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Table 3 Nonlinear Granger causality test of risk contagion, volatility spillover and jump risk propagation

. LHEPNGE o [ A - PN I - o A s - M -
o [ A SHEPNG ESE| SHEPNG ESE| o [ A
Ly = Ly T, T, T, T, T, T,
Panel A KU 1% 4
| 1.6587"" 2.542 6*** 1.044 3 1.4951* 1.7256 " 2.274 8"
(0.048 6) (0.005 5) (0.148 2) (0.067 4) (0.042 2) (0.011 5)
5 1.590 9" 2.359 9%~ 0.814 0 1.404 7" 1.677 17" 2.1277"
(0.055 8) (0.009 1) (0.207 8) (0.080 1) (0.046 8) (0.016 7)
1.162 4 2.1254 " 0.854 1 1.205 1 1.6759"" 2.0803""
: (0.1225) (0.016 8) (0.196 5) (0.114 1) (0.046 9) (0.018 8)
0.815 8 1.917 7% 0.996 2 1.106 0 1.589 9" 2.008 0"
! (0.207 3) (0.027 6) (0.159 6) (0.134 4) (0.0559) (0.022 3)
0.7542 1.700 2 ** 1.177 4 0.940 9 1.377 7" 1.933 7"
: (0.225 4) (0.044 5) (0.119 5) (0.173 4) (0.084 1) (0.026 6)
0.768 1 1.5825* 1.207 6 0.898 5 1.3290* 1.921 0"
0 (0.2212) (0.056 8) (0.113 6) (0.184 5) (0.0919) (0.027 4)
0.8812 1.536 0% 1.224 0 0.887 3 1.456 7% 1.9053 "
! (0.189 1) (0.062 3) (0.110 5) (0.187 5) (0.072 6) (0.028 4)
1.018 2 1.5129* 1.2232 0.873 4 1.538 2" 1.788 4 **
s (0.154 3) (0.065 2) (0.110 6) (0.1912) (0.0620) (0.036 9)
Panel B: U 3l
| 2.3141"" 3.898 0" ** 1.646 77" 3.120 6 *** 1.270 4 4.353 9"
(0.010 3) (0.0000) (0.049 8) (0.000 9) (0.102 0) (0.000 0)
5 1.978 8" 4,448 7% 1.006 1 2.640 2 *** 1.436 5" 4.199 2"+
(0.0239) (0.000 0) (0.1572) (0.004 1) (0.075 4) (0.000 0)
; 2.582 6" 3.833 1*** 1.66717°" 2.3175" 1.872 1" 3.796 5***
(0.004 9) (0.000 1) (0.047 7) (0.0102) (0.030 6) (0.000 1)
. 2.5659 " 3.754 4% 1.7776 " 2.170 6 " 1.7728 " 3.311 9%~
(0.005 1) (0.000 1) (0.0377) (0.0150) (0.038 1) (0.000 5)
S 2.620 7% 3.449 1*** 1.503 8" 1.97947" 1.518 4~ 3.1352%**
(0.004 4) (0.000 3) (0.066 3) (0.0239) (0.064 5) (0.0009)
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Table 3 Continues

_— EHEPNGE o A s - PN I - o A s - FEH -

o [ A SHEPNG ESE| SHEPNG ESE| o [ A
Panel B {80
. 2.889 9 *** 3.1159 " 1.196 9 1.801 17" 1.202 7 3.020 5***
(0.001 9) (0.0009) (0.1157) (0.0358) (0.114 5) (0.001 3)
; 2.620 8 *** 3.093 1*** 1.474 2" 2.0956"" 1.289 0" 2.852 5%
(0.004 4) (0.0010) (0.070 2) (0.018 1) (0.098 7) (0.002 2)
g 3.396 2" 2.831 1" 1.616 6 * 1.9286"" 1.2950" 2.5852%"*
(0.000 3) (0.002 3) (0.0530) (0.026 9) (0.097 7) (0.004 9)
Panel C.; BkER{L S

1 3.423 27" 3.249 9 *** 1.7053 " 2.536 3" 2.0871°"" 4,340 7"
(0.000 3) (0.000 6) (0.044 1) (0.005 6) (0.018 4) (0.000 0)
5 3.5832%%* 3.6319 """ 1.678 27" 2.3022"" 1.674 47" 3.748 2%+
(0.000 2) (0.000 1) (0.046 7) (0.010 7) (0.047 0) (0.000 1)
; 3.5177 *** 3.642 3% 1.294 1" 2.21327" 1.8883"" 3.322 8
(0.000 2) (0.000 1) (0.097 8) (0.013 4) (0.029 5) (0.000 4)
A 3.528 9 *** 3.436 9 *** 0.948 7 1.9557"" 1.760 2" 3.097 8***
(0.000 2) (0.000 3) (0.171 4) (0.025 3) (0.039 2) (0.001 0)
s 3.671 6" 3.431 3" 0.905 6 1.914 2" 1.718 5" 3.091 8 **~
(0.000 1) (0.000 3) (0.1826) (0.027 8) (0.042 9) (0.001 0)
. 3.636 8 *** 3.311 6 *** 0.991 0 1.878 0" 1.625 1" 2.980 3 ***
(0.000 1) (0.000 5) (0.160 8) (0.0302) (0.052 1) (0.001 4)
; 3.725 7 *** 2.908 4 *** 1.1522 1.626 4" 1.4314* 2.764 2"
(0.000 1) (0.001 8) (0.124 6) (0.0519) (0.076 2) (0.002 9)
o 3.740 9 *** 2.637 5%+ 1.079 2 1.424 4* 1.5183" 2.452 6"
(0.000 1) (0.004 2) (0.140 2) (0.077 2) (0.064 5) (0.007 1)

FE: 1) Panel At i [ — P A FER SRR o I 173 19 8 2 AR S v I W T 4 A 2 XU, -l 2
Granger JF[H” , HARKFIFA; 2) RPIESHAEFTR p H, ™, F7 4350F0K 1%, 5% ,10% 1 B EMHEAKF; 3)
AR A3 0], BEAL AR A B PR T R S A5 0L, HAOTT A 10 S5 UESS Smk (g S R ).

3.3.2 Rk, shis b b ghak - FALE AT

TEHATAERAFTENE IS W S5 A8 L Iy ) 0 BT )
AR SCHE— DA B R 5 S T A AL R R BCE TT
P XU A G /N | T S i /KPR 4 2k
BEERAL AR T, JLURSE R I3 55 T3 4 v Panel
A .Panel B 5 Panel C. 7E[RIBF 4544t Granger
PRERKS B0 55 WY 28 0 40 70 B 25 SR i iy b, AR S0 40
2 1 R R e A S 5 [ =2 (] XU
e ge Weahi 5 BEER A% S AL Qe 2% (1 2) LI
N4 3ROSR T 3 = 38 KU A5 g 1 R0 2% [ %
(F3).

NEE T 5 22 19 S XU 1% YL 72 B2 Ok 7 ( Panel
A) SFEAIBINER T 7R BRE Rl A 2 rb o 49 XURS: S
IS SO o AN U IS ES 7 A QU N 3

258.33%) , I M HT T — 075 02 XU i
R S VO & N N A WY S il I ) P
215. 90 % , A BR 45 Fill 17 37 I 1 7R ¥ TEAR KA JE
AT ok B XA T S op s R 11 ATl
w5 T E VG T 3 0 R 40 T A 1 e XU #4
AT BT 18 %o 11 IXUBS: TTHR B, 3X 55 i I 2 4 1 BF
FLER I8

Peshies 1 (£ 3 (%) Panel B) 5 kERAG S (3% 3
1) Panel C) & J W, AHEE T 43 il 10 B RS 1%
e oyfit e , 95 E TS0 HA T 3 1 U Sh s 5 Bk
PR AL S f o i ZL, gy B ik B 237, 96% A
233. 42% . HAFE R AR , R T BRERAL FF- 3
FEEE N 81. 16 % , = F KU 1 Y R sl igs s 114 °F-
BIKF, BB 7E 2Bk & AR 5 T L e rh R &
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RRNESMRAE G, b e s B e 4 BBl A#RE I 80% , Bl LA &
ARSI, 5l kBRI RgR KT RSS2 FH A, B Z 2k A E
G A B E KRR Z AN, KRR BRI R w1 51 R T SRR L KT
A THAE =R AL T AR IE R At ST D BE 7 , (HG A FE 455,

B2 REAK. hEESSEEORRERER
Fig. 2 Risk contagion in Mainland & Hong Kong in China and the US markets

B3 £IKTHAREE M &
Fig. 3 Risk contagion in global equity markets
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ARLNE Granger [RAAG 56 m] 204 [ B i 2
[ P XU A e A A AE 1R 5 R e, T RUIAL e T7
I6] , 3 HE 20 I 17 5 2 1] AR ZR PR SR I, M 2840 § b7
LR AL AR XU AL Qe RN S REE , AR Tl die
T 18] B KUK i 1 7KF- , 455 PR A SR i 45 51, T
20T RIS A e [ 245 PR 3. AR SO AR 23 2 2
FEl Rl A A i 5 B = T S KU A e LD
Syt -5 PEERAL T /2 (B 2) B 37 RNk
7 WU i 1 R/ DN, SRR 1 - 8 il e AR A 1A%
e, ML OGR 3# J AEAEA e , LR i RLAm &
ZRPANRZHNAN SE 2 ) G S A NI R = VR o
firJe , = AT Z Rl sl s, HLori e ok
Pl Xob S8 1 A 7 45 25 1A i 2l ¥t 5 B 1 B R 1S
S, 5 B30 — 2 1Ak, i TARZE Granger

DRURAGL S 55 W 28 4 M A KU A e B B B A
[F) B RE , AN Sk — A0 A 3 W 2K T vk SR 25 2R 1Y
— B WHE R, B TR IA T B 1AL el
FEAKHAT , e T AS SCHE ST 25 18 1 T S,

g b, AL GE A7 A 1k B AR e i L SE o )
KFRARFE , FHECT AR fife i 9 XU 15 e, AR 5T
Oy Bk BR A% 3 A0 P B 2 e AT Z
[ F A 24 A 5 6 20 il 75 S IORS 40, S B 2
FEAL AL QR AR, 350 20 T 37 Z 18] #1915 T R 22 1
SG. [F] ffk Z Jn A BRF 3 Bk BR A% S A0 2l
i H 5 R AR NS B, A% T 37 22 1) R AU £ e
AR XU % 3 (0 S AR, el ok ml DL R
DRI 1% 8 v ik S R A% S A1 2l i o HL A7 EE 22

R4 2HRETHSHFEREEL. KEH SR ESER

Table 4 Matrix of risk contagion, volatility spillover and jump risk propagation of global equity markets

| b

1 . e eS| H A [=1E| i [ B ey | P | BN In
PN GRS
Panel A KU 1% 4
rhE Kl 16.88 0.92 17.80 | 19.35 0.83 19.17 1.42 0.49 18.63 3.89 0.62 83.12
T EER 0.14 1.69 14.87 | 29.15 1.82 17.47 1.67 0.95 28.13 3.79 0.32 98.31
kil 0.18 2.14 15.40 | 30.51 2.35 17.76 5.33 1.72 21.15 2.98 0.47 84.60
2H 0.26 2.41 8.33 32.31 2.32 16.32 6.71 2.03 28.37 0.54 0.41 67.69
HA 0.07 2.15 16.57 | 33.04 2.67 19.09 3.88 1.62 18.90 1.52 0.48 97.33
it 5] 0.25 1.74 14.49 | 26.29 1.50 27.16 5.62 1.27 19.80 1.77 0.11 72.84
WHE 0.07 2.57 11.62 | 28.24 3.89 16.42 3.99 2.00 29.83 1.00 0.35 96.01
EElIELS 0.09 2.72 13.90 | 31.76 2.94 14.20 3.96 2.24 23.36 4.11 0.72 97.76
EP§ [2.7E-03| 2.20 11.81 | 21.82 1.67 14.34 4.68 1.47 41.66 0.31 0.03 58.34
W | 0.0l 0.52 1.59 1.86 0.12 2.41 0.05 |2.2¢-03| 3.68 89.57 0.18 10.43
E1)ES 0.21 4.23 7.71 36.30 4.13 8.33 6.15 3.48 24.05 2.20 3.20 96. 80
Out 1.29 21.60 | 118.69 | 258.33 | 21.57 | 145.51 | 39.48 15.04 | 215.90 | 22.11 3.70 78. 47
Net -81.83 | =76.71 | 34.09 | 190.64 | -75.75| 72.67 | -56.53| -82.72 | 157.56 | 11.68 | —93.10

Panel B: U 8l

KRR 14.02 1.39 9.80 28.64 0.63 10.33 0.57 0.96 24.20 8.83 0.63 85.98
FE R 0.42 3.34 10.55 29.59 0.78 9.64 0.77 1.51 32.81 9.87 0.72 96. 66
i 0.05 0.40 16.06 38.56 0.39 13.17 0.75 0.33 25.34 4.88 0.08 83.94
ESE| 0.07 0.28 8.50 44.82 0.20 12.43 0.35 0.20 30.00 3.15 0.01 55.18
HA 0.14 0.74 14.27 37.33 3.64 14.13 1.16 0.83 25.78 1.73 0.25 96.36
fraE| 0.01 0.05 17.07 31.16 0.10 23.35 0.46 0.04 23.59 3.95 0.23 76.65
iHE| 0.26 1.06 7.92 26.13 1.33 7.13 8.09 2.36 36. 64 7.79 1.28 91.91
By 0.32 1.41 8.94 33.83 0.90 7.97 1.48 3.57 33.50 7.03 1.05 96.43

(i) 0.18 0.77 6.78 29.02 0.25 6.87 0.06 0.31 51.68 3.97 0.12 48.32
W2 0.27 0.02 2.94 2.68 0.01 3.14 0.04 0.00 10.50 80.35 0.04 19.65
B 0.37 1.29 6.79 36.20 0.54 7.43 1.92 3.02 26.45 6.53 9.46 90. 54
Out 2.08 7.40 93.55 | 293.14 5.13 92.25 7.57 9.56 268. 81 57.72 4.41 76.51
Net -83.90 | -89.26 | 9.61 237.96 | -91.23 | 15.60 -84.34 | -86.88 | 220.49 38.07 | -86.12

®  SZRETIR, B LT AR (75 2 i RS R ).
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Table 4 Continues
mig | T e | em | nk | mm | owm | s | mw | e | e | om
Kh | EE

Panel C: BkERES:

HrE KR 15.85 1.38 14.15 22.86 0.48 7.89 0.31 0.67 26.75 8.96 0.70 84.15

FEERE 0.20 1.94 14. 64 28.65 0.94 8.82 0.75 0.86 30.92 11.82 0.45 98.06
i [F 0.04 0.38 21.38 32.34 0.77 13.69 0.91 0.23 24.42 5.80 0.04 78.62
FEH 0.03 0.35 11.68 43.59 0.87 11.08 0.83 0.24 28.08 3.26 0.01 56.41
EEN 0.03 0.57 18.36 33.07 1.94 13.47 0.95 0.41 24.68 6.38 0.13 98.06
1t ] 0.03 0.06 18.09 29.89 0.38 21.16 0.59 0.03 23.38 6.02 0.35 78.84
i [ 0.12 1.57 13.21 27.85 1.99 7.64 5.05 1.69 32.66 7.56 0.63 94.95

ik 0.09 1.32 14.86 31.86 1.16 8.16 1.17 1.96 30. 89 8.00 0.53 98. 04
(i 0.01 0.90 9.17 27.95 0.83 6.88 0.42 0.38 50. 60 2.75 0.13 49.40

5% 2 0.01 0.12 11.91 17.71 0.15 7.98 0.05 0.01 23.21 38. 66 0.20 61.34
ENE 0.09 1.43 12.88 37.63 1.09 7.55 1.56 1.88 25.01 5.80 5.08 94.92
Out 0.66 8.07 138.95 | 289.83 8.67 93.16 7.52 6.40 270.02 66.35 3.16 81.16
Net -83.50 | -89.99 | 60.33 233.42 | -89.40 | 14.32 -87.42 | -91.64 | 220.61 5.01 -91.76

e D) BRICE BN 10 ¢ BB R AL 5 |l XU i HH -5 BB LSS 1 SR A , 500 S 1 40 LU 5 2) AR TR B SR m 4T & BB ERR SR &
AT m AT R R (R (10) ., ) 53) “Out” FIFEfT 955 & AIGE , FoR 5 k ATiTb st Bt i b i i R BE (X
(12) ST, ) 5 In" FIAEB 5 k ATCR , Fom s kAT i XU S AR RE (R (12) Si_. ) 5 Net" ZEATIOEE b AICEK, Fm e kA1l
Gk Mo i g s it AR BE ( VST ) (W IE , e idiniia i (B 8, FR A 54) 43T A3 (Ot 17 5% RO 3 5 5 — UMD 19

TEHE N A BR A JS R AR (5 (13) 787 ).

3.3.3 ARN&BEBEAR G ESH

hy BERABARGEAN 6] SR oh by N I Bl i
5 R ER AL 3 B R A AR SCIE R AR Y SRR |, SR
Rk e AR R S R, 2Rk 54
AT XU A% % % sl i 1 5 BRER A% 5 19 A2 4k
R, T R ATR G il XU RS 2 G 78 3% A A A J0 ) 11
SASHAS TR 8] 4 R 2 BRI XU B
WISBE Y (T (13) T 8" 31530) , B sz
2 RE S RN FR SRR Y s L KO R
Iy AU B e s i E DA R gk R XU IS 1 L v o
JE, N S A X R 2 B R 5 SCFAmic T
LR

EEASE M hi kAR, =28 E 2Bk 4
RT3 ) B e S PRI 1, A S5 B 2% ek
FHIE. AR, FE & RAEHL IR GHEL B e 1E
(RIBHIRK) S R AR, 2R LYY | Bk
BR A% T 55 U Bl ias 500 S G 5 B — T 3 1 K
W Al e g | A BR BT 4 il XURS: B &R gk 2
. 2020 AE) e fili 48 2 18 I A5 43R, AR S
MU G 8 BT R ZU5E 5 , X —dE T
W RAMER 58 K 1k = T B4 BR &2 T R il 45

it , FH 5 | R (48 B 2 22 e 15 2 4 3 ml B S [ P
UG A5 e i) E B4R Nl LA Y
I 4 BR <G il T S MR AU it DR T 3 3R T
e, 3t 2 T B R XS, 1) 7 AR AR A S5 AR US4 S
K, 5 BIREABORSZ A 7 eI, H
TR ER ARG T A EWH, 5 B
(1 A AU Lt b T s AN S5 R R e
TEFEIEAL, 2008 4R HEMEHL 2010 473 [ 4
R PG 2011 47 H AT 2015 4F A [E] 1K
2016 A7 I 2 1656 [ St (2018 AFH 5 5 5 Ik
(JFdi) 2022 A4 B R AF S0, 22 D R T4
MR NS, X I TR T B0 A% 1 i
FRIERIIN KR 2 R BENLBR R , 1 Bh A 3% 2 1 5
shia e B 2 AL T, 51 R 2T LR A
WAL LU Y AR X SR A U] R IER XL i
HH TR 55 K I TOU0GE | S 4 R 4 R 1 24
1 BRI, SR , RTINS b S R e
I, AR T e B L B BR AL Y Rr S, (HP- 2
el R T

AT 200 T AR T 9 U e A5
Hrign th AR A S BIETE o FEREAR DX TA], AP R
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Fili + H A s R A T S 7 R o ) [ BEAR R T
DL 2, A BT ) B A KRS v £
WDl & = #EAE 2008 4F g Fil fE AL\ 2015 4F
FE JBe Kk (2018 45 H 56 51 5 il L Je 2020 43 e i
RIEEMOIIZI L IE A KU i . 5 Bk i3

R, SR R R 7 K 3 4
PR 1 5, 3 o$ 5 77 50 DU e e R
S LS AE TR A W), s
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Fig. 4 Risk contagion in global equity markets during major events
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MIE] 4 R, RS 73 B RSN ohly 25 2R
S, =2 XU £ BRI TR R A R A (EL(EL AT T
S, A MR b T T FEAE I (8] S R 1R
BUA—EL I, ASSCES & v 5 5 5 R il &
BETE (A5 2020 42 7 Fre Be s 2E QDA A iy 30
152020 4F 3 A BOEREN T 5T IISEIEWT) 25
FEHN R whadi Z4F, LA A B KBl (CST) A SE [
(SPX) Wi g ML Ay, W FE P ZE T B s b Al
BRBR AL T A PrrAs A 3, 22 1 Hp [ O RE A SE
FE T e = AN TR T B R 03 XU vt T

©

@

5~ BT E R BB RS R AR A T
Ja 3 d x4 dpyibri bR sh A (R (15)) , B
AP D ] o S 2 i 37 1) = 288 XU 1 A% e Sk e
WA, IR th e AR FE R A Y Sh AT AL
Fite— 2L R E RSP B i F R A i, —
Gy AR K1 22 A 32 BB AR S A i
B A T 37 ) KUK £ S i 8.

1) R 5 k. 2018 4F3 H 22 H TG
SN - R I A A AR, EL AT XA
B A R e RSO, R S B 5 O R TS
NSRRI E R IEE T  Z [8 5 B

32T BRI BRE , 251117 370 B RS 4 i R A TR (A 7 28 T [ A R 22
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BRI 2 i, 24 H AR 500 48 %0k I
2.52% (BAEFM R AT —2W NS H, K H
T Bk R XU 1 3l XU TG T, =288 XU Vi
Hh 2 AR, b R XU 1 5 e DRk 2 d iy A
H | R T 52 300k B 36 [ Ry s, KU B A
FEEEREZ I AHAHES T R iy, v E KR
PN XU, 2 A A7 7E — R il i, 1X 3R B R 56 5 ) i
Hh, SE [ BEAS T 5k Ak A il XU 1 2 ORI, 3R
TN i S BRI 52 31156 [ RS AL 44 7 AR 1Y)
35 5 iR IF(2018-03-22)

Total variance
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Fig. 5 Marginal spillover dynamics during the start of the Sino-US Trade War
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3) B B T S BE Wy G e s 1) . A
3 HWIE, BRI X RN 7% 4, 2 [ J i f 26 45 W
LA, H R S& B g3 il 4 2020 4FRY 3 A 9 H .3 H
12 H.3 716 HELK 3 J] 18 H A 4 KMl ,
Gk B i BT A 4, = 28 KU 7 1 5 B A

AR AP S = U W, AR S00 i KOs 2k
8. 14% , 7 PU U B b BRI fe K. NI 7 R LL
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Fig. 6 Marginal spillover dynamics of China and the US
during the breakout of CoVID-19 (Phase | of pandmic)
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Fig. 7 Marginal spillover dynamics of 2020 stock market crash
caused by CoVID-19 pandemic (Phase II of pandmic)
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[, H KRl B B AR, HORRS ey (LA
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RT3 0 BT, DR 0k DR It i 37 P ) 8k R R g 2 I
I A A B AT B 52 2ok B 58 1 BT A XU T A S
&5
3.5 ETEMXSEENRKELRS T
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JERHE 5 Z L. 15 et 2803 0w 4R H 2
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1 CFIDEC #CHY ( H FE ) S BBk o 9, Hkis
FHAT AT A 28 00 KURS: 1% 9 I R 5 i (IR etk
Granger RRAGEG 5 M 28 Tk ) %5 45 R B
Bt T B9 UL G e sl i -5 WRBR A R ARAE , 72
UL b, X8 B3 BT AN ] 90 2% e RS8R 55 R H
JERA 0 1 e 45 2R Ry VC TCAR [ A5 38 1) e A 540
XA FEA B R TN EE ) E PR R i 45
K, B E P 300 4580 (CST) | AP [ A e AR 4R
Hr(HST) | 5% [ & 1) 100 45 % (FTSE) | 38 |8 4R ¥
500 F5£L(SPX) \H A H Z45%80(N225) &[] DAX 45
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30 min 60 min LAK H B (Daily ) S5 M. BT
AN BERSC A F AL AR IR 45 R 5 T3 5, i
HHRERESEUELS R (A 7 28l [/ R 2
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Table 5 Nonlinear Granger test of risk contagion, volatility spillover and jump risk contagion based on different frequencies of stock returns

] B o A
AT ;t gi S Hk e gi £ wE | A4 | @
Panel A JRU {4 YL
5 min 0.0223" [0.0075"" | 0.0437"" 0.048 3" 0.0631" 0.0770"
10 min 0.0525" ] 0.0296" [0.0075"" |0.0084""" | 0.0067""" [0.0057""" | 0.0856"" 0.03147°10.073 7"
15 min 0.0235" | 0.016 4" |0.001 3" 0.0345""
30 min 0.0169" [0.0012"" | 0.0400"" 0.0176" 0.017 8™
60 min 0.0042""" 10.0019""" | 0.0138" | 0.0055""" 0.041 3" 0.0170""
Daily 0.0112" [0.0056"" | 0.0136"" |0.0053""" 0.059 4"
Panel B: I shs H
5 min 0.0380"10.0324"" [0.0004"" [{0.007 3" |0.0033""" |0.0093""" 0.0916"
10 min 0.0690" | 0.0177" [0.0028""" | 0.0127"" 0.004 1" 0.018 8" 0.044 9"
15 min 0.0195"| 0.0284" |[0.007 8" [0.0098"" | 0.0148"" 0.016 9" 0.0924" 10.0476""
30 min 0.0139" | 0.0133™ [0.0064""" [0.0085"" | 0.027 4" 0.021 6" 0.0916" 0.082 8"
60 min 0.0208" [0.001 7" | 0.0397"" 0.001 2" 0.0163""
Daily 0.0598" | 0.0069" [0.0085"" |0.0001""" 0.0150"" 0.054 4"
Panel C: BkRES:
5 min 0.092 1" 0.036 7" 0.0179"" 0.087 6"
10 min 0.0748"| 0.0970" 0.0050" 0.0180"" 0.0310"" 0.0650"
15 min 0.0229""] 0.026 0" 0.062 4" 0.09 5" 0.0456"" 0.084 4"
30 min 0.086 6" 0.0300"" 0.071 6"
60 min 0.0921" 0.074 3" 0.061 8~
Daily 0.0477"10.007 7" | 0.0161"" [0.0021""" | 0.0428"" 0.094 8"
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Volatility spillover and jump propagation in global equity markets under the
impact of major events

ZHU Fu-min', LIU Yi-rong"*, ZHENG Zun-xin'" , LIU Xiao-quan’
1. School of Economics, Shenzhen University, Shenzhen 518060, China;
2. Business School, University of Nottingham Ninghbo, Ningbo 315100, China

Abstract: To investigate the contagion characteristics of different types of risks in equity markets during major
global events, this paper develops a dynamic jump-diffusion two-factor cross-feedback model to decompose
market variance into continuous volatility and discontinuous jump risks. This study conducts a nonlinear
Granger causality test to identify the existence of risk contagion and implements the network topology method to
quantify the specific degree of volatility spillover and jump risk transmission. The proposed econometric frame-
work allows us to map the contagion network of volatility and jump risks during specific global shocks. The em-
pirical results show that the U. S. and European markets remain the primary risk exporters globally, while the
Chinese market acts as a major risk receiver. It also demonstrates persistent volatility spillover and limited jump
propagation to other global markets. Furthermore, there is a stronger degree of jump propagation, but it lasts
for a shorter duration during unexpected and severe global shocks compared to volatility spillover. Further-
more, the same event exhibits distinct features across different geographical locations, such as the COVID-19
pandemic, where the U. S. exerted a significant risk spillover to China in a unidirectional manner. This study
advances the understanding of risk contagion mechanisms between markets and provides theoretical and empiri-
cal insights for policymakers to lay out effective regulatory strategies for different risks.

Key words: risk contagion; volatility spillover; jump propagation; nonlinear Granger causality test; network

topology method



