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SR I E B R, HARAG S — B SR RVE 5 VOB A (BB 4%,
2012)1, T kEAE B AT I — AR A e, AT AR PR R 2 TR AE S 1 BB AR AL B
B WP 18 [ — KRB R ER R F BRI SR . EBEAR T, AT R e %
SR BT AR, R BRI RGO, FAERRE R R, 1E 2008 A Al
T2 BB ERATH T HE AR, AT R 2 B T BB R B, AN R AR AR T
ER#R, WHIIR T#E—20 “ERigum” , aiARTigiik T E K, 2013 1
“BoR” SBIRMmi e aER, EITRANT S, BRSO A b D8 R R A R 4
BEWTR DL RICVERR ™ T 2015 SR R S B R A BEAS T ) 247 Ml [A] AR 3l 2 A S
B AT AR N AR AR BN 06 R o I I AR BRI R (RS R AT 70 A, AUR] AR &R AR
el A BRI BN AN, o i N AESCIRR R, 1T HL AT D BB 45 R AT ML Bh A,
Sy RIS AR, iR B R

1936 4, H BRI T BN BT, X — Wi SR B b T A A A
BREA ARG o8 A E - i T Ui DRI LA (R0 - 5500 - 11 1 - J ) R AT b
BEAANERBRA AL, I L1825 73t DA KSR - BT IR R SR SRR A B2, R
AN Z [EAFAEAE RN I RN o IX R B BN R L 2 A I 2 B HEAS AR AR, IR S5 L (FE7F
SeAE, 2018)R15 il (a8 4, 2020)BIRAT I B RS SRl At . — 2800k, AT [RAFAE
BEANAHIRNE, 1K — AR T AR 28 s il 117 37 2 [A) (R BBC 3 56 R (TR IBe 06 5%, 2017)14, fn ol
AT R AZAE I [ P 5 AR FR P 1 R e UG vt 0. (R 2 75 55, 2015)B1. 7R B AH % 43
HrEFERL b, AT DRI A Bl Z A5 Rk AT — 20 0, A3 BT ML IIREN AR G, EAT AT LK
AT

YRBNIE 73 IR FR S 7 T 530 00 o a2 Hrvh (8 W9 2% 73 #7772 (Network Analysis
Method) VA7 BRI 1 7 ik 2 —, B SR eiE T3 22 & (Watts, D. et al)fl, J55IA
GV SUREETZ N T &R AT R S e, TR R B R SGIREE (Kim H.
etal., 2002)"), 4Rl 5<% (Boginski V. et al., 2005; Aste T. et al., 2010)®-91LL K [ i 57 5
277 THi (Schiavo S. et al., 2010; Cassi L. et al., 2012)10-1UHL A5 1 A1 B FIRTF TR o 765 4 b e
6] 5 51 VRS AT S5 D7 T, R 2 I 2SIt 1 AR TR Ge it & & S N4 SR R 0 i 7 vk,
W@ I 52 4 X 285 B AT P 2 (R PR A UL 2 3R A8 B A T 280 3R (K SR BB M (B OR B 45, 2014)142,
M T BRI 25 XA A 2 93 BT 2% L FRD X 28 70 TR AR I (FE 8 FH A%, 2015)081, - DL K DL bR 9 3%
A, R 2R G0 B LA DA S R G XSG A% G AT 5 2% I % A 4 1T 4 (R PR 41 54, 2015)114),
I FH 5225 WX 2% 1) 22 4 £ P 5 AR 2 SQIBR A0 3500 < R 8] 3 27 )R AT 630 20 A
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ES, SR B ERIAR SRR 1 # A SRR, BhaS I R SR T HI R BB # 2. DCC-
GARCH(Dynamic Conditional Correlation GARCH)R %4 i3t — 5 i T. GARCH 38 Z (1) T 45
R, BEURFEFFHE AR S A REL, A ARET IR T 5 2 AR OGO R IR T ORGE T
(Engel, R., 2002)1*%1, 7E Ghysels % A\ (2004)W2614 H 75 H00E A [R50 R R ATECHE # R (Mixed
Data Sampling, MIDAS)IERY f5, V1% 22 (R Gl kAT TR B b 4h ke, Hdr, Engle
£ N(2008)17LKs GARCH A AL 5] N VRS B HEZE K i () GARCH-MIDAS #5 A1 AT LLE A
GARCH AL b 23 fif th 57 BRI 3%, IF BT BLSI N5 50 BUAS [R AR 25 L 22
GrAA R GDP. PPl 5 CPI ZE#HAT KA S # fhiit. T DCC-GARCH 5 GARCH-
MIDAS ] DCC-MIDAS #5284 N AMY AT LA S e85 81 [ (0 2 AR I AR A5G 5 &, T HL AT RAAE
F 0 [B) K J 30 P B AR A O SR 8, T DA o 4 T A %o e 71 18] R 56 5% 2% 1) e R 425 M) AT A
(Colacito, R. et al., 2011)8l,

EDA T, DCC-MIDAS HALLE AT % (Julien C., 2020)1°, W 28 B AR
(Yuhang Z. et al, 2020)20155 J7 [ 3453 2] T A#HCR H . B 7 EIAANEESL, HEITLT DCC-
MIDAS B, 583 (1 78 258 A B2 AR T 3 () R BB 43 A

AT BB T, Virk 28 A (2017)2ULL 7 SRR 3 B R A T3 800, s
] 156 T A A R AR 1 7 W 8 i Tl 2 IR R B S M 5 RS % Fang 45 A(2018) A4y T #8583
TE4E T - KA O s me, RINIL B 1B AR ba x5 & B B IEmsgnd, H
AL H AR B P 2 GG B RS 3 T e Mobarek 55 A (2016)23044 ¢ Je v [E 5K
HIRIEE K AT HERCXS, 730 & BEGHU S AE AU 5N R s, [F
WHIT T HAL S . fEICE L I R BB M Bl Yang S A (2018)24 Sk
DCC-MIDAS J7 4 B il Ak S0 2 K NS AROC R E, AR5 R THIAR =1 VA 55 Y AfF 7
WL X R, Conrad 25 A (2014)21F] I 2t i) DCC-MIDAS #ERY, K40
22 B 5N T - TN A DR Ok RAR BN B A A O A s Liu %5 A (2019)291@ ik DCC-
MIDAS #8534 7 H 7C(IPY)« MMI(CAD)- 5 #8k v BA (NOK) = Fi AN [R] B 1 2 1] (1 K K H1 30
AN, RILIPY 5 CAD a2 B2 #2m NOK 7483,

TEDLA BRI b, ST BB A, R B RARAT . i, it
Wi ICRA SR TISSE, ERTRSGTh, RECRMBSIMEm A g2 &0 T E
UES PRTEEEE KBRS, e AT ML BRI o i h it Fe b AERTIE KB 7
HRFEEFIH DCC-GARCH HAY 43t 4= BRI 17 XA 1 R B8R, 2D Be % FEBIAH G R
K FIR I (RN BE SR, 2020)R7 . £5 b, ASCUAMI S oA R S A 4 Dy B, SRR 27
AN —BATN AR BORAT R EN M 0 A, 8 I M R AT I 2 2R RN I 45 | /N A ot 35 1Y 4%
TR, 3T AT WAL W28 T 1 2 IR, AP ik (MBSO BB 0 HARAT b B B35 DRI
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HAEM AR B — g s AT, —Pilid #) # DCC-MIDAS #ERYAR 5 AN [FIAT
KA R AR AR OGN, X HE AT A5

AICHABRTTIR FER LA L. 1) AR — AT AR T R, YR ah 2R sl M 4%
HE/NERR AL T, OB EERR AL T e BT, S E IS E B T I LB
AT, fJEHA DCC-MIDAS HEHL 73 fift th ATV 2H 2 IR A AT ST I AR AH 5% 3R 8, WA
WA BEATIR SRS 704, S it 1 W S AT A1 BR ) 5¢ R 1K — Fhfr L#% . 2) DCC-MIDAS 5 7Y
SEE T I ARAR DM S KA VR AT B KRR AT, TERE FEAT AL 3 2 [0 [ B AR B 2 % R i 43 2
FACTL N A ARG R A, R T BUA SCHR B — SR A B R R, A BT AN R I BR A5 £
JE T HAR B2 T RN G R o 3) ARSI MEHR B k2% 73 HT 55 DCC-MIDAS KA
AR A W AT S5, TEX T A AT ML AT 245 20 A ) 2t L, AT R L ) 5
TEbR 3 . SRIBRMEBGR AT SR NEREIAT IS 5, FHZH DCC-MIDAS it — 4R 5t i
TS R 2 ) — 0 AR RIIC B OC 22, MATRARI) A7 2 S AR N 1 23 T S v 4 b 4 s T F K
BN o

AR SO HAES 7 R o B AR AR AR, KU R R IR I 2SR L RN R
PRI LUK DCC-MIDAS ERIEAT U,  [FI A S s e A B AT Ve b s SR =38
G AT L N 28 B B S TR B R AT, S Al B 4 T 24 A b At R B ) 19X 2% 5 2 T DA K%
B/NERRY, S5 I O PRI S SL,  Arbigk HRIBCED P R 2 BOAT LA s DU A AT
DCC-MIDAS FhZ&SBRENVED BT, A4 AT IR 5 4 W 2545 3 AT L2 DCC-MIDAS HE4L 33
ATATMIR AL AT, 3d 5 % IO 25 IR A BN S5 A A T 2 i H A R B 1%, I
SEEMNFAHAT R B TR A SRR, X SRS AT B4, SR A GBI
W

—. Brsit

(—> Wz RBP4 AR AL

SR B f T T TR RO A IZ ST LT T, 24 2008 4R ExRfa il
RN, 0y ARG T SR RS, 18 2 L) G RS TN 25 f
BLIKP=AE, HRAHE AR (Bouchaud, 2008), X T~ % — ) G h dir i £ K o

TES AR [ 2 AR R R R by, AT At T i 2 BRI, AR 2% DA
Bedie/NAE RS, AT LA 28 AT AT RLAL . Jhr s Wieas ARIBRS) I 4% A D ST I G —
TR R TS AT AR, HEEAEA 40 T B

TEXT ST AT SRR AT S R A FH BB A X 22 S Wi e AT 0 A,

R(t)=Inl (t)-Inl(t-1), 1)
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Hofr R () 81 RS s, 1 (8) AU (E=1) 4RSS | S
WL Rt — LIRS A o B TORMER SR T A | AR R EL G, B
c E(RR;)-E(R)E(R)
" Nar(Rvar(R))

b B (R) AEEIASE A %, Var (R) WSRO MR 5 02, 1)

)

E(Ri)zﬁglRi(t)’ ©)
Var(R) = -2 (R, (1) ~E(R)' @

i3 MR AR O R B0 A SRR IR N x N BVRISE RECRERE (C, ) R T AR I i

Kk (HRVIGHRE R MBS, TR R Z R AEMRMER R, 1+
FEREMEFE LR TR E, ARTIREED Mo i LA T ORAEBE— 25 I Ui 2 1Bzl /) 26 4 4
R B EIEA I 4, R AR R ORI I R AL o 1, BWBEA 0, 2Bk 0-1

RERE(C ) FHB B R AR . (NIRRT W R

NxN

=1,2,.,N|i=12,.,

, 1,Cij>¢9
% “loc, <o’ ©)
» Vi =

FERR R R AU R IR, BT A D R, R AT Z R4 R

HOVRTFAEO, Joho= mean | mean (C, ) |- aesbtn AT

ARYOEE BE O 1, AN PAT ML T8 A7 E — T L, 5 MV AT ML A AEAT L
FARAE

(2D B/MERMERE
HI T B AT MV B R A A R RIS, 3 Bl as AR KB N 2% o A7 78 B B BOE ) U AR T

IR I FH e /N A2 325 (Minimum  Spanning Tree, MST) X 48 4738, T AT WL R B S B
W2, CLSEELTE S N 5 A o X 28 134T e KRR B A 3B B R IA .
AL FH MST-Kruskal 546 8 e /INAE B 28, BARSD IR IR BT s

2b, Wl R BN R BUERE (C ) HMBEEERE(D, )
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D, =4/2(1-C}), (6)

]

Fb, R FUTWE M RAISL RN, 6 A B B S/ 2E B FBCEA Qi R AR
SR RRA (1 B AT AR B e

=00, HAUERNEEATIRI, K AR S AR &I AR 7 RO 2 AT R e AR BN e N R 7 S2AT
AT, A RRER — R O 5

B, ERE=L, HEIFAITEE R A B A n - 1RIAME.

(=) DCC-MIDAS #&#!

1. GARCH-MIDAS #&#)3& E
DCC-MIDAS # & i 45 i+ 4> W B 347 . 25 — & {i it GARCH-MIDAS # &l . %

= D T | L8 1R B 72 0 28 % F B, L n|@ 0 N(u, H)
H,=DRD,. r W@HtWEi A solass, e E(d B, BRSEER). I
mE L AT EN

L= w4706 W
Ho, W R KA. KIS N T, RSN g,
Eo| @ ON(0D), @y 5 UM I-1H 2l B8, BRI R g, M

GARCH(1, 1)t 12

(fae =)

(4

3P L SE B Eh AR BE KRR B R

0+ =(1—a—ﬂ)+a +:Bgi-1,t’ (8)

K
7, =m+60) (W, W,)RV,, , 9)
k=1

N¢
HARV, =>Tr%, @(W, W, ) ARUERSL, B4 BT /R SR i K (Almon) . $6 40 R B
i=1

% (Exponential) A K DUEA H bR £ (Beta) 55 . A< 3L I DUIE A bR % (Beta Weighted Function)
AT IRATINA AL 22 <
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2. DCC-MIDAS & 8Yi% E
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(FYIY) PR Rl A AT MR AR e 2 TR RO AR AR 25 B I HARAT i &5 fesn, 7530 17 0.74,
{225 B0 T HABAT ML AR ST ACT B, AHEZ MARAT Y “ B AEE” SN, HS
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B, AT ELRL G 2 i 5 47K

(=) W RERE PR E
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LT AN RS B S5 AF B AT Mk B S M I AT BT M AR P 387K, R — 771
I B SRR R IBMT B FR, AR NI BN 0 2 — B AL IE TR 3B 0 4 H A AT AR s T
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° °
Mgy, Mgy

He ®0e 2>
® Vsug P23 ITrs P uxse ®ze, Som ®uxsg
ey ®Qez, *Ors, 225 O0syGRsgQC ey, *Sry,  Susu YHe %0z ®eg%ac
®vi oy, SSpyL.SyM;CM *or *ropc2, oJ,,DO Oy SRz, M2zg *Tx ®¥syg *00s,
'x,\r,% 'rysl:;/sJ‘cJ *sey, .Gysy ®uryg ®Foc *6r
.DZ '7’\, .YYSW.*'\'P‘,V .CJ
(2020) (2021)

& 3 1T AR R S EEFE(2014-2021) B /N BRI LR 3 4

B, AN R IR T SRR AT, R T AR B — AT L
MR . R, TEZIRT SIS AU AR T, BB DU THNGE S5 —
A, ABEEGY = B R L B 5 (2018), B — R 2 (AR AR S IR L G,
T LR HAAT M B B F Atk R A RS R

AT S, /NS G 45 BN & bR g, R0 3 — AT VI3 P i
NEGNATI A —BAZA T E R, IO 1 S AT IS M A T B At T 28
BRI -

A b O AT MV S A R IS 1 I 4 L B g /N A PO A R R 434, T DA B TEAT A £F
FE 3 IR I [FI AN, BEAARAT b (R SRR R AR Bl A K A3 AT A il BB A I I AEAE S
MR R FR . ESE TR SR BB I X 2558 2 B /N AR RSORS00 24 TR 1 5 1k 23 #
S T SR WA D 8 Lo PEEAT T8 B A M, AN PP LR PR DR ERA T4

(=) T
FEA (2014 HF——2021 5E) N AT ML 258 B AE A FhO B e bl B2 45 SR W R R .

1 AT EEFHPOBENEE

Year Degree Closeness Betweenness Eigenvector
2014 33.38 40.79 5.03 16.20
2015 30.46 37.12 5.18 10.77
2016 26.92 33.35 13.36 11.96
2017 31.69 39.73 12.66 13.71
2018 35.08 40.40 12.34 16.02
2019 32.62 38.22 8.14 31.82
2020 47.69 51.05 10.09 19.73
2021 40.46 41.49 11.92 22.59

VE: ASFEAF BN E 4 (%).
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MHLA AR TTUES], EREAIAN, O3 SHEGE OB ERFEA I 2020 4,
53 47.69 55 51.05, Ui HATE 2020 AT VLIRS W 4 BA SO M ORBRAE BLAR FE 5 AT ki i
B A A B Y 2016 4E, 4 13.36, ULHILE 2016 EAT L IE (A BN e B
R ) B PO A B R AR A 2019 4, BLBATE 2019 EATMLIAS “ K47 A7k (GRBEFE R 58 AT
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R2 HiTW RO ENEE

Degree Rank  Closeness Rank  Betweenness  Rank  Eigenvector  Rank

PR 50 16 61.905 17 0.038 21 25.777 16
KA 46.154 19 59.091 20 0.279 19 22.289 19
T 80.769 2 81.25 2 3.398 7 35.803 2
Xk 26.923 22 52 23 0.028 23 12.417 22
Fhe)E 50 16 60.465 19 0.435 18 24.463 17
H ¥ 65.385 10 68.421 10 0.5 15 31.439 10
FHM%E 26923 22 54.167 22 1.736 13 12.273 23
e 7.692 24 41.935 25 0 24 2.372 25
iR 76.923 7 78.788 7 2.199 11 35.114 7
BTHIE  84.615 1 83.871 1 8.204 3 36.004 1
E254:%)  65.385 10 68.421 10 8.404 2 28.09 14
AR 76.923 7 76.471 9 2.749 10 34.244 9
LIS 80.769 2 81.25 2 4.04 5 35.373 5
e 42.308 20 61.905 17 14.769 1 20.191 20
SR S 76.923 7 78.788 7 2.199 11 35.114 7
RS 7.692 24 48.148 24 0 24 3.767 24
YR 80.769 2 81.25 2 4.04 5 35.373 5
AR 50 16 63.415 15 0.712 14 23.715 18
M%K%  65.385 10 68.421 10 0.5 15 31.439 10
FiZE T 38.462 21 56.522 21 0 24 20.026 21
THEAL 53.846 15 63.415 15 0.038 21 27.538 15
s 57.692 14 65 14 0.086 20 28.969 13
HE 61.538 13 66.667 13 0.439 17 29.966 12
BT 3.846 27 28.889 27 0 24 0.07 27
RS 7.692 24 40 26 7.692 4 1.191 26
KE 80.769 2 81.25 2 3.373 8 35.795 3
Wb g  80.769 2 81.25 2 3.373 8 35.795 3

ML LR AT AR R, SR Emrim b B EA R TR, T, K%, @5,
PUBRE 6 55 TV S AT L, H S B RO fE bR s R, B AT Mk A B AR I 2% o L 8K
NE BT . £ R ORMT ML ZE X 2 o i o A R — M, (R L 58 THBE R TAT
Z 8 bR ki E R BOVE VIR R, AR SORAL -4 TG - & dh OB = KAT Mk
VENBEARBATIR B 0. — RS, B LR — R R R . (HRAESE R,
Dy AT L e B FRAE L E SRR A R L FEHER S BONEE R, P RIE 28 MT
WA HALF 200 17 5 20 K, (HARH A BEHEA S 1, R 5t AT b AR B o KRR L
frh A Thag, BA “IA BN Phs ARRERAT LS B AT IR, B R = —
RILE, M52 DhRESAAMRAT AT ML (0 - IR R I BONEE Ja i bR BRI R A
P2 AT EAE R R, JRERE RS i B 1 AR R, MARATHS 5= B 0 4k
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BHAL T2 i, AR THDE N 208 40 T2 E=RMHE s, S TS a IR Ia
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BRTRHY
2 THiE kT
HITER

B 4 ZXITA BN R R EE
FEAL TR, = s eh, AR R i ORH(801120) 18 == R AT WLt 4T 70 b o %5
JEEME AT A, 5N T35 (801140) 1y — /= I B AT Mk — IR AT BB 1k 4>
B, SRR,
* 3 BmikE-E T- B TH)E DCC-MIDAS f4it4 R

mu alpha beta theta w m
i Ok} 0.067613 0.10451 0.85161 0.19339 1.9776 0.87189
T 0.041808 0.094062 0.86639 0.15939 2.6569  1.1798
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7 TH)E 0.012032 0.098545 0.86292 0.1644 2.6062 1.1512
a b w
0.05318 0.91727 2.1553

DCC-MIDAS
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YIAAT ML [ B e XS T sh S oTmk S K a+b {Ho8 0.9705, #:3T 1, WiMAAT LA sl 2
R R, WUt IR G RO, A7) B3

=AMT AL DCC-MIDAS fii 45 R 4n F B s

2005 2010 2015 2020

0.5 ’

[
' |
| i
|
|

2005 2010 2015 2020

2005 2010 2015 2020 2005 2010 2015 2020

2005 2010 2015 2020

5 Rt T-82 THIE DCC-MIDAS it 45 R
b, fEREIMRRBUPIIET, ATELAFR VAR | Sias BT e,

17 / 217



091

0.8

0.7

0.6

0.5

0.4r

031

0.2

0.1

ST TRUKR-L T — = = - SRR THE — - - -5 l::?n|j5&

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

& 6 B @IR- T-% THliE R EX R

Bk b, PTRLR LR SRS 1 T B RIS AT M R R AR G M TE R A IE L N LT
S, YW TSR THEAT 2 A SRR E, T M 35 (8 1A OC R Eh T A
BRIX— 5, 1E 2020 4EHT, BT /HON BA I BAN, EREARIETE FE A TSR T
ATV ELIAAR G RECGEALERFAE 0.7 DL L.

kI, 2006 42 AT TS AT R AR S HE S A E B s L B, AT LI
i, 2006 FIFURETT T — B R RE, ERNHE 15 458 i 2 8] R A TR DS PR I AN K
2008 “FMEREHLN , =FBIMENRE T BERTE, MAAKAE T AR XS N T EE)
VERSLIORF FE LS e — ELR 2015 BT, b TSR THEERE MM E D] T — iR
HIGHRWE EAL, MRS T B TS E A SR X R [0.4, 0.8] 2 A3k
2, UL LRE B AT RIS BONRRE s 2015 A (T 0 A FE R E R T T Ok S
T, B THBE I, JH7E 2016 4R T 0.9 IEifr, b T 5% Tl M AH M
b o — R 1 BISE bR, [EAERRZ, £ 2016 2 )5 —HF| 2018 4F,
BRSO RAR G HEZ B T E A, LT s “BEI” RER, BT LT
MERAL, FE2—FEFE 2018 AF /e A i f2 O 2%, L BH LI ¥ 6 ity WORMT b - P R A A P
FBE, X TR TP SR B, ARIGIE 7 A A 2 45 g
RAEM “ratibhn” BIR(EEEE, 2018); 2018 4FEJF4h, HITHER G, AR MM K
BUR K = R4 R 32— RV EER N, IR EVITE 3587 TG — I RE Y AT,
AR 2449 £, N RITERIE 24%. IR, A FIRMTRER 34%. /MR 2 37%.

18 / 27



QNVERIEEE 28%, FARUCRERT “PI” R R MRS B — R, SR AL T
HRTHIGEZE, R E A AL, (HZ 0] DG B s R B2 3T, B
E T T AN E TERE I, RIS Sk ) B AR e R B RO AR I R E] 2020
F, ZATWARE AR SRR AR AL T IR IR RE s 2RI AN 2020 SE01 4G, =& A IHKS)
KA TWIR IR N &S, P IEHHE MR AR, R A o0 A Kk 2 0.5 I T
ARt L TERES, MR RS ZF A M B OR BB ROIF R 0 £k, HHIfE
2020 fE2ZJ5, AT TR PORMT ML B R A AR A 2 7 ACKHISS, tBE A | R UORHT
M AT W S5 # R A TR Sy, FHGE I SRERAT g T — P i ACRHMT ML R R 2 —
BEAh, WA SR R B ] UK B AR S B A SRR S, R EFs.

1

- - ' "
09+ 'h "+ a2y il : 'l -~ ,'; % iy
' H 1 3 1y Ie -
' e 1 .
; w ol [
08 ot I [
2 '1’ P L] ‘
4o g A, 1 !
0.7 "||| L] g | |“ - 1
A 4] \:‘ 1 "“ I
PR u'l‘ 1 ¥ lI Ay
06 1y ' ‘) 7
[ ' 1 r 1 L
v " 1 114
05 " € .
I 2 ] g
kil &
041 B i 3
Iy 1
ﬁ
03 .
1
02F
01
=== PR = = = e SRR T HE = - = T T

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

7 BERIE-E -2 THIE KEARERXRY
M AT\ R, A2 LR P i = AARic T LLE 2], & f OB 1 TR ah AL Ak 2
TSR THEER RS, iR TR RPIEIESM RSB EZ] 1 e
W LBASAONE, Ui W] EARAE T 5 5 G 2 18] B I A R OC &R, (ER I 1T 5
B - T AR SRV E D s B AT TR - AR S, Uil 1R - D B
ST RM-R I =g0RaNE, ARBL T 0 GBI RE, ik 1 AT BB

() #47-BHbr=-E4R &8 DCC-MIDAS 4317
R &M bras ol 5, JER ST S =Tl B A ks te, 8471k s
PR AT M B RS, SO = KAT M T K A R AR A e b, R .
DCC-MIDAS Iz 5t th45 R .

3= 4 SRIT-FEH/=-4ESR &/t DCC-MIDAS fhit&ER

mu

alpha

beta

theta

w

m

AT

0.032141

0.1366

0.79117
19 / 27

0.16762

4.1787

0.87003



5 i -0.00977 0.10694 0.85688  0.14237 3.059 1.2954
EER 4k 0.023805 0.081359 0.86315 0.1755 4.0432 0.96473
a b w
0.067304 0.84636 2.9796

BRI EE R TT40, a {6 0.067304, [AFEDE AT HE B BURTERIE, b N
0.84636, . [FEIFEUEEIAT L B S icAZ XS R DTk E K a+b {E 0.9137, izl 1, i
TNV S R R e, AR SRR 3T, AT IRE I .

=AML DCC-MIDAS fiti i145 541 R B T s o
0.5 : | ' |

2016 2018 2020 2022 2016 2018 2020 2022 2016 2018 2020 2022

DCC-MIDAS

2016 2018 2020 2022

2016 2018 2020 2022

8 FR1T-FEh~=-3EsR &/ DCC-MIDAS {4145 5R
MEEREINRE, AT LA BIE 5 AR SCHE P 7 T HEAT 204 . BEhYETT I, AT DA 27
2015-2016 4F R A, = KA Eh S EONRIZE,  AHELT & B A7 S5 ARAT ML 39
BEANPERUC, AR SR AT MV RIS M, U6 BHAE SO SE AL IR e 82 77 T 5 =l 5
BT B 2 TR ARG R . AHSCHETT T, AT DA R K J I AR AR O 2R Hi el gk —

LU

20 / 27



0.8 -

0.6

04 -

0.2 -

= = = RT-H

-02 ! - g g

= = = iR SR
| | I 1 | 1 |

2016 2017 2018 2019 2020 2021 2022

9 $R1T-FEHb - R &R FFHIR X R

PR = AT B G R B R P A A . BT UE B, BT SRR G RAT
b ) J AR AR AH OC R AR ARTE X [H][0.4, 0.8]2 8] 3)), 2015~2018 4F[H] 4R P&, 2018 472
AEERIE, 2018 SETFHAIZ A EmE A 0.8 EAHMEENS), 2020 45 FETFEFR T,
HEah e, Ui —F AR AT, St BB O R E e Bk Eh I FE
P AT S iR A 2 (A TS T, R AE B S AR R G R A (R S P B
TFHESRATZ MBS S ATRE, Ftthr= S8R4T Z 18 UL 5 AR4R 4 Rl 18] (1 1 3h 1tk
IR ST 5 ARR Gl 1R R RN M SA HE AR — B, SR s 1™ 5 HRAT 22 1] 1) S e
AHHIC REAE 2018 FAMRIN LR ERAL 0 5, —EERRE-0.2 £ AWK, ZEE#HHTE, M
L5 ARG Rl 18] AR I AR DG RBUEARBAE 2018 4 EAR, HBAUNENE 0.3 724 A
KUK, AR 5 R B BRI IEFAR GG R, IR 5 = b ¥ 3 ZE 4l A
P ARR R, TARARAT . (B, A 2019 SETFUE, it SARAT 2 A1) 4 YT AR 1Bk
B BT S HO R AT 2 18] 1 R A AR A O 2R EE UL B kBT 2019 4R IR R B
RNPEUEIE, BB IEEE T ST\ R BB, X — g5 RARIRIE T AT I 2 sl N 45
SN IILA R, METE 2019 ke, TEIRMRE RS b5 b 23 2 LI R )
KREZN, FATEL RSB EBICR, B 5= L BTSSR AR

21/ 27



HIE T mT S, 35— B Y MR ) 6 Z0R DL, BRAT ML o mh DoV £ R SR AT 21K
$eTt, AR 2 b SRR il py b S Hph AT L TR RS R R

ZRATME AT AR A OC 2R K P S S BB

1 T T T T T T T
---I ' —"-l‘| _ -

08 At udy & A T y
- 3 =2 o i gs 3
R R It =Yy =T ] [P

- |‘-I.,l ‘J|: .Fl- ‘I_‘r |r'_1 i
':l: g “andNis B N i, ‘!
06 | ®atlen g M ERE s s
! ] =) : . -
1 o ' 1y r
1 - 1 S S I|| I '_._
[ R | 1 Yo 17 g= 1y Iy~
! 1y o - 1
1 T- - R ) T
- = |-
b4 : ATH .
'\:' I‘v'. :‘
1
LU 1
o= ;
1
0.2 - |,-| .I| =1
! 1
I e
’I 1
ot 5 .
= = = 7
- = =l
. R G
-0.2 L - L | 1 L L
2016 2017 2018 2019 2020 2021 2022

10 $R1T-F it/ =-FESR &/t KHART X RH

MAIYIT AR AR K AR AP AT A B, HOE G DU A 5 J I A2 0 R 2, Bk 1
IR AZ A R 45 Rk B T AN A S I AR R . K &, ARAT ML SRR e Rk 2
[V AR ORFF R KB PE KT 5 b 5 BR AT 22 1) A ST AR A S R AT 12k 28 B0 S 22 1) B AT
KACE, ML 2018 F A AR E 0 i A MM B, (HRHIATEERILIE, E2h T
—HEMRN G, BEEGL I S ARR Rl 8] K AR AR ST, AR TR AR B
H5ARER 2 MREREER R 2020 4E ) F4ETHG, PIAREIIE K TFZHE S, Sl
BE) B, RIS RN R Fr—E R EIESE, BURITR SARReR &3t
[ D D ™ ) b A SRE

(=) 17X T

22 /27



f£ EIRPAAT I A eh, AT TG - R dh UORMT U 3 kAT e, T RAT -
D 7= A F R R AT MV L N O B8 = AT MV A, el g AN [R] 7 b AT b 2 RO AR [ o B
DG EILL R 45

[FIFIET 0, B, SiaariR R A T R, K I AR AR 5C R Ky 5 1 T
R, AT R ARAUSE B ELJR T R — 7l (0 Th RE AT Ml 1) — B A i X P A AH O
dnrpC PRI BRI AL AT b e TS AT ML S ARAT AT o AR g AT, H 2% B Z 8 K
WIS AR A SR AR AE R K LR, XD e MEAT ML AE S AR AT b AT SRR B A 42
N—EI AR ES, ARIEA TATNLS B UCRMT L 2 18] AR B Tl 5 i R T k2
) B A AR AL IS AR AR DG S, ARATAT L 5 5t A7 Mk 2 1) DA R AR AR < Rl A7 b 2 T R B 3
ARG BONRD, X —T5 i R B 7 DR AT WA 2 A ks MK, 53— T i ik
T RIBAT L S D ReVEAT W Z A1 i) — B ibett, ARBLH ThRETEAT LI “TDhRE” RFL.

SRR, AT ARAR SCHE I AR, 58 7 ML AT ML 2 22 8] R AR SR A AT
S -E T REEY, JUHR TR UORAT L B T AE X B S OB T, AR 1T
o SN AT T BRSSO, RIAR SCAEACT LR A — 2 PIE, T B A
R, M0 =k AT ML 2 TRl A SR R AT W 2 I 3t — 2D @y, HAHE 2 (Al Hk
AT IEHTELR, DL EBLGRERIE AT AL [ MRS KT IETE IR SRR AR, ATk
ZIERIRRE T N, BARE R RN WK R, (BRAAT RS
S =P WAT A 2 T B EN VAT MR IZ T i, AT Z R SCERFE R T 5%, Ui &
R 55 MV 1] R R B 5% FoRg ik — 2D 1 i, (ER L 2 [ I 4 R BBkl R KU A e 1) i, Bl ik
IR B XU o

. EREEIL

ARSCUARG T A0 AT AR B T 5, R B —BAT AR5, @5 2 o b 7 vE Bk ik
BeshiTlk, 32 DCC-MIDAS MR ATAT LIRS 4047, 3B LA R 4518

e, FRE AT R ARSI, AN R AT R 2 BRSNS R, A
& Rl RS (0 2015 i 9 ) LA B B K 2 P A= FA (Gn 2020 4758 7e 152 17 ) S5 I R BRSO R
&, AR IS BN BIAS , IR T AT b IR I Bl 3B AE — e R AR T 2 &
FERMEEIZE, WMHrst b S@u stk ik, 758 = Ard i,
RIU T 55 THBEAT WA 2 AR RR = FE B B M A, & SR Tl S R IR 47k
IRV IR Bl O 2R 0] S I AR5 R R S R A, U R R T A AR T K
T IEEIZWTR ST, AR R IE TR — D0 7e s 1E58 == ATk b, aTLLE
FRAT HARR ST W AR R B BB MK, (B2 245 s AT ML AT SRR, R
PULERE A Y AR G ATl 5 s b 7= A7 o B AR BB 0 1 K P 2 v - ARAT AT 5 s ATl

23 / 27



Z B AR BRI, BRI S, AT s 7 BRI S P AT I 5 R <
Xt b L R BN AP RE— A R, X BT AT A AT, e R R BUE R LR
RERATI N E, TEF KA, AT 55 2 18] B R R 2 g ok, HoCT i
PAATNE ) R AR BT S AR R SRR R, I8 P ALAT A 2L TR X B b A B
S AT MR TR R R B PR AT A7 AE T By, i 2 = b AT Mk o] I sh PE AT MIAF A
BTG, T HMNKREHRE, KA S ACT B IIA SR AT AE L — e W, 3t
W AT Ml [a) R R B AR AL AR BON IR, B R KBRS M A T 5 K AE — € R R 4R R
A FRIRBNPE AT

i, ASCHREH AN AL

HOE, WBUNI G, HeTBARM L 2 [0 B B Eh K BUIR, fEREATBOR . S24T
A7 I P B 2 FEAT ML AR S R B A ) A b, B A R AT MV ) 5 AT M R R R A
B [, NTEHREEMATIeTE S, EATWN SIS, EAFN AR
ATVEK, Ui, MR “RERIR 7 ThRe, @A AR EROL, IR E
St RIS, NI RN AT BUR IR

Hk, SHATAMER UL, 2 AT WAL B B A OB T S 8 e R A R AR T S
THREATMIZHT “BLAT” , BN D i N R UCRHAT L RS RS, Sk
HIBB AT WAL, B 2 B AL, XL 25 R0 B i UORERAT W B o)
Bro =P AT A HRAT ML 5 Dyt P M ) SRR PR S AR AR g i — 2B D BT, BERA R i
IR AT W R BT ORI, 3 kL A GE Rl (RAT M) 5 AR R e b 8] 1R IS K
P, RIS N A5 e Il T RS AR e, 2D B VA U, B IS AT R A BEA
[EEZEAN:

e, MW FERRMEORE, @A R ARE IR PE D Hr vl UKL, BEE 1
BEATAT W B B I AN R BESCTE RN (R R RS o0 &R KRR T Ml B8 7 41 45 i B 3R AT 1
AR AN RBP4 KT HEAT DR 70 555 B ey, B S A AT M (A K A AR B 5% R
FIBAIN BRI AT, B E AR R T RS ITRE B KRREhEh S, ATt
RIS ECE, SRR AL R

.
1%

24 /27



RPN

[1] & BRI R s I 1T B S S P 5e—F& T =€ VAR-GIR-GARCH-DCC [
HHEHE[1].45F1F18,2012(01):97-107.

[2] EVFsE, E AL RS BENRA ™ AT RS E 7 ——FE 4Bk 40 DGR
ST EHE 2T R[] BB A T ER Z 5T 71,2018,35(01):42-59.

[3] XIH, 85 A i b 2 RN R A2 a5 S L RE M [A 32007 ~ 201 7[J] BB L 5 BoR &
GEHT52,2020,37(03):26-46.

[4] ARG, B SO FR AT P I T 5 A7 b R Bl RSN ST AL )] B e
HiAR G BRI 7E,2017,34(03):112-127.

[5] PREET, L5 Vra. SRl AT I Ia) i 2R e < m Ui ORI T U (0] B 2 BBk
ZFT,2015,32(09):89-100.

[6] Watts, D., Strogatz, S. Collective dynamics of ‘small-world’ networks. Nature, 1998,
393: 440-442.

[7] Kim H., Kim I, Lee Y. Scale-free network in stock markets[J]. Journal-Korean
Physical Society, 2002, 40: 1105-1108.

[8] Boginski V., Butenko S., Pardalos P. Statistical analysis of financial networks[J].
Computational statistics & data analysis, 2005, 48(2): 431-443.

[9] Aste T., Shaw W., Di Matteo T. Correlation structure and dynamics in volatile
markets[J]. New Journal of Physics, 2010, 12(8): 085009.

[10] Schiavo S, Reyes J., Fagiolo G. International trade and financial integration: a weighted
network analysis[J]. Quantitative Finance, 2010, 10(4): 389-399.

[11] Cassi L, Morrison A, Ter W. The evolution of trade and scientific collaboration
networks in he global wine sector: a longitudinal study using network analysis[J].
Economic geography, 2012, 88(3): 311-334.

[12] FKKZ i ME 1% KR IRE T 2 A X 48 BRAL IR I S 4B AR G IDE It S 43 [J]. H [
F14,2014,22(12):85-92.

[13] FEr H 5K 4, 50 2% FE 7 . P BT B 2R 2% o (1 70 TR ARFALE D] R Gt TAE B R 5 52
,2015,35(02):273-282.

[14] BRBH AL 5=, X B8 2R. o [ < AT AR 2 0 B S K 3R Gt IR A% el o i —— T

e P2 AL AR D] HF R P RL2£,2015,23(10):30-37.

[15] Engel, R. Dynamical Conditional Correlation A Simple Class of Multivariate
Generalized Autoregressive Conditional Heteroskedasticity Models[J]. Journal of
Business & Economic Statistics, 2002, (20).

[16] Eric Ghysels, Pedro Santa-Clara, Rossen Valkanov. The MIDAS Touch: Mixed Data
Sampling Regression Models. Manuscript, 2004, 1-36.

[17] Engle, R., Rangel, J.G. The Spline-GARCH model for unconditional volatility and its
global macroeconomic sources[J]. Review of Financial Studies. 2008, 21(3): 1187-
1222.

[18] Colacito, R., Engle, R. F., Ghysels, E. A component model for dynamic correlations[J].
Journal of Econometrics, 2011, 164(1): 45-59.

[19] Julien Chevallier.COVID-19 Outbreak and CO2 Emissions: Macro-Financial
Linkages[J]. Journal of Risk and Financial, 2020, 12: 14.

[20] Yuhang Zheng, Zhenzhen Wang, Zhehao Huang, Tianpei Jiang. Comovement between
the Chinese Business Cycle and Financial Volatility: Based on a DCC-MIDAS
Model[J]. Emerging Markets Finance & Trade, 2020, 56: 1181-1195.

[21] Nader Virk, Farrukh Javed. European equity market integration and joint relationship of
conditional volatility and correlations[J]. Journal of International Money and Finance,
2017, 71: 53-77.

[22] Libing Fang, Honghai Yu, Yingbo Huang. The role of investor sentiment in the long-
term correlation between U.S. stock and bond markets[J]. International Review of
Economics and Finance, 2018, 58: 127-139.

25 /27



[23] Asma Mobareka, Gulnur Muradoglub, Sabur Mollaha, Ai Jun Houa. Determinants of
time varying co-movements among international stock markets during crisis and non-
crisis periods[J]. Journal of Financial Stability, 2016, 24: 1-11.

[24] Lu Yang, Xiao Jing Caib, Shigeyuki Hamoric. What determines the long-term
correlation between oil prices and exchange rates?[J]. North American Journal of
Economics and Finance, 2018, 44: 140-152.

[25] Christian Conrad, Karin Loch, Daniel Rittler. On the macroeconomic determinants of
long-term volatilities and correlations in U.S. stock and crude oil markets[J]. Journal of
Empirical Finance, 2014, 29: 26-40.

[26] Yang Liu, Liyan Hana, Libo Yinb. News implied volatility and long-term foreign
exchange market volatility[J]. International Review of Financial Analysis, 2019, 61:
126-142.

[27] 2R/INE, SR 2. Jie T I N FH A B M ], B B 242,2021,29(08):1-12.

26 / 27



Co-movement Analysis of Stock Market Industries Sectors based

on Complex Network and DCC-MIDAS Model
Yuping SONG!, Zhiren MA!
(1. School of Finance and Business, Shanghai Normal University, Shanghai 200234,
China)

Abstract: Combined with the industry qualitative analysis of yield co-movement
network, the Minimum Spanning Tree, and the industry quantitative analysis of
network centrality and centralization, the secondary industry represented by Chemical
industry, Light industry manufacturing and Food and beverage, and the representative
industry represented by Banking, Real estate and Non-banking finance were selected.
The two major industry groups of the tertiary industry use the complex network model
and the DCC-MIDAS model to conduct an empirical analysis of co-movement. The
research findings are as follows. 1) There is a generally co-movement effect between
the country's stock market industries, and the network co-movement effect of different
industries in different years is different; 2) Industry with the similar centrality
maintained at a high level of long- and short-term time-varying correlations, and they
have a relatively consistent time-varying trend for another industry respectively; 3)
Time-varying correlation analysis indicates that the co-movement between the financial
services industry will be further strengthened compared with the industrial
manufacturing industry. In this paper, the long-term and short-term linkage analysis of
the industries screened by the complex network is helpful to analyze the long-term and
short-term time-varying information between industries, to further explore new linkage
industries and industry groups, and to formulate corresponding industry policies based

on different utility periods.

Keywords: co-movement of industries sectors; co-movement network of return;
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