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Abstract

The 14th Five-Year Plan points out the need to accelerate digital development and build Digital China.
Under the guidance of the national innovation-driven development strategy, digital transformation
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has become an important path for enterprises to achieve innovation. This article uses the data of
China’s Shanghai and Shenzhen listed companies from 2007 to 2022 as a sample to explore the digi-
talization of enterprises. This study explores the impact of corporate digital transformation on inno-
vation performance and the specific mechanisms involved. The study found that: (1) Digital transfor-
mation can help improve corporate innovation performance; (2) Digital transformation can effectively
alleviate financing constraints, thereby improving corporate innovation levels; (3) Digital transfor-
mation increases corporate R&D investment, thereby improving corporate innovation performance.
Itimproves the innovation level of enterprises; (4) Digital transformation improves the innovation ca-
pabilities of enterprises by reducing agency costs; (5) The promotion effect of digital transformation
on enterprise innovation performance is more significant in non-state-owned enterprises, high-tech
enterprises and large-scale enterprises. Based on the above research results, the following policy rec-
ommendations are put forward: the government level should actively promote the digital transfor-
mation of enterprises and create a good external environment for the digital transformation of enter-
prises; the enterprise level should follow the wave of the digital economy era and grasp the opportu-
nities and challenges brought by the digital transformation of enterprises.
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1. 5|15

RESFRECEBNRFETFAR.  (PEBFSURERE(2023)) BoR, 2022 FHEEFE
BFHUBL L 50.2 Ji44IG, /i GDP LLEIA 41.5%. BE&E KEWE. ~it5. XS MNEARN Zis M,
PR AE A = 208 i = AR [ R B 5 515 B BB O R RO 8 77 . EREZH “XUER” 1
WIREMRT, Brart i A ittt o m i E R R IH 51 %, R METERE NN,
BRI i [ e AR A B R T B PEBE R — R A A A P AR R R, B TR 5] A AR
STFRERTI. EFk, RESEENBTFEFNAER, BRTE0 K REIEMNTZMR . -+
JUfE VY A2l ol “HdR” ME AR B R, g E R ARG E I AuER. (Y
VUF” Brabr KRR WHHtal, REZENMPEBERT BB FEUN, B A
WA b 5L ar e kg, W Brth. MG RIFRT T4 71, AlH 17 LR RS il
WGE 7 (2 5 B AN S, 2020) [1].

TERMEARE R, AR ADaTEJERE . BCP A BT BRI S AR . $Em %t
PBRFR, M S amiirt. ok, Brasm, HBrioRaens st ans, st
WARTHZ O se g I EEF B, RIBEFEAE TR IEHEN MBI B IRERE, SIAE NN S AR T
ARG TR, BABCTACEETL “ERE” . CIFTRRRERERLGEZEE, il Esh G E
o QIHFTRERINEN E K AP K e R, RSB M ETRIE, SR EHNA T %
KA B R BG5S I EE R bR SRR, SO A R R SB[ i
] [ R AR ) O

P RIESI N BRI, b AEEE = Esh G sh 1, mHBM T & ] LR,
BRI N AT E R LS 52 00ES 2t AR H A, R EalEns R,
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A C 2 BN BIHTIR AN A SR BB AT . BEURIERIILA Y, AR MR BRI SR &, W RRESE SHIL
BIRT LA . AL AA T BRI BT B A B TR A Il R A BRI AR SRR 0 5
BB Fik. BE-r e ST R A, XIFAER R A SRS, 1R RO R %
RS HHCT BT IR A S EICE R R, RO R ) SRR S AR . I, B ek
TR o8 i b BB SR A M T BE AR T B 2R MR DG &R, T B AT R IR R Y AR AR AL

ET0, ETRERE, RARTHERS SRS BK R, sHEradt ke, i
WA AN A G BT B o T BT "R R W BRSO G I, AR
PR LT A FAE SO AT VA 734, SRR BT RO il BT RS2

2. XHREImSHFRRIE
2.1 B ruEB S EIHE

KTHAWHERER, AR EERET ZWMMWZR: —&, BN ERETF Y
W A2, ROWEM, Hr R A AL g2 .

WEMBHKRE, BFETHEE SN EZREEZRFOGENI TR, KREMHIRERY, #Fs
TR R R i 2207 v R R R (RSP A —0, 2022) [2) R 8 PERS K (AR ih 4%, 2019) [3]. ik
TR GRS, 2022) [4]. ol g5 MR AL T S HR T+ (B3 AR %5, 2020) [5] A K BV 75 BR B (X V4 55
2022) [6]#F =4 T ERMIHESHE R o« [FIRS, ERUTEUFIAR, T E Tk Al A= =X fh A% g 2k P 2 m) 57
N5 N TG G, BT EARABIENE . I . JHRERTT, BPast
T A [ EE 20 55 T 5 48 o R (AR AN R, 2022) [7]. BRI iR monl mB fe 95 3h ik, %
RELREST BN 0T RkD, X T NI BEARGE ), 3R 57 s RN (M LA 4E, 2022) [8].

TR, R EMET RO R, EHFEUFEER RN ZWE R, A E AR5
NI R, B R A A R, R L EEMEEE RO S RE LS (R
B4, 2021) [9]. ITAERK, T ROU A AR F& R 70t 120 8 T 6 58 A T3 Ab B B Aol e . — 7 T
AV E A R AT DL 2 AN E B (R 3 M A Brau R E 35K, DAOSRIETH L1 5E 35, s
MV AE PR R R 0BRSS, 2022, FHAREAIGKE, 2021) [10] [11]. GUEiGk(Z g, 2022) [12]. 1
NP 55 G (B, 2020) [13] SREFARBIHTCRIEHSE, 2022) [14]1PA K ZE R sh (R IESE, 2021) [9];
B, AT A DU AR (R AR A B S, BRI a5 A
BIKT. A S TR (ML ZESE, 2021) [15]. b TR bGEESS, 2021) [16]. BLA A
HALER(RIBUEE, 2020) [17]. 28 b, B EE AR T T LA TV A Br 4k, 1 nT BAgs ik i3k
LTS K E Tt

IR LTI, B A e R R REXT AL B8 A7 £ P AN P 7 THT R 52 o

NI, PR MR T RARLHFUAMMSASER, A B Mt T3 . 5
FHEARMREE, BTAENCE B ERE ) —Fs e . B ERsE Tals% s, SlkS4k
ALIEIRI DG &R, R T A s R 4l B2, A B TRARIMEIH S CAMARN, BFEITKER
% S AT AN B SR T (F B =22, 2023) [18]. B Ak C 4B WnsiE B b ik H 48
EHEIEET . Br AR O IR, WOR A AIHTE S Al T LIS I KB S R b
RIAFK AR AR BEE 5, S T AR 3 R R A AT 30 a), AR GIHT T M 4 = 6
RO (AR AN T, 2020) [19]. BEAE, Hor A3 as 1 Ak Py A P 2 R P ) 1k 0 FH a3 K 3
RGURIGER, eS0T SEI MR ST I A B W R G R AL, S A BRI B e J1(E A4, 2021)
[20].
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TEANRIT T, BFAEREG5 FEH . “BFET7 & 249005 BHEARE R o R g%, JF
JEE A R A oK BE 2% 5 19 B BUR MR I 58 3 061 . L Re il i e B AL RS ., 4
T3 ERBRBANAS S, SRR 2 [ S SRR, fEd R SRIERE, BRI 4
Ml PR AR (AR SE,  2020) [21]. [RIES Alk 2 18] FAH 2% 5] BB TR 2 B AR (B OK 5, 2021) [22],
HOH 1S BRI R My, 7415 BARBURA, (2L B R = H .

BT, ASCRHMERG 1. B 80 Bh T3 A B KF

2.2. BBl RIS AR A HLE

MNBIHT IR BRI — Rl ot 20 A BT & R ORI B A B BN R | SR v PR A
BRT b 0T Al 5 I AR L SR i, IR 25 5 52 B Rl B8 20 SR A BRI (RS & & 55, 2021) [23]. Jd 0 A STk
PIRRER I, KEZHFEE W N, B LH G 2= A A e, (R AR B AR AT T 1b
HTREA R R 20, AT E BB (B s, 2022; WL &M, 2022; BUE RS, 2023;
TELLBEE, 2022) [24]-[27]. ESe@E B P HOR, G B INEH, BRME BB (% =45, 2021) [28],
RRm L R(H A %%, 2021) [15]. Hk, Al ABn] DU B F e B SepUE B I, AL,
A FEAC BTN B4 T AR | M B RSCAS RO FH RS, 36 2 Al ) A1 S8 % 75 SR (57 5 AL 2R 18 7, 2022) [29].
e, AT BTG E RN R R, AV BRI 3RAF [ SR, [RIE 8 RE SRS S LA 1)
BRI, RS AR R BT ME 1 1) SF i, 2022) [30].

BT, AR AR 2: BT A BT KT PR A P AE R B 249 BRI Ak FR B 5

MABHT BRI ——BE RN TS, BE B R i mT DU T BT K F . Al
Hr R AN GHTRE S A2 AL B P AN S ZR (H S AN EE — e, 2011) [31]. il % 29 R G2 i T LAS Ak i)
BUBRE S, (HREA BT AR A QR = . BT HARGR AR, K2 A A AR5
R, XS T AR BT B QR I 2 FE B R M AR G . A R e AR TR
T 323 B (658, 2016) [32], B mr R #E (B G AN £ 808, 2023) [33], B A7 ALK ARG 42 (HH 34
&, 2023)[34], MIfideE 1A ERE FIRIBNCR, FRAC T RMOAR:, 5 1 00HT BRI T A
Ho bl @R AR, HAEEARIOGE &M, B FEmt R8s, Wi E 2 mE
=

BT, AR 3 B b AEd e s A I RN, AR A T A AR KR .

MZEFEREIR A E R, AT ERFIEER @, AREATTRESA T B 5F % mR A
FITZRACFH 4T3, SCOLE O B RS, 2022) [24]. 10 B ANV EAT 637 52 — I s AN o2 1k 5 XU
MG sl, P, AR TR TEQIHT F A NI B U B /N1 77 52, 38 SR HT P R 24 1 452
FEWKIA R E, ikl T e (LA 45, 2017; B4y, 2022)[25] [35]. FA bR T
A FAREE A, iR T A BET K. — 5T, R e DR B AR, (ERIEA
B S AN R S S, SRR N AT R AT . T, AR R H B AR KT
HIEMAGHIE . KRk, B R R n] Al ik BB SAS, I m ek (1 BET K

BT, AT 4: Fr A RO AL BT 7K IR ik 28 R AE ARER AR v P Al B 5

3. Wit
3.1 HERIEESHIEXRIER

ARIEE 2007~2022 AR [y PR BT\ O AT FOREAR AT SSUE S T, RIF Excel 2019 Al
Stata 17.0 S WILEFEARDIAT T A, GIFRERITL AR . BAIGIAF . 3E47 ST *ST Ml PT 245 Ak
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A T REARFAELE SR B R IREAR, 4155 35,119 MREA, 3£ 4203 KA A MFHIE R kg EHE
ZHHE FE(CSMAR)..

3.2. TEHAA
321 HERTE

VB S (EIP) . £ 45K 7 B A #5(2022) [36] BRAE AR HE 244%(2022) [37] M4~ 55 £5(2020) [38]
IR T, 5 R BB AL b BT 1 50 7 B — g I TB), I L AT BEAEAE B A PR S e, Ao fdi R
B FE N 11 B SR BOR T R R AR B L B S

322 MBRTE

B AY(DT). 2% 2 4E4(2021) [9]. WA %5(2023) [39]45 HIMT 7T, A SCIM it 5 of A b AR H 3
FAFER RN TR KEIREAR . S EEA . KB AR B HoRE) TR, Fxt
AR PP AR RO AR + 1 RO ECR T R B TR A . T AR T TR Sk
s 2 B A R B A B A PR AT 1

323 HHTE

NARUERT FC e PE S Fa e, AU % 04 SR 52 3E%5(2021) [9] BT ARAE(2021) [40]. FrMSFE AN
KA KA (2023) [A1]0MRGE, TEREBYH NN T A FIAR (Size). %= ffii g (Lev). B4R ZE (ROA) I
4 L (Cashflow) . [ 52 % 7 (5 L (FIXED) . # £ M (Board) . W HR & — (Dual) KB 4 355 1% LL 91
(Balance3). 4k A4F#4 (FirmAge) FHIK i i {5 L (BM)TE A fil AR & o bah, SN T 4 4 [ i RO AN ]
SERUN . BT B () 4 FR B B e UL L.

Table 1. Definitions of main variables

#1 FETEURHR

AR BES AR £ 1t B
AR A ML AH 5 EIP ML R HIERE + 1 IO
R & A DT AP AR R B A R OB R] R R + 1 PN
Ak A Size ARG AR B AR U
gk g Lev RS
SRR ROA WG F RS T
bl B ol = S Cashflow GEEAN AN ISR BRI LR %
[ 7€ B L FIXED ] 52 B Pm L
BHZE R LA Board P 2 AU E SRR
IRG— Dual FHHLMBEEHAEN 1, BN
e A B Balance3 k| R DN 4 }F\%%E%&tlifgﬁ FIBR LA — R AR
VAR FirmAge Ln (k& &4 + 1)
T THI T L BM B B S A = TR
3.3. EHEIgE

N T BT B A R T b B SR, A SO ST DL AR
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EIPi,t +1= a0+ al1DTi,t + aControlsi,t + ut + i + it

Heav, EIPi, t+1CEMNEIHEE S, DTi, tACRMIE AL ERIFEREE, Controlsi, t /A& F3CH A mis
A, ut RoNEAEERN, i FanANv[E 2 208, 18T [l AR A o 24y ] B IO 6 40 AN AR [ 52 24
N, R REIRIMERL R RN R IR 25 . A RER EERECN ol IR 1 AOL, BB R B T
AN EHERG N ol B R NI,
4. FEEREHH
4.1. #iRMST

2 NFEEBENFAEG TR, EREW, SEH(EIP)R/IMEN 0, & AKME N 9.610, AL
RN 2 B LR R iE R E A EER NN BN ZER . B TR (DT) R 0 8RR,
1 H MBS, PR E A B AR B AL R S i . R BB RIA ST 45 Sk 2 B,

Table 2. Descriptive statistics
i 2. HA MG

VarName Obs Mean SD Min Median Max
EIP 35119 2.587 1.791 0.000 2.708 9.610
DT 35119 1.329 1.396 0.000 1.099 6.301
Size 35119 22.237 1.290 19.317 22.043 26.452
Lev 35119 0.427 0.201 0.027 0.422 0.908

ROA 35119 0.041 0.064 —0.373 0.039 0.257
Cashflow 35119 0.050 0.069 —0.222 0.048 0.283
FIXED 35119 0.217 0.160 0.002 0.185 0.769
Board 35119 2.130 0.198 1.609 2.197 2.708
Dual 35119 0.270 0.444 0.000 0.000 1.000

Balance3 35119 0.926 0.794 0.028 0.712 4.450

FirmAge 35119 2.892 0.350 0.693 2.944 3.611
BM 35119 0.623 0.250 0.064 0.620 1.246

4.2. FEAEEYF

23 HIQ)~(3) 5153 I 9 AN ) AR ] 7 RN I FZE ) A B AE AR I N ] 5 25 SE A [ I N3
AR AN [ E RO S 2R . FBIR) TR, B A B R A= 8D T) 115 AR HAE 5% b A B IR 83, it
HRHCF AT B TR T BT S, Bk 1 L. MR LA FR SR, I A4 1) A0 R ] o A
FLEIARN , FEALI RS S5 ) R? M 0.048 42712 0.395, 1t 1 48 A 155 2R o A it e A 8 1) AR AR ) BE ok — 2

FeE.

Table 3. Baseline regression results
Fe 3. EEREIFER

@ @ ©
EIP EIP EIP
DT 0.282" 0.188™* 0.024™
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ak
(0.007) (0.007) (0.010)
Size 0.672"™" 0.495™"
(0.009) (0.028)
Lev —0.776"™" —0.164"
(0.054) (0.092)
ROA —0.552""" —0.721™

(0.163) (0.135)

Cashflow —0.167 0.133
(0.143) (0.101)

FIXED —0.258"™" 0.237"
(0.060) (0.121)

Board —0.432"™ 0.023
(0.046) (0.072)

Dual 0.249™ 0.042*
(0.020) (0.023)
Balance3 0.115™ —0.005
(0.011) (0.022)
FirmAge —0.013 0.359™"
(0.025) (0.131)
BM —0.665"" —0.070
(0.043) (0.057)

_cons 2.212" —10.995™" —10.327""

(0.013) (0.196) (0.623)

I 1) 2802 No No Yes

AR No No Yes
N 35,119 35,119 35,119
adj. R? 0.048 0.201 0.395

Standard errors in parentheses, “p < 0.1, ™p < 0.05, "™*p < 0.01.

4.3. AEMRIE

P ZE A B 2 BEORUE T A BT SR S B A T 2 TRV S g PR RS R o SR AR ST AR ) T A A AR AN

IF1a], (E T T REAEAE IR IR SR OGR4, 198 P REAAAE P ZE P A AL

— 5T, TR R AR TR

HIGUETRE 1. B BoRTT DRI Al SR BLANRR S 5 b SR B AN AR5 2, WSO T ol H )
MIRESTs F3— 50, AN 7RSS, & A T AT R . BUERE 9. BTSRRI
AP S TN FTEOR T AT AN R T B DA, 3l I My R R RO BRI A R
QBB A AE B RS s B SR, S SEt v A AT R Bl Al 4R i 7 IR RE AT
A A AT RE SR D IRTH P AR . BRI, BT A AN Al BB S TR B N . FT AASC
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SR TR AR Sy R R A 9 AR M ) AL

e ST X 21 8% (2019) [42](HFF 78, AR SCHEEL T Ak f5 9 A B B A B B R B2 (D T2) 1 8 TR AR
RRMTARLS . WF 4 5P BGEDASE R, T HA SR EC A BRI 7E 1% 00K bR 2
NIE. BHZBEALS R ER, SRR RO R ENE, EEAAENEE, ST
RV AHT e S AR A E TR B

Table 4. Results of instrumental variables estimation

F4 TEATEZXMEIAZER

@ )
First Stage Second Stage
DT2 0.244™
(0.010)
Size 0.222"™* 0.474™
(0.024) (0.037)
Lev —0.043 —0.246™
(0.076) (0.105)
ROA 0.055 -0.839™"
(0.109) (0.147)
Cashflow -0.144 0.193
(0.089) (0.115)
FIXED —-0.422" 0.275"
(0.097) (0.144)
Board 0.223™ -0.073
(0.056) (0.083)
Dual 0.014 0.055™
(0.021) (0.025)
Balance3 0.045™ -0.007
(0.018) (0.024)
FirmAge -0.132 0.149
(0.135) (0.190)
BM -0.188"" —0.037
(0.050) (0.068)
DT 0.087"
(0.048)
_cons —4.350™"
(0.588)
I [6) 2850 L Yes Yes
AR Yes Yes
N 26,140 25,941
adj. R? 0.341 0.230

Standard errors in parentheses, *p < 0.1, ™ p < 0.05, ™ p < 0.01.
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4.4. REMRE

4.4.1. BAREBEETEHNNEEE

FEFEUEIRNH R, AR ARR — AL R BB EON 1 )5 00 B R B v oire e & ik, R
LA FE N 1 (0 B 2R X B (PTN) AR SR P IUIIR) & A FR S £oin 1 J5 1) B AR B (PTN2) i AT #i 4, ik 5
GERPUR, MR R(DT) I RBUS R E NIE, RYFEMERR RS RIRRAE, B 1 PR EOL

442 MERBREBNERZ

AL SR AL%(2022) [25]F5E, R AR — B BE R g Hom 1 51 B 285 £ (Invention) FT &
SKe— IR RN ELEN 1 5 B SRR E (Input) VE N B R AR ) B AR . % 5 SRR, ek
A RBOT) B EZENIE, Ui R 05 S AR B E FAK IH B ., R 0 5 v a1 05 1) &5 ST

AR, MR 1 OT.

Table 5. Robustness check regression results

5. REMREEIAZER

1) ) ®) (4)
PTN PTN2 Invention Input
DT 0.019" 0.024™ 0.047 0.008"
(0.011) (0.011) (0.010) (0.005)
Size 0.510™" 0.432"™" 0.482"™" —0.028"
(0.028) (0.034) (0.030) (0.014)
Lev -0.187" -0.215™ —0.228™ -0.272"
(0.095) (0.101) (0.089) (0.045)
ROA 0.141 -1.150™" —-0.887"" —-0.316™"
(0.136) (0.154) (0.136) (0.060)
Cashflow —0.088 0.395™" 0.186" -0.227"
(0.102) (0.117) (0.101) (0.047)
FIXED 0.127 0.259" 0.060 0.172™
(0.125) (0.145) (0.123) (0.061)
Board 0.046 0.031 0.023 -0.014
(0.072) (0.079) (0.073) (0.030)
Dual 0.026 0.022 0.044 -0.002
(0.023) (0.026) (0.023) (0.011)
Balance3 0.012 -0.014 -0.005 0.028™
(0.024) (0.024) (0.022) (0.011)
FirmAge 0.034 0.333" 0.277" -0.214™
(0.128) (0.190) (0.153) (0.079)
BM -0.061 -0.030 -0.100" -0.053™
(0.057) (0.070) (0.057) (0.023)
_cons —9.625™" —8.858™" -10.031™" 2.635™
(0.625) (0.823) (0.690) (0.331)
] [B] 248 Yes Yes Yes Yes
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o
AR Yes Yes Yes Yes
N 35,092 26,139 30,087 25,752
adj. R? 0.335 0.346 0.324 0.063

Standard errors in parentheses, *p < 0.1, ™ p < 0.05, ™ p < 0.01.

i S 2 K}
5.1. HlBlel

5.1.1 BUALHERIRT A SIFTAORALE : ERR LR

R4 KZ FR8 IR A Bk A7 73 20 . A KZ F8 805 T 5055 T B4R R AT AR AR A (A 2
WS 7> R Bt 2 RO R Al TR R R AR k. 6 RIS R R, BT AR
R (DT) ) A EAERR BT 2 AR MIREARLL T 82 00 IE, TAERL B 2R BN IR A P AN B35 B P A (D)
R R EE R . ARV, B A s A K 8 70 B (R R4 72 Rl B 29 SRR i Al rh 58
Sift, RIDHR I R R 5 30 1oL % R A M 1 R TR 20 TROR B v AL I BT RE 0 X SEHRF T AR BE 2.

Table 6. Financing constraints analysis
= 6. BABARS

@) )
YA N Rl BE L) K

DT 0.0081 0.0422*
(0.0147) (0.0137)

Size 0.5328™" 0.4826™"
(0.0377) (0.0370)
Lev —0.3568™" —0.1479
(0.1340) (0.1272)

ROA —0.6458™" -0.8824™"
(0.1817) (0.2282)
Cashflow 0.3092" 0.1140
(0.1581) (0.1706)

FIXED 0.0492 0.4677""
(0.1687) (0.1477)

Board -0.1257 0.1838™
(0.1020) (0.0927)

Dual 0.0290 0.0832""
(0.0321) (0.0297)
Balance3 —0.0013 0.0194
(0.0275) (0.0305)
FirmAge 0.5321™" 0.3066"
(0.1781) (0.1785)

BM —0.0008 —0.1561"
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S
(0.0871) (0.0759)
_cons —11.2258™" —10.2474™"
(0.8503) (0.8348)
IS A] R Yes Yes
AR Yes Yes
N 17,560 17,559
adj. R? 0.412 0.355

Standard errors in parentheses, *p < 0.1, ™ p < 0.05, ™ p < 0.01.

5.1.2. BUA LBl BIFTAORALE: RS R BAKE

W 7 por, HQ)PINME R ST S B, AT R R & T L BT B85
SRR A AN, U b B A R (DT [ A R BUR OV IE, S e 14
WIS (3) 1 Ak B AL A T (DT) S A BN (RD) I BV R B 8 E N IE, B E ik
g T AR, B T Ak erE KT, RS 3 koL,

Table 7. R&D investment analysis
1. REBNGH

ey 2 3
EIP RD EIP
DT 0.024™ 0.087" 0.025™
(0.010) (0.042) (0.011)
RD 0.017""
(0.003)
Size 0.495™* 0.104 0.554™"
(0.028) (0.120) (0.030)
Lev -0.164" ~3.762"" -0.187
(0.092) (0.489) (0.096)
ROA -0.721" ~11.308" ~0.635""
(0.135) (0.827) (0.145)
Cashflow 0.133 ~2.401" 0.248™
(0.101) (0.537) (0.116)
FIXED 0.237" 0.235 0.259™
(0.121) (0.453) (0.132)
Board 0.023 0.237 0.035
(0.072) (0.307) (0.073)
Dual 0.042* -0.041 0.053"
(0.023) (0.089) (0.023)
Balance3 ~0.005 0.057 0.020
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PR

S
(0.022) (0.101) (0.024)
FirmAge 0.359™" -1.797™ 0.055
(0.131) (0.915) (0.154)
BM —-0.070 —0.464™ 0.048
(0.057) (0.217) (0.058)
_cons -10.327" 8.178™" -10.907""

(0.623) (2.854) (0.682)

I ] 2802 Yes Yes Yes

AR Yes Yes Yes
N 35,119 27,004 27,004
adj. R? 0.395 0.067 0.353

Standard errors in parentheses, “p < 0.1, ™ p < 0.05, ™ p < 0.01.

5.1.3. HFWEBR A SIFTEOR AN . FRRARERA

ASCRFV 7 e H R B ARBRA, B PR R s, R Al QB A BRAR - AR AR 987 el e
FWI P LT 3 o A Z AR B A R e T B T A AR AT MR AR L R A L U e AR
BB A, RIS AR RRA AR . BIEZ RN 8 fin, Hr b AR (DT) M R 5L
FEACER AR R A AL R B2 N IE, AR B A BUR R A B . XU s R e gl
Ao 2 A Aol RO R B 2 ARG T RS e A O BB RE 0, B 4 BGT

Table 8. Agency cost analysis

8. RERASH

(1) )
FRIR A 5 ARER AR
DT 0.0647" —0.0068
(0.0142) (0.0145)
Size 0.5013"*" 0.5677""
(0.0436) (0.0376)
Lev -0.1170 —0.2443"
(0.1236) (0.1314)
ROA —0.4743" -1.0660""
(0.1843) (0.2056)
Cashflow -0.0186 0.1326
(0.1585) (0.1243)
FIXED 0.1223 0.3822"
(0.1587) (0.1843)
Board 0.0832 -0.0181
(0.0899) (0.1046)
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ak
Dual 0.0286 0.0390
(0.0279) (0.0326)
Balance3 —0.0243 0.0197
(0.0292) (0.0317)
FirmAge 0.0776 0.3425™
(0.1987) (0.1742)
BM —0.1205 -0.0776
(0.0795) (0.0790)
_cons —9.9535™" —11.6242™*"
(0.9552) (0.8629)
I [ 25 L Yes Yes
MRS Yes Yes
N 17,558 17,561
adj. R? 0.326 0.434

Standard errors in parentheses, *p < 0.1, ™ p < 0.05, ™ p < 0.01.

5.2. R4S

AL Z [BAFE S ISR ZE R, 25 R BB A R AS Rl AL R BB SO AN B2, itk —
WORIESE R AT SEPE, AU IR T 22 41(2023) [431 AR ST, MF=BUER AT M@ PRI Al A = AN 75 T 4
FEARAG 6 K07 e RS BB ST 2

52.1. F=RER

N T IR RUAS [ B A il 4k B SO RE R, A SORRAE A lb ™ BUVE SR A Al ) 0o
[ A ik S AR A Ak, FEXT AR > B HEAT B, R 9 ISR AR, EPTRR SR ek,
TR R ZIRTT T A B EUL  (H B AR R flk 10 BT SR A $- T P AE AR B A il 44
BUSE MG FR A RERARE A Sk W8S A, P e A R 9, it 1 4
NP Ve

52.2. 1TL/EM

N T R TAEA FIRHE KA Ao ol BB ST R s, AR SO 5 @R AR Ak R 4y
FRAERG ML N R TR L S AR R TR A, I PP EARE AT A M. R 9 A REIR, B
I RIAE B BOR Ak o A b BT SR IR THE I R 3E 8 IE, MAEIERBHAT P AR . AT RE
FET R BRI B S B AR NEIEE /s, BT MRl 5 a0 el m T AR BoR il

5.2.3. el

% 8 BB A RO A RS A L 1) BB S 80 AS R RE I, A ST BAA Y A ] 4E A B 72 AU E SR
FAE RN, TR AR AR A 1) i MRS o A7 B0HE A K1 5 SR KA Al RN A Al 55 7
ANV E AT EA 04T, 45 R A0 9 Fim, B A BU7E R Al oot b BB Sk ) 3R T HVE I B
T3 o 5 DRI AT A6 e RIS A b A7 e JE ) % 4 S D RIORISEARE 34, 40 OXURGS P R ST AR X ik, B2 i 7 A2
A 7R IR A A %, SEA TR R R S WU A, s 7 A BE K
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Table 9. Heterogeneity analysis

F* 9. REMAR

(1) (2) 3) (4) ©) (6)
JEE 4 [ i e RHEAT R AT L R AL AN AR
DT 0.033™ 0.012 0.026 0.031™ 0.031™ 0.018
(0.013) (0.017) (0.017) (0.012) (0.013) (0.015)
Size 0.496™" 0.516™" 0.405™" 0.585™" 0.535™" 0.530™"
(0.035) (0.051) (0.046) (0.032) (0.039) (0.047)
Lev —0.208™ -0.137 —-0.189 -0.149 -0.127 —0.337™
(0.105) 0.177) (0.148) (0.110) (0.107) (0.166)
ROA -0.792" —0.769™" —0.468" —0.856™" —-0.644™ —-0.960™"
(0.159) (0.274) (0.245) (0.158) (0.159) (0.237)
Cashflow 0.149 0.165 0.196 0.074 0.160 0.064
(0.126) (0.169) (0.152) (0.125) (0.124) (0.153)
FIXED 0.437™" 0.164 0.224 0.266" 0.294™ 0.004
(0.147) (0.193) (0.181) (0.139) (0.143) (0.188)
Board 0.099 -0.021 —0.162 0.161" 0.091 —0.045
(0.090) (0.119) (0.114) (0.085) (0.087) (0.111)
Dual 0.031 0.029 -0.034 0.074™ 0.041 0.028
(0.026) (0.043) (0.038) (0.027) (0.029) (0.035)
Balance3 -0.037 0.035 —0.025 0.007 —0.002 -0.032
(0.028) (0.041) (0.038) (0.024) (0.027) (0.034)
FirmAge 0.358™ 0.772" 0.956™" —-0.106 0.551™" 0.238
(0.166) (0.245) (0.216) (0.156) (0.183) (0.205)
BM -0.204™ —-0.109 —0.092 —0.049 —0.139" —0.081
(0.071) (0.102) (0.094) (0.069) (0.076) (0.080)
_cons —-10.148™" —-12.041™" —-10.033™ —11.124™ —11.473™ —-10.742""
(0.764) (1.210) (1.072) (0.717) (0.851) (1.089)
S ) R Yes Yes Yes Yes Yes Yes
MRS Yes Yes Yes Yes Yes Yes
N 20,969 13,457 14,432 20,687 17,556 17,563
adj. R? 0.345 0.448 0.339 0.444 0.247 0.421

Standard errors in parentheses, *p < 0.1, ™ p < 0.05, ™ p < 0.01.

6. FHILS5EI

AICLL 2007~2022 4R 1 R LT AR AVE AR TOREA, DAl & AR SRR A et B Ak B S
bR, PAAMPAERER s o B A R R SR B R EOR T R A B R R R, SRR
T H TR A B SRR . BT TCAE SRR, BT A B TR T L B S, Ak Ay
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WHRRRR DB, VBT A SN BB S0, 45 R AER M L RAR RIE Kt T 2 e g v Ao
W TIIRINAL . HLEIRIR R, Ak B e Y RENS I 22 AR R DR 20 PR R, 3R T A B A P A
B, Tt A b BT o

6.1. HRER

6.1.1. EXREME

IRl 5% 2 iy P A P A AR M B PRI AR AR A P BRI At il B A e AR o oo R B A A e
NI BRES TR, ) 5 D Bk G DA R A DA S5 SR R TE A R B S, AT ARG A Al
% VRIS AN B R AS i ) D, SR AL AT B A e, 51 S B A

6.1.2. {NLEM
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M BNEE RN AR, AV R B [ K BOR R AP B A R AR, A7 A5k Tl BRI L Tl = 254804k,
FIRPIECN . =i REHESE BHEAR, (Rt sels — R TG BHR R Al i A4 r= 408 flis s
WAL, seEdlE A R SRR RS . et AR, i IR, IR R RS Bk
REHRRAFEE M REY 5, KA REGIH TR, SRR RSRRHE KT . BURSE B
FRARMER M, MFSE g, IR R d B HAER SR ERME, DL
FEREIBECT H AN B SR -

(2) ANVAEFATECF A LTI, W ZBFR 32 FEFRBE AN e PRSI0 o 5500 PR B AN o PR AE — e R
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W T AN T3, e AT e . B SRR S R RIAR, 756G IR L 4
W HF LAY, DL KRB FE A e BRI ML BT e ) AR R Kk Je e

6.2. IAMRSRE
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o] S R R AR A L B A e R FE R R it — P I
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