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Abstract

Since 1998, China’s real estate market has developed rapidly, but it is also accompanied by risks.
This study explores the financial performance relationship between listed real estate enterprises
and banking industry in China and its influencing mechanism. It is found that there is a close infor-
mation, liquidity and investor sentiment correlation between the two, which leads to the mutual
influence of financial performance. Static analysis shows that there is a weak negative correlation
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between them, and the risk contagion effect is limited under extreme market conditions. Time-var-
ying analysis shows that the correlation increases when the market is booming and weakens when
the market is downturn. The financial situation of banks has a greater impact on real estate enter-
prises, and policy changes are the key factors. To this end, it is suggested to strengthen joint moni-
toring, improve information transparency, establish cross-market supervision mechanism, encour-
age financial innovation and strengthen risk management, and formulate prudent real estate poli-
cies. These measures help to maintain financial market stability and promote sustainable economic
development.
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2.3. &RLKEIER

S Rl IR R V0 A2 BIF 70 4 il T 3 vh 0 25 S 802 e 5 SE LT B A BEB HEZE,  HH Robert Engle %5223
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4. SEAESHR
4.1. ERS SHIEW S FHREIER

AT 2013 4:~2023 4 95 FZHE LT e 42 S ARAT 1 2R FE A 45 H s CRYF: - Wind
BAEE), WL F R ik (PCA) [3]15 B INBUE M B 454 W 45 Gk e br . BARRAEW T .

4.11. BERLESEFRER
. HERYE S AL B
1) R W AR IR SRR EISRE . UK R TUORYERE, 3k 17 DR E I
FAabR WAL 1 PR .
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Table 1. Summary of underlying financial performance indicators
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4.1.2. BUREN SpEHEATE

1) ZEILLMHRL. W% 2 W ZEBKEF(VIF) SR ZERE KB, 7P REEE(VIF = 410.737).
5B (VIF = 396.215) 8 bR A7 AE ™ B 2 B LR ME(VIF > 10, B2 <0.1), Filid T o dre e
BE R

2) KMO 5 FEK 0. 4 3 i KMO fE = 0.5441: 41T 0.6, FIASE A CIE M #:5Z. HE
FEFIRFREIE P MH = 0.000: B IEA BT B, SCREFE A 2 BT (1038 F 1

Table 2. Multiple collinearity test results
F 2. ZEHEMRIGER

=t VIF BERE
FEfTRE ST - PR 410.737 0.002435
EfTRE T - T U R 1.942313 0.51485
A5 RE 7T - LA e s 396.2145 0.002524
B RE T - R (R E B %) 2.046198 0.488711
B RE ST - FEAEE B USe 2 (7] L 3G K 5) 2.067559 0.483662
FARE ST - IR EES A AR B R A(F HL K 3R) 298.9566 0.003345
FRARE T - GBS BN AR I S iR 1 A ([ L I K 2R) 298.9724 0.003345
W s B - M E A SR B A(TTM) 1.776641 0.56286
WA T & - RN A EN RN (TTM) 1.605608 0.622817
Wi B - TSR S A 1.600132 0.624948
Weas i - B ANEFE S F(TTM) 12.38873 0.080719
W a5 - B AN R S BU(TTM) 5.027202 0.198918
AR - NI IAR 2 (ROP) 1.540368 0.649196
BAIREST - W RTEAE SN 1389359 7.20E-07
BAEE S - H B IEE % ROE (1) 1.674425 0.59722
BHIRE T - BLIURESF(TTM) 6.445083 0.155157
mANGE S - BEHRRE 1389358 7.20E-07
Table 3. KMO and Bartlett test
& 3. KMO FnE4FF451018
KMO #:56; KMO 18 0.5441
H R 153
R R AR 55 ! 202581.8092
2 7K (P-value) 0.0000
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4.1.3. ERTENS %

FERPERFR R > 1. W3R 4, BN RO FHEE 77008 3.207. 2.508. 2.425. 1.999.
1.621. 1.482, RitorlkZRIA 77.89%; ik |& 1 70#r, 2B-LF s JERHEE 28 T F#(0.793), WIRE AT/
2 53 DA TR A S 20 e G M T4

Table 4. PCA variance contribution
% 4. PCA BERBE

Component Eigenvalue Difference Proportion Cumulative
Comp 1 3.207225 3.207225 0.188631 0.188631
Comp 2 2.50826 —0.698965 0.147522 0.336153
Comp 3 2.424796 —0.083464 0.142613 0.478766
Comp 4 1.999498 —0.425298 0.117599 0.596366
Comp 5 1.621243 —0.378256 0.0953525 0.691718
Comp 6 1.482019 —-0.139224 0.08716412 0.778882
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Figure 1. Crushed stone diagram
E 1 #aE

4.14. GEMBFHEHEFTE
WRAET7 Z TR F AN E 5 0 TH RS B AU, SR E W 55 S bn I RIE A
y =0.242181927 x Comp 1+ 0.189402131x Comp 2+ 0.183099649 x Comp 3 M
+0.150984829 x Comp 4 +0.12242221x Comp 5+ 0.111909242 x Comp 6

Comp 1~Comp 6: HIARIEAL 5 1 IR AR TR e B AT AR PR L VE 2 A5 AR il LT 5

K456 W 55 SRR AT W RIS AW BT s = b SR ERAT, 0 ) A A w i AE A 4 A R
TR B OB AT DAL (Rt oR U . Wind 28 ), e 2815 3 2013~2023 4EZF AT \LER &M 55 S04
o ZEERONJE ST Copula FER (18547 Ml KU SR IR 20 A7 B2 (HAm A i A S8 -
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Table 5. Load factor matrix

5. HEE TR

5 Component 1 Component 2 Component 3 Component 4 Component 5 Component 6
X1 —0.084656542 —0.496476596 0.351079765 —0.002125069 0.030920584 —0.0092877
X2 —0.095518909 —0.358814751 0.307497819 —0.003757994 —0.052348623 0.119593793
X3 —0.086397093 —0.492624842 0.349150862 —0.002312268 0.028644976 —0.00486939
X4 0.21153462 0.024461532 0.042403559 -0.005217918 0.487219455 0.466531974
X5 0.217119911 0.020698692 0.023878629 —0.003125611 0.521323598 0.420229871
X6 0.009391352 —0.008766279 —0.00426605 0.706238164 —0.018684178 0.024191756
X7 0.009638793 —0.008278762 —0.004639617 0.706248583 —0.018834438 0.0238131
X8 —0.191884414 0.234137753 0.264401867 —0.007649435 —0.241141172 0.379331713
X9 0.354708293 0.024566056 0.15258312 —0.013569543 —0.231506012 0.067159685
X10  -0.196428121 0.190345202 0.084842616 -0.015011201 -0.362864002 0.439496843
X11 —0.0924162 0.342595949 0.4518926 0.02044421 0.197773468 —0.2391177
X12 0.098699643 —0.289463708 —0.377567817 —0.012905289 —0.085232364 0.071842376
X13 0.366759554 0.080101572 0.023673717 —0.000604941 —0.088244167 —0.112636897
X14 0.455144614 0.019237205 0.197562783 —0.016063558 —0.252360661 0.061745731
X15 0.332503893 —0.064004273 0.016121974 0.02201524 0.154763382 —0.322051718
X16 0.072668805 -0.277204228 -0.363099779 -0.018056035 -0.19163433 0.249526332
X17 0.455151765 0.019234904 0.197555868 -0.016063113 -0.25234191 0.06172898

4.2. F}E Frank-Copula #&3#&
Table 6. Analysis of theta value and the impact of corresponding market policies
% 6. theta {E 5 R ABURFZ M 5347
I ] B theta ZHUIRZS i 5 BRI AIRE SR R 3 T
2013200 6 gt ol SR M T 5 o S
2015-2017 4 AT SKE) DURE SRITMSEOL oy iono g, mosmit, BRI S

e ] 2 LTt Bkah kg

WOREDRSS, EUSREF TN, B iispBOR RO, SRR AT,

2018-2021 4 MRARLERIENE ™, oo itk b RO

A7 5] NBFAE Frank-Copula [4]-[7]4%Y, T EGARCH AR 2= (1 JE 46 %E, & 2013 £ 1 AE
2021 4F 2 HINZFEEVER AR A ¢ R BdE bR, CIEIAE theta AH2C 2%k, 78 Kendall-tau. I35 | U AL
A AR N B R A, FELmIx R P, mE 6 K, theta (HHARBLL TG RIS,
2013~2014 4 theta {HBUKE A N, RO b5 = 5 5 b B AT 0 55 51 & 10147 75 5 55 1 BAH 56 1%
2014~2017 4F theta {EZW - FHIE7E 2017 A HNIEME 5.16, Eon IFAH S8R, 2018~2021 4F theta {E [F]
AT TRa, RO RIS, TR ER, 2013~2014 4F J5 b= 17 37 18 56 5 % W0 iR 72 5 3500 im0
2015~2017 4 Jp5 b7 17 3 B0 5 WU RNSHE BN M OC R 19 5 s 2018~2021 4 Jps b = T BRI B 5 4 i 23
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] 2~4 AT, 1A Kendall-tau REGE A theta [EAREL, 3095 = 7E S S At 7y T B — Bk .
AR b R R B M ZY, JUILAE 2015~2017 4F, (HEARAFAE, Gh= B3 RMKMA: T R
R 0, oI RIEEN, R ILEN S B X OBIOC 5 o IX R BH 5 1™ 5 7 VAR AT I 5% 5 850 1) UG Bk
BPEELSS, Mo WS SAF TR R B3 [F P Eh, R E AT I E S, U A 2 B
Pt B — i 1 RS R 8]

B}Z5CopulaB$ (0) HEXRHEFE

Copula Parameter (6)

-2

Copula 2% (0)

-4
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-84
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Figure 2. Timing diagram of theta coefficients of time-varying Frank Copula model
& 2. B3 Frank Copula 2 theta ZR 2B E

Bf35Kenda | | _Tautf X R EAT R El

Kendall_Tau
0.4 4
0.2 A
3 0.0
’_\
K
2
2
-0.2 A
-0. 4 A
-0. 6 -
N W'bbx Vv YNV D XN D \w'bv\f»'bv\w’b\x\w
Ny \"’ \"‘ \"‘ N @\‘3 °J A AN /\(\(\ O 1& 2 WA WA Q1A (D (D oD oD NN
S o S e o S T S o s S T s

Figure 3. Time-varying Frank Copula model Kendall-tua coefficient sequence diagram

[# 3. B13F Frank Copula 8! Kendall-tua ZEETFF
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Figure 4. Diagram of upper and lower tail dependence coefficients of time-varying Frank Copula
[&] 4. BFZE Frank Copula #28! T E &I R AT FE

4.3. MEMBRBYSERS S0

4.3.1. WIRTALIE SHFIEEER

AT BAERIT 2013 4F 1 H & 2021 4 2 1) 5 3 = 20 5 1 ML ARAT LV 55 B0k R IS AL 3L
e FT b33 4 Frank-Copula #2841 theta {f, A5 NEMGTrabs, BT FTRE
B ZURIEEREE . BORTT R R ORSEARSE, DR RS theta A0 ORHK[9] [10]. W& 7. XL bRHdE
RIET Wind W4 5 KUHE e rP i s ™ K00 e DL = Bt s o o ™ BUSRAS 2 i i 4R
2013~2021 4 [F] 1) p 7= BUR SCAR B R, R SnowNLP 1) SCHE IS TR TH LA th o 17 AR 40
Pl 1 FRORBUCRB G, WpiesE: L 0 MR, fAERK . AP EN:

1) WSCHR XS NI T R SCAS 5

2) BEAT ORI R AR AE SR H

3) FUFIANER DL 88 00 STAS G IR AT 73 5

4) a1 U MR Ao AL 0

W TSRS theta (E I BRI R EL BRIREAIN 9 NMEFS: IR IEMR). e
R RIS B RV 238 (5 O AR B (IEAR DG, REL 0.3) BEaRFIZR . M AESIERFIZR . = EFERA
AN M7= BORAG 73 (B 3 s (5 FE R0, AR AR, ST AL b5 DXk M R AR 5 R 00 71l 8 —0.79
H1-0.74) FF R B N BRI AT SR AR (U K)o IXEEFBHRE NRFIE(E 5 theta (45 &, HI T #h& 2%
B E. BAREHE WAL 8.

FERARILE AT, 0 Mgt AT AL BE AR bl & ROR -

1) WHRZR GIAREE, g R AR B O TR 51, Al DR TR S AN et i e k5

2) W21, SR Savitzky-Golay JE #3xf H inAL & theta BT 11, IR B B AT Il s

3) FHEARHELL, A/ StandardScaler X NAFIEREATARAELL, fEHAEIIME Y 0, Tr N 1, BIRSHT
AR — 2, b RUEE 22 50 A R I 2 (R 5
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Table 7. Data summary and source channel statistics

7. IRLERERRRES T

AR L BRI A€ S
i AR [ K2
G eI 55 SRR 2
N P ARAT I &5 SRk 2= -
K2 B N N K2
i M= 55 34
FMVARAT I 55 SRk
GDP
GDP #45#
Tl N2
SRR RN 5L
. A2 il B R Wind 2 W &5 g
B in RS . N
WREE LTS
A NAT BE BT R %
G Hb = (5 FE AR A0
L BUR A 4y SnowNLP 1 &5 Hr
2R ) -8
P i s A T AR N
N R U
L e T o A
A7)
o FER A A
T % T B Y BEaR ) i
B N Wind 72 &5
AT\ S 85
Table 8. Statistics of Pearson correlation coefficient between each index and theta value
3 8. &Bi8FR5 theta AR /RiEMBX R E St
AFEARRE X AR g AR MR AL P1E
i [) A% i P[] 0.5012 0.00
7 b= I 5% G R ik 2 -0.1594 0.37
. PR AT I 45 Gk 22 -0.1158 0.51
K E R N N
b= 45 457 % -0.0934 0.60
P L ARAT 1 45 538K -0.1097 0.54
GDP 0.0912 0.61
GDP 34 -0.1169 0.51
i RPN -0.1022 0.57
2N SR i . -
JE R AN Fe 2 -0.1727 0.33
F 2 Bl AR 0.3077 0.08
W EAR LI 0.3045 0.08
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UG G -0.7998 0.00
WNEY A il -0.7412 0.00
5 ML PR B R AR S
. 2R R R N 0.3256 0.06
i b= R A -0.2822 0.10
s M= I R AR 0.0689 0.70
P i s A AR 0.0561 0.75
T o o A 0.1367 0.44
AT A FEFE
- TR A A 0.2228 0.21
TR 1 B N BT -0.5483 0.00
AT\ SR A —0.7669 0.00
4.3.2. MLPRegressor 28l &4 R 5 94
Table 9. MLPRegressor model fitting results
%2 9. MLPRegressor 18RI & &%
2R ]
PIIEZR S Mean Squared Error 0.00097
VilEz%S R2 Score 0.99987
MIE7 S Mean Squared Error 0.12410
W4E R2 Score 0.94966

BEESTHUMERRTEE
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Figure 5. Visualization of MLPRegressor fitting effect
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Figure 6. SHAP summary plot
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