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& 2 ZiEHLHIE

=, REREEESSENRMNEER
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R M B A% O T IR 55T Ft o AN SR 72 it v 5 A 6 IR 27 3k P
Oy e N RIS B IR TERE, TS5 T XU . A5 XUBSARH S IR (R 3520 T 1 Ay 4 i g 1k
Julk, Hor, PREQRSTRRBET. . . RAMNE XS, AT I A Hk A LR RS
MU 8k, AT 3% 545 F R R &t i 50 80 515 %Ak, A
AT . A SH5RERSE (2020 IRk, oA B R SR KA
AR JE M BB ARAE B, BT DA BRe S IR 8 438 480 Ay JHL 7 T« B JXU G P e {1 %
A Al KRS R AR A R B4 <7 Il 255 AR b 5 DR 56 XU e (1 8 A
5 RS IR A . T3 R IR R ARSI, Rk, A LA Rk % 537K
b S5 ARG KRS B AR A 2 N AT 1, LAk RUBS: R B AR B A g 40 BERG 2 i
WEfE S A3 6 2 7 AR 4544, SG5m e  m] RS ATtk NRERE S BAL
KR

REE R BT S (FF R 55 DR S IRV 55 A% B AR+ 2 [ Ml 25 PR I RIS 3¢ A1 5
A TEA RS R T A .

(=) NSBM #5833 B 554 £

M N GR35 B A R B RCR I AR, BB AR AW —K
AR, WG EZEHRE (ROA) « H#E7INZEE (ROE) | L5
Q fH%E, Ik SR A b N T %1 i 2 7] 350K (Kocowc etal, 2014; JLiIV%%, 2015;
Abdulkadir, 2024; ZEREEE, 2021) ; B—RE KRR AL HTE (DEA) |
MILﬁu/ﬂéﬁﬁﬁﬁ%&ﬁmzvﬂﬂﬁﬁkﬂﬁ, Hrh DEA N ECNT 2 - 154111 DEA
ALY CCR Ml BCC BAAFAEMR BRI, SEhrid FHYEESS; Tone (2001) #EHiY
SBM EALE T AL B AE TG B, T T HIEHIC (DMU) RCRINE IR L,



{HA 25 R, 45 ARG RN 2 B B A 7= i e, 252 I 50kS FE, PRItk Tone
etal (2009) 4R HM%% DEA R (NSBM) , KA id FE o i Bk T id £,

I P 28 S5 R 255 80 5 i B AR . BlAVTESS (2015) AR AR %
BRI N AR RECR I B, 12 NSBM ARSI E R B, HhE A ab 5k Bk
RELE, AR AER B BACRE R . N T B ERCRE KT 11 DMU 853 M
1, Frb#EH Andersen etal (1993) #&H (IR T, B AR € DMU &%
£, (ERCRE N 1; TR GEZBCE R NSBM R REE [E T RGN L, X
HE5E T X% DMU HJIX 438877 (Nourani et al, 2021) . ZE b, A4 Tone et al

(2009) ] NSBM #i7Y, #%E H T 5 KA 5 48RRI E FIAE R NSBM A
il

RIRE n MREKET (DMU |, D DNERITHBNER, SHBEIRE, ms s,

S, SaZD AR dBIIAVRAN . B~ 0. FREF B EEEN L, dh
Fom d BIIE h WIMEBER, WRREHBENE. BABBERTH

X= (x} CR™, M HEERT A X= {1 ) R AR B

J B= (B) ER™T, B REI d A h MR EE SN

Cd k2

z=(z ) ERP DMURK B d 788 46 2 8 0L o B 5 =

e T
(5 hyedad  ERFY, (=1, 0d=1,..,D;h=1,..D) . BN BRI T &
WA E, RN AR B AR PR D TR A5 3 OC R B, DR bt ok B o] e e

AR (5) o B IMAARE AT s =1 Tho oy =MEHIBHRM T2, &

X>0,Y>0,B>0,2C>0 Il NSBM #& 5! 4= =l g b & P= {(x%y% b2z} RxH:
x® = ¥ xf A9 (d=1,....D)
vy =3, y8 3¢ (d=1,...D)
b? = ¥, bF AT (d=1,....D)
2, MR NSBM #EEIARINT:
yR, W1

[ m{tEﬁJ:)]

[ EL—II ?T_ El—i :E:a )]

min & (1)

Xl B

s.t. x2¥E 0 vid ()



A n c A, ¥d -
VoS Atz ¥ 15 VA (3D

D= T s bj-sEWld; (4

n o _{dh) _ o ;b _{dh) -
=1 =0 <f =1 Eo™ 5f .-["Frh.-al (5)

n n
5920,5720,50920,4720,520, Z M=1, Z JF=1.vijklp.didh);
J=ljze J=l e

9. FHEAF ARG WS K
(—) FEARHR LR
ACHHERK E T 2017-2023 4F (P ERKAFELSY A ERSAT IS B9 8 R
g, FETHIEESM. M. e ST LR R S A I AEA . B arsz AR
TFELL 2016 F1 2021 4F K5 sS4k 1 A3, I TREER ARG A 7] 2025 4E AT 58k
T2 I DU 4 i 1 o i W A AR R IR K 22 B 75 6 A W IR R T 3k A BOR, 2023
SEA TR HTHEN,  HOEB S B[R] & 18 2016-2022 4. i HERR T 358
SRR MEAEE . R EEE NI, HRL IR SHER AR,
NFO S 5K KBS HRIE S 25 A MR AT L HERR T 50E K 45 72 i ot 5
PRSI AT o F & M 2022 4FJRIRIE 92 A G Koy AW TPk EL 40 5 FFe A )
ERFCREAR (IR D

K 1 HRA RS E R FMHUREA

5 A%

1 AERENE | RAAUIAE AR I
2 EAK KRN A5 AH KA
3 CHEARAZ Rl ERREAE BXAR
4 KTHEAE EREAE  HREEAS  HEEEEAS
5 hEAK BN HlEN% SN
6 TEAR BN RAANE  dKHTEAR
7 KHEAE [ 4 RN LR
8 A% MERERAZ  FIEAR S HLHEIE:
o AR KFPNE  EARMAE RS
10 BEAR  THZEAE  WEEHEAE AR

() HRAMI H R bR L

FFRL A T GE RV BN . P FR AR BT R B AR AT LR A E AT
R KA. BB A w4 A8 MR S5 F S B AT T, A SCK 7
W2 mla B W2 Rl JyizE B BoR st pr Be CILIEL 3D, JFARYE B BURIH
VRS ROE I R b (IR 2) -



o BRATRSLEY

BNFRFR T X RN Br B SRR #E . A TNKL: ARl THCR I H s 1
AR AT NEI EZETAEAN R, FREREAMRSZATE, MEERK, A
TEANRETAEEN . 28 A HE B LM, 382 3% KA S Ak 35 &
BRI E T A NZF A RIEE M B RN LR . BB iz
BN E IR, RE SRR SRS R, i=F AR RO
/R ZIs M. BB MBS THE AR BT SEIRRA . BEARRIASE
B—fabr, NUSHEZARNR, 5 FERCERMEEMZE. A CRE T ARG
BHH, EREMEe. Do febirEthE BRSNS Rt e s KA
RSB N PR R B R ERIRE. A B IRIE
& KRBT B0 s = 2 A B B B 08 7, S T A

PR TR R B S I BUN A E R . IR R T BRI A w90 R e
MRz O fabr, BEEINA RER T AR RAE AR, —FH AR A A A
FEORIR. AT, DRI S BB (I s B2 3R,
HAAHIR S WA SO IR RS R AR A =] EEAAER T, B me
BERCREM S RENE, BUPEARE 7 . Rt HoRBBE BRIk
G, RSB G M E ZORIE, &Rl BLR B R AL

R2: AN ER

AL B AR AR payit i AK
AT StaffNum £ FERA SRS AT ARG HRA IR IALL, IR R
R 01 T4
iBERH FeeCost BA BV B =2 VA 8 S B I+ 82 B B R < S -+l 95 S B R
B AR T 5 A 7 AR
[Al 5 B fix BA IR AT B iR
EEHEBT InvAsset BN MR =M B+ LA R UHE TR AR S T A R aE
AR B R B + SN R R R Y 7+ AR A T R B+
Fif 2 BB B+ B RAIE B+ KB B+ 3B s b
77 PE RIS, 3 ORI T % A ] B R
PRI Preminco W PRI =R TN, T % A F AR
Feviilat InvProf W Beoileas CEAARALED , SRIET & FFER

JEAT SO SurValue — EHIEE™ H WEAT SO, R T2 m R R



BRE ClaPaym AR5 ™ i TEAS S, SRIRT 5 2 m AR
CUBE PR 3 EarPrem Hh 8] 28 CUBROR B, ORIA T A F AR

(=) ZERRIMBE L5 H K B
AR B RFRFREE, 455828 NSBM, iz MATLAB R2022a %4,
MEH T 2016-2022 FIKE 40 T A T FIREAREE SR MH L R LER 3).

7 3:_2016-2022 (R 40 F A A ) 4 20 ROK A
KL 2016 2017 2018 2019 2020 2021 2022 CPEME

KRN 0.8444 07513 0.1764 0.1950 0.2761 0.2956 0.2882  3.8444

W E A 0.8777 09326 1.0623 0.9795 1.1253 1.0000 0.8782 0.9794
FEARA%E 05687 06020 0.3997 0.5260 04536 0.5258 0.3815  0.4939
RPN 0.5478 0.8374 0.9458 0.9912 1.0410 0.8872 0.8813 0.8760
W N 0.2933 0.3692 0.4061 0.3034 05731 0.3339 0.2904 0.3671
TmEANE 0.1977 0.1927 0.1854 0.2759 0.3713 0.3122 0.2605 0.2565
Ko NF 0.2203 0.2208 0.2318 0.2182 0.2157 0.2245 0.2209  0.2217
e N3 0.2562 0.2870 0.2718 0.3120 0.4744 0.3933 0.2858 0.3258
PN 0.4502 05154 0.6846 0.7612 0.8503 0.8006 0.7731 0.6908
IEEIN 0.2467 0.3419 0.3950 0.3332 05665 0.7862 0.4482 0.4454
JAKBIAA 02387  0.2077 0.2946 0.2998 0.3525 0.3480 0.1877 0.2756
RARNFF 1.6935 0.3810 0.2203 0.2447 0.2989 0.2764 0.2598 0.4821
Fl 2z N7 0.4542 02512 0.2554 0.3119 0.3941 0.3551 0.2187 0.3201
R NF 0.2186 0.2797 0.2890 0.2542 0.2907 0.3222 0.2331  0.2696
EAINF 0.2059 0.1933 0.1213 0.3027 0.3079 0.2171 0.3920 0.2486
BN 1.3260 0.6854 0.8191 0.8556 1.3196 0.9201 0.2004 0.8752
4 N3 0.5654 05646 1.0508 0.9403 05183 0.4624 0.4461 0.6497
HEREE NG 1.0000 1.0930 0.7385 0.9142 0.4880 0.5591 0.2392 0.7189
KN 0.4721 0.6106 05310 1.0680 1.0542 0.9492 0.7785 0.7805
THiZ N7  1.0166 0.5423 0.3197 05488 0.5505 0.5261 0.3863 0.5558
EX PN 0.4536 0.3537 0.1188 0.3140 0.2548 0.2946 0.2649  0.2935
#E N 0.6579 0.3404 0.3016 0.4041 05055 0.4735 0.3792 0.4375
{H&hrE NS 02614 03159 0.2902 0.2624 0.3435 0.3272 0.3118 0.3018
HEEEAS 04389 03123 0.3593 0.3628 0.4558 0.4375 0.3883  0.3936
AN 0.3909 0.3723 0.3808 0.4389 0.7105 0.7069 0.8224 0.5461
RAENFE 0.2277 01720 0.1663 0.1979 0.2447 0.2977 0.2954 0.2288
iR N7 0.7233 0.7613 0.4656 0.5095 0.5205 0.4701 0.5063 0.5652
HENE 0.3846 0.3346 0.3009 0.2675 0.3592 0.3434 0.2519 0.3203
FARRMAHE 02567 02053 0.2481 04411 0.7065 0.7162 0.2508 0.4035
HEHREANS 03289 03277  0.2203 0.2194 04089 0.3825 0.2072  0.2993
KN 0.3006 0.1587 0.1274 0.2140 0.2341 0.2021 0.1905 0.2039
KN 0.7915 0.3968 0.2428 0.2088 0.3012 0.3946 0.2975 0.3762
FHYENF 0.3669 0.3279 0.2940 0.3471 0.4007 0.3065 0.3799 0.3461
FExMEEZE ANHA 06188 0.6240 05515 0.5866 0.6489 0.4817 0.4236 0.5622
W N 0.2250 0.2648 0.2449 0.2761 0.2822 0.2886 0.2574 0.2627
JbkFIEAA 03514 03311 0.3579 0.3598 04065 0.3156 0.3113  0.3477
NIEYN 0.4996 05687 0.3666 0.5886 0.5315 0.6397 0.2767  0.4959
AR FR IR 0.5870 0.6106 0.3860 0.6286 0.7498 0.7525 0.6341 0.6212



[F548k A% 03735 03591 03830 0.3996 0.4622 0.3778 0.3470 0.3860
YN 1.0000 0.7210 0.4135 0.3802 0.4089 0.5741 0.1395 0.5196

“EME 0.5233 0.4429 0.3905 0.4511 0.5114 04819 0.3746 ——

M 2016-2022 % FF A FILERFERE (WK 3D, BIRFEEEERET
A RPIRAAR M, 2022 SEEERCRRIK, NOAFRMEERCERZE FHF. X+
BN 2017 SEHG JG BTN BARRS A 57 S R Bt E S5 FH R BUR RUSLIE A WL,
X6 FR R SRR R P 3 R vh e, JEAEAT g 55 S5 R TR R s[RI
AT FIEERREEAR, #E— PR TR, IR T EE SR . Sk
ME, KZ%EDEU RINAE DEA HRL, XML (2016) M FREE1E—EL
Ut B R A7 B AT M AR SR AT A BRI T 0], SCREASCAT IR 1. MARE
W, “BANKHERATSERCREY R S BEohae, TEEPEANG
A E R — EHREA M. Ak, A B B R A B it 47 T i,
WIARHR AN 2016 4 H L5 8GR AE, 28R IR R 28 XAZ 5, B\ BE s ml 5 .
Z A R CERAEAEN ]3] EARFRRE, AR SEIL S, RFIEH %
RAE TSR

— T RRERAEFLHR oo ERRRENHTFOE EAMRBWBEF A

2 3: 2016-2022 FEFF N T BEAR Jo 5 4208 SR AE

Kl 3 Hiki5 T 2016-2022 5 FF A R IR B E M B BT BT 7 41
PIIEERCRIE, BRRE BRI Z B B I &8 SR 2 B0 5 A = [F) L 3
By, (HIZEMBNEEBCRERSIE R, BHCRRIMERE . MR, 5%
B BX 4 BCRAE I SIA P22, AELLSEEL DEA B R, B _ERE 7 RIR A E R
FAE, ARG NI B R B s F PR H]. #0% TRA TR S,
SIE A TR ZE AL, ERCRIEE s T e E N .

PLAFHRALE, HEANFE (0.98) FECKFEEANF (0.88) B NF (0.88)
REFEEAR R T-MERT =, HAb, A 10 F A 55K L 8 R A 4L F[0.5,0.8] X 7] |
18 ZAFMKTLE[0.3, 0.5) HA 9 FKAE[0.1, 0.3) ZIA], EHkFHBARI K2
K )&, WAV . X548 RN B J7E NP2 i i AL R g,
DS R R B T AR TEAT I RS R E Sl A5 AR 34 7



JRBCR AT AT R, HE—DIOR TATI A KA NA R IRCR 25, 20k
T AT AT W B IR TR S R AR -

T RER XK A T2 E R KD

(—) fEhrik#%

SR A BT IR I8 R 2278 0%, RV DY 5 P 23 1) NSBM R 15
1 2016-2022 7 (A IS 23 ) AR L8 BGRB8 U e DRSS A i 17
RIS R YEZIE R R L RIS~ F AR RS (AR 4). BEA W FEW A3 R 2 7]
LERRRZZ U LN R, g amifl TS5 R AR, AR A2 = 2
TN AR (R 4D Hodh, ] L R IR S Al 22 36 B 25 T e s
FEs WA B B R IR oM BRAS 5 4 . A s8] AR ORI E IS AE I RE J. 7
DRI Z AT 24 =) XU 70 B s 55 RS AR T BE )5 A BT RE I 78 R AR R M X 73
B2 = A0 KU AR bR, R SRR XS B S B T T o R B R A mAEAT
b 58 A% R A AT B S e T IR BRIRRAARTL T T e fE

4 SR EE LR

2RI AR TR LR AR
fRRAE RBEJEIERIE R Ir (3 Il 5 BRIy Ry B AR B3 A+ A3 B M 55 PR
PSR AR A i KU () I B A
BARRE AL B ZE MR Ope AR AR NSBM B TS () 24
AR CPI¥ K3 CPI R R Il S AT A 2 L — 4 i RO S i 9
#-1
GDP 3 K% GDP  CARAEPE[E A AR B A A A D -1
O3 F) BT AR Age O3 F BOL 4
WA He Pei AT E A= A S H DR i\ ><100%
FORR Rein I3 AR R PRI <100%
U ANIVAB L S Sol Rtk 15 A7 B 24 7] 55 DU A6 i i
17 ik 5 Mar A B=R BN 737 08 3 A <100%
fREm KR Preg AAERPN BRI

(=) fdtEgeit

AR Statal8.0 i it T AT RSN 7T 15k, Is MRk Gt I ik
REHE A O BT Z K R (VIF) JFE 2 FOL AR K .
SRR (KD, rAZERN VIFEY/NT 10, RYRREAFAETERZ
HOILANE R, i T R A AR B

K 5: kMG 2 VIF

TEZR N mean sd min max VIF
Ope 280 0.470 0.255 0.119 1.693 /

Ir 280 0.312 0.158 0.025 0.957 1.47

Age 280 13.975 5.443 2.000 31.000 1.74

preg 280 0.340 1.179 -0.632 15.357 1.43

Sol 280 2.135 0.777 0.660 7.740 15

Rein 280 4.159 9.756 0.012 102.493 1.03



Mar 280 0.015 0.034 0.000 0.230 1.56

Pei 280 15.720 10.460 0.090 63.910 101
GDP 280 0.084 0.032 0.027 0.128 132
cPI 280 0.001 0.009 -0.016 0.011 131

(=) SHEBABE

fEiz IR A2 730 (DEA) TSGR SSIERT ST, Tobit 1574 X Hos 14
FFHlE ) AL PO S T AR R AT, (L FRATT A I B 245 A L P 23R fsE ] Tobit
RERSAE ST AL — S M. 25 R (2014) HIWFSE, Tobit AALE HI T K42
EONVATF O R E A, AR IR RSO, 2 RIERD
v, 2 B ¥SC

Y= .

C . E‘_‘.-"if':

EIMNEBRCET G, B ERBEX N (0, +oo), WHRIF, BAFF
FERE O fH, ™Mok ¥ JovETH &2 Tobit BEALMEF 561 . (H 5 8B BAIAEAT
AT FT R A R, A SCR AR [ € RS ATBEHL RN, OLS [z BEALN Tobit
=AY L [E

BEA AT FUAE ORISR R A7 I A W) 28 R BRI N EARAE T, e
THERR, ARSAERMERR RS NREEE B IE R KT 0 Gl AT T IR
Bk e, W EEIAE ~F R TAAE U B R U B R MR R . B ESIE
PR BE U T

Gpel_.r=,-!?_:,—ﬂlffj.-,—,-ﬁ'1I}'?I—Zﬁﬂi’mfrm.?ﬂ—;ﬂ (6)
RN RTS8 (] 5 RA L
Dpe;.1=ﬁ,:,—ﬁlff'ﬂ—,ﬂlI}'EI—Zﬁ'l_.rCmrr;t}.i',.-,—v,.-—,—'q—:ﬂ N

Hrr, Ope fRREE | ZER A FIES t L E MR, Ir NGRS RRREE
PBER; A (1 A Control 73 HIACKRKALER (Age) WATHEER (Peid. i
PRI (Rein). ZEEBATRE /178 2 (SoD). T4 (Mar) . 127 34K % (preg)-.
CPI 3K 2, GDP MK FRGHIAR &, v MR E R, g 8] [ e N, &
NRENIR . AN E BN 5 A (7) Control LIRS CPI K%, GDP K%,

(=) SHESHr

LAHRME R EL

ARSI THE BRI R, SRR R RS R &8RRI
BT . SR ER (W 6), EIFMKRIMLIHMEIET 05, %
B & AR B [ AEAE R LR PR A OGO &R

K 6: MXAMIEME

B Ope Ir Age preg Sol Rein Pei Mar GDP  CPI

Ope 1



Ir  -0.226%** 1
Age 00600  0.342%** 1

preg 0.199***  -0.0740  -0.224*** 1

Sol  0.160%%* 0.215%**  -0.0170  0.460%** 1

Rein 0.151** 00550  0.0160  -0.0600 -0.129%** 1

Pei -0.148** 00790  0.201*** -0.180*** 0.0500 -0.0220 1

Mar 0.468%* .0.145% 0435%*  .0.0760  0.104* -0.0770 0312%* 1

GDP -00280 000300 -0.103* 00360  0.0600 -0.0260  0.0150 -0.0100 1

CPl 00930 00370  -0.0530 00440  -0.000 0.0540  0.0890  -0.000 -0.446*** 1

T *FIRAEL0%/K B3, **RIRMES%/KT EIRE, »*RIRIEL1%/K E R,

2 A FEA ] A 45 R

B, BUREL (LR) #64s B R, LR RSt BE 1% 5B MK T4
JRAER e, FROABEALRN. Tobit #5784 GEA R B 240 1) 53 Jo 1 S AR BE LA . H
P, AU [E 8 SN BENLEN. OLS ABEALRLN. Tobit = FPBifd (1) [mI945 R (W3R
7 BEIR: OB R AR EMEBIERN—IRIAIE 1%/KF T BE N,
TR 1%KF FEENIE, KAE T RERESER S HR AT L EHER
(AR 1) U TR MO R e =AM B RSB 70731 0.54. 0.55 i1 0.55, FIt
PL 0.55 247 AR B S, MREAE (0,0.55]X (AN, 487 R a4 14 b Jg 1 4
Fhi R B MAE (0.55,100) [X[H] N, 2078 505 b AR e g 14 AR o iy i 38 . ] RE A2 A
s AEME S B RARTHA, LRI JE 1 55 1) A B AR AR R T e L B L 7= > 1) e R R
HARZ AR LA 7 R 3, P RN S @R A T r= i . S HE A
MBS E IR R TR RE BT, B, B RICREZERT (], RO RS AR
B, SEBCRAE; YRREEERMIG IS, ST R, P b
FEREFERRTE, RS B LRI S 2 P R 38 o &5, AN A 5 PR IR 4
BN A, ROREE 5 ELER T . 2% U B2 P m A b el 7 2516 A =)k 45
SRR AR, SCREA ST R % 2.

PR RS, MK E (preg) GAEMEREEFEEMK (p<0.01), #
BN 99 ik RES IE L 5 K AR B, A AR A PR FLIL PR R A . T 3710 A
(Mar) 5478 8F L BEIEME (p<0.01), BT e b iDL RN, &
T BRI 757 B A F A A L A8 TE SR I S B2 0. SE T V2 A B I S AT 2 1Y)
BRSNS, RE TAENE. TR (Pei) S8ENFEEEEHAHRK
(p<0.01) A% TEF AT S 6 A 5 R i B by, OBt 7= i 3 T Bl O
TR EA 2, e = &8 A, FRRBTIERIH &R, s BB nE
BRI AN, HAhEsHI A EHAE 5%8K 100K F ERIE T —E M B E .

R T PRI PRSI RN 48 R R a]

T WA Bl E U OLS REALAR OLS BEHIZLR. Tobit
N -1.484%%% -0.989%** -0.983%**
(0.393) (0.284) (0.297)
1.364%%% 0.892%** 0.886%**
Ir_square

(0.413) (0.321) (0.32)



-0.0160** -0.00712 -0.00707*

Age (0.00718) (0.00436) (0.00392)
oreg 0.0246%* 0.0313** 0.0313%**
(0.0115) (0.0122) (0.00925)
Sof 0.0365 0.0323 0.0324*
(0.0244) (0.0236) (0.0173)
Rein 0.00644* 0.00635* 0.00635%**
(0.00365) (0.00363) (0.000938)
pei -0.00465*** -0.00493%** -0.00493%**
(0.00126) (0.00124) (0.00113)
Mar 14.73%* 4.891%+* 4.877***
(3.412) (1.226) (0.782)
-0.800%** -0,799%**
GDP o (0.232) (0.297)
CPI o -4.165%** -4,162%%%
(0.897) (1.127)
R squared 0.4508 0.4033
cons 0.693%** 0.721%%* 0.719%**
- (0.158) (0.103) (0.091)
N 280 280 280

LR D BIRTSEAETTE 1%, 5%, 10%H) EEMKFE T EBE

(1) Faf@rtmss

B, ELEMCRMENFE S, B BN RRE R AL, B,
AR SCHEHLT BEA BT T b R 2 B BOB N R AR S B A+ B AR 4 B - [ E R
77y EETIN A A R G B R, B L5 1R R 75 DR e AR Bl 522 5 1T
KA F AR, RIS Fe A o AR s AR R fE . Lk, RAE 2022
ST I O ) S B L AR P 2 U, (BN HERR I 7E 1) 2 THBCR TN T3,
AR 2022 SEFEAKAE T UGB, FHRKRAESS R .

EREERE R (R 8), 1E& MR AT A T HEARRIAPTAMEOL R, 0
R A BRI AL BN IR FF— IR IR B 19 R Z MK R R, — Ik
RBAE 1% RENKCF T IERRE, 28R 5 AR RIAS5E 8. A2
BEZE AT FERS), HZORENREFT S5 BERE, Wik 7 IRER
PES ARG 2n w2278 R (8] U BUARERME S A Aa , IR HFEAIYII I 18] 5 A2 5 th
HAABGR MR,

R 8: BB AR R & TR ISR

Bt i MR 2022 FFHEAR R
T8  WAEEN SN B & X2 3R AL REAN 2R
K OLS oLS Tobit oLsS oLsS Tobit

. SLBB0**  1.002%%%  -LOBLMX | 2.172%%%  J1ABQRRKX ] AGT***
(0.408) (0.356) (0.336) (0.562) (0.383) (0.387)

isquare LA 0.935%%  1.004%%* | 2101%**  1.407%** 1.423%%*
- (0.442) (0.379) (0.354) (0.662) (0.478) (0.425)
Age -0.00266 0.00285 0.00292 -0.0024 -0.00295 -0.00299
(0.0101) (0.00648)  (0.00421) | (0.00742)  (0.00508) (0.0049)

preg -0.00429 0.00169 0.00171 0.0250%*  0.0346***  0.0346%**




(0.00927) (0.00908) (0.0101) (0.00987) (0.0103) (0.00938)
Sol 0.0101 0.0114 0.011 0.0306 0.02 0.02
(0.0194) (0.0165) (0.0189) (0.0215) (0.0215) (0.0188)
Rein 0.00794* 0.00809**  0.00812*** 0.00697 0.00682 0.00683***
(0.00408) (0.00411) (0.00102) (0.00424) (0.00419) (0.000989)
Pei -0.00229 -0.00229* -0.00222* | -0.00503*** -0.00534*** -0.00534***
(0.00164) (0.00134)  (0.00124) (0.0016) (0.00148) (0.00122)
Mar 4.165 2.784*** 2.762%** 13.83*** 4.636*** 4.655***
(3.803) (0.645) (0.836) (4.097) (1.19) (0.838)
GDP L -0.21 -0.207 L -0.758*** -0.758***
(0.141) (0.323) (0.233) (0.286)
Pl . -1.473** -1.454 - -2.753** -2.757%*
(0.723) (1.226) (1.174) (1.373)
R 0.3051 0.2743 —_— 0.4829 0.4361 —_—
squared
cons 0.593*** 0.395*** 0.410*** 0.693*** 0.781*** 0.784%*=**
- (0.203) (0.12) (0.0988) (0.194) (0.108) (0.0981)
N 280 280 280 240 240 240

ik *RTIE W0%WKT ERE, CRRAE SWKT LRE, PRTE KT ERE.
(XD A

I SCI AT 28 R 228 ORI R B, Sk A3 2 R R B 1 e i AT Mk 51 43
REST e PRIEASC AR BTk, BEATRBE DT, 0T SR 7] I ORISR
PEXF ARG 8 P 2B RCR IR . SR RE R, DOy« BTl m] s RdEd LR
K, P DLE SRR SR Tobit BEAT 704, R L7z o " 8 1 LR
Rl , PRl ATY AR A P REATL AR ) Tobit F7 ,

[BIHZERANER 9 Fos, AR LR 2w SRR S BRI 25 R R/ — 5
NARLRAER) U BUSC A&, 1 BT 2w RPN &2 AR LR 8] U BUSC &, Ui RE
7 R BEE R SRR A7 6 8 7] 42 8RR 2 Y BT R . DN BT AR
ORER g 1 Q2B BB R KT, R B O B s 1 T RE 3 B0™ i v U
A, FREANEEE, eRlEVEN 5 2 R G RCeR, A LOE I # Bk
o S ORBRL 55, TR RBEIRN . IRER G 2 E B, AR T AR K&
J&, DRI Tl 2 ) it A ) O e o P < o 28 1) 1167

£ 9: SPESHTIRALE R
N /A E| T

TE  WABEER WY  EANE | WEABEERE RIS REAN 2R
K7 OLS oLS Tobit oLS oLS Tobit

" 8.111%* 44997 4.499%%* | -L579¥*  1062%%%  -1.081%%*

(2.361) (1.203) (0.954) (0.437) (0.3) (0.312)

isquare  TLOALE 73205 7300w | 1437 0.989%**  1.006%**
- (3.822) (2.343) (1.859) (0.445) (0.34) (0.325)
Age 0.160%* 0.0139*  0.0139%* | -0.0219%**  -0.0125%**  -0.0126%**
(0.032) (0.0077)  (0.00611) |  (0.00704) (0.0036)  (0.00409)

oreg -0.271 -0.0478 -0.0478 0.0221%* 0.0289%*  0.0288***
(0.449) (0.355) (0.281) (0.0108) (0.0116)  (0.00891)

Sol 0.014 -0.456%  -0.456** 0.0375 0.0329 0.0331*

(0.448) (0.247) (0.196) (0.0238) (0.0228) (0.0169)




Rein -0.00681 0.00862  0.00862 0.00628* 0.00632%  0.00633%**
(0.0483) (0.0403)  (0.0319) (0.00363) (0.00356)  (0.000901)
Do 0.00287 -0.00404  -0.00404 | -0.00469***  -0.00495*** -0.00494***
(0.00362)  (0.00545)  (0.00432) (0.0013) (0.00118)  (0.00114)
Mar 7.079 2.937%%%  2.937xk 18.76%%+ 8.327%%%  B5OSRA
(3.626) (0.328) (0.261) (6.076) (2.968) (2.758)
GDP - -1.949%%%  11.04Q%* -0.708***  -0.709**
(0.651) (0.516) (0.248) (0.302)
cp| o -1.281 -1.281 - -3.984%%%  .3.983%**
(2.177) 1.727) (0.956) (1.139)
R
squared 0.8421 0.6669 — 0.4817 0.4457 S—
cons -4.205* 0.972%%  0.972%** 0.834%x+ 0.760%%%  0.764%**
- (1.595) (0.44) (0.349) (0.153) (0.12) (0.0956)
N 28 28 28 252 252 252
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HE:
nER, PARBASARNNTIRFERERET, TREFANEEE
Rt R, RGEERREF A, FRAEUTRENREENRIRE. K
X # T 2016—2022 4 2 F 110 K+ /MR 5 B 36 - E R KR, iR T 6
R B B R G0 R 39k 2R ey v R LR R LA . BR RS R, WRE
R R Bt L& Bl T RIAT W e R 3R i, X — S AaME 5 FR FATL
FHRERIE. I MEI, RERE NS XERBR B IEERENT W,
Hoe B R B AR K 369k KR B S (E R oy R AR R R A 18 3]
HTemEEMTLMBEA, BEENRERAHRARLLERNDE. Hldlk
BERH, BERNRRRARSETEHRILIDS 2O FRFFGERME L 5
TARSEES, NTERRRGERNCH R KXHFARETT FAARE
NEREGEERFENRZANRERR, ATETWIBENF. FkAS%E
R e #2857 # o 2 BB A B R B o

KRRA: P OREAE, AFEERRL, A& HRREE

—. 5| 553k E B

T A ORI B A T R, BRI AE Dy & ol i) B 240
FER A IR T A G I SE bR B, ELAE ORISR RAE L 7 3 UG AR 45 S AR 42 5F
HOREEANTERIER . AT, EPER BRI, 3 E LR b 5% 55 G
WA RBRA L. TS E5EARHA. BRTHPARLERE. THE
MRTRR T RIS S B WAk Jy, ADEORBURG AR gt Em Rk
1737 CR4 4 48.94%, W%t CRA N 71.56%) , (L4 & Sifr. mikEAZ
HUNMRES A B T A IR, s A7 R B S e A m e . X — 250 S8
LS A1 B SN AN T 2R, BB B AN HLA 2 A B, (R EATT B R BRI A (R
AL B I R B [F) o LR R 22 X R RS =R . XN T IR RAN S, ©

VRIRE, PRI R bR . WA, RS R b A .



TR Z AR KA A REE IR A7, R R AL B L2 K e
TR B ANt e MRS I, A /SR I 2 =) 110 9 SRR R ) 5 P AR AIE O RS 8 LR
b Z G U (R8T e

11 1 [F] K9 B 16 (DiMaggio and Powell,1983) MR [al i Ak 32 it 7 B0 Al . %
HRTRH, TS R SNSRI t, AR B PE. s A
FISE AL T A P — B8, AT R R B e HERIAT R U Rl Ak . A IR A
] A7 P 50 E T [R] 5 A X 4 il iR R AR e ME RV AR D . FE AR AT MAk, Cai et
al.,(2018)F1 Fricke,(2016)HfF e KB, HRAT K55 25 M 1 [F) 2 ) 55 40 B B4ORE, - AN
MUK &Rl R Gext i b di e g9 1 . Adasi Manu and Qi(2023)#— 55 H!,
CEO #1429¢ 2 W 4% (AR th & HE BN AR AT 72 RS 4 i — 8tk b4 T &
Gtk KT fER AT %21, Raffestin(2014) 581, LRG> HHE RS
TN AT 22 IE M AR IR R, AT SRR S LA B A
B [R) [RI AR S BT Aol 1] SRS — S0 5 R i 4 B 3 P (170 o A 20 1, 2023)

HERATME AT AL, TR A T RS AR A R, A SOk = 24+
TAR B Bt o . F A (2018) 0V A e A W= i S b B R B Ak, R
ZI0R T RGBS, R iE A7k (2021) T I GV 25 S5 Myt e, #aow 1k 55
6] 5 R G0 1E RG 2 [A] [ 525 5k & . Girardi et al.(2021)%: TR EHASWMMAKIN, 4
LRG0~ ui e B = AR, AR 1 857 b BAT NS ORI M vh s, 33K
RGBS IR FFALR R A R BRI T R R BT EREm
T . Jaccard AHALL R HORIFE T Manhattan 2 25 (13 i 2% F8 #5 (Adasi Manu and Qi,
2023; Girardi et al., 2021). Sut[FEIEF, #R455(2016)F1 Cummins and Weiss(2014)
Fath, DRES A B 7E AR e T AT RE O R O G . i S RS Y
(2021) 51, IR BE AN SR AMIT AR i S5 TOK T 9 HRLR . England(2023) 7EACEE
AR, RE A FAESNS T T 2D IS AT, O H S5 [
Ve SAT NBRPE SR BN . Jia and Yin(2024) A B4R 1t # B K A
NI ER S5 R — BRI I PR SRR AL RO 7 RS Y o

SR, DA SCHRIFEAR R : 55—, MR 2480 T RAR 5 s aR AT
R Z, B Z 0 INRIS 2 F AL VA BEARFAE S RBSAT MR s 36 =, BT
B2 ST S s 55 S5 AR A, B AR R E T R R AL R G 5=, X
A B A A AT AT N B A AR T KBS IR AN, IAT F 7L = PR R A 56 A
ML 73#7 o

BT, ARSCMEERE AL AR A, e v PR [ 0T A — RS IR 2R
S HTRESE, FIFH 2016-2022 4F 110 K H/MRFGA & FIAEFE AR B, STuk /b
YA PR [E)BA B IE R MR . W TS SRR B, VR R AL B OR T AR A
Z AN AR FEHR AL, X — I RAETA RS 28w HR SR ITE N S, i 4B 2 W] BR 47 57
/LG IS T 2 e =3 A i 7000 V1108 ¥ WP € 0 4 Nt 19 N v B AP B
I) 5 A S5 XU eI () ROR A FH R 5k, SR o A v o 5 P 38 v BB B A7 78 2 In 2K
Mo BEARJEME SRR R E R RIEMBA R R A 7 25 5 RiE
BRI SIER, T EAA A B A m R — 8 e E R . ML IR
B, A EE RDE R RO S5 AT N RS M — 2B el 7 ARG 3ER, LIRS AR
TE RS RN 73 21 75 6 2 v o A Uk . AT (s e 1 B 7 R s Mk 45, AR (R RE 5
HILERY 5B A, K T RGBS ILR.



A TTER T EAAIAE L UAN T H s AN R, AR
REE A ], SR RARAMT A BE R A XL AT, Fa7mIa BEEREE RGBT
FEVER Y 5, FED5TA L, AR T R Ia ISR SRIAZ 5 1A B R it
WS, FFaS G AT R 20 E XS ILIR N, SR 1 B AR 55 F bR BT 37
g, =, EH L, ASCH— B ARSI BORJE I Sk
FATNIRENE, ARGtk Rdhafe i 5 W AR KSR M, S50, fEBOCR
JRTT, ASCHR R Y SN AR T ANRE B [« R G vE BRI Ak, I o il 22 5
IR P2 P o T A AU 55 (K B AU . AR B, ASOAEE T
AGER IO R T, o/ MR 2 7R B S R geia gtk 52T Rt
THEHER.

=\ HigaT

() ORI 2 m)E 2R R A

RK A A EE T LLNATNE R, I T AT RE ) =ANEE R AT &
Ja, NENAEAME S TOREE A TR, ERE TR 2 B BRI T R
H, W AT R REG AR f<DU R, 3 LR A FE T T 55 3, X
LeyE ) 52 B A A PLEARI R, BLEER R BRI A 7 B0ML 55 K FE AN T 3 55 5
Jie wJa, ARSI LA RIS A R DR, EARIL 1 IR 2 7] AT & A X
SHIREST, REORE A FHABEBMIIZIT MR EIEIR, R A A et
EEERIR . A FNABAE RIS A A R, MARAS B35 5 RIS A 7 4T
R, RAMEEERIRARE. RAFHA TG BHLH] GEW A A5 51 (R A Fl i
DRSE BHKT, AR 28 XU, R DR ATLA A RACHRAE A Bl v ol ) B B B 2 777
A FNAEE, PRI 7] RE 8 B IFHORAT R LA NR 2, 4ES BN ORI
Ak AR E -

PRS2~ ] VA B BES FE A2 AR DL — b wl R BEBE R 5 OR K A mlR B
FeR PR SE & B0 2Eal o 5, R AR BA A, SN (PR
FFAN) 728G BB TERCR . DRI e R 5 RIS B8 A% B A
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Pho — Bl A wVE PG E BRI BRI, A B2 E By &
PPAERBR B2 E B R RO A, PARAS RS T /NBOR TR 2R AR
[ A, X ] RAE ARG A VR B I REAFE . 55—k AR, RG22 R BA
“TRRL. IR B 5 454, DRI A =) — BB, R AR KRR B OR B
NTAEBA IR 2t 32 B R o /D AR 2278 B ORISR AR A 7T 8 22 s IR fhi 4
# (risk-lover), IR BRIV P 6 22 =] AR 3 KA AR (8P, 2 AR 4 2 th A PR T4
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SRR FIE MR, X AEHE 1R RS Tkl . — Bk RO 2
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(risk-aversion).
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SRR, 5L, PRI A A BRAE A R B A s 2 R R E A,
EA R RIS 2 J]BCR AR RS  iF . A CPTREMEBZR B B BT XRE 2, 1 H
RSB BLA S 2B H IR B kB R B HE KT8, BlE
R AANE, BERRRE ANFREOE. ARSLEH, BREERSPMR
HIBURI I 2% 3 2K B T P A BN BB 70 B R BB F, PRI R 5
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Al TR A T Z VAR RS A T o YA KUK [F] 540 B s it & A F B R E T
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pij = & + BNPPTHomo,;, , + XL, 8,Cotrol;,_y +6; + u, + &,

)

3 R T AR A SR AL R AR 37 S B 0 e )1 46

R, BN, B(MBI(3)5 B B Tl TREARIA R ATl T A, 2

R, TR, TR R RIRAT AL R ARAT AL, 747 KBy R
671 1 535 AR SR IR

3 JLUERI A4S

RS iR
A 1) ) 3)
A IS e oA
NRPThomo i1 0.0303*** 0.0332** 0.0067**
(4.40) (2.02) (2.25)
R 0.8935%** 0.8714*** 0.9410***
(43.56) (10.18) (108.44)
AR & & & =
B[] [5] 72 2850 = = =
AR ] 5 RN & = =
PUINIIETED 8,846 3,858 4,988
W) R2 0.724 0.696 0.598

E: SN UE; o il fRaR 10%. 5%AT 1% )& A, T



K [A

()R e A 6

Rt D B UE SR R SR F AT S, ASCHH T R AR AR T (D)
A oA B R F T X Jaccard ARALL R EM E 7772 (Pool et al., 2015)f1 85 41z
FH 2 FL R 52 5 3 1) B A AR (NRPT_Common) 455 1 74 BXUK: [F] AL, 45 5 W22 4
HIEE—FIRIEE 5. (2) % el A PR AR 1 A% Co 22 A5 i 0 708 2 26 B = 1) XU 41
Prusn, BARSERNGE 3 I, P50 RRE BERUS R B AL KU LIRS B
HREEFEREZRPAEGE. Q)FEERAFBEAMRK., REBEREA NG
P, A — DA H RS GMM SIS TR, O3 5§ FE A BT i fa RS2
VRS . [FIASERWIER 4 38 4 FIFR, 16 BSR4 LR 5 28 B
Mg 7 RS LR OSN3k — 2D 5 T 45 AR fad .

R4 RErERR

A 1) ) 3) 4)
£4: GMM
NRPTﬂaccard 0.0192%%
(5.08)
NRPT_::lommon 0.0017%**
(6.88)
NRPThomoii .1 0.0309*** -0.1766%**
(4.52) (-4.00)
NRPThomo i 0.0565***
(4.72)
NRPThomo 3 0.0036
-0.1766%***
I 0.9039*** 0.8828*** 0.8873*** 1.5560%**
(43.89) (42.94) (43.48) (11.05)
A & = = =
B 1) [ 72 2508 = = =
AMARLE 2 2N & = =
LA 8,846 8,846 8,846 2,323
AR1(p) 0.015
AR2(p) 0.517
Hansen(p) 0.347
FFEH] R? 0.707 0.703 0.731

()N EM

1. Heckman 7 ¥ B

AR B R v TG R 5 AR P T A W) SRR AC 2 B 1) e e B e . AR
SR RIS G5 BAG TR 2 RN A R ERGL . IR EENLHI SRR, 115
HENAIHTREAR B A B A7 AE BB . 45 2B 1Z 0%, 18 S 206 XS F b



ARG T4 AP R B MR ZE

N T T BRIE AR A R AT R A SR IS TR ZE , AN SCRA Heckman —
M BOERINA R P . BARHL, AR 2 Probit [B[ AR, DLAE] A 2 B 5e
P 57 R BEAE 5 NN N A B (K48 B Disclosureijt, 5 P58 28 7] 24 3 240 25 I Y
1, BMEL 00 , DAAFENA BRI & RRE 5 AR E A Probit B2, fhit A2
) PR % % DU RO A R o 45138 B L A S R AR AL, JST ZE 5 5 LR UL,
MR R, FrA B REEa R, MEBOERERE, MK MEBEfEE . BEma
WORRITEEZR (MR #57 IMR T07E [ A O 22, 30 B RE AR HR R S A7 78 DR 6 R IR 9%
SEERIVE IR . AEREH] IMR J5, NRPTHomo KRR EF NIE, UiBAASCH
ShiRREn, A2 E BRI T

KEMFIOIRE T HE M BRIFEIESE R, 4R ER, IMR R2E0E3, RKHE
N T RIRE AR (1) 28 7] 2 (A7 A S 3 R AR B, RO R iR AT N FE AR 2 4x bl
ML, T2 EH SRHER M, ZALZHLEE FES T RR . e TR E R iR
ZJE R B RUREE [R5 A RS SR HR A BRSO, R S AR R 3 HLIE 1) . 12245 SRAMY
HRUERNALGE S8, HAEESER MRG0T R EGE— 0008, RIFVAERS:
[ o LR B, B o

%5 Heckman [a])35 T H AR & [A] 5

PR FE R
A (1) (2) (3)
Heckman B (2SLS) BB (2SLS)
0.0971%** 1.2196%**
NRPTHOMO 1 (8.02) (4.14)
IMR 0.2356%**
(3.88)
geoadj 0.0689***
(4.82)
e .4
2 0.8470%** 0'?5;‘0 -0.2677
st (23.65) 57y (-1.01)
AT &= = = =
P ) [&] 5 RAORE & = =
AN [ 58 BB = V= =
LIAE 8,449 8,846 8,846
KP - LM 22.824%%x*
CD -Wald F 23.669

2. THAAE

S HTSCRA Heckman —ir Bk CE R ER M FEAR L i ik, (EIFFE—P
RUETER S m) BRUR N AE R R R B, SISt O iR B AIE A E T A
Ao SESHLRRERIT AR, BASHLERAL BT ORI AR, 32 X g Rl B A
Biy WEBESABIRARISZNT, TR AR B s SRS R A . i, R =



fiis BR=MIXA AT, AR R EEN S SRR, SRR e
MIZRRERAZ 5y Sk fala] . BRI RE L RE s 0 25 R B <12 F 45 4 1) TR o A A
FZ, (HAEHR BT ia G ERAe)a , A ERFENE PSR OB, A
IR A THAT R B 2K .

NYIE T HASE A R, ASCRAIME BiR/h — 3% (2SLS) #EAT .
R 5 NBIQMEB)EIRARN], A B XU [R] 5T A0 44 525 11 1 S DR 6 28 7] R XU 3
PRI HOKRL, X — R RKIRBLAL,  BEZREI O¢ R A Rl

T FEE RG] 2 HT

() UKl 1 £ 7 Jo 1 2 A

E AN ARG B AR T 55 R IR BERURS [R5 Ak e R K 2R Gt KU SRS
RN 2 A B FEI AR AL o 6 BE XURS: (7] 5 A 3 B30Il 5 5 0 5 B3 SRme% 114 1 2 7] ok
e, ARG A FENSTAT BT A0 . XA R VR LR DO SRR XU, 7T g
2R I SIRY BN, 3 BSOS TR AT MV RS VR 28 T o ASCRpm IS
b N 2 v O = B e v RS A €y OV B DTG i g g w1
T

AR RS e 1 v AN BA 52 PR R AR 3% (ACUD fRFr kAR . 1R¥EEK 6
IRl EE 2R, PRS2 ] v RS [R) S5 A 5 A1 SRS i 1 PR A2 T T DR B AT M D XL
5 [ o LR SO NAF AL 2 5 R R o X — RSLAE W Rl PR AR B2, TAE AR
Bl AR AN R 25, T RE A PR A A AN R A i X A S AT MV R S A — 58 [
Jatke B TR VAR I AT RERENS AR 2 — € bR i, (ERIIRE, 1REEX
I8 [7 Jo A A A B AN R o PR SRR RN AT ] X A3 G b (R A 5 ) P Bl o

26 DU LI B S5 ) A

RS HeAf
A 1) ) 3)
o 6 75K
NRPTHomo i+1 X CUI 0.0205** 0.0265* -0.0047
(2.34) (1.88) (-1.03)
NRPTHOMO i 11 0.0330%** 0.0578*** 0.0014
(4.09) (3.20) (0.45)
R 0.8492%** 0.6975%** 0.9793%**
(48.20) (9.36) (112.44)
A & & &
i 1) [ 7 2850 & & =
AR ] 5 RN & & =
LIAE 8,841 3,855 4,986
L) R2 0.755 0.723 0.636

LR R R T T B RS A AN R 2R AN 8 1 T R B 2 A5 1 KU
2 %1% Economic Policy Uncertainty 5 [ $2{4 () o [E 455 52 #4551 (China Uncertainty Index),
AL GFBORAFE M. BUAATEME. SIRFIEATRE M, R 5 M SRR A T A
FEMET A E .



() AR B P 1 S o P 20 b

ANERR RSB IO PR S A /R JR BRI XSk 3 LA 2R . B
165 2\ 1 30 8 57 B A UM I N R R AR, K& E B AU IE &
Fl, BRGSO . YEd G Ride e M BATHE S TT. Rk, EEREA R
ML ST 7 LR K AR e R, B e BUR SR A, (ol RIS . B
PRI ZeJeAi)Ry, RIS IR Ll 55 75 50 0 Y BRI AN o, JFL v 28 5 s AR XU 12 5%
Fafit. BB REG A )0 A] RE T 25 5 52 B AR 23 O BRSh, i T RIVE R4 E %
W DUIE SR B as o IX P SR AR T 37 PR R AP ] Ry R £ JE A, (HAE T 3%3 3
It T B THT I A R RS o FH T RS PRI 2 ) 2278 SREm I db e, IXURG (R B iR 3
BN T RERE R, HZRATRES| R, HE s B RS AT L Fa e . 4b
O B A BRI A 7 B 1 7 EE SR E R A R R, R B SRS A
RS LR IR R o IR, IX e\ 1 2 E T T N AT, 0 &
FRES . T S S A o A, Jd e e 2 S e AR S5 SR SR T 4 B
F L FE R, Rk, N THIREAREA T REREAF SHFEMESA
BRI AR SRR, 5INT AR E, A, Private B 1, FRRRK A
FNEREREE AT ; Foreign U 1, TR A TSN E MR BTG HARESE A .

AR, HERR TS, DR RS RS R M B R i B
FROERIE AT, AEIRI A7 E R 44 FLRE A DS IEAS B ) o 3 8 ] JANAY (™ S
THARNREERETIIAT, w28 S FE fm [a) AT A, MW ES T
TRESAHUR R A PR AR BEAZ O ERBE . fERABERE T T, Mo AFw A
RFBF= IS EGFATEAEM TH, XFATNAOEM T AR 48 K, A
PREGAT b PR i & J s R AE i[RI, AR SCRB ARG 56 W8 AR R 3 IR RS PR 6
ON T S P ATAE B 2 A XU 1 ) o iR RN, . BI N B AL &, Capital HX
1, FRBAREBHRE R AT

T ITEEFEAR . R A RIS 5 KA 7 REAS A 5]\ 6 38R [F) 5 A6
S ANFEZ BTN, STUEAR IR T B RS [F) 3R SE IR BN, 1) 5 R MR
TI)-@) Al R T EE RS AT RE R A 755058t 5l A 5 ORI A 7 1
SR . NRPTHomo x Private &% B3 NIE, il RE R A7)
B3 KRG [ SR SR Ak B8 S, 6 L R S )l A R P XU SR B
MN.HE K. NRPTHomo x Foreign A2 LI AREE 5 N6, FKIHAMTII G el & 5Ok
B 23 B R 96 HE SR W A S e B AR <7, F= i RIS = AR R . AR T
BIRKE A AR MR BLA TR AT, IS RS 2 7] 1 ¥R B RS SRS 5w
R E.

HI(A)—(B)RTEb T BE A R M 5 A T AR R 45 M ORI 2 ) 1 e o M 23 BT 45
NRPTHomo >Capital [1)%2 B.I0RHAEFF Rk i3 A IE, 78 WA Rl AR Hp 22 BT
BONIEEAEE, KRN TIERRRBRARE AR, TARERIREEA
FAE F Bl A BE RS SE R BN B O B2, AR B AR XA B & . X T
Ji (P iR DR T 75 Il 1) o o oz vy T I Rl G 5% e B thize K T I Rl . %3
B i K g B A AR T REKIN R &, nTHTKINEY, SfEk
R, VMM, WEEEEE. MR, MRS SR % e
AN, EERTEEAT, SRR S HSAER. BARERRER A F



T H A ) T AR, AR, BAFR 428 DR Y G Rl RRAE S
DU R A s e o A3 Bl AR B8 AN <l 1 BE A IS AR SR8 17 3R
B[R A s Bl R, HLORHRAZ 7 AR P A 8 X FEAR O, A5 BT A
BB R B Gyl ad ST A B PR 2 R A2 I 0% 2R B SE P N, R AT v XU
BEBLRBE . SRT, XA AR AR T m KR, BIEREIEH R, K
FRAZ S MR LA R AU SEARY BN o BRI, 75 R 0l SR B AR AR ORI 2 w1 A B
PR IR BN«

R RBARJE LR 7

PR HE R
A (1) (2 (3) (4) () (6)
A 56 % A 565 FE
NRPTHOMO 5 noggax  (.0p21%*  0.0172%%
it-1 X pl’lvate
(2.09) (197)  (3.06)
NRPTHOMO ) 5975xx .0, 0060%** -0.0102*
it-1 X foreign
(-381)  (-3.04)  (-1.76)
NRPTHomo 00481 00881  0.0340*
it-1 X capital
(149)  (051)  (L87)
NRPTHomo

0.0381***  0.0422* 0.0020 0.0291*** 0.0325** 0.0056*

(2.76) (1.66) (0.41) (4.15) (1.98) (1.83)
WHOR 0.8909%** 0.8640%** (0.9403*** (.8943*** (.8722*%** (.9416***
(43.34) (10.06)  (108.32) (4353)  (10.18)  (108.78)

5 1) A5 & = 2 B
B 1] [ 5 R%

it-1

o £ g 2 R R R
sy B R R 2 R
MAE 8,846 3,858 4,988 8,846 3,858 4,988

VAR R 0.725 0.697 0.600 0.724 0.696 0.599

(N S5AT N RS AE R AL 2 A

HINRISE 2 R 23 G PR T 5% Rt IR ZU PR R AL BB, X o ANELAAE
FEIR A b, it D BB SR S BRI L R A [, T
KB ERIII T h/NORRS: 24 =) (s SR SRAEAE AL, 5 2 L OQVE R A
FURRZR AR, 15 20 T S AR B AL 25 2 el IX RS Al i3t — 22 ] £k
TR AR . /RIS 2 7R 2 76 LR T R ALk, AT E T H
FENY S5 S R B Hms BRI EE RIS, A BT ML R etk b o R 3 ] i
L EYR, R IR N Ja -

N T HRGHIR B[R] A 75 42 Ik S5 AT R R AL g 42, 3E— 2B Il 17 X



BRI FEIRY BOBS,  ASCFIN N 54T RN PPN X — el A . BRI 5
PRI 2 =1 v XU [R5 A6 1T BE 5 B0 b 45 158 X0 5 450 0% SR L 2 101 v 2 TR oAb
ik, BEMAERA R EPDNLEAT AT R . X FhRZP AR R AR iy, ] fE
S TR RS (R LRGSR, 3 o BEAN ORI A7 Ml R AR 1A s JE W o

RRUEW  Z5 5 A JIAENL S5 g BT bk, ARSOR PR H B RIS T35 70 28,
WAL SR RZER . W=k (R, IR, TR « MRS (Jrig
iy MEAARS . HRRER RS ORIS ) ST RS RLES . (5 HARIER: . SAMAER . 55
RS S At RS, LRSS MR YE B AR T i I BRSO, e Rl 55 X5y
WE AR A AFR . BOES TR SAMETE RS RS R .

BARTEMEYE T Girardi et al. (20213 H L RAT N EHELE, FFasE PR
AT AFAERAT T . fEtis b, ARSCRRCS B R R 2 N2 SR Al 5547 4
AR, JBUAFIES Y KBS RS IR R 2 R . BB RIAE A mIE M Y
RIRZESE, NBERSF T Z M, BT R Bt AT X B S b AL AL, Bk
A :

AlnX;, =In(X;, +1) — In(X;,_,

+1) (6)

Horp, X RORAT) VEFG t ORI BRI AL 5 S
TERF 4N, XHTAARIBATIEN TS, SR A A 1525 AT 8RS TR

CommonX;;, = Alnk, . -

AlnX;,
()
AN T[] S A N B A Z R R R BRSO, IR AR O IE, T T
AT . MR RIR A FAT B
ST (2024) 73 Wi, DA AR ROy MR 4E R, B8R
DS [ SR A 25 B reesll 55 A7 0 RP SR (52 . B EERINR 8 Ak 9 B
o FEWFRSAT Y, R ER KU [ S AR AN RIS (KMl 5547 9 [R5 4k R B S o
. U1 8 (RS 6 BT, IR RS RS AR 5 HI ORIE RS <l 5547 N B3
Wi 5 O IE, R IIE AT W, A RS [R5 A2 o 45 FH DR AERS Rk 25 [R] s A A
G FERART R T RS R SRS RSN . AEAFR AT, VA B XURSE [R] s AR AN
[ LA (sl S5 AT N R AP A R B S Rk S . sk 9 PN SR 2 BN, ARk
O w R B RS () S5 Ao 70 2173 B <l 55AT RS e R 25 9 1E, R WIEAR IS
ATl I BRGS0 2173 B (0L 35 RS AR AR DA S B AR 28 T IR PR R IR
SEHRY ™ HI o

®8  MENLFIT ARSI
M AT RS PEFR AR

gz

il




“» @ 6 @ 6 (6 () (8)

WO o g (EFIORIT RROMIE SN
e wreie PO gqp g IR SISO

-0.0154 -0.0033 0.0302-0.0609**0.057t 0.1244** 0.0238 -0.1376**

(-1.83) (-0.23) (1.14) (-3.04) (140, (224) (L17) (-3.17)
HHOR  -0.055:-0.2030% 0.3285” 0.0224 -0.059 -0.1982 -0.1024 0.4312**
(-1.13) (-2.21) (1.87) (0.15) (-0.46 (-1.09) (-1.03) (2.19)

NRPTHomc

it-1

EEhTE 2 & 2 2 & & 2 &
R 1] [35] 5 2%

N 2 P 2 2 2 2 2 &
N =
ENE R

i 2 b 2 2 o o b &

WE 6,218 6,196 6,107 6,136 6,070 5,602 6,151 5,954
R R 0404 0.271 0.293 0.284 0.277 0.255 0.264 0.269

K9 AR FITANRDIE

M AT N A PR bR

A 1) 2 (3) 4) )
EAR  aER BWEAREFR BEIMEER EER
NRPTHomoit1 -0.0036  0.2253*** 0.0104 -0.0216 -0.0293
(-0.08) (4.10) (0.92) (-0.60) (-0.92)
BRI -0.3681**  0.0817 0.0121 0.2432%**  (0,3789***
(-2.39) (0.53) (0.84) (2.70) (4.55)
251 A% = = = & &
B[] [5] 72 250 & & & = &
AN 58 RN = & = & &
MLIAE 5,856 5,812 6,088 5,825 5,906
) R2 0.304 0.358 0.048 0.318 0.384

fi. FREEWR

TRES R G SRS BN AR PR AE T 76 BEER A 5 ML 55 B U R R AL A 21, TR
JRSE [ S5 A A SR Ak 55 R 95 XS SR BE SRR 235 IR, Ak 95 R B4 A2 3 PR
SREEINFE T, AT B FR T A AT B3 E R sy, SRR ORI 55 PR 1
FEIAFEN .

ASSCYSCAR T 4 110 /MR RS 2 7] 2016 — 2022 AR JE-P i AR Hcd , did
SCAEIRANIRT 1 ORI 2 ] 36 B RURS: [R5 A o 28 G P RS LR 7 IO A 5 i e
VERIDLE] . FRF TR IA T -

S AEE KU R BRAL  2 IE [AD RN ORI AT ML 0 KU IR N . iR A
TREGAT VB, 38R BAR B R AT MY AN AR R AT oMb, v XU () fo A 22 S5 25 el 1



PR (AR HIORN o

S5 AEMARL A, R B RS [R] A 5 A B JRURSE T 52 LT R 3 R 3™
RSO IE R MR AR 3% s TAEA kb, X — A IR A B, TR
PRI 73 B AT MV R YR AN it 5 1R A A5 A1 B AN B 5 P v oy RO RS i A A i 1

= RE ORI T AR B RS [ 5T P 0T RS AR 47 3R PR 52 ) £ A S
F o ZWIEG BESRNE B BOHE A R KU R RGBSR BE K

SEDY L AR B A ARG A T A B SR XU e B A 5, ML SRR AL
FEPERLAR,  FLIa B RO [ S5 A ok AU SR 37 B SE R 52 O 97

S PR R B ORI 2 R R A7 B b PR 96 B XU ISR RN BE O
o TR RS A R AN B G o TR RE S PRI DA A R PR < e 1 R < LA B
PNV o S e (72 SPN U S (Bl B et [EIE

SN~ TRE RS [F] B ACIE I 55 AT K RS B AR 2B R 1 U ) A Ak
PHOERL. EMF B AT, VA AR [R5 FORAIE RS ) <l 55 4T 9 [R5 1 i
BFENIE; FEAFRATE, IR XUSS [F] B AR 73 275 [ ) <Ml 5547 D9 [R5 1 s i
FNIE o XA KRS R i AE 1 A e B 0 55 RS ik G Az, K
TR R ARG O -

BT ERB LR, AR DN ECRE

F—, BALFHEN AR R 5 LA 9B BT gia FIR OGRS
SIME FIEE, BRI AR R A F ARIRAL 5 a5t R m i =]
LIS VR0 3 A A 0 XS A Gt PRI B XU ) o A 1 AR S P e

H, HEBHREE A FHABALR A Z A A R . SR RE TSI A R AR
WA, S E 22 5 A0 0 A EOR AN XS SR 1 i, I 4R B A 2R o
A B R bRAE, PR m) A B A0 [F) AT RE R 10 XU IR B -

B=, BIRE A F KESAT VRIS MR R o BRI EHE A ORAE RS AN 2321
3 0 5 v B U (B A, A T NI S M TR AR, RS AT
TR D BB AL, SR 28CfE i B2 BT 77 e 55 J2 T XURS: W Rl A% 5, D0 KUBS: 3L iR
PR BE SR

S0, SR ORES 23 IR A AN E PRI . AR SMEA B AN E 1 RF
TRIRIFE SR, W AR T IROIN 350 PRI 23 7] B2 A 78 A2 7K1 A0 XU i B RE T R 3h 2
W, HESH A TR RS 2t RE S B LSRN E 2 IR, Il R o S R 5
T H R 2 7] R A 5 BT RE T, PAZRAA A BT e oy AT b OB 3L ARG B b
IS

SECHR
[L1ZET A XUBRSIRIVFAF, 2024, (o /NRAT I S8 ik 5 A5 BEHHBR &5 44)
(ERbETT) 26 6 #i, % 114~131 11,
[IE . skZR RS, 2022, (FUSAEE BT RS N REAZE ZiE ) |
(CEHEHESY) 26 6 #H, 2 158~176 Ui,
[3]Fk L ANZE S, 2021,  (AEFFRGALRIA: 51 & RGP RS 1 B 22255341 )
CIRRHTTTY &5 2 1, %5 31~51 7L,
IR EEZE, 2022, (fREGA A RBAS 5y I8 %O i) AR ER12) , (R



Brmtse) o5 2 3], 2 3~16 1L,

[S1-EfFfr, 2018, (FFRG 2w LS5 [F B KRR ) | (SRt Fe) 55 9 31,

5 160~176 T,

[6]1F /KR BrAms MR, 2022, (b EE“F Rk B RE B 2S5k

), CERITF) 25 4 H, 55 18~3 1L,

[Tl M % g, 2023, (GEFERARSAFHARER) , (R TREBHIR 55D

5 6 1, % 1568~1596 U1,

[B1RE WS Az Ak, 2021,  CORBGYS5 45 14 i [R) T A o) I Bl 2 e RS R B2 i)
COREGHFFEY 26 4 W, 55 43~61 T,

[O1fR%E. BLALIAMPENT, 2016, (E ORI R GEE RS P04 S ma B R |
CORBEEFL) 28 11 3, 28 3~15 Tl

[10]#B "2, 2009, (F: T REEMAMETSWHI KRR 5 5RRTERRZNID) , (&
THATTE) 25 10 #1, 2 68~76, 95 Ui,

[LIHFER . FERMMEREIE, 2023, (CREARFKIRAL 553 5 ORI 2 =) KU K
H) |, COREGHEFLY 55 3 4, 5 25~40 Ul

[12] Acharya,V.V. and T. Yorulmazer. 2008. “Information Contagion and Bank

Herding,” Journal of Money, Credit and Banking,40(1): pp.215~231.

[13] Adasi Manu,S. and Y. Qi. 2023. “CEO Social Connections and Bank Systemic

Risk: The ‘Dark Side’ of Social Networks,” Journal of Banking & Finance,156:
pp.106988.

[14] Allen,F., A. Babus, and E. Carletti. 2012. “Asset Commonality, Debt Maturity
and Systemic Risk,” Journal of Financial Economics,104(3): pp.519~534.

[15] Anton,M. and C. Polk. 2014. “Connected Stocks,” The Journal of Finance,69(3):
pp.1099~1127.

[16] Berdin,E. and M. Sottocornola. 2017. “Systemic Risk in Insurance: Towards a

New Approach,” SSRN Electronic Journal.

[17] Cai,J., F. Eidam, A. Saunders, and S. Steffen. 2018. “Syndication,

Interconnectedness, and Systemic Risk,” Journal of Financial Stability,34:
pp.105~120.

[18] Cont,R. and L. Wagalath. 2016. “Fire Sales Forensics: Measuring Endogenous

Risk,” Mathematical Finance,26(4): pp.835~866.

[19] Cummins,J.D. and M.A. Weiss. 2014. “Systemic Risk and The U.S. Insurance
Sector,” Journal of Risk and Insurance,81(3): pp.489~528.

[20] Devenow,A. and 1. Welch. 1996. “Rational Herding in Financial Economics,”
European Economic Review,40(3): pp.603~615.

[21] DiMaggio,P.J. and W.W. Powell. 1983. “The Iron Cage Revisited: Institutional
Isomorphism and Collective Rationality in Organizational Fields,” American
Sociological Review,48(2): pp.147.

[22] England,R. 2023. “Agent-Based Modelling in the Insurance Industry: An
Exploration of Emergent Systemic Risk™. City, University of London.

[23] Fricke,D. 2016. “Has the Banking System Become More Homogeneous?
Evidence from Banks’ Loan Portfolios,” Economics Letters,142: pp.45~48.

[24] Girardi,G., KW. Hanley, S. Nikolova, L. Pelizzon, and M.G. Sherman. 2021.
“Portfolio Similarity and Asset Liquidation in the Insurance Industry,” Journal of
Financial Economics,142(1): pp.69~96.



[25] Jia,K. and L. Yin. 2024. “From Governance Contagion to Risk Contagion:
Research on Systemic Risk Contagion from the Perspective of Governance
Externality,” Frontiers in Physics,12: pp.

[26] Raffestin,L. 2014. “Diversification and Systemic Risk,” Journal of Banking &
Finance,46: pp.85~106.

[27] Tabak,B.M., D.M. Fazio, and D.O. Cajueiro. 2011. “The Effects of Loan Portfolio
Concentration on Brazilian Banks’ Return and Risk,” Journal of Banking &
Finance,35(11): pp.3065~3076.



WE:
EEEFERFE AN T, BEHX S AR RNCEEZHRRELSESES EMHATF
M ., FHREMER (o) XAHER GLM) | % & ¥t A% E 1847
(fn AIC FofEA SR ) FAT A, (B X B3 AT1E 1 4 DL 7t 2 RO B A AL 7 R [
HFBESNFEFTENERI . HRAX—FA, AXFINBRZHESETE
h 4 B B R % (Gini Index) 5 i 4 5] @ #2 (ABC, Area Between Curves) 1547,
MET —ANEAMENBEATEESE, 4 6% 5 H I (Isotonic Regression) *f )~
X&EHEA (GLM), EEHA (RT). #ERAN (GBM) LR AHZE 4% (NN)
HTTRAAUBRUEENANEE = F T EREHIE N LIEER, ARER DR
% E AL (GBM) fEiRA oA B TR A& E, HE R R434% 0.3978, ABC
B % 03188, HBEANRAKMK; MEIELFRENE T HEE
(RT5-Isotonic) 7 X [ [X 4 88 /7 £ #:39t GBM( B % %% 0.3972, ABC 18 0.3274),
B B 3 B R AT MR S BT E R A GLM B &M BIRRE, #F R
5 HANENEINAELNE, ZHUERE, H—F oM EKH, FBEEL
BELHBEATLERATERRYGIEMRT ABC &, (ER B WEmT A
Bk, AR ERAFFEAERFNGBEZANFALE —ERE . RFATIEELT
HERAHE ABC ERM EMEETFEF A RS EAME, RN FEEE
HEERFRAURGTIRET TENEMSE S5RFKE,

LR KRR, WAMER WBO, NGHEF, ShEds, $5E8

—. 55 5XERR

TEAETZ GRS B2 AN s R 1R DU 20 7 5o CR 5% (RO 0 B . AR G0Rs SRR
B )™ SCER MR, GLMD KIS THL A P TR bR Can it (5 21 AIC,
FEARAMGE ) PPNETIPERE . SR, MR TRbs B Aefy S TR B, 203 LLEfL
AR T AT S S5 PE (R R A RE 770 24P AR (1) N ZE AR, (EN v AU R B

VIKER, BT REeRM R RS, LA BEE, BT REERE R R
{7 w7 R S S P TP PN a2 S U - L2 ) VG o



A XU R B P HE 7 R A7 S 35 22 S ), A 8 e 6 XS HE e R eIk AR A
S EFEAEEM A5 5 BRI 132 M X — R IR R T ARV IR R I
A8, TG NENEGR T R R E R

TR, F T 1846 22 #1 28 (Lorenz Curve) 5 4 Hh 5 #h 28 (Concentration Curve)
FIPPAL HE SR IZ 8 52 1) <7 E . Denuit 25 A (2019) ik — &4 (Concordance
Order) ¥, KIILJE 2% (GiniIndex) 5 ABC #5845 (Area Between Curves,
il 2R B THI R AHEE A RE 051 RO AR RS KURS: S o M AR RE T, AR LT SR S5
BUE RIS SR TR RS .

HeJE R BT NS S A 1l S T AR 75 G e R Y, 7 4 Ak v FH T
PEAAE B AR TS . Frees 28 N (2011) BIE T AR NFFEE 2 517 2 2 HefE
NARX R AR (Relativity), FEFEH T — RT3 8 REUG RIS VE 2 VPG HESE,
Refs T AL IR 9 5105520 A0 VL FCFE B o AR R AR 12 AH X 14 Fi o ke £ B IR 32
ITHET, S ERE e IR AR B e I I RS 22 . Engelmann B.25 A
(2003) VHERH T kAl ABC SHERIME LLREMME, ¥R T8 RERE
X () I TRT B AT v, FF PRS- PP R 50 vk« AR, 5 A BhiZiAl
bb, TECLMZR IR AN ABC ME MBS PN FadR 0T, BAS X AT A 2
R, MHAEFLEN T, ABC AW ML G F BRI R i tl.

B R BRI 2 M b I N B B AE RF SR K. Lorentzen (2022) %50
PEH T T A s RS Fe Btk 7, IE B T E AR SRR AL o 5] N E A HENL
)] R BT R FR B A% — B, X R R HE T R e . ST
Fita i, W AR R HERL ., 8 R ARG T RUB I S LR 3% 5 KU
HEF I ULECREBE, AT B ALk B4 B nl 2 4k Hs . BkAl, Meng %A (2023)
L JE e R G HLAS SRR (i XGBoost) 454y, fth 7 — MR &R HESE,
SEUER BHZ I IEAE ST X A3 BRI RN, GEA S0 fIE R S R T . X SERfE 7T
B IOUE TR e REE S ARV g 1, A ARR R R RES
ABC FEARI S A HESLSR AL T B S0 FF o

FERERURGUE T THT, 2512 FERSHE (1sotonic Recalibration) 1y —Fh B i £y ok
B JE A BE T v, AR SRR 5 N B GREG RS S . Mario V. Withrich 25 A
(2024) VR, 3@k XS W16 IR () HE P 4 SR N 22 B E, GRS s i =] )5
R RS HEME T . LUK, 23 RV 7EAS e b AR I i i rp, RS 3i (JE
ZHO A REE & FEE A RAR, X R 5755808 15 21 nl fdRe e s i [m] )
BRI, ORI 2% 5 A T ) AR 2 [ ) — FfkH 43 1

RUE B R BN ERAE SE AT 5238 , (H AR LRI 2 AN s i rb 1 ST A7 AE =
HHAR: H—, WERAZRER—FEY (0 GLM) BRI E, = X) [
VAR BREESETHL. RSO EIER KRG tLE; H—, e R%. ABC
SRR E R, B = BEE Z4E VPN AR EAL RS s L=, R 4 FERLAY
AFEFET I GLM A AT BEA AT FR KUK X 7 i 77 LARERAR S 4 iAs s 1 I 2RAR
R AL A AR B DT, A el B COSIE B RE RS SRR A I Y — Bk
HHepfaett, (BHAARR 2N 5h e M= KRAEMEVHE . WA LT
BRI Z I E b Jm 2], MRS BEAEEAR L (10 GLM. WA
T EML) LRGSR SRR .

A LLEE BB 558 = F AT R BdE (freMTPL2freq) MODNSZIEXT %, B



FEfRR LR I . AT EE GLM. [BHH . GBM. #2224 L) K 4512 (m] I
JRRGER R e b B 4 SR ZE 2k, THE R JERES ABC H, RGVFMEA
AR () U HE 7 2R S AR SR VT L RE J0 . BT RN, 598 e AR HERE B A LL T W46
PR RS HE 7 55 DR 92 UL i A7 35 SRR 1R L, S505 JE A HERE B (1 5 JE 2R 4L
HH, ABCHETEAR. [N, LidEsaE, BRIl (GBM) 1ER 7% KUk
AP S HE R — Bk LRIUGAL, mlEaR (RTS) RESFEVERE S mT g Rk Al L
P, OORE S SE RO T BARAE IR IR R -

FETNICH, S5 A5 T AR RE M AR AC 2Lt 2, JEJE R ¥ Hhk IR FR RS
ABC 1€ X LA R EFE IR PR, I8 S HE S I0IE 1 5 e R 80N ABC 1E N
PSS TR 8 7 55 KUK X 43 B8 0 (0 M DL R S598 0] JA00 2 JE R AR T 4R
= TIEENLEh 428 = SUR RIS AR (freMTPL2freq) I3 T ARG
MR A B ARTE S 28 DU AR T ) S v B 2R AT AR ZE il 2, FFXEAN R
M) JE REC ABC BL R AR S LM B AR bR CUIFEA MRS HEAT XS L,
EWIHEJE R ES ABC FAR 1 SE LI 48 U R BEAT PR s 28 U 430 AT

[HESE

=, Hrethsk

(—) WS SR T

EARF R E M, ESLE%H (True Premium) & XN FAR A5 1E
KK =Xy X5, WNAREY (RBEO %4, /)

u(X) = E[¥Y|X]

R, EI L F ARG KRR FE e M, BT RS R R
x = u(x)=E[Y|X = x]n]ge B R EEE A, KSR SCB I8 5 R FH 45 M w0 )
TRy = m()/E AR 2 (Expected Premium), LAITAAELSZAR2% . 51101,
J7SCERPERERL (GLM) 383 28 P IO A 70 5 B R A P 2 S M R AR B R 2, T
BEEESRTEAL (GBM) ZEIAR S92 I i 3ok 28 1 ALl 41 4 e U A

R B IORS W A E DR 2R, ORI AR (N RS R L S SRR
p(XVR TR . TESEPRRIGAT AR B RV 2 B B, SR ARHEX S A AT
NS, SARRHEX L e X W SE R R, BLAR SR (X) 2 50 TSI B i iz 1Y bR
B, rT LS R, m(X) = h(5), hRpmER . o T X 275082 ol FHRHIE
IR E, AORRRE AT, A ST ().

IR BT, AR BA R 25 AR AL

F—, EEMRET(X) LR u (X)) s Ar s, HREAM
REFERE. AT, XA R HERR S T S BURE B T, DA K 73 B i Ftiil A5
B CHnRsEmD, BN T (O BEHCH BRAME . T WS EE i i T 5 4%
BT (R e S 2 & BB ALAR AR ), X — SR PR B AR B AE PR % 7110
EHIME, n]Z% Breiman, L. (2001) [,

5, IR A B SR AR O S SR B B AR —E, R

E[n(X)] = E[u(X)] = E[Y]

(1)

(2)



=, AROGFERARLR Y, PR 5 i B AR B Y RN TN ASE B (X35 S 47
DL A2 PRI T 1 R SEBR 2R
AR LA IX L%
(=) Bt E5EFEHE
FELRISE e N BB P REPEAG 1, W iB 25 #h 4 (Lorenz Curve) S EE#Z:
(Concentration Curve) »&ffi & {x 9% 5 KK TULELEE %0 T H . NI HE L5
ER, Eeie iR s oAm (X)), HoamRECNF(t) =Prn(X) =tlt= 0, XM
() 4 A0 0ok B R Frt(e) , & OO Fp(e) @) 038, B XE T M 26 0K 7
a, Fy*(a) =inf{t|F;(t) =z a}. ELMEBREHAEXN THAME K Fa, #HEF
Fr(Frt () = afiar. HSRPRu(X) = E[Y| X RRAEROR NFFEX 261 T mi AR
mY (REED 1540,
SR M ZE T 24 B SR PR AE T AR 2 HE 7 R R, XA
E[u(N1(X) < F(a)]]
a = Clp(X)n(X):a] = E(0] (3)
Horpr, CLulx), w(X); al Fom TR % m CX) SR 1) a0 43 PR B B2 R 8 SR 3% o
b, BRI Em(X) = Fo* (o) 554 B XS 7 HF AR CREL I L SR 2R L gl .l Trix
1B R A, 2 TR 2 K R & 3 S L U s RS, (A &R G 1 e A AR 5D
AT BE R 2 A I 2 5 e 0t FIR G i 2k o R, i S Xl i A AR NG PR 3% 22
RSB, AR 2 BE NS 8 s AR RO XU AR 1R U B, i A PR R AL
B OREEAS 2 T B LSS RS
SR, A AR R I 28 O 2 SRR B (X FE T AR 2R HE P T oA, HR
A B PN R 2 B B AR . D, A PRANMEAY BAE b R i 2R AR, (H
TR 2% B S RO RS 22 R W 2, WX HE P e T e se AN Ao SO A Hh B2
L TCVE A TH PG PR SR R m (X)) (VR RE - TR UL, AT TR 75 225 Ni& 18 2% it 28 (Lorenz
Curve) FLFEZ i FUl R 2w (X)) SR A, 58 R
E[r(O1R(X) = Fr(a)]]
g~ Lln(Xha] =Cln(X)n(X):a] = En (0]
Horp, Lw(X): a] R TR 9% m (X)) B AR a0 23 PR BT DT ik R AR SR USON o R
RIGELB] . BARE LT, 25 70048 2% 52 A VU R B S )RS (Rim (X)) = p(X)), N4
R Skttt N e E G AN E IR B, T2 B AL AE XU HE 7 B OR 9
EM ARG W Z . AU, HEFE ML 5t & ih S MmN, i
DR BT L ST JRJSE (1) 75 55 e T SE AR
T 7ESE bR, BESEAR PR (X2 TIE RN 1, XA AT C LX), m(X): al s
K7W EXNTHBMEK e, #A L FERAL:
[YI[r(X) = F7*(a)]]
E[Y]

(4)

(5)

Clu(X). n(X):a]l = CIV. n(X):a] = E

UER AT @) ik
E[ﬁf{f}:[n{}{} = E]] = E[E VI X][x(X) < t]] = E[E[}’:[n’{:}{} = t] L}{]] — E[}’:[JT{X} = t]]{lﬁ}



AT, AT IR A () AR AT, (L RT3 o SR 2 R Y 1 2 48 1)
it

B, AT B AE AT DA B R N 4 b R 4. b T M ST RE A
(Y. X)i=1,..n, [F1&:

CuC0), a(X):al = C1¥. n(0)sa] = 2= YE'-“(X;-FE}

FOHf, 4TS TR 3 O B (0 a3 43 A5 20 I8 ) SRR A R, 3R(7)
ISR 6 S5 R (3)— 5, B SRR S K Y B (oA o W e (X
T B S 06 8 P 3 28 1 T AR -

FRAAIRD, 46 2% i 285 9 28 0 B A T DA DA S 7 R4
Y R ) et an

i, mX)

Hoh, 4y TR FUR TR OX ) A (i 43 (R B b TR 20 o i1 S e 7 T
SR T BER I RN i b, 54 R P & HEER, /(X)) = X0, Yolsr ()
TR 2 R BT SEBRA S0, W8 0005 6 24 Hh 250 T AR I I U TR
(AR BN 2 T L S Rt gk B . AN, R 5 35 T KUK
RO = u(R), WAL ST ke e E A

BAAE, SN EL P &R i e = LIT(X): @] Sa = Cu(X), (X): a] (A0
R B, TR G0V OB m(X) (0 b A . IR R () R T 1 & 1
Eln(X)] = E[u(X)] = E[Y], Tl {e2% 15 205 (0 8% 10 A A M, TR e 7 4
LRI L T BB R . AR T, R S 3 R AR R R (T () = (X)),
Wi s M2 5 2T s BAEAEMRZE, T I 2190 1 2 5 S B T BT P R B 22 .
STHET, AR A TR AR 2L I . VBRI MR BV 52 AR A2
AR SRR T8 2 I B 2 ok B AR R . TR, DR AL BT Y
1 7 2 ST R

AR B TR O P A o, TOOI A 2em () 0 R P 2 7 LU [X
IMRE ISR . BT 2, mOO R R, RS T E IR
OO B s . HHIB R () = E[Y], BTG R0ER SR,
[T BORE P JRAIG,, 52 4 TE0 SR S 0 1 S 5 B, S M 4 Pt S5 TR
fe 124,

AR AR Y BT P AR PR XS A BOREEE , AR SCE] N (Convex Order)
TENELS T AU, b RN RIRT, #TEMNFE ST NFZ, WEESLST
A HIBENLE RZ AT, W LT RRKMFEZIT] =T, BANCHT 20 Z. X
VR, TR AR 5 A LT BTN S 5R, HLVR 4624 B2k T s 45 i s
Lk, T BB R T A X HE A

Bl Ab, R B HE AL PR T R TR M RS S« 1
AR N AE U B O AR T TR B (X) B HORE R, . 32 PR 9 8 2 5 A 4
A T TR f R 2K, 75 2SI e () 43 A ST o 1) 5 R 1

L(m(X); @) =

(7)

(8)



MR 7 B, A PO AR B oy () TN ) S O R 2 e T (X)), B
Mo (X) 2o M (X)), IBAXHMER S e € [0,1], #AFELE:
Llm, (X):a] = L7, (X): a]
B, (X)sAe 22 2R SEIE A4 N, e G i B Hr ESL R /A, R
REREA RUIX 20 KBS, M Relb> KRGV ZE . TESEPRA, PN TSRS n] 5 bl T 4%
4 HH B 2 B A0 2% il 2 A 28 T e vk bRss, 9, — AN TR AR R 7 A R 15
OUNRILELF, e s XA GO N RIE 2, P Z I — 808y fabr.
R BRI, fEVPAN AR R, (X S m, (X PEReRy, FEAOQERLT
BT S, SESURTIAHACHE, TR T (X) SplX) ) oCBRERE, few
SR PE LS R AT BB RE 0 B, TS A (X0 FRUIN A P e Sk, SN
IR N DA 37 P TR A R, e s L [X 73 v XU 55K XU PR B IRT RE T o
(=) H:Je 25 ith 4 A A ABC
VI 22 SICUEAA 70 A8 B 25 T P AR By 40 24 th 2 ik e R 802, JL e 3y 22 2 —
i AR FOE LRI B2 R PR R bR, SN
GMD[Z] =E[|Z, — Z.I] (9)
HrpZ M Z A S H 5ZR A0 . B3R5 A 2040 OIS 2 8] i~ 35 4

X%, K5I EVar[Z] =§E[{31—3:}:]HZ‘@J$H?‘€, ZERET R Y =R T4

X 22, WOTEMHER IR, WRLRESN, IBALHE:
GMDI[Z] = 4Cov[Z, F; ()] (10)
E AT Q) R, 3 X AR At T A O P B -

GMD[Z] = zfx fz (z - t)fz(2) fz(t)didz
B BRI T 2 AR
GMD[Z] = E[|Z, - Z.[1 = [ |

el
—oo

z,— 2. |dF; (z,)dF;(z,)

LR, ARG SRR (20 > 22 Bz, < z2), ERIRIP T 2 5E SR
I, AR

GMD[Z] = E[|Z, — Z,|] = 2 [F;*(@) —E(2)]da =4 - Cov(Z.F,;(2))

GHESRY], JER AT R T AR RS S AR A O, SIS 2R 4
i S AR P LA %

Rk, e e RN RS AT R e . Hea)ilhil, X%
TR HPRIME 51, Sk e Y472 Ak 1 2 i SEBRE 5 FAEFP 1 vh A2 B 2 TR
Ko AR, ZIRFIEBR, HEHEPE RN (GBI IAE SR RRIE D,
HCSEBRELRROR s T A P 22 22 22 DU WA LN B S v AR B AT T R LB BRI



R, JRATE T VKR B 122 ik b 25 th B Rk, 7930
E[(Z, - 2,)1[2, < Z,]] = ZE[|Z, - Z.] = 2GMDI[Z] = 2Cov[Z, F; (2)]

BUE, 45 BELkSZIIEA 3R 2 ATy R e, SR 2

E[2]
s, TSR ARG 2L RS 45 FELRIIRE SR . NI, FEE Y ZERKM
i 126 R SR AEAE BE 320
RJERE (Gini Index) RHJBHZEMRAIEN, HTHBREN LW, E
SN EEJE ¥ 2 B DL B (R T £ -
E[lZ, — Z.] EEUV{:E- Fz {E]‘)

GML = v %) (11)
sh et ek 2 AR oy RIA
'@ 2. f(2dz
Lz'[ﬂ']' = .E [Z]
B KA T RIRNIEIR G R SR (45 FEL) Z [AITHIAR T 2 5
1
GML — zf (a0 — L) )de (12)
a

3 J& A M B OR PRSI X DR B KRS PR HE PP RO a2k JE AR AR 7 b X
e RS A XS DR B, R IS8 i 241 ELRE T s TR JE R BHIAR TE A A X
e RS CHPT A DR L ORBRAHIL ), P RE U SCAMUG CE KU 25 77 /i vt XUz 25
FDo MR AT MEAGET], mike REBCEWE R A 7 RE B 2 A E
W R RS 2 7 78 i e RS2 2, AT RES 3 R BRARER 5 A 36, 2k JE R Btk
i DRTE S S VL RC OB Ry, 98D 48— S O (U DR H A AS 2P

N T RENS ELLMARE “ IR IE-BURILECEE ", ASCRA ABC #RAx (i ] HA)
HrETN RS Ofeziiid) SRSk CEPhg) MofizEs. Bk, A3
EFIEPI K M ZeC (X)), m(X); alMIL[(X): @] Z[R](F B, ROTERLARTSEOL T,
Him (X)) = p(ORS, XPkMZREARR, M, ABC{HN 0. XWAFRE T A
2 ABC e SO VF 28 78 TSRS vHE 2 %k B 1) SE A 4R b o T AE SE BRI 5t
AR A e AR DR L OR 9, BRSO, B b 2R Tt 25 th £ £ 07,
ABC L N1E. ik, ABCfEB/), RUIR IR N7 o AE Jrlln, RStk fw
ZHK. LA TARABC [m ()] T 2%



ABC[m(X)]
:J; (CIY.m(X): a] — L[n(X):a])de

el  EIYILE, () = o] — E[x (DI, (x(X) < all)da

=z [ntk’}] f: fnx (P[Y = y. Fp(m(X)) = a] —P[r(X) = y. Fr(m(X)) = a])dyda
= gy (CovIY Ex (1)) = Cov () (1))

= g7 CovIY = T, Fy ()]

EUK UL, ABC {HdI R WAk 2 ) 22 AR TH 3, BRIy EeitHE
A AL T ) BERUR S OR L], Fsfa 0 2 1 #57

TE—SEHLAE 2 ST RN R CEk T, 7 LRI, A HEAH (A% R
HERfFE 2 (Cumulative Accuracy Profile, @ik CAP), tHmi/Eigit2sihsk 54
R &R (R AR 22t 26 58 b BE 2606 T 45 FEZR xR =0 Bl
R, A EAR+RonEig, Smisit ik ih & @) sz soy K g a4
Eilﬁixi}:aﬂg'(l—a} (X;) - E{ X):1—-a) (13)

g ¢

WERBATHY —m (XM SR AR A FE, 4 ABC ] LR NS
FORNE AR P HE T 2 A W 7 22 e bl , 24 S HERf it 48 5 45 b B it ke il
i, LR ABCT(X)JE/INS, SR DR 20 CREA IS (R IREA5F B T Bk, RIS 2
A T I 0 PR XU /)

TEORIS E M AL T, JE 8 R0 it 2R IR T AR 3L R PPA AR A M e . JRJE R8s
H ABC {EAKMBEAL, RIS BEREA SHE 7 S (RX A BED, X5 S brdi ok 5
Fi—8 KRG MWE). e /ZEUET BRI HF R, AREE N
PEAE T G TN 5SS R VAL TR HERRE S ENBEI R (s
KRR Je5 ABC 8bni) BLAME, JLEM R 7 BEALE B R AR . AESE%S
W, R e REFIK ABC {E B e B2 R THR IS A R & A RE )1 5% il =
FE, RAEEMAEE iR,

() AR SSE2E IR

FE B HE T o) @b, e AR JE R EE R — PR It Be VAl B, A Rk
e FEMOR T AR 2 75 B2 AR HEVE T . ARSHEPE B IR AR T B T, o)
(X)X R AR Y 2 H R, RS N EAELE R G A AN, |/
XPFYLX), [BH e () 7 ZE R A5

u(X) =E[Y | u(X)]

SR, VI 22 (B VAR AN 2 R HEYE S, T SV [ U3 DU e A% ot it i A
AKX AT —Fh BE RRI5y, a8 R o 5 o0 B AR T A v BT 350 R A

CAP(a) = L*(n(X):a) =



Hy FRARENSTERE S TS I BRI, s AR S A5 2 AL
P

AGF) =E[Y' 1A(] By—as. (14)
Hobt, (¥ X A8 FUS (e X, U A AP
2o 95 [ U S — 5 720 200 SR 1 E 2 M A U k. I A
e mx)Ly, i, m(a) < m(xs) < - < m06) TR A HEFFHE R T
BB FETE SR W, T, S0 R AR = (e )2 SCNBLF AR AL
R

L]

ji=arg min Z wi (v — )’

S-Sy &
=1
GINZSFEREA, BRMELRAT S NAr = 0, BARRERT SN
fi=arg min (v —u)"WQ —H)

Hrpy = (v v )T, BUEFEFEW = diag(w,.....wy). FIL, ZM0m s —4
A LRI 20 SR A 1), SRR M — 1. X TR RE SR B R T TE 45 e B
FRCEE R 2 7= A — N 22 1) 8] U eR 2
s AR AT DA A b R o R AR BN A
£

o 1 -

o= e sy ), oy
TESeEe, g @t Brummer N 25 A (2013) B H AHAR B Y & 3154
% (PAV algorithm) TH5L: JEIDRAEIREEL = {L ... nhid& HHkl 7y GRELD
[X [8]:
Lo = L(2) = {igey + 1o i bk = 1, 00 K(2)
Horb, BV AEZIE: 0 =i <1, < o < fg =1, K(2) € (Lo WJRRK A
o M, fERANEBXEL N, RS RI1S 2% B2 BA S THE

[y [, -l
by =g Z WV (15)

ik = . r.
E_;E,]-,: “_l' €T

R R A, XE L c LRt T 2Bk H. TR el, F4£
A=y, MRA5) MSECTY AN B RN

[y [l l [
ELY 10O = i = 5o ), wivi= (16)
e T

BEA, WA ORI A SRR, RENE AT 214 = P A7 1 52



(=)

n K(z) Kz Kz n

Z will; = Z Z will; = -&:'.:Z w; = Z Z Wiy = Z wiy;  (17)
i=1 k=1 il k=1 = k=1 iEly i=1

WAL, WUERIRATHIw: A AR B E 1, IR PR SO BEAR B (i)

KPR A IR B E Ko e AR wy = O] DL AR D X 28 R 1. R In

Widhrich M\V.AE N (2013) KL, FE4 )R- FETIIRAE T, OHE e R E0AT LR

B IE W AR,

=, ERENHPUE EGER
(—) HdE &5 st
A H R SRR Tk E ML) F 5 = J7 5tAER: (French Motor Third-Party
Liability Claims) #4845 (freMTPL2freq) !, HdRAEH A% 677,991 4 MK
TR AR DL R 12 M s, BETSNER 15K 2,

*1 freMTPL2freq ZiiE L A
A fif
IDpol RS BRRFD
ClaimNb 25 TE R IR R IR EL
Exposure DUAE B A 1 8 R R B
Area XA (%R, UFPHEID
VehPower RENDIE R EE, UFHEID
VehAge e, DML
DrivAge FAINLERS, DA NIRAL
BonusMalus S 50 Al 230 Z M IESY (B3 H5YCH 1000
VehBrand REMM (R E, DA SUCEEEID
VehGas SE B EENA . (MR &)
Density ANUE A ATER T A RN EREE
Region LRELBITTE X
2 PR T RGO CR ER A A
%2 G e el pagdi RS EE
RIEIR 0 1 2 3 4 5 6 8 9 10 11

#

- BB 653,047 23571 | 1,298 | 62 5 2 1 1 1 1 2

BEE 341,205 16,322 909 42 2 1 0 0 0 0 0
#

N T AT REATIAR A DU R, AR SO a3k 47 DL TiAb 2«
SERAERS (VehAge). ZBf B 4E#S (DrivAge) FIZIEZE4K (BonusMalus)

L ENLBh 45 =05 ST PRI R 42 AT LLFE R 0 CASdatasets FLHR I, S04 Y
CASdatasets iz 272 1.2-0




HEATEWT AL TR, A RIFRE = 2048, < Q04EfI< 1504, DL xp R
EMERTIL; AP ANC% 5 (Density) HUH A% EL (log(Density)), ZEARH AR5
e, PRFHBIAOICEE B IR BB s R AR R T (VehGas) iy
WpAs &, X3 (Region) FZEH M (VehBrand) HHT /0848 B AL, i@ idgroup;y
XPAR AT ME— 204, W ORI SRS AR X 2o B DR B 2 PN 000 110 e ks
splitTools ELI¥) partition BR %% 8:2 LK 7 I 2R A 5 IASE , i OR 70 2L E5 408 ) ok
SR IZREEELE 542,393 R MMIME, WIHALE 11 135,598 S MLIIAE, P& R
B BMEEIA 0.0736, 94—

HiAEG S WK 1 VLR E 2, B 1R T BIEEERET BN AR IE, B
2 JEIR T BUE T B AR 8 2 (8] [F) Pearson #H 9% 2 BUF1 Spearman F&AH % R 5 B LUK
B0 8 S AFAE B LR PEAR DS M L, Hodr Pearson #H2¢ 8 503 B #E AR i 22 [A] F)
L F, Spearman FRAHK RE E BRI EZ MIMAELMER R AT LU
BT, DI (VehPower) E4{mAAN, £ 90%M I ZRENIE 4-6
K, BINRER (= T8 HWAL 5%; FHER (VehAge) 707 RIRBCEER,
EW=SFEMHEPE ELE 60%, KRBT HUHERGENTE, LESY
(BonusMalus) /™ 75 ffi, £ 8091 {r 54 1 7E 50-100 [X [], ey #8111 455 2% (>150)
HEEAE 0.1%; X3 (Region) HZEM M (MehBrand) A AN, Hi =K
XA 5 EGEE 70%. DL Pearson AH o< REUE NbsdE, Xk (Area) H5%E
(Density) SHLEEEAML (p=097); B RER (DrivAge) 5RIEEL
(BonusMalus) 22K (p = —0.54), KMUFERERA. 28000 S i
IR S SRAHRAR D R 8, 5 ek 55384 . (HFEEEE R, AR MAELEIR 1)
AN, ATRE BB TH5 BANUER, DRILAE SCR BTGt i, 224
JEAR BRI S, SRR R G BRix te AR i



Dedrrton of WtFowes Doereuten of Yehige Doty puton of TivAse

& B wio0= &
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; l”l.... 3 '"H
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Orwigs
Oattaon of Somahaks Datrouson of VesBand Detrouton of Vendas
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o niMane

Ostetamon of Deredy Dastrinmon of Segan Oustctam of Arewy

2 Pearson AH2% & % (42 ) Al Spearman FkAH 5% &5 (4 1K)

() EMEER

1E DA A 2R B s A b 55 F RS SRS 368 % 4 PR AN TR R 2R ok 7 s 2R s Bl 3k A T
FhEr s AN 2158 kS o T AR SRS TE B R I H 1, DUMERE B . CRZ AT LA
TN P 2R T ATUESORN 22 85 56k B AR e skt 57, Bilm; = E(f;) % E(S;), HH, E(f; Xt
PR ATECTOME (I ME, PR KU B 58 N ORI R I KB, BOS; ) X i 2k o
P PUINEL () 35018, BOAE R IE A 2E 2 A R HSP I BR R I A RE ). AR 9 I 08
R EAE AR, AR TR (GLMD. [BIEMHEEAL (RT). BREERTH
A (GBM) DL EARZEMZE (NND TR G (ClaimNb), Jf Lhi s AR
I fE -
1 )7 EPERR (GLM)



GLM SRS 5 A TR i e 0 2 8t TR, OO T3 i 2 1 T A
R SRR BN AR (RBRED MIHEE SHETE OREET)
FRIEHT IR o X TR B, A SCRF AR 23 A s, F51 N R % #% & (Exposure)
PER ML T Coffset) AT 5 XU 28 5 5007 I 1) 22 57t o 1422 PR 3006 3300 3ok
76 GLM #9091, ARSCRAZ D @I 715, WAERHMER R R, B RHE,
PLARIAE BN CAIC) bR F R R A AL S5 by . VE X iR, Bl 5
7 B AR, A P 0T GLMO . F A5 78 75 T2 25 R e i o R IR s
5] Nog(Exposure) 48 £ /E NI, MWERFERRIIFLG, 20 TEN 4, M
BRXT LA RO TR B AR AR . BB T RS ARG RO MREL &
AreaGLM, AIC AFTFAL, Fit GLM1 (A EHED) Ridam. 530
GLM2 (fHIBRAS & AreaGLM FRASAL ) 4k &5 fib] g H K A 7R S B R R Dk B A P
Az VehBrand, 1931 GLM3 (JHFr7A: & AreaGLM #1 VehBrand 7)) AIC
B R R I BR AR B VehBrand Sk 784 (1) iR S5 R 2 A 1, mT LLAIT, GLM3
FERIUAET

255

*- tree 1000
1-8D rute
L] min CV rule
- o
§ &
b=}
€
t o
E 3 *
©
O

240

cost-complexity parameter (log-acale)

K 3 AN CP R R 58 IR 1% 72 ]

2. [EAREA (RT)

FEZERSE M, [R]85 8 VA B AR i = TR R 0 B /N B X0, 20 2
5 26 Cln s SRR B T BRMED o BRIR 7 BB B L P RFAEX A0 431 s,
Sy EJE T DXITRA R 22 B b X028 &, ASCRAER 0%, @il s
P AT BE MR A A B AR o ).

(] YA 25 5 RT3k B ) 43 R AAE 25 [ 1T P B P00 & o S P i A 5T B 50 AL R
71, TSI NBIRNE, R TUBT AL, RV v B S NE AR HOHE PR B ) e K
RS BIR:, AR 2 BTk (Cost-Complexity Pruning) SRMIRR X%
PR ZE DT NI 7 3 FE RT #40h, ASCIE IS 4 2 A [R50 B R AR SR
TR Z R AE (ClaimNb), FFiEE A X IE . BRI BRI, DR
FIERERA AR . CEERRERERESE (CP) LLREU/N R/ MEA



ERERAE (RTD, RBEZHMMHE, ARRER, (AR IE AR 8
Tk BR A A INFEAE I AR, T AR R M R AR, (H ] B2 SRR
B QAR (RT2). $ FROCEE R CP EAHIME RTL 5 RT2 XM HIHEE
# RT3 5 RT4,

AR SRR RS SIGAE RIS, KRR 10 746, FExaE4S CP
EHHHES TR PEIGIERZ, B4 505 Sk P8 SURAIE R % F /M CP 14,
& 3 s, 0.0001 FENERART (RT5) .

3. BREESETTHHL (GBMD

BEEIR T (Gradient Boosting Machines) & —Fh4E a2 31 508, i 4K
HEZ A9 BIBABIETINR 2, ST R R RS ideae /1. 755
B, GBM A% O A TE T3 RIE I AR LR M d AL BE 17 5 %o AN T4l 40 1)
B X T m ok kAR, R TR HLE O B AT R B fRR

1 s AT =1 Jrgr 5y SR N = N = Wl T S
™ = = R T R R A AR R, SRR BCR A b
fia %

L.F) =228, [yilog (F55) - (v — e7)]

E'F [X;)

BT 59 2 1 88 R () T S0 0GR S0k B ™ L R T A

Frm(X) = Fm=(X0) 4+ v - hy (X)), DB IE R0 TG 5 SEPR 2RI O 2 5,
Hov R lgi B 1, BT Edl s ook, Bkt g . /£ GBM #iarH,
SR I AN A SRR A i 2 AR, B TR B BIE A T R EA0EL (ClaimNb)
IR, ARSCA4H —Fh GBM:

TARARTEHL (GBML): RAIARA BB, AR 550 e 0 R B MBI FA
2, BRI BONREAR R ISR 1 4 R I (F (X)) = log(F)) , Hlid
B IEIME, & B u(X) . CEARSCHIRI TS, AR T DU (Rt
TRIE ¥ (maxdepth) 5N 2 FEHET 50 kAR, Wik ZB 18 IERR Z ALY,
BN EFEAEL (minbucket) BE7E N 10000, 2% 33 JE i B & ka = E
.,

GLM 2Tl (GBM2): Stz GLM 1E g FELe TR A, e 2k itk XU 2%
N, LA GLM TWER Zy; — Vev Hbr, IS IRANUHEIELNE 58 TN, M
MREIE 456 GLM I a] Rt S EE A AL R G M, el 2R YRR 2R PE 1 5 &
SRR E SIS T — 35,

W4Tl (GBM3): SIAF /N2 R (v = 0.75) 5308 F 7 (y = 0.3),
R AR T SE T, FH T PR AN LS R AL A S BTIE E, Ja e 38 ik AR
(M = 1008 i fase . shE R T INESHEHIEk, BN R R.

4. PREMZE (NN

FHZ 2% (Neural Network, NN 8 i JE 2R AR i He i NRFE S H b &



R ARRR, NIRRT M RIS EENERE . FEER e, HhE M
RO LA LE T H AR B 302 ) M 28 B0 -5 R 2R M ) RS AR 20 . 76 NN 358
gy, SCEE R ELA B REEZE 1 3R JE A 20 X 4 R A T BR B R PR AR R AT
W&k, RN REH SIS EFEFrLmEsk. e, I BT
T, FEIE S R 2 SR PR A AR SRR AR A L B

AR B R 2 /M % (Shallow Feedforward Network), 45 #) 3%
BINZ: 8 AT, ST 8 MR AR E; FRUZ: 64 MEZ T, BUSHECN RelLU
(Rectified Linear Unit) a(z) = max(0.z); %HE: 1A, PR BB
HHEEAE, 0% 0k Softplus: z — Softplus(z) = log(1+ &%), X THIAFEAK;,
A Ty 3, = Softplus(W, - ReLU(W,X; + by )+ b.). M, W RIW, AL
AR, boFIb g B

X FAR BRI IREL, 5% R E e SO TARA R 22 «

L= ﬁE‘?;l (J’:‘ |C'E% - (- f:‘]‘)

SCESER FIBEHLER S B FE (SGD) B, “# > YT E B = 0.01,
PLE SRR T v = 0.9 iR, HEH My
Wt = W —py L4+ v. (WO — wi-1)

By 0 ik S AR s R T > S BRI R

NN2 FEAAE NN1 JEAE FIEat sl Zhdt— B oetb ke, BL NN1 fiIlZ:%
BAFNWIGEME, TARBENIVIATE: &F 50 3524 > KRR 10%, B S50
B, BEINRREA A CHE 128, VIGGshER Tv =09, FHIZPHEKEr =0.99
PARS B USSR

5. SBHRHE

TELRISE M 5 RS A R, VP 22 [ AR B L A RO I FE LR ML & e 77, 2
T AL EAAEE T, BOTOAE HAS A S5 T H AR . Xk a2 5 T
B B RGN, HI SRR RS O B A SCE G
BEASHEVE NI 5 AR R CABR THAR 2P o AR ST I 298 P A HE I 2
PPN, H—, FIFHNZGEBIEIA WG MR, JH5 21 AR UEE T
DA 2=, DARUREETAE N, SERRE A B AR, P0G 2 i i 1) 2532 A
HBRE, ISR — BT RN o BOs B 2k; e, Bz
BRI N FH TR A B A MR AR I TN 25 SR, AT A5 28 28 AR oA 1R 8 i (1) B X T
AE

M. Gini REFERELEAS R A

(—) A

2R SE e T AR R R AR 26 S [ R X 18] R 0 Bk, il 4 firs.
S ) RS 7 (1 B0 L o B 20 % 446 2 BT 288 0 F B S B S [ 4002 R0 e
fe. BEEEIRFEHL (GBM) TEJKURIX 43 RE JIRIHE R — SO 7 TR IR, ke



2 2 5 PLAEAR v B2 il 2 i I, U R AE e U XIS PR A 1 B R 31
73, AREUE LA v RS DR B DX AR TS AR R VE R R RE /T o BRI AR (RT) %
R R, RTS 7R H RS R B0+ AR, ) SRR (GLMD
A B E (GLMO-GLM3) Z [a) 2= 5 W8, (HLEA AL AR RS X3t & et fHL
FE A S RS A H LA 25 2 R D4 (NIND - ERIRAE 6 X[ 200 AR T 2%

ERAFENEA L, JCHAE RBURZHB R BB, RYHAAET G 5L

ZACRETIAS LA AL

.’/f-

4 GLM R B AR BT 2 AR 25 M 2 (e B« Iml AR pg A8 B v
FEMZABIEZE ML O by BEFZIRTINLA AR P R 2k (2 F) FRIE%E
it 24 DAt o s A TR ) B ARG rh BT T R A AR 2 i 28 CH )

QEORE"== JES (bl EiLte P e g4
MRS = FAE R BOE, ATUMSRIA R AR S 5080E T Tl 2, i

R 3 PR,
ANFBERFIREAR N . FEASNRITARATRZE . Gini ZEUHT il 2 (7]

*3
JH 1 ABC
Bernoulli deviance loss D Gini Index
BRI 425 In-sample-loss £  Out-sample-loss gt ABC
T
GLMO 25.8587 25.8986 0.3457 0.3962




GLMO- Isotonic 27.8534 28.1265 0.3571 0.4844
GLM1 24.1009 24.1775 0.3551 0.3378
GLM1- Isotonic 25.5376 26.1988 0.3672 0.3258
GLM2 24.1018 24.1762 0.3550 0.3376
GLM2- Isotonic 25.6134 26.0055 0.3685 0.3233
GLM3 24.1405 242214 0.3558 0.3385
GLM3- Isotonic 26.1417 26.5958 0.3646 0.3316
RT1 24.0568 24.2260 0.3687 0.3441

RT1- Isotonic 29.0850 29.2360 0.3741 0.3247
RT2 23.9634 24.1579 0.3575 0.3379

RT2- Isotonic 28.1943 28.3761 0.3679 0.3308
RT3 24.2256 24.3553 0.3502 0.3628

RT3- Isotonic 28.8305 28.9398 0.3633 0.3539
RT4 23.3986 24.0863 0.3564 0.3389

RT4- Isotonic 27.8155 28.4248 0.3678 0.3177
RT5 23.6684 23.9565 0.3815 0.3317

RT5- Isotonic 27.1569 28.1007 0.3972 0.3274
GBM1 23.5669 23.7244 0.3978 0.3188
GBM1-Isotonic 25.1213 24.6327 0.3942 0.3098
GBM2 24.1009 241774 0.3601 0.3226
GBM2-Isotonic 24.5384 25.1489 0.3688 0.3137
GBM3 23.3900 23.8020 0.3560 0.3197
GBM3-Isotonic 25.5793 26.8320 0.3567 0.3173
NN1 25.1145 25.0894 0.2799 0.3426
NN1-Isotonic 27.8155 27.1892 0.2973 0.3402
NN2 24.8811 24.8550 0.2817 0.3417
NN2-Isotonic 28.0852 28.3619 0.3082 0.3389

SR AR, GLMO ((UE#FEDD 13t e REEK, 18 0.3457, ABC {H#%
B, N 0.3962, RIHJUFILIEX K. I NERRAEE G, GLML e 251
$ET7+% 0.3551, ABC 4% 0.3378. IHid 20 (R A £ % & (\VehBrand. AreaGLM)
FIRET GLM3 fU3E JE RBURTHZE 0.3558, B a1k GLM A5 2 ] 3 ik il /e 5 -
P — 8.

(] = 3ok = 2 RS BN A B B 0 T XU S 3 P TR RO o AR BT A 1)
PR RT1 YL JE 250N 0.3687, ABC {0 0.3441; #id3 NIRIFE R ES
B RTS A8, L8 2%t TH % 0.3815, ABC fHFF % 0.3317, FEAAMR
PR E 23.9565. 1% 3K BIE FE B A P A 5T S Sz A Re /o, @it G .

GBM JEIT 4 2 AR IS SR RAB IR 22, 7R R 2% KU Ui #2  R i
Mo TARASRTHHIBE AL IR JE R & =, N 0.3978, ABC {H#fIK, 4 0.3188, #F
KRAMGRRAL Y 23.7244, TEMRTIHMBERL, AI7 Hag KW AELIERBRE ).
{H GBM fiH 5 A SR i, L SRR Rr M mT e GRS S 103 IH B
I R -

PN ZE (NND BE% I8 AR e 1 WS 4 S 22 BLALRE, (HMERESZ IR T
ZRRFE S IEMAEAS 2 . NN1 BAYIE JE 230 0.2799, ABC K 0.3426; tiidta
) NN2 A3 2 2 BB THE 0.2817, ABC B4 0.3417, FEAS MR BRI,
4 24.8550, FARFKILAIA K& GBM Fl[E] A




7E IR At b, ARSCHE— 20 5 NS RN ET e R AL HE . S92 (A
IF7E 2B P RES R T e R0, BRK ABC, TFHEZSB[RHREREH 2GS
DA AR HE T 16— 3 2R10, 2833 ENE A PR REA ] AR R 1 BT, G
GLM2 FEASMGI K 1 24.1762 #2755 % 26.0055, RT5 [ 23.9565 14 28.1007, #
BB ERCHE B OCE T HEPRE 0, E] e 75 22 DU PR B Y I LA 0 B AR . 1%
FE R RSB BIH B E A A2 R UE T AT B e, A Sumn i o P B 1 A
o EAI 3 B B R B0 IR GG T &5 AT A, R BRI % AR,
IR b M SR AR A5 ) LRSS H bR R B R IR 2 T R A, B FH 2508 [R]85 6 J A5
FRFREI I BER, S PRI T XoF J5 o0 A 1) e Lk 5 6 S8 PR T i ) T ASE 2,
ATCURIL, WIGRTARA TR AL XU [X 73 e 1 Bk, 55J8 RE0N 0.3978, 2454 I fil
PRl SR AE I, FERCHEIG Y RTS AR ALLE I B85t 5 A 18] A 0 US4 4T
7, HIEJE R¥N 0.3972, ABC 1N 0.3274.,

(=) B HIHE

T BN BV G UE S5 PR AR TR XU [X 43 e T IR &1, AR S0 7 il 4
il T GLM2, RT5. GBML1 L\ J NN2 5532 R HERCR XS LL . Kl 5 B,
MO BTGNP B SR, K SRR WIIE R R T 45 5, 4146 3R
TN B A AL HE S (RS HE 45

IR AT KT, AT 55 30 B S () B ki, O AR v KU X (7], T3
MHE AR, B X A EHE P A e 2 A IS o IX P 2 ) 594
AR RS HE P L fase it S22 MRGHE S, 400270 % X AR K T~
() LR IBIE LR ¢ &R, B T AR TN R RT B B HE R s e Il R, R g
G 1 AE XU TIUIIASERRY (ry v, ASRLELAT B ey RS (1) A A B DG . A o il A 54
ST 8 2k XU B A P AN AR 11 ) R, TR R S92 RV 8 T 17 RV X 70— £
P,

AN FTEULA ), 235 B I B £ e 200 TR G ME S 347 SR,
TEE AR HE F RS (I3t J8 R 50F1 ABC 1) [HIIRIF, 23 R 45 T i B
=5 BRI S, TEARAIX (6] o 22 A 5 46 TH0E A i i 22 [R) — A HE R R K, 5
SRS A RURSE TR B HE I BE 0 BT T B o 3X — ML AR 1 4603 [m] 3@ o 1
BEF K BB TG, BOFESRAL AR HE 7 S8 1 () RIS, A5 T 350 493 A TN
W o



VST ARt SR L | i

P DT I S Wl dalii 11

5 GLM3 BB SB RHERT Jo RO TR AE S0 Bl (/2 B) . RTS B SEBRHE R
JE BTG FIX LB Cf B GBML RSB A HE T Ja (1 T e Joxs BLEl (7
) LR NN2 R RSB REE AT e A PN AE 1 LE B CF )

h. 5B

A R IET IR 230 (Gini Index) S5HIZEHA (ABC) L& T
fHHELE, R T LAMRBR (GLM). [BIEM (RT). BAEEIRTHIL (GBM)
AR M2 (NND FEAEZR KRS S i b R . STk ENLBh 4258 =38 TT/R 1R
SR I SE LS R, BEEEIRTIIL (GBM) IMARA SR TR 7 UGl 2%
SR ILHECHE /1 R, HEEJE K%M 0.3978, ABC {E°M 0.3188, HAfA
MR IR B Z5E95 5 R AR R (RTS-Isotonic) 7ERERIPERE St A2
B B A5 P4, HL3E B 2R %0 0.3972, ABC {E 9 0.3274; GLM I T2 R T4k
PR, MU RO e R AP 2% U R I H & S EUZ AR T AN A2 o
[, 253 AT 2 BUG 00T RefE 3 m B (1) 36 JE REUTHIHIK ABC fH, BiiZ
J7 V5 RS B AR TR 1 RS HE PP R e TR A E M T [EIR, ASCRTIR U3 e &R
5 ABC XA 5 S B AFE LR B 7R :

F—, e RES ABC fabr MAELEAS SR AL T B AMENLA, SRHMESL TR bR
FIRIBRTE . JE 8 REGE IR (41 GBM1. RTS) e 5 A5 Rt [X 4 i XU {7



i, SCRFZESAEA; ABC B AT I 2 BH FR0I CR 3% 5 S B 2 o A5 56—
H, RGMmZET /N, Flin, GBML ) ABC fii Ny 0.3188, HEALT GLM 4k
R, BoRIELEMEATRE S FR . L, EEBANTEN AL R ST &
X ERAREE, dRe oSS 2 ) RS HET 5 e i AT

B, RAEFERRUE R R SR, &R R OEN TR SHIE
SRR, GBM LA AR M@ SR IS, 7R 2 R 4 - 2
F AT HABEIY SR, HE R (T RS 5 PR R T R A 2 g uf
ek HIE B E . ML, FERESERAERT (RT5-Isotonic) @
RE B R 5 32 WIREAL AL, TEARFFR L R B (0.3972) I [EII PR T H L,
W GVENSERRE S T T 2. 464 GLM /RS LE RIENE AR RIFR, (B
FE . SHECEW, U5 T XSRS ) L 453 5. A MR E SRR
P2, HILR REUET 0.30, UilALEE = R0 N SHSEUR R, HXUS:
HEFREIE R Rk, FREG A R TRk 55 TR SHEORAE S, fERAIERE. 5
3K AT R 2 TR AL AT L B

=, SFBEIAERZER FocE T AEH T SRFULEC. #iln, RTS
2B UE G 3 B 2% 0.3815 #2714 0.3972, ABC {HH1 0.3317 [%% 0.3274;
GLM2 £ HE 55 Je 20 0.3550 F+ £ 0.3685, ABC fE M 0.3376 4% 0.3233.
XK IAEB A REAS ST R I B M S — Bk, TS 5 2 0 1 AP
EFEE, 2R SEFEAIME R BT (40 RTS B 23.9565 #4114 28.1007),
PEINTE SRR B A 7 BT HE P PR T S LA RS R 2 ) () B

2 ERNR, ASCIGAE T REJE 2 E S ABC 7R @ BRI PAS b A Sk 5
SEFVE, JEEE SEUE TR : GBM R ILAL, RT5-Isotonic 7614 A 5 ] ik
Z B NS IR B R AT, GLM S5 W& 1E S 2 XU IR EAFERIR, s
[ELEAE R g A 38 5 R A SR THHE P R I % TR IR B A RIE R AR R 5
M RSAR A IR AL T e il . AT RIS .
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 DEASURRERR. EREKNAT
RN — — BT ANEAREPE OLG B

HE:
READEMTEMEN “HRMA. DT, MEBE-FADT “KE-H
7 WEAREH, A—AEEFTE. BRAORENEFIK, BEEXAREFTE.
BADRENEFER, EARMNADERRATEWH R ERE, EFHAXNE
ARG EERBRKREK, HXEMERT RE‘L2RERRREZNGEQHFAE
AXETHEAERTUABM T LHTRANEBWNAA T AR RS —HAHH
B, IINERFAAKNERLROMWERBRNBOR, 2T REX 0 F LR
BARE KA PNTFEMALBRAFHR R R EA, ERBRBEREAX
BRERZEAFALANRR . XNEERTEARNATRZLRE 20 BENTF %,
ERELEFEAT 2 AHBA AT, HRH, BREBEKEK2ERENTF
%, EARBRAF MR B, #—FH, RCZIE 6 5 AL R B kB R A
X %% B 5 RE 4 ] B SE I AR MR\ S S A I B 4 2 48 A KCF B9 BOR B AT

KEEW: ERFAXERERR, EREME, KATTFE, #H2BAN, AAHEAR
7 Ut

—. 5|5

AR, HEN O Z R R B PR, R BRI RS 9K, St FR
DPARREERAL, A N R N RS (PES L 2024), 2023 EF
65 & K LA E NI ELE D 15.4%, 326 B A [ 15058 [ Z W A A S it ——T7%;
MM CREN OS5k g4 2024) mr%n, [FSERE AL E RO 1.01, A
B E T E LNOEEKT 2.1 f—2F. ok, MREDE R E SR AL
2010 “EFRE N D75 R 34.2%, F| 2023 EHLF: L TH & 46.5%, SHrs: F I,
FEIN O FEAAHZHINE . AREESG N DORZDIEN ST, N2
BEFRAEFEE N, HEWMBEMI AR AR IEA WIS, B CPEA A
e 2024) A1, 1985-2022 4E[H], AEZ7E) 1N OF2 3 E SRR 6.14 4F
TR T 10.88 45 2012-2022 4E[E], AN BEARPEIIIEKZ EIE 6.7%.
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Ue, FEMANOEAREREY “Zitt. bk, mENE -FA0 “duE-
JiE” AR ARS, N ER. RADRERZGHE, HRNRAET R,
N DR 2GR (KRR, 2021).

PEIRIN N SRR Z AR R i O PR 0, B AR R E AR 5 B IR R
REK, SEFRR T RIE 2 R A R R QDA & . EA RARFEIRE
TRESAR S TR K E ORED, BIHEARRRIY & e riEiE, fid % 40 25 mid
FERIE R TR R AL R “HRAIRED " (1 “ K IEIRIRAR L AT K
R YD, RIS N AR U RFER 88T 22 I ELRRAE 57 30 i 3 i) O 7 116
WL FA TS E R N DL AR K, = SR F R R e Bk 4+
FEMR” MESRIFEKRR.

A B AR e 97 28 RIS IX — BRI R IR U84 . 2009 4 6 H, [E 55 B
AT 8 o AT TR A O3 G PR 2 R AT (AR SRR 26 5C (W 4 (2009)
94 5), RERZBORHMER R LIGHMKEE P, 20134 11 H, (Pt
SRS T HE KRB RE) IR L, BRI B ARSI =
TR, Bt PRl T BORIVE RS . 2017 4 11 A, ESEHA CRlFEH
7r B SR TS St ORI B St T 58 ) s b A A RV AT A TE St ORI e (0 AR AE
EEVEENAEEES. 2019 £ 7 A, ESEHE S DU, ZemiETR
P B A ORI B A, I T O A A T S

IESR BRI — B, AE P EATE B KRN iR, 2013 4, SEM+ /s ="
B E R IER BRI EE, Ao B SRR BUR R I T2
HEAR . 2 ZHE0H AN RS E LS, 2024 £ 9 H, S+ maEA
RARKEEFZSZAZHE - XWHFIOREL 7 (2EANRARREHSE R
R T R AR E BRI g ), RIS, (55 B ok Tt ARk
TEIRREERS M%) IR ALHE

“HERERAARAE, IRTF NIRRT MR, AR R = KR o 0
o SR E BRI LR R EAN I TR R Ao s e PR R LA o
ML, BT BEAKI e 77 2 ORI 5 SE AR IR AR BUR B SGAR - AEBRIEL S5 T 17 4
RAZRERNAT, FREEAETHMIGR, KWTBCRI Sk, — e
ARG — RS, NFRERRER RRARISAT IR 15K S5 —J5m, el
R B e R NRARAEIEAR. A, EATBARIN IR E (R AT E R IR R A
9 o [FIHERE A RO, Hah SR 2 AT 28 R A
A KT 7 A AR G 2 A SIE SR AR AR [ A5 5 A Rl 77 22 DR 6 P 00 B B 4 ]
B, e g e Lol 2 e e SE IR ARARIN K ? R R AR AE e S i KA AR A KT
MIBERA S ? IXHR R P RASCER U E fl. BRI, AN HcE - A
MR, R HBRABNNSEAR R EEN, Wd 7 MR EE TR,
WA OB TN 7 B A e P 1) =) OLG LAY, BRI [ A A KI5 9% 22 AR IR
SRAE SR IRR BT AT S AN AR A LR G 7M, TR TSP A4
AR R AR AR A B2 A Rl 5 57 22 ORI A IR IR AR EUR A 5 (R B LA o

. XERZRRR
(—) B REAKN 77222 PRI B X NANE S5 R 248 i ) 521
HEr, 2T EA RARNE 772 R0 B 78 ek b, Horp g |7 SCHRE N



HFR. Glomm 45( 2010 AP AR TR G, Az F BRI — Mt OLG AR,
WA AR TFRE S OCEX ST A SRR s . BEA R, & B EAH
T A RFRE SRS AILHE SHEMEHE R, NS EAE T
B, SRAMmKBIRE, 4tko4E R KP4 15 2 % 4k ¥ %% . Kaganovich F
Zilcha( 2012)PI4g % 7 —AN N BEA S ) = 1 OLG #E8Y, & S A 78 BUR I X
WNTEFRZ ARG 5 A E S 2 R BC in) B, 25 53R B AR BT B LAt o
SEAFE NI FRE RGBS R m I A E S bl AT Esh A 1%
AEYREARPFR, EMRAZTHKE, RN IEREERIANFERE. 7
RANZE/NE (2008) BIFA Mg EE 7 a8 B AR HLHI =1 OLG #i%Y,
K AL 248 ) 2R B Ak 5 1 SR F S e L RS LA 32% . e BRI ZE /N
(2015) VLKA E RMAERNNAAL, BAE T EA B S HX ) A 2 5 R 5 o )
S NJTEAT R MEHE T . A (2016) BIgE—5 WARFILGFAM A R,
W R BLE A BT AR FEBUR BARTE — E R LRI SR R, HE R —T
2 FERES WA FERPRIL . S5 S (20200 ©U) AR R 2508,
IS HUE T BIAIE T B B AR 5 7R 2 ORI B 2 5O 1 A B R it R A R R AN
[F] A FLBUR B AR JE R R

(=) FERIBRECER A RN AFZE 5200

HAl, KT ERIBRBOR N ZE52 00 (T 78 SCRR A A R, B A
S AZ IS 5 R0 R £ 1 AR AE A —F0 « Deaton and Paxson (1994)7hz FH 44 7) iR
1%, 8T AR AN PE RS, BRI E IR 1B R B AT DL
ZZAR N O Z AL SRR PG . AT SFRR (2022) BLE 5 R
PERFEAN NS — MBS R T IX — Mk, BF AR IR IR IR AR BUR & P B
K, FNYE/DNERIANERE., BREE (2024) B, Fxp4 (2024) B, s
PEE (2021) DUFIRGRRE (2017) DR H IR 22 B AR K T SR
oL, B R IAEIRIBRBUR B B IR A TR E & B AE, XWEMIINATE
FEA T BRI . Zhang AT Cao (2024) [MWSWGEE T —ANMios EiRBIK. A TEHER
FIARKR SN TR AR 7S — M ETAR T, T 70 R IAE IR 1B AR BRI Szt 2 5 5
FEEXTARMZE BRI, H T RIARET LA B ARG & T m AR
&, RIARBRIRAA PSR D . Ak, A 2EE S B IE IR B RBOR 2 RN
APEEFRRE . 25 (2018) MEST T — AN T 57 sh 1T EERE . SRR
A B HOEPARER, B 570 R I E IR AR PR AT 73 3% TR 55 AR BT 52 21 1) 7 fm) s a5 K
SHH WAL G IR . Lisa (2023) USHE HE IR B ARBUR AR 2 2Bk N
PN TE A BIAZ O BUR, A EI 2 I JRIFR % B SRR 5 2 R SN AS P45

(=) ZEIRIBARBURNT A 248 F ) 20

A T FESCHRAT R 1R IR AR IBURE 5 4 A8 R () GG T 1) 2 3R], (HIFRIE
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E5F, 2023). [k, FREGAE I 20X o FH it 2 BRAK 2 55 N IR 5T e 1R 55 Bl 41t
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gender P (HPE=1, Zot=0)
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s FLARES BTSRRI T AR IREEA R T ORI A R AR SR R T RIS 2 4
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RIS R T ZAE NI R WU HERFR (chronic, 2 BAEBIEND A3 W ig e
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B EfIA ST
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W2 B RIS RN e 2 IR ITRIRE S RN
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AP YiE WHEZE Min Max Yi1E FrdEZE  Min Max
eco_support_d 0.256 0.436 0 1 0.143 0.350 0 1
eco_support 405.8 1,142 0 8,000 280.4 9984 O 8,000

12016 4 (EH P TEAM S B RERETFHREHERNELY (HE (2016) 35) frfig
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Gi—TRIFR N “ I 2 i BEEE 15 https://www.gov.cn/zhengce/content/2016-01/12/content_10582.htm
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care_support_(g 0.457 0.498 0 1 0.453 0.498 0 1
care_support 4543 7720 0 336 38.90 6895 0 336
age 64.91 8.413 42 95 60.65 8391 41 92
gender 0.478 0500 0 1 0.419 0493 0 1
marriage 2.535 0841 0 3 2.608 0790 0 3
education 1.163 1019 0 4 1.097 1014 0 4
income 2,017 7,427 0 100,000 | 702.2 4156 0 120,000
retirement 0.818 0386 0 1 0.665 0472 0 1
smoke 0.265 0441 0 1 0.236 0425 0 1
drink 0.314 0464 0 1 0.306 0461 0 1
chronic 0.659 0474 0 1 0.754 0431 0 1
health 0.778 0736 0 2 0.690 0725 0 2
medical 102.4 9186 0 30,000 |88.94 1,277 0 68,622
activity 0.502 0500 0 1 0.520 0500 0 1
child 2.869 1343 0 10 2.507 1545 0 10
grandchild 4,983 3537 0 14 4.567 3549 0 14
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R R FS I R BRI R, SR 1)1 Lo R IR B SRR RO S 22 8 2.9%, 17
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RS SR KIBINZ) 10% (=e®9%% — 1), SRS, W2 B R RKTE—
DARHEE T SCBRER F 2 (A5 SCRFIIR 55 SCRFISEIE,  IX AT BE 2 B T3 2 8 RO
TRESA Rz T AR B BRI S0, S MR ERRKT, WTRER T 2 5 &
ARG I T RE N B IE TR SR RES . ZENELZ IS 5T LIH
MRk, AR 1S EE N RO AL, IRt R IRAEAZ O SR E AR
ZHARAL -
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% 3:
REGTS A O A
HAE: &) (2) (3) (4)
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(Goodman-Bacon, 2021; X34, 2022). A CZME Cengiz 25 (2019) i HifHE
BRI T7, NAC PR IR B AR 200k Ab B B 0 A 20 sk A B R AR ) i O
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Ffafiit., HSEIAMSERNE 4 iR R 45 (D FIRE (2) PR
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AR fEEE
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B, 2 i RO DR IS R EOR 2 2 3 I8 N1 2 (1) R 257 SERFAIIR 5532
Ff, FEZELEIHR M, MR EE . XA RRM T REHERS. K
ST AR R LRI I, BVE S ik 2 J B DR IS RENS 22 22
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# (. (2) P IIREER T L AR AT L IR 2 s RO CR R AR BR
6] N SR IRE I, (3) (4) MFINRR SR T AT R T Ll 2 Ja R
I PRESARER ) B 25 SCRRIIREM . G5 RER N, rhaE eIl 2 i RO £k
WSz SR (10 SIS A QP 17 N 22 B STRF AR 55 SRR BT B 38 RE i, Il AE SR 1 el
Yk 2 Jei BRI ORISR AQPR 7] N 22 57 SCRF AN IR 55 S35 3 IR AR o 3T
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FRTX HE T FRETX HET X

H AR & D) (2) (3) (4)
post 0.652*** 0.162 0.388*** 0.035
(0.242) (0.150) (0.135) (0.103)
Control Yes Yes Yes Yes
FEEE EMM. Yes Yes Yes Yes
W E RN, Yes Yes Yes Yes
Constant -6.968** -14.110%** -0.840 1.416
(2.760) (1.878) (1.514) (1.311)
N 1436 2286 2312 3081
adj. R* 0.200 0.207 0.329 0.326

e *FIRME 10%/K°F ERZE, **RIRAE 5%/KF R, *FIR7E 1%KL

o

2.0 1R o

ERERRAIE RS, RERRSRERREERINRHNEE, —FH
HSL HEATH. ERAEREEG At S84 T, RS REXLR
FARIIALAFAE, T2 RHEACL . ME W GRIEATT 4%, 2023). BEA SR
R8T A USRI 5 FEARFR S FEZ AR R, IR = E 0 70 SCARUE AR L
SARBRSCRFRIREm . R, A SOR RIS PLAZARA AR I A WIR L/ E R VN kit
175 AT

AL N S AR B A BEAR 23 R« TS A« 3 5 M8, MR P
Ho & 6-1 FILERRY, ESWRN RIFIIZEANSINE 2 FE R B RE G2 %
TRUETE Z AT R USRS K ZERR AT 2 MR @ B A B3 gtk
M, USRS TR E M NTE RS R 0 28— B B b, EARSR LR Z R IR, &
FORBAEXS AR, R R & 5 @ AR PRSCRERE 77, NI RESE7E T2 75 ZERT e 42
HEEE 2 A TR . 1SS, S EBMEEE AL E %O RE. 1E
FEPZFE ISR, X2 N —RSEEERXRMA TR0 ET, 5
TN I, RIS AE B LI iEkiEm A e AR bR Bl (I FEF2 2 AF, Rl
2 JE R IR ARR ARG 5 SR I B

AR, ASCHRAE e B AS AR U R AR 73 A« TS 3 5 Rl AR w
H, B2 T L USRI A FERTF T 2 J BRI PR BS X AR B SR I 22 b 52
M, Z55403R 6-2 fvn, WSS REMH, K52 ERAWRE G, XS
RERGFM O T LMET SRR S SRR M. N EE R RE
(Kinemund & Rein, 1999; Fagi%4%, 2018; T AJII&E, 2020), C45 1 Lolidts
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[ R . E 8 B . R
H AR & (D (2) (3) (4)
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Control Yes Yes Yes Yes
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W E RN, Yes Yes Yes Yes
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CLUE = CLUE =
H AR D (2) (3) (4)
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KEEFE E R, Yes Yes Yes Yes
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Constant -8.097***  -7,083*** 2.122%** 2.224
(1.029) (2.223) (0.634) (1.419)
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adj.R*® 0.193 0.268 0.330 0.342

e *RORAE 10%/KF R, **ERIRTE 5%/KF ERZE, **RKIRTE 1%/KF E i

%‘o

3 X 5 b

W 22 G At 2 R A R I 2 —JCaHRHIE, THmIR 2 K AT, A&
R EATE I/ BIMERR . RYEL AR E AR B AT IE . 2 MR ST IS 1 HE %
Frpmt, (32 L5 2RI, 57sh IR BT R 25, X RIER L
MG 2 5 R AR TE 7 2OR R T e . IRl A SCH A2 U5 8 1) 8 (3 MK A



Iy RIRBEREARFN £ MR, TRACI 2 Ji RO CRESAR PR ] R SCRF I 22 Ak s .
WX R RASE R NER 7-1 . £ 7-1 FE (DL (2) BFS IR,
2 J& R AR S A 2 A I AR ) N &5 S FF I 22 s (3D
(A FF 53 AR I 2 J2 R PR IS 3 R AN 2 A R AR B ) AR 45 SCRE
s, AR EH, S5 2 BRAWRKE, WEE R 7L &5
TR FEAA, HERNTF R K B E N 12 M E R F LA G R
BER, RPN L KR, XA RS R £ M ER T 5
JIRRA R MT 2 MERKU, BT EEE NI — N AN AR
JEAEHBEAT AR IAEE, I H RPN Lo A A s, PR AL E B A ) T
PR B SRR T 7 W 55 6 A7 o T A B (IR 5% S AR A IR
B ) TR T LR IR S5 SRR T LB R T

R RERSEFREEAEENEA. <ZWibE, HAANZAE
CCIRTE ). R EMEG A LT LRI SE 06 R 21870 I i <
LR A XAV E A S 17 . ZE S0 T R SRR &5 BB A
BIREIRM  FI, ARSCHESZ U7 8 e M IX AR 22 SO R Bl IR AR B, B HF
Ao R EAMAR ZH, PR AIW 2 E R RS AR R R SRSk
Sk, RAGRINE 7-2 fis. 13 7-2 TR (D, (2) WA RIRER 2 R R
RIP RS R 2 A £ 2 X I AR PR IA] R &5 LR fsem; (3D (4) Bisl4y
R R IR 2 F8 BRI PRS2 AN A7 2 1 X B BRI B R4S SCREIRZ M
PRAE T BRI R B AEAR 2= X A, 30 2 Ja RO ARSI AR BRI T 22355 SCRFFIIR S S
FERIRZm BN . IX AT RE R TR S 2PN E B2, EIXEF5 L
T SEEONIR B IX SR AR I 2 E AT AN — Rtk 30, R R iR
INFI FEIBAE AT UEN] (FhERITE D22, 2010), DRI 2 JE B AR 625 1E 20X
W73 48 77 2 R AR5 -

X R 5T A3
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K71 Wz RNt

I E20] AR E20l
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post 0.074 0.272*** 0.184* 0.055

(0.184) (0.103) (0.104) (0.065)
Control Yes Yes Yes Yes
FEEEEMN.  Yes Yes Yes Yes
W EERN  Yes Yes Yes Yes

12025 FWHT M = EFRH “ SR RALICH, STIE TP EZR R R LR RS, @MU, 1T
P AR LR IFTIUE VAR BRRN, P RR R AT Tt s AR E TR R M A 10 £ 2 5
R T . AR R AE LR T M2 Ui RN “fR2edl”, HR=2 Ui MBI “ A6
47,



Constant -13.197*** -4.804*** 2.475** 1.452**

(1.799) (1.087) (1.062) (0.678)
N 2464 6721 3725 9068
adj. R* 0.222 0.197 0.353 0.332
* 72 fHE-AEfE e R

2% 7 % s
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FEEEEMN. Yes Yes Yes Yes
W EE RN, Yes Yes Yes Yes
Constant -6.866*** -7.750*** 2.789 1.591***
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adj. R* 0.174 0.211 0.339 0.340
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(=) B4 Hr
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(3) Frp . {HRE—J5TH, Xy NS, AT RS A71E A BENLIN 21 (78 7F
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fEs AR, RSN T2 B REARER, 5SS 5 KRR T,
J& B AT REAE A KBRS 7 I S IR 4 2o KR 2 T B K8 (R O (R B K S — 52
IWHT. Rk, ASCHE—25 A BE 4R BE T S ISR 200 i i B2 46 N i SR
W, AT BEN L AP e ke, 25 5R A 8 55 (2). (4) Fffim.

£ 8HH (1) FIASTINARBAE 5%MIKT ERENIE, R T BT
RO ZEZEN, NN CBEFENZSEANER 2 BRI IR0 N 2%
FPUELMNET LR XEWE S EENEBTEIMEREN, FEAH T ET
P IV 4] ARSI SRS 74, HEBh B A A TR A3 A0 AR K A, Rka R
TR, (HEE (3) PRI ATIALE, ARHE PRI ZFEN
TEY 2 o BRIHRARK (5L R 45 T 1 L IR S5 SRR I FE R %A B 2 57
ST Bk A R R B ORI P A I, ARSI R T SCH R BT R RN
fEHERGL. £ 8 HE (). (4) FILTRIM AT E NG, XEWREH LT EST
Wz . GRS ZRZEN, EITERED. SIRERFEIZFENE



Y2 i RIR ORI I N 45 T 7 W 2 NG SRR SS SCHF o X BT 4h
RERW], W2 JE R RS A B ECE 2 N RRO, it — gt T
i N AR s 22 8] R 485 B8 AN 55 51 3 B2 A iR T I

fit B L
% 8:
S Sl R SCREI K
HAR (D (2) (3) (4
post_health 0.198™ 0.033
(0.083) (0.052)
post_medicare -0.514™ -0.273"
(0.216) (0.131)
Control Yes Yes Yes Yes
I JRE ] 7E RN Yes Yes Yes Yes
Ik T [ 5 N Yes Yes Yes Yes
Constant -7.579™" -7.864™" 1.652" 1.638™
(0.937) (0.929) (0.573) (0.572)
N 9185 9185 12793 12793
adj.R* 0.208 0.208 0.340 0.340
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Long-Term Care Insurance and
Female Empowerment: Evidence from
a Quasi Experiment in China

____________________________________________________________________________________________________

Abstract:

This paper examines how China's long-term care insurance (LTCI) pilot program
affects female bargaining power using a quasi-natural experiment. We find that LTCI
significantly enhances women's intrahousehold bargaining power, primarily through
reducing informal care burdens and expanding employment opportunities in the formal
care sector. The treatment effects are more pronounced among higher-educated
households, those with healthy female members, and families with daughters, as well
as in rural and lower-income households. Our findings remain robust across multiple
empirical specifications and identification strategies, demonstrating the potential of
social insurance programs in promoting gender equality through care provision
restructuring.

Keywords: Long-term care insurance; bargaining power; crowding-out effect;
employment effect

1. Introduction

Rapidly aging population poses unprecedented challenges to social safety. By
2050, the proportion of citizens aged 65 and above is projected to surge from 12% to
26% (United Nations, 2022), amplifying demand for long-term care services. This
burden disproportionately falls on women, who traditionally shoulder 75% of unpaid
caregiving responsibilities (Pacheco et al., 2024). Such obligations constrain female
labor force participation, perpetuate gender income gaps, and reinforce patriarchal
norms, causing a dynamic echoing global patterns in aging societies (ILO, 2023). In
response, over 30 countries have implemented public long-term care insurance (LTCI)
to subsidize formal care services, aiming to alleviate household burdens (OECD, 2021).
Some studies have investigated the direct impacts of LTCI on the elderly's health status
and consumption (Chen and Ning, 2022; Liu et al., 2023) and indirect effects on labor
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supply (Ai et al., 2024; Geyer and Korfhage, 2015), but whether they empower women
economically and socially remains underexplored.

This paper investigates the causal impact of China's LTCI on female
empowerment by leveraging the staggered rollout of LTCI pilot programs across cities
as a quasi-natural experiment. Using longitudinal household data from the China
Household Finance Survey (CHFS), we employ women's relative income share within
households as our primary measure of female bargaining power, supplemented by two
additional indicators: financial authority and decision-making authority in household
affairs. Households are classified as treated if they reside in pilot cities, have at least
one member aged 60 or above, and include members enrolled in LTCI-covered medical
insurance programs during the post-implementation period. We then employ a
staggered difference-in-differences design to compare changes in women's bargaining
power between eligible and ineligible households.

Our results demonstrate that China's Long-Term Care Insurance program
significantly enhances female bargaining power across multiple dimensions. We find
that LTCI implementation increases women's relative income share by 1.15 percentage
points while simultaneously improving financial and decision-making authority by 2
and 4.77 percentage points, respectively. Event-study analyses confirm the validity of
our research design, showing no pre-treatment differences while revealing persistent
positive effects after policy implementation. These findings withstand a series of
robustness checks, including sample restrictions, alternative model specifications,
placebo tests and heterogeneous treatment effects.

The program'’s impacts operate through two distinct channels in the labor market.
On the supply side, the crowding-out effect on informal care provision significantly
increases female labor supply by reducing care-driven workforce non-participation (Fu
et al., 2017; Korfhage and Fischer-Weckemann, 2024), while simultaneously inducing
a household time reallocation where men compensate by increasing domestic chores.
On the demand side, the policy generates significant employment effects through
nursing industry expansion, creating opportunities that disproportionately benefit
women, who demonstrate substantially larger employment gains in the nursing sector
compared to men (Theobald and Chon, 2020). These gender-differentiated patterns
extend to work arrangements, with both genders experiencing increased annual work
hours but through distinct pathways—women primarily through care sector
employment and men mainly through extended market work. These findings
demonstrate how LTCI simultaneously restructures both care provision and
employment patterns while producing systematically gendered economic outcomes.

Treatment effects exhibit substantial heterogeneity across household
characteristics, being more pronounced among higher-educated households, those with
healthy female members, and families with daughters, as well as in rural and
lower-income households. This pattern indicates that LTCI most effectively supports
women facing both socioeconomic disadvantages and traditional care constraints,
while the gendered nature of the mechanisms ensures that women benefit more
substantially from both the supply-side care substitution and demand-side employment
expansion. The systematic variation in policy effectiveness across household types
underscores how existing resource allocations and care arrangements shape program
impacts.



Our work contributes to the three strands of literature. First, we add to the
literature on the economic and social impacts of LTCI. Existing studies have
investigated impacts of LTCI on the disable elderly's medical expenditure (Moon et al.,
2021; Feng et al., 2020; Lei et al., 2022; Han et al., 2024), hospital bed utilization
(Costa-Font and Courbage, 2018), non-medical consumption (Ameriks et al., 2020; Liu
et al., 2023), mortality risk (Sohn et al., 2020), and life satisfaction (Chen and Zhao,
2020; Wang et al., 2023). Additionally, some studies examine the impact of LTCI on
the spouses of individuals with disabilities (Luo et al., 2024) and even its
intergenerational transmission effects on children (Coe et al., 2023; Wang et al., 2025).
While Engers and Stern (2002) provided a seminal theoretical framework modeling
how families bargain over long-term care arrangements, our study advances this line of
inquiry by providing robust micro-econometric evidence on how a real-world LTCI
policy concretely influences female bargaining power, moving beyond theoretical
prediction to empirical validation.

Second, our findings reveal that LTCI produces gendered differentials in both the
crowding-out of informal care (Kim and Lim, 2015; Chen and Ning, 2022) and the
employment effects in the formal care sector, which subsequently trigger a
reconfiguration of intra-household power structures. While gender differences in the
labour force impact of LTCI have been found in studies in China (Yu et al, 2021),
Japan (Sugawara and Nakamura, 2014), Germany (Geyer and Korfhage, 2018), Korea
(Lee, 2024), England (Hussein et al., 2016) and elsewhere, the potential for such
policies to advance gender equality—specifically through restructuring household
employment patterns—remains underexplored.

Third, our study enhances the understanding of what affects female bargaining
power in the household. Female bargaining power depends on wealth (Dong, 2022),
education (Hossain, 2020), whether having children (Li and Wu, 2017), and gender
perspectives (Asiedu et al., 2021). Some studies investigate the institutional and policy
change on female empowerment (Tommasi, 2019; Calvi, 2020; Danquah et al., 2021,
Gu et al., 2022; Guiso and Zaccaria, 2023; Majlesi, 2016; Maldonado, 2024; Zhao and
Xi, 2024). For instance, Majlesi (2016) indicates that increased labor market
opportunities in Mexico have enabled women to gain decision-making power over
private goods and services. Calvi (2020) demonstrates that poverty among older
women in India reduces their bargaining power. Guiso and Zaccaria (2023) document
that Italian pension reforms have prompted households to increasingly allocate
economic leadership based on the relative skills of spouses. We enrich this literature by
exploiting the impact of LTCI.

2. Background

2.1 China's long-term care insurance

The LTCI is an important part of China's social insurance system, providing
services or financial protection for the basic living care and closely related medical
care of individuals with long-term disabilities. Its establishment and development
represent a critical initiative to address the care needs of the disabled elderly amid a
rapidly aging population. In 2012, Qingdao pioneered the LTCI pilot program, marking
China’s initial exploration into this domain. In 2016, the Ministry of Human Resources
and Social Security issued the "Guiding Opinions on Carrying Out Pilot LTCI System",
designating the first 15 pilot cities and formally launching China's LTCI system. Since



then, the pilot program has expanded significantly, extending to 49 pilot cities in 2020.
By the end of 2024, the LTCI system had covered over 180 million people in China,
with more than 2.6 million individuals benefiting from its provisions.

LTCI was initially targeted toward urban workers and retirees enrolled in the
Urban Employee Basic Medical Insurance (UEBMI) and the coverage was expanded to
residents enrolled in the Urban-Rural Resident Basic Medical Insurance (URRBMI),
depending on local economic and social development (Liu et al., 2023; Zhu and Osterle,
2019). For instance, cities such as Nantong, Xuzhou, and Suzhou in Jiangsu Province
have incorporated all residents into their LTCI coverage.

The financing of China's LTCI is primarily relying on the reallocation of medical
insurance funds, supplemented by fiscal allocations, and involving individual and
social participation. Currently, the financing channels in pilot regions mainly include
the reallocation of basic medical insurance funds for employees, government fiscal
subsidies, and individual contributions. The financing standards are determined
through either a fixed ratio or a fixed amount, with per capita financing amounts
varying across regions, generally ranging from 30 to 180 yuan per year. Additionally,
the LTCI fund follows the principle of "balanced revenue and expenditure with a slight
surplus." A portion of the funds is used to meet the current year's care expenditure
needs, while another part is reserved as a financial buffer to address future payment
pressures brought about by population aging and increased disability.

The reimbursement levels for LTCI differ across regions and types of care. For
home-based care, the compensation ratio is typically 75%, while for institutional care,
it is 70%. In pilot regions, the comprehensive reimbursement rate for medical and
caregiving expenses generally reaches 70%, with some areas even increasing it to 90%.
However, current reimbursement levels still fall short of covering all costs, particularly
for institutional care.

2.2 Division of labor between men and women in Chinese families

The division of labor between men and women in Chinese families has historically
evolved from a traditional gender-based model to a more diversified and
intergenerational structure. Before the establishment of the People's Republic of China,
family labor was predominantly organized around the principle of "men managing
external affairs and women managing internal affairs,” where men were primarily
responsible for the family's economic income, while women handled domestic tasks
such as household chores and child-rearing (Ebrey, 1993; Walker, 1993). This division
of labor, exemplified in agricultural societies by the adage "men plow and women
weave," became entrenched over centuries of feudal society. From the founding of
New China to the reform and opening-up period, the political slogan "women hold up
half the sky" encouraged women to participate in collective labor outside the home,
leading to a gradual loosening of traditional gender roles (Croll, 1983; Gao, 1994).

Following China's reform and opening-up, rural labor migration to urban areas
reshaped family dynamics, resulting in a "men work, women farm" model, where men
sought employment in cities while women remained in rural areas to manage farming
and family care (Jacka, 1997; Wolf, 1985). Since 2000, the division of labor has further
evolved into an intergenerational pattern, with younger generations migrating to urban
areas for work and older generations staying in rural regions to farm and care for
grandchildren (Le Mons Walker, 1993). In urban households, a similar trend has
emerged, with the traditional gender division of labor being increasingly challenged by
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women's rising educational attainment and societal participation since the 20th century.
Despite these advancements, significant disparities persist in the allocation of domestic
labor. Married women in urban areas continue to bear the majority of household
responsibilities, spending twice as much time on housework as men on average. These
patterns are influenced not only by socio-economic structures but also by deeply
ingrained gender role ideologies (Liu and Zuo, 2023).

3. Data and Methodology

3.1 Data

The household-level data used in this study is from the China Household Finance
Survey (CHFS). CHFS is a nationwide sample survey conducted by the China
Household Finance Survey and Research Centre at Southwestern University of Finance
and Economics, aiming to collect information on household finance. The main contents
include housing assets and financial wealth, indebtedness and credit constraints,
income and consumption, social security and insurance, intergenerational transfers,
demographic characteristics and employment, as well as payment habits, which
provide a comprehensive and detailed portrayal of households' economic and financial
behavior. City-level control variables are obtained from the China Statistical Yearbook
to account for regional economic conditions.

Our analysis utilizes seven waves of the China Household Finance Survey (2011,
2013, 2015, 2017, 2019, 2021, and 2023) covering 29 provinces and 355 counties. We
apply several sample restrictions: households with only adult males or only adult
females are excluded, as are those reporting negative income or assets, and households
with missing social insurance information. Additionally, all continuous variables are
trimmed at the 1st and 99th percentiles to mitigate the influence of extreme values.
After these adjustments, our final sample comprises 80,161 unique households,
representing 167,728 household-year observations.

3.2Variables and summary statistics

Given that China's LTCI is being piloted selectively across cities with varying
eligibility criteria, this paper determines LTCI eligibility based on three conditions.
First, the household must include at least one member aged 60 or above, with age data
drawn from the CHFS demographic records. Second, the household must reside in a
city that was officially designated as an LTCI pilot area in the survey year, as manually
collected and verified from policy documents summarized in Appendix Table 2. Third,
at least one household member must be enrolled in either Urban Employee Basic
Medical Insurance (UEBMI) or Urban-Rural Resident Basic Medical Insurance
(URRBMI), consistent with typical LTCI eligibility rules. Insurance status is obtained
from the CHFS question: "What type of social pension insurance is currently in place?"
As shown in Table 1 Panel A, the variable LTCI , which indicates whether a household
satisfies all three LTCI eligibility criteria, has a mean of 0.09, indicating that
approximately 9% of household-year observations qualify for potential LTCI coverage.
This relatively low coverage rate reflects both the geographically limited scope of the
pilot program and the stringent social insurance requirements for eligibility.

We employ relative income (Rellnc) as our primary measure of female economic
power within households. Following Bertrand et al. (2015), we define Rellnc as the
ratio of total female wage income to the sum of female and male wage income. The
data on wage and salary income are obtained from the CHFS. As shown in Table 1



Panel A, the mean Rellnc is 0.333%, indicating that women contribute approximately
one-third of total household wage income. This relative measure is considered
alongside absolute income levels, where women's average wage income (Feminc) is
16,070 yuan, compared to 30,060 yuan for men (Mallnc), revealing a substantial
gender wage gap. Both income distributions are highly right-skewed, with median
values of zero for both genders, indicating that a significant portion of households
report no wage income.

Figure 1 presents kernel density estimates of household income distributions by
LTCI eligibility. A key pattern across Panels A, B, and D is the consistently higher
density of NO LTCI households near zero income, indicating that LTCI coverage is
associated with a reduction in the prevalence of individuals with no wage earnings,
regardless of gender. Beyond this common effect, the policy's impact is profoundly
gendered, giving rise to a distinct distributional asymmetry between men and women.
This asymmetry is reflected in a systematic rightward shift of the female relative
income share, as depicted in Panel C.

(A) Female Income Distribution (B) Male Income Distribution

T T T T T T T
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Figure 1. Distribution of Income Variables by LTCI Eligibility Status

NO LTCI

LTCI ‘ ‘ NO LTCI LTCI ‘

Note: This figure presents kernel density estimates. The x-axis represents income levels
in Panels A, B, and D, and the female relative income share in Panel C. The y-axis in
all panels measures the probability density. The distributions are shown separately for
households with and without LTCI eligibility.

1 The reason for the reduced sample size of this variable is that many households had
a combined wage and salary income of zero for both males and females, resulting in
missing values.



Our analysis mitigates potential endogeneity concerns in income-based measures
of bargaining power (Mcelroy and Horney, 1981) by incorporating two additional
dimensions of household authority. Following Han et al. (2023), we examine both
financial authority (FemFin) and decision-making authority (FemDec) to better capture
the multifaceted nature of women's influence in household governance. FemFin is
derived from the survey question "Who in your household is most knowledgeable
about the household's finances?" and equals 1 if a woman is identified as such.
FemDec, which was collected in the 2021 and 2023 survey waves, is constructed from
the survey question "Who plays the primary decision-making role in household
affairs?" and equals 1 if a woman is identified as the primary decision-maker. This
variable provides a more direct measure of female bargaining power by capturing
women's actual authority in household governance. As summarized in Table 1 Panel A,
FemFin has a mean of 0.467, suggesting women are considered most financially
knowledgeable in 46.7% of households. FemDec shows a lower mean of 0.353,
indicating women lead household decision-making in 35.3% of applicable observations.
These patterns collectively suggest that men continue to hold a dominant position in
Chinese households across multiple dimensions of intrahousehold bargaining power.

Control variables include household-level characteristics such as the number of
adult females (Fem), the number of adult males (Mal), total household members (Fam),
the proportion of daughters (DauRat), the average age of females (FemAge), the
average age of males (MalAge), the number of females with high school education or
above (FemEdu), the number of males with high school education or above (MalEdu),
residential type (Rural) and total household assets (Asset), along with city-level
indicators including per capita regional GDP (GDP), and local government general
budget revenue (Rev). As shown in Table 1 Panel A, the average household has 1.464
adult females and 1.477 adult males, with 3.504 members overall. The proportion of
daughters is 5.6%, while the average age is 48.483 years for females and 47.291 years
for males. Educational attainment shows a gender gap, with an average of 0.613 males
versus 0.513 females having high school education or above. Rural households account
for 35% of the sample. Household assets average 939,530 yuan but exhibit substantial
variation, with the median considerably lower than the mean, indicating a right-skewed
distribution. At the regional level, per capita GDP averages 70,670 yuan, and local
government revenue averages 900.798 billion yuan. These variables help control for
household heterogeneity and regional economic conditions that may affect both LTCI
eligibility and female bargaining power outcomes.

We further provide grouped descriptive statistics to compare households by LTCI
eligibility status, as shown in Panel B of Table 1. The results reveal systematic
differences across all three measures of female bargaining power. Households eligible
for LTCI coverage demonstrate significantly higher levels of female economic
influence, with the mean female-to-male relative income ratio reaching 0.382
compared to 0.328 among ineligible households. Similarly, women in eligible
households show a 9.1 percentage point higher probability of being identified as the
most financially knowledgeable person and a 17.4 percentage point greater likelihood
of holding primary decision-making authority. All these differences are statistically
significant at the 1% level, suggesting that women in LTCI households generally
possess stronger bargaining power.



Meanwhile, eligible households demonstrate  systematically  different
characteristics: they tend to be smaller in size, have older members, achieve higher
educational attainment, and possess substantially greater economic resources as
reflected in household assets, regional GDP, and government revenue. They are also
significantly less likely to reside in rural areas, with only 9.4% of eligible households
located in rural regions compared to 37.5% of ineligible households. These pronounced
differences confirm that LTCI eligibility is associated with more developed regions and
economically advantaged households, underscoring the importance of controlling for
these factors in subsequent empirical analyses.

Table 1 Descriptive statistics

Panel A. Full sample

Variable N Mean Std  Min p25 P50 p75 Max
LTCI 167728 0.09 0.287 0 0 0 0 1
Relinc 97995  0.333 0.359 0 0 0.276 0519 1
Feminc 167728 1.607 4,098 0 0 0 2 630
Mallnc 167728  3.006 5.754 0 0 0 4.2 374.7
FemFin 166962  0.467 0.499 0 0 0 1 1
FemDec 25253  0.353 0.478 0 0 0 1 1
Fem 167728 1.464 0.669 1 1 1 2 10
Mal 167728 1.477 0.667 1 1 1 2 11
Fam 167728  3.504 1.516 2 2 3 4 20
DauRat 167728  0.056 0.114 0 0 0 0 0.714
FelAge 167684 48.483 16.245 1 35 48 61 118
MalAge 167696 47.291 16.888 3 3375 45 61 118
FelEdu 167728  0.513 0.655 0 0 0 1 6
MalEdu 167728  0.613 0.689 0 0 1 1 6
Rural 167728 0.35 0.477 0 0 0 1 1
Asset 164469 93.953 142.664 0.351 15.272 41.328 104.79 1002.433
GDP 154524  7.067 3.743 1585 3.952 6.345 9.613 18.149
Rev 155398 900.798 1433.162 19.464 108.236 287.818 1025.17 7108.148
FemCar 165019 0.167 0.373 0 0 0 0 1
MalCar 165406  0.037 0.188 0 0 0 0 1
FemNur 138450  0.047 0.211 0 0 0 0 1
MemNur 137599  0.029 0.167 0 0 0 0 1
FemHou 167728  0.084 0.128 0 0 0 0.176 1.786
MalHou 167728  0.127 0.155 0 0 0.06 0.216 1.69
FemCho 167728 0.877 3.007 0 0 0 0 120
MalCho 167728  0.906 3.119 0 0 0 0 120
Panel B. Comparison by LTCI
LTCI =1 (N=15137) LTCI =0 (N=152591)
Variable Mean Median Mean Median Difference
Relinc 0.382 0.373 0.328 0.257 -0.055™"
Feminc 3.358 0.000 1.433 0.000 -1.925™
Mallinc 5.403 2.520 2.768 0.000 -2.635™"




FemFin 0.550 1.000 0.459 0.000 -0.091"

FemDec 0.493 0.000 0.319 0.000 -0.174™
Fem 1.356 1.000 1.475 1.000 0.119"
Mal 1.322 1.000 1.492 1.000 0.170"™
Fam 3.077 3.000 3.547 3.000 0.470™
DauRat 0.045 0.000 0.057 0.000 0.011™
FelAge 51.691 52.000 48.165 48.000 -3.526™"
MalAge 51.255 51.000 46.898 44.333 -4.356™"
FelEdu 0.782 1.000 0.486 0.000 -0.296™"
MalEdu 0.857 1.000 0.589 0.000 -0.268™
Rural 0.094 0.000 0.375 0.000 0.282"
Asset 240.739 155.581 79.915 37.270  -160.824™
GDP 11.760 11.820 6.591 5.858 -5.168""
Rev 2954.598 1825.062 688.973 240.100 -2265.626™"
FemCar 0.093 0.000 0.175 0.000 0.082""
MalCar 0.018 0.000 0.039 0.000 0.021™
FemNur 0.086 0.000 0.042 0.000 -0.044™
MemNur 0.052 0.000 0.026 0.000 -0.027
FemHou 0.108 0.000 0.082 0.000 -0.027
MalHou 0.145 0.160 0.125 0.048 -0.020""
FemCho 0.726 0.000 0.891 0.000 0.165™
MalCho 0.737 0.000 0.923 0.000 0.186™"

Note: This table reports descriptive statistics for the main variables. Panel A presents
the summary statistics for the full sample. Panel B compares the mean and median
values of variables between households with long-term care insurance (LTCI = 1) and
those without (LTCI = 0), with the difference tested for statistical significance. ™, ™, *
indicate significance at the 1%, 5%, and 10% levels, respectively. Variable definitions

are detailed in the Appendix Table 1.

3.3 Identification strategy

Due to the spatial and temporal differences in the implementation of LTCI pilots,
we use staggered difference-in-difference to study the impact of LTCI on female
bargaining power in households. For the baseline model, our empirical specification is
as follows:
Yice =Bo+ BilTCli e + X' Bz + G40 + 5 )

Where T, represents female bargaining power for household i in city ¢ and year t,

measured by women's relative income (Rellnc) as the primary dependent variable, with
financial authority (FemFin) and decision-making authority (FemDec) serving as
supplementary measures. The core explanatory variable LTCI; .. is the interaction of

Treat;, and Post., . Here, Ireaf;, is a dummy variable indicating that

household i meets three eligibility criteria: First, the household must include at least



one member aged 60 or above, with age data drawn from the CHFS demographic
records. Second, the household must reside in a city that was officially designated as an
LTCI pilot area in the survey year, as manually collected and verified from policy
documents summarized in Appendix Table 2. Third, at least one household member
must be enrolled in either Urban Employee Basic Medical Insurance (UEBMI) or
Urban-Rural Resident Basic Medical Insurance (URRBMI), consistent with typical
LTCI eligibility rules. while Pasi., is a dummy marking the post-implementation

periods in city c. The vector X contains all control variables described in Subsection
3.2. The model incorporates city fixed effects 8. and year fixed effects #,, which help

control for time-invariant heterogeneity across cities and common time trends affecting
all households, thereby improving identification of the LTCI effect. Standard errors are
clustered at the city level to account for potential serial correlation of observations
within the same city over time (Abadie et al., 2023).

To examine the dynamic effects of the LTCI policy on female intra-household
bargaining power, we further employ an event study framework in Equation (2):

[
c=Bot ) B lTCIE + X' B+ 647+ 50

k=—g6.z-1

2

The dynamic policy effects are captured by the coefficients (5;) on dummies of
relative periods to the LTCI implementation (LTCIF.,). Following the literature, we
exclude the indicator of the year before the LTCI implementation, i.e., D%, using it

as the reference year. The coefficients [y trace the time path of policy effects.
Pre-policy coefficients test parallel trends, while post-policy coefficients identify
dynamic effects. Other variables and settings are the same as those in Equation (1).

4. Results

4.1 Baseline regression

Based on the empirical model specified in Equation (1), we present the baseline
estimation results for women's relative income (Rellnc) in Columns (1) to (5) of Table
2 Panel A. Column (1) reports the bivariate relationship, providing a preliminary
assessment of the raw correlation between LTCI eligibility and women's relative
income. Column (2) introduces city and year fixed effects, effectively controlling for
time-invariant regional heterogeneity and common temporal trends. When
household-level control variables are incorporated in Column (3), we better isolate the
independent effect of LTCI from confounding household characteristics. Column (4)
further addresses potential bad control problems by interacting city-level economic
indicators with year fixed effects, thus capturing city-specific economic trajectories
without introducing post-treatment bias. The comprehensive specification in Column (5)
includes all control variables while maintaining the fixed effects structure, providing



our most reliable estimate of the LTCI effect. Across these progressively rigorous
specifications, the LTCI coefficient remains positive and statistically significant,
declining from 0.0546 in the simple regression to a stable approximately 0.011 in the
full model, demonstrating the robust positive impact of LTCI on women's relative
economic standing after accounting for various potential confounders.

In the full baseline specification (Column 5), the control variables demonstrate
theoretically consistent patterns with women's relative income. The significantly
positive coefficients for the number of adult females, female educational attainment,
and household assets likely reflect enhanced female human capital and resource
availability that strengthen women's economic position. Conversely, the significantly
negative coefficients for the number of adult males, daughter ratio, female age, and
rural residence may indicate structural constraints and traditional distributional norms
within households. The significantly positive coefficient for male age might suggest
lifecycle earning patterns that differentially affect intrahousehold bargaining.
Meanwhile, the statistically insignificant coefficients for male education and both
city-level variables (per capita GDP and local government revenue) imply that these
factors may have offsetting pathways or limited direct influence on women's relative
income share. These systematic patterns support the validity of our empirical approach
while highlighting the complex interplay of household and regional factors shaping
women's economic status.

Turning to supplementary measures of female bargaining power, Panel B presents
results for financial authority (FemFin) in columns (1)-(2) and decision-making
authority (FemDec) in columns (3)-(4). The estimates demonstrate notable robustness
across specifications. For financial authority, LTCI eligibility shows a consistently
positive effect, remaining statistically significant at the 10% level regardless of control
variable inclusion. This pattern is even more pronounced for decision-making authority,
where the coefficient maintains strong statistical significance at the 1% level with only
modest attenuation after incorporating controls. Among the control variables, female
education exhibits consistently positive effects on both dimensions of female authority,
while larger household size generally correlates with reduced female bargaining power.
The persistent significance of LTCI effects across different model specifications
underscores the robustness of our findings and suggests that the policy influences
multiple dimensions of female bargaining power through distinct channels.

Table 2 Baseline regression results

Panel A. Relative income

@ (2 3 4) ()
Rellnc Rellnc Relinc Relinc Rellnc
LTCI 0.0546™" 0.0317™ 0.0095™ 0.0108" 0.0115™
(0.0038) (0.0054) (0.0047) (0.0055) (0.0055)
Fem 0.1003™" 0.0990™" 0.0989™"
(0.0043) (0.0045) (0.0045)
Mal -0.0775" -0.0781™ -0.0781™
(0.0037) (0.0037) (0.0037)
Fam -0.0041 -0.0040 -0.0038



(0.0028) (0.0029) (0.0029)
DauRat -0.3894" -0.3935™" -0.3938™
(0.0212) (0.0209) (0.0209)
FemAge -0.0050"" -0.0050™" -0.0050™"
(0.0002) (0.0002) (0.0002)
MalAge 0.0024™ 0.0024™ 0.0024™
(0.0002) (0.0002) (0.0002)
FemEdu 0.0421™" 0.0426™" 0.0426™"
(0.0037) (0.0036) (0.0036)
MalEdu -0.0007 -0.0010 -0.0010
(0.0027) (0.0028) (0.0028)
Rural -0.0242" -0.0251™" -0.0248™"
(0.0041) (0.0042) (0.0042)
Asset 0.0001™" 0.0001™" 0.0001™"
(0.0000) (0.0000) (0.0000)
GDP 0.0003
(0.0016)
Rev -0.0000
(0.0000)
Year FE No Yes Yes Yes Yes
City FE No Yes Yes Yes Yes
N 97995 97995 96295 88115 88115
R? 0.002 0.022 0.135 0.131 0.131
Panel B. Financial authority and decision-making authority
@ ) (€)) (4)
FemFin FemFin FemDec FemDec
LTCI 0.0439™" 0.0200" 0.1014™" 0.0477"
(0.0123) (0.0119) (0.0141) (0.0140)
Fem 0.0837™ 0.0525™"
(0.0058) (0.0125)
Mal -0.0078 0.0267™
(0.0048) (0.0113)
Fam -0.0422" -0.0645™"
(0.0043) (0.0088)
DauRat 0.3462™" 0.4580™"
(0.0255) (0.0637)
FemAge 0.0016™" 0.0040"
(0.0003) (0.0004)
MalAge -0.0052" -0.0063™"
(0.0003) (0.0004)
FemEdu 0.0544™* 0.0830™"



(0.0042) (0.0075)

MalEdu -0.0330"" -0.0377"
(0.0036) (0.0068)
Rural -0.1081"" -0.1532™
(0.0079) (0.0124)
Asset -0.0002" -0.0001™
(0.0000) (0.0000)
GDP 0.0010 -0.0053
(0.0020) (0.0076)
Rev 0.0000™ 0.0001
(0.0000) (0.0001)
Year FE Yes Yes Yes Yes
City FE Yes Yes Yes Yes
N 166962 148961 25253 21543
R? 0.026 0.061 0.073 0.114

Note: This table in Panel A shows the regression results from estimating Eq. (1) when
the dependent variable is the relative wage and salary income level of women in the
household (Rellnc). Column (1) regresses only two variables. Column (2) estimates the
regression with year and household fixed effects, without control variables. Column (3)
incorporates household-level controls, while Column (4) further includes time trend
component of city control variables. Column (5) controls for household and city
control variables. Panel B shows the regression results from estimating Eq. (1) when
the dependent variables are whether the female is most knowledgeable about the
household's financial situation (FemFin) and whether women make decisions on
household matters (FemDec). Standard errors are clustered at the city level. ™, **, *
indicate significance at the 1%, 5%, and 10% levels, respectively. Variable definitions
are detailed in the Appendix Table 1.

4.2 Parallel trend test and dynamic effects

Based on the specification in Equation (2), Figure 2 presents the dynamic effects
of the policy intervention on Rellnc. The estimated coefficients for the pre-treatment
periods (pre5 to pre2) are statistically indistinguishable from zero, confirming that the
parallel trends assumption holds prior to policy implementation. This pattern validates
the identification strategy for causal inference. In the post-treatment phases (postl to
post3), the point estimates demonstrate the temporal evolution of the policy's impact,
revealing how the treatment effect on Rellnc emerges and develops over time
following the intervention.
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Figure 2. Results from estimating the dynamic specification in Equation (2)

Note: This figure presents the estimated coefficients from an event-study design based
on Equation (2), depicting the dynamic effects of the policy intervention on the female
relative income share (Rellnc). The horizontal axis indicates event time relative to the
policy implementation period (0), spanning from five periods before (pre5) to three
periods after (post3). The vertical axis measures the estimated change in Rellnc. The
solid line connects the point estimates for each period, and the error bars represent the
95% confidence intervals.

4.3 Robustness

To address potential concerns regarding sample selection bias, we employ various
alternative sample definitions. These include propensity score matching
(nearest-neighbor 1:2), subsamples restricted to households with female residents or
elderly members, and samples excluding municipalities and the initial survey year
2011. As shown in columns (1) to (5) of Table 3, the estimated coefficient on LTCI
eligibility remains consistently positive and statistically significant across all these
alternative samples, with magnitudes ranging from 0.0115 to 0.0230. This stability
demonstrates that our core finding is not driven by particular demographic
compositions or geographic coverage in our baseline sample.

We further examine the sensitivity of our results to alternative model
specifications. These include replacing the dependent variable with an alternative
relative income measure?, clustering standard errors at different levels (province and
household), employing varying fixed effects structures (household-year and
province-year), and incorporating a one-period lagged dependent variable. As shown in
columns (6) to (11) of Table 3, the estimated treatment effects remain statistically

! Following Qi (2015), the alternative measure is defined as (Feminc -
Mallnc)/(FemInc + Mallnc).



significant with coefficients ranging from 0.0115 to 0.0154 across all specifications.
The consistency of these results under diverse modeling assumptions confirms that our
findings are robust to alternative approaches addressing error correlation structures and
unobserved heterogeneity.

Table 3 Robustness

(€] @ (©) 4 ®) (6) O] ®) (9) (10) (1
Relinc Relinc Relinc Relinc Relinc Relinc Relinc Relinc Relinc Relinc Relinc
LTCI 0.0130"  0.0137"  0.0191™ 0.0132" 0.0115"  0.0230"  0.0115™ 0.0115™ 0.0116™  0.0145™  0.0154™
(0.0066)  (0.0058)  (0.0084)  (0.0074)  (0.0056)  (0.0111)  (0.0053)  (0.0052)  (0.0058)  (0.0069)  (0.0065)
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes Yes Yes Yes No No Yes
Household No No No No No No No No Yes No No
FE
Province No No No No No No No No No Yes No

FE

N

R?

18123 71856 36477 76142 85687 88115 88115 88115 59955 88115 88115

0.132 0.135 0.189 0.129 0.134 0.131 0.131 0.131 0.683

This appendix table presents a series of robustness checks. Column (1) employs
propensity score matching. Column (2) filters the subsample of households with female
cohabitants. Column (3) filters the subsample of households with elderly members
aged 60 or above. Column (4) excludes samples from municipalities directly under the
central government. Column (5) excludes samples from 2011. Column (6) uses the
difference between female and male income divided by the sum of female and male
income as the dependent variable. Column (7) performs standard error clustering at the
provincial level. Column (8) performs standard error clustering at the household level.
Column (9) replaces fixed effects with year and household. Column (10) replaces fixed
effects with year and province. Column (11) lags the dependent variable by one period.
Standard errors are clustered at the city level unless noted. ™, **, * denote statistical
significance at the 1%, 5%, and 10% levels, respectively. Variable definitions are
detailed in the Appendix Table 1.

0.125 0.131

To further assess whether our baseline results might be driven by spurious
correlations, we implement a permutation test by randomly reassigning the LTCI
eligibility status across households. This procedure effectively creates a counterfactual
distribution of the treatment effect under the null hypothesis of no true effect. The
results from 500 permutations show that none of the randomly generated coefficients
exceed the magnitude of our actual estimated treatment effect. This yields a p-value of
0, indicating that the probability of obtaining our observed estimate by random chance
is virtually zero. The permutation distribution, visually presented in Figure 3, confirms
that our actual estimate constitutes a clear outlier relative to the simulated coefficients.
These findings provide robust evidence that the identified LTCI effect on women's



relative income reflects a genuine causal relationship rather than coincidental patterns
in the data.
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Figure 3. Placebo test
Note: This figure presents the distribution of coefficient estimates from a permutation
test involving 500 random reassignments of treatment status, where the density plot
shows the frequency of simulated coefficients. The vertical line indicates the actual
estimated coefficient from the baseline analysis, while the horizontal line corresponds
to the reported p-value that results from the permutation test.

To address potential biases arising from heterogeneous treatment effects across
implementation cohorts in our staggered difference-in-differences design, we employ
four complementary estimation approaches that provide robustness against different
forms of specification bias. Figure 4 presents the dynamic treatment effects estimated
through these alternative methodologies, demonstrating remarkable consistency in both
the pre-trend patterns and post-treatment effects across estimation strategies.

The traditional two-way fixed effects (TWFE) estimator serves as our baseline,
while three recently developed estimators address specific limitations of the
conventional approach. The Sun and Abraham (2021) interacted estimator resolves the
"forbidden comparisons™ problem by properly weighting cohort-specific treatment
effects and avoiding the contamination of control groups that receive treatment later.
Gardner's (2022) two-stage estimator separates the identification of treatment effects
from the estimation of unit and time fixed effects, preventing bias from heterogeneous
treatment timing. The Cengiz et al. (2019) stacked regression approach constructs
balanced panels around each treatment event, ensuring that control groups remain
uncontaminated by future treatments.

Notably, all four methods consistently reveal statistically insignificant coefficients
during the pre-treatment periods (periods -4 to -1), providing strong evidence



supporting the parallel trends assumption. More importantly, despite their
methodological differences, the estimators yield quantitatively similar post-treatment
effect sizes and temporal patterns, with treatment effects emerging immediately after
policy implementation and persisting throughout the observation window. This
convergence across fundamentally different identification strategies substantially
strengthens the credibility of our causal interpretation, indicating that the estimated
LTCI effects are not artifacts of specific modeling assumptions concerning treatment
effect heterogeneity.

The robustness of these findings across estimation approaches that employ
different weighting schemes, control group constructions, and identification
assumptions provides compelling evidence that LTCI generates genuine improvements
in female bargaining power, rather than reflecting spurious correlations or
methodological artifacts.
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Figure 4. Heterogeneity Treatment Effect
Note: This figure presents the dynamic heterogeneity treatment effects estimated using
four alternative methodologies, including the approaches proposed by Cengiz et al.
(2019), Gardner (2022), Sun and Abraham (2021), and a traditional two-way fixed
effects OLS estimator. The horizontal axis indicates event time in periods relative to
the policy implementation, while the vertical axis measures the estimated coefficient
with the error bars representing the 95% confidence intervals.

5. Mechanism analysis

This study examines the underlying mechanisms through which LTCI influences
female bargaining power, focusing on two primary pathways that operate through both
supply-side and demand-side channels in the labor market. On the supply side, the
program generates a crowding-out effect on informal caregiving by providing formal
alternatives to traditional family care arrangements. On the demand side, it creates



employment effects through the expansion of the nursing industry, generating new
labor market opportunities specifically in the care sector. These dual channels work
simultaneously to reshape women's economic participation and intrahousehold
bargaining positions.

Regarding the crowding-out effect on informal care, the empirical results reveal
that LTCI significantly reshapes the distribution of care responsibilities within
households. Specifically, Table 4 Panel A indicates that LTCI significantly reduces (at
the 1% level) the probability of women leaving the labor force for caregiving by 1.89
percentage points, although it shows no significant effect on male caregiving
responsibilities. In terms of housework time allocation, men's daily chore time
increases significantly by 0.2471 hours at the 5% significance level, whereas women's
chore time shows no significant change. This gender-asymmetric pattern suggests that
LTCI primarily alleviates women's care burdens, consistent with findings by Sugawara
and Nakamura (2014) and Wen et al. (2024) regarding how reduced care constraints
promote female labor participation. The reallocation of domestic responsibilities also
aligns with the gender identity theory proposed by Qi (2005), indicating that external
policy interventions can modify traditional divisions of household labor. This shift in
caregiving burden away from women strengthens their intrahousehold bargaining
power, as theorized by Miller and Bairoliya (2022), who argue that the reduction of
disproportionate care responsibilities empowers women economically and within the
family.

As for the employment effect in the formal care sector, the expansion of the
nursing sector under LTCI creates substantial labor market opportunities, particularly
for women. According to Table 4 Panel B, the probability of women working in
nursing professions increases significantly by 1.77 percentage points, while the
corresponding increase for men is 1.13 percentage points, indicating a relatively
stronger employment response among women (Hussein et al., 2016; Kondo, 2019). In
terms of working hours, both genders show statistically significant increases, with the
coefficient for men being slightly larger, a pattern that may reflect their broader labor
demand adjustments across sectors beyond nursing. The rise in female employment,
particularly in formal care occupations, enhances their economic resources and
strengthens their bargaining position within the household. Combined with the
theoretical framework of Majlesi (2016) and Antman (2014), which posits that
increased labor market opportunities enhance women's intrahousehold bargaining
power, the employment effect of LTCI contributes significantly to improving women's
bargaining position within the household. This confirms the validity of the employment
effect as an important mechanism through which LTCI influences gender dynamics in
household decision-making.

In short, LTCI improves women's economic status through dual mechanisms of
reducing domestic care burdens and expanding employment opportunities, with
particularly pronounced effects for women in care-related dimensions. These
gender-differentiated impacts highlight the importance of considering intra-household
dynamics when evaluating social insurance policies.

Table 4 Mechanism analysis

Panel A. Crowding-out effect

D ?) ©) @)



FemCar MalCar FemCho MalCho

LTCI -0.0189™ 0.0007 0.1502 0.2471™
(0.0069) (0.0043) (0.1184) (0.1225)
Controls Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
City FE Yes Yes Yes Yes
N 147056 147448 31896 31896
R2 0.075 0.084 0.189 0.182
Panel B. Employment effect
1) (2 3) 4
FemNur MalNur FemHou MalHou
LTCI 0.0177™ 0.0113™ 0.0084™ 0.0110™
(0.0039) (0.0029) (0.0039) (0.0050)
Controls Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
City FE Yes Yes Yes Yes
N 123680 122658 149627 149627
R2 0.058 0.031 0.205 0.224

Note: This table in Panel A shows the regression results for the dependent variables of
whether females/males are not working due to family caregiving responsibilities
(FemCar/MalCar) and the daily duration of household chores performed by
females/males outside of vacation periods (FemCho/MalCho). Note that the CHFS
only provides daily duration spent on household chores data for the year 2017. Panel B
shows the regression results for the dependent variables of whether females/males are
employed in the nursing profession (FemNur/MalNur) and the annual working hours of
females/males (FelHou/MalHou). Standard errors are clustered at the city level. ™, ™,
* denote statistical significance at the 1%, 5%, and 10% levels, respectively. Variable
definitions are detailed in the Appendix Table 1.

6. Heterogeneity analysis

6.1 Heterogeneity by household demographic characteristics

Educational attainment significantly moderates LTCI effectiveness. Households
with female members possessing high school education or above demonstrate a
statistically significant positive treatment effect of 0.0191, while those with lower
educational attainment show an insignificant negative coefficient (Table 5 Panel A).
This divergence underscores that education, as a key form of human capital, provides
women with the skills and credentials necessary to more readily secure paid
employment. By leveraging the time freed up from care responsibilities,
better-educated women can more effectively translate reduced domestic burdens into
tangible labor market attachment and enhanced earnings potential (Yano, 1997).

Health status constitutes another important dimension of heterogeneity. Panel B
shows a significant positive effect of 0.0113 for households with healthy female
members but demonstrates an insignificant effect of 0.0005 where women face health
limitations. This divergence indicates that physical capacity serves as a fundamental



prerequisite for converting care relief into economic gains, as health constraints may
restrict labor market participation even when care responsibilities diminish.

Family structure further differentiates policy impacts. As Panel C shows,
households with daughters exhibit a strong positive treatment effect of 0.0316, while
those without daughters show an insignificant coefficient of 0.0033. This pattern
reflects two interconnected mechanisms rooted in traditional family norms. First, in
households with daughters, female children are often expected to assume substantial
caregiving responsibilities, which may compromise their educational attainment and
future economic opportunities (Friedberg et al., 2023). Second, women who bear
daughters frequently face reduced household status due to son preference, limiting their
bargaining power to refuse additional domestic burdens such as elder care while
simultaneously facing pressure to continue childbearing (Han et al., 2024). These
compounded constraints significantly restrict women's labor force participation and
reinforce economic dependency. The pronounced treatment effect suggests that LTCI
may be particularly effective in addressing these layered disadvantages by providing
formal care alternatives that alleviate both intergenerational care burdens and
gender-based constraints on women's time, thereby facilitating their entry into the labor
market.

Table 5 Heterogeneity by household demographic characteristics

Panel A. Higher- vs lower-educated

) )
Higher-educated Lower-educated
LTCI 0.0191™ -0.0128
(0.0075) (0.0081)
Controls Yes Yes
Year FE Yes Yes
City FE Yes Yes
N 48333 39782
R? 0.084 0.108
Panel B. Healthy vs unhealthy
) )
Healthy Unhealthy
LTCI 0.0113" 0.0005
(0.0059) (0.0228)
Controls Yes Yes
Year FE Yes Yes
City FE Yes Yes
N 79425 8690
R? 0.121 0.154
Panel C. With- vs without daughter
1) &)
With-daughter Without-daughter
LTCI 0.0316™" 0.0033

(0.0104) (0.0061)



Controls Yes Yes

Year FE Yes Yes
City FE Yes Yes
N 22642 65473
R? 0.108 0.145

Note: This table presents the heterogeneous impact of the LTCI on the female
bargaining power (Rellnc). Panel A categorizes households based on whether they
include women that have high school education or higher. Panel B categorizes
households based on whether they include healthy women. Panel C categorizes
households based on whether they have daughters. Standard errors are clustered at the
city level. Statistical significance is denoted by *, *, ™ at the 10%, 5%, and 1% levels,
respectively.

6.2 Heterogeneity by household economic circumstances

A pronounced urban-rural disparity emerges in LTCI effectiveness. Rural
households experience a significant positive effect of 0.0369, substantially larger than
the insignificant urban coefficient of 0.0097 in Table 6 Panel A. This geographic
pattern likely stems from the more limited availability of formal care alternatives in
rural regions, where women traditionally bear heavier caregiving responsibilities (Yu et
al., 2021) and thus benefit more substantially from LTCI's care provision.

Income level represents another crucial economic moderator, where we bifurcate
households based on median household income. Panel B shows that lower-income
households demonstrate a strong positive treatment effect of 0.0311, significantly
larger than the insignificant coefficient of 0.0073 observed among higher-income
households. This pattern reflects the distinct caregiving constraints across income
groups: financially constrained families typically lack the resources to hire formal
caregivers (Ning et al., 2024), creating a gendered division of labor where women
predominantly shoulder care responsibilities while men focus on income generation.
By providing formal care services, LTCI effectively liberates women in these
households from their caregiving burdens, enabling their entry into the labor market
and consequently enhancing their economic standing within the household. This
mechanism underscores the program's particular effectiveness in supporting
economically vulnerable families and promotes its redistributive objectives.

Table 6 Heterogeneity by household economic circumstances

Panel A. Rural vs urban

1) (2)
Urban Rural
LTCI 0.0097 0.0369™
(0.0062) (0.0143)
Controls Yes Yes
Year FE Yes Yes
City FE Yes Yes
N 62985 25130
R2 0.110 0.174

Panel B. Higher- vs lower income



@ )

Higher-income Lower-income

LTCI 0.0073 0.0311™"

(0.0063) (0.0115)
Controls Yes Yes
Year FE Yes Yes
City FE Yes Yes
N 54817 32497
R? 0.156 0.106

Note: This table presents the heterogeneous impact of the LTCI on the female
bargaining power (Rellnc). Panel A categorizes households based on whether they are
located in rural areas. Panel B categorizes households based on whether their total
income exceeds the annual median. Standard errors are clustered at the city level.
Statistical significance is denoted by ~, ¥, ™ at the 10%, 5%, and 1% levels,
respectively.

7. Conclusion

This study establishes long-term care insurance as an effective policy instrument
for advancing female economic empowerment in developing economies experiencing
rapid population aging. By systematically restructuring traditional care provision
arrangements, LTCI creates dual pathways for enhancing women's bargaining power
through both supply-side and demand-side channels in the labor market.

Our analysis reveals that the program's effectiveness varies substantially across
household types, with particularly strong impacts observed among socioeconomically
disadvantaged groups. This distributional pattern underscores the importance of
considering existing care constraints and resource allocations when designing social
insurance programs. The convergence of findings across multiple identification
strategies provides compelling evidence for the causal nature of these relationships.

The Chinese experience offers valuable insights for other countries navigating
similar demographic transitions. Future policy development should prioritize
expanding coverage to vulnerable populations while strengthening care service
infrastructure. Further research should investigate the long-term dynamics of these
effects and explore how specific program design features influence distributional
outcomes across different demographic groups.
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KEAZMZOARELE, UMY FERBNEYE GERERER, RS
REGEREIUERN 1, KSHRIUEN 0.
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9. SEiESE R

(—) gt

R2WME T REAENRIBES TSR . NEFEAKRE, SR ADIHRE
(TPatent) HI¥ME N 1.503, FrufEZEN 1.520, fix/IME A0, fA{E N 8.914, £
ANE ET AR KSR N FEREER . WRAEIH (Exploratory) F1F| 206
¥t (Exploitative) B 2> 514 0.720 F11.220, FrifEZE% 51y 1.048 A1 1.460, i3
— IR T BT RE I R . OB EE G BRI (trea) IME N
0.00369, KA 0.37% ISR E G ERE, BURE s E AN ER.

SRR, SR8 (reat=1) FIELHRE I RE & T RS HESL. i,
SR ALK TPatent ¥J{H N 3.619, 1A S RANAL N 1.495; % A H
(Exploratory) F1AF]HREIH (Exploitative) HI¥%{E 4 5N 2.371 A1 3.116, [FFE
BEETRSEAMN 0.714 F1 1.213, iX—45 RH15 £ W B G BRI TR T e
M AH BAA S . SRS, MRS RYID R e B RS A
BEHTRE T IEASCOE R, Ja S 8 SEAE A AR 3k — 5 00 IF FL DR SRS KA F LA

R 2 FEARRNIARIES T

Variable N Mean SD Min Max  Treat=1 Treat=0
(Mean)  (Mean)

TPatent 28758  1.503 1.520 0 8.914  3.619 1.495
Exploratory 28758  0.720 1.048 0 8.034 2371 0.714
Exploitative ~ 28758  1.220 1.460 0 8.556  3.116 1.213
treat 28758 0.00369 0.0606 0 1 1 0

insurance ~t 28758  0.0133  0.364 0 32 3.604 0

Lev 28758  0.398 0.201  0.0521 0.894  0.568 0.397
ROE 28758 0.0983 0.0706 -0.204 0.354 0.0920  0.0983
Size 28758  22.12 1.275 19.68  26.09 23.47 22.12
FIXED 28758  0.203 0.154 0.00239 0.710 0.163 0.203
FirmAge 28758  2.862 0.357 1386  3.526  2.973 2.861
ListAge 28758  1.930 0.977 0 3.367  2.244 1.929
SOE 28758  0.319 0.466 0 1 0.462 0.319

CashRatio 28758  1.034 1.690 0.0205 10.24  0.353 1.037
TMTPay2 28758  15.30 0.739 1260 1729 16.00 15.30

FL 28758  1.353 0.978 0.407 7773 1776 1.351
Dual 28758  0.297 0.457 0 1 0.142 0.298
CEOHoldR 28758 0.0610 0.121 0 0.514 0.0252  0.0611

(=) FEMERENAZIR By

BEIEERIE 3 Fios, F1 (1) FEOGRE B ERNKIEI T, AEHENAL T
fE 1456, HEGiHREIEAR] 1% MiIRrdE, W0 RUE G EOREX Ak
AREGFAFAEIE R 51 (2) RGEHAN N VR, 57 5 e A2 il A B )
AEBRRNAL THE AN 1.939, IKIHFE 1% REFMAKT FIRRFRaE, XEIRETE
e 7 AR RS, B G B R VR G R HEE T S 9 R . 51 (3)
£ (6) #—af Al I ERZ A AH AT F BT AT (B3 734, treat 1) R EUE B
WRRZENIE. ZRa =FrEASs R DOHm R, B e B RE I EAREH A



AR W E R, HHR R S GUH 1 1R A 0N B R 2, AU HL A3 BUNRAL.
R U E & EREBCRAE M ERAQE R A dE T RMKHESIER, SR
B G BRI A AL GIFTRE 175 AR T RS R ANVR I R, SRS
Bl 7 E G EORRS AE B GUH 18] 15 [ 9K .

*3 HEERK S MK

Tpatent  TPatent Exploratory Exploratory Exploitative Exploitative
aarEee Serkee RN WRAE AAHNXE FHAL
71 7] B B B B

treat  1.456 1.136  1.344  1.023 1248 0983
(0.127)  (0.123)  (0.094)  (0.091)  (0.123)  (0.121)

Lev -0.159™" -0.125™ -0.059
(0.060) (0.044) (0.059)

ROE 0.088 -0.201™ 0.336™"
(0.119) (0.088) (0.117)

Size 0.190™ 0.159™" 0.175™
(0.009) (0.007) (0.009)

FIXED -0.187"" -0.206™" -0.141™
(0.061) (0.045) (0.060)

FirmAge -0.082™" -0.048™ -0.019
(0.027) (0.020) (0.027)

ListAge -0.209™" -0.069™" -0.199™"
(0.011) (0.008) (0.011)

SOE 0.066™" 0.097™ 0.048™
(0.020) (0.015) (0.020)

CashRatio -0.032™" -0.006 -0.032™"
(0.006) (0.004) (0.006)

TMTPay2 0.230™" 0.202™" 0.146™"
(0.014) (0.010) (0.013)

FL -0.022™ -0.007 -0.029™"
(0.009) (0.007) (0.009)

Dual -0.024 0.028" -0.033"
(0.020) (0.015) (0.019)

CEOHoldR 0.354™ 0.097" 0.324™
(0.079) (0.058) (0.077)

_cons  1.498™ 5454  0.715™ 5540  1215™  -4.398"™
(0.008)  (0.216)  (0.006)  (0.160)  (0.007)  (0.213)
N 28758.000 28758.000 28758.000 28758.000 28758.000 28758.000

Industry Yes Yes Yes Yes Yes Yes
Province Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes

E: SN tE, *p <01, **p <0.05, *** p <0.01, &
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FESEAE S M ep, B EBFIZR GrossProfit, B CENKIRN - BELEA) | &
W, SREEMITESRRET . MHLEIHrEs ]RE 4 (4) KA, treat MR
HREFENIE, XRPSIRE G ERRE B S ML E B Z. i,
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& 4 B B

ABRNGE Costl Cost2 GrossProfit
DL ON:4
treat 0.869™ -0.004" -0.003™ 0.029™
(0.408) (0.002) (0.001) (0.013)
Lev -3.622" 0.025"" 0.012" -0.273™
(0.229) (0.001) (0.001) (0.007)
ROE -5.159™" 0.015™" -0.011™ 0.656™"
(0.450) (0.002) (0.001) (0.013)
Size -0.467 -0.000™ 0.001™" -0.008™"
(0.036) (0.000) (0.000) (0.001)
FIXED -2.703™ 0.025™" 0.019™ -0.077"
(0.240) (0.001) (0.001) (0.007)
FirmAge -1.239™ 0.004™* 0.001™" -0.012"
(0.100) (0.001) (0.000) (0.003)
ListAge 0.241™ -0.002" 0.000 0.008™
(0.041) (0.000) (0.000) (0.001)
SOE -0.190™ -0.004™" -0.005™" -0.028™"
(0.078) (0.000) (0.000) (0.002)
CashRatio 0.405™" -0.012" -0.000™" 0.012™
(0.021) (0.000) (0.000) (0.001)
TMTPay2 1.157™ -0.002" -0.002" 0.024™
(0.052) (0.000) (0.000) (0.001)
FL 0.055 0.007™" 0.004™" 0.006™"
(0.035) (0.000) (0.000) (0.001)
Dual 0.479™ 0.000 -0.000 0.009™"
(0.071) (0.000) (0.000) (0.002)
CEOHoldR 0.189 -0.012" -0.004™" 0.035™"
(0.273) (0.002) (0.001) (0.009)
_cons 2.312" 0.023™" 0.007™" 0.188™"
(0.838) (0.004) (0.002) (0.024)
N 22993.000 28622.000 28622.000 28621.000
r2 0.360 0.520 0.337 0.383
Industry Yes Yes Yes Yes
Province Yes Yes Yes Yes
year Yes Yes Yes Yes
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5 NEE S SIEEA MBI R, NEFEARRIASRRE, '
BELRKX EA S 5IEE A AR GH Y BA R #EH, (BFEEM
HER, BARmE, §aBRRTEEEA S BIAGIHEE /) (TPatent) HIfEREE
MEESTHEEG M, EHEZAAH (Exploratory) J5i, JEEA A HI B %
NoEEA A 2.18 £5, HITE 1%/KTFRE. XRHEE GERKEEERTERIAE
EA A SRR B 77 3 X Fhal R IR ETE T, HE B Al 38 w5 T 5



SR 1 R B L AT S U, 1T 1 6 2 DR S I XU 7 AR LA R e T LB
TS, BT KIAFEERARI R W MR, EA ol PR B SR A
IR BRSO ORI BOR KR BRE BERLAR,  HAUHT N E 2 2 AT B H b 3a),
R T IS A B A AR R /0 o T L [ A A 22 W 52 B 528025 A% (0 o S A i v S
EEAn AR SRR UL a5, A B PR SR M 1o XRS5, XA &R
5 A il AR 2RI R84l A ML PR SR 0 H 45 R

R 5 SRR AU R

EAA  AEE4e EAal  AEEA EAEedr JEE4dS

|4

TPatent  TPatent Exploratory Exploratory Exploitative Exploitative
treat 0.994™"  1.225™  0.600™" 1.310™" 1.020™" 0.950™"

(0.186)  (0.164) (0.139) (0.121) (0.178) (0.164)
Lev -0.400™"  -0.044 -0.332™ -0.029 -0.269™" 0.046

(0.107)  (0.073) (0.080) (0.054) (0.102) (0.073)
ROE -0.629™  0.360™  -0.660™" 0.003 -0.341 0.602™"

(0.220)  (0.140) (0.165) (0.104) (0.211) (0.140)
Size 0.207"" 0.179™  0.201™ 0.123™ 0.182™ 0.175™

(0.015) (0.012)  (0.011)  (0.009)  (0.014)  (0.012)
FIXED  -0.252™ -0.148"  -0.132"  -0.246™  -0.255™  -0.069
(0.094) (0.081)  (0.071)  (0.060)  (0.091)  (0.080)
FirmAge  0.144” -0.167"*  0.069  -0.098™  0.174™  -0.088""
(0.063) (0.030)  (0.047)  (0.022)  (0.060)  (0.030)
ListAge  -0.218™ -0.201" -0.100""  -0.054™  -0.202"  -0.193"
(0.025) (0.013)  (0.019)  (0.009)  (0.024)  (0.013)

SOE 0.000  0.000 0.000 0.000 0.000 0.000
() () ¢) () () ()
CashRatio  -0.030" -0.028""  -0.011 -0.003 -0.019  -0.029™

(0.016)  (0.006)  (0.012)  (0.005)  (0.015) (0.006)
TMTPay2 0.246™ 0.230™  0.141™  0.236™  0.201™  0.125™
(0.025) (0.016)  (0.019)  (0.012)  (0.024) (0.016)

FL 0.008  -0.055™" 0.008 -0.023™ -0.003 -0.059""
(0.013) (0.012) (0.010) (0.009) (0.013) (0.012)
Dual 0.076  -0.042™ 0.069" 0.025 0.112™ -0.062""
(0.047)  (0.021) (0.035) (0.016) (0.045) (0.021)
CEOHoldR -0.934  0.360™" -1.089 0.113" -0.616 0.354™"
(0.893)  (0.080) (0.671) (0.059) (0.856) (0.079)
_cons -6.820"" -4.888™" -5.807""  -5.118™"  -6.016™"  -3.799""
(0.404)  (0.266) (0.304) (0.196) (0.388) (0.265)
N 9177.000 19581.000 9177.000 19581.000 9177.000 19581.000
r2 0.377 0.297 0.303 0.185 0.333 0.280
Industry Yes Yes Yes Yes Yes Yes
Province Yes Yes Yes Yes Yes Yes

year Yes Yes Yes Yes Yes Yes




2. Wit sa s m:

F 6 TR L RIBEL (HHD BRI N & 5e 44Tk HHI R 51K 5%
o470 HHI &, RS 50 SRR BURRUCR N ZE B . R EoR, fETigsx
GZIRL HHI ARATIE A, B S EREREAARGIFEE /) (TPatent 2% 1.074).
WRZ LB (Exploratory £%% 0.957) 5F|H0#7 (Exploitative £%% 0.996) [
PR B TS ST (R R %5379 04 0.989. 0.947 1 0.738). XK
BT 3758 4 He 27k 7 i i BoR GRS AL A 1 sh i, i & B RK
PRI RS PR P — 20 BRAK T Mk B3l AR, T Rl 43038 B 3 1Y R P77
Ho RIMKTEGATE, AV 28 W A7 8 = 60 5h 77, ARG EUR BAER T
FAR B R, EX RBEQET R ER AR .. X —RIE5EZHFEIL—IL,
BOAIE T T 3758 Fr AT BB BOR AT I RUR £ 57

K 6 FERLR- T e

HHI HHUE HHIE HHIIE HHIE HHII
TPatent  TPatent Exploratory Exploratory Exploitative Exploitative

treat 0.989™ 1.074 0947 0957 0738~  0.996
(0.213)  (0.147)  (0.144)  (0.119)  (0.212)  (0.142)
Lev 0.225™  -0.103  -0.080  -0.120°  -0.179" 0.012
(0.087)  (0.082)  (0.059)  (0.066)  (0.086)  (0.079)
ROE -0.165  0.420""  -0.357™  -0.081 0.106 0.707"
(0.174)  (0.161)  (0.117)  (0.130)  (0.172)  (0.155)
Size 0200 0192  0.186™  0.153™  0.173™  0.179"™
(0.013)  (0.013)  (0.009)  (0.011)  (0.013)  (0.013)
FIXED -0.328™ 0056  -0.137"  -0.114  -0.408™  0.148"
(0.086)  (0.087)  (0.058)  (0.070)  (0.085)  (0.084)
FirmAge  -0.109™  -0.033  -0.043 -0.011  -0.083™ 0.055

(0.040)  (0.037)  (0.027)  (0.030)  (0.040) (0.036)
ListAge  -0.230™* -0.181"  -0.092""  -0.049™  -0.205"  -0.179""
(0.016)  (0.015)  (0.011)  (0.012)  (0.016) (0.015)

SOE 0016  0.133™ 0.086™ 0100  -0.027  0.149™
(0.029)  (0.027)  (0.020)  (0.022)  (0.029) (0.026)
CashRatio  -0.024™ -0.032™*  -0.002 0.009  -0.023"  -0.031™

(0.009)  (0.007)  (0.006)  (0.006)  (0.009)  (0.007)
TMTPay2  0.219™ 0.237"  0.129™  0.249™  0.198™  0.107™
(0.020)  (0.019)  (0.013)  (0.015)  (0.019)  (0.018)

FL -0.036™ -0013  -0016°  -0.00L  -0.037™  -0.027"
(0.013)  (0.013)  (0.009)  (0.010)  (0.013)  (0.012)
Dual -0.031  -0.023 0.027 0.017 -0.034 -0.031

(0.029)  (0.026)  (0.020)  (0.021)  (0.029)  (0.025)
CEOHoldR 0.313™*  0.405™  0.046 0.167" 0.233°  0.408™
(0.120)  (0.102)  (0.081)  (0.082)  (0.119)  (0.098)

_cons 53217 -5913™ 51217 -6.182" 4712  -4.345"
(0.317)  (0.294)  (0.214)  (0.237)  (0.315) (0.284)
N 14201.000 14556.000 14201.000 14556.000 14201.000 14556.000

r2 0.312 0.362 0.218 0.234 0.277 0.344




Industry Yes Yes Yes Yes Yes Yes
Province Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes

(L) Fefg PG50

1. Heckman B

AR E BRI AT 2 B R E ARSI R, XA —MalHITA,
RIGIHT RE 1A B BRI A A SR BB RE . RITkE 6 BRI
ot H, FtE 6B RS S AH 2 R RE EoNER, SEEH
TN A 1) . R38R G N AR PR RS, A SCR A Heckman P BOBE R BEA TR 56 . 56
—MBUSIERSRE GERARMELE, USESFEM S RENT
BARE , Probit FIHZREIR, THLREREEE, WEMAHER. BB
TEVEHIIOKR R R IMR J5, & G BRSO A AR ST RE /1. 38R 005 A
G R E RT3 . IMR TUNFER R A H A p B2, RIIFEAILE S
i 22 X5 S PR B PR B T v, (E RV AR R R A S T

7 FafdMER Y- Heckman 5[ BRI

1) (2) 3) 4
VARIABLES treat SAHTRE PR B H F H A Hr
meantreat 53.2103***
(5.3606)
Lev 1.5853*** 0.2255* -0.0965 0.3358***
(3.6953) (1.9551) (-1.0809) (2.8782)
ROE -1.1836 0.3003 -0.1526 0.7559***
(-1.5746) (1.3704) (-0.8992) (3.4104)
Size 0.1754*** 0.2838*** 0.2502*** 0.2595***
(2.8667) (14.8432) (16.8946) (13.4149)
FIXED -2.2711%** -0.6537*** -0.5235*** -0.5842***
(-4.8340) (-5.4052) (-5.5889) (-4.7756)
FirmAge 0.0240 -0.2278*** -0.1223*** -0.1221**
(0.1232) (-4.3103) (-2.9884) (-2.2846)
ListAge -0.1393* -0.3171*** -0.1414*** -0.3001***
(-1.8276) (-15.7499) (-9.0705) (-14.7344)
SOE 0.2748** 0.1355*** 0.2305*** 0.0779*
(2.2893) (3.1881) (7.0036) (1.8115)
CashRatio -0.0614 -0.0132 0.0117 -0.0257**
(-0.5710) (-1.0292) (1.1717) (-1.9765)
TMTPay2 0.4120%*** 0.2627*** 0.2894*** 0.1308***
(4.2446) (9.6712) (13.7542) (4.7610)
FL 0.0550 -0.0496*** -0.0181 -0.0621***
(1.2416) (-2.6625) (-1.2519) (-3.2960)
Dual -0.4731*** -0.0713** 0.0460* -0.0788**
(-3.0768) (-2.0835) (1.7353) (-2.2764)
CEOHoldR 0.3557 0.6339*** 0.2070** 0.5931***
(0.5098) (4.8976) (2.0651) (4.5302)




(-0.6519)

treat 1.0650*** 2.2118*** 0.7469**
(2.8402) (7.6148) (1.9691)
imr -0.0667 -0.7306*** 0.0443
(-0.3719) (-5.2592) (0.2440)
Constant -14.4213*** -6.9443*** -8.2613*** -5.1322***
(-9.3086) (-15.7938) (-24.2573) (-11.5389)
Observations 9,820 9,817 9,817 9,817
R-squared 0.202 0.177 0.202

2. RPR U LS

SR AR AESRUEIR IR T, ASCR AR RS R E G ERSAE N
bR, Dt PRI R IEMETE, ASCRRAL & Oy b 2R
B AERE NG RS R SN0 1 JE RO EOR S, Al AE 1%
BUE T2 5. PR ER, S5REMNEBARLIHEE . WRALH SFHX
QU RA BF IERm, HJj R S3AERR — B, IESCBORACR ARk

® 8 fEhrBURE R

1) (2) 3)
SAHTRE PR B H ) BB
count 0.753™ 0.7407 0.627
(0.087) (0.065) (0.086)
Lev -0.154™ -0.123"™ -0.056
(0.060) (0.044) (0.059)
ROE 0.086 -0.202" 0.334™
(0.119) (0.088) (0.117)
Size 0.190" 0.159" 0.176™
(0.009) (0.007) (0.009)
FIXED -0.189™ -0.206™ -0.143"
(0.061) (0.045) (0.060)
FirmAge -0.081"" -0.047" -0.018
(0.027) (0.020) (0.027)
ListAge -0.209™ -0.069™ -0.199"
(0.011) (0.008) (0.011)
SOE 0.067" 0.097" 0.049"
(0.020) (0.015) (0.020)
CashRatio -0.032" -0.006 -0.032"
(0.006) (0.004) (0.006)
TMTPay?2 0.230" 0.202" 0.146™
(0.014) (0.010) (0.013)
FL -0.022" -0.008 -0.029"
(0.009) (0.007) (0.009)
Dual -0.026 0.028" -0.034"
(0.020) (0.015) (0.019)

CEOHoldR 0.356™" 0.099" 0.326™"




(0.079) (0.058) (0.077)

_cons -5.456™" -5.533™" -4.403™"
(0.216) (0.160) (0.213)
N 28758.000 28758.000 28758.000
r2 0.323 0.218 0.292
Industry Yes Yes Yes
Province Yes Yes Yes
year Yes Yes Yes

3. i fE ROV

2 FE BB BRI S2m a] BE AR (E I, ASCK R B 5 —
AN, ERER, WE—HRE G BRI R E A0 . IR
SRR, HEEWKTSEERR % XRPBERREA R, I
A J e BT

R 9 R AR IEALIG T 5 RO A )

() 2 3)
A RE WRE OB I = A8
L.treat 1.176™ 0.962™" 1.055"*
(0.132) (0.098) (0.129)
Lev -0.117" -0.120™ -0.021
(0.066) (0.049) (0.064)
ROE 0.201 -0.115 0.423™"
(0.132) (0.099) (0.130)
Size 0.190™* 0.165"" 0.174™
(0.010) (0.008) (0.010)
FIXED -0.183™ -0.229™ -0.134™
(0.066) (0.049) (0.065)
FirmAge -0.054" -0.030 0.009
(0.032) (0.024) (0.031)
ListAge -0.294™ -0.115™ -0.268™™
(0.015) (0.011) (0.015)
SOE 0.114™ 0.128™" 0.086™"
(0.022) (0.016) (0.021)
CashRatio -0.026™ -0.001 -0.027
(0.007) (0.005) (0.007)
TMTPay2 0.236" 0.207" 0.151"
(0.015) (0.011) (0.015)
FL -0.015 -0.003 -0.024™
(0.010) (0.007) (0.009)
Dual -0.025 0.024 -0.027
(0.022) (0.016) (0.021)
CEOHoldR 0.345™" 0.086 0.307™"
(0.090) (0.067) (0.088)

_cons -5.492""" -5.719™" -4.412"




(0.238) (0.178) (0.233)

N 24484.000 24484.000 24484.000
r2 0.325 0.224 0.295
Industry Yes Yes Yes
Province Yes Yes Yes
year Yes Yes Yes
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VERUNE, TORIR T34 T2 Rl ot R0 E I X 4 A R e SRR VP U348 ol 67 T e
die dt—I0Hh, WEHESE (20200 MHIHFEAT IR AELEG U TRIE TS
28D R ARST 5T I AH SRRV RN B, 32T S ERAT A R RV AU A

b5 B E R &, BB E R — P e S AR R 3 4R 1 7 7 THI T
Joip U AN A B (2022) IR FRER I, B SR RAT REVFRUA (B A I HIE
HIX— 7 T P 4 52 B & B I5OR 22 00 s TEBUR B DB [ T . SRS (2023)
TF 0 5 A A TR e A ot B RV 7 4, e T S B AR A TR VBN 1 32
Fto BALINAME T (2023) KL BHET R BUNMERZR 5]\ DLM 2 HTHE
B8, TR AR B D T ERAT WL AR R SR R AR B T g, ET AR T
T3 R PARAT RV BUNME

(=) AERAB SRATRFEBUNME R R

LA SCHk R FH B S ARAT RV P BUNE I 7 R 2 HE5E Q v, RIER A i MLARAT
AT S S WK T ) U B AR AT R PR B ) 32 B SR P T T
— R ANEAT B B L HE T AR BT E I RS, X IR R AR S T I B
FHOC,  HAZOIRBN R 2 AE T BURF @ i STt i 34 N BR ) . R 2R pL 647 ET
WFB, NERATH A HA S8 25, ARAT REE SRR T T 35 2B W i Avr
IFLE N aE s Rk BT WA BERE /) 5 478 SRS T R A [ 4Rk, 1385
WA ST B S EER %O, R TR AT a5 B R SR
HEKPREE R, @SR $ET k45 2 Je bR RS DA 5 28 1 99)
P, RATETH 7SR AT P3P IUces GBIV I A& AR, 2023).
Conlon 25 (2024) 3T+ EEZFEFHEMKSEHF (NOAA) MEHZE TR
A 9 FE R LA K Dealscan #R A BY K EdE, W7 1 B AMg i xR AT A AR
R X REM, R A5 XU T 2 B INERAT AR R et R, ERATAE
TSR S S D SO I B IR R AR . XS RAT I S5 IR
DURN S R e = A2 52, 1301 AT RS R B AR AT R VP BUA A -

PRI, S0 RS T B d st 22 AN SR X P M ARAT RV (EAA IE FE (1) (145
FIom, AGEIERATAMERR N, B REEEE RGE)ZTH . BT RAFBUNME
T BEORYR T ERAT A B I 22 W AL 4 5 AR BRIRCR BT AR RS RAT A E
), ZBEWIHERL A . SERE IR BERIRE 1 E R IR AR T 8 2 A i ML ARAT
REVFAUNE

(M9 SCHRVFA

T ER [ 7 O SCHR AT, R M ARAT RV AU BRI FE SCHR B R AR ARAT
KA T35 S 5 S AMBBURM SRS 2 AN . WIRITHEEIE, 8RAT
PEARAKCE R = A AR B A5 5 U L) S R VPR ) 5 B RN
RN, FER AN TE AR B AR 5 1) Y6 BEM LG B T3 THRAT RA VPR
B, b B 2 . FEATIE T, 5w SRR E S AT RV BUNME 2 1]
FEREN TR R, ZEF TN SR ORI 38 S AR 4 22 phARAT I 28



Wi, AT RIS BEAN S S ROT BUT N2 e RAT I s He s, ke
MFRVFRUME . WEBIEEAERE , EITBOR. RAM S SAF sk ORI 55
WX HAT RFVFRLIME P A 0, 940 A7 R DR IS i 8 PR i ST AT AT i 5
TIHAH, R EHRAT IO & R R YRR VAL . HAT, BT
DRSS T M ERAT R FRIBIE 7E IR BN R GERIR &, R (5 KU . B D £ 4
) ERGENE LRI EFSR . R, R RS A P U
5 T R RS R U A AT 45 FH XU Ay RS, 3 W] e 1 959 B AT A
REJIRBEATE KT [ AT TS A AR A0, (H th I ¥ i 28 A ORI 55
PR SOETEARAT ESG ST . ART, I SCHRAECD BT 1A KU
XML ARAT RV RLHE 52, HL R 2R Ge ks L ARAT AU S o 1 5 A7 DR s
il BE I TS RN AN GE— 7 T HE SR o DRI, A SCHDL I T A TR UK B il dls
(GCRID) iy siin A AT Fa by, SEUEAS S0 G 3 XU %o 7o ML AR AT 4R VALY
ERRmBRAR, JFE SN ORES B A AR &, i Hod 5 S G2 B
JEl e U X R VE AL E B e BE— 204, ASSCIE R WARAT B 48 12 e T 57t o
PEg T, DAEZR A [RIZL GRS A A A8 T A0 XURS: R i 1) Z2 AU R B, 9 Rk
e TG I ERAT VR B R IR HLELR IR YE S BUR S

=. BRI SHRRBIR

() S KU 5 R AR A TR VAU

SARPE RS AE N SR ARG R I B e T SRR 2RR, IR
B Sl 2 IR R G . @S RSS2 BER RN, 2
P 52 DX T AR 48 e R XU PO R R AE o TR, AR XU %o i ML AR AT DA R
SR RGN AEERE A, MR E . 2. SERENR . BT
FEVERU B B T ARAT A SR B ATR I (4 B, B0 SCk b i B R 55 R ML AR AT
B RUNE R 2 B SRR Q . ROE 2504 554645, DA /S G 9¢ ik =
XTHRAT IV % RPN G S B m ] Bt 2 R ph HAS VRN . RSP M, 22
TE LRI T B RS AT S e (A P SR R B, SRR 2 B 57 Bl I R AR
BP0, i AL 3 P I A AR Sh P Ak, 3R T 3 AR AT (45 B8 XU AL
F=n e (Dafermos et al.2018). M ffitim /5, Mikim RS EE H IR % FE R LR,
AE R NAE TR 75 R AT RE R AL BT SAT A, i ARIT IR A . bk, 43
PR BT DAL E S USRS AR AT, oA B AR K & TP A8 I8 Bt A R A S
Wi, PRAVERATINIEE R 1. Klomp (2014) % T E SR 9% 5E 5 4 al e 557 1) 52
TR, HIASE 5 4R o 38 56 o M R AT THI i 3 240 XU () S i) LB BBk R AT R, R
EAR R EG N T HRATE LR AT RENE, RES AT AL B E A AR
I Keeley (1990) #2HH EERNAER, A AERATE SRR MR, RRBEHHR
TERR AT RS, RRUPRUN R R . TS SE (2024) BEFURIN, AR < xSt
SRR SR BE . Al A IR X AR AT AR e M A S e, DR R i A A T R
A BT S TR AL R VP BN . T R A, AR R 1:

s L A EE RS 3 FAR T D ARAT RE VB

) A7 AR B S A XU 5 7 P ARAT 45 VE AN B D% R 1R 15 4

e [H ik R iR R, K HAELE I B e A7 3K P AR B YB3 T T
WP ERAT AN S 7 M IR T, b i) B e HE 0 58 T A7 3k N SE T 3 20 ] 1 3h 77



H5H M. W& E B 5E 4 RS AR AR ML 12D [ A R A7 R B
AT 5 RBUR B PE LR B SE R R R, ARk AT 20 T (OPess,
2018) . 7K N R BIERAT RE 77 1T 6 J5 2 B3R 5w A7 kR R Bl B 4R AT, T
TORVERAT I Se 4, TR 22 NI Ry AU ERHR (T F%, 20200, BEARR
& (2013) (TR, RAPEAE ORI BB B AL S S, SRR ARAT I A
VR EAL R N . BAKT S, ZHIEMEE N, BT T3 AR R
HA RK 5B 52T, ST EHE S iU st Esh ik, @
MR AEE IR RFABERERET A, W EIHE - M E ). miRfria
BRI SEE AR ML, B SIS E IR S REURIh R, B
RGTHIE R, SN ERAT R BUN E R T

DRLE, A7 R 6 ) B TR VAU B R 2 PRI R4S, AT REINRIERAT
B) 55 4 SR A S A 4E AT, O nT RESETHERAT 9 350 08 7 4 BRI 8 ROCR ARV
HIEF. BT Lk atr, ACHRHB TSR 2:

5 2a: FEFKARES B FE )99 T A FE KU e MV ARAT AR 8 1) AR AR
o

fBISE 20: A7 PRI il B 38 5 1 A< A B JRURE %o 7 ML AR AT 45 VAU EL I B A
o

(=) A5 KBS AR AT R VPR E IO AE FH R

BUA SCHR B0 B BRI T0 S A0 UG 5o s ML ARAT R VAU EL R A ) SCHR - 3%
ZRETEWHEITINSGRI . BRI WMEETRE. Lee & (2024) W5k
M, SRS HRATHANIE BRIk BB T getE . FRERITE %
FEER, R E AR TRATEAIRE 103 . Lee AT Alam (2024) 1A T AR
BB RIS G7 EZFRATEAFIRE IR, 15 H S5 KRS 2 xR4T BRI g
JE A . R FRFIARIEE (2016) [ISSIFHT 7T R AU S 8T &
FIREJJIEARDG, R 2 S B RS S5 A AR AT I B R R IR, FLRRVEAUNME B AT
REZ B .

AR BR T IE B EARAT B R R 4% T R BUNME 2 Ak, BT R AR AL
AT S Pk %78 a2, dbmsgm HRR A AUNE . WERAT B & ik, X E RS (2025)
P A ERG B T T R ARIT IR RS R . B, S4RAT IR S
K T, SN T R TR IR B R, BT SR SRS E IR . NIMBIE
BRI, SRl RE AR S RS 1) EFHE G, SHERATIR
TR R R, B m] B0 m SR B ARG XS ) A iU  , E S R R
AR IR, DI ERATHUE S RE 7T . 3R 2578 55 R 5 ERATREVFBUNE 2 i) 4
FEERENRR, FOVRITIHER BRI R &S TE N B A R, B
AR RNE . ARSI SCHI T, SAEY RS AT R S E B L B,
FrR A& TR F A RO, AT 75 AR & DU R I ER, R 4R
AT RNE 2 BE R A S I N, R PRUN E R AT REFF K. Beatty&Liao (2011)
RETHAT U ARBIAE B A B, W ORI e v & 2 I3 IR s D R AT 1
AW A — IR AT A . PRI, R AT DRS00 XU B 0 T e oo 8 ek %K
T AR S IR A O B M A BRI, AT RE TG R VAU (B T B

BT ERaHr, AR AR 3 Fif 4:

B s 3+ S A B XU I8 o PR AL P M AR AT 1 B8 R R s i LR VB E 1 T B



RBE 4. A AGYDER USSR BT 7o M ARAT 9 #8078 i S R e M AR VR ME
RIFEAI

g, TEERSHRET

(—) Hdli R iE

ASCHEHL 2009-2023 AEFRE 182 FKpi AR TEdE, Ho EA KRR RT 5
K B HIERAT 17 K IRAT AR AT 40 008 99 M 61 oK. S A Eda >k B
SRR B AR (GCRID) |, ARATHHOW B A 42 ) A8 B a0 Sk T
BankFocus 4 . EIZXK it el B N RARIT . NS BRH A RIS, XA
BARHAT T 1%5 99% 7 5 i R b B

(=) RISz X

1Y iR

AT I SRR AR BN VEUNEL,  RRIE AT N ORI FS, U I R AR A TR AL
MBI 735 B =M. R Q (EEE. PR ALEMEBI AT A . 5 Q [EkFR
FH R MARAT 5= B T 3 (8 5 K T A A AR, B3 AR a8 B = 1 I T 3
SR AR LA . BT AR G2 e ETERAT, Rk LIRS
M EEHE, HAER . PR BALE I 73 H45 N BLZRMNAR RSSO IR 52 2 i
KRN RAT I3, (BRSO MR 2 ER AMEUITE H il &, MohE
o

Rk, ASCLAZEHE (2006) FOREFCAFEARE, KA A% G R R A, TR
IR A S ARAT R BUN A -
ROE - R,
1+6

Esrh, ROE MBIRT R AU A Z, RATCHREIRE %, HIARATIE 7 R ENLAR
ERRRIR, SN . BN — L SCRRAETH SRR VPR (AL, A8 — A A DYk g
AERZAE MG, TR FIEX P A BT #AR R, A4 X P it 577 20 M AR AT e V7
BN R BT ROE o 4T AN [R] s MV AR AT T I 10 RV 7K 2% e, AR S 2 10 s 22 4%
(20200 7798, HRHE XK S5 B RARTCES A B 0], SR A 1E I PR a A vk it
TR . I EK HARAT SEBR BE kR R, RIS=FL RN B~

2R &

AR O RS B O S B XY o A BRI P 4 C P AR B o [ A
VBRI CPRI, ZER MR MR IE A R A K H NOAA (32 [ [H 1
KAEH)R), HPUA - Fa BN — AN B F8 E00 15, 048 2500 3 AR (KR R 2 LTD
Wi iR R E HTD. #RimBs s X% ERD AF T2 K% EDD, SAEYIH XS
FRECR DU BT AR, 2R T — N E RS X YRR, I8 T
Wit RS FAF B E R R F A R XS FEEE (Guo, 2024). ASCigEH [E 5448 S A
RS FEEF FERAR A % O R A B I SRR BT IR B AT B 4 (g AT 0 B, 40 #ir
ARty RS 0 0ot e M R AT R A B R R

AR

ASCEIAFFAREE DIS AE R AR &, FREAFROREHE H 2015 4FFF 4R



it DR A ST SE A 2015 4F AR AF AR & e 2 JG 44 DIS = 1, Z B4y DIS
=0,

AN AL

ASCEBE R RN LR NIA. 5 8 2 NIM VE 9485 B4R AT 2 RDPIR i 2 BRI AL
AR B, EHUHR 4% 78 55 % PCR 1E i EARAT Bl sh 5 Sk KU IV 2 5 & B IR 478
FI I (R 2

5.5 il AL &

ARSCEIL T NMRATHREAR 2 LK 1 AR BAE AR i s, Bk
Fi: ALFFER (LEV) . SRATHIU (SIZE) . BATE L% (CAR. AR & E (IRRD.
B AR ZFE (ROA) A RBTHER (NPL) 55k HE (LAD T R KR (M2),
TNRER T HZRENE T

x 12 FEFEEX

B RS THEITE

WA & FRVFRLAE FV (ROE—R /(1 + &)
il R SAFEY R RS CPRI &5 FRbR AT 141/100
WA FE K RIS DIS 2015 K LAJm, DIS=1; flll=
ISV N2 S NIA R BN ARAT S
GIKES ISP NIM R BN A A ™
REBER PCR DU AR R AER A R BTEK

FLFF LEV SR A ST

BT AR SIZE HHAR BB 7 BN 2

AR Witk CAR TEA RS AL % 7

TR IR R FER ST IRR IS ONE=RITION

AYRIICIE & ROA Fob J R 5

ANRITKE NPL ENEY e esXi

P Akt LA PR AR B e

FEMEIERARRE IR KR M2 IR g

(=) Ay
NP S A 3 UG R MY AR AT REVF AU E 52, A SR 782 [3] g A AR 7Y
R
FV, =a, + BCPRI, + ijlaj(:ontrol atU+e,  (00)
(LD AR XS X R MV AR AT RE RN M ARSI AR o ol e
AR FV AR ARATRBUNE, CPRI NSRS HG 4 Control,, fRFH
WA, 0, t o AARERES | FARAT A t EMOMIIME, =1, 2, ..., n, t=2009-2023.



wARBAT MR E RN e REIENI. HHT 2 HILL L B &, ASE
i AR B P S A R R e B AR B I T R AU RS B [ A A e BEAR S, PRI A A Y
H R SR AR ] AR, B AR I 1) ] 5 20

£ ERBT LA, ASCHI TR RAE R HIE (DIS), #E— %%
A RS 5 P R AT R E AL B 58 R, AF R RIS R FE IR . e
(2.0, (2.2) FOUAFFR ORI AE T A B IRSE 55 AR ATRF VE U B 2 2 P R IR 9 2%
RIAERL

FV, =a, + BCPRI, +bDIS + > e Control, +U, +2, (2.1)

FV, = a,+ BCPRI, +bDIS, +CCPRI, *DIS, + Y &r,Control,, +U, +5; (2.2)

. SRR T

(—) kgt

X2 R T EELEAFIAMES . RSB I 58 AR 28
SEUE AT EE TP M 22, ARSCHAT T B 1%M45 R . B3R 2 a7, mLaAT
FR UG FV M8 0.098, #rvEZE 0.061, fx/MiE N-0.359, #H A{l N 0.355,
7 SRR BB i W ARAT IRFVEBUNME N 7, OB 28 mT e T s K BhR, A
AN [ ARAT VR VPRUN B A B 6, 0 B R MV ARAT FE R VPR (B B e ) EA7AE
B3 SR XS N 0.447, FrdEZE 0.079, 404 T+ 0.258-0.843 [X i,
ULAREAERAT TG S AR RS A — 22 57, (HBAR S A XS e

* 13: #HidtEgt

RS FEAL L] PRifEZE B/ ME S ONIEL

Fv 1897 0.098 0.061 -0.359 0.355
CPRI 1898 0.447 0.079 0.258 0.843
DIS 1898 0.743 0.437 0.000 1.000
LEV 1898 13.913 2.936 7.346 23.194
SIZE 1898 12.412 1.516 9.727 17.101
CAR 1786 0.135 0.020 0.104 0.218
IRR 1898 0.793 0.164 0.219 1.038
ROA 1898 0.783 0.352 0.020 1.818
NPL 1670 0.017 0.010 0.002 0.063
LA 1898 0.492 0.103 0.210 0.714
M2 1898 0.114 0.039 0.070 0.284
NIA 1898 0.020 0.007 -0.010 0.059
NIM 1898 0.024 0.010 0.001 0.086
PCR 1610 2.604 1.566 0.650 10.806

(=) FHEERIFZE R

3 R AR E RS S AR TRV BUOME ISR E DRSS R . 51 (D AR
FAIINARAT 2 T 3z 48 & LEV. SIZE W2 58 A5 & M2, AShnfE & 4k
MNIZER, Hrp CPRI [ & %0UN-0.0391, 1E 5%M/KF ERE, 51 (2) ARE#H—
IR AT AR & AN E RN 45 R, CPRI R ECN-0.0270, 7E 1%I[1)/K



P ERE; F (3D I Tl AR E AR R 2 RN, CPRI 1) % %4-0.0230, 1
1% 1K B

MIENEZE SRR, AR RS REE 1%8Y 5% /K7 E3EE R, X
AR RS TR A, R ERAT R P BUNME R, A JIHIGE TRk 1,
RIS fige P 2R RIS 0T P M ARAT RE VP RMELAFAE 535 B B m) 520 o fH T B AR R AR
W S A 0 ) H 25708, dEK L PRXG B SR R RS X ARAT S R
(Y SR BF 7= 18 BRI o G SR AV 2878 DR S b i B N IR B, >S4 653 e 71 R 1%,
AT A RO BE 2 30, B8 s %Ak, Jhm bR T ERAT IR AUNE . B —
T, THDOAS 88 I ) SAG D3 XU, 4RAT 75 BEHNTE 2 BT MG 8, R T
ST AT e H IR B R TR B 2 B ARSR %, R 4E 1 R KT T A AR R
BUNME N fEZWER L, SEMENS S5 KEMTTRARE, FER*
PR, BT ARAT IR R RS A, AT RE S EURAT R SN D,
X ARV RN E 7= AE A 52

® 14: FLAERIFZR

) ) ®)
FV FV FV
CPRI -0.0391** -0.0270*** -0.0230***
(-2.45) (-4.23) (-4.01)
LEV 0.00576*** 0.00765*** 0.00768***
(12.81) (31.20) (15.28)
SIZE 0.00290*** 0.000496 0.00587***
(3.41) (1.53) (2.89)
M2 0.448*** 0.0518*** 0.122***
(13.21) (3.42) (4.90)
CAR -0.150*** -0.157***
(-4.80) (-2.86)
IRR -0.0131*** -0.0124***
(-4.00) (-2.71)
ROA 0.151*** 0.147***
(86.63) (37.62)
NPL -0.201*** -0.218
(-3.53) (-1.64)
LA -0.00289 -0.0397***
(-0.53) (-3.01)
_cons -0.0513*** -0.0903*** -0.146***
(-3.61) (-9.19) (-5.33)
NNENE No No Yes
N 1897 1616 1616
R square 0.204 0.892 0.893

e *RRAELIO%ATF FEE, <R RAESUAF FEE, R R AELWATF R E,

(=) FfEikr
175 ZE AR R A 56



FEZ TUEAE RN 73 b, P AR A 22 BIRZR MR 20 [m] U3 R B A TR 15
5 EFVEHEW AT, ST, ASOTRTERIKE T, 45R0%K 4 R,
M 4 175 ZIEAR R TR g 45 R TR, T3 Z AR IR T i KA 2, X AR SONAL
R LEV, f/AMEY 1.02, X RAZEONERYEE XS CPRI, ¥I{EDY 1.34. JHH
ME, & VIFE/ANT 5, RUAZREASAE™H N2 EILNE, At AcE
Ji ZIKR TN T 5, B (1) AR LA, BRI THEE R A
ARIF R AT EENE, B TZAE R R (14 [ 5 3Ar RE USRS S IR A2 &[] ) LS

* 15: TEPKH ik

BENS VIF
LEV 2
CAR 1.550
ROA 1.440
NPL 1.390
M2 1.280
LA 1.270
IRR 1.070
SIZE 1.060
CPRI 1.020

Mean VIF 1.340

2 FeAb AR f AR 5

Rt AR IR AE R T 25 A T S SRR, A SCMIR RN . XIS R
P FEAR X (R = NERE, S ER RS (CPRD 5 R AR AT RFEFRUA . (FV)
IR R B IR @ AT SR, DAHEBRIE7E TP R 25 4% 0o 2518 R 52 o

(D) XHZOEREAR & CPRI i Ja — WIS I8 4T . A BRI X f MLARAT 1
M R ER Y, — T, Wom SR SR SRR L . HOH R e S
Jak, FREEFEREER N AR B0, AT, HRAT RS P
il 5 WK S TR B, AT AE— 58 I TR S P o 1 0k, AR SORAZ O iR AR & CPRI
fifE— 8 (GEA L.CPRI)  E8 A 58 S5 47 B RS o R VAN B 52

M 5 5 —F R 45 B AT W, L.CPRI [ &% —0.0180, 7 1%114i 1T /KF
RN BTSSR A B R E RS R DL, O R AR AT R AL
WA B3 B S semn,  SEEuERAL5 18 5.

(2) TR INH D E e RN o F T3 R IR, AFE 0 7E H 2R 9 H R A 5 4
K GHFR BT UL S R R AR S AR B 2 5, Blanrg /7 ih
XZRutE . b X 2T 2%, X X REE AT RS M S ) B XS 45 S AL
HI SR, PR, ARSCHERIARI DN ] e RS, DLHERGR Hh X 57 Joi P 0] ] U &5
R

x5 P ARG R ER, CPRI MIARECH —0.0230, 7E 1%H/KF LEEN
1o IR ULBAFEGN AN HI X [ 78 RS S5, A B RS RE VAU B ) 7 Tl 4 FH A SR
Fafit, R T HOIX S5 AT

(3) Ga/NREARIX (8], FH DS IG A 78 2518 A2 75 AR AR I 400 Bl UK B ety 1%



IR R EFRE T S &M R GG T B R, nIReiRIT &8 5L 5 KBS RHE
RAESERIMEA, TS RS S AR TR AUME I KR R . AR
UERZ OS5 102 75 52 B FRIR I 11X — 52, ASCEFEAR X M 46 /N 22 2009-2019 4,
WEF 2 1 R R I e SRy, AT RIS 5

*£ 5 H=FIMEIALE KB, CPRI RECH —0.0250, 7F 1%M5e1T KTk
BERNG, SRUERNAR SR — 2, U 0H B HER 1 WA TR R T, AR
ST 7 M R AT RV BN 1 S s i 47 LA AR

gE b, MR RN DX 0P R AR [X [ 8 3 = A B R R R AR 36 25 SR
YRR, A5 B RS 7 M ARAT R VBN EL 1) ) 52 I CEAS [E) R 4 S50 R i
F, DR T RN R

R 16: fefErEfls

(1) e — (2 WX E (3 Hi/MEA X [H]

FV FV FV
L.CPRI -0.0180***
(-3.62)
CPRI -0.0230*** -0.0250***
(-4.01) (-3.48)
LEV 0.00750*** 0.00768*** 0.00901***
(15.31) (15.28) (16.85)
SIZE 0.00402** 0.00587*** 0.0171***
(2.21) (2.89) (5.40)
CAR -0.191*** -0.157*** -0.0331
(-3.98) (-2.86) (-0.53)
IRR -0.00407 -0.0124*** -0.0118**
(-0.97) (-2.71) (-2.30)
ROA 0.150*** 0.147%** 0.151%**
(39.05) (37.62) (35.01)
NPL -0.198** -0.218 -0.0732
(-2.17) (-1.64) (-0.51)
LA -0.0445%** -0.0397*** -0.0174
(-3.49) (-3.01) (-1.18)
M2 -0.0229 0.122*** 0.209***
(-0.90) (4.90) (7.29)
_cons -0.109*** -0.146*** -0.347***
(-4.14) (-5.33) (-7.74)
MK 2 Yes Yes Yes
A oy 8 E No Yes No



N 1472 1616 1005
R square 0.919 0.893 0.896

i *RONEL0%AF LB, RN ESWAT LB, RN ELNAT LR E

QLD R INR L

KT IAT AR (DIS) 7RG 3E RS X s MV ARAT R VP BN EL 1) 52 T v 2
TR IER, ASCHAT 7T RTTRONALL, A A2 I CPRI*DIS 1181
PR, 3R 6 JBIN T A7 2K PRI i B X A e B XU 5 7o M AR AT R VR B (5% R 1K 1A
R OVACIISERE N

R, CPRI 1 R%~-0.0699, 7E 1%HEEH /KT FRENT, HEUE
[ = << A A 3 IR 2 B A M AR AT RF VP BUNE IS5 TR AR, FRIREGHIE T
T B RS ARAT R VP AME B S Ml b i . 28 H I CPRIFDIS 1 R %CH 0.0772,
TE 1% /K T B NIE, 1X—25 FR B, A7 ORI ) B 78 S5 A B RS X 7S
MEARATRF UM B B2 TR R HE 5 IE R VE R, BIAF 3k PR IG 1) BE RE 05 S i
AAFEYDER SR ERAT R VRN B B R )y, B E TR 2a. R ET S 24T,
AE ARG BE A N —FhEE R i e I, B AR AR LR, RERS Y
S T30 T ARAT (A5 O o AT S ARP)BRIRFGIT,  AF 2RISR 0% A 25 B
ERNRNEELE, WA B AT AR E, I3 BhARAT 4E ek e 1 9 4ok,
s BARAT LG A B RS 7 R (1 0 P2 B N . 878 AR AR 1l A, AT
55 A KBS ERATREVF BN E A FIRE M o[BI, A7 K ORIl B A et
Bl FARAT 78 S5 BT R B A ARk S5 e R B Ra e 1, 4 Hniig
ES ARG W PR M RS ZE ph Rl BEALRES, A ROM SRR T R R I HE 4K
Fafdt, HIEBET SRR IRAE R o HIE N SRR E 77, i DA fE
B IR T B SR P A7 T i A

R AT A7 ORI TR H AR S HRAT R VAU EL AR 1A 5 RN A 5

FV

CPRI -0.0699***
(-5.67)

CPRI*DIS 0.0772%%x
(5.67)

DIS -0.0136**
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