the infectivity and severity of COVID-19, and international relations
increase the possibility of structural changes in international stock co—movements. As a result, it is
interesting to re—investigate the characteristics of financial contagion in international stock markets in the
context of the COVID-19 pandemic and intensified international conflicts, and re—examine the relevant
theories of financial contagion.

This paper uses Markov regime—switching vector autoregressive (VAR) model with endogenous
regime switching as a unified framework to analyze the financial contagion between Chinese stock markets
and stock markets in the United States, the United Kingdom, France, Germany, and Japan. The model we
use in this paper relaxes the restriction of uncorrelation between state transition and the error terms in the
VAR and allows time—varying state transition probabilities to be determined by a set of pre—determined or
exogenous variables. We believe the framework is more comprehensive and more appropriate in the period
of the COVID-19 pandemic due to the following reasons. First, the Markov regime—switching model fits
the data with structural changes better. Second, the model can be used to analyze financial contagion in
different definitions. In literature, while some studies only refer financial contagion to increment in
market co-movements in crisis or after negative shocks, others may focus on co-movements at any time or
state. The model can count for both of them. Third, the econometric model also accounts for both lead-lag
correlations in the international stock market returns and co—-movements between the returns, which are
both widely used measurements of financial contagion in the literature but with few consensuses. Fourth,
by testing which variables significantly influence state transition probabilities, we can find evidence
consistent or in conflict with theories on financial contagion, and provide empirical support for theories.

Accordingly, with data on stock returns from Compustat, we calculate daily value-weighted stock
market returns in China, the United States, the United Kingdom, France, Germany, and Japan. We also
use variables that potentially influence state transition probabilities according to the correlated—
fundamental theory, the flight—to—liquidity or flight—to—safety theory, and the wake—up call hypothesis in
model estimation to test those theories. Using data from January 22, 2020 to May 20, 2022, we estimate
two—country endogenous regime switching MSVAR (1) model between China and each of the above
foreign countries.

Our empirical results show that the stock market returns in the United States, France, and Japan
Granger cause Chinese stock returns in states with low uncertainty. Simultaneous stock market
co—movements between Chinese stock market returns and stock market returns of the United States, the
United Kingdom, France, Germany, and Japan are state—varying and much higher when the market is in
a high—volatility state (in crisis). Our empirical results are consistent with the correlated—fundamental
theory, the flight—to—liquidity or flight—to—safety theory, and the wake—up call hypothesis and imply that
the main channels of financial contagion may vary with states.

Our study contributes to literature in at least two aspects. First, we are the first to apply Markov
regime—switching VAR model with endogenous regime switching as a unified framework in the financial
contagion literature. Second, our study re—analyzes financial contagion and provides evidence consistent
with theories in the period of the COVID-19 pandemic and international conflicts. Our study also has
implications for China’s financial regulation policies and international policy coordination.

Keywords: financial contagion; stocks; market co-movements
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