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Abstract

Chinese government departments have recently developed a number
of environmental control rules in an effort to achieve sustainable
development. Traditional industrial firms, which are heavily reliant on
resources and pose substantial environmental pollution issues throughout
industrial production, make up the majority of China's heavy polluting
enterprises. Certain historic industrial businesses still play a significant
role in our country's economy today, supporting job creation and
economic growth. Hence, finding a route that can both protect the
environment and support the steady growth of heavily polluting
businesses is therefore essential. In order to realize transformation and
upgrading of heavily polluting industries through technical innovation,
significant research and development investment is necessary. The
previous CBRC's Green Credit Guidelines were released in 2012 and
rigorously regulated the credit approval of businesses that produce
significant amounts of pollution by using the banking industry's credit
leverage. But in reality, business investments in R&D are necessary to
enable the implementation of technical innovation, Strong reliance on
external funding for corporate R&D investment, so whether this reversal
mechanism plays a role needs further analysis, and it is of practical
significance to explore the prblem.

In this paper, based on the quasi-natural experiment of "Green Credit
Guidelines", we use A-share heavily-polluting enterprises in China from
2010 to 2020 as the experimental group and non-heavy polluting
enterprises as the control group, test the impact of green credit policy on
R&D investment of heavily-polluting enterprises using the DID model,
and analyze the mediating role of commercial credit financing in the

impact of green credit policy on R&D investment of heavily-polluting
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enterprises. Furthermore, this paper analyzes the impact of green credit
policies on the R&D input of heavily-polluting enterprises from three
perspectives: heterogeneous environmental information disclosure,
property rights nature and regional differences. The empirical results
show that the green credit policy has a significant inhibiting effect on the

R&D input of heavily-polluting enterprises; Green credit policy forces

heavily-polluting enterprises to increase commercial credit , and financial
risk is obvious, which is green credit policy will weaken the R&D
investment of heavily-polluting enterprises through commercial credit
financing. From the perspective of heterogeneity, it is found that the
inhibition effect of green credit policy on the R&D input of heavy
polluting enterprises is more obvious in the central and western regions
with imperfect environmental information disclosure, state-owned
enterprises and relatively backward economic development.

In order to achieve the green transformation of heavy polluting
enterprises, it is recommended that policy incentives be used to guide
enterprise management to abandon short-sighted thinking and recognize
the long-term rewards of transformation through innovation; strengthen
the management of liquidity liabilities of polluting enterprises, rational
use of commercial credit financing; enhance cooperation between
government supervision departments, enterprises and banks, and achieve
the goals of environmental protection and the stable development of
heavy polluting enterprises by improving laws and regulations,
strengthening supervision and management, improving the transparency
and quality of corporate environmental information disclosure, and

standardizing the allocation of green credit funds by financial institutions.

Keywords:Green credit policy; R&D investment; Heavily polluting

enterprises; Commercial credit financing; Enterprise transformation
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T AR (ML, 2022) .

T PR o SCRRZOUE I E NN S PR 5 B BRSO B
RBEZEAE, AV TR BN TR AV B AR G A € 4 7= (¥ B B IR, BAR A
SHANFREER ) BE o, St Bk TR, (HAKIERE, ETK
RSOt B AR, ki SR EA1ET K P# 2 EF ( Song & Wang, 2020;
Guo, 2018) , il HE4¢ S DYBURAE nf LIS I PR AR b A B Bl A B T A b 43 %
B, W SERAR S GEBR B AT ML= AR QBT E L (EE8R5E, 2021) , FRARSE
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(RS, 2021) , AMPFRERE RSt ] DU EE A 3= B #EAT IR AR B8
(FEFEE, 2021) o HIR, ZRO<eRln] ASEales 38 1] 0 oA 7 A XU R 3540, 4%
G RUECR NS O RS &G B TSLBlarmmE R E RS,
2021) , I RAMIERIRTE E R RE, AT LABURI AL BT, SCIaR (b iR, 4R
T TES Ty ZAELR, FRIE H 5 Gl A H e s k. Al xd 4h
AT BRI A P DL P AN 28 5 4 T B AL B R AR R 1
JEIR (Fang, 2019) , {HXFF @5 gedill, b G050 (1 SRR N 1 1 25 AR 5%
BHRTE, XA ARG T AR IR SN, LA T Al s Ziti it
FARCIF LA M ES B MG — RIS, 2022) o HETLLEST,
KT G OAB PR AV R BN RIS M AE G, 30 7R Btk — DA 5T

1. 2. 4 LS AR ST AL i & 3\ ORI 51

7 75 23 T A S AR AN B e b, AR B R AT R
KR AT, ARV RV AS Rl A =, MRSl 5t 2 R R T B, R
MPAE FXHME A R BN FEM G B o 1 Y BT SRR A e, mAE A
w5 — MR IR 2R B 77 2 5T i AE AR TR E 18 e A7 AE , AT PRI
— CETHHER” , AN TASZEE 2R E, AR gl g o8
SN BB R T A A S RS, 2021) ; — 72 “ B AR BT iR 7,
B Rl ot L SR AL, BEATT ) FARTEAS DEICSS, AV 3RAT DK 1 A At e ke
B HMELLSAT B WS F ROy Al Ah a5 1) B B AT =X, T HL R B 4 R
PR, IXFR AR B (FF 5525, 2021) o 45T, FREZH T RLAE A
A RBRNBEF, FZR PRI A

B, EDAE AT AR B R A il 5 E RS RE1E,
MG BAS [ 7 2RI R M AZ FH AT LA A8 o T s ) A A i o 240 5, 3 it e
Al S IL A R AE A R B A R BN GIRAREE, 20185 3RFR5E, 2020) , HHT
BIHNE 3 AN 8 P DL SR 55 07 5 A S BARR, AR 3NTE 25 5 %
BUSNER T L A B, RN S Ak AR AR I SR AR, SRR
SRR FE ARG GET 4%, 2021) , HEm& /BRI 5% 7 o8 R %
=, ATLAEE R PRI E UG R, SRR SR AR R RS A, B
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AT CAH S FORA R 8 0 5L B InAE 3 % < S5 07 AL Aok i T 2R, E B
A TR N AR, I AR A AV A ol D B e SN KA = RIS, R b A P £
MR A SN ISR T X PR A A 9 s (Wb SE, 2019) .

B TSI AL KR — ORI, AR IS,
PR TERR B2 L, WA IR BHE AT KRS e BEB MR . 55T A I S5 A
PRk, AEX AR BT, N IRERR BETC I E R FIIR , w] DLy Ak 22 e i T
M7, XA R A EER (Zhu, 2021 , FAG2P950 R0 EEAE DL 2 A
b B BB T RIS Al 2 B A1 F il B Kb TR A B <z, (E I R B Al AR M 01 55
AL, — BT AIRSI RN 2 w1k 55 R S5e. EAh, 57 55 Al B0t Ak B 00T H 1
WEFAT BRI LI, BN T B ARSH BHIE SR 1 KRS, 5755 R B3 0 DA 2 4
b A i B A R B A A, e R S 0 e A P L X Ak ORI A RN B
SRR A (Wang, 2022) , MTSFIBR AR 7>, AR A A 393 5 55 7K
AL AR R PR A5 DY g b it B SR S A 2 B /N A MDA S H ) B
K& (HU, 2019) , mMkAE FE AL — R il g 55 a5 7720, —J7 il BA
Zefi VG SI IR BT 200K, (H 5y — 5T, AEAERRR BT A2 PR AOIAEE N, I KA
R IR VAR YR 2E MR T 1 Ab 278 KRS (F s, 20200 , R X R AL
5% AT LACERE A G2 Mg AL IR R BE 20 0, (HRIIFR A e Al BB R i Ae € « AL
RIORRE, SO EHE N 1B R (205, 2018) o sbah, FASH R e
2 AR A PR XU AT E KT, AEAT MY 22 TB] T R 0 PR XU A e RN (AT EE
2019), p b AF F A4 il 5 A b 2 B Ak 2 KR T AL A5 IRV
LA FURCRI 5 R8I KUz, PR AT RE 2 AT O (172 2 1 b i I
Al SRk CEMESE, 20210 , FENRIIGI95E ST, mlkAE AR XE 4
Mk RSP AN SR BERSE Fr 2R B eI, T TP shbl foll 2 R B e A 78
M DURIRE 5755 XU, SRR S 1y 2 5% o7 AR BN CRADESE, 2018) 5 1M
HLIL i AN 52 14 B Al 9 8 S RS VR AT AT [RS8t ol AR 5%
EAREMEA L, MELLPRIE KA A B B e /R (GRkE7rSE, 2019) , f£4]
AR B M AS P T LA IR sh B <, (HEEE Rk AS B ASTg N, k2 B
ANBR, 3B EEE O RS B R BRI, R R GRS N, EER
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B, SOETEBERN EMRIT R ET AT BEAh, ETRAT IR T AR R TR
SRERT LUK 5 E 5 G A R Rl B 20 R — R B LR, HA B DY BOR e 1 il
AR A B T3 A AR B AR, B A R 4% (A5 DY BRI 70 B A AR AR
1 FH DAL 2% A5 DRAE RV ARAT AR I 0% S 2808 o X T A5 DR BUSRON A ik R 4%
NSEUEIRIETE, A SCRRSF A B0 R G % (0[5 BYBUR A I 1 e A RN L 4%
5 TR VT AN BAEIE, ARSI gl
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T el TSR B AR AL BE A B HLIE I, 30 R sk A P B e Ak T R RN &
PRAERIRPEENE, 7 EE BT BEAh, SR T SRR REURON BT QA R
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AN DX IR AL A 0 BT, e Bt B DY GRS OO 2 T X g e b A N
AEAFRIGE, 5RO BT B 145 3 5L

10



N KA A S S (E DR F i e i BT A FRN B S M —— 5 T i Il £ P B8 ) 40 A

1.3RER. FEERR

1.3. 1 xR

ASCLL (ZrEOAEDER G XM B AR, R XU 22 75 0
2 SEREIATES 0 ES R S N T Y € N0} 2 TP N A Y Re R SERERATES
SR i e VI AR BN IR FIBLE o R, ASCMIASEAE B . XA A
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SAFFRBNIE RS . B, ST ORI RIS I B

B, BURANTE. B, ACORELALE T H N AN T4 5 I 5 il
WFR NG i, ZEBLA BT 00T L, 385 B R AR 616 . HOK
BT MU FH 15 M7 €615 S B0 T 95 e MU B R N RO UL R BT i B
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SIS TR L Tl

B2, SHERFIUE . ASCIES I R SAERT U, DARE A S 44
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00, HOERFTIUIE . HOB S0 B Tt RO IS e R 3
OB RS HT, MRS R . DX e . PR I e = 7 T Ee 2
W, B IRAL T T G (5 SR B T 95 e LR HE N (1925 AL B, ) o
5 B AR BN B P 77 [ AT T IR A

1.3.3IAAE

ARSI E N E LR LA

B NG R, E, AR OEITTRRB D BT R,
B T e S DREORAE Y T T 5 S RGN E, SEma BEEG g, SCElAl i
R R ENE HR, ST SOOI AR T St EIE AELSE A2 T 7 B Te 2
A5 DTBCER R E 5 G PR BN IO E L 3 FhR, AR 4 (5 DTl
A5 G QeI A N LR IEAT I BAR SR SCRRBEAT REER AN 0 7, JFEAT 1701
VPR Bm, BIRASCHIT TR . JTiEMN . BTF e, Bl s g S CE
FHESR, BIR SRR, APEut T B EE 1 LA .

5 AR R A OB DY M E S Y I A BN AR SRt . O R
Fiog, DT TCII SR b IR AR S o FL R AT ST SCRR 7 B, BABE IR K
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5 BTBER R AL o

5B =R R A CUE DY B A E S e VI A BN B BEAR Br o T DA
BRZEIR ARV FER, T 4 ) I S (A5 DR U 5 i) B 5 G A R BN IR AL
B, DL SRS PRBUR R HE 5 Y ML A AN R D AS BT RS B R A RN
IR AE BB R DX B P S o M = 07 TR IE 23 B 0] B35 e Al R FE NI
AR

S DUHR 73 e C B DY B M E S Y VI A BN SAIE T » S 2 A0
MU EAE KR . A5 LL 2010-2020 4 A A b s A 7o kU E 28 224K
38 P FP S DR AR A EAT 204, B Sl o FBE K 2010 SEIARE AT
) RS SRR AR ) A5 A0k A i BT A mREA ) Jy SEga 4 ANz f 41,
LL2012 4 (sxtufB 096 51) MMt ERSLE, MEXEZD RIS EOETE
RAHEAL & . HUGRRARR g BT DL Rt FUABRGse, M A B
DRI  F e S A DYBUR RN B35 G AV IR BN B SRR 30 A0 70 BT = 8 5
AL DA AL B 22 GRS R HEAT vt o BT MR AG B, BAR LR AR B IR M G vt o)
By AHRIE T TATEBR A SAESS ROMEN R e, AT IRIES B
FIEEME, ASCKH PSM-DID. RIS . AR B S5 T i AT R AR 56

IR AR 5. FE T RTSC BRI SHIE DT, R SSE, Jf
LW TUA R R A B E R

AR BB SRS & BT, B BEESEE T MBI UL
ML AS AR O EtE , MW 22 0B, (6] statal6 BEAT SEAIE 73 A ARG fi 1k
fls, I AL SHIE TSR

1.4 QI R EMRARE

1.4.1 ATRERVBIFT =

ASCNIIEFE N AL A 20T, FTREA BAR BT A

B, SOAE DTBER I SE AR AR T IR SRl 5 EAARA
Mt 3, IEHORT AV BRI SN, DA BT 78K 22 B o T B S Jm B
Qe TS5 R B8 AR  RIUAR AR AL, b o0 A B e il A S 5 55 B A A2
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FARNHIFE, A BT 5 AT s B AR 4% (05 DY BOR M OWAL AL, DY E TS el
M SEEUE AR T R M 1 R R

5 ARSCNSE PR AR 23AT T S 5 DTSR RS L5 Y D AT A BRI
FIMLET . 4wt 2 G5 DYBCR R I BLHE 32 21 X 08 Fe 22 5« Ak B A
LRSS B S AMB R R0, RSO — @R R E T a5 TR
ISR SER

1.4.2 " gzht

AT IAS S ZAMARBILAE LA PS5 T

By T RESEOAS TR AR A BHE , A BT X ROU Aok 2% £
DRI BB, A LU (S5 IE4R 51) M BUER I AL Bl B ok (5 1T
HOR AHBURVE M Z A, BT REAS S 0 2t sk % 1), AN BEAR 4 1 0 S R
il ATREARRAE o

S BT BRZ A A AT GeRBCEAE , AR DR B 2 A AT ML O
K 73 S AR A A AL, DR TV e ek m] et MR 2L m i o I () RS 3 i [
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2 A ESEILEAM
2.1 BEZHE

2.1.1 REFH

SR BRI B DR, OG5 DRI A T2 I AL B G b 5 TR R R IR G
A, BHHATSGEM. Peszko G (1998) # HIPRERLYE 7R 5 — L IR E IR &
K, 5 BARMEBCRA K, B0 E R % BAB AR, £ BT
RRTEAS A, DRI 75 BEBUR ) 58 X L8 100 H (0 THRI . 2002 4t 5[5 R 4 il 2 7]
A I BR PR ERAT 4 S R LAS R Al DR L 25 B PR PR B Ak 2 PR AT 158
AR RN 7, SRS DY R P4k i B, 2 DL “oRIE BRI 7 A FETE, Jecuken
(2003 ) T M R HE S8 4 R ERAT M [ 1 B8 512t ) FH B BT AR HE Bl A L R R 1
Je. 4, REXNSREEMVREZEGURHA M NBUFZTERE, 46
15 DR BUR N R IR BT T Gty K (1 117 3 5% R i R EU) 2 WL T B ERAT = T
KE, SO —IMEMHEE, BN TEb s, miskelnE
HY ik, FIHBATZERAENM AR, DIRSRIARAE . V5 8 BRI ER 5
TRAF I UE, HLEE A VRO R BEURVR 2 A5 LR BE G KA. S5 D8R A
HAVAE I, RSB FAT A alis G, HEERIEN: /£
Ry ARG EI RS TR T, 5l SR M, TEgaRE
&R (GEOETRIRT) AR OISR 7l a2 RN, sk
Xk B bR BB ERAT WA TE RAS DL 55 I DLk IR A bR i A 0 2 —,
K MV RS AL 2 UM NAT BERAR, LLZE S 45 D807 2UB0E Al b A8 A 7=y
X, I FRBERMIASKEIF RN, @GR EY % % “kisg. 5
B IR A, Wk BB Rk R . 5 U RIAEBEE AR 2
WAET, % ($R51) RGOSR A ANRTEAA ERAL br S ST

2.1.2 @lfEH

o A FH S AP AE AZ S R A o0t et A 7 AR QR A5 1 15
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RS . S A BEIUR, AT BBRBE ARAT AR, RS R Ak AE 52 S il 7
HRTE RS TS B R B AT R R AR IE A DR &, RN R 1 THEAER RS ftt
Ry — P A TR B o AR RS B SR st VEsR . 75 2 3RS AL B3 AR EE
P, ML B N ERE RAIRRBUD R G AT = 4E A SO, (BAF 4
M AE RN AT — By, AR I AEAE SR XU o R M AS Y — B2 IR T Ak B
S5 FARGL b 71 i N e Xt il A PR PPy 2 2 AR A8 5 il R P Al
Ry W2 B W, T EL 7 2y 5 B HAR 2 7 RV B SRAE S5 RS2 o R Ik A P R R 5%
J7 & TR BN BEIA T 1 E B A, B, S R SE N ARl
A IR B RE AR S 2 BRI, — B IUTEIE R IR SRR 24 KU, $2
PR AT P PR Mo 2 3 e i 046 0 10 3t e, 32 ol e b B b 3 i JEE BT BOR
RO UGN, N Tk i E K. R, kR s R
A R, W R A ST N ST ki, RS P Rk B S AR AT
AR B ORI HE O AT DLSEILEL AR, BOAARXS TARATT &, BRIt
e 5 Al 22 8] A AN AR AR A, Abolb 5 N e 2 a] A B AR S A
RN RN TE IS 7T, BERARANL A Sy eAS, SR i se s /g, dEm g niRAT
YR EAFAEEITRCA TG OL T, TS RN 2= S A iR s P R s 77
I PA B AR AT DAGR AR b B 20 o, (LRI AR SO NL 2 BN &k o HH e 1k B)
WA R kA R 53 07 S AR A I N PR AR A B - 37 KR, AR T S Al A
T B KA A AR, B TR B3 S ATL A ARl i b A= FH B0 38 2 o lb i s 2R KU L
THEBIAER, kA S AE BN Al TR TR LAl b, Al Bt PSR L
B HIINR T Ak 0 55 RSz, AR 7 g 3 BBt RIEESC R W3

2. 1. 3M&/A

WER NSRS KA, AR NSRBI I H BRI, P E R BCR AL
A DU AV AR SR R, BEEAC BRI iy o R HOR QU I AL AE B8 MR
AR A g A AR, S A I R B AT ROR B, T AR KRR S
SR AP AT AN B, R RERR I R S mi% D se S 77, Al % A T
%o Ao lb LI 2 I R EOROFT IR Bh e 4t , MRS A1 SR 20 Y A P B AR SR TR0
BOR G SEBAR b 2 e AL R 33t i 2 v o B A R O SR B, Xt BEAR BRI AL FRN
T RAT R, KRR ERD ARG, TUONEG M RTH JAsE4 k
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JEAR M AT RREEE KB Jy . WHATESI B 5 T A RS R e e, AEWE TE I A2 A
MBI R R BN , Horp BE gl T AT A RN B — KBS, 4
MRS RE B e SRR, RV U AP Bei s, W Fep B
A MV I GRS FBT AR RO FE R, A& —IURIR AL R s RBP4l
Rt TR s B L2, SEIBRATH R . W75 R4 285 B
SERRRITTC S AT ORI SEB6 A R I B S Y, AT A B BOXUB 35 v Aol i 22
BAKERVIR G, BIANEAR WIRGEA, XL BRI AT DLE %
R AT A B FH A A5 LIRS o (H 32 PR T B ARBIE A I TA] L AN 5 1 XU v 25
PE, bl B SRTE AT IR, A1 ER R BE B SRAG IR 2 4 B A RN B ORHE » BEAT,
WER R R H 7 2L =N, (B T RARAAB L BOR S AT L=
F X5, REMFIRBANITEA G RR, JCHAAERB BT, SCRR
A MV AR 1l Vi PR S Al A DY 8 S e B 22 S AR, e s A VT e 450 8 S

2.2 BRip B A

2.2.1 FEEAHIEER

Xt AR SS Tt 2 BRI GORA, R IS B A MANEER IR, R 7™ b
f BIA 2 HA R AL IR IC B R R, W BB BHIR A R E T
Al xS BRI A A BRI, BRI 18 A% O AL, HPUE B TETR e
) B R EHE I 5 ARSI IS HORIRI, 41238 Bt 455 AL A7 10 A B IRATAE
WA . BEURARRIER 8 AL+ DU N DA B e 38—, AHARARA I R
RARETEYERFEAS; B8, I S BCH eI Uiy B B EAFPT /5 2N BH,
i MR 5 =, HLNINEE 5 /MBI e, 5T IRAE 1A
NI H IR AR, A BRI B SRIU, AU AAT 2 LARENS SCRC A i 21 20
H & LA HSONRTR I RYE SRR, Ak N BT A PR, JFAE
P BT RE 58 4 E t it sl iy EL Al 2z 1a) ) BRI SR ZE S K, Al AN AT RE
SR A P B ISR, N 7RIS B, Al i 25 R I e R S AR 41
GUE LA, PUHORIRAN ST SR, X301 Al X X 26 B3 5 B 1 A1 T
WHE . BENIRT . T3 BEABOR. BTSN VR AR 2 L4 P (Rt ) = 24k
TR, I LE BT B AN BTN, Y A AR 2 2 ) R D AR AN
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Haro STERARNIHRE 2R, MR TSRS ORI, 3k
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Inasset 18334 22.196 1.292 22.001 19.968 26.325
ROA 18334 0.042 0.063 0.042 -0.266 0.206
lev 18334 0.405 0.199 0.398 0.050 0.863
br 18334 0.287 0.629 0.131 -0.603 3.929
age 18334 17.352 5.846 17.170 4.500 32.500
Inloan 18334 10.416 9.685 15.895 0.000 24.238
concentration 18334 34.118 14.739 32.075 8.420 73.700
property 18334 0.274 0.446 0.000 0.000 1.000
TC 18089 0.157 0.112 0.130 0.008 0.157
Incompensation 18294 12.899 0.763 12.862 11.177 15.056

4. 4 TRBXMSH

K A4 AR E R IR IS AR o 04 oA & R A 5k R B 0
B/t 0.6, HAE 160K EAREN, R AL H )2 HLAE,
DAL AR B (R R AR SRR EAT B 0 A B — € BB 2 2B AT UG A 5
YRR S Hi5 Gt WA RN R R AN -0.161, HAE 167K P 23, Bl
MERTE 2 CA5 DY BN 5 e AR SRNA a4, (ER A SR 56 R
AE S W FAR B 2 RN R AR R, AN RE ANAZ B2 (8] A28 ELFE M S RSB o0, i HLAZ
B AN AR B AR P 1 2 ANBA 5 (1, DA SE N HE fff b 7 i 2 €A DB
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L5 R AN I i 7 28 i SCE 7 Mtk — D IRAIE

R A4 BEMRIERLR

B research DID post treat TC Inasset ROA
research 1.000
DID | -0.161*%*  1.000
post 0.111%%*  0.313***  1.000
treat | -0.245%%%  (.756%** -0.042%** 1,000
TC -0.188%*% _0.112%%*  -0.004  -0.145%**  1.000
Inasset | -0.249%%%  0.112%%*  0.184%**  (.080%** 0.240%**  1.000
ROA 0.006 0.002  -0.063***  -0.004  -0.118%** -0.052%** 1,000
lev -0.328%*%  0.019%F*%  0.050%*%*  0.030%**  0.566%%*  0.545%%*%  _0.363%**
br 0.120%#%  -0.094%** (.030%** -0.141%** 0.073**  -0.010 -0.008
age | -0.103**%*  .132%**  (0376%**  0.001  0.038*%  (239%kx (05
Inloan | -0.203%** 0.076***  0.079%**  0.077%%*  0.099%**  (.538%** 0 ]84%**
C‘:tlicofg“r “0.169%%% 00175  0.084%**  .059%%*  (.087F%*  0.147FF*%  (.143%%
property | -0.196%** 0.017*%* -0.051*** 0.052%%% (.185%%* 0.406*** -0.]08%**
lncszrigflen 0.038%#%  0.041%*%  0201%%% _0.069%** 0.054%%*%  (0.442%%% () 37k%*
g3k 4.4 R RS
lev br age Inloan Concenti property lncorpp o
on sation
lev 1.000
br 0.035%**  1.000
age 0.194%**  _0.003 1.000
Inloan | 0.543%%*  .0.003  0.161***  1.000
Concentr | h3pme  0.024%+% _0.100%**  0.008 1.000
ation
property | 0.315%%%  0.020%%* 0.205%%* 0252%%* (.184*** 1000
ln‘;zrigflen 0.131%#%  _0.023%%*% (236***  (.172%%* -0.025%%* 0.085***  1.000

o SRS RRTRIE 1%, 5%F 10%HIKFETRE
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2PN KA AR X SRS PTBUER T B Y5 e AV HIF R 3N A 2 —— 3 F iS5 H Bl AL AR
4.5 FITHEB R

ACLN (RS EEIE 1) S RS, S XU 2540 1 40 W 40 6 (3 AR
S T Y5 e AV AR BN TR S0 o (S0 25 43V 2 B £ T 5 7 O T T 5

Ser AN W ZH B A A R R A a3, BLANREI [R) 224k, R 2 AT S e . &
SR I (el SR M HAE T TR AT AT R K. BRI T

4.5.1 FTHEHHE

WA 4.1 Fros, T I TR 5 AT DL DU MU 43¢ 2 56 2 A0 HE ZH R I T e 35
ZEFt, WERBANAESOAETTBORSEAT (2012 SE7T) K& B, BUOKSL )5 5
6 2RI TR AL AR A BN B ORFRAE I TN, L S0 2H ORI A $5 N A L % HE 2H B 2
JBZZ o PRI, WA SN RS 0 A P T AA] 200 S W s B AL AT 0] R 2H 7 o (5 6
WU St AT S A6 2 T Aa i a3 . B, a8t A AR flk, fFEd—F
L B A BNV -

[
[
[
[
:
-
A

—

T T T T T T T T T T
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
FEE
=

—e—— SCIRYH ——e —- XEBYH

Kl 4.1 Il A

4.5. 2 BHMEE

DT B A U6 ST 96 ELATRT 2 2 TA] B I R 3, AR SOR AR TR A
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BRSO AR B S S 4L AU A R S I R A,
PRV AT A BANAE AR REAL Bt AT BV 504, AR 4.5 o, current &7 SEJit
RS ITBORIN 2], pre RoR LIS S WWBURATINEESL, post Ko St Sk
EVTESR A M SRS IR LAY, LI R R, o tufEit
WAL SIC it — 4 5 28 EL I A M0 2 O 7, R e (A DR BOR St Jm o b A A BN
RAERCR BAAE R e Ve B 4.2 SN K, gt DYBCR St T A8 B 2
e 0 P sh HIIAN B2, fE2r 5 DYBOR St Ja A 40 2 N 11, Wl skida 4l
SRR R L, P IR AR SO 22 3 AR A AT B I BUE

® 4.5 HATEHBKEK

(1)
research
03710
pre_2 (0.4129)
20.0961
pre_1 (0.4088)
current 0.5459
(0.3912)
L0.7942%%
post_1 (0.3947)
20.7934%%
post._2 (0.3883)
20.8353%%
post._3 (0.3829)
20.8065**
post_4 (0.3842)
20.8200%%
post.3 (0.3477)
113035
post.6 (0.3737)
[1.2197%%*
post.7 (0.3755)
11,2295
post.8 (0.3770)
2.4007%%%
—eons (0.1779)
N 18334
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T
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1

|
|
|
|
|
|
T T T T T T T T T T T
pre_2 pre_1 current post_ 1 post 2 post 3 post 4 post5 post 6 post7 post 8
BT

€ 4. 2 GREE B AT BB B
4. 6 SCIUELRR T4

4. 6.1 FEEFBERMESRENRLIZNRIR

Zr 3 DTSR E G Ye VI AR BN B S5 R 5k 4.6 P, 7EREAY 1 1
SR A I RN AN AR FIAT RN, TEAR T S A5 DB AN B el (1
A2 HI DID R#EAE 1%HIKF NS, RS HA AR RS fedl At t, s
15 PRBCHON H 5 Qe AV IR ARNAFAE R 3 B HIE T 1ZSHIES R SRR 1A
SRt MRS HL. %45 RE W OG5 DTBOERN 5 Qe R BN B K5 3
FRUEH], XSGR T AT SCHIER i, BIZROUEIEHISS 1 IS eV iR $5 5t
BN, IR KAEENE B e A M R A . ST R, — 5T, &
5 DY BRI I A5 DT 20 R AR IE ok A3 A P AL 3R vy 1 BT e Ak YR TS
JRAS, I8 A WAL A AR P 8 AR IR —# o, a7 E AR BT T Al
BRI J3—J7 0, 4l B — % ISR B E , ax OB IR BRI A 1
TRV AS DYR BT AT, AR ER BT 20 AR PRAR 1 5 Jebolk 5 DY 3R ok, Al
NG A7 228 TR ST, e 228 XS (RIS AL o, PRLIEAE B8 e RIEAT BRI O T
HLY G el 2 Ul i KU (I R BB 21, S AR BBl F1 . A8 H AT Ah IR
FEJIN, B il e R T i A K R 852
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L3 £ DR Y Ge A Ml BE A 80N B B M ———2i T s b 5 1 i 5% AL

F 4.6 EFEARIEAERFLE R

research
-0.5034% 3
>b (0.1088)
ost 2.9218%*
P (1.2915)
treat 0.0034
(1.3530)
0.0230
Inasset 0 0912)
-7.5055%%*%*
ROA (0.6767)
le -3.554 7%
’ (0.3905)
br -0.0252
(0.0523)
age -0.0322
¢ (0.1305)
Inloan 0.0078**
(0.0038)
concentration 0.0078
(0.0059)
0.1664
property (0.2353)
Incompensation 0.2493%**
P (0.0755)
cons -1.3654
— (3.8317)
T Yes
8] Yes
Tl Yes
N 18294
S 0.2224

4.6.2 B ERRMAN REERBESESLOUTHLEAN DA
R

ARV I S5 R I 4.7 P, BA 2 XUE 7270 1 83 52408 0.0076, 1£
5% IR TR, U aR O DY S 5 F Y e Ml A PR g ol A5 P Rk B2
s, A 3 EAE B EE RECR-1.8613, 1E 1%AIKTF N RE, BHHRILE
F RS By e MV R BNAFE IV . A i 20 3, SRR, mlkfE
JH R 53 0) & (A5 DR U E Mi) E 5 e I A BN 23 7 vh /e RR8E , 1Z SIE S, SR
UESKE T ASSCER A B H2. — 7T, FAS AR — R AR R A A Il 53 1 5,
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2 SERERATIES: S T R S N2 il e A b S S8 i R Nl b B B U A
GER A S A o A T T Al R B e, LR R B M A SRR IR B
2, b AE I ER AR N, TR AR E RIS, i Sl KRS TR
BN o 73— 5T, SRS DEBUR S Jm B eIl e M A P R 58 18 o ) S
PEZIHLEI 55 ERAT (5 DRk BT 20 SRR, 03] 38 {5 Gl 38 1 WA RN SEDL A 7
PR AE XS P RCR o MK AT AR — A RAT 5 I A A AR E R B, IR AR Rk
mth, WA, PAFRE g Jea b iR EBUIR OB, BEE A DrbritE g H
TR (A R EE b AT BE S % S ) /NG et~ NN e vad 15 S v i S W 2
EGURER T e I L RN, AT A TR Al gk =2 5 PR A B
HEGEWAE, UEry, SRS MBS IUR EEARMEN . B IR ESE
[, X AN R AIIES . (BT R e R A B A,
FEHE I PN AT LA DA AT A 75 5 AR R BRIk AS H BLE NS B <, (BRI
MV AS HI RGP A BB RON M G, DB T AV ATAR A, IR AN RESZ IR 28151 55
24k B S R A 7 R AR R BIE AR BT IX a5 IS sl 57,
£ B R PR AR RER, RSN A4k o

Bx

i

AT FDLAT AR K R A 08

(1) (2)
TC research
0.0076%* 20,4823
DID (0.0030) (0.1095)
J1.8613%%
TC (0.4910)
0.0126 2.9304%*
post (0.0353) (1.3440)
et 20.0418* 20.1266
(0.0232) (1.3653)
Isset 20,0074 0.0040
(0.0026) (0.0917)
0.0795%%* 746925
ROA (0.0125) (0.6854)
v 0.2668%%* 23.0869%**
(0.0090) (0.3968)
o 0.0025%* 20.0271
(0.0010) (0.0535)
20.0045 20.0383
age (0.0036) (0.1357)
loan 20.0009%** 0.0067*
(0.0001) (0.0038)
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=V ERPNE el VA0S

2R A5 STBCHON T 5 e AV BIE A 45N B S e —— 1 ol £ P % F) 40 4

B AT TDILAT FI LB A A O

concentration -0.0003** 0.0070
(0.0002) (0.0059)
ropert 0.0079 0.1743
propery (0.0055) (02371
Incompensation 0.0060%** 0.2613%*x*
b (0.0017) 0.0768)
cons 0.1838** -0.9708
— (0.0728) (3.8514)
A Yes Yes
it ) Yes Yes
Tk Yes Yes
N 18049 18049
R? 0.3336 0.2306

4. 6.3 RBEEHBRYMESRENVALBANRRERRE

(1) RREREERNF R

A2 7 BN ER PR B AS B pRE 1 Al A2 B A1 R Rk B R B LR I RE S, E
Gl i 55 20 A0 — 7 TR A TS e R AN S, 7o ML AR AT DA S A B A
BUR RS AMEGE, 55— J7 0, 15 gl AT AR SR A5 EARIAR, FRAT
TAR TR B, Il 1 Al R E TR . D RRARER A 2 [ 45 EAIAR, B
IR B B AR R AR B 2001, Ak v] LB AR SE R P IR A AR R B R, B
BEBGEE ANV IR R A L . I13% 4.8 o, ML T RIS B E TS
Qedill, P FRIAIEAE B EL S G Al 2 A5 DY BN I A BN R 4 P SE 55,
B H3 298 E . A SAE S 35 il AR A SR R 15 5, SRl o 4t
AV e (S BT LI, Al TSR EARNERL B OB HLFEA, W 55 RS AR G B, X
ANV BRI ST R . IeAh, WA, R A ELfE B35k
2o i A DR B AR 5515 S AE LA K 4, AMER L T REF It 5, 1 H
I A AR R IET AR BRI SR MNAR T, 8 R 2 R, Jydilk
WER AT IR 1 RAF RN o VB A BN BT 5 2 (0 B Y e L TR 3 75 A
M B SR RES I, AR A ORIE IR N, Es Ye AT IR B (5 S0k
MIBIHLIFARSE 2/ E TR TH ARSI 104 w] e LS IRAL 10 T BERIBGA PR B AN
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L3 £ DR Y Ge A Ml BE A 80N B B M ———2i T s b 5 1 i 5% AL

PRATEDISCRFSE, PRIIE R PR 55 2 B e v] LSRG R AP IS BT L, X WE AR BN

PR
4.8 MRS BRI R

(1) (2)

Wi R

-0.4557%%* -0.5970%*

DID (0.1138) (0.2614)
2.5718%* 3.6274

post (1.2702) (2.5142)
et 0.3729 -0.0045
(1.3513) (1.3633)

Inasset 00 T02129)
(0.1004) (0.2725)
73641 *** -13.0384***

ROA (0.6554) (2.8241)
oy -3.0460%** -5.1996%**
(0.3704) (0.9796)

o 0.0056 -0.0998
(0.0479) (0.1870)

age 0.0113 0.0197
(0.1297) (0.2553)

Inloan 0.0070% a0
(0.0038) (0.0120)

, 0.0056 0.0042
concentration (0.0060) (0.0175)
-0.0508 1.1961%*

property (0.2260) (0.5118)
. 0.2458%*x* 0.2190
Incompensation (0.0742) (0.2135)
cone -4.4555 16.0785%+*
K (4.4327) (6.0239)
N 14783 3126
R? 0.1884 0.2278

(2) =RRRM

A (R T A B St
SRS DY H i G

AN SRICEIR R RE 77, SRRV e BT A RE S T
MR NI, BEATA0R 8T, ik 4.9 For, E
A AP AN R FE A ARV DU 72 73 28000 70 9-0.6103 F1-0.4265, HAFLE 1%HIKF T
B3, WICARBCT EA Y, g s SR B AR E A IR SN R
559, B H4 3 201500E . AHEETAEEE L, EA M AVHE ZE SRk 25 21
i, B2 WIEEHEHL R, EECEE )T EA M BREIT 2T, 52
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e TR SR 51 3 70, JT A ORI TR S Jevt B ASEI AV R B, 5 5 N AL
A o AN, A VAR AE DY T8 bl BRIV AN S R A i BT B BRI 3
SR I WSS I 59, BB A ROSON B35, PRl SR A5 DR LA Ak AT
BN I A P AR BE 5o 10 28 A DTSR R A g Qe b FIWEAR SR A
A3 G kR D D — T3 T e T 3 Ml A7 AR S DO, ARATE DT TR s, s
EufE DT amAL Rl BT 20 TR, 0E DY SR R B A IRAT A 9 ) AR A A ML/ o

F 4.9 PERUR R

(1) 2)
£ E|FEET
DID -0.6103 % -0.4265% %
(0.1554) (0.1427)
post 1.8253 3.9390%*
(1.4150) (1.7938)
treat -2.5470 2.4562%
(2.0581) (1.2543)
Inasset 0.0542 -0.0145
(0.1649) (0.1134)
ROA -6.1005%%* 27,7703 %%
(1.1900) (0.7865)
lev -3.3774%%x -3.3296% %
(0.5916) (0.4663)
br 0.0565 -0.0768
(0.0588) (0.0726)
age 0.1260 -0.1613
(0.1438) (0.1809)
Inloan 0.0025 0.0109**
(0.0055) (0.0046)
concentration 0.0119 0.0070
(0.0084) (0.0075)
Incompensation 0.1092 0.2521 **x*
(0.1254) (0.0872)
cons 0.3070 3.2034
_ (4.7794) (3.4424)
N 5007 13287
R 0.0161 0.1689

(3) XEFR

WHEIIAR o PEE XA B AT R R E R MR A ZE R, Tt
I AT E AR BYBURAE DX Tk R 0 B G A P A BN, 403k 4.10 By
Ny SRS DTBOR S5 2R B hONTIG 3 X ES A h I A BN B35 AR,
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1B 25 (A5 DY BURON 35 G A MV BIF A PN B 300 ) 4 A 30 L DX 7E v 7 0 4 [ 56
MWL, Bk HS G215, BT BRE AR ER X 22 5F e J BT B A %S, m AR
N Z I NA NG 58 R, He iU R AR R, Alk ik BT IR 18 B %
76, B THATESTRLBAL, BT B th N SE R, ok TR BE FI AR AL
5, PUESR S DEBCRAEE DT HT S 0 A A S 455, MR B IRE M 2
H5 RV BT A BN AR 8285 o 10AH L 2R BB X, o g A sl X il
IR . BRI 9955 H IAFAE, XA R ™ E ] ) = Al
WA, S5 PEBURIRTT 1 E 5 G R4 8 NG, 7EBL0R A BRI 4T
Ty, PR RN R N BeA, U X T AR B ARG AU, A
b T B R R R T IR IE A TR, W DR e R s, MR R RO SR
HY5 G AT I 5 5m  A SR BE 5 0, X BRI T AL BEUR N FR A 1 B 5

% 4.10 XI5 M

(1) (2) (3)
IR L i
DID -0.4469%** -0.8654% -0.5849%*
(0.1289) (0.2440) (0.3471)
. 3.3308%* 0.0572 -1.3794
0s
P (1.3845) (1.7333) (2.2241)
reat -0.5067 -4.3934%: -10.6960%***
ea
(1.5954) (1.4573) (2.0795)
0.0620 0.1295 -0.2151
Inasset
(0.1105) (0.2269) (0.2682)
-7.3706%** -7.259] *** -8.505 ] ***
ROA
(0.7584) (1.6541) (2.5146)
1 -3.5753 %% -3.7091 *** -2.7085%*
ev
(0.4525) (1.0462) (1.1778)
b -0.0216 -0.1431 0.0351
r
(0.0671) (0.1154) (0.1259)
-0.0928 0.2981* 0.4403*
age
& (0.1397) (0.1734) (0.2420)
0.0072* 0.0171* -0.0049
Inloan
(0.0043) (0.0093) (0.0127)
] 0.0032 0.0133 0.0242
concentration
(0.0071) (0.0140) (0.0163)
0.2934 0.1606 0.4720
property
(0.2925) (0.3516) (1.2954)
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S 4.10 X

) 0.3041%%* -0.0911 0.2364
Incompensation
(0.0942) (0.1402) (0.2205)
-2.0282 -0.0608 4.9689
cons
- (4.4088) (5.5432) (6.7999)
N 13790 2655 1558
R? 0.2320 0.2083 0.2081
4.7 REMKE

4.7. 1PSM-DID 5&

AR SR G170 A5 53 DG PICAS: 3645 A 322 356 O 22 DR (14 1) AL o D 4 V8 5 DL TS i
KA IR TR C 1P, AR SCREGEIAILECYE, LA 101 A 4RI UL BT ik B 9 #E 3  4%
M. B, WULE)EREGEEET DU HMrE s, 4R NE 43 fos, 5K
VLHECHT B AR L, ULRC/R R 2 HR BN M2/, HARER W Z /N T 10%, A
TELE SR AR AN AR R GE 22 7 1 SR B s, il e AT B BUE . HHIR,
i 4.4, BUATER>ERER, KERD W E LI RIBUETEE A, TLRECR
B, FEARIRKRED

Inloan
Inasset
concentration
lev L)
property
age .
ROA .
Incompensation
br |-o o Unmatched |. w w \ \ \
: : ‘ : *‘Matched ! ’ z Propens"i‘tySoore g 8
-20 élgndardizedg/o bias acr(:s% covariatezs0 " ‘- Unveced I Treeed ‘
Kl 4.3 FEASULEC W 22 K 4. 4 g A7 VL e S [ R VG
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ZrtfE TSRS G Ye VI A BN AT REAFAE BB 70 AR, AT 2 it 7e 45
W, P — DARYE S HERIY (1) X BL_EDUAC S A0 %8 /- X347 DID it f
T AT 73 VLI i %t A5 DY BURON B JeAb VI AR AR N BIRENE , 45 3R 4036 4.11
Fs, PTLURI, SUE 2504l REE 1%07KF N RE AR, BISE[E TEeR
XF HLYG R AV RN B B3 s, SRt —8, 24RAAR
fi k-

2 4. 11 PSM-DID XY 2= 4y 45 1

research
-1.0102%**
DID (0.2744)
4.3763%**
post (0.5376)
-0.5886%**
treat (0.2210)
-0.3297***
Inasset (0.0576)
-6.0636%***
ROA (1.3247)
-5.0902***
lev (0.3936)
N 0.3213%**
(0.1473)
-0.0800%**
age (0.0105)
oan 0.0220***
(0.0064)
. -0.0192%**
concentration (0.0033)
-0.4387***
property (0.1111)
' 0.3703%**
Incompensation (0.0957)
9.9789%*%**
_cons (1.1103)
A Yes
i ] Yes
N 7225
R2 0.2037
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4.7.2 REFIEIE

NI BT LG G NPT R N AR 15 52 1) 1 H AR 1 5 BEH L R R K52,
AT A0 2R o AN SC DA R A S0 AL IK) 5 VAT 2 RGBS, s BEA L
FERIE S0, U R BEATL R AL ) SR B0 20 XEE 22 73 G5 R ATD AR S 25, WS W R A it ot
FAAER S, BER BN HAB BRI R BB IR A5, S0, Ui B ) [l 3 45 2R
Fafid. BEHLIEE 1000 7, 2R 4.5 fos, 53 E#H2k DID ARG THR RSk
THEATEL, BEALR G (0 SR ALl T R BCR 2 #E 0 R, HKRZ % p HHAME
ALl Rl p ERT 0.1, RUPZMIFERARE, UG REE
G AR BN I HIVEA R ABIRAG B0, AR HE R 2 B HARBORNE N R
BEBEHLR R AT, i REA R,

Placebo Test

p value

-6 -5 -4 -3 -2 -1 0 1 2 3
Coefficients

kdensity of estimates °o p value

4.5 LG LS

4.7.3 TEEM

DN AR B R 1%, ISR ST RO HER P, A SCR ) B e 8 U7 kAT
I RN RS AR VEAS SG, BUA BT U5 T R A5 Y RS A0 0 S50 R AT R LA
SRR 5 PSR Z AN e A B LA 2 e, TR AR SC DA A i 8 o A B £
ELA B AR A R B 8 B0 (R B Bl AT A e PR A e, XA 2. B 3 AT
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HISCHI AT 45— 20, 3E—PAEsE 1 B AR SRR . A SCHIWE St 4180y

SR DY BB HL TS Qe e RN v o B A SR R A T R R

*4.12 BESHHEEL

) ()
TC research
0.0104" -0.4862""
o (0.0045) (0.1096)
-0.8225™
b (0.2478)
-0.0337 2.8758"
pos (0.0391) (1.3446)
treat -0.0756" -0.1134
(0.0428) (1.3745)
Inasset -0.0202™ 0.0018
(0.0028) (0.0915)
0.0369" -7.5583""
ROA (0.0202) (0.6892)
lev -0.3844" -3.8804"
(0.0109) (0.4257)
br 0.0035° -0.0305
(0.0019) (0.0536)
-0.0066" -0.0353
= (0.0039) 0.1357)
Inloan -0.0030™" 0.0061
(0.0002) (0.0038)
concentration -0.0003 0.0071
(0.0002) (0.0059)
0.0280" 0.1826
propery (0.0077) 02373)
Incompensation 00142 0.2602"*
(0.0027) (0.0767)
cons 0.8800"" -0.5778
_ (0.1008) (3.8568)
S Yes Yes
o 1a) Yes Yes
1Tk Yes Yes
N 18023 18023
R? 0.1381 0.2333
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Bt F

E WG RLTESVR L
test year2 year3 year4 year5 year6 year/ year8 year9 yearl0 yearll

(1) year2=0

(2) year3=0

(3) yeard=0

(4) year5=0

(5) year6=0

(6) year7=0

(7) year8=0

(8) year9=0

(9) yearl0=0

(10) o.yearll=0

Constraint 10 dropped
F(9, 2617)= 17.59

Prob>F = 0.0000

WNEE 1 7, SR AR L T IR R 0N R BRABBE
®2 2K

---- Coefticients ----

(b) (B) (b-B) sqrt(diag(V_b-V_B))

Fe re Difference S.E.
DID -.5069544 -.6222377 1152833 .0140974
post -.0319822 .6069403 -.6389226 0319548
treat -.4465793 -1.127748 .6811682 .0889538
Inasset .0551502 -.1485576 2037078 .029132
ROA -7.913302 -8.582734 6694317 .0853008
lev -3.489625 -4.1776 .6879745 0669227
br -.0192773 .0530421 -.0723193 .0079029
age 1855455 .0543452 1312003 .0087103
Inloan .0057035 .0052045 .000499 .0006167
property .0300824 -.7759131 .8059955 0869451
Incompensa~n 2043393 4908974 -.2865581 .0196641

concentration .0046646 -.0150552 .0197198 .0017125
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b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2(13) = (b-B)'[(V_b-V_B)*(-1)](b-B)
=766.36
Prob>chi2 = 0.0000
(V_b-V_B is not positive definite)
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