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THE STUDY ON IDENTIFYING IMPROTANT
FINANCIAL INSTITUTION FROM THE
PERSPECYIVE OF COMPLEX NETWORKS

ABSTRACT

The report of the 20th National Congress of the Communist Party of
China emphasizes the need to improve modern financial regulation,
strengthen the financial stability and firmly hold the bottom line of
avoiding systemic financial risks. The "China Financial Stability Report
2024" also points out the importance of maintaining the overall financial
stability and making risk prevention and control the eternal theme of
financial work. Clearly, preventing systemic risks remains a top priority
for China’s economic work. As China’s financial system continues to
develop and improve, the connections between financial institutions are
becoming increasingly tight, which allows systemic risks to spread rapidly
through the financial network. ldentifying and assessing systemically
important financial institutions is of great significance, as it is both a
necessary requirement for implementing macroprudential policies and a
crucial prerequisite for preventing systemic risks.

This study investigates the accurate identification of systemically

important financial institutions using complex network theory. Complex
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networks not only allow for tracking the transmission paths of risks and
exploring the sources of risks, but also help identify key institutions in the
financial system. Based on the daily return and daily range volatility data
of 35 listed financial institutions in China, this study proposes a method for
generating complex networks to construct threshold networks and
minimum spanning tree networks, and identifies systemically important
financial institutions in both networks. In the threshold network, an
indicator system for identifying systemically important financial
institutions is provided based on the network's topological structure.
Through network breakdown methods and measuring the system risk
contribution of financial institutions, factors influencing risk contribution
are analyzed, and the effectiveness of centrality indicators is validated. A
minimum spanning tree network is constructed based on the distance
matrix between financial institutions using Kruskal’s algorithm, and the
network's structural metrics and hub nodes are analyzed. Finally, principal
component analysis is used to build a composite centrality measure to
identify systemically important financial institutions, and the differences
between return and volatility in identifying key institutions are compared.

The main research findings are as follows: (1) Both the threshold
networks constructed from returns and volatility exhibit small-world
effects, indicating that the correlations among financial institutions are

tight, and risks can easily spread through the financial network; (2) In the
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threshold network, most of the SIFIs are banking and securities institutions.
Notably, the influence of the securities industry in the financial network
has nearly surpassed that of the banking industry, aligning with the concept
of "too connected to fail."; (3) The banking industry still contributes the
most to system risk, and the system risk contribution exhibits time-varying
characteristics, increasing not only during crises but also during economic
booms. Regression analysis shows a significant positive relationship
between network centrality indicators and system risk contributions; (4)
The minimum spanning tree network becomes more tightly connected
during risk events, with banking and securities institutions often occupying
hub positions within the network; (5) The systemically important financial
institutions identified using the composite centrality indicator, constructed
through principal component analysis, are also predominantly from the
banking and securities sectors, with Northeast Securities frequently
ranking first in composite centrality. This institution is worthy of attention

from regulatory authorities.

KEY WORDS: Complex network, distance correlation coefficient,
systemically important financial institutions, minimum spanning tree,

systemic risk contribution
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S BAHEHEMERETITE . Tobs B2 i ELECA 44 12 BA WZEBEAYL, 12 2% 14
BOEFRUT s N TR N — BN ST GG, SRS AT B BT A, B
P LS S AR E B R S AR E, @I IX RIS, 2 ) B oy A a4
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L RN ERARG, A G RBUR i X <l 2R g8 XU TTRED Dy -
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CoVaR™" =4, + fVaR;, + 7M. (2.18)
CoVaR¥mden _ 5 1 gvaR ™™ 4 7 M (2.19)

<ERMURA T <6 i 2% S R XS DT ik ] AR 7S O

ACoVaR;ySIi - COVaR;yS" _ CoVaR li-median
3 i i medi : (2.20)
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SRINVE ME (%) RKE (% RAME (%) bdEE (%) WE B ADF GitE

PAB 0.011 10.026 -12.000 2.136 0.297  5.460 -21.956
ICBC 0.036 7.618 -7.683 1.376 0.497  9.387 -20.096
CCB 0.041 10.252 -9.999 1.614 0.429 9.076 -21.540
BNJ 0.019 11.399 -10.725 1.981 0.228 6.519 -20.264
CMB 0.062 11.179 -9.819 2.198 0.358 5.173 -22.805
BOC 0.038 10.120 -6.719 1.218 0.693 12.070 -23.439
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CL 0.044 0.563 0.002 0.050 4147 29.531 -14.953
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Kl 3-3 eRUHUAAR SR 1]

I 3-3 A (a) Dy AU 2 AR R BT, 1 (b) Rl
TR R R R BRI . D 1 SR 2 1) S s < R LA 2 TR R SR, AR
FERE TR % e RLR ) B AR SGVERE S 0. B XCRAT Y Al 24305 25> <l
PRI AR 5 R B AAT IR, DUBRE 1 80 SRR A AR, £E X ik 5 A
ALY BB B RV HE BT 53 1 T8 A 3-3 I
PR LA 21, B Bt 1R S DL S BRI A o IR0 AR A2 PN BTk 72
HI R U AL S T IO BRAT . AESR DRI FAR SRR, XA <5
RABTLAL) P 3 LA S [RDRE PE PRI DR, AN TR AT M 2 8] R AR S PR A — 2, BUAACK
FE & 3-3Ca) FIE XS 2 N e A B4 T A 1), A7 =B U T (1 3t XIS
X X sk ) Xt A HRAT ML UEZFE ML AN ORES MY, X35 B X AT M g L) B P
Z IRV AT R AR DA, AT PR A I A B TN K o e e SR ML AN GRS
Tk, B R, X UIEZR LA RIS L N A ARG E 2 B i . 4k, /e
NARIBESRBOER, UL SRS N AR ST R B8 1 o XS ANF]
AP AT MY 22 8] AR AR AT JRURSE » AT LA IAIE S Ml AR H At < LR 22 ] XA S 2k
SRR, HRAT P AN OR8] B R A R A . 181 3-3 (b) it iial &
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HRAEBA UKL L, 2K 3-3 (a) MERFIEZERE L,

SARAR A A7 T BATIEFE R R A R S KU BT B O B
REWELEFAT 1 Mt 2R L5 B AT LA IR AH S 1 2 L s 1, e 0o BAT v SR 1k
(R RBLAIREAT IR0 T DK K 28 e AL AA) 18] W) BEAF CE (KD S5 IR AR T 3 XURS: Bl
RN A 2257 DA R RS2 M 2E AT HEIN, R DU A (R0 AR ek ARG AT 33077, 0o
TR AT 583 « I 71 o S W AR AR S R Rt 2 i T v A 5 20 D 2% 10 O B L At
Yo FERIRMIZE T, B RILAG FRIAR S U A A D 19X 208 7 s R EE 3 0 R NI A AN B
{6, B3NS G0 ENEN BT A RORA, X 5 G USSR RS 1% 34 i 42 gk
(R i

3.2 HEMEWES S

3.2.1 ETHEEHEXRAR S REMEDE

HH B AH ¢ R R BN BERT I AR & 2 [B] (P28 14 ¢ &R, 1B RERS I 56 D &2 28 (1 9E 28
PR R HTEm 75 BA W ahERYE, EIESHESEE JHE, Fitgml
M2 [ PR SR E BR — e R 244510, SRR B AR RS Lh e & ¥, Hoat
GESUN /(1

FIE e RS, SR A § RGERR S0 e N (X, X, X))
(Y, Y, .Y, ) s Ferf X MY, 2 il s LA A j SR K H BOXE s 2, HL
M A § RIS R 2 A1 A i BE B HERE i A A F B, o ARl B TR T
NS/

A =X =X | B =[Yi =Y. (3.3)

BAVKE R B FEREREAT b0k, B BINLR i A j I o0 BE B HE R A R B

’&KL:AKL_'E‘K»_AL+'E‘ éKL:BKL_EK-_EL-"—g . (3.4)
Hoh A RARE AT K ATHTRIME, A RAERE A M8 LA, AR

AMFTE TR IFIME, B, M B I K AT T IMHE, B RHFMEB M5 L 41

FF¥ME, B RHERE B T TR KT 1A
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BE— BT EER RO T 22, SR AT § RER R T 20N

V2(X,Y) = ZZZA (3.5)

K=1L=1

T AR R j OB B 7 22

V(X)) =V, (X, X) =
e (3.6)
VA =VIY.Y) =Y Y B

MTTAT AE SRR § A0 § O BE AR 5C R 3 o, 9 T ST T R

J Vi (X.Y) VZ(XWVA(Y)>0
p.ftﬁf(xw:(v) o : (3.7)

0, VE(X)VA(Y)=0
N THAL I R B AR RS, O T HERR B AROCIE T, KA OC R B MR A 2 B
TR WA 0. A TR LR R AT, FAH I R B BT IE S R = A Al
HIEA NI AR . Hoo R Mt AT
D, =42(1-p;) - (3.8)
N TR R 0-1 FERE, 5 Sk <RI 2 TA) R R R B 4 ey R A

H, IR AR BB R B L R LA 2 8] A SRR P AR . A RS 22 T)
B M BIRON Rk A A P T R R A, THR AR

1
=T (3.9)

b 1 SUAT LAAS 2 GBS IR B RS I (W, ) BE T 35 ST silAl i

AL IR o P SK S R AL) 22 1] P e N U AL EE RO, 3 B A R < R LA A
A X 2% Hh B e 0 ORI

BT AR W R ) R 28 8 g 4%, T & i E B R IiR. N T
SLPEHLTCARMIIL, FFAE 2% i DR BARDS AT T EL A o SIN T BRMELVR RO B R
REAT BRME AL AL, BRI PR J U A a5 1) 5 B ) R AR AL 0 A < R AT LAY 22 [
YRR AR B 58 P A < R LG 22 TR E A AR IE T o B IE A AR R 22 R
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PEE O SRR BB, BERTRENEY 1, NFRERBY 0, it
A 0-1 HOABHZRAEFE (W) T B

C LW >0
W, = . (3.10)
! oW, <@

(Wy ), EEA R AR, S A R L, 1

A B K RN U Z 18] FRE AR K T B 0 I @&, BN ED.
MR 1 2017 538 2023 47 8] <RI RO 28 A0 5% 2 B30 i 9 245 1
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G 3-4 1 3-5 o, B AR ERE, MR Sl AR B AR B0 4 B A
o R P AR B 2% B R DU H e L) (R ORI 2 il o I 2 O RS A A AL« A
2018 FHTRAET KA EE, VMK RERAREAR G I, £
2019 FaRHLA K EF R LA PG, (HR2REEFEREREOR, Syl
P B S R P DA RS [y e T T, T i o T e B 15 11 28 e XS BRI
BB I SRR R A P BRI (ERAE SR S R B T, I 1 W et e 155 4o
] < R L) ) b ok I R 52 i B, LAy R IK) JR SRR 15 m] e 2 o 3 R <zt i
) 22 Gtk R i) A% e ME RIS SR VE A BT dt iy o 34k, Rl K 5 s AR P 0 PR Ak
ARSI E B R, W8T M/ B v R G KU ) & A

3.2.2 FRME ML R EE IR E S 4T

R 3-4 KL BRME PSS RFAL

G RS PR ) 4 5% i RERH THHERZ

i 25 % 12.23 0.3597 0.811 1.928
2017

W= 13.14 0.3866 0.673 1.755

g 14.40 0.4235 0.860 1.903
2018

W= 13.54 0.3983 0.862 1.946

e 25 % 13.89 0.4319 0.859 1.921
2019

W= 12.69 0.3731 0.796 1.868

e 2t % 14.69 0.4419 0.869 1.846
2020

W= 12.91 0.3798 0.844 2.008

i 26 % 14.11 0.4151 0.851 1.881
2021

W= 14.91 0.4387 0.79 1.807

i 25 % 1431 0.4370 0.797 1.662
2022

W= 14.62 0.4303 0.779 1.649

e 2t % 12.97 0.3815 0.822 1.8220
2023

WBhR 11.31 0.3328 0.772 2.036

U1 3-4 Jw, BATAILEE 10 A1 BE T AR BIAE 2018 S AT 2020 4 R 45 1T
B L BRAMOX =R TR EFEM A E R A, XEEREINX
PIEEHSRE T R GEIE RS S AT e R LR 2 (B IR R AR/ 58, Herh 2020 4
RIfEhREL 2018 ik B, XA W BT BRI SR LA I b oy B ON5R 2. 2021 4F
PR RE R T R BRI AR BN AT P R B, XU R G RS 2 1 R
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MBENE AL A BATRT LU 21 2018 SEA1 2020 S [P L MR EERE L SRR
RECEX T —FHA P, X m AR AR (H52 2021 8
JFERP 285 FE AL LE 2020 S A0IEER, I U B B AR T ic el 2 52 21 gt X
S B s RE S 53 40 ARV SR IS 28 ) I R R ARK,
SEREARER AN, N T R A T B I A ) 4 A B A /N SRR

3.2.3 FEMEEYT O SFE D A

AL E SO R MR LR SR BRI 4, R MATLAB B X6 ) 22 A4 2 sl %
AT 2t R L X 2% 2% A1 ) PR PEFR AR REAT VF B, IR XS SR RO PR FE A U (]
BEATHEA 38 I x AR 2% (8 R PR FE AR BEAT 23 A R AT D IR ) B B R AL ,
325 3-5 1 3-6. WLLE R, GRNUKIFOVESEbr 2 18 # SEAF AR BRI %=
S, XA LA AR B <l 9 4% o i SE AR AR AR G0 AR R LA

FE3R 3-5 1, WEHOIERIAEORE , HEERT )\ 4 SR LI KOS R AR
17 PEIESR . HARAT . POARAT . JERUIRAT . JLRERAT. RARAT. MR
UESFIX S p R LA o 5 FR Lo P A i B Bk U A ] PR LR N 0k, Rl S
T R B B R B R AT W B o 52 o P e Y R O B O AE R 2%
HRORCE RN L IR AR MR AT R g i o KR W HEAE T A1 g R LAY
FE Rl 2% T BAT RO IIRE M /), 7 B R ORTE

ML O P P 17 B AP O PR s i B PR O ME B A PR, XS Rl LA
4 5 B DR A — 3, A 25 . BRRE, fRE SR 32
FEARAT M ATIESF L B AL, XS IS E DURI AT, S 1 IX AT ML A LA 7 <
HERL R UIDPS:: S IR

BARBTAL AL, ARAT W B AR VR R T AR T AEIETR b, FEIE
L ERT A AEDREE A, P P R R AR IR AL . (AT RN, HoAh
SRR, BB T O R AR A e T AR ERAT AR LA, AR EAE
BARHEA P ALIF AT, (H B BN AL, T T O H AT E
LAB YEIE L [ AR GEE KU
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R 3-5 SRR as A B AR 0 28 L PR bR

& R FE RO il A REAE ) i 0 P SRR L P
V2T 0.4590 0.2898 0.2133 4406
et AT 0.4979 0.3133 0.2209 5979
TR4RAT 0.3719 0.2456 0.1621 2847
T RET 0.4927 0.2791 0.2023 4465
HRERAT 0.4286 0.2618 0.1918 3886
AEBARAT 0.4538 0.2673 0.1849 3663
[RAERIT 0.4916 0.3069 0.2046 4961
AT 0.3729 0.2490 0.1642 2704
TRART 0.2637 0.2327 0.1190 1376
PO ARAT 0.3424 0.2376 0.1419 2260
POl RAT 0.5095 0.2877 0.2147 4761
HRRIT 0.4412 0.2815 0.2112 4361
i E4RAT 0.3792 0.2458 0.1615 2794
FERAT 0.4464 0.2763 0.1926 4070
R RAT 0.5158 0.2895 0.2168 4951
e RAT 0.5609 0.3186 0.2280 6457
RIGIES 0.4055 0.2472 0.0977 2248
YN 0.3803 0.2519 0.1016 2215
RIS 0.4527 0.2806 0.1313 3245
WS 0.4401 0.2775 0.1236 3107
IR 0.4874 0.3018 0.1479 3979
TEIEIE S 0.4821 0.2993 0.1389 3835
KITiE% 0.4013 0.2451 0.1049 2576
FEIES 0.5315 0.3159 0.1642 4682
[ JCiE %7 0.3698 0.2390 0.0936 2111
[ &iE % 0.3845 0.2466 0.0949 2100
PHRGIESR 0.3740 0.2363 0.0922 2079
HE A% 0.3582 0.2633 0.1293 2356
o [ R AR 0.3939 0.2644 0.1592 3354
Hh [ S 22 0.4664 0.2982 0.1934 4470
Bredrk 0.4506 0.2957 0.1809 4614
I 5 B A 0.3708 0.2590 0.1120 2862
EIPN 0.2342 0.2195 0.0715 1369
SRR 0.1282 0.1250 0.0184 123
LSRN 0.0882 0.0718 0.0110 53
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R 3-6 SRWLIBEN a4 B E 28 O PR bR

4> R FE AR O E23 i LRI G REAE 1) 5 po O P R O
FEARAT 0.4433 0.3803 0.1855 3952
Jeat AT 0.4380 0.4024 0.1931 4082
TRERAT 0.3876 0.3510 0.1648 2919
HRIRAT 0.4454 0.4026 0.1999 4396
HWRAT 0.3498 0.3554 0.1654 2989
SEIERAT 0.4191 0.3933 0.1869 3871
RAEARAT 0.5105 0.4309 0.2206 5450
P RRAT 0.3508 0.3502 0.1495 2583
TEARAT 0.2342 0.3060 0.1013 1375
FANVARAT 0.3330 0.3422 0.1528 2462
2ol AT 0.4464 0.3920 0.1862 3767
ARMRAT 0.3992 0.3765 0.1778 3373
rh EARAT 0.3172 0.3446 0.1510 2354
HEARAT 0.3677 0.3661 0.1654 3046
THRRAT 0.5032 0.4430 0.2320 6082
HERAT 0.4937 0.4343 0.2194 5525
KAGUES 0.4338 0.3698 0.1329 2574
T KIUESF 0.3761 0.3328 0.1066 1723
JTIRUESF 0.4454 0.3733 0.1411 2908
TS 0.4842 0.4305 0.1851 4947
HETRIESF 0.4506 0.3778 0.1435 3236
T IEIESF 0.4611 0.3926 0.1581 3682
KILIES 0.4716 0.3822 0.1444 3240
HEIE S 0.4937 0.3980 0.1697 4195
Hl ik 0.4034 0.3547 0.1241 2488
kg7 0.3813 0.3572 0.1335 2753
A IR 0.3971 0.3525 0.1215 2240
o E N 0.3162 0.3466 0.1121 2155
rh R R 0.3193 0.3734 0.1540 3291
P22 0.3950 0.4022 0.1914 4156
HredrRis 0.3403 0.3788 0.1615 3629
#5077 A 0.4212 0.3536 0.1356 2821
HERRAE 0.2700 0.2632 0.0633 1278
B0 0.0819 0.0353 0.0018 3
G BEAR 0.0935 0.0662 0.0057 26

FEAE 3-6 7, M AR R A R, AL A\ B < RLRG 209 2 RAEARAT
AT HEET. PEIESE. ERIRAT. HmIESR. KIDIEZF A IEIES:,
HARG W R AH L, HEAEZE ML A, (HR R4 TR =42,
HHERT P B R AR HRAT FNEZR R SR, Otk FrbmE o, &
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56 LR (R A th 5 B O (R HEAL SR, B AR ARAT RNIE SR R R LA HRAE
A8, X R SRR R A R o 3 AT W R BRAT SRR S —
AR AARAT, IEZFIHHESR MR RIULTR, RIS 12 EIR LR,
HE SRR HEE 55— [ o BT, IX U W TG 18 /2 ML 2 38 R I Bl 3 1
MAKE, EIE A ARE AT IS T B 25K

S RYE, MR RPN R LG RE, RATWANIE TR R LA A _E#R
HHERTYY, X — f GBS O RT &, W] 8 B B ARAT ML AE 2,
TG YIRS B R K, ERBERE R R, flinE 5t
A, BRSNS ARAT R R U A IR K ZZ0, (E A g R LA P I AR AT
SO /7 L — L RAT R LA IR 0 , 1y EL b T FOAE N AR 2 5 52 1) e R XU 14
M A R4S H e SR .

3.3 UM BRI IS

3.3.1 ETFEEMERBIEIRERIERLIE

NRAEFRAR A RE,  PUT T M8 B PR R bR ok 34T X 28 FLA, AT
BE— D1 5 B EE AL o W48 LA A A2 3 I 8 R A 20 s NTIE S 0 19X 2% (14 45
Fe s THREIE BAIR XS 48 AR AT D3 BSCT-30, - I 2% B g 1) 00 1) S A e Affy g 22
2 I AT A A0 Al A £ O % o e T DB 6 B ) A B SR S B BL A B o X 2%
FUAR I HEAL BRANT -

(D) R SS9 R B s 8 T 55 R 45 1 % A e P SRR A R 2% P Ak
RBEAT B R B .

(M BRT R BEL: ARG OTERE R 5, IR ZE R AR

(B)PPAG ML BRI RS : I W5 P28 O R4 5 S5, SRR AR BT m A Aok
DIl WY 2% 1 PLARRE S

(4) 73 BTl R« Wi g MRS 4 s BT X P9 245 38 B R S MRV, AT AT At — 2 A
JE IR T R A E Y

RIS R AL P2 BEAT DU, AE BRI T RELIE 3% 7 X i
PURIS HLREAT R B, A & B B0y PP A Bt Rl B P Do VEHE AT 7 R
SRR .
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R 3-7 Y R BME M AL R bR

JE UGN 4% BEALY BRI

R 8% 2% g 0.4168 0.4048 0.3307
PR 14,1714 13.8571 9.3571
RERH 0.8140 0.8593 0.8030
FHHEA 1.8807 1.9206 2.3307

K 3-8 BN BE M L& R AR TR bR

JE UG N 2% BEALY BRI

R 285 2% & 0.3916 0.3995 0.3201
S35 13.3143 10.7857 8.6429
RERH 0.74307 0.74511 0.7316
R EAR 1.8351 1.8520 2.1046

MF 3-7 AT LR BN R R RN 4 5 N 0.4168, T4 BENLEH 2
G, AURFER]T 044048, MAEERBE LG, MWEENRIE TR, TNE2R T
0.3307. [FE, JRIGMIL TN 14.1714, fERENIIGE 2 JG (& FRE2] T 1
3.8567, TMifEEEIh 2 JE M NREE] T 9.3571. XEEHEMIAR LR, WK
2 B E B 2 J5 R AR R AR P 3t v T B AL BT 3t F ) o ) 2 35 55 R~ 25
140 3 3 PRI 2 3 ol PP 8% ) A TR S M/ 19 s TR R T IS MR ANME B AL FR i e
PR, W28 12 M) 2 DRI AR AR SN 55, 6 <0 Rl X 28 7E TR NS 22 50 XU B A ¥t
(IR REPEIE N o 1 U B B8 R Bk TR B (105 2 0o I 28 A R 7 AR R R, 3
B2 MR T IR AT SIS R, S A, WE R EERE, B
BUGEEZ G, MEHF S A RIRE A . P BAR B N2 S BUN %% o T R
BT TR A T 2 A ] A X2 08 Rl 4 rh S AL 2 ] IR
ARAFTE NS AR A, AT AR PR, R4 A1 S IS

MK 3-8 H] LA B ) 28 0 4% (1) IR 4R ) 2% 2% 2 9 0.3916, BRAIG T Wi 2k 28 )
7%, VLTSN 2 NS RO ML . RN G, % B2 0.399
5, X RERFABIERRY S G RAEEFEENN, EERKEZE. BE
T RS 0.3201, FRHAERRF ICBETT A B BUT XU B 2 P 2% IR B LUK . Sy AME
S RBREA P B b, BB 2) 2 0 4538 R R #8 L BE AL
i BB R, 1X — SRR RN 2% pr 43 B S5 1R A AL

25 b, BEALICEE R 2 7 Tk 4 0 P 400 36— S R PEE (O B, {25 A T ationed
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fRofesE B Al EARIAE T, W BLEE— 25 3 WX 28 e R LA D R Gt B Bk < L
1, R B TR ORTE -

332 ET RGBT S 574

N THIE— 2D B0 AR WX 2% ) F6 AN PR AR E R ) B L SR Sk . ST B SO R

B XU A AR DL K 4 RS ) I 5 B0 28 R IX 35 KRR Y R Se 1

R HEAT R, BRI N 2017 4E 1 A 4 HE 2023 4 12 A 29 H, &R
W ai 35 KE RN E) H X EOSs R AT mBOm a8 . Bk a=On:

R" =3,

%Rl 3.11)
W,

tht
b w) AR i 78 ¢ I 20 A2, 7ETT 5 CoVaR 1 75 220 £ RS (i 2d

SR A T T AR IEAS R0, (b SCMISER) ADF (4, e fbLi s
RIFFIRREN . SRR 575 (R 525 K T EA M 3. F
T2 354> &M HLIIG QQ F:

f.

.05 .05
/ = o

-.054 o’ -.05
o
of

TRRAT
o
JERAESF

T T T T T T T T T T
-.04 -.02 0 .02 .04 -1 -.05 0 .05 A

& 3-6 #7r&RiFLY QQ K

M ETH <RIV B QQ W LAE RGNt 27 51 B “RIEFEE” 1)
R, XMW a2 P A1 A rp 0 DX A1 B0 EEA AR B0 S X 4 3O PR A
FEIEAS /iAo BRI, SR FH 20 r 5050 VA 77 12000 G RAATLAL) FR) 2R 4t KU e ik B2 AT
FRAHARM . ASCIEHL 5% ) 7 A BORA S B BEAT 70 AL R, PASE G
A0S e R A P JRE 350 RIS BEAT R4, T Ak I Ce AT LA 7E AR o ) T 4 2 A B8 LR BT
Wik o 32 FH AT 215 B A i A 2, A <R 5 < it R G i s R A Bl i B
B e RIS X0 <8 i 2R 0 ) AU BT iR
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HT VaR Al CoVaR ¥y, AT A, SR oo X e %
BT HENE . AN 35 KRR I KRS Tiikis ] Eview B AT E471HEL, R4
UALAE EHGME, 45 Rk 3-9 s

% 3-9 &7HLH ACOVaR Mt 534

SR ACoVaR He4 SR ACoVaR He4
V2T 4.0719 15 JTRUESF 3.8451 24
et AT 5.8567 1 WIS 3.7461 28
TRRAT 4.8991 7 HERRIE S5 3.9271 18
T RET 45259 10 B 3.8988 20
HRAT 4.6255 9 KATIES: 3.9155 19
ZEIMRAT 5.1659 4 HFEIE S 3.8845 21
AT 5.1783 3 e 3.6243 30
A ERAT 4.0786 14 ESfean S 3.8417 25
TARAT 4.1330 13 RN 3.7128 29
AANVARAT 5.0025 6 HE AN 3.8611 23
MVARAT 4.2069 12 Hh R £ 3.7862 27
HrERIT 3.9840 17 W EE 3.9955 16
W EERAT 48526 8 HrAE Rk 3.7990 26
FERAT 4.2661 11 R TEA 3.5942 31
THRARAT 5.1226 5 ) =15 3.4377 34
HH AT 5.3726 2 EfFER 3.3947 35
FIGiES 3.8645 22 HEEA 3.4462 33
HRIES 3.5782 32

H1_E I R ) ACoVaR ${H 5 ATLIE £, EASCHTIEE 35 2K
SR, R GE ARG TTRREEHEAE AT\ A4 1 70 R B BUERAT . SRR T IRAEAR
A7 AT WREAT . RWEUT . TREUT AR ERAT . B\ KSR
REP KT <5 Rl R 2 B PRURS: DT iR JE2 o P AR KD o A 2P T )9 50 23 R ) % ML e 2 ) A1
W&, JHACHRAT . AEARUIRAT . RAESAT AR ARAT 1 VRS R R4 A2 A7
HI B o S5 AR EERTTUAE R, A SN it W 2% i AT B 227 7L ) < R Ly e
W2 BA EORB X STk, X R 1 I e B E B RVA R AR E T R
REEAER], AHOCHE M INOZET T H R RE . MTNLIAEERE, BT 2
YR TTIREE B R AT L, HUGRIEZR AN ORI ML . 53 b 5 B E S 2
] 3¢ B8 A 14) DX DR T A S Al < R R e i ) M8 8 1) 32t 7 245 4 1)
KiE.

N T R L A G0 KRS B BE I (e (32 4, i ga i 1
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ACoVaR P ] 721 1 sh 53840 B

—— ERARAT
—— denthT
— TRRAT

Sk ET
—— BT
—— REHUT
R AT
BHRIL%
T %
‘ PN
I s P

BRI
— BE

T T T T T
01jul2017 01jan2019 01jul2020 01jan2022 01jul2023
date

3-7 EW5&RHE ACOVaR B EFFIE

M 3-7 FTLVE Y, FERAEE KBRS, SR E ACoVaR Il
TRFN BT, B, 2018 4RI 3 51 B BE BE AR 2020 4 15T e 2 1 A
FHE R ACoVaR K EJF, Horh 2020 4E ETHEEE SN B, XK
2020 AEH e R 1 X AL I 2 EE SR I T 2018 451 B BRI . E U4
ST, HRAT I ACoVaR T FE i K, HUGRAE I I AN RIS o 1X R B,
AT AE RGP AR B STk B K, 52 B A1 v o B XU (1 Dt B i 11 Ut
A, FERET EEKIIE], 40 2019 SR 2023 4E, ERENLIYM ACoVaR Bl T &
H BT X RIHLER T LKA, SRR IEEAWIAR R, H R R 55
PRRDLRAFIIRGS . %FIX g2 gy 1, Wa 3 WU AR AT TR R R B4 e
S5 4 AT LAS) R 4 R 2R G0 1B AT B A (0 I, DAY 2R e XU F SR AR O

BT RTSCRIRF IS R, R IR G EEN LA 4 il 28 G210 IR DTk 5 oK
AT RE— B IR ER —Z518, KA THIBR [ R SRR 1 28 G o B 6T X% T ik B2
I EARFZIR . BT FON GO S TG (R AMAREAE, RIS T R SR A AL AT
M. WG, i Stata BT Hausman #06, K66 45 52 W 8] 52 Ak A AL o
NIES o AT T T SRR R EAT A AT o (]SS () LA O -
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