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Abstract

Director network is an important capital for directors to govern the company, and its impact on
the effectiveness of corporate governance has attracted much attention. Using a sample of Chinese
A-share listed companies in Shanghai and Shenzhen from 2007 to 2021, the study targets company
directors and examines the impact of different types of network centrality of directors on the risk
of stock price collapse from both breadth and depth perspectives from the perspective of directors’
networks. The study shows that the higher the network centrality of company directors in terms
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of breadth reduces the risk of stock price collapse, while the network centrality in terms of depth
has an insignificant effect on the risk of stock price collapse. This effect is transmitted through the
resource effect and the learning effect. It is further found that this effect is significant in firms with
a high percentage of majority shareholders’ ownership, while it is not significant in the group with
a low percentage of majority shareholders’ ownership. It is significant in non-state-owned firms
and insignificant in state-owned firms. Taken together, the study concludes that directors’ net-
work is an important factor influencing directors’ governance of companies, and this effect varies
with the corporate governance environment through directors’ access to social capital in the net-
work.
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v R, ST R A AR A 0 S A, T LR A M S e AR ARSI B 4L I AR AR A
Hh 7 35 [22]. BRI, S R R I 7T R IR ST T 4 B Al AR SR A 2 IR 55 A
5%, ELAH0 RN 3 B H v Ak Sk AR A A RER AR OB AR R SB[ 23] AR i i 3 T HL BRI 5 1
ZHME, RIS B, AT RO AL B R BT AR, B i SRR [24] . H AR AT
A T A P B 7 ) 4% IO 4 B B R DAL K, e e A A b 1 R AN o 8 U [ 2510 R A AT 23
Stof T S X 2 S R A5 UK RIS AL T M ST 9T . Fang 25455 1 il 3 SN 4% HOME B R 2 &
BRI R RE T, RIS AN RS R RN B X 2 51 H 9C[26] Jebran S5 KB # H
SN E 0] AL R AR G A 00 W IN AR R S B, AN H et SRR —E H SN
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IR L, WAL ME AL, HAIDZH EME T EH RIS TA, WiFEE, &
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AT WG M B, A5 B R HI AR, IRBARGE KRN EZEE, JUH M LA
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WU AN o S ISR LR S AR RS S BOBOR, 4 R MBUR AN IR A/ T s [33]. SRISBURIK R Z
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LB R o T ELBUR 2% A TBOBUR AN B 24 W) AT SE SR A B B AL, A4S 20 W) BE I R B ST %
WU BORANEENE R, FEANTe 20 A0 S N i AT (5 R 40k, 3B T PR 2 ] et i LA . 20 BERE S5 0F 7T
KIUBGARRZR . BURICR AR5 T 28 ) B AR R 4 10 XU (2. 25 1R 5G [34]

B 3 HE 0 4 e SRAT R AR IR B AR 2 ] et 28 XS

Ak B i A B AR S R R B D AR E T A SR E R T Mg A AEE, %
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FERFEIAFNAE . S ANE I RSS2 ST B RR . TSNS B R 208 IR,
AEZ AT X ERPALBGR . BFEEERE B DM E R R, ERBREN, A&
LB GRS SR BOEHL Mg T5 1B 2 S Rl SRIE AR 505 005 2 AR s =
I, AT B UL OER . TR e LT B S . 3E 3 2 > 52 AR,
TRZ ARSI, T E CRAEEE S, MEILAESE MU, wER I A L B R S AT,
S B OB RE Sy, 2 T PR IR D T J2 SR AR Rl SR 1 2 ) B A o 45 LG
Bt 4: AL T HEFMSE O RIEES, BRI 48 0 5 ST RN R B AR 24 =] it i 4 XU
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A ROREAS 32173 ASUEINAE o # T 900 28 Ao P TH 53R A R TR A 2 X 48 00 /0 i 34 PATEK .

3.2. TEENSERGE

3.2.1. TEEN

1) Weffper

% O IR (Kim 25, 2011; VFEATSE, 2012; EALRSE, 2015), ASCRH AT PR 7 iE k& &
AL )i E N R =R N2 o R Il

T SEE A AL(D) SIBR T 3 R 3 AR 2 K R o BERY(1) R, r, AT i RIIREEEAESE ¢ IR,
Fy NTIHTES ¢ FMACF a2, AT RIEBCEAERRE MRS 5 aT R r= £ ik & LR, InATT
WAL 2 3 10 B IR JE P . AR E &, RN AR B P AR T A I S S IR S T R Y .
W, =In(l+¢, ,)EXCHAR i £ ¢t AAE TG R.

= +ﬂlrM,t—2 +ﬂ2rM,t—l +ﬂ3rM,t +:B4FM,x+1 + ﬁer,Hz +é;, (1)
SRIG, FET W, KAy AN AR DA 5 i AU
B AN R A XU R R AR D SIS R A REX(NCSKEW), Kon i 5 | 2l iz A% 5 AUk ai %
IS, T TEMARQ TR H, n AEE i 7258 ¢ R S A B T8 B2 BRI S,
W, 5T BT B 2 KT AL T R R BU 2, LA WS, NCSKEW K, FoRfmas R
AR LR, B A B KUK
NCSKEW,, ==| n(n=1)"" T, ]/[(n—l)(n—z)(ZW,i )3’2} @)

S AR A S (R By 2 R BRI sh  EER(DUVOL),  RoR i ETHAIT [
BrEap a2, R IM ARG R, B, R i el iR M =, )2 B KT
P A B S B 2 9 BT B (up weeks)F T FERT Bt (down weeks) IS THEA, I 43l vH 5P
N REATBEEE PR EZE(R,, R,), RJERIE AN B TR B MEP IR, W, TREfEE
FRT ETHMEEZ(R, > R,), DUVOL FIEUEBON, AR 270 S T e, i £ DURSBOR o

DUVOL,, =In {[(n - 1)%; R; }/{(nd - 1)Uzp R’ }} 3)
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Kilduff 1 Tsai $E2 00 BEFR AR € XONAT BN @S A& — SR M2 o h B R 5152 Hib
ITBNE ARG, I (R ELARIRAS (1 HARAT B0 # I AT 3 A EEoke: A ARSI 10 P B e 38 X 2%
HRIVR 2 HAAT B [35]0 XTSI =Rl FEAL O BEFR AR R RE EE O FE . s e Blr i,
HRAXNT:

ZX/'!'
FERE W0 ¥ DEGREE, = ;_1 4)

Hop, iONSEANER, JOHERT i ZHMOHME S X, O DSBS R, RER  HERE
MIE—NARERESILENN 1; TR 0. g A ETAFUNFIEEF I SAL, BHTARSER L
NEHEFHEAR, A (g — DARIEBRIILZE ST

Zkgﬂ‘("i)/gfk
Hi ARty BETWEENESS, = -—————— 6
! (e~ &2 “
Hh, g, RlH )5S MIELLAEENEEL, g, 2HH ) SEF L EREBEHAE
HiRBER, Y gy, g BB ERMENIMPTA “EH - R RAEHEPHER | IR
Jj<k

FIRE g R bR LTI AR, A (g—1)(g—2)/2 MR b i 2% ) 3 I 45 O B
%5,
3) A
HMASHCARE 20 . BORFANIRISE ST, BO, s S RO LR, A R V24
VR SRR R SA FEH0,  SLAE L MUBORE B BT IS IR K, IR S LA A, ik
S4 =—-0.737Size +0.043Size* —0.04 Age )

4) A

AL T EAHEEQ2015), VFEATEE(2013) FRISARZ(2012). A FEZQ018)IWTFFMi:, B~
AR R W TR . I U R AR . AR, R, S, HE
S e, BTSSR SO, KT SR, MR E e VEILEE 1.

Table 1. List of variable definitions

F1. TEENER

BELZK BE/FS BEE X
PR FR R O DEGREE BARTE AT H W IE LA ()
G Sl sl CLOSENESS Ak URATEILIESCAT(S)
2 AL BETWEENESS Bk U HHE W IESCAR(6)
B S R AL NCSKEW Bk e XA EIESCAR(Q2)
Mt b s =R DUVAL B g R IESCA K (3)
R T 2R SA4 BARTE XA H AL A (T)
BURF AR B SUBSIDY UM
JAREE s 2 ME Ret A () EAl BT A B R R U 1A
T A B b i 2 SIGMA AN TR TR SR A a1 bR it 22
Ak A SIZE N EN PR R B AR
B AR R LEV B R
B H I BOARD B H S N R E
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BRSO INDEP BT HNH S S AN
HIRE— DUAL AR, HHK S CEO #EN N 1, FAO
VSIE RPN ¥ S NI T BATLES S BREA B
ST 7 L T0P1 NG ﬁ%?@*%ﬁ%%ﬁAjﬁﬁE% REAS I B
K T bk BM SN I RATK -]
g IIE 2Pyl lN BIG4 AR, AT HUKSHHHESFETNN 1L, BA0
7k INDUSTRY 128 2012 BT RRAT ALARED 5925
R YEAR 2007~2022 4F W A5 &
3.2.2. (EBIRE

WRAE IR PR IR ST, Dy 1A ERAT FUBE HT, BIF 7CE 3 W 2% mho B 5 IR B A ARG PR R &R
L[| AREAY 1
CRASHRISK,

it+1

(8)F CRASHRISK, ., (WeHr 11 5 bARn) 5 BISRFi NCSKEW, ., (03 s R ¥ DUVOL, ., (REEi
o LTl )Mk CENTRALITY,, (%015 IRl DEGREE,, (FRFE L FE). CLOSENESS,,
(T 0 BE) R BETWEENESS,, (R4 rhot )Rl i

WG LR BRI ST AR, N T RIRHT SRR H2, BT FA RS A HOR R R T TR RN,

=, + &,CENTRALITY,, + &, CONTROLS,, +a, DUMNY, ,+& (8)

DAEIPE) Stk
CRASHRISK, ,, = a, +&,CENTRALITY, , + a,CONTROLS, ,+a, DUMNY,  +& )
SA,, = a, +,CENTRALITY, , + a,CONTROLS, ,+a, DUMNY,  +& (10)
CRASHRISK, ,, = a, +&,CENTRALITY, , + a,54,, + +a,CONTROLS, ,+a,DUMNY, +& (11)

MR LR BRSSO TAR IR FUB s H3, B TUBUR AN 5 A T A RN, AT el

AR 3.
CRASHRISK, ., = &, + &, CENTRALITY,, + @,CONTROLS, ,+a, DUMNY,  +¢ (12)
SUBSIDY,, = a, +a,CENTRALITY,, + &,CONTROLS, , + a2, DUMNY,  +¢ (13)
CRASHRISK, ., = &, + &, CENTRALITY,, + @, SUBSIDY,, + +a,CONTROLS, ,+a, DUMNY, +¢ ~ (14)

MRAE LR PSR SO, N TR SRR HA, W FUE S RN 5 R T A RS, RS
1 AR IR BE P BB HEAT 70 AL IR AR G

4. SCUEER B 40
4.1. EHARMG D

22 R ERMAYEG . R EIENTR, HREMNEEE O ERFAME A bRk
24531179 0.0008.0.0008 1 0.0003, Filr H L2 5 (1)1 $44E A& ARiE 2 53 704 0.1200..0.1340 F10.0453,
HRA o B AL S BE AR ZE S0, 0.0002. 0.0000 AT 0.0006, 15t B B 55 /0 2% o BB AR AE 2
H T I ZE R . A B A5 KU T o5 b NCSKEW  [I°F#44E -0.2910, A7 3E-0.2470, FrifE%N
0.7130; DUVOL HJ~F-¥HERM L7505 51 8-0.1890 F1-0.1870, ~FIMES H AL EUHIT, FrifEZE & 0.4780,
Wi I A i 250 R TE AR AR 28 ] Hp (0 3 A s bR LU A BN, ELBRAN i 5 R TE A =] R () 22 BE R s, 1
A SCRIE AT IS o AT S AR B I G HRRAE 5 oA SOk A 75t 5 SR 3 A — 3
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Table 2. Descriptive statistics

2. Rt gt

B FEAE FEME iz %k PRifEZE /MA EON I
degree 32173 0.0008 0.0008 0.0003 0.0003 0.0018
closeness 32173 0.1200 0.1340 0.0453 0.0002 0.1730
betweeness 32173 0.0002 0.0000 0.0006 0.0000 0.0041
ncskew 32173 —-0.2910 —0.2470 0.7130 —2.4440 1.6680
duvol 32173 —0.1890 —-0.1870 0.4780 —1.3690 1.0450
ret 32173 0.0039 0.0023 0.0112 —-0.0189 0.0389
sigma 32173 0.0670 0.0615 0.0259 0.0266 0.1570
size 32173 22.0700 21.8800 1.3520 19.2600 26.4000
lev 32173 0.4460 0.4370 0.2200 0.0514 0.9990
board 32173 2.1300 2.1970 0.2040 1.6090 2.7080
indep 32173 0.3750 0.3570 0.0530 0.3080 0.5710
dual 32173 0.2700 0.0000 0.4440 0.0000 1.0000
topl 32173 0.3370 0.3140 0.1470 0.0841 0.7330
bm 32173 1.0400 0.6370 1.2740 0.0793 8.4680
big4 32173 0.0549 0.0000 0.2280 0.0000 1.0000

4.2. EEMEOME SRR RS RO

%3 ROR TEFMEA B SR ARICR. UH NCSKEW ML, 3N TRRRE
MES, ¥ NCSKEW e — IS, H2 3 ZI() AL, 5 BT A w] M KRR b O FEAE 5%KF E i
TR, UEHHEE R SR L (0 fh B S AR R, AR X% TR R R R, T R R (0 SIS 2 e A B B
AN, R S AT ETEs BER 3 FIQ)ATA, 5 T E M L O TR 5% K R U
%, Ut SRR AR LA M BE SR B L T iV 2 HALEE R, AR e, BT AR R 1 4
W R AS RGN, IS SE T BT AESERE TR 3 BRI R I, 24 DA A 0 A R S Y 4L
B, RECRRE, UHEF R T RREIREE ) A 3 9 2 AR I R BT A &) AN 1) S U 2 2
KT EEwm, R EH DUVOL i, FFRiSE—Wns, hik 3 5@, (5. ), 5k
T3 28 7] 5 9 2% (R BE RO FEAE 5%KF BB ARG, 536 O R 1%KF ERESFK, S0
LR RS R RE . R THER 1 4R, ANTLER, ANERAERHEE hm, &
SEHEHE IR T, HEHEME I REAAE —E R DGR 5 8 AR . HE, X —RNANAEFE R
RG] B EARAE, EREE IR R IARRRIESS, #HA)idyl, HFRRE KR RAAE “BAA A" I
%o

Table 3. Impact of director network centrality and stock price crash risk

3. BEEMETOESRNEAERE R

5t NCSKEW,, DUVOL,,
M (2 3) ) 6) (6)
degree -33.875" -27.490"
(=2.09) (—2.55)
closeness -0.262"" -0.188™""
(-2.54) (=2.75)
betweeness 6.005 5.775
(0.89) (1.28)
ret 10.916™ 10.898"" 10.905™ 6.572"" 6.559™" 6.564""
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Continued

(16.25) (16.23) (16.24) (14.73) (14.70) (14.71)
sigma -1.859""" -1.848"" -1.834™" -1.089""" -1.079"" -1.069""
(-7.22) (-7.18) (-7.13) (—6.36) (-6.31) (—6.25)
size -0.017"" -0.017"" -0.017"" -0.012""" -0.012"" -0.012""
(—3.44) (—3.44) (-3.51) (-3.74) (-3.75) (-3.83)
lev -0.109™" -0.109™" -0.110"" -0.089"" -0.090™" -0.090""
(—4.56) (—4.59) (—4.63) (-5.62) (—5.66) (-5.70)

board -0.015 -0.015 —0.015 -0.015 -0.016 -0.015
(-0.55) (—0.58) (—0.56) (—0.84) (—0.88) (—0.85)

indep -0.025 -0.026 —0.026 -0.043 -0.043 —0.044
(-0.27) (-0.28) (—0.28) (—0.68) (—0.69) (—0.69)

dual 0.034™ 0.034"" 0.034™" 0.025™" 0.026"" 0.026™"
(3.36) (3.40) (3.44) (3.79) (3.86) (3.90)

topl 0.073" 0.073" 0.073™ 0.037 0.038" 0.037"
(2.41) (2.42) (2.41) (1.85) (1.86) (1.85)

bm 0.012" 0.012" 0.012" 0.009™" 0.009"" 0.009™"
(2.37) (2.33) (2.33) (2.68) (2.64) (2.64)

big4 —0.007 -0.008 —0.008 0.000 0.000 -0.000
(-0.36) (-0.37) (-0.39) (0.03) (0.01) (—0.00)

Constant 0.315" 0.311" 0.296" 0.290™" 0.284™" 0.274™"
(2.53) (2.50) (2.38) (3.50) (3.44) (3.32)

Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Adj-R? 0.046 0.046 0.046 0.051 0.051 0.051
N 27,091 27,091 27,091 27,091 27,091 27,091

% TN T RIFIORTE 1% 5% 10%HK T R RS RS ANt R4 B9 . AT bR R I B Al

4.3. REMRE

43.1. BHRBETEREAZER

AL BME TR B R W2 O B R B AR AR, BOREE AR S TE bR . JRRE T 1
e, SRSB4 O JEE T DA A D TP D R B SRR, IR AR Z T
SRR, BT CATE S BR AU (0 52 5 AR R A F SRAF I AP A B A . ok, R R R A F VA B
AR NSRS N ERERER, Aol U R AR B S Hiahs. RIRERIE 4,
R AMFIL F. @F) (S)FIRTHE, T ffRAR R fU A REUE R I RN LR, SREEH
O BRI Aol FESITE 1% B MK B R EFEFARDS, HHicsiit—8. AmbE 4 (3)F1. (6)FInl4l,
DL KA A 2 R A O BERT USRS IR AS AR ORI R 2 B L F 5 A G BE A3 BITE 5% 1% 3%
PEACE BRE, XU, SO RS R, BRI T ERERE MR IR EEA,
1l 7 38 o B ) H 2 B 1S B AT N
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Table 4. Robustness test for replacement explanatory variables

4. BHRERTEREMTRT

. NCSKEW,; DUVOL,,
Q) ) 3 &) 6) (6)
degree -12.586™" -9.598"""
(-2.97) (-3.41)
closeness -0.271" -0.196™"
(-2.79) (-3.04)
betweeness -5.420™" —4.483"™"
(-2.41) (-2.99)
ret 10.907"* 10.901°" 10.905™" 6.565™" 6.561"" 6.563™"
(16.24) (16.23) (16.24) (14.71) (14.70) (14.70)
sigma -1.857"" -1.850"" -1.848"" -1.086™" -1.081" -1.080"""
(-7.21) (-7.19) (-7.18) (-6.35) (-6.32) (-6.31)
size -0.017"" -0.017"" -0.017"" -0.012"" -0.012"" -0.012""
(-3.42) (-3.42) (—3.44) (-3.72) (-3.73) (-3.74)
lev -0.108""" -0.109"" -0.109"" -0.088"" -0.090"" -0.089"""
(-4.51) (—4.58) (—4.56) (-5.57) (-5.65) (-5.62)
board -0.015 -0.015 -0.015 -0.015 -0.015 -0.015
(-0.58) (—0.58) (-0.57) (—0.87) (—0.88) (-0.87)
indep -0.025 -0.024 -0.026 -0.043 -0.042 -0.044
(-0.27) (-0.25) (-0.27) (—0.68) (-0.66) (-0.69)
dual 0.034™ 0.034™ 0.034™ 0.026™" 0.026™" 0.026""
(3.39) (3.40) (3.40) (3.84) (3.85) (3.85)
top1 0.069™ 0.072" 0.070" 0.034" 0.037" 0.035"
(2.27) (2.39) (2.30) (1.70) (1.83) (1.72)
bm 0.012" 0.012" 0.012" 0.009™" 0.009™" 0.009™"
(2.36) (2.33) (2.33) (2.66) (2.64) (2.63)
big -0.008 -0.008 -0.008 -0.000 0.000 -0.000
(-0.41) (—0.38) (—0.40) (-0.03) (0.00) (-0.02)
Constant 0.307" 03107 03017 0.283"" 0.284™" 0.278""
(2.47) (2.49) (2.42) (3.42) (3.44) (3.37)
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Adji—R? 0.046 0.046 0.046 0.051 0.051 0.051
N 27,089 27,089 27,089 27,089 27,089 27,089

43.2. BHHEBRTENEEALR

ISR A TR S 2t A R 2 ) B il & R e sh B EE R B ) R B S — 39, RS T
Xk IR P AE RS2 BOANGA 52 PEAN 5 A BRI B RS . AR IR T, R R R B HON AU, X

Fe DX R 2 16 B A P52 AT 07 20 LU A B A AR R 5 o AR A A I mT BERE , ANiEAT TR — W e B i

B

LS 2555 Lo 5 FI(D) %1, 24H NCSKEW i &k iR Ar 8int, 5 b w3 FH W 4% 12
FEHO AR 5%KF EREFESAESG, BAIQ)TE, 5 B AR ER ML R O AR 10%KF EREE
A, SHIQ) P LENRBIALE, SHCdie 8. YR RH DUVOL fi&En, hk
350(4)s (5)~ (6)FT A, 5 b/ ) o W 2% B RE FE L FEAE 1%7KF BB 2 G, 5 H0EELE 5%
AKF ERFEAMKE, SHAPOERIARBERDALE, SHIXER—0. SR TaEmng R
SRISCEE A B R AR AR A5 H R 27 B O P R VR P AR AR BRI B 11 2 531
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Table 5. Robustness test for replacement of explanatory variables

® 5. BREMRETEREMLRN

5E NCSKEW DUVOL
- )] ) 3 6] 6) (6)
degree -32.679" -26.332""
(-2.22) (-2.68)
closeness -0.171" -0.126"
(-1.87) (-2.07)
betweeness 6.015 5.975
0.97) (1.44)
ret -9.940™" -9.951™" -9.951™" -9.400™" -9.409™" -9.409™"
(-17.01) (-17.03) (-17.03) (—24.02) (—24.05) (—24.04)
sigma -7316™" -7.304™" -7.295™" 3715 -3.704™" -3.697""
(-32.92) (-32.89) (-32.85) (—24.96) (—24.91) (—24.86)
size -0.021"" -0.021™" —-0.022"" -0.016™" -0.016™" -0.016""
(-5.03) (-5.05) (-5.11) (—5.68) (-5.71) (-5.78)
lev -0.154"" -0.155™" -0.155"" -0.115™" -0.116™" -0.116""
(=7.27) (-7.33) (-7.35) (-8.13) (-8.20) (—8.23)
board -0.041" -0.042" -0.042" -0.025 -0.025 -0.025
(-1.75) (-1.77) (-1.76) (-1.58) (-1.60) (-1.59)
indep 0.021 0.020 0.020 0.026 0.025 0.025
(0.25) (0.24) 0.24) (0.46) (0.44) (0.44)
dual 0.035"" 0.036" 0.036"" 0.025™" 0.025"" 0.025"
(4.03) (4.10) (4.14) (4.18) (4.27) 4.31)
top1 0.070"" 0.070"" 0.070"" 0.036™ 0.036” 0.036™
(2.59) (2.60) (2.60) (2.02) (2.02) (2.03)
bm 0.010"™ 0.009"" 0.009"" 0.009™" 0.008"™" 0.008"™"
(2.14) (2.10) (2.10) (2.88) (2.83) (2.84)
big -0.006 -0.006 -0.007 0.004 0.004 0.003
(-0.34) (-0.36) (-0.37) (0.32) (0.29) (0.28)
Constant 1.328" 1.319" 1.309" 0.856"" 0.848""" 0.841°"
(12.08) (12.02) (11.94) (11.63) (11.54) (11.46)
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Adji—R? 0.111 0.111 0.111 0.111 0.111 0.111
N 32,173 32,173 32,173 32,173 32,173 32,173

4.3.3. Bi#A Bootstrap 75 3EHHE 500 RAVE R

AR Bootstrap S 7572 % F A BUEHARE M5 46 a4l — e R M AR AR, JRE R 500 IR,
RABRNEEE R 6 Fac. ATLURIL, EFI(D)F, MHARERS REE &ML ERN, 51
AR EEMFRRE R OB S%KF EREFEFADE, HEIQ) A, 5 LT & # 3 W 4% T ol
FEAE 5%KF ERZE A, 5HG)HAPOEMRENARE, SACRREIEE R —8 YhRE
2B PR 28 R B LR KNI, 138 6 @51 (5)F1. (6)FI AT A1, 5 o 7 S R AL o J
1E %K LR E RS, SEEH O 1%KF LR E S, SoidunERIH /3 RIOR 82,
SR SCRAR B 4518 — 8. X USR] Bootstrap J7 VA HRE 45 SR IC B2 BRI 0 A, SR ECER SRR 7 i
PR R GRS RA B, EEWEPOEE, SRR E S TE A TR SRR, R
FAAET FERNER 7 AT AR 2 5%
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Table 6. Robustness test for replacement of explanatory variables

6. BREMERTEREMRE

5E NCSKEW,; DUVOLy,
- Q) (2 3 C) 6) (6)
degree -33.748" -27.426""
(-2.09) (-2.63)
closeness -0.260"" -0.187""
(-2.55) (-2.86)
betweeness 5.867 5.704
(0.81) (1.30)
ret 10.931°" 10.914™" 10.920™" 6.580™" 6.567"" 6.572"™"
(16.68) (18.41) (17.81) (15.21) (14.85) (15.52)
sigma -1.853"" —1.842"" -1.829"" -1.086™" -1.076™" -1.066""
(-7.13) (-7.37) (-7.13) (-6.17) (-6.32) (-6.14)
size -0.015™" -0.015"" -0.015"" -0.011"" -0.011"" -0.011""
(-3.15) (-3.19) (-3.21) (-3.27) (-3.47) (-3.53)
lev -0.112™" -0.113"" -0.114™" -0.091"" -0.092"" -0.092"""
(—4.63) (—4.82) (—4.86) (-5.75) (-5.74) (-5.70)
board -0.018 -0.019 -0.018 -0.017 -0.017 -0.017
(-0.71) (-0.73) (-0.72) (—0.89) (-1.01) (—0.98)
indep -0.022 -0.023 -0.023 -0.041 -0.042 -0.042
(-0.23) (-0.25) (-0.25) (-0.64) (-0.65) (-0.67)
dual 0.033"" 0.034™" 0.034™" 0.025™" 0.026™" 0.026""
(3.33) (3.24) (3.50) (3.68) (3.92) (3.94)
bm 0.012" 0.012" 0.012" 0.009""" 0.009™ 0.009™
(2.23) (2.31) (2.24) (2.83) (2.52) (2.39)
big4 -0.005 -0.005 -0.006 0.002 0.001 0.001
(-0.24) (-0.26) (-0.27) (0.12) (0.10) (0.09)
Constant 0.307" 0.303" 0.288" 0.286™" 0.280™" 0.270™"
(2.52) (2.55) (2.33) (3.51) (3.28) (3.14)
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Adj—R? 0.046 0.046 0.046 0.051 0.051 0.050
N 27,091 27,091 27,091 27,091 27,091 27,091
5. E—® o

5.1. tESHHIRIE

5.1.1. BABRLR

TE b3 CLA A5 B HE = 0 2 R M) I 0 o 2850 RS FRTIE B, AR SOty S5 iR DB 2 th (1) = 250 50F
NS T, FE TR LR A AR A, 25 %58 3 I 28 0of JRO U o 2 XU PRS2 i Bk A, Bl DA 5 2R
W 7,

%3 WENESE RSN, B LSRR O BRI o0 B S I O A A XU 2 A O, WS — D
RIS M EER . T A RO S N B B A B3, MUR SIS FZ R A h0E. EE 7 IR %,
LR PO B R R EAE 1% 07K BB e, Fl@2)rh, Bealo bt B2 1 [ R EE 5% 7K
FRFENS, R ERMT WG POAE, £ R bR B R R B 5 2 oA s S, AR T
HIRM 2 TTIR, SEm g MR B 200, @i 7R I EE 2B F(3). F4). Fl
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(5)~ FUOYHFZE A LB el Hh O BRI R 5t 2 R R 5] AL 5, RilsE 29 3% NCSKEW £ DUVOL )
TE1%KF RIERZE, B THE R, KR, E3ld L EEMKIREE 2 RIE, & 7T
AV R 2SR, ST A T %N T A XU, R 240 SR R 4% O e 0 A A KU (1 0
FHPORIET PAER. RIS 15 AAE .

Table 7. Financing constraints mediation effect test

7. MBEARPNYELGLE

5 AP NCSKEW,,, DUVOL,.,
/] \E
Q) ) 3 &) 6) (6)
degree -33.761"" -22.291 -20.711"
(-6.43) (-1.33) (-1.85)
closeness —-0.064"" -0.220" -0.151"
(-1.99) (-2.10) (-2.17)
b R 0.099"" 0.099™" 0.069™" 0.070"""
(5.19) (5.22) (5.43) (5.48)
ret -0.498" -0.511" 10.833™ 10.820™ 6.525"" 6.514™
(-2.43) (-2.49) (15.84) (15.82) (14.34) (14.32)
sigma 0.821"" 0.840"" -1.856"" -1.852"" -1.077"" -1.070""
(10.48) (10.72) (-7.04) (-7.03) (—6.14) (-6.10)
size -0.012™"" -0.013™" -0.015""" -0.015"™"" -0.011""" -0.011"""
(-8.29) (-8.42) (-2.94) (-2.93) (-3.24) (-3.25)
lev -0.092""" -0.093™" -0.103""" -0.103""" -0.087""" -0.088™"
(-12.42) (-12.60) (-4.23) (—4.23) (—5.40) (-5.42)
board -0.014" -0.015" -0.021 -0.022 -0.017 -0.017
(-1.73) (-1.78) (-0.79) (-0.81) (-0.92) (-0.95)
indep -0.075" -0.077""" —0.046 —0.046 -0.055 —0.055
(-2.53) (-2.58) (-0.47) (—0.47) (-0.85) (-0.86)
dual 0.030" 0.030" 0.027"™ 0.027™ 0.021"™" 0.022"""
(9.66) (9.89) (2.61) (2.64) (3.17) (3.21)
topl 0.035™" 0.035™" 0.073" 0.073" 0.034 0.034"
(3.66) (3.68) (2.34) (2.36) (1.64) (1.66)
bm 0.005™ 0.005™ 0.011" 0.011" 0.008" 0.008"
(3.29) (3.16) (2.00) (1.97) (2.25) (2.22)
big4 -0.008 ~0.009 —-0.012 —-0.012 —0.004 -0.004
(-1.33) (-1.40) (-0.59) (-0.59) (-0.30) (-0.31)
Constant -3.192™ -3.207"" 0.638"" 0.640"" 0.511"" 0.509"""
(—82.24) (—82.74) (4.52) (4.53) (5.43) (5.42)
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Adj—R? 0.261 0.260 0.047 0.047 0.052 0.052
N 30,852 30,852 25,842 25,842 25,842 25,842

5.1.2. BIFF#MED

Al ESCRRBE 2 AR AR AR S, BUR AN AR E AT S0 R B R I =209k, B EH MR
AL (M R AR, [l S5 R LR 8.

3 MRASSRE R, HEEE R O BE RN 0 JBE 5 B o 5 AU S 3 Dk o, e B o
RO M ESR . Mo R B 5 Bt B B U A B3, MURSHa I A B R b . B3R 8 A1) AT,
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B R FERE O R R 1% MK R N, SRmiESI2)H, Bl O ENE RN R
E, RIS TRBMEBENRKR, WA ESEREENKRSEMA HaHEHEAIREE 22
TR, SR EZBURTR, REEZBUFAN, FEE LR T A IR 5. FI(3). FI(S)
VR B O BEFNBUR AN AT 5 NSRS, BURFARBI%T NCSKEW #1 DUVOL ¥J7E 1%/KF IR, i#
HTE=ISR. XEWE, EERHERENEREESAH ST, BEEZBURIR, EA R
FBUMAN, B 1 & 202 B 7 TS 2 0 SR RE /T, ﬁﬁ%ﬁ?ﬁﬁﬂ%m%ﬁﬂ@,ﬂﬁﬁﬁﬁ
B DX 24 RO P A BT 2 RS (9 6 R R T R AR o IR B = A5 DABRHIE . SR, A AR R
WA R o S 1 B R RIEEH, #A)iEil, HHXRAH ﬁfﬁ%ﬁﬁwmmﬁ

Table 8. Tests for the mediating effect of government subsidies

% 8. BTN AR SIS

h BURF AN NCSKEW,, DUVOL,,
)] () 3 “ 6) (6)
degree 125.859™" —22.842 -20.777"
(3.30) (-1.30) (-1.78)
closeness 0.251 -0.215" —-0.145"
(1.08) (—1.98) (-2.01)
BURF AN -0.009™" -0.009™" -0.006™" -0.006™"
(-3.28) (-3.29) (-3.11) (-3.13)
ret 0.574 0.622 10.712"" 10.699"" 6.326"" 6315
(0.39) (0.42) (15.02) (15.00) (13.35) (13.33)
sigma -2.356"" -2.426"" -1.561"" -1.555™" -0.882"" -0.875""
(—4.17) (-4.29) (-5.71) (-5.69) (—4.86) (—4.82)
size 0.062""" 0.063™ -0.015™" -0.015™" -0.010™" -0.010™"
(5.69) (5.75) (-2.82) (—2.81) (-2.80) (—2.80)
lev 0.305™" 0.310™ -0.115™ -0.116™ -0.098™" -0.099™"
(5.64) (5.74) (—4.52) (—4.54) (-5.81) (-5.85)
board -0.014 -0.012 -0.015 -0.016 -0.013 -0.013
(-0.22) (-0.20) (-0.53) (-0.56) (-0.66) (-0.69)
indep 0.658""" 0.661™" -0.036 -0.036 -0.040 —0.040
(3.04) (3.05) (-0.35) (-0.36) (-0.59) (-0.60)
dual -0.035 -0.038" 0.028"™" 0.028"" 0.023™" 0.023™"
(-1.59) (-1.71) (2.65) (2.67) (3.28) (3.31)
top1 -0.141" -0.141™ 0.065"" 0.066" 0.026 0.026
(-2.05) (-2.05) (2.00) (2.03) (1.19) 1.21
bm -0.046"" -0.045™" 0.014" 0.014"™ 0.010" 0.009"
(-3.99) (-3.93) (2.51) (2.49) (2.57) (2.55)
big4 0.204™" 0.206™" -0.013 -0.013 -0.001 -0.001
(4.47) 4.52) (-0.57) (-0.59) (-0.08) (-0.10)
Constant 13.727"" 13.785™" 0.378" 0.378""" 0.300""" 0.297"""
(48.13) (48.42) (2.69) (2.69) (3.21) (3.18)
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Adj—R? 0.074 0.073 0.044 0.044 0.048 0.048
N 29,394 29,394 24,094 24,094 24,094 24,094
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5.2. EEMEF IMM KT

TERTSCH,  FRATTI 5 >3 208 7E 2 8 W 288 % AT o 28 ARG () sl i A2 b R HE T W AR, A SR A
SR IG BT VER IR 2 S RN, 2 AR RN FERE O R, B2 9 (DB (SFIATE R, fERLER R
(14— 2H o B B IS 2R 20 NCSKEW Fi 25 2695 3l HE %6 DUVOL 43 I 7E 5% 10% 1 55 3 1 /K~ 1 5 3%
TS, TH3)F (7)1 FAFRITE A0 B AR — b 45 I A T35 . 1K U WA 31 5 2 FoAth 35 R (1)
HHA AR B 2225 2 FH ARG S, 3270 B QBRI BE A7, R A0 5 A XU
MR RN OER, R 9 QS (O)FIRTEH, 1EHCEER R I — A R B U S R AS R
NCSKEW 45 AR 2, (HANU S RIEEN L E DUVOL 1E 10%) 53 MK 7 BB 2 7o 5%, e
BAR—4 @5, @FIH NG RIIARZE . XU, BRIE— R B SN eI o FE 50 it
BHRIET RAER, (HRMRTEEBER, B OB 1 F 2 AIF 1 )98 7E B iR 5 2 21 3
BN, Xt 4 rhoe B i S I K 3 805 o B0 RN AR MEAR — 2. B VA5 LASGIE « JX R 35 B,
FEORAR B rpC B S 0 v P BT R A 1 R0 0 28 IRV, (LR B v B8 167 6 1) B BRI R A P S o
BE— UL T L R R ARE “SRA N A

Table 9. Learning effects mediation effects test

9. FIYN PN

NCSKEW,, DUVOL,,
e ErR RO A = A A2
)] () 3 ) 6) (6) @) (®)
degree —-53.287"" -69.895 -33.387" -42.206
(-1.97) (—1.45) (-1.85) (-1.32)
closeness —0.500 —0.100 -0.517" —0.081
(-1.06) (-0.67) (-1.66) (-0.81)
ret 11.249™  10.804™  10.671""  11.126™"  7.514™ 6.148" 5.850"" 741177
(11.27) (12.89) (11.71) (9.95) (11.28) (11.11) (9.70) (9.83)
sigma -1.408""  -1437"" 21677 27317 -0.899""  -0.764"" -1212"" 1777
(-3.57) (—4.56) (—6.33) (—6.11) (-3.41) (-3.67) (-5.35) (-5.89)
size -0.025""  -0.020"™" -0.011 -0.007 -0.017""  —0.015™"  —0.009" -0.006
(-3.50) (-3.41) (-1.59) (—0.88) (-3.60) (=3.73) (-1.92) (—0.98)
lev -0.120™"  -0.076"  -0.099""  -0.177""  -0.107""  -0.074™"  -0.073"" -0.123""
(-3.57) (-2.55) (-2.91) (—4.49) (—4.75) (-3.73) (-3.24) (—4.63)
board 0.002 -0.002 -0.031 -0.044 -0.006 -0.012 -0.023 -0.025
(0.06) (-0.06) (—0.81) (-1.02) (-0.26) (-0.52) (-0.92) (—0.86)
indep -0.093 -0.015 0.027 -0.033 -0.090 -0.053 -0.007 -0.021
(-0.70) (-0.13) (0.20) (—0.20) (-1.01) (-0.68) (—0.08) (-0.19)
dual 0.035" 0.037"" 0.031" 0.026 0.022" 0.030™" 0.026™" 0.015
(2.38) (3.08) (2.26) (1.46) (2.27) (3.78) (2.92) (1.23)
topl 0.044 0.086™ 0.102" 0.043 0.013 0.048" 0.061°" 0.014
(1.02) (2.30) (2.37) (0.83) (0.44) (1.93) (2.13) (0.39)
bm 0.019™ 0.013™ 0.006 0.007 0.014™" 0.010” 0.005 0.008
(2.52) (2.16) 0.87) 0.67) (2.85) (2.43) (0.96) (1.06)
big4 0.009 0.011 -0.020 -0.059 0.014 0.011 -0.010 -0.029
(0.31) (0.45) (—0.67) (-1.55) (0.71) 0.67) (—0.49) (-1.12)
Constant 0.472"™" 0.121 0.243 0.271 0.395™" 0.315" 0.231" 0.203
(2.63) (0.53) (1.38) (1.30) (3.30) (2.08) (1.98) (1.45)
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
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Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Adj—R? 0.047 0.039 0.049 0.062 0.052 0.044 0.053 0.065
N 12,880 18,348 14,211 8,743 12,880 18,348 14,211 8,743

53. RRMRIE

5.3.1. KEEFFFREEL G

T B8 UE R I AR R I L A5 2 75 7 5 PO 288 T AT A 28 XSS (1) S el o R R 28OS, 2 1 [l 2 a3
AL, ASSORE F T 7 B S — R AR RE I LA P S8BT 2 &) 40 KB AR R e A7) v A K 2
FERL LU BRI N . B R AR &8 NCSKEW, W15 10 ()F). ()R 51, 78R AR Lbfl s 2
FERE AL ELE 10% 00 55 MK BB, SR 0BT 1% 8 E KT LR RinG)5. 4)
IR, ERBARFEREEEURIA, SREPOESERPOEIARE . YL E N DUVOL,
wis)F. (6)FIAI 5N, TE R ARFER L s A SRR O AR 5% B35 oK BB, S#Efa
FEAE 1% B MK BB E: SRl @)FIFR, ERBEARFERILEHIRHHE, SEEROES
Bnrp O IR . XU, KR FER LU S, EEE MR AL A, BE A o T X e P X
A B S IR, FE R I AR R B L AR I, 8 S IO % v Co P o FRE A/ A 288 RIS P4 sk 4 FH S B R
B T LABGHIE .

Table 10. Heterogeneity test for the percentage of ownership of large shareholders

@ 10. KERFFERRELHI R FREGLE

NCSKEW,, DUVOL,,
RIS N &R A KB ZR R EL I N &R A KM ZR R EL A
€)) (2 3) ) ) (6) @) ©)
degree -39.290" -26.036 -30.581"" -21.855
(-1.76) (-1.10) (-2.06) (-1.39)
closeness -0.411"" -0.080 -0.252"" -0.098
(-2.85) (—0.54) (-2.62) (-1.01)
ret 9.968""  9.981™"  12.010™"  11.989™" 6282 62907 6934 6914
(10.73) (10.75) (12.34) (12.32) (10.14) (10.16) (10.76) (10.72)
sigma -1.975""  -1.975""  -1756""  -1.739""  -1.126™" -1.122"" -1.067"" —1.054""
(-5.52) (-5.52) (-4.73) (—4.69) (—4.72) (—4.70) (—4.33) (—4.29)
size -0.017"  -0.017"  —0.014" -0.014"  —0.012""  -0.012""  -0.010"  —0.010"
(-2.53) (-2.48) (-2.01) (—2.04) (-2.61) (-2.58) (-2.23) (-2.26)
lev -0.140™"  —0.141""  -0.075"" -0.076"  —0.120"" -0.121""  —-0.059""  —0.060""
(-3.85) (-3.87) (-2.35) (-2.38) (—4.96) (-4.99) (—2.80) (-2.83)
board -0.100""  —0.101"" 0.060 0.059 -0.065""  —0.065"" 0.027 0.026
(-2.72) (-2.73) (1.57) (1.54) (-2.63) (-2.63) (1.06) (1.03)
indep -0.074 -0.076 -0.015 -0.016 -0.040 —0.041 -0.081 -0.082
(-0.58) (-0.59) (-0.10) (-0.11) (-0.47) (—0.48) (-0.87) (—0.88)
dual 0.042""  0.042™ 0.023 0.024" 0.033""  0.033™ 0.016" 0.017"
(2.99) (2.98) (1.63) (1.68) (3.50) (3.52) (1.70) (1.75)
bm 0.013" 0.012" 0.010 0.010 0.010” 0.010” 0.007 0.007
(1.84) (1.77) (1.32) (1.33) (2.22) (2.13) (1.41) (1.42)
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big4 —0.000 0.000 —-0.019 —-0.019 0.001 0.001 —0.001 —0.001
(-0.01) (0.01) (-0.54) (-0.54) (0.04) (0.04) (—0.04) (-0.04)

Constant 0.652"  0.646 0.009 0.001 0466 0.459™" 0.122 0.118
(3.79) (3.76) (0.05) (0.01) (4.06) 4.01) (1.00) 0.97)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Adj-R? 0.051 0.051 0.045 0.045 0.058 0.058 0.047 0.047
N 13,732 13,732 13,359 13,359 13,732 13,732 13,359 13,359

5.3.2. AFENER

WL 11 HMF @QFUATEURIL, bR Az B o Ul G AS 22 NCSKEW I, fEEA LA,
T2 o JE 5 0 O T B B IS RO E AR, XU B M A O A AR, S 4
SR AETE TR AR R IE K RMER: HIG)A). @FITT &, fEAEEAG AL, TR o 54
O FERT S AR S 2R BIIAE 5% . 3 M7k S b IR 35 R DG, 3 130 B 38 = 0 % o Co PR A ) A 7 2 LR 7E
A Al AR B . SR A B AU R 9 B L2 DUVOL i, 4553 5 7l as tmas 25—, #6551,
O)FITT A, EEA AN, FEEE A0 SEE OB s LRI R, (. @)FIn A, IR
AP, FEEE A S e 0 BT B LR IS TE 5% R KT R, XU TR dEEA
WM EH IR E R RIEIER . B/ 1F LAIGAIE .

Table 11. Tests for heterogeneity in the nature of property rights
11 R RR R

NCSKEW,. DUVOL,
A 45 1k JEEA 4l 45 1l e EH £k
(1) 2 3) ) ) (6) @) (®)
degree —4.299 —46.855"" -10.938 -32.069""
(-0.17) (-2.19) (—0.66) (-2.25)
closeness -0.139 -0.305" -0.121 -0.206""
(—0.81) (-2.37) (-1.06) (=2.41)
ret 12.042™  12.048™ 105117 10.483™" 7473 7.474™" 6.272"" 6.253"™"
(10.30) (10.31) (12.71) (12.67) (9.64) (9.64) (11.40) (11.36)
sigma -1.887""  -1.890""  -1.996"" -1.9777"  -1.057"" -1.057"" -1.243"" -1230"
(—4.23) (—4.24) (-6.25) (-6.20) (-3.57) (-3.58) (-5.85) (-5.80)
size -0.002 -0.001 -0.021™"  -0.021™ -0.000 -0.000 -0.015™"  -0.015™
(-0.19) (-0.17) (-3.21) (-3.23) (—0.09) (-0.07) (-3.45) (-3.48)
lev -0.052 -0.051 -0.100™"  -0.102""  —0.052" -0.052"  -0.079™"  —0.080""
(-1.27) (-1.26) (-3.31) (-3.36) (-1.92) (-1.91) (-3.89) (-3.94)
board -0.021 -0.021 0.005 0.004 -0.010 -0.010 0.002 0.001
(-0.50) (-0.51) (0.14) (0.10) (-0.37) (-0.37) (0.07) (0.03)
indep -0.052 -0.055 0.004 0.001 -0.119 -0.121 0.016 0.014
(-0.36) (—0.38) (0.03) (0.01) (-1.24) (-1.25) (0.19) (0.16)
dual -0.002 -0.002 0.027" 0.027" 0.001 0.001 0.019" 0.019”
(-0.10) (—0.07) (2.32) (2.34) (0.04) (0.07) (2.42) (2.44)
top1 -0.061 -0.061 0.172™" 0.174™" -0.044 —0.044 0.107""  0.109™
(-1.24) (-1.24) (4.28) (4.34) (-1.34) (-1.35) 4.01) 4.07)
bm 0.010 0.009 0.010 0.010 0.009" 0.008" 0.006 0.006
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(1.38) (1.37) (1.18) (1.18) (1.86) (1.83) (1.12) (1.12)
big4 0.018 0.018 —0.045 —-0.045 0.019 0.019 —-0.028 -0.028
(0.65) (0.66) (—1.41) (-1.43) (1.04) (1.04) (-1.31) (—-1.34)
Constant 0.024 0.028 0.319" 0.312" 0.053 0.052 0.278" 0.272"
(0.13) (0.15) (1.83) (1.79) (0.43) (0.42) (2.39) (2.35)

Year FE Yes Yes Yes Yes Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Adji-R? 0.062 0.062 0.042 0.042 0.064 0.064 0.047 0.047
N 10,104 10,104 16,987 16,987 10,104 10,104 16,987 16,987
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