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Abstract

Since the implementation of the reform and opening up policy in
China, the economy has entered a stage of rapid development. However,
with the rapid development of the social economy, China has experienced
relatively serious environmental pollution and resource consumption
issues, which in turn affect economic development, making it urgent to
address environmental pollution issues. In the face of serious
environmental issues, China officially implemented the Environmental
Protection Tax Law of the People's Republic of China in January 2018,
Incorporate environmental protection into legal procedures. Enterprises,
as producers of pollutants and taxpayers of environmental protection
taxes, naturally become the main body of environmental protection. In the
context of the introduction of environmental protection, people have
gradually paid attention to issues related to environmental protection. The
relationship between environmental protection taxes and enterprise
technological innovation has been the focus of scholars' research. Faced
with the imposition of environmental protection taxes, most enterprises
have two attitudes: one is that they actively respond by reducing the
amount of environmental pollution emissions through technological
innovation and upgrading, thereby reducing the amount of environmental
protection taxes paid, and shouldering the responsibility for

environmental protection; The other type of enterprise is a passive
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response, believing that the amount of environmental protection tax paid
by the enterprise is far lower than the cost of technological innovation,
and therefore unwilling to increase investment in technological
innovation. Will levying environmental protection taxes promote
technological innovation in enterprises? Is the key content of this study.
This article first reviewed relevant literature, including
environmental protection tax and enterprise technology innovation. Based
on externality theory, Pigou tax theory, "double dividend" theory, and
Porter hypothesis theory, it selected A-share listed companies in China
from 2012 to 2020 as research samples, and used enterprise innovation
investment as the core explanatory variable to construct a dual difference
model (PSM-DID) with propensity score matching, To empirically
examine the impact of levying environmental protection taxes on
enterprise technological innovation, and explore the policy effects of
environmental protection taxes. Empirical analysis shows that the
introduction of environmental protection tax can significantly promote
enterprise technological innovation, and the implementation of
environmental protection tax law significantly promotes enterprise R&D
investment. This article conducts three methods of robustness testing:
first, a placebo test, which eliminates the interference of other unknown
factors on the empirical results. The second is to test the parallel trend

hypothesis. Third, change the definition of core explanatory variables and
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shorten the investigation time. Replace the proportion of R&D investment
in operating revenue with a new regression; Due to the impact of the
COVID-19 epidemic in 2020, the data may be affected, so the data in
2020 will be removed and regressed again. The above three methods have
passed the robustness test. In addition, this article has conducted further
research and found that, in different regions where enterprises are located,
the introduction of environmental protection taxes significantly promotes
technological innovation among enterprises in the eastern and central
regions, while the promotion effect on enterprises in the western regions
is not significant; In enterprises with different ownership systems,
environmental protection taxes can significantly promote technological
innovation in state-owned enterprises. In order to better exert the policy
effect of environmental protection tax, reduce environmental pollution,
promote enterprise innovation, and save energy and reduce emissions,
this article proposes the following suggestions based on the empirical
analysis results: First, optimize the environmental protection tax system,
and exert the policy effect of environmental protection. Second, pay
attention to the nature of property rights and regional differences, and
improve the efficiency of enterprise innovation. Third, make reasonable
use of environmental protection tax revenue to continuously stimulate

technological innovation in enterprises.
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Hevs Sl B RS AR CEAE 27 ME T IX IERTF . 1982 4%, (AFUscHES 2817 70
) IR, DX 2 b S 2 R A S AR AN 4E I JE L AR, AR RIE
AT RS B VAR R o AT INE R T HES AR RTEE . B AR
HEVS SN A B A AT VEII AN E - 1984 48, FRIE KIS RBIATE) MW, FrEkh
5K I IR N HETS B I AE TS L

(2) HE5 ok e EM B (1985—2002)

1985 4 22 2002 4 HH5 P AN A AT 58 B 3. 1985 4F, B XA B R4 =) B Ik
P HEG TN 2 A B2 1) 1988 4E (V5 el v BR5 10 5t & R i FH T AT M)
IEAWU S, K5 BRI TR HIGR A DU, B T RS S B R s — 2
BEE BT RS, I TR RRR R R, BURTET G I ) B4R T R — R i HES PRk
B, 1991 4F, TEHFS P2 B R THESGR AU, A T (R IR EE T AR 785D,
WE IR S TN 50 2T KB 100 24> 1992 4F, 1R ARFN ST B4 DL S PR
5 9 ZIRTTHEAT 1 1 AR BRI R R A5 1996 4F, K AL BRR M 3t X A 51 NAR A 050
H s 1993 4F O FAEWTE K HERS 2 (038 50D BUR 1 AEHES ARG HES 97 (1l 2R,
SMEEHINAETE ML 1998 4, JA3h TS FHsua B TR A 2000 45 CRAS
LB vavE) M SEitgEar T T YerHEsCE AR i s i 2 il

(3) EEHNGY AT B (2003—2017)

15 Y HE S B PR I A T SE R B 2003 4EE 2017 4, 200321 H 2 H, Hé
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T CHES AR R 260D A SRS SR AR WSO B BE K 58, AR B AR B AE U
TEHEY KT, FREII T kI 8, brb Ik E S bl RO OE Ao, [, W
a7 CHs R s S M), HiE RS AAR TSR, XA
BURMH G, s &5 R EHS 2 E2UE NHEG S a sl 2 b B, fRER T HES 27
AL AR A USSP SRR IR R

(4) WERIPELPT B (2018—FE %)

N T EHES B B B AT BA BN AR, FREITE 2018 AFIERIFAE T IRAEE RSB
AT T BRI 9 ] PR ORGP B BE R AT B, ORI IR G R AP B AT PR
e, WEORABIETHBURIE . AEBIX G A5 VE5E Iy TN HETS 9% i) B AR RO e AT
TZ%. 488, SR B EARYhRE . AENCE B Ik B S5 5 T 5 RS S Al
—E A RS BHZIR “ZHIR AT DHTSUNS 27 1R, S G
I AALAERE, AMEEERE R FHAEBL KA 5 JHE AT Jy, & RER FH B 245 7 U fe
A D e, BE T 7 o RIS R TER . R — R GBI, HERS LR
A HBEMMRFIE . —REPIEAH S IN™G, BoE At e s, (A
WA AR, (R B B R RY B2 G RUA R, R
5 H AR BRI FEIEAT AN, TEAL AT A RO ES EWTER . R R B
9 TR RBUN I E BLERIBUR],  RERS A3 41 77 BURFAR I B B PRS2 R R R R, AL
Mol B B E RIS, RIEPHTE G R RS R IR .

3.1. 2 MEHRIPH SHESRRIXI L o4

FERTI A, HES el Bz To ik e B E A ORI 7K, SRS 3L, A5k
PRLEIR S HG AR Z AR A, BRI WAAEYF 2 AR, BRI IE 3.1,

S B EAT . ARYE RS R BBoe BN, Fra T ALY e T
HES RIS ORI BB N MR AR5 4, A S AT BUR AL, %
TAEBS 5, PG ORI BB B, ARV R EE T, MBEORI B2 2 B BUIENL
AAEA B BAERL, £ U5 G i 3a far oA 1A 2% 385 2 F5 BB . X 5k
19 9% EE AEAE A P RS RV AR, AT RS 9%, BRI BUE A fE /TG
eV TS 44T N

W, BRI . IR AR 2 SRR B B,
PILT BRI E b, B0, HeD BRE A HEBUR S e AR BOK AR R 5
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ENTRUERRHER) 50%, Jd% 50% I ELESCCGHES B o T 3A 58 DR B SR HE UK EE 9K
TGRS, IR T E HEBObRE 30% AR B A5 GV FEAR, R I8id% 75% LBk
WA IR B . FSk b, MBEORI BB g BRI, AT LAt — 2P 3 5 Alk (1
T REAE D HE R RN, IR ORI B SRh ' A5 21 5 KR L A

=, FEMEURGIAN T T . IEOR BN S AR HE R —E B R, HES PR
e s TR E ROAESOhR e 3BT ] AR AR B0 RS IN, 3K S Eub X R i HES
FAMRKZN . AR BAES IS R B, W& T RRNEntesl, XHEA
RGBSR AT R 1, 1 FLB 1k X 2 1) A SO b i B Dl AE TS 2 St
REFF, AORERT RALE LA, FE9R B, Bi55aR I IR 1AL IR BLN 32 ZAEE TAF,
TR ORI 1T A7 DT H I Al (75 G, SRR AR TS 3 T T BAR A ST SE WA 8, 0 1
B SN

VY, EAESCE T . PR AERIVER BB SR — D EZRA, TR
B ORI B RE S BORRR L A3 SR AL S B B o Sk e AR B A i o ik, H
Fomil Ik, 1 S BUEIIE AT AR 2 0B FUREE DT . RS 9 A AR B 0 X e
TEAGREAT AU ey 3 A5 TN ST LB AR 311, A 0 FEAR B TTIAR
PEIA B ORI UL IS BRI AT SGVR T, Bl VR I R s 5 A5 TG ASRAI AR 1 AR AR,
R FUHIFE T, ke W, FREPA SR BUBCR MG R A, P A%
Ve LEHES e s sR . HAT, PREEORIBRIAE R S ORI R T IANBL S5 B0 T 19047, AEWCE
B Oy “AMb R, BISAEN. fFREILE . MRE” .

R 3.1 H5 % SRR B LR

s 2% 4B
e b itk
MRS IR & R RIS
AR TR SR NI BL AR

ALY H B 5 HES B AL E S TS BWIHE (e BE S fRy 5 A A ST st
[EVREE S KA K HERS A
fEWSChRE B RS, $RHEE )
ok, FhIRA T
EARHIE R, SRR AR TS R, KRS RS B I HEBOR FEAE AR T

R K 5 RS G 1A R (R HE T B M s
52 {5y DUHGHHE
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Bl [E XA E BRAELH 50%, % 50%  FLE AFBPRHER) 30%, 4% 75%AENOR S O 4

W HES B Bl KI5 G ER TS el i HE B0 BEAR AR T80
SEHETBPRUE T 50%, J8d% S0%TEUR

HERPATBCE ST TTHT BB AR IR R 328 5 1 1R A AR DG Bz 43

IR i) BE
HAEE THMETAENLH)
Hoe St 7 3=, e T g3 ik
NI AT B s, AN A R
tefgil sy 1: 9

ORISR CHEVS SR AEUSC i L BE26 B ) A0 (e N RSN E AL (R B i) B2l

3. 1. 3 IR ARIPH FAEWEIR

(1) ARG BUENCBLE

WRYE CAELORGBUED » NIRRT BN K s G sk brid P B A ) 1 B A E
HI4E 7 X & 07 NRBUR 3 BRI ARRER RS E FE R IuE . RIEREXZ
[EIRIANE], o7 e UK SRR e RE e, B0E AN R AEOBi A, HARTSBLILER 3.2, Wik
T WA T A 13 N4 T XA S IR PR AR HE O BUA, KRS BB il e N
TGRSR 1.2 70, KISHYIBBBOE NEHG R SR 1.4 0. [ . ASEANLRSE 12 4
AT X BOE BVAE P IREE, KT AR E RS AL & 1.8 31 3.9 Je A%,
KT GBI e N ERG Y 2.1 B 3.5 JuAEE. TREE. RAVLIRAE 6 4 At
FRAER RV, KA RBATE NG Y58 4.8 o8 12 JuASE, KI5 ReBis
HARBCE NG R 4.8 & 14 JuASE LN, A a6 W E TR e 1T A FEIBLAT,
AT ARG A S B E 22T B, W, BREPA S R SRR A & T XM, Bl
WA RER A T X AN F L 2-4 f5 A2 5, (B EVEEIE rIVE I
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R 3.2 31 ME T XAEHGREE RN 7R

fEGRIE B BRIX. BEET O ORSISEWES KI5 R AR
bl S IR (1 PR AR <
o pae = ST B | AN 15 N RE M E (SR 5 G A 300%-
h b3, . i 4.8-12.0 7t 4.8-14.0 7t 900%, 7KI5 4
243%-900%
AR i, EEK. bl S IR 1 PR AR <
WAk T S BERYE (SR 15 B A
! WIFE . . = 1.8-3.9 7T 2.1-3.5 JC 50%-225%, KI5 4
POl iR, 52l 50%-150%
BV, BraE. SIRiL.
WL, 2B fRaE.
sy E 12 s E
i Lo, Ak Hil. B B Y B A PR AU
I 1.4 JC

Hilr. L. 75,

(2) AELRG BTN DUR

AR CRERSE SRS MR T a, 7Stk 2R FE I 14 4E 0, REHENS
TN RIW ) TS, PR R KL N 9.23%, NTE 2017 H0A 3] T fmfl,
KE1H 219.9 127G, 2004 FFWRANNERAE, KLH 94.5 1470, WA BN KR K214
132.72%, MEE REW A 3 B HES 98 AR B CAE R B HERE, vRanddm sl 3.1 o

No
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250 035
219.91
30.94% o
189.89 188,92 02 ki .
j - 186.7
200 183.36 177 84 p 0.25

178.22 176.78

02.44 0.2

150
15.88% (g

18,
14980
123.1
94.01 0.1
100 N
® 0
. ) 0.05
50 “0.988% -0.988% 0
| | -0.05
7958
0 0.1

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

B HE SN (LJ0) e E KR (%)

B 3.1 2004-2017 SEHEE BB F HLIE K R FhE %
B¥akIE:  (PERESTEL)

H13% 3.3 Hdfaml W, 3E 2018 SEHIIAEL TR BN KL 150.53 1278, MHLE 2017
FRIHES U K2 31.33%, R0 5 5 AT e 2 BT 3R I SR ORGP BIAEBL 1 0T R
TR G, N R AECE EAE SUBON B, I ORER ARSI L R SRR,
2018 “FNTHERIZE —4F, PN AR BT peAF e R . 3] 2019 4F, FREF R
PRI I Z K200 220.96 170, MR 5 2017 SRS TIRNAE Y, 2 2018 41
K4 46.79%, FIH, PINEIITAE —FRES, RSB EGEE . 2020 £
W) 206.85 1270, [AIEL T REZ) 6.44%, WRA-TAREN, REIAELORY TARR-F A3t
7o BRI BLIAR D HERE, AL HETS AL AN BE AT BT, AR A Bz i 4
%, BERRBIIZLE S, AR E IR RE RGN &, XA AR PR B
B AG G VE B, I8 AT DLSE A ORI B OR AP B A ML R RO A L AT AR
Weifis , e ANV BIHIERE, WURh TR, A ROR R 2 U K R

& 3.32018-2020 FIREFEF BN BL

WEL R BN [H L KR
Ay
fz.7t) (%)
2018 150.53 —
2019 220.96 46.79
2020 206.85 -6.44

Bk (PEIRGEE)
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WL 3.4 HE R W, BEARHRG TN AN R, (E 3R E PR Geilve B
PR R I K T HES 2R, HEVS R IIRON R B VR AN N — 4 VR B R A, 1R
2004-2017 4[] R 7R AM 00T o LG E AR K IR A 2006 4R 1K 5.67%, LLEIAER /N, AT
RS 2% AR BRI R PRV BRI B I 75 oK o WA BE R LU B AR A 85605 v B 4% B 4
AR NTERIEF= AR, A T U ROaAE eI Sk B yd /i fe s, Ry
TR, HEG RAESOhRHERUIR, S BN R LR IS, M OB RS e 11 2
R JE ] o

R 3.42004-2017 FEHTE TN 5 TAbY5 ReIR A6 B RAS LL L

e G TN BT AGR B BRSPS A G B
(f¢.75) (f¢.75) SAELE (%)
2004 94.01 1909.80 4.92
2005 123.10 2388.00 5.15
2006 145.56 2566.00 5.67
2007 178.22 3387.30 5.26
2008 176.78 4937.03 3.58
2009 183.36 5258.39 3.48
2010 177.84 7612.19 2.33
2011 189.89 7114.03 2.66
2012 188.92 8253.46 2.28
2013 198.20 9037.20 2.19
2014 186.70 9575.50 1.94
2015 173.36 8806.30 1.96
2016 200.89 9219.80 2.17
2017 219.91 9538.95 2.30

HaRE . (PEAESIHEE)
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3. 3 Ml FIARBIFTELIR

3. 3.1 SIFHR AR

(1) IRERF A S BN

4, Ao BHEREED I ER AR, HARGH S8R AL AN K 3RAF K R
MU EE RGO, A SRR E S LS KRR IIEE B, HE T — RIS RS
J AV AT BT 56 A IR, Al A B 4 R NAOE TG 22 o X BT B R Fe N
{5 R AV ARTBUR T BT 00 B B ] 3.2 I3 R 17 3R E 2011-2020 4F R&D 4 3%
N\ GDP MHFEN 5 GDP L E KA IE M. 7T LUE H IR EX R&D & 2% A M 2011
TR 8687 1 CHIK R T 2020 4F[Z) 2.44 J34Z. 76, GDP M 2011 412 4.83 Jife.ooig
2 2020 412 101.36 Jife. o0, R&D £ 9% 538 [EH GDP LA —F . R&D & WA
IR E GDP (L E I 2011 4E 2 1.78% LT+ Z 2020 £ %) 2.41%, HLEIRERK,
R T HRE R&D 4 A N I0id Z 25 T GDP UMD, REOEH i E AWt &
SHEHI EALRRRE, 5 H AR A 55 S B NI AR SAAEAE SR w1 25 ), Aok [ 50 B AN
IR, SR AR BEAT AR BHT

14000.0 2.50%
2.41%

2.24%

12000.0 yor="T.14%

0 UZ7 ->06% - -o/° r
| 1% | 9865.1 10135.6

10000.0 .78% 9192.8
8320.3
7463.9 1.3l
8000.0 e
5385.8
6000.0 4879.4 1.00%
4000.0
243
196 221 0.50%
2000.0
0.0 0.00%

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
 R&DZA TN (H{Z7C) M GDP ([{ZJT) == R&D £ FHIENNT GDP 5

2.00%

B 3.22011-2020 EFE R&D £ HFBNFA GDP iR
BamkIE: ERXGiRE Mk
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3.5 BN T 2011-2020 SR BE AR FT. BB TE LA LGRS KRR ST 9 N
THOUAIE B BT L R TP ER ARG, R IR R R I BB LU AR 45 T 82%,
BNGH 2011 12 7246.8 12 TTIG N E] 2020 -1 2.02 JTALTG, £ =3 PSR K,
R SN S BUEAE L TE, fE=F BT G LIt BCF AR, BARTE 1% 1 FiFsh: Hah
TN 2011 SE2) 411.81 {27038 NE] 2020 4120 1467.02 1476, JLFREIEK T4
256.2%, {HSEHT A7 Euf L LE 2011 SE88 0 T 1.27%, 2958 6.01%, Timfk T RIEE K 15%
FEAT P3RS, o] AR 3R D SRl 70 10 3 S AN BEIE FR AW i, AR
(¥ b7t 1]

R 3.52011-2020 FRE B BH TR ABRAEIL

. ST i L INARERTIIN i L 6 K i L

Z78) (%) SV, (%) SV, (%)
2011 411.81 4.74 1028.40 11.84 7246.80 83.42
2012 498.81 4.84 1161.97 11.28 8637.63 83.87
2013 554.95 4.68 1268.12 10.71 10022.57 84.60
2014 613.54 4.71 1398.53 10.75 11003.56 84.54
2015 716.12 5.05 1528.64 10.79 11925.13 84.16
2016 822.89 5.25 1610.49 10.27 13243.36 84.48
2017 975.49 5.54 1849.21 10.50 14781.43 83.96
2018 1090.37 5.54 2190.87 11.13 16396.69 83.33
2019 1335.66 6.03 2498.52 11.28 18409.56 82.69
2020 1467.02 6.01 2757.24 11.30 20268.88 82.68

Hm IR ERG R T T7 Mk

) E N T FIRBNE L

K 3.6 AR AT LLE H, 2011-2020 38 E R&D A i1 &K Y& Sk F2IEFE T
‘s, JFH ETHEZEONGE, M 2011 EZ) 288.3 J1 AIGINZE 2020 FFHI4) 523.45 /5
NEE, UiIHFE R&D A RFEN Y& HFaE 1 m.

3.3 JE o 1 R E 2011-2020 44 [ A0 AR oG A X A B Tk Ak R&D A B 2 &
s oL, 454 ERRBBAE IR —RRIMIXT4FH R&D A RAR Y &7 1A
e 54 F IR RBaHA A, # 2 DR E G R RS AT
HIXAEGIH A RN B BB AR Y. R ARE X ) R&D A 5142 24 &
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S L 3 DCORT P b X e AN D, HL A B X R PU AR M R B — A, iU,
[ 2 S 4 X )5 AR B3 N I BN Bt vy 14 [ FL At X, T e A i R 3 [ A [ 3 X
LRI AR RN ZE R, RIRAF .

SHIRE, EHR G DS A BT TTN G4 I 2 5 1 0 I E 8 5 S AR B T
BN, o ERIERE YA, WU 1 IR E RGN B AN AR
NFEH . HZHIXAE I ZE R EOR, RERH X AV B HR N EE 828 KT i A s, g
AL IX QRN BN R Z .

& 3.62011-2020 FHE R&D A 7 = HiE i

R&D A B K R&D A A K
i T

INFD (%) VEPN: ) (%)
2020 523.45 9.09 2015 375.88 1.30
2019 480.08 9.57 2014 371.06 5.03
2018 438.24 8.62 2013 353.30 8.81
2017 403.36 4.01 2012 324.70 12.63
2016 387.81 3.17 2011 288.30 12.89

Bl ki ERGH RS 7 Mk

7000000
6000000
5000000
4000000
3000000

2000000

1000000 e e > —

Y [ —

—— | E] -7 1] e 1 3510
K 3.3 £HiX 2011-2020 4£ R&D AR 4E
BRI BRSO RE T M

VORI S WL dbnt. WIZR. b, B VCOR. RRER. R TOAORIRE:
R DR 2R TR P, TP, WA
PHESHI I BLEE: TUVE. HE. BROEL DU HOR . TR OBEE. SUMLL ER. ASSE . SRR
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3.3. 2 SIFFAEHER

SRR B KT RS IARII 538, AMUEE AR I, MED W R 77 Hh 7 kAT
SIS . R E R R AR, wE 3.4 Bos, 2021 EE A LR RIER T EAN
460.14 J33, L 2010 SEHGHN 729 380 Jifh. WA KE, KIILH]. seIH AL A
AR LRI T B ZN 69.59 JiTi. 311.99 JiTA 76.84 JiI, St FIH T i
A 12.53% 67.26%41 20.21%. HARKE, 2010-2021 FX =FhL A% T 8 &t
HAFAE LEBUORAR AL, =SB RN 2L RIH 5 1 E51 73 UHE 13%. 40% A0 47% 45 15 5)) .
BN 2012 TR, AL BRI T & b LB R, H5 /2 2012 F1 2013 4T f#
et HEARERIRLI 12 AN A0 s AREA TH,  SERTHT Y L RS AS B 1 s e bR
2013 SEMIHZER] 5 EL P IRIEME T 50%, 17 2018 4F 5 LLEE 2 T 60%; K BHEFI A &
PR S B N G218, 2010-2019 4F K 10 48 iz % A i 5 HE AR HAE 11%-15% 2 [A],
2015-2017 5= KAL) 5 EEAHRT R, 7302908 16.59%. 18.65%F1 19.09%. 1E 2020 4F,
SRLRHES TEARAKEE Bk, 5 2019 FEAHLEKIES HHEE] T 21.9% 50.5%F0
31.9%. XYL T, ITAERIRE LR T OO, FRNER RS
FERGMAEARW AL, WA ERE, SMIRTHE R & g A, i se B &
R L E NP e, KBRS T

ANV R K B < BN FSE I GE 77 e, — e R BB 2 A IS (R AT
RE b MEs . Wk 3.4 fios, BEETIR TR IR 1, EB RTS8
BHTEAWIIE &, 2021 FRACAUE R 3.73 JILTG, FASHL 2 2010 5252 bR A £ 40
10 £% . FREHEAR T4 g BUZ 5 1 HLikiE 2 BTSS0I RE 5, 2010-2012 KR
B, 2012 AR BRI S B KR BE 298 34%, T 5 AR SR BRI 22%
PAR, 2018 AEDISKFRIRSEI 7 ORIEEE BTy . X —ahash R, — 2R REREAN
SBRIEER, MONTH R BT AR R AR TE T BRI A WnER . — 2
ANTEJAE A 1 ) 7= HR AN A T 3 BEAS B ARALL AL, 5] B It BR B R 4474
LRI, Ul AT A R 52 B BRI A I S ™ A T — 5 ).
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T f¢It
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35000

4000000 ety
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1000000 45000
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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

5 I AR () WL B SRR ()
AR R AR () e U LR A E ()
— AR BB TT)

B 3.4 2005-2020 4 EHHF R AIH = HE A
AE S PINES P& o S N= il b
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4 SRERIFBEFHERT Bl 5K B F RN Y SEUE 534

4.1 Rt

4.1.1 X EFESHHERA

N T RIS TR AT ORAP B A B AR BB S0, A SO § 2012-2020 45
HE A B BT ARE R FREA, K2R BE 00 1 5 JAT A R A, KL
TR IR B AT B X IR g5 A (BT AR S BIEEE) (T
SREAD XFTEGRATIA T e, T AR, KEL AT K. Wk B
fBea. EAR. R4 gl WL A, @M R B2, REBERERE LA N — 3t
16 FEE 5 Y AT ML 15 AL ERAAREAR, FLARAT ML B s Akt HRZERE AR, 43 il TR HE PR 355 £
R S A AL A R 1) T R AT LR

SRR AR B T 28 2 A B B P, N R SRR TR 2, SRR
BT T AR AREE . —25IER 2016 4F K LAE BT Ay TR T AR R AT R T
LI R AN 25 ST ML AN 58 14 P Re e S 4 R P2 AR 1, TRk, SRR Rl ORI
W FIZEEFOFEAR ;. =Rk ST S*ST 1. DU, N7 B S2 3 7 5 M T,
BEAT T 0 AP SR AT BT S 1% 45 BALEE . 23t UL A FRAS 3| MEEA 18200 4, 1t
bb, N T ARBEXUE 2243 J7 1% (DID) “IL[RIE S 1B, A SCA F 0] 45 43 DTS2 (PSMD
X PR FEABEAT — X —UCRC AL 3, B3R5 T SRR 8042 />, b3 ZH A 4088
A, XTHRAAFEA 3954 1,

4.1.2 2B ESTEIRE

VPG FAE IR BE AR BERT A MV AR BIFT ISR, AR SORF 2018 AR FREE LRI B2 1) 5
TEAAE—ANE SR SESG, 3t 2018 A HFAERRSEORY BUAE BRI (81 i, BT AN A Al
[BIfAERCRZE e, EHEZ MBI SRS R Re AR BRI IR ZE, B, A 3%
FlipaE (20200 KL, EFATXEZSER (DID) 42 /i, Haiz 6 m) 457 UL
2 (PSMD 5 UGHC H 45 5 TR AE -5 A B A AR UL o R AL, RE RS S B R A e 1 1 s 22,
BETAE SR SE R AN AT {5 o PSM AJ DLAR FRA AR 8 48 i 22 1) 10 L, A0 AN RE AR e DRt i A
FITAZAE IR P A6 2 1), 15 DID AT LA A UEE 22 43 1) 7 AR G b A 38 pAy A 1 o - B 5 45
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HBCR AL BEAON, (B EDASRERE Yo T REA7AE ORE A ZE R AL, (AL, R 1 ARG g ok |
IR, A SCik ] PSM-DID AHZS & #7735, ATy LA SE HERf 0 PP A5 TAEPR 358 OR 7 BT
A b 3 ARG HT IR

R4E BB AT, ASCHET DID AR EESE R S 4 T

= o+ 1 + + + + &)

D, HT PSM-DID 45 & HIUNEHT TR, 250 K T4 (2018) 1
WEge, FAREIEIE R BE a T

= o+ + + + + (2)

o, FOREE i AE ¢ IR ARG, SRS (2021w
Tt FAATHHA AR M ARAIHT, L BIHTH N 3 2 i AR BN S50
SRTHCR T & 4k, BT RN G A 3B S NI LG AR 9 A AR BT R B AR
AR PR . didic W BOR B R, NREIERSRY B (time ) 52
HE T EIG G (treated ) AT, R Atime Mitreated [FI A4 1IN, TN 1,
FARTEB R 0. Hordr, time BRI B AL &, 83 E RS RY BT 2018
F1 1 HRRIERIHE, #FF 2018 FAEABUERSEEFE, 2012-2017 4 HHUE N 0,
2018-2020 FHFEUE Y 1o treated 2 L EAUNAL R, 77 JyACBRALFINT HEA, BRI
R TG ge oy B2, BUE N 1, FAAT I X B, BUEN 0. H— RS

R, 2% JEIE (2021) SAF MWTIT, ASCERCT 8 ML A K1)
DA fEEhl AR, BAAA: B, WA A . BRI B
A FER QME. MEFrAE. B . S AMREESRN W EEERSN .
BERLILEIIOY  , WEIUN oo ASCORIERE fRZORALE BARE ., R
RFENIE, MIVEHIFAEA B (R BLE 2 A2 3t T A BR BIHT BN, SR Z WU AH T2
BEAMV BRGNS RAR R E ORI WA 4.1,
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® 41 BEEIAR

A w2 AR & AR BEMT AR 5 i B
RD TR N SR H AR EL
WR R B ARG
RDA WFRFENENVIRN
2018 SFEHFAEM I LRI B 4 4F S LS N BUE N 1, 75 WEL
i [a] K 40 A% £ time
fEH 0
SN BL R 1K By AT b A BUE EY 1, 5 EUE
RAE U ENLE treated
A0
timextreated A2 HCIT, A2 IR FE M 1) 5 Ge b AL T BUR
BUR AL & did
SEHtE A A B EUE N 1, B IEE A 0
b AR Scale SR B SRR
WA 55 KLAT 2% Lev AR & A ot/ 5 =
T S [ 72 FE 7= eI B A A A B SO 4
BEAR Capital
e
AL A Topl BB K AR R L5
TR R 2R ROA e INEYS s
A
CIRUABE 5 T AR+ A0 8 5 15 7 < B s 44 5% 7+ A7 {53 K 1T
FEE QH TobinQ
ENISY 9xa
WEFrE= Cash NV REA BB E i e B
J A4 i SOE EE A BE R 1, HARA 0

4.2 SEIEGSR 55 H

4.2.1 ik 53t

PSM Ab BT ) 4 BE A AR 41 A
AREHT (RD) K F%CN 17.93, A 80N 17.90, “TFECRT A%, RIZEER
R A R BN S A s B PR P O Z ), AR IEZS A, b
MIME Y 1.443, BT LAE AR BN R 2 EE B 8, 3 I 25 eI R AN AEAS /N

WEGETHAIR IR 4.2 Pron, WERTPREE H, il
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Zfo X HARERARR, SBNIEIE Q EMARHEEEMERIR, 73HIZ10 1.27 Al
1.25, LRV e] 1 557 S AU A M E S R Z . WS AL R KB 208 0.861,
YLV BE 7 TR AT 86.1%K B 9161, Uil 1 i FFEae s i1 Bl 2 =) A i
EWRMEEGUR ST, A BEAR LS Rl fE 7 24T H iR % .

£ 42 FERERRHREGT

B3 AL AEL Rkt e /ME SRDA RKE
RD 18200 17.93 1.443 13.97 17.90 21.88
RDA 18200 0.0462 0.0443 0.00030 0.0363 0.255
did 18200 0.110 0.313 0 0 1
treated 18200 0.302 0.459 0 0 1
time 18200 0.372 0.483 0 0 1
Scale 18200 22.17 1.272 19.97 22.00 26.15
Lev 18200 0.403 0.196 0.0525 0.393 0.861
Capital 18200 0.0483 0.0430 0.00110 0.0357 0.209
Topl 18200 0.341 0.146 0.0835 0.321 0.730
ROA 18200 0.0388 0.0609 -0.253 0.0381 0.196
TobinQ 17700 2.073 1.248 0.865 1.679 7.984
Cash 18200 0.00920 0.0856 -0.239 0.00460 0.338
SOE 18200 0.350 0.477 0 0 1

4.2.2 FHTERE

FEIE AR RS HEAT [T UA R, A7 00 B ) MU AL B AT AR SCE 704, A8 SR FR bRt #%
R, IS AR 8] ] e HAT 1 2 EAR A A

ASCMIBERAL B R R 2 AR B Pearson H ¢ R BUEFE UL 4.3 FI7K,
NSNS MFEAREH (RD) K&, 2RI (did) ARG 2 8] AR ¢ R
#0049 0.096, 1£ 1%MIKT 53, Y5 U HIASR B St 5 b SR BIE IEA . Bedh
AV WSS AR AR B e R B . B B S ik
AR 2L, YR 2 A IR G & 2
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& 43 MR

A RD RDA did Scale Lev Capital Topl ROA TobinQ Cash SOE
RD 1
RDA 0.280%*** 1
did 0.096%** -0.061%** 1
Scale 0.591%** -0.263%** 0.120%** 1
Lev 0.235%%* -0.318%** -0.00100 0.542%%* 1
Capital 0.0120 0.0110 0.00300 -0.039%** -0.048%** 1
Topl 0.028%** -0.182%** -0.0110 0.168%** 0.077%** 0.043%** 1
ROA 0.094#** 0.00500 0.017%* -0.030%** -0.346%+* 0.137%** 0.12] %% 1
TobinQ -0.148% % 0.254% %% -0.104%** -0.368%*** -0.3]12%** -0.004 -0.069%*** 0.205%** 1
Cash 0.028%** -0.017%* -0.00200 0.027%** -0.00600 -0.104%** -0.00500 0.154%%* 0.045%** 1
SOE 0.103%** -0.206%** 0.016%* 0.358%** 0.306%** -0.110%** 0.204%** -0.114%%* -0.131%** -0.001 1

7E: Pearson MRFREL, *. M RIRINAE 10% 5% 1%H7K T L&

FESHE T, J5 ZEIK R (VIF) W RS0 2 L2 it e el AR 45 5 it 1)
2, — ORI VIF (A 10, BE/™HCRUEANEE 5, IR 2 FILLAEA ™ E
K44 BN T EANEEN VIF{H, b VIF Ef S8 1.760, R T CHIER &&=
HAAFAE 2 EILL A R, 3 2 4% T RIEAT | A 7 B B 225K

R 44 KB KER

B3 VIF 1/VIF
Scale 1.760 0.567
Lev 1.750 0.571
ROA 1.320 0.759
TobinQ 1.230 0.813
SOE 1.220 0.817
Topl 1.090 0.919
Capital 1.050 0.953
Cash 1.040 0.957
did 1.030 0.973
Mean VIF 1.280
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4.2.3 PSM {i[=145 9> PLBL &

(1) VLHcT7 2

Je R U454 LA (PSMD - XU EE 224> (DID) #EAI i s #E A AT ib 3
A, ARE AL 26 5% T 50 A AR P 10 A B e, SR A B i 2 S IR 3
WESR . KHE AT SCRORF ST v, AR AR ES 2010 R AT (BT A R HAEE RK
Fefarg) MEM 2 2012 FAAMH (CEd AR 28485 , A3 2012-2020 F A
B BAT AT 4320, BARIX 3 D9 52 0 58 O B30 s M) 14 A 3 2 1 BE AR AN 52 B 5 (R 47 Bl 2 il
(Kot B, Xt A 40 2 3R AT 1 45 0 UG o A SCI2 FH (DT C T 10 e AR DU, R
B “—Xt—ICHE” 7k, RRBHELE 0.05 2. HAARMEZ, R Logit AL b
ZH RIS R ZEAN AR A 1) 1 23 RO 4, AR 88 LA AR R0 ) 144523 DL TG s A RO RE AR
VCRCZ 5, dRZns HRALREAS 5 AL BREAFEA KR T AFAE 2 15 ST R ORI B 5 M0 1) 22 53 2 1
AAFELEIAB VT FCARRAE 77 TR B 22 57, Wbl AT DR AAASE A ) 1 e 36 1 i 22 1) R

(2) ~“PHTER 5

23 T SR m) G C R0 AL BEZH DU EC X RRAH USSR BE A DR A 3 20 1 A A0S R 2H (1)
A A R DC AR b A I, E0AS — 52 Bl Hf (R Ak B LR AR St B4R ASFE A DL )
BRI E AR ER, BT aE e ML, M &L RS A HEARTE — A& FAFTE
BRI 25, (RS T /N 22 e REOE AR ELHRTY 5 55 2445 81 1A A6 17 DT P 2 AH
TR, Fk, XPAFEARETEREA R PRI ET KES, HEEgIILE T . T #R
FIRIEBU R A, ARSCHAT A AR S VRSP AT R g, ISP AT A S, T DA ORI A
WUCEC IR ASE A A T A BB ZE R, BAPEERI R g 4.5 fn. R
PR LR, FEULEC 2 A AL BRA AN R ZH 2 [AFAEBUR 22 7, TG b 2 f5 P 2H 30
RO, AU, QR ST R . SRS IRBET L. Bk
o 0 SR B A v 22 AR 3 K R 1, B Al BUASE (Scale) 785 1) i 22 28 A UT T
HIM) 23.3% FRERN0.5%, M2 RN T . HAl AR & UCHC S I 22 35 1K T
5%, Ut BHVLHC J5 0 BEZH AN AL B ey p AR vy R B = e, — X — UL 7 A A%

S ILRS, ASCERR T 10158 NAEILRIBUE L i b ie A, A& 3RE M Tt
17 DID a5 RS 8042 4.

VR, m R K Stata BFI[M]. JbEG mASEHCE ARG, 2014,
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R 4.5 RS LKL

A4 VLEC T/ 5 AP ZH PA)E X e 2H 2248 % (%)

N 22.403 22.106 23.3
Scale

U 22.402 22.396 0.5

VL R 0.40735 0.40152 3.0
Lev

U 0.40734 0.4077 -0.2

VL R 0.05346 0.04598 17.6
Capital

U 0.05345 0.05412 -1.6

VL R 0.35291 0.33479 12.5
Topl

U 0.35284 0.35009 1.9

VL R 0.0418 0.03688 8.2
ROA

U 0.0418 0.04176 0.1

VL R 1.9548 2.1232 -13.7
TobinQ

U 1.955 1.9799 2.0

VEHC AT 0.00776 0.0096 2.2
Cash

U 0.00777 0.00704 0.9

U] 0.40224 0.33257 14.5
SOE

U 0.40213 0.40866 -1.4

4.1 JE IS IR P4 1 e e P WL T, e e e ] 187 R LB 5 T £ 0 5% {0 4573
VLECVERIVLACSE A lnd 1A S . FTLAE Y, FEBEAT LIRS Z AT, AL PR A R
AR AR B 5 5 AN 70 B I VERCZ e, Al PR AL AN FE 2H 47 Al AR B8 25 o #4
IIAGAE O UL RO B b, XU B AR ZH S LT Ja A0 TR 2H 2 T 92 1) A B 1) 22 SR BN
piBUR L IR e v
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OB o eerssesassnsssenicopesomsssssnsen@inspmssessesrspsstonpgesnsssesssesspeet
i S| USSP —

® Unmatched |.
* Matched

TODINQY [ -+ +revereerermnrrnt i e

T T T T
-10 0 10 20 30
Standardized % bias across covariates

B 4.1 PagitmL B E
(3) LR SCHER
K 4.2 B 74T 3L [ BUE TS L, A BE A8 i AL FRALAN B ZH 268 K98 7
MMHEAAE AL AL RIVE Y, I H U VE [ HR S AEAE 0.3-0.7 Z 18], B K8 70 A
SEIL T RDULHED,  REWE TR L A SCHE IR %A

I T T T
2 4 .6 .8 1
Propensity Score
I Untreated: Off support [ Untreated: On support

I Treated: On support I Treated: Off support

A 4.2 FEFEZHEBERLKERE

4.2 4 BRSNS

N T EEIAEIR S R BT AV AR BT 20, A SCREVC i 5k iE FH 0UER 22 73 i4:
(DID) [HIE)HE5 %, W 1 [R5 43 UG S v A0 WU E 22 437 (PSMADID) 1)
B 55 5, HARR R SE R ank 4.6 Fios.

37



I N 2T e L A e IS ORI BT AERS ALl AR G (K 5 i F 72

F4.65) (1) MF (2D 53 HARRAE RS FXE Z2 7R I B R A2 i) A2 &
AR R RS R, SRER, IAEGHIEREE NIRRT (did Wit RE8C0h
0.1116, HAE 1%M/KF ERZE, (Gt REGHBCT RIS &K 0.059 A Bt &
H (3) F (4) IR A [ B A PR 17 #5343 DT PV RO 22 vk ol R B IRl JH 46 2R,
NIRRT (did) Ml REL K 0.141, HIE 1%00KF LRE. BiRgER
KW, FHERR SRS B B AR BIH KT 138 = BoA R F Rt E R, RS ORY
NG AU L(EhaE I S DO R i ol 527 N X = Ee o vk R eSS = R i i )5 % NN
M TN AR G KT 5 2, SR BUE T A BEE T B i 1 g 4735
BRI SRR, R S R EE sl ), 8 C BT RS SRR R AR
QHAKT. Bbsh, EifIA s, MRS S EARGIEE 1%KF EIEAHK, Xt
AV RIASER K, AV BER BT RE iR, B I et 2 5 AR BIHTTE 1%KF B IE
G, BRI SlE, ARG ™ M2 1 S AR S L E AR QIR
1%7KF EFUSE,  BEEA VR ST 5 S BT (W EE RS, R GIBRe Joikos: IEHF
ARGV EARGIFE 1%KF EAAESE, FTRerR 2. faRENI4E, KM
KL RARXS ORAF IS, FEABLE RO TR T HE A28 2, 5o R TI
B AME LI R A, A T I E T = AT 0 AT . N T — PR IIE SR 45 R
EEME, ARICETORIGEAT R A AR TR

xR 4.6 FEAERIALER

DID PSM+DID
Bl
RD (1) RD (2) RD (3) RD (4)
0.059* 0.116%** 0.060 0.141%%*
did
(1.76) (4.01) (1.46) (4.07)
0.750%** 0.756%**
Scale
(25.25) (17.15)
-0.208%** -0.386%**
Lev
(-3.37) (-3.16)
0.425%* 0.272
Capital
(2.22) (0.93)
-0.336* -0.146
Topl
(-1.94) (-0.56)
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0.301%* 0.651%*x*
ROA
(2.50) (2.91)
0.021%** 0.012
TobinQ
(3.09) (0.94)
-0.258%%* -0.304%%*
Cash
(-6.53) (-4.36)
-0.109 -0.112
SOE
(-0.92) (-0.71)
17.281%%* 1.294%* 17.362%%** 1.094
(5@
(929.81) (1.99) (586.40) (1.12)
INHEIPSIEAN YES YES YES YES
N 18,222 17,664 8,042 8,042
2 0.343 0.492 0.331 0.468
- 2 0.342 0.492 0.330 0.467
F1H 236.3 211.3 122.3 103.6

Ve ok, RIS R R ORTE 10% 5% 1%[FKF EEE, &5 NARE tH.

4.3 REMRE

4, 3.1 REFIEIE

AT R SRS RASZ A AR FIH R I FH0, # R PTA I 5045 2 B T AE R B £k
PRSI, SR TR T RIS . RS 30 Y AR R I R AT A A
AL I — 8 HE 1 R AL AR B2 AT AR IR A B UE (BT, SRASHE AR — B (a1 25 5
FARIERMEMECRIE. BTN S, TEARTHTIRAN 2141 N REAT 1000 KFE, &
UM FEREALIE 5 50 SCHCRE — 300 677 Nk B A RUAEEE A, FR 1464 VAR
XTI, HRER (2) BEATEIAT, 1000 YA RS R A 4.3 B, EF X gl
RE “DHBOR BT it REE, Y HRIZBEMEM p ([, WM R
B B A G L, W /N B R v RO B p RN, EEE R
PSM-DID 5 24 BLSE Al T 0.141, /KPR 2R AR F 1 2 3 25 £ K SF 0.001 .

MEIFREBEE ) 1000 REEHLANFE M TE REOR 2 AT ST, JfF H p HEEA
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AT 0.05, B T TFAEBRBHRGBLZER 1000 VCBEHLAHEE b A/ 77 12 525 PR
BRI S 75 5 0 STE S5 4 T LSk S R, FFAER BRSO ll AR B B
LA R R I R R K

Placebo Test

0 a--&.,m

T T T T T T T
-15 -1 -.056 o] .05 | 15

Coefficients

kdensity of estimates © pvalue }

A 4.3 ZRFIKKLER

4.3.2 HTHEBREKR

FEAT AT R Bt i FHXUE 270 (DID) i — a4, RIALERA 7R
A S BCR  THUAT 0 B A AR A 3 B Zi R R AL DR — B, AR INA S5 R ] B2 1) %
MAGFAEAAI T FT I, ASCHEIE RIE Z 7 B Se it AT 1 WA PEAS 73 UL ECIR
P FEAREAT AL, DA S 136 A2 AT 3 BUE 26 . D Tt — P58 PSM-DID
ACER A RSN, A SCRAFAIZERATIE, BHRLRWTE 4.4 Pror. S E
e ABUSR St ) A — SR 0 2R [T 45 2R, R AR AR N 2 S, DA bR e R 8. W L,
WU SEHE R B P A M A0 AR AN AE 3, XU T BURSERtRT, AL F AN
AR AR REEER . IR BUTL K 245 R AL S5 P, S0k
AR ) 52, UL A BRALAN I A R AR Bha 547 48 25 22 5%, W A2 DID P17 %

B

T

r T T T T T T
Before_6 Before_5 Before 4 Before_ 3 Before 2 Current After_1  After_2

B 4.4 FirEaHERREE

40

— 41




I N 2T e L A e IS ORI BT AERS ALl AR G (K 5 i F 72

4.3. 3 WEHEIEIRSE RIE

(1) B EfEiRbr. CEMH ML AHHRN &I EW SR LLE (RDA)
VRN B A S5 bR, BB AT BT, [BIAZR IR 4.7 51 (1) F151 (2)
Fir: Joie i A DID siffi H PSM+DID A2 R I45 SR 2 0.003, FREGORY i S it
ARG 28 AR, UMM IR BN SERtifE 3t 1 A BORBIHT, 5 B 3CEs
W—EG AR 7 HE RS R T SEE .

(2) 455t a]. T 2020 5 ECE AT ES2BE BEG I, M 45 R 1A
PE, IR RER 2020 A0 %E, EHEATEDA T, BIRSSRWZER 4.7 51 (4 Agl (5)
fizs: TGie s d{E A DID 5§ PSM+DID 7772, FREL R4 BE St 5 o BoR A8 3
FE 1% ERIEMSS, Bk, #HEER 1 2020 455 6 275 i R sz m i ok i A HER I, 56
E 1 FEAE DA ZE R A n] SE T

R 47 Rtrhe R

DID PSM-+DID DID PSM-+DID
Ay
RDA (1) RDA (2) RD (3) RD (4)
0.003%*x* 0.003** 0.109%*x* 0.131%*x*
did
(3.39) (2.45) (3.82) (3.72)
a1 A YES YES YES YES
0.034 0.012 1.250% 0.845
Constant
(1.49) (0.42) (1.74) (0.77)
N 17,664 8,042 15,411 7,042
R EIRSIE YN YES YES YES YES
2 0.079 0.084 0.472 0.457
- 2 0.078 0.082 0.471 0.456
F{H 22.47 11.14 207.0 95.78

TE: ¥ FRR P RIRIRTE 10% 5% 1%KT ER%, #5NAR tE.
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4.4 BRI

4.4.1 XIBRREDR

IREBHBIC . Hrfith X . P ER I X AR IR E X A B g X, i, BUR. BTk
FREAFAEZE T B, ARG — B MR AL P 7 XS0 AT 40 41, 73 2R R vl =/
(X, DA EEFFAE PR BE R BT A b AR G 52 0 08 ) DX o FeE2Y (2) AT
HOF o H AR 25 RN 4.8 P, 25 ORI, FEZR SR HIX, 0 A\ 32 i) A% £ 1) 52 Ffe 1 (did)
FHCN 0.099, HAE 5%HIKF ERE, RIFRRIAERSRI UL 7 AR X A A7
BORGIH: AR EHLIX, M (did) RECN 0.256, L 1%0 2 Z ML, Ui
SRR S AR A Rt T e b X A AT R AR s 1 E P X, 223 (did)
F2H 0.134, AR B EMEAL, Y WAL ORGP RN P8 ER 1 XA Al 3 AR 61 i e
TERANE . . @t Bl g5 eI 0L, AFEEHIX, PR BRI AR M AR A F K-
MR E . AR X 5 P X AR L, A B ) B R R g, AR BR
FlE R A 53, T RIEREREE R, QFRERAFE, SEARAHE
AN LGRS B . RNV AR I BE R BT, A b REAE PRUid b R 4 1 3
ORHL N, RYEFHAEIEE LR B TR AT AH B PR BRAT R, AR AR Bl e 8
S R A% 51 AR VE L, AT BE RO ARV BEAT B BIRT -

& 4.8 KRR EE IR

_ IR ekl [l
AR
RD(1) RD(2) RD(3) RD(4) RD(5) RD(6)
0.022 0.099%* 0.181* 0.256%** 0.072 0.134
did
(0.46) (2.41) (1.88) (3.09) (0.60) (1.35)
P AL & NO YES NO YES NO YES
17.504%%* 2.477%% 17.236%%** -1.139 16.858%%* -0.747
Constant
(215.95) (2.13) (279.89) (-0.50) (162.35) (-0.29)
N 5,403 5,403 1,579 1,579 1,060 1,060
FF ] A4 YES YES YES YES YES YES
2 0.357 0.488 0.344 0.493 0.249 0.413
- 2 0.356 0.486 0.340 0.488 0.243 0.403
FH 31.34 31.60 25.35 24.12 15.20 17.57

Ve ok, RIS R R IRTE 10% 5% 1%[RKF F R, 55 MR tH.
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4. 4.2 =R B S 4R

N T SIS AT ORGP A IR AR Al A A [ 10 S B P S, A SCR ARl 3 2 N [
A ] SV AR A ) Aok, BT AT, AR AR 4.9. ARG AGET, RD
(1) PRI (did) #E0N 0.184, JFHAE 1%M/K T L&, WM R HAET
A AR EA L EORESET: EAREA ML EHE T, RD (1) M (did) &
09 0.108, £ 1%H97K 7 L2, USRI B AR E AT ML FIBR B8 KT BAT 1k
e Sah, A Al A2 e T AR B s v AR AT ok i R K, R T R E
A A, PREEORIBUAE AT il A e 5 R Bl b SR G . 2 pdn st R nl fig
MR A 55—, A AVAFAE AR AR BT 290 B AT XE BE N, A Al e SN A 5 4
FFBNSNERBL T B 3CRF, AN B & R X RESCIF A BOR B . 28—, A Hldb
H R A2 e, 2 LU AR AT il SEAR BRI T B XK, B L3R FUR R A 1AL = ST
Ik, FEMIR PRI RIS, EAA o AR EA Sl BRI IR R EOR BH, RI%ER
HRIER . =, BURFXTEA S S AR 4%, Rt m, R
A PAAT L EARAN T PE TR, PAE T A ol 2 5 PR A 2800 $AAT BUGR 1 8138 2
Ho

R 4.9 MR LR R

e A Al JEE A Al
i RD(1) RD(2) RD(3) RD(4)
. 0.130* 0.184%*+* 0.002 0.108%**
i (1.83) (2.79) (0.04) (2.76)
P25 i AR = NO YES NO YES
17.597#%* 0.167 17.217%%* 1.356
Constant
(360.72) (0.09) (480.34) (1.19)
N 3,109 3,109 4,933 4,933
(RIS IRAEEN YES YES YES YES
2 0.272 0.387 0.384 0.531
- 2 0.270 0.384 0.383 0.530
F{d 37.94 33.36 88.16 86.24

Ve ok, RIS R R IRTE 10% 5% 1%[FKF F R, &5 NARE tH.
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4.5 INGS

AR FIEIE AL 2012 FEF 2020 F A e b2 w5 BEE , 3 R A7 DG EC AR 7
oy MGG A SEUE S0 AT 1 FRBEARAP BT AR MR BB 520, 1531 1 R ORIP B
THE R Z AR T AR A 458 . N T ORI FL a5 0 AR AT AT SE e, A
T EGRIRE G | i DR AR B B AR AR i A B SN R AT i B s =M 2 A fd e
R4, FEAT R ZHT, 1920 EE [T 25 BT SR R 8 SCRF 2 i 418, R AR g AT 56,
SEWRTTEE. LA, IEHEAT TRE AT, 20 R ARl B R A i e AN Al B
ANEBEAT o3 L SEUES3H s R IAEAS R BT A sl Ak A, SRS ORAP B B8 B R 252 b 4E 55 (6]
AN ARAH; BT RPN ZR 0 XA b X A R B 2 8 IEAR S, T
P A DX ARV AR B BT AN 2
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5 MR LH IR AT RIEW

5.1 ffRghit

A2 22 B IR 5 ey TR B DA E A B B R A 9y, A BT I AR H 2 ™ LA AS
P HE T BB G RN AT 30 BRI S B S R B L5 R R . Dy 1P
fERLRIREG IS G 1), 2018 S RIS R BB 40 e [ ax R AR I 10511, (36
SEORIBEER) SRR S OB R AR —20, MR ORI B ESE AR [ — T
I “VR7 B EHAT SR R L A, 53— 05 8 I A R4 B P AE A PRIl £ b
A FH SR BB AEARA bl D5 G HEBG  BE A R A RIS e )il AR SCEs
LA RN O SO T B2, 1R HY 2012-2020 AFARE A B ETTA FE AR REEAR,
K 52 PR B ORGP RS T 1 5 G AT A D9 AR BRALAN LT AN 32 30 85 R 4P B R Wi O AT A D
XHRZE, 38 AR 2 UE R R X EE 22 4309 (PSM-DID), SRR T 1 FREE R4 B0 Al
BRI, A6 OB CRIP B b R QIF A SR B2 B2 R R,
T BRI B ORI B RN PR 22 5 1% A SCOLRE 250 P AU o 55 A X AN [ 0 i
WAEARBSH ST O T . EEDT USSR BRI T

(1) WEEAER B, FRIETFAE (3R e DRI BT i Mb A3 AR B A7 X 25 19 1 e 5
RIEE ORGP RS BRI M2 RO, BB S8 KT AR RO, JHAEIA S DR B e g e 2t
MMV HAREHT . EABRBECRIER S, Z R EAE R BLUZ — B E I,
B BRI AR AT RS R e 1, KA 73 holb 2 R G T+ 2 1) 07 FORREx, 38 A H]
AR B RAT RO BA SR I EH T35 Y B B R IO AR, R AR G P AR IR 5875 44
IR AR RIS e ) i, A8 ORI BN A28 T B ot b JE AT ORI A5 5T AR
ML, ok 7 ki BIHsh 71, Rm 1 L EAR B KT
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