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Research on Risk Contagion Related Issues of Chinese

Listed Commercial Banks Based on Complex Networks

ABSTRACT

In December 2022, the Central Economic Work Conference
emphasised the need to “effectively prevent and defuse major risks”. In
December 2023, the Finance Committee meeting noted that “the task of
preventing and resolving risks is being carried out in a practical manner”.
It can be seen that the important issue facing the current situation remains
the prevention of financial risks and the protection of the overall stability
of the economy. Banks occupy a key position in the financial system, and
infectivity is the characteristic of interbank risk. If a bank crisis occurs
and is not detected and addressed in a timely manner, it could lead to
contagion in other institutions, further amplifying the impact of the risk
and generating a systemic crisis or even a global crisis. Through the
establishment of the correlation network to study the risk problems of
China's listed commercial banking system and analyse its contagion law,
which is of great significance for effectively preventing the systemic risk
of banking institutions and maintaining the stability of the financial
economy.

Based on the perspective of the network, this thesis analyzes the risk
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contagion problem of China's financial system. Firstly, based on the daily
logarithmic returns of stock closing prices, uses three correlation
measurement methods to establish a threshold network for the correlation
coefficients of 28 listed commercial banks, and the overall structural
characteristics of the network and the centrality of each node in the
network were analysed, so as to study and analyse the impact of the
occurrence of large events on the contagion of network risk from the
perspective of time-varying network. Secondly, on the basis of the
correlation coefficient matrix, the minimum spanning tree is constructed
through the distance matrix to analyze the risk transmission path and
identify the systemically important nodes. Finally, the data of the year
with the highest correlation coefficient is selected to further analyse the
dynamic change process of threshold network density and clustering
coefficient and minimum spanning tree length during this year.

It is found in the empirical evidence that most of the affiliation
networks of China's listed banks have the characteristics of a small world.
When a crisis occurs, the connection between banks and banks is
strengthened, and the risk transmission efficiency is also enhanced. In a
period of time after the crisis, the network may be denser than that during
the crisis, indicating that the risk is still high at this time, and it is still
necessary to maintain high vigilance. Based on the minimum spanning

tree of each year constructed by three correlation coefficients, it is found
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that Bank of Guiyang appears most frequently in the systemically
important nodes, revealing its key position and deserving the attention of
the supervisory authorities. According to the comparison of the three
correlation measurement methods, it is concluded that Spearman
correlation and distance correlation can better capture the linear and
non-linear correlation between institutions than Pearson linear correlation
in China's banking and financial network, and can also better reflect the

risk contagion between banks.

Zhao Yaqi (Mathematics)
Supervised by Prof. Li Zhimin
KEYWORDS: complex network, correlation coefficient, threshold

network, minimum spanning tree, topological feature
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P2 B AT R B R AL I AORE B AT DA SRR AR BOR et B ml PAk,
BT R HIAR SR A S TR SRR B o W RN b, IR R MO A

9
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EAWR

E 2F

Ci ) ki (ki _1)/2 ) ki (ki _1) ’ @3)

Hepo C 1, #Br S, WMERERIERLEN:

C= %Z C. (2.4)
QML
[P 2% 5 FEE P FEE 0 D 4 8 ) o S SR IR AR AT, 88 FEEBR 8 I IO 2% [ 5 G R
FRE) e T 0 AT RIS, HATRATENRAEC n(n-1), HEBFIILAE,
U P 2% 3 FE5 O -

n(n-1) (2.3)

() TR
o 4 ¢y B B A9 A48 A P02 o A RPN KL KRB B 0, 046
RPN 2 IR T 908 AL 3o, T I
2
L=y 2 (2:6)

i

(4) 9 IR

ARSI n AN 9 L S A ROE RS A AR L I, W &R
o VAR 8 v U0 P Y R S SCBEA E  ZE rR T  RUREIRTME RR
TR, BRI

k=Y a; 2.7)

J
1 n

plk)==>a,. (2.8)
N iv ,]

(5) 5 R
TEMZ AT, PR S D i BB SR AR 2 — APt ST RN & 17T
i, ORI LR RN

10
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C, (i)=—. (2.9)

(6) T H O
B ORI T L — AN S AR SRR AR, AR AT EE
BRI EE R, BB Tz SR S H AR SR EE R, EARA:

n—1
Ce Zd,, (2.10)
(@ GallvY
A H O P AR R AR Y A MR R DA i AN AR B B AR T B N AK
Yo TFEME R EERAN ST E BERE, HAEZIHE—E, EXTER
R Z B, XA S A B E .z AR R AT A
Cy(i)= 2. —G;(i)a @.11)

Horbr o, AT s B 0 OB MR, o, (1) FORZERL AL I s P
2 A A B

(QYREAE s O b

A e O TR 534 T 0 2 o 07 2, S IR 1 A0 %
F M E TR ANT K A A5 R . I bR BB R 1 )
AT B R O M, U A T Tt S T B R R A, B

1
X, = ZZAi/.xj, (2.12)

Horp 4, R I RBFERE, FEFE P e 3 R T RS A . 70 R A

R AV RS, SRR 4TS j SIS AT i JIR TR 1,

BIH 0. A E— N

11
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EI3ITE MEHXKREIRRE

R Rl R BCE UG 2 8] B 9% At R B 48 I, Xk 3 r AT AT Rl SR ol
AT B 2 A DR 2% A 49 B LA A o 3 S ) 5 RS e B B PR AR S B R T
A DAFE AT 5 < A Ak 18] B S B 5 28 A0 ot A I RIS B804 e O o AR 2 T
AR ARE BE RS B/ NE RS S R R B 4

3.1 fHXARW

3.1.1 Pearson HX & H

Pearson ¢ R0 32 LI T BB HLAGS B 0 ORI SSE,  o PR R B A
b2 I PR X B L n BTGB X Y FR X =[X,. X, X, ] Fi

Y=[Y.Y,,Y,], W Pearson #3¢ REHKIEN:

> -X)(1-7)
p(X,Y): n” — — (3.1)
S-S (r-7)

i=1 i=1

Hrh, X MY RoRn R X 5 Y B3, R AR, %R 500
LN E

3.1.2 Spearman fHx R %

Spearman S5 UM % RECR AT RN AR ENREBIERAESBE &, ATUEE
#& Pearson M HIAESEURAS . Spearman #H 45 F B o8 BOR PR A AN B & 2 [H]
HARSRME, S R HE A 807 SR BB e oy 13 e . SRR M 3
PR R M RE, AR B BdE B R o &

Xk X 5 Yt o R A AR [R5 SHE R R, BOL o & o E I AL
AT BT A x =[x, %55, x, ] » y=[»1,35,--+, ¥, ] » W Spearman AHRAELTT

12
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P n » (32)
S-S0y

Hreh, My FRngEmEx Sy RBMHE.
SERRS R, H A a0 Fros:
~ 6> d;

p=1 (1) (3.3)

Hrb, d oA ERFE x Ay FER i AN B AR AR R 2

3.1.3 FEEHEX R #(Distance Correlation)

Székely. Rizzo. Bakirovi*5 Székely. Rizzol M 1 — i iyl i AH S %
(7795, Lt L BR B B 7 25 (Distance Covariance) LL % B 55 #H 3¢ £ %5 (Distance
Correlation). 7E—YE50L R, BI{# Pearson #Hk REGTHASH 4 R AE, A
REf% B U X AR B2 TG R IS 1) s (BB A s PR B A Ok R BT SR 4h R 2
F, XA LR UIX NS BRI . PR B¢ R3S Pearson REMHLL
B, Al DU A R AR L M S

SFPA W EAROBEIL AR R P X AR P Y, FRE )y %

V(X,Y) B A A
V) =[f ()£ Of 6
§)— s\ 3.4
-— vakyv,ﬁrj?ﬁ?f;()|ﬁd* Y
cpcq t,, tq

Horb X R RFIE R BRSO fy > Y INRFIE R BCR TSN o, XORTY RS RS AR
BREUUH £y REIR

AINE,
(1+p)/2
¢ = (3.5)

7oT((t+p)f2)

13
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ﬂ_(l+q)/2
¢, == . (3.6)

" T((1+9)2)
St AR BENLI R X, V2 (X)) RV (X, X)) AHEE, 52 SR

VAX) =V (X X)=|fon (t5)=fo ()12 )] - 3.7)
AN BEAL I B XY 2 T F R A < T BA 52 SN -
xr) VA X)W (y)>0

RAX.Y)= V2 (X)V(Y) - (3.8)
0 V2(x)v(r)=0

REAEE B P 77 22V, (X, Y ) RUREACHR B A R, (X, Y) [EDRE T DA b3k sk 2
2 SR R

VAX.Y)==D A4,B,, (3.9)

Horf 4, A1 B, W DAMEBIEE B AR R R T B, BRI

[ 13

Akz=||xk—xz||—;§akz—;;% ;1% kl=1, (3.10)
1< 1<

B/f/:”xk_xl”_;lz:l:bkl_;;bk/ ;lbu ki=1. (3.11)

PSR R R BEAL IR B X (RS B B 1) 07 Z2 U R ik

Vi ZAf, (3.12)

nkll
BEARBEBIM R, (X, Y) 7T LAZER N

Vo (X.Y)

; VX)W (r)>0
R, (X,Y)=< V2 (X)V(Y) : (3.13)
0 V2 (X1 (r)=0

FRE AR S T RO R AL AR 2 18] A 2 1k SR IBR PR AN AR S AR OC o BRItk 2
Gt BB SCER BAR OGE H TR RN B, 1A FEA T R, e RehE
AR 3R BEE M ARG IC R o I LR AR SR IR 22 0 I & AR AT DUF B A R
FEle ARZ HIBEE AT A T T RO R PR, E AT R To ik Rl R AL B 22 8] Y

14
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WRAIR ZR o AESEBRIIN I AR, g RRACE B8 22 1R 2 O 180 AR R VEAR O, S TR B A
RIVITIEBEATIRE , Hods B A2t A AE 5 T PATRIIN gk R 21, ] DA
Bt 2D U A RO T

32 EEIE
TE W 288 Aa g ) 75 0] PR B AT 200 ), AE 545 B A ¢ R BOE R 1 2Rl
HEATEE S T
YTty BisA N SOREE, SR u ERFIE] A i O Sl s 28 Tk 5
NSWAE
r,(t)=Inp,(t)-Inp,(1-1), (3.14)
Forb p N IR RSB, p, (1) ORISR w 7E e I ZI B, p, (1-1) R
NS u AE ¢ =1 B Z BN A
W u v I W ZR 8] 5 N, (¢) :(ru (1).r,(2).r,(3),---r, (n)) ,
rv(t):(rv(l),rv(2),rv (3),:r, (n)) (FIH Spearman R T &I x4 & & ik HE 7
Ja B e ER PP AL AR, EATR A IS N <ru (t)> il <rv(t)>, M A=L3.1)
(3.2)HHAH R BB AN T
 {r0-2e07) s

O-Ll O-V

Hrfio, . o, SN (1)« r(c) WORRHERS . TG RASHATE 2 (1) B2 (0) »

I(l)— ru(t)_’; v (t)_a

n(t)= n(r (t)_r_)zz o n (3.16)
()= r(t)-r, % (t)-r, (3.17)
S(e-r) oV
H0(3.15). (3.16)M(3.17)15:
P =n{r, (1)1 (1)). (3.18)

15
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Wiy, S, EERENRSES (6 () WARRAX L, AR
(] Fi1 B AR s fE R T RS AR R L B

p,, =cosl = Bl _
Al -
i, A (| =] =10 W GBS d (u,v) A
)= Je] -2l lees 520

:\/2—200s¢9:\/2(1—,0uv).
Wt d(uyv) w2 =M, B Od(uyv)=0, HHNZHu=v; @
d(u,v)zd(v,u); @d(u,v)ﬁd(u,m)+d(m,v), m#u#v . WHEEAEIC R AL

TRy 1 R HE R, PR R R [ B E A AN S ROE T I BCECR N
NEET PR B AOC R ER 5L MST I, BEERIAAN:

d(X,Y)=1-R(X.Y). (3.21)

3.3 MKIE

3.3.1 B{EML

FERENT I, ReBIE T M MR E Y 5, MR Z TR R R R S R AT N
WA o ARAKEIDREAT — € 10T, WIFEE KM 2] e e KIm =2 2%, AT
PR B AP S S5 ZEPS YIRS

BREIE ] L e R BB TR HIE B, DRAF IR 1l i P 21 o 8 — Btk
BRME A _EABAREE 2L, AN[R] 0 RE BERE 75 2 B0 28 45 M AT BT AN R o G 2R e %
IR AR, ArRE S EOR T IRED S A b, B EEIRAEL, P2 —2ehF
VETIE ALK WERBIEE /D, ERELEZ, WETTR HAGA RERIUR
EE.

AL 275 SRR Huangl*$1 [z Nobil*VR 15 B 415 7€ B IR 2 37 M 48 T2 1A 1 . i
I S A %% T (10 4 S 2 B 5 AR L 1) BRMELREAT BE A A X 2% o AR R BUELR T I0E
MIERAE, NIRRT R R 25381, BNWASERBGED » KPP ITVEAE TR RE

16
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A S 2 I TL A B B — AR T P4 . A% SR AR A
SRHMAAT, S04 F L7 FORMER A A0 A, A 24 B (A9
ST A RHEE P = (p () 93— AR BRI O = (Q(w,v))  4FIAT

s ) R AH O R B o (u,v) KT B0AE T B0 0E (B ME O I, AREAE B vh X B2 0 6 3R
Q(u,v):l s T lu Ay AR R — 2510 W AR, Q(u,v):O, T u vz

A JC ELOERE I . ARHEAERE R U h o

~ Lp(u,v)=0
Q(u,v) = {O,p(u,v) <o (3.22)

ARSI R R 28 T, R ) 2 N RAT O Y R S ERAT Z R AR B
SOOI, AR b T 5 3 ST R 0 4 B D A R 5

3.3.2 s/NVE R

TE 6 n AR RUEEIE G v, A IR BT 4559 LR AR SR 3%
T ERN G 19— AR JE, e RCE AR N A B A BN R
. S5t/ PR — e R T 260 2 o T — T B 1 R R S L, R
K A5 S ML S DAL B A 2.

FEFINE G = (V,E) W, (u,v) T3 M u RO IR IR, T (u,v) € E » w(u,v)

RO WIE, SAAEEWTHET, BT B, #15:
w(T)= >, w(u) (3.23)

(uver)
F w(T) e/, TRAT 52 G N R

e/ INAE RS A3 ST R DA Kruskal A1 Prim A A SV RIEATS2 B, 431
LUN

(1)Prim %92

OWEITITE 4 SESAW, CIMANERMIRE SEE N p, KIMAE

BB St N g ATk a TP, W p={a}, q={W-p}.

@M p s q TRFE—FFB BRI, K g PRI IS R b IS p s

17
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JEEF S p P as FAERI RIS BB AL

@HEL U LD, Hw h A4 SO EEES p T EEBE, B4
G p BPTA 25 LA R AR SR B A B N B

(2)Kruskal 5y%

OWEIPFTHURESGNS , NS Pk KRN e, KX FILEREN
PAEIFT R a b IIANEE U, U ={a,b} -

@Ak BT P N A e, , KR SFILIERL AT 5 e M d A
E£B5U, U={abc,d}. MR e, BRI HoEc MaBb, MAFRcMA
PG U BHRU = {a,b,c} -

@EM_RBIE, ERIPTH S POERER, I ETEHIFR, BINE B

S5t/ TR T DA B F T, B 26 T 5 25 0 S P
BTN N o d (w,v) AT SRS, /A RO L #5
S T 0 B R 4 O PR B, B

L=—— > d(uy). (3.24)

18
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maE ETRENRGRRIERTIENR

4.1 BIRRYIERE

MEHE FTAS PEAE RV f R, AR T 28 K A e B ARAT 10y

WHRR R, BARX RIENZ 4-1.
41 JE EWHRITEASE

BRATHRMY HRAT AT
A K RARAT HHERAT . TRERAT. SOEIRAT . BRARAT . AT
ety i A AT AT HAREAT . REAUT . DOET . RAESUT. BT

HPEIRAT. JLRIRIT
WREAT B RCERAT . TURARAT . AERURAT . VLORERAT . BERHARAT . BUMIARAT .
EMGARAT . BEERAT . KUARAT. AMIRAT

REAT TLRARAT . EBARAT . WRERAT . JRAARAT . skaGEAT

A X E] 2 2020 4F 1 H 1 HEI 2023 4 12 H 31 H, FEZH5E 2020 5
o35 R b o 2 f5 R b T ERAT I (R T 4 R A e o A5 P A PR B D
FAAS SR 5 — R KA 7S o A SCHUHE 2 R Python P MRSt 3R, 512
WEHSK M Python. Matlab. Ucinet Z£#0

4.2 BFMEEMERE

42.1 BMEMERIHIE

PR BRE PRI, AR S R B NS 2540 s, 0L B5 BRI 53 o0 A
ORI RE AH IR BRIAEL o 7 Pl 52 R WAt 246 8] (R AR 5 AR BB T B0E I IRMEL, UM i
SN A B 2RI o IX RN VAL DRI RE L _E RS I 5k X 2 1Y s 1) IR O RS
FEFSE— AR XA 153 (11X 2%
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LRUTRE R 2 A S

CLRR B A OC R AU, M 4.1~4.4 ATLUR I, 2020 4K 2 HURAT A IEOAH
RAKKT 0.55, HIE 0.7 EAA G 2021 SERATIRN IR RERKZHKT
0.4; 1M 2022 £EBEMN A OC RELTE 0.5 FHE A =il 2023 E BN A OC R BR[O,
0.4) X ] N3 AT D o 228 18 2020~2023 FEIX VUAERIEE B A 28, RILZ &
BZAE0.4, 0.5k EE. [FFAITHE IF/F H Pearson 52415 Spearman H %L
By B S MR B A B, R BLX BRI O R B 2 HE1E(0.4, 0.5)Z )5
WA SR B ¥ E N 0.45, WY SRR AR OC RECK T45 T 0.45 @i, &
REESTED .

BIME A 0.45 BF, 2020-2023 4F Pearson #H 5% 52 oG L 2% 14 :

S

SN
NSNS

Jiniling

B niee
S
b auT L

SUBEAT RERAT

N —— I
\-\k %ﬂ i
7 S er al

~—] R AT

—
SN
Y AIﬁaéz

N

Ny ///l‘\
<§§%Q!====§
7

WK
WA

R AN
N =

S/
T R R

K] 4-5 JU/NFA)y Pearson 55505 1H N 2% &

F MWEEAMEE RN 2020 £, 2021 5. 2022 SEH1 2023
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BIE A 0.45 I}, 2020-2023 4F Spearman AH < Z H 5Bk M 4% [ -

SEEBRAT

7

AR

N7 l}' i
x SN
N v',//,'/ AL ARAT /s ‘\\\

N\
7 NSy

AT
vy

RS X
5
T RAT R AT

K] 4-6 DUAN4EG Spearman 25 {1 99 4% &1
O WNEZRAMNERTFIRRCH 2020 4F. 2021 45, 2022 4EF11 2023 4F
BIME A 0.45 BF, 2020-2023 4EFH B A< R B 2% 14«

=
e

.
‘a'{/{/l/‘ T

DaTAYS
1

W A
Sl T SEERT
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AN X
S
M ARAT =S s AT

B 4-7 DU 03 IR AH 5% 2R 0 A 14 2% ]
FEr 2 Z A A KU 2020 4FL 2021 4L 2022 4E R 2023 4

MIE 4.5~4.7 B3 AH R 2 K00 2% B ) ot BB ARAT LA ) B8 AR SR I PR HLAT IS
ARREAE, Y AT H e B A A S IH] 2020 4 5% UM SR BE R AR RE % R e, K
JeR A o — B AR 2% B SCHRAE A T B, (B S 3B B T o b B it o 3 i JeX
et a5 b il T EERI AR, 25t im s 2 B, (HIHAT R T
Bz, WP EP A IRAT LR IRE S 2, (015 XS AE ST e f2mi I BL
LWk 34 e Bt

BRI TR R R PR KRG B AR TEOT B NS T RE 3, (E R 2% () B AR SR B 2
IORAFAE Lo BRI, R R 1T 75 AR AT SRR L 32 ity SR K R G MV AE
Mo R GUME KBS /KT 32 B A F il () RN LS S BRI TR R SR BR AR FE A 5%, 1
I RIRE REALE AP s B 52 RE ) 5 A 79 AR K

4.2.2 B{EMERVEERSFIE ST

HI Python BAFIH AR ABUER T, WKW R IEEL I ER. 7

B FIBRARRE . LR A4
R 4-2 FEA %4 P B AE P 4 R A

fabr Jiik 2020 4 2021 4 2022 4 2023 4E
Pearson H3% 27.0000 14.5714 23.8571 18.0714
oy Spearman 1 3% 27.0000 19.5001 26.3571 22.9286
FHBIAE G 27.0000 18.5714 26.0714 21.9286
Pearson Hi ¢ 1 0.5397 0.8836 0.6693
R 8% 2% 8§ Spearman Af 3% 1 0.7222 0.9762 0.8492
AR EPS 1 0.6878 0.9656 0.8122
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Pearson % 1 3 2 2
FE=RE Spearman #H 3% 1 2 2 2
EEYiPS 1 2 2 2
Pearson F % 1 0.7538 0.9218 0.8364
RRRH Spearman AH 3% 1 0.8448 0.9786 0.9089
PR B A 1 0.8412 0.9704 0.8960
Pearson Ff3% 1 1.5212 1.1164 1.3307
B EKE Spearman A3 1 1.2778 1.0238 1.1508
EEYiPS 1 1.3122 1.0344 1.1878

Wi G AR R BT 2020 4F,  =FRARSC RENEX (RSP I8 BE L B RERTER R R
HONER, SO = Rh X248 3 A BN 4%, A I 45 P AT 3 1 R 2 IR AE
B, W R A . RN =R oCHMN 2 1 EARMIREL, AR AT DLSE AR
o —ANERATAL B B 55 — ANMRAT o T 2021 4F Pearson %%, Spearman [%2% J% #f
BRI 2% 1P BEKCF I H B35 TR, 20l 0N 14.5714, 195001, 18.5714;
PIZ8 3 B 1 R 2] 0.5397. 0.7222 F1 0.6878, KR ABHFT N/, £WHERL
KAESE], BRAT I DGR A — e R, RS AL G RN T

2|1 2022 4, Pearson B 45 (1) X 4 2 FEIA B | 88.36%, R &4RATH]
AN B B B A BRI R P RER 23.8571, BEART S /RPN REUN 45
PRSI A 1.1164, X UL & EATERAT I SO0 A% IO BE R BE 038 Spearman
W 2 PRI FR) 85 B2 0N 09762, SR B AH 9% R B 28 1) %55 B2 0N 0.9656, AR R T IRt
VBN AV v R OB, UGBS 7 (1 I 2 %5 55 35 KT Pearson 9 4 Hb ) 1 %5 %
Spearman M 2% 5 5 25 A0 O R BN 45 1 R 28 R0l =ik 21 0.9786  F110.9704,
Y T P Ko T SRR . FH 2023 4F =R 2 K0T WRZR 6 % TR AR AR 0T B
JRA 73 Spearman REF P B AL RENB B E . P RBRREIIK
T Pearson RN, 1M-FII8A0 A B /N T Pearosn %%, Uil 1 AT P R AL
LV BN X 48 B AR SR O e, — e PR R U X AN R B T
Pearson REUIRER T LeVFIRL M OCHL

[F] I 3% = Ff A O SR H 2% 1 SR 2R R EUR R (B KB A 1), T P33 B AR K AT
BARHED, T 2 A i s A, BRI 2% B /M SR, TR TR R

.
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P
H_

423 TIRFOMERES

T T X D 5 PR AN T R O A AT, HE— D T R K 4 R S AN R A T
o # 4.3~4.5 JE/x T 2021 GEH1 2022 G =Fh REN KT S0 E O Ao

Ok L RRE A R RS O FEAR .

% 4-3  2021-2022 4F Pearson 7% R EUM LR i rpoo

N JE L Vil Feak o REAIE o) & O
" 20214 2022 4F 20214 2022 4F 20214 20224 20214 2022 4F
FEZARAT 04815 09630 0.0012  0.0049  0.6136 09643  0.1711  0.2032
WREAT 06667  1.0000 0.0146  0.0084  0.7500  1.0000  0.2262  0.2074
HEEARAT 07407 09630 0.0178  0.0049  0.7941  0.9643  0.2485  0.2032
MAVARAT 07037 1.0000  0.0140  0.0084  0.7500  1.0000  0.2359  0.2074
FRARAT 07407 07037 0.0333  0.0003  0.7941  0.7714  0.2414  0.1550
TUAHRAT 05185  0.8148  0.0019  0.0012  0.6279  0.8438  0.1826  0.1779
JLH4RIT  0.6667  1.0000  0.0445  0.0084  0.7500  1.0000  0.2089  0.2074
TTHERAT 05926 1.0000  0.0164  0.0084  0.6923  1.0000  0.1949  0.2074
FPH4RAT  0.8889  1.0000  0.0711  0.0084  0.9000 1.0000 0.2675  0.2074
FUMARAT 04444 09630  0.0004  0.0070  0.6000  0.9643  0.1585  0.2013
EHEARAT 07407 1.0000  0.0211  0.0084  0.7941  1.0000 02459  0.2074
FREERAT  0.5185  0.8148  0.0060  0.0018  0.6585  0.8438  0.1748  0.1763
KIPHRAT 06296 09259  0.0112  0.0035 07105 0.9310 02122  0.1972
AT 05926 0.6667  0.0212  0.0001  0.7105  0.7500  0.1859  0.1484
THARAT 04074 09630  0.0076  0.0049  0.5870  0.9643  0.1285  0.2032
WEARIT  0.1852  0.7778  0.0010  0.0011  0.5192  0.8182  0.0584  0.1683
FRARAT 02593 09630  0.0038  0.0049  0.5625  0.9643  0.0780  0.2032
KFEHAT 0.6667  0.7778  0.0307  0.0011  0.7297 08182  0.2049  0.1707
FEARAT  0.0370 07778  0.0000  0.0021  0.4154  0.8182  0.0100  0.1680
TRMRAT 05556 0.4815  0.0906  0.0001  0.6923  0.6585  0.1696  0.1052
ZABARAT  0.1852  0.8889  0.0000  0.0042  0.4909  0.9000  0.0503  0.1887
HYARIT  0.6296  1.0000  0.0323  0.0084  0.7297  1.0000  0.2038  0.2074
RAVARAT 02222 0.7037  0.0007  0.0015  0.5094 0.7714  0.0618  0.1522
RAMRIT 06296 08519  0.0250 0.0017 0.7297  0.8710  0.2069  0.1846
HREMRAT 07037 0.9630  0.0155  0.0049  0.7714  0.9643  0.2381  0.2032
FEARIT 06296  0.8889  0.0286  0.0042  0.7297  0.9000  0.2050  0.1887
JERARAT  0.8519  1.0000  0.0502  0.0084 0.8710  1.0000 0.2642  0.2074
HMMERAT 02222 0.8889  0.0004  0.0031  0.5400 0.9000 0.0745  0.1901

X 43 45T 2021 4EFN 2022 4 Pearson FHIE RN 25 HH %15 s RO
FH HI TP 25 R) 40 2020 SRR A 48 BRI 4E, IR RE. I
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RAB 1o RIS P9 28 3 AN1 s (R R O itk ST RO R A2 1, A B O R A
0, FHIEM & OSSR 0.1890. 2021 4 LRTARAT I/ b Lt &R, 4 0.0906
VLI EAE R A 18 AR A% 6 7 2 B a4 O PR ARFARE: [ & O ek B K
AR DT FHARAT, U BT RHARAT 8 7 NS A E, RS IR A ) MAZ AT ZARAT
R B HANARAT . 2022 SEMITH A . Dol SRPH. B, e REARAT AR XU (1

IEWARSTE SO 0 SRV 7 b I WA 5 T BT ) 11 [ = RV 2 oy
# 4-4  2021-2022 4F Spearman FH 455 i A E
FEH O ViGN ikt AL ) s O

2021 5 2022 4F 2021 4F 20224 2021 4 20224 2021 4F 2022 &

T ERAT 04815 1.0000  0.0002  0.0011  0.6585  1.0000  0.1275  0.1930
WRARAT 09630 1.0000  0.0255  0.0011 09643  1.0000 02349  0.1930
HEEARAT 0.8519  1.0000  0.0115  0.0011  0.8710  1.0000 02178  0.1930
MAVARAT 07407 1.0000  0.0069  0.0011  0.7941  1.0000 0.1913  0.1930
FUERAT  0.8148  0.9630  0.0180  0.0006  0.8438  0.9643  0.2028  0.1869
TUWHRAT 05556 09259 0.0011  0.0002  0.6923 09310 0.1470  0.1806
JEE44T  0.8519  1.0000 00118 0.0011  0.8710  1.0000 0.2163  0.1930
LIMRAT 09259 1.0000  0.0255  0.0011 09310  1.0000 02267  0.1930
FPIARAT 09630 1.0000  0.0255  0.0011 09643  1.0000 0.2349  0.1930
FUMARAT 04815 1.0000  0.0002  0.0011  0.6585  1.0000  0.1281  0.1930
FHEERAT 09259 1.0000  0.0182  0.0011 09310  1.0000  0.2304  0.1930
FREERAT 07407 0.9259  0.0077  0.0002  0.7941  0.9310  0.1900  0.1806
Kyp#4T 07778 1.0000  0.0091  0.0011  0.8182  1.0000  0.1997  0.1930
TLRIARAT  0.6667  0.9259  0.0057  0.0005  0.7500  0.9310  0.1703  0.1801
THARAT  0.5556  1.0000  0.0032  0.0011  0.6923  1.0000 0.1462  0.1930
WEARIT 02222 09259  0.0003  0.0004 0.5625 0.0104  0.0600  0.1803
ST 03704 1.0000  0.0004 0.0011  0.6136  1.0000  0.0976  0.1930
KFHAT 0.6667  1.0000  0.0120  0.0011  0.7500  1.0000  0.1675  0.1930
FEARAT 05185 1.0000  0.0002  0.0011  0.6750  1.0000  0.1411  0.1930
TR4RAT 07037 09259  0.0036  0.0006 0.7714 09310  0.1881  0.1798
ZBARAT 07407 1.0000  0.0072  0.0011  0.7941  1.0000  0.1931  0.1930
HYARIT  0.8148  1.0000  0.0175  0.0011  0.8438  1.0000  0.2049  0.1930
FAVERAT  0.6296  0.8889  0.0018  0.0004  0.7297  0.9000  0.1687  0.1732
RAAR T 07778 08519  0.0069  0.0002  0.8182  0.8710  0.2031  0.1664
AT 0.8148  1.0000  0.0100  0.0011  0.8438  1.0000  0.2083  0.1930
R{EMRIT  0.8519  1.0000 0.0118  0.0011  0.8710  1.0000 02163  0.1930
JERARAT  1.0000  1.0000  0.0383  0.0011  1.0000 1.0000 0.2377  0.1930
HIMERAT  0.8148  1.0000  0.0189  0.0011  0.8438  1.0000  0.2009  0.1930
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K445 H T 2021 FF 2022 = Spearman AH 2 R EL N 4% o ST 1 RO
2020 AR Spearman PIZE TR AR M 4, MEEERE. BEREI N1, &

T AR O | BRI RO S A B i L RFAE R R O PR — B0 . 2021
FCREAT  TLIREAT « THRARAT . STBHARAT AL 3R I RS AR IR FRAR, RN
i$0.025, RABEZERTMEM: DG RERAT RHIE ) & O PR An s e ok

K. MHEEE 2020 RIS, L RYZE SRR R— Lk,
F4-5 2021-2022 FPE B A R BN LT P
JEE A A Bl WAL ) i AR O P

2021 5 2022 4F 20214 2021 & 2021 54 20224 20214 2022 &

AT

FEZARAT  0.5185  1.0000  0.0008  0.0017  0.6750  1.0000  0.1444  0.1947
WAREAT 09259 1.0000  0.0213  0.0017 09310  1.0000 0.2382  0.1947
HEEARAT  0.8519  1.0000  0.0142  0.0017 0.8710  1.0000 02252  0.1947
MAVARAT 07407 1.0000  0.0082  0.0017  0.7941  1.0000  0.1994  0.1947
FRARAT 07407 0.9259  0.0066  0.0006 0.7941 09310 02013  0.1823
TUWAHRAT 05556 0.8889  0.0017  0.0002  0.6923  0.9000  0.1523  0.1760
JEE4R1T  0.8889  1.0000  0.0221  0.0017  0.9000 1.0000 0.2283  0.1947
TTHERAT  0.8889  1.0000  0.0397  0.0017  0.9000  1.0000  0.2238  0.1947
FPHARAT 09630 1.0000  0.0317  0.0017 09643  1.0000 0.2420  0.1947
FUMARAT 04815 1.0000  0.0003  0.0017  0.6585  1.0000  0.1343  0.1947
EHERAT 09259 1.0000  0.0213  0.0017 09310  1.0000 02382  0.1947
FREERAT  0.6667  0.8889  0.0052  0.0005  0.7500  0.9000  0.1796  0.1753
KyPHAT 07407 1.0000  0.0106  0.0017  0.7941  1.0000  0.1966  0.1947
TTHERAT  0.6667  0.8519  0.0089  0.0004 0.7500  0.8710  0.1743  0.1686
THARAT 04815 1.0000  0.0040  0.0017  0.6585  1.0000  0.1295  0.1947
WHEARIT 01111 0.8889  0.0000  0.0004  0.5294  0.9000 0.0318  0.1756
FARERAT 02963 1.0000  0.0002  0.0017 05870  1.0000  0.0790  0.1947
REWIT  0.6667  1.0000  0.0236  0.0017  0.7500  1.0000  0.1692  0.1947
FEARAT 04815 1.0000  0.0002  0.0017  0.6585  1.0000 0.1377  0.1947
TRMRAT  0.6667 09259  0.0034  0.0008 0.7500 09310  0.1855  0.1820
ZBARAT 07037 1.0000  0.0042  0.0017  0.7714  1.0000  0.1949  0.1947
HYARIT 07778 1.0000  0.0098  0.0017 0.8182  1.0000  0.2093  0.1947
RAVARAT  0.5556  0.8519  0.0006  0.0001  0.6923  0.8710  0.1569  0.1691
RAARIT 07407 08519  0.0058  0.0003  0.7941  0.8710  0.2030  0.1686
HEMRAT 07407 1.0000  0.0066  0.0017  0.7941  1.0000  0.2013  0.1947
FEARAT  0.8148  1.0000  0.0147  0.0017  0.8438  1.0000  0.2153  0.1947
JERARAT  1.0000  1.0000  0.0621  0.0017  1.0000  1.0000 02435  0.1947
HIMERAIT  0.6667  0.9630  0.0081  0.0013  0.7500 0.9643  0.1777  0.1882
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