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NV AT iR AAE 4% (Granovetter, 1985), HALELsIES T E€H&
388 (competitive arena), JT LLLETT3 56 G v A MV SR 151K 56 SO0 AU TP H
M R RN, ZFOCRBBE ARG A 2 BRI IR AL S i
AHIBEAS (Burt, 199200 T LAY T A4 25 9 23 1) 45 K i B 7 e ohf L8 () 56 D0 A
HAESEWT,  CATRFIUARI A B AL S AT TR M4 e 15 CUAE A BB IA T o (1) 45 A6 437 2
PSR A 55 (Yang, 2004« 1715 15 MEAF F 2 Al A il 1T 32 38 4 vh SRIGE L 3
(R ANEEARIN, BRI Al SR AT 1) W 2 LA e A ok &8 RO IR A “ 3.
VAT FIAE A 2 A AT G RAK T 95 3240, 25 RIAE 5 X7 1R A 4% s e Ao . 2 3] i -5
FYRFNRE S 19 DR o LE AL 2 P00 265 v — A T ) DT 32 2 X 4 45 ) PR R AR Burt (1992
HOGRH T CHRR T M, AL W 2% rp BB R AR AR TG R R EOC R
KT, I ERBEAACR T, IR R4 SR B0 TR 7. AEGRIAAEAE RIS DL T
W J0 BRI AR 1) P T Al S R 28 = AT (5 AR AR L 2, iRk A 17
W SE AT ) HAT EBAE R o ARG 1) L2 19 258 R 1) 2 25 R AL A 5 v AR
AE S — B 2, A SO D0 e R T

M Tt P2 T I A URTE T APPSR R A IR, L BRI ) SR IE
TEOR AT I AN N BAR 2%, Jr DKL 2w b ko 58 HAR T 0 B2 ) 4k T
FLRIOAT I N EREIEAT A 18IR (Jackson, 2008), A SCIE i X ik pe of HAT
T R/ v A IR R IROC R AL R 4%, T~ AT 5T Al S5 R P 2% A7 B
FDAE G R HoAkth, ASCRIA 2001 42 2011 4 A B i A W) Bt i 1 ko
W WL FEATIROC R AR E M 4%, Gl SRR BT T A R AL 450
TRl P2 AL, RETTITST T AT AN [R] 5 K ] W9 288 457 35 %) 11 2 vl R BRIl A5 FH A S A H]
FVAT AR 22 50], SEUESE R, AP AR T Ak 1) 199 28 S5 Rl i, RS AR T
FVAE P82, TR 9 1 FCAE ™ S i 3 B e 4D 3h s [ Ik 5 AL bl = e Al “ 7
MAS - I R A RIS, R LA T A A A s 2P R, &4
7 EE R R M AR FH AR IBURIAE FH B AR FR) 536 W) 1 5 2 50 A SRR A T Ml LA R T 3 J B e 0
FRHB D SN 2, I B R LA A — R B T T 324y, Al 2 A B0 L 1
MAETT R R N e BeAh,  ad A IG5 AE) I I 238 07 0] o A H AR S 0 B 22 ML A7 A
TR BB ZE . IBAECR . BT ERBRAR A m Y, HEZ AT 58 mBUR S
N30

WICHTREMI BB T 5, DAEBFFR AR 1 SCEREE A AL TN ilk B 5
(1) JE PERFAE A, A ST AR Py b k2 9 288 T T Al ) (R AT, AL 2 2 R 25 T
WA 230457 LR RREAT AT, ANEUA I 5 VIl 199 24 57 B e 38 ot i MV AS (0 R BBORIT B LA
AT, 38 B R A I R RO T Tt R R &R, WA 8on ke T3
AR FSCHR s IR, b2 W46 0 2 ) U 55 110 A8 SCRIE 5T 2 1R I 4B L A 1 #44 a
(Engelberg et al., 2012; Cai and Sevilir, 2012; Fracassi and Tate, 2012; Larcker et al.,
2013), (HEAHFRZEIE T W SR (W25 A LM ICR) K7L, 1
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A7 3T 2 GRS A5 AT 1 199 408 R SCHRORHRIE T2 NEUINIREAS, 5 5™ A a4
WAL R ZAL B “ AN FIZE” (BRIs AR, 201500 ASCIUA M R LE 1K)« 2k fix
AVE” AU, 2 FIBRE Ll AR R RREA BRI TS, JERIL T LT Ak 45
TR 7 B O DO JE A w55 AT 0 BT B35 50w BeAh, S5RIE AT IS X, fEiE)L
TR T M E AT FARE I ], Fb A5 G 8 e A 0 B AL iRl By k2 i 3
SEFITBL RN E R, AL ERREMA Akl DUE R B S AE
A 1o 24 P IR e (07 R SR R M A T3, AT REAE T 3 5 4 R RAT SE ML o
ASCHREE AR 5 R SOIRGEE RIS =R e, SR
IIMTAESSVUY, S O AT T R

. XEREHRFNAF R AR
(=) #HEME SRS IR ERE

FESs 284 5 9 20 S5 R RN 488 DG R P AL A o 1758, A4 5 R P A
AN SCHR AR AU O g RIS, O 9T R I A AR A 2R ) Y
5 RIS RIS 9 255 T 1) B T A IR ks R4 (Walker et al., 1997) AT 501
Mk (Rodan, 2010). T334 (Baum et al., 2005; Shipilov et al., 2006 & F) ¥ (Ahuja,
2000). %145 (Reagans and McEvily, 2003) %5, Yang (2004) & 7E L R 28 5F
B R, b SRR A Ji 1 CAE SR v 1 25 R I 37 DA SRECA ) 1) %
Po WoNERE R (2008) K ILE 28 BN RS M g g5 iz, Ak st
ITNVIE R AR S AL AR . BREDLTAE (20100 RIUAL T M4 0I5 & 45 H
(R ANV AE G397 5 TP B B A XIPKAE (2011) SR Ao BE S8 b A 45 R F8 Frovt b
(IR A AT I 5L, RIS TR R 0 AR B I3 5 Ak 22 Jo R JE B 35 IE ARG, T
D0 268 57 " P R A TR R 1A R AR TG AR R R R R AR I A BT IX ) o B0 SCRROC IS T —
ANEUNRFEAR, XS A AT AL R AL E I N B . Hk, g%
5 BRI AR FE (RIT 90 EAE A A Wl 45 i, il Fracassi and Tate (2012) 5E X
T AW FE SR CEO fEAFIAMUM LSRR, JERIMBUEKH) CEO Bl feftdr 5 H O

2 WKL R, A2 R RIS & T W s AR TSR R 4% 5 2R AT 2% 25/ WS 573 ( Granovetter,
19920 &4 K R BATREN X 48 SRR = AR IR A X RIS R JIIRE R, N RRIA
TCRIBE, D0 245 45 R A A 4 ) e 45 KT 7 T O R I R AT T X 4y, 5 2 b R S AN AR J
FARMEFALR S “Hritigs:” M ik E SIS (AN ARNEBEHAER, 2ZERK
HIE D AR ChAALE TP~ A A R U R T B R RS b T i A B A . Ay
M E I 25 17 i R 1) DR 248 KA HR N 3 T R AN A DR 245 Hh (1) R S5 R 7 S SR IR “op
A7 F MR PVER . REAIE “ AR X —IEAL e SIS AR A ) W s S R SR A
EH AT Granovetter (2005) WA RFEIR 215 UL T 78 56 4 i S LA A2 R — 2R R 1 ) 4%
KR TRE” , MANTARFRMEFM “Hr” 67L& . Zaheer and Bell (2005) #f & I 2 ] 9 45 %}
MV S5 11 5 M) 2 18 3T 45 R II I 6% &5 ) T AE B B N 4% DG Bk =2 11

VRN SCHRSEATE S % MREAR. WL, R (2012), “HFRIMS KRS A WRE A
W, CRETEDE), 812 W 84-93,
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NI R MFEF . Engelberg et al. (2012) RKILWFRATRERA A mE AR KR,
IS AANE ARG RARAT R AL, ARG L, M AL ML K Rk THZ
(15 R EE LR MBS o Larcker et al. (2013) JBUAT SEAL T B 1) 2 2 25 BRI
R SR . MR AR A (2011, 2012) WA Ap [ 8 A T 3 Bl 6 T s T
W 25t rp AL B BN HE G RE R A ] BB RCR N = R . AR, R SR AN
Fracassi and Tate (2012). Engelberg et al. (2012). Larcker et al. (2013) %5 5 % Ml 2
TR I 48 G 3R I AE P RS R (R (RIDR R AEE SO R, B FH I 2 v BE Al
SR 9 24 D0 ZR R L AT o TR PN 1) — e SO Rt B A Tkt 0 RS AR A4 (201D),
0T WY 288 G5 R (IR AN, A 0 AR AT BIF TR AN S A 45 g 1] D9 288 7 B0 24 w) 0 4547
R RDIAE RS2 SR, RV NS A B AL gt A w055 Fa By
THI ) SCRRA D, AR fl o P28 1) — AN BEAL S 73, X 20 S AR AN ) AN,
Granovetter (2005) FI Jackson (2008) a1 2% 25 #a) 7 B0 HE 2 =] W 45 WL
PR 4657 i B EE 24 - Mitchell (2005) BERIL T AEA R ALLUN CEO BT
s () 5 R LA B 2w BRASR B AT BB, [ IRt iR R 2 ) RS ) 45 A ¥ 67
SN AR I — N B 2 [P A1 38 (missing link in corporate governance), Shaw et
al. (2005) Wik+E T S5 R BEAE Ay A b 0 TR 28 S5 R i — Mok 2R 1 03 TR, #hss
BRGNS R0 . Zaheer and Bell (2005) 4 % LA ] B 45 6l £ (¥ 5 1
S 0L 45 R 9 5% 85 K T AF LR 246 50 3R AR ) o g AR SRR — R 7K 1) 2 R o Ak
(20150, RILANVAT AL 1) W9 265 S Rl 1=, AV IR 208 ROR TR TR i . A
SCI R AR 5 K8 7 B 5 1 AR G 3R BRI AR SRATE T AL 25 W 46 68 24 W) W 5547 2 1)
A

AR MEAS FRIF G T -0 AR il 58 R0 S 7 T A B PR, R A s 2
T TA Ay A b i A4 R R TR AT T 2 X R AT B IR — M B AR, T ST T i ER
(Fabbri and Menichini, 2010 WA A s b A IR B a3 A7 5 202 55 3007 (&)
s B R RAFAT 0, BN R 1A I i S PR A B, IR IR P R
FIMVARH o ARUIEEARLL0 (20100 il T 75 o [ BEACTT 5 % B Mk AR H 58 it [+
INf i IR AAAT Al EE 1B A Al B 22 1 DLRS VAR AR 7= i g se g F B, X R 5%
(2009) KEIHLIX TG AT 22 e S BN S ATE B AR, R kA B AR
KZESE. BhE SR EERT (20110 A BLAE DT B 58 A 0T R A5 HI A R B AFAERT & 5K
Jr iz BEAe, AR DT U AN B I SR A i 90 D AT DA e 3 L 8 A T g v A
FKEAERRER .. XARRESCZE 2011) RIFEDUTRITHERAR T, EEAG4A
MATAFAE — EREBE IR DR, 0 ML AT BEHLHDS T84T 5 DU R AT 82 i Ah 784
Mo Wu er al. (2012) R T A KON SISO IR AR RRASE R A, 9 T <6 il
KR MVAF FAT F AT R . ZR5 K, AL IA] PR 19 26 10 A BIF 5 RS Mk A
ARIORME FH RSCAS () SRR e, A SO AN b7 28 ) R ORAE AR Bl th e, K ] I &85 53
P BEAT IS o
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() FHAMEAIE SRS A aI3RE

PSS EFKPRFAE 1992 1 (A Sar AL A ) o ST S50 AA 2
ZUNIA NI AL 2 W28 ] DL 2 B A Y s — 2 TG ) S5 R R 25, sl o 19X 245 Hh AT A
ANMAE S AT AR AT ELEIIR A G R, 2 P AT AT PR Z T AN AE DG AR (R
Wit IS RIS R 4, B RY 28¢ v (1) R e/ k5 LA 30 o3 N 2 TR AT L
BREER R, MIAERE LA [ tH I TG RIAIWT IS, IS BEARE, sl
WYL A L TR 7, XA R . SRR R AR I A A L, A 7S 45 R T
IR P 25 b, Ab TR B AT B A, TR T 00 R A 1 W g v A K
RITCARAE R, BT B P Resk I IME BT LL R, T 5 D% SR M bt () 1 4%
i TR AT B AT B0 e AT 2 E W e B B, AR R MR 2 e AR
SERE T AT DL SEAT IR [, S5 MR 2547 8035 2 R A T ISR 3
AT SR A E AL Burt (1992) WANIRET G R IM RS 2 70 B AL o BEA ) 2 5600 W
SRINERR, IRBGEA AR TS AT Bt L g, AR FEE B
(information benefits) FHZHIYE# (control benefits). *

P G eI RS KA RE AR T A 2 I 285 1) e A7 2 e, FHANE] 1 R 4
MEAE R —AN P25 1 OCIC ], S22k B B PR Ak i) A7 FE S AT AT, BT HIEMEREE LR,
MHELE A . BT A3 5% AL By C. Dy E, 741 B, C. D. E Z[i
WA B HEEBR, (HAA1 05 A A EERR, A A LEREE A TAZ O g A7
B AAMYAANE AT A AN I AL A, R A FEH] T e AL B PR L 1 A2
AL, SRR AETUAR IR N Z MBSO, BT 2R AAAE, TAPIAEER AT BA
R B AR S K P 2 s, 1AL T S5 R O A B IR Ak G T OB E . At
MBI L T — N5 G b AL 23 25 i AT o JE AT 3 BaE L s, I stk
MK R (Burt, 1992), {Ese4r il b i 3 & 45 Ml it e SRIE Pt e frfliy
T AR 1) G5 R X 68 67 2 i, FRAEARNY 55 A () LR IR 4 o0 F e Sk AL =/
R AR A AT, A P AT BRI S e R . AE L
WROG 2R RIS (R A b kg 2 vy, AN A 2 25 1) 8 4 ] LU AN/ DA Celique),
BN AR S S A FE 2 A B ICR, il i s E 4
(190G ZR MM HBAT I, IXAEAEAS A 19X 2% agft 7035 T S il 28 /08 X 288 P J 1 485 )T
A0 AR L 25 R 90 0% A7 5 U 8 I 8 P PR F K Al Ak 25 0 2% 0 © St A4
JRT I ZE RN, SRS A2 1 W9 2 i P 1) 5 SO BIAT #1252 B 9T (1030 0%
Jackson, 2008; Larcker et al., 2013),

S BRI FR O T A MR A B AT B RENE SRR AT ok A 2 7 T SRR A S O B A
3 IR H8 1R &AL T 45 T B (AT 3 3 BEE K 38T T4l I SLA AN PRI Rk, (s 45 b 3L
AT A B R AZ OB AR, AT AT AR IO 25 b S B U0 9 1) A 28 R0 2 1) S TRCAA

5 XUPKEE (2011) 30T EEAHE SA A 5 MR B S IF 5 2 0L RS AT I 2R .« i RIRE 2% (2012)
T HIL TR R A T H M4

O IR R HATAT P B 4, AP E BT A R ORI R ZBE/CEO #iE EF &, FT
DL M P & T s g B2 R .
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WAL AL R SRR R A S SR R BAT IR AR ) 199 48 ok 5% -2 1] 3 37 i)
BHRAR LIRIUE BANEERIOL S, LT MOk S BEAS, N ER 2% 1 B3 2 [R]
A SRR E 15 RS L W 7o A RAT 42 5 SR 0 B Ak kg 2 v, G ]
RIS “HE 7, ORI s RES I 7 B I Ak 1 I 4%, RS I A AL
WHAEH o Al AE T “BF 7 ALERT R b3 T ERE SRS A g, o
THFARFNR L ZP AR AR LA AE S T RARES Ak
{5 FH ISR A A7 2 3EAT 1 T o

o MVAF AR R BOAIKT L ACRIAR W 11377 56 4 A58 Hh Al ) 48 ik ple 228 3R
fRER b 5e I T A BRI B I R, R — A CHRIT 6195 RAK R, BRI S
AL Ly I RE P R i S L I AS AR N TR AR 0 2, AN (G2 AR il AR KR
Bl QR o AVAE STl 38 4 b AR RESRAG S 2 ML AS I, il R 124
bty F T I E A BB AT 10 S RIS 7, R — A R T e A )
(AT SR AL S P8I T T A 5 %5 5 38 (TG EE, - e S AT 5y XU (R AR
WHIMAL, PAE T AEL B A 23 2 WT0E i 1 5118 S FAH SC B b o I 2 3E AT
(Jackson, 2008). Fr LAMA T L, i M A5 FH 2240 5 2R 5 IR () 2 AN ] Ao (1 g 1 )
(AN 11 T T 3 g 014 S e G e S VA 2 AR T SRV VAV W S S < DS e G
W B AT, ERE S 2 RS W T 5 A R AR R ARG B, XA
YR PRI 3= Bl Ay ] LU A b AEAS S e B v s 44 O A 1 B SRR ML AR TR
HARRYE: S—, RMLAE XS BE BRI R R LR A 18, AR s
OE: RN RS = I B R ot 4 e a1 VAP SV VA - W S SR BT TB U i U RAB R 9]
T 2 R AN [l A B AR R OGBE, AT DAERIAT % TR A T S A SR A B AL
ey XMF RACHRIAT DAEILE A A 5y B 2 3 A OG- il B ar i
REA R RN KRR 2B, KPR RN TR R A, EEE
5T s w2 E MR %, XA AR B RIS fiE ) (bargaining
power) H, SR X 2% 37 B RENS Sy Aol RO S BB e Ak R AL H, ino R
{5 R AT A8 Gy WA (R g Gt SR 8 e ] 67 5k A )i s 7 T D0 S ]
W, AR BEN R A8 S IR T U RE DT AR RERE A B AADL,  F AR BE SRR K R Ml A
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Wi . 5=, B AL S — Rt REAE (BREfRF £ 5, 20100, 1EA
BAT AT SEY AR ORI L AS 324, AR A 2R e BB 38, 1T A b ) e o7
R AT B S IR PME AT AN 2 (FRa AR, 2010, Bikh T M4 1)
SERRALE, BRE A SRAT W 28 B AL S AT LA AEIE I RE i ). BT LLZRG K
Fy ARG R P 2507 B e R B S LA G AR R AL 2 SR 2
NAEER

AT ARSI 2 A W 28 0 L T3 T BRI IR AT oG R M AR M 4, — i
et BEASAMEAEAS [FFREE AR R TN . A A T SR, SCUERE
FEHP A AED 73 FEHARZR AL, T HLAS[R] ) 58 AT RS DL AR MR € A& 15 2 [R]— M A
SRMAE N AR, B LAAR S 3 B DUAR 7 3 (R AR A SRR 5 AN Y. R A 3R A5 (1)
FIMEAZ T, BN R T 32 3 S 8 5 190 5% 11 A 5 A 1) 4 — 7 Ml e 4% T 8% (1) 3 AL A oK
WSS R TR B R AR o 455 iR S eI ) 2 i SR A5 BRI #ARE AT
PeFh, B—2UF, RIS L0 RIFARE ELRE “FTI0 7 AR “fEpviy-2 5”7 4k
4 (MR IFAE BN “HERNRT-2 77 KREECRD, X AAN 5 Wi 3 o 9 2% vh
gt WA A B A PO A% . SR R 15, SRR “fF5 3y 7 &
LAY R Y RS T XA — R e 7RI e R I 2 v B AR DL AR LT %
J A R 85 R 55 ARG B2 SIS, 177 LA i = I 28y Sk PR A2 A )2 T AR TR B3R
BRI S TE S AR, BERE AL CHEN R A €0 SRR RS A IRBEAE s B
W, B TAEA AR h A M 2455 (network transitivity) 23 (Uzzi and Gillespie,
2002), ML IR BNASPEAL LS —Fh A BIAZ By Ak AF: (1) I 48 R 4 I IL 5 55— RS Z kAR I A
Sy, MREFEANS 55 58 =77 28 5 T BB R HE A 1 B8 UK A PR o SR o Sl o 29 42 386 25 R
TEARSCG SR AAEAE, WV S M2 R I IR AR I “ IR -2 7 M4, 3Ly
T [ 104 248 Py K 1R 25 T A8 Ty A BRAR RE AL B 21 “ VR -% 7 7 ISR R, RS
BN AL 6 2 P AR AR BV AS T o Uzzi and Gillespie (2002) 5t & L2 7] FUARAT 11k
NI 28 BE A T R AU )36 BEAL AT S h AN R AT I e ), X semT DLk — 2B (R ik
A IR EDAS FBEN B AZ S TR, ASRRYF, B T2 7 I 45 Rl A B RS iy Rk &
RV, T XA AN AE S &2 A R e AR E I E R, X
T A2 1R 2 A ol HAZ O I S AL BAL G BIAN A S AT, 25k HBURER TR
WP AE 2 AN e 5 A A, NI Al 1 S (R EOK, i UK R 19 45 45 e 34
Ik AT G5 R AT R A AN AN ST R AT 529, BRIX R ARl i A AZ 00 25 460 ]
A7 EEL T 2 R PR X TR S5 T 552 M S i A0 2 Al s R B 22 1R s LA R o

7 Lin (2002) A th2s 4ok i 7 A RFS 200 . 4783 RIE A e 2kl S ik T4k 2 1 4%
TSR, BT RRN AT, BRI AGTE B A TeAs, AT DR EFHGE 5 O
(A7 FitE2x 753 . Kilduff and Krackhardt (1994) B & ILAEE A YA /R LU AT 75 44
BRIA, SARTHZAMRAE I ) TAERAT & A B, A S bn R SRR RO AT e T T
EFERIRLR, XA T #LE (Cognitive Balance Theory) AT .
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JEF UL, FRAR A A TR
Hla: fVFRAMRIERME P EHEMS, S AEERSHEIERMES .

(=) FHRMEEESEERERRAK

FE T3 VSRR b AR A —Fh 5 et 7 AR I, SRECEDLAS I, ik
FAERIHN LN R ) Bt e 2 o FUR, AR R IR A F A [R) i 75 28 2 $ Al
— 8 TP E B4 LA K R M5 IR AT, BRINAE T SR R VA5 AL 22 A ik
AL, Ak T e IR BN WIS AR T AHE AR R (fF T
WAL FEBEIINLS A, DR AR KA S 35 384 I = St Sz vk o O 7 38 S m R 1Y) 38
WS AT AR IR, LR R i eI . SEBr b, RIS B AT
FELE SR« PEEE” . AT IRSE . ZMBORAR T DL % 7 B S A BRI S1E 2 45 2 80%
AR NI R I T = A AN e R 25, I8 (R 38 I AN o R 2 52 ) 21 A SR IR I 490
H GEFO, WRABEIERFA NS, T R T AIAZ ) AS 16 7% RS A 5 Ao RF
HZRIME (Lins et al., 2010). Boh, GHMNN TE2 MG, HaFFq
— % IR DAL H 2 BT T (5 F A o FRAE R FH i A FH i 5 350 ) 3 4 4o A 14
IR EIAT A FRAE AT F A A, A b j b AR FH B 20k 4k B S sl o 7= A
By, AITSEC “RlkAs - US55 (Wueral., 2012).

FALT BaR “ G5 R E 5 R AR IR @4, AP Ak ) 45 kil 9 28 47 =
A AE BRI I AR AT VIR AE 2 & T MG AT, FRARAS 2 ANEffE v, MY
AT LASRECEE 2 il AE R mT DA AR R b AE A I pleAs . FoAdcth, 5k, Rk
15 FH B A RS T A ORI TR AR R RITIA ) 51 95 324, AT AU 2=
A H AL Zy A, 1] Ge A bl I8 29 1) XS A (Williamson, 1998; Fabbri and
Menichini, 2010, 17 AR5 MVAF FHERBCFIAS FH 9P Af, BT R AR F (R SRR 445 H o
B RA, XA AT F A AR BT E 2 — R SRR FIANS s AR, Ak 1)
W A% O B L REAE PR AIG E A5 AN & 7 AR B i A AT A o i kA H A
AR AR G I FE TP RS Gy JliAS, bR R R 2 [R] (R AS S M 4t s T i pont
ML, FE TR ERANAE A AU R S22 R IAS 55 15 5%, AR W9 25 45 44 ¢ FR Al
PR oy EINMTTAE, A5 WX LR Ty (R n R A P25 52 BIZT . DT A 94 &% v Ak T &5 R AT
AL AN, FERE A FH A5 R 25 T ()45 1 D R BRARAS Sy B . Ik, g5 il Ar B F
B IR m) k] UIE B B 5 sl RS R ORAE R AR A o SR &5
BEE, R ] LLIRAS 3 2 i AR B, Bl RIS IR BeAS FH SRS X R il 7%

S FEIR S, S AMIRE] LLE S S M 4% (Network Closure) H145 #)3 f7 & (Structural
position) PR EEHLEISKRIREL, Coleman (19900 A AHE— N4 4% Hr B Ik 45 56 R g rir K AT
FEAT. SR G TS, WERASUE AR, (ERBRAIARE, S MA@ =4
AT 2% S AR I SR IDE 45 N 4 DG RIRFAE, B TR A A S Ak, 1 Bl AR 2 0H
DL bR AL BEARAMHREAE, 52 Mg FAAEU R U AR B PE M 4, AR5 A 2 R I
B R AL NI O R, PrATEILTT 5t NS T 99 0 R I 45 M & 4 51 % Hhis FHTE A SCB i
o R, TR, ARSCEE T 2 PRI SR B, E AT REAR AR AT AE 4 A T
B, RESOEL R
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(AR “ B aE KN LEILAEME BRI LG IR, o T 45 R O 2 1) Al
A ARG AN AR ARSI PE T, HEms AN B8 2 R Bl R TR i 2 —AMB
s

Hib: AP EBEMEhERS, dle “BUER-REHE” gt
HEARE

() FHRMEMESEWERRIMEERRA: ETFHIAMNERER

Podolny and Baron (1997) $&ih T G5l AR WL £, IR SR i 1 fie e
A A A2 AN T HARI I 2 N B 2 538 2 T G R I . A ST 8 Al
[] 194 2% 55 R b AS FHAT A SE ot B e T AP as 2y W 2%, ARBILIR) A2 b2 [a] 22 S M ot
WA AT IZE T 3 AT S AU (Jackson, 2008), T LAGNHAZ 5 (K- & T 354k,
V) 5 R 30 1Y) % A7 8 R P PO A P AR o Wi AT FH IR A P B L P 75 AR R s P oA S5
UAIRKRIIRR, BT High ORI B Rl mAE - 2\ 3R 2
21 F (Peterson and Rajan, 1997), M T BERS [F] I A 4 5% WA & R0 s b A FH 1 4
PRAE 387, P g DA EE AT w] LA T 3 mh B4 T M 3 4 R FEE R DX T 3 R A K-
Koy

G, AR R RO T A T A AT SE e R R . 2R, AEZBITMEAT
A AT AR B S (2B R SRS P R LA Ay, R SRR AR . Lk
I, T Ak T-ZE WA AT 5, AP EE T S A M 2 S Y i TR B PR R 2,
BT 2o 3 A A4 B AL 10 248 SR A SR A A0 AV AT A (RS i BaeAIS, AT B 2Dl K
ST 300 0 AT T T R P 2 TR R (R Akadiask [ 5 ZE W 47 5t T LLgR
Gy ARAR NS, I S5 R A B A AN D)y R, AEsaFriZdimAmldr,
TA R EBAS G m ik 171 L 1 [ A 28 W7 A7 SR A 25 A0 1 e il i B, IS4 3
T 0 24 1 A ARl T e 4 A Rl B R M R A BN R 5, AR
B FEFMERILE R B EMER 5 (Structural Autonomy),  H AR AV 56 w] L i A4
MR (R s W 2 R AR A B H S8 ek AR F A B, AT &85 R TR o7 B PR 4 FH S A4S
B, BDAF B SE ARG A B AR o AE A a4 i g b i) —Fh e - F B, 244t
IR RO R [FAT L S5 e R 2 ), AL BRI AR 25 2 3R BV ARPE R AL S RS, AT A A AR
MV Fs P A 3R B S8 P AT R BN . [, AT s i, kA
PAFENAFT 2 G W T B S sl W, sReSmiAR A4l (2012) Bk
wi T 3 5 4 B A G A AT ORIROC &R, T b I A2 I 28 1) 25 A 7 "B D 3811 3 4+ 1)
Wi A EREAF 2RI, e ST se S AT, S5 R T DS BEA B AT A e % 3k
R Z IR, RISl A - e 7 Sn S iUk,

LR, AR N 45 (1) T8 B NP AE T S ) B AT R, T AR FHBUR & T3
LR ANV BT AL X R TS R AN R B R RERELT IS G5 K ) 2% A5 B0t
R MEAE H 20K . Coleman (1990 Hit Ak M 255G 28 IR RIS 5 7 51 1l 52 1 e 7
BTG 22 R AET— D E AL 2 o A i et X T 3 R A 7K
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SR IR, Al R S AH OC 25T AN AT 2 M 5 0 BAT R A K A JLE L3058 (FRis
ALY, 20100, FEIXPE 5N AT HI258 5 ML LA AT BN iia i,
M SEAT AT Sl R X 28 67 B PR 1 Y A o T R 53 P AN«

H2a: fEFRMATSEBAIT, FHigi MG E % &l s R REUR ERBAE
RIR LK .

H2b: FEMIAWK TSR X, SEAAR M 45 1 B 0o 7 ol 15 PR SR BN R (6 R L AR Y
SN .

=. MR&it
(=) MREREFATEE X

BIE A AR 7 B R M A T DG AR 5 A SC IR I 25 FS i s A5 PSR IR A
AT

TC, = a,+a,CL, + Y Controls, , +¢& (1)

CASH,, = B, + BCI, + B,CI, xTC, + B,IC, +_Controls, , + & (2)

o, BER (1) R AAG I 25 K i 9 2% A7 B S A L SRELR O 2R, B (2)
SRARE 6 225 R AT 6o v b AT B AR 52 (W et al., 2012) o 5% Burt (1992),
Zaheer and Bell (2005) FIFFizgr (2015), FRHH W FASR AT &5 K010 (42

G =(p; +Z qpiquq)z (3)

Forb, i gk b A A R R AN ANME, RN It E A, g &
RGN, Bl g #i,j. Py Tl i B4l j 1 HESE R SR INBE (Wi
FEAE SR AE @ M jATHR, AU XA A R HIE SR, B el
15 PN EER R, MY pipy 55 TN 3 j T g gk, JEEESER G
RIVGREEZ RN, it Al i fE Ak B B RHOC R, M Gyl i HAll
PRI T O R BRI RFLLE, B “29TdR%0”, X RS AT 80l i A Ml 45 440 1)
Bz fEpE. Dy “LUdasl” Ml i 1, A i, a0 15 “4ids
7 2ZER A B R L (Burt, 1992; Zaheer and Bell, 2005): CL=1—Cy, Wl
R CLBOR, R AAOBUN, 2GR R o BT AASCHIE R CT fabrok
B0 ALETE (AR IS N )

ASCAR T PUSERINLAS IR bR (TC) = TCI A5 ¢ SR ONATIKER + BT 22405 ) /

PPV A T SRR R AR S s 1
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BT, 2 RE RN A A SR A FH A IR ARSI B AE . BTBL TC2 Z 18 T Rl
15 FRIUAE, AR ¢ R ONATIER 4 A 5540 — RO R — SRR D /B8,
[F] I R MEAS FH B3 il S 24Tk 2= 5, P A AT 25 1) TCL_adj 1 TC2_adj K
HEATHT R, HAE S FEARMIS A LB LLLEA 1K TC2_adi NWFFTAS i o A5 % Wu et al.(2012),
CASH & SCh: B t FRTEM% 4/ (R~ —m%E4E) « MR (1) $ o, BIE,
BRI A Ml 85 FA R X 8 A7 BBk, REAE BRI RS B Z , A (2) rhifas )T B,
i, BRI 2 A7 e, R AE FH-BLA R 7 MBS RS . (5 %4
FEAT HIARCSCHR (Lins et al., 2010; Wu et al., 2012) , #5617 AT FLAFKF. &
Kebh, e, GBI By bl NS B 21N R 1R AR R DR A A AR B4R
[ B 3 POST AR 54511 2007 4F KYIBGEY SIS i kA5 FH kgt (1 52m1 (Wu et al.,
2012) o 2007 4 (HIBGEY Mg L BOREIER CRORFOMEILIMNE) EAH4RAT AT
AT YA FH A I HCPR B AL T = A 6P I S I K A, BRI
ST R RS PR B, 98D T Al AR I U AN e 1, AT s T Al (R R
MEAE AT Ao 244K 2007 ST W SEAT TOBMEN, 1 HBRA Ay B OO SEAR e K, T EA
POST BB T ixX L7 Ml BEsemd . A T BRI EAR OG, BT 4a il AR kAT
THE R IR, VENAT R E X B W 1. AR, KT RE R (HHD
R RERE (MKT) M50 AT 45 R X 2807 5 i Ml A FH S B A FH B AR 1) 9% &
TETT BRI P ) Z2 3 EH

x1 TEEXE

AR ) T X
LR R B CI “BEHgR” fuhihs, JrikLRDE, it Pajek B M1 5L

TCI 3 e R (NATRRHIATZR ) /B8
TCI_adj ZATN AL ECREE IS 158 ¢ AF AR ONAS KGR + WA S D 28 9877
[ERIAEE TC2 3 t AR ONAIRER A+ WA Z2 40 — NSO R — WSO ) /s B8 7
LATN AT RIS 15 ¢ SRR OWAT IR+ AT S0 — Bk

TC2ad) oy moemim 1pvere.
W4 CASH B tFERBEMEL (BRF-—RMESL) .
AP SIZE 55 =1 AR BB (1 H AR H
FLAF K LEV 3 -1 SRR,
HAAE MB 5 1 SF i E K AN
o %1 (EES” H AR TR+ L™ + K /6wt
% INV T
ZE AR OCF i -1 FLE LI/ B R,
AR SOE  WiAres, iR AbiZeyshi Ay EAME 1, 04 0.
YIRGERTIGMEAS B POST WS, WIHRAEGME 2007 4F Je 2 JG WL 1, 7504 0,
A7l 5 e HHI  WFik RFEHOM A &, a0 T A A s 1, #5004 0,
Q7L MKT WA, WORT a3 T R4 P 1, 54 0.

wpy NI 2001 EEI SATIE AN SbRAE, il — 2 %
vEar  REL SURD SRS SR BEARBCIDY 114F, W 10 4
A

/Aoy

192006 N2 KT B = R 2R BB+ AT O HH B B U B A -
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(Z) HEARFIEIE

FIEHCT 2001 22 2011 436 11 AEIFEARR A, fEAIBRSRATIE A A, A W)
TR RAE AR DA SLAR I 45 R A w) G BEE R S R REA S, 5348 12,167 AT -
SR LI CAS ) A8 S 5l SR AL AN [7) 5 AEAS [ PR ABE 2R e b N RS RY FRE AS S AN DD o
TEVHE AN T AL G5 R B, TR IR TR WKL KR, HEN TRAAF
B IREAS T RS TR =G R HOO s — PN ERR Tk
AR s 7EAEH T R ) T A R S F AR G, W S — B,
FERE 2 T AR S 2 M L R, W i 1 j e /DR — DA FEIR, B4
FERE G, BMER 1, B0 0. {EIXLEALHE Y J5 R4 25 I 28 0 AT B2 Pajek T
SERNRAL B “ ML AT Tabr. AR (E R, A g E BT 1%
AT T Winsorize &bFE;  [R] X 2 7] JZ M T 58S (Cluster) A% GEvk-F[al)= 34 H
SAS #fF.

W, IR
(—) Hd gt

A TEG IR 2 Pros: WESLARREIIMEN 0273 ChALECH 0.047), &
KAH RN /IME AR ZE 0.896, FBHAN[RI 2 7 (1 &5 R = FR B 22 e RO, I T Feont itk
AT BT . RS FHZRE (TCI B34 0.118, 1 B A ORI A S 40 o 81 T
BRI 12%, BAE A E SCh El AR = g M m SR, CASH F
Bpkz)T 021, XBT EHA R ISR GRS L E WS, AT R
G A Al ) — S )

R2 RS

A b N B A AR L ONE] /M bk 7=
i 12167 0.273 0.047 0.896 0.000 0.298
CASH 12163 0.207 0.142 1.716 0.006 0.227
TCI 12167 0.118 0.091 0.392 0.002 0.096
TCI _adj 12167 0.022 0.001 0.266 -0.111 0.084
C2 12167 -0.010 -0.004 0.235 -0.360 0.113
TC2_adj 12167 0.003 0.002 0.240 -0.286 0.103
SIZE 12164 21.302 21.204 24214 19.126 1.075
LEV 12164 0.516 0.511 1.172 0.074 0.218
MB 12096 1.587 1.276 5.049 0.855 0.867
INV 12156 0.451 0.445 0.860 0.033 0.209
OCF 12164 0.049 0.048 0.237 -0.159 0.079
SOE 12140 0.644 1.000 1.000 0.000 0.479
POST 12167 0.379 0.000 1.000 0.000 0.485
HHI 12167 0.257 0.000 1.000 0.000 0.437
MKT 12167 0.728 1.000 1.000 0.000 0.445

UORIEATIR, AR REUMT AR, MAEER.
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B 2 WS 7S T A [R]85 Al = e R Al R s M A PRI LU o, SR A 4
WCCT oy A EA KAl (AP AL O bR, SEBR B 5 DFII(E bRk 45 5280, I
LR ANV =5 (R AR, TR SR IR R AR FH B8 326 ey 1 i 25 HA VR () 4l
K @BYP AR T Hla.

0.25

0.2

== Cl=1

N /_W e

0.05

T T T T T T T T T T 1
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

B2 AREHEFEEEEWAEIERIRN (P BEE

(=) EYFSHh

B (1D R (2) BRIAZERAERR 3 o, JrlUs R & b a5 i E R S
R AE FIBREUAI DS R, HINARRE N TCI M TCI adj i, CIY TC 1E 5%/K V- F 2%
IEARDG, 225 R A 25 R i A FH SRIBURT 7 b A% T B2 i J5 198 (TC2 R TC2_ad)), CI
REEE R, %IEF| TC2 adj & “SATN AL EOIEIG IS ¢ SR (NAFIKER + M
A5 54 — PO R — SRR D /B8, [N R T R AR R B AT
SEARSCR T A A — AN 8hs, P AARSCE ST T TC2_adj A A4 FEAR) 3=
BT ARs 5 A 8 FURI R AL SR R S RS A AR,
SR PUA TC A EIIWE—A, CI M REE L ZE N (O3 AE 5% 1%KF R 2
F), 109 A 12 FUMFIR T AP R B 1 AR B (CASH ad)) (45 H,
BT BARSN TCI adj WHAS IR R, Hw =AM IR AL 5% 1%7K
PR RFE AT S A 12 FI L Rt A R AR AL S PR T R AE -
WA MBUREE . R 3 g SkE, Sk L Hia 1 Hb 15 ZI50E.

T A3 DT (R KL A Ak — A i 8 A I 14 5 A7 5 5 s A R 50 R 45 R A
F 4R S b, P OIhR 4 BRI PSS sE SRR E IR, RTRIS N X 5y
HHI 2 5 W5 ki =F 5 R S A5 SR GE 3, 4 HHIT = 0 i CI I REOFA B3,
Y HHI =1 CI 250503 M IECRECH 0.023, 78 1%/KF T B3, W& Z54 0.019,

L LN
BORIEATI, RUSOR TC = TC2 adj &R, HIVERRATRIM, MR,
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AR S0 0 B P 25 AR 5% KT R, UM T3 S A, 4RI Y
2807 B R A SR 38 VR B SE 0 B 25 105 P Bk [X 23 HHIT 2 5 1R 45 K41 9 2%
A7 R VAT A A ) 22 5 25 3L, 24 HHT = 0 I CI*TC [ R E0h -0.173, 1524 HHI
=1 W RECh 0255, REZER -0.082, 4BKLE /R FAHAE 1%AK°F TR, B0
i T SE A BRI, h R T 9 28457 B8 0o s A A AR B 1 94 T sE N B 2. H2a
F3ENIAIE

%5 BRI R HIX TR 2 RIS R, 53R 4 KL, URAR S TC I,
MKT =0 I} CI ZEAEE, 4 MKT=1 K CI REHE 10%/KF F2ENIE, 45856 K
MZES (0.012) £ 1%KF B2, SRR FE S s X, &5 Al 99 2% 457
X AR SRR FE I P B ks 4R CASH I, MKT =0 I CI*TC REA B
F, M MKT=1 K CI*TC ZHAE 1%/KF R RE 7 (RECH -0.205), ARKL0 R %=
gt (-0.149) 7E 1%/KF 22, BRI R S m (R HIX, SR 9 28 17 0T 1
MPAF FH A A 5 294 FHBE K. H2b 79 31 50E

4 FRBHES. EHRAMELESHLER

KA. TC2 adj AR : CASH
HHI=0 HHI=1 Chow-F HHI=0 HHI=1 Chow-F
C 0.394%%% () 430%**
(15.35) (7.98)
CI*TC S0.173%%%  _0.255%%  _(,082%%*
(-3.04) (-2.11) (4.24)
CI 0.004 0.023%*%  (.0]19%* -0.005 0.026*
(1.07) (3.80) (2.59) (-0.73) (1.86)
SIZE 0.019%**%  (.006%** -0.009%*%  -0,0]5%**
(14.74) (3.42) (-3.65) (-3.57)
LEV 0.076%**%  (.07]%** -0.223%*k% () 285%kx
(14.48) (9.16) (-22.33) (-15.56)
MB -0.003**  -0.000 0.020%*%  (,029%**
(-2.03) (-0.00) (8.93) (4.51)
INV 0.051%%*%  (.02]1%* -0.393%*k% () 505%**
(8.19) (2.16) (-33.55) (-22.01)
OCF 0.156%%*%  (,]13%** 0.387%%%  (.480%**
(10.86) (5.00) (14.17) 9.07)
SOE 0.008***  0.003 0.015%**  0.014
(3.61) (0.74) (3.45) (1.54)
POST 0.013% 0.017* -0.002 0.067%%%*
(2.39) (1.91) (-0.16) (3.43)
CONS S0.470% k% (),]94%%* 0.590%*% (.94 %
(-16.42) (-4.68) (10.74) 9.71)
YEAR/IND V v \
R-sqr 0.109 0.076 0.221 0.325
F-Value 39.20 9.00 84.75 49.09
Obs. 8977 3087 8976 3086

T FETPON VR AH, *. 0%, o0 RIZ0RAE 10%. 5% 1%/K 7 R R, 48R4 A F]JZ I Cluster %,
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x5 WimRN. FHRANELESELER

Wiz #x

N4 TC2 adj AR : CASH
MKT=0 MKT=1 Chow-F MKT=0 MKT=1 Chow-F
C 0.346%*% (4] ]%**
(6.52) (9.38)
CI*TC -0.056 -0.205%%%  _(0,]149%%x*
(-0.52) (-2.64) (4.75)
CI 0.010 0.022* 0.012%** | 0.007 -0.007
(0.94) (1.77) (4.12) (0.54) (-0.54)
SIZE 0.020%%*  (0,0]3%** 0.000 -0.017%%*
(4.87) (5.42) (0.04) (-3.53)
LEV 0.059%%* (0,081 %** -0.188%*% (. 265%**
(3.42) (7.56) (-6.04) (-9.80)
MB 0.005 -0.006%** 0.030%* 0.028%%*
(1.21) (-2.00) (2.26) (4.67)
INV 0.056%**  (0,038%** S0.333%% () 440k
(2.94) (3.23) (-9.93) (-16.09)
OCF 0.131%%% (0, 147%%* 0.371%%%  (.427%%*
(4.24) (8.10) (4.80) (8.12)
SOE 0.002 0.011%* 0.013 0.019%x*
(0.24) (2.33) (1.02) (2.11)
POST 0.009 0.013%*% 0.031 0.061%%*
(0.87) (2.81) (1.64) (5.41)
CONS 0.482% %% _().346%%** 0.363* 0.816%%*
(-5.48) (-6.57) (1.83) (7.45)
YEAR/IND \ v \
R-sqr 0.104 0.102 0.220 0.260
F-Value 6.32 9.82 10.59 15.93
Obs. 3282 8782 3281 8781

e FESPN VR AH, *. 0%, o0 RIORTE 10%. 5% 1%/KF R B3, 85 RE0d A m] )2 Cluster %,

(=) T

h T e R RAE, BT —RIEMEERL, &KW

1 7 M A FH B BE 5 7 M A FH BRI A0 455 A FH R, R g Rl % e T
PP AR RIS 3R, AR PR IS e A« (RSO R+ ISR )/ J =7
(TC3) K FATIWHAE (TC3_adj) Kttt Ak T B FE AL A5 AR i (Wu et
al., 2012), RI\EEHIE ML 1A, GEW ESh IR G L, Xt
REIN SR HAE P~ T e i (R e TC3 adj IMEE R ILE 6 5 1 SRS 2 41, RsiR
JTfR, TC3 S8R A, 5 TC3 adj 45RFEM, HE RGN 3G BT
TCI_adj WA FEAR (X377 Sl 56 SR R ML X I 0 85D W90, 45 R R T
TER AR RIS R CT FRFRAE T A IR B I AR [ Bl X 20 FEARAAS (535 2 41, e
SERARTFE TN deAh, BT RDIAE A ST AR BRI R, il
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AV g ki B, WL R AE S B e, AT R, T
B “CONASIRR + NAT 24D /B ” Ve DS s AR R, RRE g R
BRI SCEARLIRAE,

20 KFAIHEMI A ZEE I, FRM T W NS 1 (1) TEERM g pon s AR
HHT TG — AR, JLSE AR A AR AT ¢ 3, S5 —E 3K 6 1R 3 FE 4
SR, MR R TC2 I CI REARZE, AT YA TC2 adj N, CI H%k
7E 10%7KF T 53 IEAHOE, MIKAR 8k CASH I CI*TC REHE 1%KF B B2 5 e,
YHFT Hla fHIb; (2) FHgHT T A A ZE M SOV (] TC2_adj 1%
TC A H), SRR 6 KoMy FRgi s R (3) 1% Larcker er al. (2013) fif kN
AV, T TR AR A, N T HERR “IF ARG T BAT M TS SN E S,
[ AR AT 788 2 i A 7, AT T 3 S 2 5 T AT W 2 T S5 3 1 g i R 22 A Y
5787, Larcker et al. (2013) #5H TMEGE. ATAF/K- Bkt 20w BIUBEAE 24 =) 2 T 11
FEAFRIEAR i, FRAEURIERN HE— Dl T “ BB, SR, AT
FHR, WG —” XA FNAHIAR R, KA, AFIE EF SR 2% m
RRHEHMPET IR ST FRARR, R 1 1 CT PR, XS5 AAR A7 E 1R 5
DML HEAT TAYSR, 25K 7, ar—WIMmELER (TO) 5 CI M RBUEA R,
FUULIH A ST 5 SR AR “ AP A =] [l I BESR AL S8 Z Rk s H . tHREIEAT I 4 FE S vy
MFEF”, IbAh, ROA Y5 CIIMFRBURZE NG, XU T LS DU SN I (1 i
(F) “Z=AT” HIRRMET MRS S SR, R XL RIU™ i & X
AN AEAR B, E AT DAFE AT B A A 0 2 2 R ¢ R B e+ L SRR AR A
X T AR (1) 4 ) ) 4 5 g T (1 A A 2 R T 190 46 v B e 8 ) S ) AR B 1%
O\ T HE AR T A TUT S ML AR AL (Larcker et al., 2013), FTLL, /4% 45 K3 281k,
L7 NI 287/ /NS R el s s Vi ) 1| e oS0 2R B v = M W W R R O VA =
FHMSTERN EE R ORISR, 2012), BUpuEil T “ar#E AR,
T E AR MFEAR” PR IATIC I R BN N A 15 mT . % 8 14 LR 7EIE I
CUSTIEFAAR P EFAZWFEAR” 5L, RN T change B8 (R PY%1)
Hl level #5584 (JE DU, JUILAE change AL EEANSZ Py AR PEIR M . AR PY 271 1) 45 SR mp
DURER, SRl e 2 AR S <Rk fE - Re a7 IR R B3, 5k
fE R AR A B2, mEMAIME R, BT “PrHaEFAREAR” gy
TR B RMEAG AR B3, Hoe = H I 45 AR5 100 .

3. N TR AL S PG A3 BT FH (R R 2 s BE SRR (32 Al 2 X 4% 11 9 R PR R AE )
B aE Ryl Ta bR CE B 45 1R S5 R iR N PERFAE ) S 7 b Am I SREBURMAE FH (7 FH 25 5
AAEY Freeman (1979). Wasserman and Faust (1994). Larcker et al. (2013) /41
(R 2 b R bR, R B RIS AR (2012) HSE X, JETFrH #HINIHT LR
(ARSI E XFEF ML —F0 T T AR EFME R O A dOfE,

" IE41 Larcker er al. (2013) fESCHVITR H), MAHFFIEASREHERITAT T Al 1 DR LA R 258 Py A i)
L, R REIE R LA AR B AR P ZE PR IR



90 Wiz A
F 6 FRERMEAIE (D
1 2 3 4 5 6
TC3 adj TC3 adj EET EE! R
TC 0.045 0.503%** 0.291%**
(0.88) (22.79) (11.61)
CI*TC -0.176%* -0.227%%% -0.150%**
(-2.05) (-4.49) (-3.06)
cI 0.009%** 0.006 0.003* -0.003 0.001 0.013*
(2.85) (0.54) (1.73) (-0.41) (0.39) (1.80)
SIZE 0.011 %% -0.007 0.017%%* -0.019%** 20.018%*%  _0.040%**
(10.90) (-1.61) (17.47) (-9.32) (-10.16) (-10.01)
LEV 0.173%%* 20.213%%% | 0.073%%* -0.335%** 0.061%** -0.102%%*
(42.20) (-9.53) (18.33) (-40.27) (10.97) (-8.41)
MB 20.007%F* 0.027%** -0.001 0.015%** -0.001 0.020%**
(-5.46) (4.77) (-0.40) (5.57) (-0.80) (6.76)
INV S0.187%F%  L0.405%% | (.052%%* -0.604%** 0.021 %% -0.340%**
(-37.99) (-16.29) (10.79) (-60.45) (3.46) (-25.57)
OCF 0.176%** 0.468%** 0.189%** 0.544%%* 0.065%** 0.248%%*
(15.44) (10.32) (16.77) (23.24) (6.51) (11.37)
SOE 0.013%** 0.018%* 0.005%* 0.002 -0.003 0.021%**
(6.77) (2.30) (2.57) (0.43) (-1.15) (3.16)
POST 20.015%*%%  0.021%* 0.022%% -0.006 0.026%** 0.057%**
(-3.74) (1.98) (5.03) (-0.64) (8.09) (7.96)
CONS S0211%%% 557wk -0.443%%% ] 03]%¥* 0.341%%* 1.183%*
(-9.46) (5.90) (-20.31) (22.72) (8.77) (13.86)
YEAR/IND N v J J J J
R-sqr 0.236 0.222 0.111 0.354 0.061 0.136
F-Value 106.63 19.52 47.26 196.92 42.98 91.72
Obs. 12098 12096 13681 13678 12064 12062

T AESAN fE, *y

=7

RN (2): SRFmERIEE

#EE N PRIRTE 10%- 5%F0 1% F 2 45 RE AR EHM Cluster 4.

HFEE: T

IC

ROA4

SIZE

LEV

MB

SOE

BOARD

our

DUAL

CONS

YEAR/IND

R-sqr
F-Value
Obs.

0.024
(0.92)
-0.000%**
(-9.18)
0.001
(0.40)
-0.077%%*
(-6.24)
-0.031%**
(-9.69)
0.029%**
4.91)
0.023%**
(16.62)
0.129%**
(5.19)
-0.022%**
(-2.80)
0.093
(1.46)

\/

0.060
30.35
11976

e fT N E, .+

*Ex I RIRTE 10%- 5%A1 1%KF R B2, 44

23k A FZ T Cluster 748,
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92 iz £k

PRI v B R AE i) PO 5B TR bR Cene  FFREATIN N =200 1%k,
P 28 H 0 BEFRAR RN 25 R FE FR IR AH OC R B T 43510 Cen 5 CI 1Y) Pearson #HC R EN
0.52. Spearman AHXHREH 0.54, VLB E A A ZART & IR, 2 Cen 1E N
AR BN, g5 W R TE 18 8 7 A F SRR Y 38 A2 7 A A AR, Cen
ARGIALEE, HX CIRg AR, SR WER 9 BRI AI (BB Cen 11 t
554 -0.24 A1 1.41); FFIR, WRIEMLEHOE (Cen) RBELEMIT (CD RN
R, SRR SR (TC) MIREAEZE (1 (A -0.04), NI E NN EFE
(CASH) W}, Cen*TC [RBILZR LR NIER (L{EHN 1.82), Z5H K 9 MEH%.
IR RTINS UE I A TE R, S MR P b R 9 258 H s PE R AR AT AE 22 5, S5
TFERR T A FH (5% w225 1 W 45 0 JE3RAR, 55 Zaheer and Bell (2005) (1R 3
Heflo X IS PR A B 5 Y T S5 K] 190 2% 0 i A T (R B A I . 16

4 AT B G R LG KR W 28 5¢ 0T r M AS FH B 5g i, 8 A7E 5L BAg ey
P A FEESR AT T8 5 190 48 R F s AT Ml ) A W) 2 5 45 AR AR A7 AE 2 FRal ik — J7 1HI
RS 0T BEREATHR T (1) AN SO 32 B8 e 5 3 2 I 24 (1) &5 MR 3 22 T e R A
45 BRSBTS B3, B85 T A8 ] B A7 AN [ A 7 MU 1R AT 35 T 7= A= 1 o 5 A
AR NAZ R MR B, N TP A A A S A I H AR sh R — i
HH — EEATAFPATI RS FRAEE LR, RPMER T TR R mE
Y REAS: QA F) A T FAE LS A T A ST IR B FTATFIR A 7 5% A d A g T [F—47
ML INTERIND = 15 WHR A F] BTG AT 3 FHT IR A 7] 5 1% A 5 #AE T 17— 47k
W} INTERINDALL = 1, i — AN bR [ BRGS0 o IS FREAR R 45 R Bon g
WA KA, WA 10 BIRTIUSY, 55— R =588 CTAE 10%KF T 52 EAE,
AR DUS EIR CITC 15 1%7K VT 22 AUH S R 1 45 S W7k INTERIND =0
1 INTERINDALL = 0 PREHFEA 40 53 45 RABAFAE, [0 A7 A0 HeA T35 35 1 A LL 4 W]
FEA (LRI ZS A B )RR H D) BT TS, 25 R () ks
Ba s I — AR EARATIE BN I OCER, ARIA JE T R A 16 R kA% T
FEARTCTE: HLHAR PP N IR LA 32 A w] . SEMcRIBIEYSE (2007) KRIL, Af
T RS EUFE BRI B PR R AT AT — Le G R, XA Al
SR PERDAZ B 5 o B AR RS, Beak, i T A bR e g
AR LU A, FRAIE T b YA T A AT =AM T A F] (INDALL =1)
FEASKBEAT A 09T, S5 ILE 10 55 . N8 CRIE 48 B, B = REA s>
SIEATAE S, AEHE N ATV 45 R 3D ; (3) [RINIEE T2 & By (T 5 iy 4b
TAFEATN. (INTERINDALL = 1) VAR =AM 4T\REAR (INDALL = 1) W%, 45
R 10 MG ™, CLIE 10%/K°F F B IEAE, CIFTC 76 10%/K°F T 22 7iAH
Ko LA =AM SR (A0 43 F FEXT A ST “ A6 I 2817 B e g kA L 24
T I

5. UbAh, FRAEM T RRE AR CGRMRTRR, g5 BRI (1D BkE AR

B VRN TS s RIRE AR (2012),

1 I SRR SO AR 2 AR ELTE A 8, IR A M D s br CEBAE T P4 R4 IR 55
ATRSEE N R, SRME 9 IS B EoR, MBI RS, B kiAo E
PR T AR B AR A GG R, 5 Sz RO S R AL B R T 2
PBAEAS BIRBE R ZE I A W) DA 5% T U e fa i I 45 A G T IX— 4518
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Al e A m) S IR Z IR NS5, T BRI AR AT A X8 S A R, X 7
TRAGRKAF LG “Raha s, RAEERRI7 5. e s ” =Fiml fEsgii
LA A ARPAREAR (RPT), #A W RPT=1, 50 RPT=0. £ Bor% ok
AEGAT 0 UL G5 RAE P SRREAHIAR AR B2, DLW AS SCES R AN R RIRAT B 1y 7™ A 5 5
(2) — Bk, 2w LB BE W) s B m R IR, B2 ) R R I A
BEAFAEE S . M AR DA S B AR “ 47 ZIRIRR, w et 5%
el ) B A FIREE F R R HE, AHEFME ST Ehaw
I B AAT AR M S, LR AEDE AL BE T 2w #2 Bl A R HREA R IR #
B AT A B B TR, BEE A RAOE B A E AU L,
BRI B2 AN AR A R s 028, AR RFEA S A AN 32 I . 24
RO T E R MR, BILAEAAE R AR AL GESCY: A I At Ae
S R AR B B S B b AT IR I 5 SO 1, 002 00 [ 2w sk,
BUH AR KRB ASHAE T R A F AT, R RAZL.

RO LHNEIERS MO E iSRRI EE S A

) (2) 3) 4)
NAE: TC2 adi A E: CASH N R TC2 adi WA E: CASH
C 0.41%%% 0.33%%*
(11.73) (11.19)
Cen -0.00019 0.0024 -0.000033 0.0018
(-0.24) (1.41) (-0.04) (1.22)
cI 0.0034* -0.0061
(1.69) (-0.53)
CI*TC -0.19%**
(-2.93)
Cen*TC 0.017*
(1.82)
SIZE 0.015%** -0.013 %% 0.015%** 0.015%**
(7.07) (-3.13) (7.28) (-3.50)
LEV 0.075%%* 0.24%%* 0.077%** -0.25%**
(8.11) (-11.26) (8.52) (-11.94)
MB -0.0025 0.028%** -0.0026 0.027%**
(-1.02) (4.84) (-1.08) (4.74)
INV 0.042%%* -0.42%%* 0.042% -0.44%%*
(4.06) (-18.28) (4.17) (-18.81)
OCF 0.15%#%* 0.41%%% 0.15%%* 0.43% %%
(9.13) (9.41) (9.42) (10.06)
SOE 0.0074* 0.015%* 0.0080%* 0.013*
(1.84) (2.03) (2.03) (1.73)
POST 0.013%** 0.013 0.014%* 0.028%+*
(3.35) (1.24) (3.08) (2.88)
CONS -0.39%** 0.72% % -0.39%** 0.77%*%
(-8.45) (7.45) (-8.74) (7.89)
YEAR/IND \ \ \ \
R-sqr 0.092 0.243 0.093 0.257
F-Value 14.2 23.3 18.5 22.1
Obs. 12032 12030 12521 12495

e FSAA I, * 0 e RORTE 10%. 5% 1%/KF T 235 S7REd A 7 R Cluster P42,

T T R 2K

It 40 5 e 4 = s
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(M) FHE—FHH"?

TEFTIA RN 53 B AR B2 ) = I 284 11 5 KA 37 T 2 3 i 2 ) 1) e I A PRI 3R
AUER, 2D hlnl A w5 BB, AR TR, 27558 BOK B4
WS AT A o) FEARTE

U A T RE—20 DA ) J2 TR I 45 K] 10 48 0k i A ) B LA P AR 1) 52
M, FRX AR A TS BB ZE o TR R N EE o A w45 BIREE UINFO)
AR 5 (Armstrong et al., 20100, # ¢ FEEREFZ A F] 0 MBS T 445 B A7 4
MU ERER N E 7 2L b, WA 2 "E B, B INFO=1, 5 INFO=0.
TR TR, A FME BB 5000 5 i BRI R AR, B4
55 R A A A 1 A0 96 5 R AE INFO = 0 4500 B2 CREMEKEN 1%), e
INFO =1 AN, UL Z5 AL BT v A% P AL A (9 4 FH 2 SR B (R EEA
B 51 /NN I R = B 2 3 Y I VA V| SO Doy 4 I | I (= N /v O (707 D e (=B 2
BRI a], AeA5 BRI ) AR, R a3 AH G B4R (145 B AR 20T
RIATHE I, ST S5 R TAL E 0 PSR AT A B M AR 55 s T RIS 4 22
A R AN ST 5, BT ) P S R (1 B A B BRAR B IR K15 B3R D,
BRI S ETURE R A TR, A TE L = & 4 W 45 3-8 I B A U AR (S
SIOPER I 2. BT, 4510 U B Z5 R BT AR IR 45 B 385 A m A A B
EBRLR.

2. FIEX 5> T AT MAEL (DSIZE) LR (DAGE) HMATKIY:, &0 FAT
M2 R R i 7 38, A% A R RUBA T rp i 3. B DSIZE =1, 50 DSIZE
=0; #oaw ENTER N 2 4ELL ENE X DAGE =1, 750 DAGE =0 (U344 ETi4ER
3AEX Gy, SRR RS R 12 SR GRS kA SRR R
T BAE R R W HPAEAE L SR 5 s A A AR 1) 06 2 2 BEAE RS R I
FIRL AR A A A FIAEAE . ATREMI IR . WA I R 5 2 52 AT S # R T 5%
W (Burt, 1992, 4l (S e 45 M X g4 F R 3R ) “He bt ” IR, 6 TRt
BN WV RIAE R A W, AV B A TR ) A F) I S B AR S R
A FEIFBR TR AR AT PRI R LU A A Fl B AR
SEM AL RT- 7 RRFE G AR, TR FAARRY R Sk — 22 B w R g
KAGATZ AW I E Zh L TR 25, 138 98 0 24 1) 45 A Tl T ] e L5 1R
REZ—, FEHE R FEFMWERLEH A EMEE ¥ 5% (Structural Autonomy). A 4%
SRR I AL A 65 B A ) A N -5 R R AR B2 b A S A R |
TR 2B AE

3. T RS R HAE AR 5 AN A B IR DA, A5 4 SR 2 [ A
(2013), #E MP AT MBUK R4k BUEIAZ &, WHRFEG R 2004, 2006, 2007
2010, W MP=1, 50 MP Jj 0. 4513 13 fiow, 7858 MBCKTERA R (MP =0 41),

=R YN e
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F11 FERIE. SHRSELER

Wiz #x

INFO=0

INFO=1

INFO=0

INFO=1

KA : TC2 adi WAER: TC2 adj

K4S CASH

NAS & CASH

TC 0.41 %% 0.39%%*
(15.37) (7.82)
CI*TC -0.20%%% -0.091
(-3.39) (-0.81)
cI 0.0016 0.0087 0.0064 0.031%*
(0.46) (1.04) (0.89) (-1.97)
SIZE 0.014%%*x* 0.018%*x* 0.013%*x -0.0090*
(12.32) (6.86) (-5.37) (-1.80)
LEV 0.072%%x 0.095%*x L0.23%*% -0.29%%*
(14.98) (9.29) (-23.51) (-14.56)
MB -0.0026 -0.0034 0.029%%* 0.023%**
(-1.62) (-1.01) (8.87) (3.66)
INV 0.046%** 0.022%* -0.44%5% -0.34%%
(8.05) (1.73) (-37.35) (-14.13)
OCF 0.14%%%* 0.16%** 0.44%5% 0.29%*
(10.49) (5.52) (16.30) (5.32)
SOE 0.0083*** 0.0069 0.017%** 0.0097
(3.74) (1.41) (3.86) (1.05)
POST 0.015%%*x* -0.020* 0.057%*x* 0.032
(3.19) (-1.94) (5.93) (1.51)
CONS -0.38%** -0.43%%% 0.72%*% 0.59%**
(-14.57) (-7.20) (13.56) (5.24)
YEAR/IND v N v N
R-sqr 0.089 0.135 0.247 0.237
F-Value 28.7 10.4 89.0 18.7
Obs. 6951 5112 6951 5112

e FGAA CE, * 0 R IRORTE 10%. 5% 1%/KF T B35 G7R &2 7] I Cluster %2,

R (o7 5 A P SREDOMT R M AR A P AR PR R R AR A 100, (ELAE BT B
KA (MP = 1 4D S5 R B35 . nTREMIMEREA P A G, BliE KA EERT (2011)
I HLAE B VAT T BT T B SR I SIS 5 S5 T AR, B 1T R S A 0T S e AR
PEREDE R o X UE WA A - s AR 10 45 2R 3 27 AR AR B T BOSR TE AR ER47 (1 PT B Jid
D, AEDE TEGR T AR IY], 7 M AF 5 2 1™ A b e R 2, A k) 4%
A E T A PR AR S E AN 3 TR 3A B 2 A 33 el 3= Sy iy S B 1M A= (R R M
15 H RSO = B R BE T3 07 T S AR (R R AR FD , SRR 52 M BOK R4 4,
FIMLAS I SE 2 3 ] AR E R B, AERTS D0 b 1A oIl A T e 0 <1l L 10y IR 7
W Z LRI ANREFF AL S FLIR, HHIGTERIZ (Closure) 5 s IR 45 5% R Jr™ AL
MHEAEMRTEAN R, AR E S 2 AR “95Icas” MIP0Fs, SR 7E A A1 kg 45
AR B M. RS TBCR R A Y], SRR A B AL, F T iida i
B A o USRS B BT T4, I SRIBR 45 5% 8 7 25 X 190 2% 8 573 -2 1) PR A3 A D BE
FAE, SRR AL B AR AR T 5 255 — 28, A, (EBT MBORTEAA Y, “HtN iy
S P A SAT A AR T F AN SZ A S BRI, eI TR TC AR AR R 2R
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A E WG 7 RAFEIL “AF BPLFH” A gL s, BIAE BT iR s i i s
RE PRI &5 MR AL B A E A

4, BEAN, T FEE R W 2 A B A R b AT R SRR A B e, A —A
BEO R R AR S S RET T AT, o a7 AT R 5 10 R B I A
(ROA). H# =i % (ROE), VIKZKNELFEGMFER W (RED) 1EAR
AL SRR B, SRR YRR —4ET, LR & ROA_adj ROE_adj i& /& RET,
FRW LA OC (RELE 5% 1%KF FRFE), KKMEE, ROA adi REALE,
ROE adj 1 RET B35 MR, 110 H AL b . SR SL Ui B, G5 0T 19X 2% o7 i Aff 5
gh AR T ARG 3T .

Fz 13 KHBXK. EHRS5EIER
MP=0 MP=1 MP=0 MP=1
NAZ . TC2 adi NAS&: TC2 adi WA HE: CASH  [NAFHE: CASH
TC 0.447%%* 0.37%%*
(15.10) (9.28)
CI*TC -0.25% %% -0.060
(-3.77) (-0.69)
cI 0.0010* -0.0042 0.00075 -0.0083
(1.74) (-0.95) (0.09) (-0.88)
SIZE 0.018%%** 0.014%** -0.0078*** -0.012%**
(13.49) (11.02) (-2.99) (-4.39)
LEV 0.063%** 0.098*** -0.23%%* S0.25%%*
(10.77) (15.90) (-20.55) (-18.65)
MB 0.0029 0.0030%* 0.040%** 0.019%**
(1.62) (2.10) (11.52) (6.31)
INV 0.015%* 0.0077 -0.40%** -0.39%**
(2.47) (1.19) (-33.41) (-28.18)
OCF 0.15%%* 0.1 1% 0.39%%* 0.52%%*
(9.30) (6.15) (12.26) (13.74)
SOE 0.0051* 0.0075%* 0.015%%* 0.017%#%
(1.88) (2.57) (2.92) (2.81)
CONS -0.44% %% -0.37%%x 0.58%%* 0.71%%*
(-15.04) (-13.03) (10.25) (11.51)
IND \ \ \ \
R-sqr 0.066 0.084 0.223 0.224
F-Value 71.5 65.3 216.6 167.6
Obs. 6915 5148 6914 5147
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Abstract

A firm’s social network can provide it with competitive advantage, while its trade credit
may reflect the competitiveness of its business operations. Unfortunately, there is a lack of
crossover studies looking at both social networks and business credit. This paper
investigates the influence of a firm holding different structural hole positions on its trade
credit. By defining networks as directors’ interlocking positions and using social network
analysis to compute the structural holes, this study demonstrates empirically that firms with
more structural holes get more trade credit, thereby enhancing their competitive advantage
in the market, and their trade credit-cash sensitivity also decreases. These results hold after
controlling for the endogeneity problem and the influence of a network centrality measure.
Additional analyses show that the influence of structural hole position on trade credit is
more obvious in highly competitive industries and regions that have a higher level of
marketisation. Moreover, the effect is found mainly for larger and more mature firms and
those situated in a worse information environment, and often manifests during a time of
loose monetary policies. The results suggest that the control and information advantages
obtained by positioning in structural holes are important in enabling firms to obtain trade
credit, which can enhance their competitive advantage. The conclusions contribute to the
literature on social network and corporate finance.
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l. Introduction

The economic behaviour of firms is embedded in the social network (Granovetter, 1985)
and business activities are conducted in certain competitive arenas. Accordingly, the
competitive advantage obtained by firms in market competition demonstrates not only
resource superiority, but also confers a relationship advantage which may contribute to the
production of trust, acquisition of social resources, and reduction in transaction costs (Burt,
1992). Consequently, the different structural position of firms in the social network has a
direct impact on their competitiveness. It has already been shown that Chinese entrepreneurs
are actively expanding into structural holes in the external environment to achieve
favourable resources (Yang, 2004). Furthermore, trade credit is a good reflection of the
competitive advantage obtained from market competition, and can form an optimal
foundation for transforming network advantages into business efficiency. As a debt contract
based on a trust relationship, trade credit may result in differences in the parties’ negotiation
ability due to their network structural positions. One of the significant factors is the
embeddedness of the network structure. Burt (1992) was first to propose the concept of
“structural holes,” noting that in some social networks, there are indirect or interrupted
connections between some individuals, which seen from the overall network perspective,
can be considered as holes in the structure. When there are such structural holes, any third
party that can link the two disconnected parties has an information and control advantage,
and so plays a vital role in the firms’ competitive behaviour in the market. Unfortunately,
however, few scholars have conducted crossover studies from the perspective of both
structural holes and trade credit.” This paper explores this issue.

Organisations in the social network float in an environment formed by all kinds of
relational networks, and resources are accessed mainly through specific and embedded
individual networks. According to Jackson (2008), the measurement of social interaction
can be modelled on the basis of specific actors in the social network; therefore, networks are

constructed in this paper through the common board membership relations of influential

2 From a sociological perspective, a social network consists of two parts that decide the main interaction,
namely the network relationship and structure (Granovetter, 1992). The network relationship perspective
does not distinguish particularly between strong and weak connections, but focuses on whether or not
one exists. However, the network structure perspective, especially that focused on structural hole
positions, distinguishes between types of relationship. More attention is paid to the bridge connection
positions in organisations of different types for achieving information (if these are different for the two
firms) and control advantages (if individuals linked by the intermediary agent require to connect, they
must go through the intermediary). The embeddedness of the network structure created by such
connections focuses on the strategic structural position of the individual, and stresses the functions of the
intermediary and bridge. In particular, the structural hole is the type of network structure position that
frequently occurs in the study of social networks. Granovetter (2005) also considers that in most cases,
what is most important in terms of competition is not the quality of network relationships, but the
positions of bridges between different networks. Zaheer and Bell (2005) find that the influence of
company networks on performance is produced by the structural hole structure, rather than the immediate
network relationships.
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directors and senior managers, so as to illuminate the relationship between the network
positions of firm structural holes and trade credit. Specifically, in this paper, the director
network generated by the common service relationship is constructed using data from
A-share listed companies from 2001 to 2011, and the network positions of the structural
holes for different firms calculated using the network restraint coefficient. This enables the
differences between the costs of acquiring and applying the trade credit of listed companies
in different structural hole network positions to be compared. The empirical results show
that firms with more structural holes can get more trade credit and enhance their
competitiveness in the product market, as well as reducing their trade credit-cash sensitivity.
This result remains unchanged after controlling for the endogeneity problem and the
influence of network centrality. Additional analyses show the influence of structural holes
on trade credit, which is more obvious in more competitive industry sectors and in regions
with a higher degree of marketisation. Moreover, the role of structural holes in trade credit is
mainly seen among larger firms, firms that have been listed for longer, those with a worse
information environment, and those operating during a period of loose monetary policy.

This paper contributes to the literature in the following ways. Firstly, studies of trade
credit to date have mainly been based on the perspective of the attributive characteristics of
a single firm. This study is conducted from the perspective of firms’ structural hole positions
in a social network, and shows that these positions may strengthen the acquisition of trade
credit and reduce the cost of applying it, while the hole also relies on market contracts to
exercise its function. This paper accordingly extends the literature on trade credit. Secondly,
crossover studies of social networks and corporate finance have become common in recent
years (Engelberg ef al., 2012; Cai and Sevilir, 2012; Fracassi and Tate, 2012; Larcker et al.,
2013), but most are based on the perspective of network tie (if such exists); research on
network structure and its links to organisation and strategy tend to use small samples so that
the position of a firm may be more easily (although artificially) separated. This paper starts
from the perspective of the structural embeddedness of a network, and draws on a large
sample of listed companies in China. Differences in structural hole positions between firms
are shown to have a large impact on corporate financial behaviour. In addition, the
conclusions of this study have practical significance. During the downturn in capital markets
and the macro-economy in recent years, trade credit is crucial for firms’ operation whether it
is seen as an alternative means of financing or as an approach to dealing with market
competition. This paper shows that firms can gain trade credit by expanding their strategic
positions in the social network, so as to capture opportunities for market competition.

The remainder of this paper is arranged as follows: Section II presents the literature
review and research hypotheses; Section III the research design; Section IV reports the

empirical analysis, and Section V sets out the conclusions.
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Il. Literature Review and Research Hypothesis
2.1 Social networks and trade credit

There are two perspectives from which to study social networks: their structure and the
intensity of ties. Literature focusing on the structural perspective concentrates mainly on
topics such as corporate innovation and entrepreneurship, strategy, and organisation. It has
been shown that a firm’s position in the network structure and management network affects
its strategy and performance (Walker et al., 1997), innovation and entrepreneurship (Rodan,
2010), market share (Baum et al., 2005; Shipilov et al., 2006), amount of patents (Ahuja,
2000), and knowledge transfer (Reagans and McEvily, 2003). Yang (2004) points out that in
transition economies, especially China, entrepreneurs are actively developing their structural
hole positions in the external environment to gain access to resources. Yao and Xi (2008)
find that a firm will have more of an advantage in coping with changes in the industry when
its senior managers have more structural holes in the consulting network. Qian et al. (2010)
show that firms in network centres with more structural holes have an advantage in terms of
innovation. Liu et al. (2011) measure the network positions of firms using the centrality and
structural hole indexes, and show that different redundant resources are positively correlated
with the degree of firms’ diversification, but the regulatory role of network positions may be
different due to the types of redundant resources. All these studies use small samples in
order to artificially separate the network positions of firms more easily.

Research from the perspective of the intensity of network ties has become more
popular in the field of corporate finance.” For instance, Fracassi and Tate (2012) define the
external networks of company directors and chief executive officers (CEOs), and find that
CEOs with greater power are more likely to appoint directors who are connected to their
networks. Engelberg et al. (2012) find that if the senior executive of a bank has an alumni
relationship with the senior executive of a company, the company may be able to obtain
lower interest rates and demonstrate better performance. They suggest that the social
network relationship can result in more information or better supervision. Larcker et al.
(2013) show that a board of directors in a central network position can earn higher stock
returns. Chen and Xie (2011, 2012), using data from Chinese capital markets, show that
independent directors in central network positions can improve the company’s investment
efficiency and executive incentives. However, this literature, such as Fracassi and Tate
(2012), Engelberg et al. (2012) and Larcker et al. (2013), attaches primary importance to the
discussion of the existence and intensity of network relations (that is, exploring whether
there are any network relationships, or measuring their intensity with reference to centrality).
Some Chinese literature shows a similar trend (for instance, Chen and Xie, 2011)), while

there has been a lack of studies on network structure. Moreover, no research to date explores

* For a more detailed research summary please refer to Chen, Xie, and Huang (2012).
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the impact of network structural hole positions on corporate finance behaviour, especially
trade credit. However, even though less work has been done to examine accounting,
corporate finance, and governance from the perspective of network position, this perspective,
as a significant component of social networks, obviously cannot be neglected. Granovetter
(2005) and Jackson (2008) stress the significant role of network structure position for firms’
economic outcomes, including the corporate financial system. Mitchell (2005) identifies that
the structural hole positions taken by CEOs play a significant role in the efficiency of
corporate governance, and emphasises the importance of this element. Shaw et al. (2005)
select the structural hole position, as a kind of the employee network, to discuss the
influence of employee demission and social capital scattering on corporate performance.
Zaheer and Bell (2005) also find that the influence of corporate network on performance is
not generated directly through the network relation, but through the structural hole network
structure. Therefore, this paper attempts to study the influence of social network on
corporate financial behaviour from the relationship between firm structural hole positions
and trade credit.

Current research on trade credit concentrates on exploring the theories of alternative
financing and the buyer’s market. According to the former, the offering and acquisition of
trade credit by a firm is a kind of financing substitution for bank loans, while the latter
(Fabbri and Menichini, 2010) proposes that it is mainly related to the quality of the buyer’s
client credit, with the suppliers willing to provide trade credit for certain clients in order to
promote product sales. Yu and Pan (2010) prove the trade credit competition hypothesis for
China’s capital market, and show that private firms use it more than state-owned firms as a
means of competing in the product market. Liu et al. (2009) find that different levels of trust
between regions may result in various forms of contract signing, and there is also a great
difference in the trade credit model. Lu and Yang (2011) find that in Chinese capital markets
the substantial existence of trade credit during a period of loose monetary policy can be
explained by the buyer’s market theory, while under a tight monetary policy the alternative
financing theory applies. Liu and Sheng (2011) find that under the existing bank credit
system, there is still a certain degree of credit loan prejudice against nonstate-owned firms,
while the trade credit system plays a significant supplementary role in the bank credit
system. Wu et al. (2012) point out the asymmetric cost of using accounts payable and
receivable, and find that financial development plays a significant role in the cost of using
trade credit. In conclusion, there is a lack of literature on the acquisition and cost to firms of
using trade credit from a network perspective. This paper examines both aspects using data

from a large sample of listed companies.
2.2 Structural hole network position and acquisition of trade credit

The sociologist Ronald S. Burt defined the structural hole in the book Structural Holes:



110 Chen

The Social Structure of Competition in 1992. He considers that the social networks of
organisations and individuals can be divided into two types: a structural network without
holes, where any individuals is connected to other individuals directly, with no interrupted
relations between any two people, and a structural network with holes, where some
individuals are not directly connected to each other. If one takes an overview of the entire
network, it can be seen that there are holes in the structure. Compared to a dense network
without any holes, the actor in the central position in a network with sparse relationships
may obtain more heterogeneous information, which will help him or her to gain a dominant
position and other antecedent advantages. Structural holes not only confer advantages in
terms of actors’ acquisition of resources, but also have strategic benefits. Burt (1992)
considers that the intensity of a connection is not necessarily related to the amount of social
capital, and the key to achieving competitive advantage is to take up a significant structural
position in the exchange of resources. Specifically, such an advantageous position consists
of one where information and control benefits may be obtained.*

Differences in the strategic position of firms in a social network can be explained by
the theory of structural holes. Figure 1 illustrates a network relationship diagram for five
firms. The solid line represents a direct connection between directors, while the dashed line
represents a lack of any connection. There are five participants, A, B, C, D, and E, in the
network. There is no direct connection between B, C, D, and E, all are directly connected to
A, so A holds a core strategic position in the network. In addition, the other four firms must
all communicate through A, and as a result, A controls any cooperation between them. It can
be seen that the structural hole is the gap between nonredundant contacts. As a result,
contacts on each side of the hole have accumulated but not overlapping network gains, and
the firm in the central position plays a crucial role. The theory of structural holes describes
how social networks in competitive fields create opportunities for some actors and affect
their relationships (Burt, 1992), and how more structural holes may help them to gain
competitive advantages. Before measuring the network positions of structural holes, the
direct relationship between firms is defined as follows: if the directors/senior executives of
two different companies hold positions on each other’s boards, the companies may have a
direct connection.” In a firm network connected by directors, the members of each board
can be seen as a clique, so there will be no direct connections between directors who do not

hold any additional posts; instead, they may communicate indirectly through a linked

Information benefits mean that the actor in a structural hole position may achieve and exchange
heterogeneity information in various ways to act as an intermediary. Control benefits mean that such an
actor may connect other, disconnected individuals and hold a core position in the mutual connection of
other nodes in the network in order to achieve control over the flows of various crucial resources and
their accompanying benefits.

Liu et al. (2011) construct the structural hole positions of interlocking directors, which are connected to
the diversification of strategy. Xie and Chen (2012) construct a directors’ network through their common
board seat relationships.
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director. In this way, the entire firm network is full of structural holes. In the circumstances,
the network position of the structural hole is based on the firm’s social network as formed
by the interlinked directors.® Such network input, from the perspective of individuals, and
network output, from the perspective of the organisation, is the general approach to studying

social networks (see for example Jackson, 2008; Larcker et al., 2013).

Figure 1 Map of Firms’ Structural Hole Positions

As seen from the social network, the structural hole captures the indirect relationship
between disconnected network members in order to realise information and control benefits.
On that basis, social capital can be defined, since the structural hole between network
members determines the potential for information and opportunities. In a firm network with
a large number of structural holes, the bridge plays an intermediary role, and the nodes
taking up a bridging role may connect separated subnetworks to communicate information.
If a firm is located at the bridging node, it may occupy a position where it can seize
information flow and business opportunities, making it easier to gain intermediary (control
and information) benefits. The following section explains this in terms of the specific
acquisition and application of trade credit.

Trade credit is a market resource configuration procedure achieved on the basis of an
operational consensus reached between firms at a certain level of technological constraint
and according to the corresponding market competition environment. It is a kind of
unsecured debt contractual relation. The application of trade credit results in a time lag in
the exchange of goods and cash during the transaction process; in other words, current
income (expenditure) becomes the future cash inflow (outflow) of firms. If a firm can gain
more trade credit in market competition, it holds the cash of other firms and thus gains a
form of interest-free short-term financing. This is also a powerful reflection of its market

competitiveness. Given the gaming of trade competitors in the market, the social network

® The network is mainly generated by the independent directors. In Chinese listed companies, the general
manager/CEO usually sits on the board, so the director network also captures the decisions of senior
management.
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can reflect the relative negotiation status of both trading parties, such that the network can
be measured according to game theory and related theories in the field of economic
sociology (Jackson, 2008). The contractual relationship of trade credit therefore reflects the
differences in the strategic negotiation positions of firms. If a certain firm is located at the
central position of the structural hole, compared with other companies in the same industry,
it may achieve more control and information benefits. The dominant position in negotiations
it achieves as a result may help it gain favourable credit terms in the trading process. To be
more specific, firstly, the information symmetry of both trade credit parties is crucial for a
contractual relationship to be formed. Seen from perspective of the overall network, if the
firm is at the central position of the structural hole, it takes up (through communication and
exchanges with directors) a crucial point in the communication between firms in the
network, and may therefore gain information benefits related to the trade credit contract.
Such benefits may make it easier for the firm to establish trade credit arrangements with
other firms at a lower cost.

Secondly, according to the buyer’s market theory, the main reason why trade credit
exists is related to the buyer’s client credit, the power of which is reflected through the
control benefits and bargaining power it obtains. A firm’s structural hole network position
allows it to control other firms in the supply chain, and trade credit is generated from this
control in trading negotiations. If such a strategic control benefit is more apparent, the firm
may have more bargaining power with suppliers, and hence may obtain more trade credit.

Thirdly, trade credit reflects a kind of implicit trust (Chen and Wang, 2010). For trade
credit contracts without any material guarantees, reputation is a significant factor in
establishing a contract. Moreover, the strategic position of the firm enables it to build up
such trust and reputation (Chen and Xie, 2011). If it is in a structural hole position, it may
gain the trust of other firms and be able to exert informal influence. In conclusion, therefore,
the information, control, and trust benefits of being in a structural hole position can help a
firm secure more trade credit.

Since the firm network studied in this paper has been generated on the basis of direct
and indirect interlocking relationships between directors, in general terms, each firm may
play three roles (supplier, producer, and client) to different degrees at the same time. In
empirical studies, it is also difficult to distinguish between these roles or to determine if the
director is the supplier, producer, or client in the same industrial chain depending on service
condition. Therefore, in this paper, trade credit gained from a supplier will be inspected from
the perspective of the producer, and the incremental role of the structural hole position will
be studied from the perspective of a network of directors rather than an industrial chain.
With the information, control, and trust benefits brought about by the structural hole
network, even if the network relationship of directors fails to penetrate the supplier-client

chain of the firm (i.e. the director network facilitates indirect supplier-client relations), there
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will be no effect on the function of the structural hole position in the director network in
relation to trade credit. This is for the reasons which follow.
At first, the “symbol effect””’

an opinion. The operational and financial risk of client firms obtaining the information and

of network position may enable a firm’s supplier to form

control benefits from other types of network is lower, so the director network will reflect the
overall information environment from the perspective of the company and product
competitiveness, and offer guarantee for the trade credit provided by the firm (as the
supplier).

Secondly, since the network transitivity effect in corporate finance may apply (Uzzi
and Gillespie, 2002), the dynamics of a network of one type of trade partners when it
increases trading with another type may lower demand for unique or exclusive resource
partners to trade with the third party. Such a network transitivity effect also exists in the
logic of this paper. The director network may not itself induce a direct supplier-client
network to form, but the various reductions in trade costs brought about by other types of
network may be transferred to supplier-client relations, increasing the trade credit provided
by the supplier. Uzzi and Gillespie (2002) show that the embedded network of company and
bank may form a unique governance mechanism which then encourages and protects the
capability of banks, thereby further promoting trade between the company and trade credit
suppliers.

Thirdly, and in contrast, since the structural hole position of the client can enable it to
access all kinds of resources, if such a client firm breaches a trade credit contract and
disrupts a stable credit relationship, the reputational damage may be transferred to different
contracting parties through its core structural position. As well as losing trade credit, the
firm will lose social capital, which may in itself have a huge impact. Consequently, due to
the network transitivity effect, firms at structural hole positions have to adhere to their trade
credit contracts. In other words, both the positive and negative impact of holding a core
structural hole position will bring them more trade credit.

On that basis, the first research hypothesis is proposed:®

7 Lin (2002) considers that the reputation conferred by membership of the social network has a symbolic
effect. Even if the actors cannot apply or mobilise the resources embedded in their social network, they
still have a great sense of such symbolism. This allows others to perceive their social capital, which may
improve their social position or reputation. Kilduff and Krackhardt (1994) also show that if an individual
is thought to have a famous friend in the organisation, his or her reputation may be promoted even if in
reality they are not as effective as believed. This reflects the cognitive balance theory.

8 It should also be pointed out that social capital can be gained by two network mechanisms, namely
network closure and structural position. Coleman (1990) considers that the strong connections in network
closure may lead to standardisation and trust. If such logic takes a dominant position, it opposes the first
hypothesis. However, it should also be emphasised that the generation of network closure logic relies on
a strong connection network, and so it belongs to the origin of intragroup social capital. However, the
networks between listed and up-/downstream companies have ultragroup characteristics; they are loose,
informal, open, and their members are not closely connected. Therefore, the logic of structural holes
based on weak connections is more applicable to this paper. Nevertheless, it should be pointed out that
the logic of network closure, which requires verification from empirical results, may still exist.
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H1a: The more structural holes in the director network of a firm, the more trade

credit the firm will gain.

2.3 Network positions of structural holes and cost of using trade credit

The acquisition of trade credit in the market is a reflection of a firm’s competitive
position. The more trade credit the firm gains, the more of the supplier’s capital it holds in
the short term. However, when acquiring trade credit, a certain amount of expected cash
should be set aside for repayment of the liability in the future, because the delayed
repayment of trade credit carries costs. For instance, the possible cash discount may
decrease; the firm may be punished for delayed repayment; there may be damage to credit
reputation (i.e. lowered credit rating) accompanied by opportunity costs; and the supplier
may increase the price of their products. In order to avoid possible delayed repayment costs
and a decrease in cash discount, the firm will have to hold a certain amount of reserve cash.
In fact, there are various kinds of friction, such as industrial adjustment, changes in
macro-economic policy and clients’ operational conditions, and so on, in the capital market,
which may result in uncertainty of expected cash returns in future. These uncertainties
impact future cash outflow (repayment). According to the cash holding motivation theory,
firms hold additional cash for risk prevention and to offset trading costs (Lins et al., 2010).
In addition, some also hold cash to repay credit before the due date in order to enjoy a
discount. The increase in cash holdings caused by the application of trade credit is called the
use-cost of trade credit. Using trade credit may put pressure on the liquidity of firms, which
may further result in an increase in trade credit-cash sensitivity (Wu et al., 2012).

Similar to the logic of the structural hole position and acquisition of trade credit
outlined above, the information and control benefits generated by structural hole network
positions may enable trading parties to gain trust and lower the uncertainty of trading.
Furthermore, if more trade credit is obtained, its cost is also reduced. Specifically, at first,
the cost risk of trade credit is due to the fact that the debt contract is reached on the basis of
trust. The conclusion of a contract generates not only a direct trading cost but also the risk
costs of breach (Williamson, 1998; Fabbri and Menichini, 2010). From the perspective of
trade credit acquisition and application, since the acquisition of trade credit imposes a
liquidity cost, such trade credit reflects asymmetric and uncertain information. Holding a
strategic position may allow a firm to lower the use-cost of trade credit resulting from
uncertainty. The use-cost of trade credit reflects the trading cost during the trading process,
and the trading network between suppliers and customers determines the market constraints
for a firm. In a trading situation constrained by various kinds of embedded authority, the
firm’s network structural relationships may make trading more convenient, or may restrain
negotiations. Moreover, firms at structural hole positions can take advantage of the control

forces in the network to decrease trading costs. Furthermore, companies with more
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structural hole positions can also guarantee the application of trade credit by lowering the
liquidity risk. More positions means that firms can achieve more external financing. Even if
there is no need to achieve such financing at present, the potential fund reservoir may help
to reduce cash holdings. Firms at structural hole positions can decrease their future liquidity
expectations such that there is no need for more cash holdings. On that basis, the second

hypothesis is proposed:

H1b: The more structural holes in the director network of a firm, the lower will be

the sensitivity of trade credit-cash holding.

2.4 Network positions of structural holes, acquisition of trade credit, and
application costs: Market-based contingency perspective

Podolny and Baron (1997) propose the contingency perspective of structural holes.
They suggest that whether or not the structural hole position can be transformed into social
capital relies on the specific network, namely the relationships between participants. In this
paper, the network between firms and trade credit as defined actually belongs to a trading
network, and reflects how the trading nature of firms influences understanding of their
actions in the market (Jackson, 2008). Therefore, the more marketised the trading platform,
the stronger the function of structural hole network position. The application of trade credit
and the liquidity costs to a firm are closely related to the market. Since a contractual
relationship between manufacturers and customers is naturally formed during the
marketisation process (Peterson and Rajan, 1997), it can provide conditions for a firm to
establish its strategic position and apply trade credit. The manifestation of such market
factors can be analysed in terms of the degree of industrial competition and the level of
regional marketisation.

Firstly, the function of a structural hole relies on the level of industrial competition. In a
monopoly industry, a firm can take advantage of its status to achieve a dominant position in
the industrial chain, thereby obtaining trade credit. At this point, the director-based network
is a low-autonomy network in respect of the monopoly industry; that is to say, the impact on
firm behaviour of the information and control benefits gained through the network of
directors may decrease, so the firm relies less on the function of that network. In other
words, a firm may achieve trade credit easily through its monopoly status, and so the
function of structural hole position may not be evident. However, in industries where there
is fierce competition, since one firm cannot achieve more than others through an inherent
monopoly, the structural hole position based on the director network can bring information
and control benefits related to business contracts. Therefore, the structural autonomy of the

director network is much stronger, and the firm can naturally achieve more competitive
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advantage through the network as maintained by individuals. This demonstrates the role of
the structural hole position more clearly.

In addition, according to the hypothesis of trade credit competition, trade credit can be
a competitive approach in the market. When a supplier has numerous competitors, firms can
easily find an alternative, so the acquisition of trade credit is more sensitive. Meanwhile, the
firm’s liquidity risk in such a market is also enhanced after gaining trade credit. Zhang and
Wu (2012) find that there is an incidence relation between market competition and excessive
cash holdings. At this point, the advantage of structural position in the social network can be
reflected in the competitive market. In industries with high market competition, holding a
structural hole position may enable a firm to gain more trade credit, and makes the strategy
of trade credit-cash holding much more sensitive.

Secondly, the formation of structural hole network represents a firm’s spontaneous
behaviour in the market, and its trade credit policy is also the result of market trading. The
higher the level of marketisation and development of a region, the greater the impact of
structural hole position on trade credit. Coleman (1990) considers that the establishment of a
standardisation and punishment system in network relations is based on whether or not the
contract has been concluded in a reliable environment. When the level of marketisation of
the region is high, there will be a good and reliable environment for the signing and
execution of contracts between stakeholders (Chen and Wang, 2010). With such a
background, trade credit behaviour based on the market trading network is much more
marketised, which makes it more likely that a structural hole will confer obvious benefit. On

that basis, another two hypotheses are proposed:

H2a: In industries with high market competition, holding a structural hole
position has a greater impact on the acquisition and use-cost of trade credit.
H2b: In regions with a higher level of marketisation, holding a structural hole

position has a greater impact on the acquisition and use-cost of trade credit.

lll. Research Design
3.1 Research model and variable definition

In order to study the relationship between structural hole position and trade credit, the
acquisition and use-cost of trade credit are considered at the same time, and the model is

built as follows:

TC =a +aCI + Z Controls  +¢ )

CASH. =p +pCI +BCI xTC +pBTC + Z:Controls,H +8 ?)
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Model (1) is used to test the relationship between structural hole network position and
the acquisition of trade credit, while model (2) is used to test the influence of hole position
on the use-cost of trade credit (Wu et al., 2012). Following Burt (1992) and Zaheer and Bell
(2005), the following model is applied for the calculation of the structural hole:

C =, + 2P0 o)
where i is a certain business entity in the network of overall listed companies; j stands for
other firms in the network; and ¢ is another business entity, namely g # i, j. P; equals the
intensity of the direct connection from firm i to firm j (if a director holds posts in both firms
i and j, the two companies are considered to have a direct connection), capturing the direct
relational investment of firm i in firm j. ' p;pj, equals the sum of the intensity of indirect
connections in all paths through ¢ from i to j, capturing the indirect relational investment of
firm i in firm j. C; is the constraint of the relational investment required by the contact
between firm i and firm j, namely the constraint index,” which effectively measures the
deficiency of firm structural holes. The maximum value of the constraint index is 1; for
convenience, we usually use the difference between 1 and the constraint index to measure
the abundance of structural holes (Burt, 1992; Zaheer and Bell, 2005): CI; = 1 — C;;. The
greater CI;, the smaller the network constraint, and the more structural holes in the network.
Therefore, in this paper, the CI index is applied to measure the abundance of a firm’s
structural holes.'”

Four types of trade credit indexes (7C) are used. 7C/ = (accounts payable + notes
payable)/total assets at the end of year ¢, considering that a firm obtaining the trade credit
also offers it. Therefore, TC2 considers the net value of trade credit, namely (accounts
payable + notes payable — receivables — notes receivable) / total assets at the end of year ¢.
Meanwhile, the offering of trade credit involves an industrial difference, so the adjusted
TCI adj and TC2 adj are applied for measurement, and in the subsample study, the
comprehensive TC2 adj is the research variable. Referring to Wu et al. (2012), CASH is
defined as monetary capital / (total assets — monetary capital) at the end of year ¢. It is
predicted that a; in model (1) is positive, meaning that the stronger the structural hole
network position of the firm, the more trade credit will be obtained. The interaction
coefficient S, of model (2) is predicted to be negative, meaning that the stronger the
structural hole network position, the weaker the positive correlation between trade credit

and cash holdings. Following the literature on cash holdings (Lins et al., 2010; Wu et al.,

Among numerous indexes for measuring structural holes, the network constraint index is the most widely
used and has high generality. The higher the constraint index, the fewer the structural holes, and the more
marginal the network position of an enterprise. Therefore, the constraint is usually negatively related to
performance (Burt, 2004).

1% The calculation method of the structural hole index is set out in detail in the appendix.
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2012), the main governance and basic corporate condition variables, such as firm size,
leverage level, growth, investment, operating cash flow, and ultimate controller, are all
controlled for. Meanwhile, the variable POST is set to control for the influence of the
implementation of the Property Law in 2007 on trade credit financing (Wu et al., 2012).
According to the Property Law and the subsequent Registration Method of the Pledge of
Accounts Receivable, banks can provide much more targeted receivables financial products
for firms to use when pledging trade credit, which decreases the technical difficulties
involved in recovering the receivables, reduces the uncertainty of future cash flows, and
thus affects firms’ trade credit behaviour. In 2007, new accounting standards were
implemented by listed companies, essentially reforming nontradable shares. Therefore, the
variable POST also controls for the possible impact of these aspects. In order to lower the
mechanical correlation, control variables are processed with one lag phase. Detailed variable
definitions are shown in Table 1. In the regression analysis, the degree of industrial
competition (HHI) and the degree of marketisation (MKT) are distinguished, and then the
function of the difference in the relationship between the structural hole network position
and acquisition and use-cost of trade credit, under the contingency factor of marketisation, is

analysed.
3.2 Sample and data

The sample is selected from A-share listed firms in the Chinese capital market between
2001 and 2011. After eliminating observations from the financial industry and firms with
board of directors and other financial and governance data missing, 12,167 firm-year
observations are used (different variables have different missing values, so the sample size
entered into the regression in each model is not the same). To calculate the structural hole
positions of firms, all board directors of the sample companies in each year are searched and
this treated as the basic information set, as the network relationships are based on the
directors. Then, each director is given a unique code. After clarifying and cleaning the
database of directors in the listed companies, a director-director model matrix is constructed
which depicts the relations between different directors. If directors i and j both work in at
least one company, the value of matrix (7, j) is 1, and O otherwise. Afterwards, the large
social network analysis program Pajek is used for calculating the network constraint index
of the structural hole positions. In order to eliminate the impact of extreme values, 1%
Winsorisation is conducted for the continuous variables. Meanwhile, a cluster adjustment is
performed from the company perspective. SAS is used for the statistical and regression

analyses.
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Table 1 Variable Definitions

Name of variable Symbol Variable definitions
Network constraint cr Structural hole measurement index, and the method is
index mentioned previously, calculated with Pajek
rCI (Accounts payable + notes payable) / total assets at the end of
year ¢
TCI adi (Accounts payable + notes payable) / total assets at the end of
Trade credit ~44 year ¢t after adjustment
7C2 (accounts payable + notes payable — receivables — notes
receivable) / total assets at the end of year ¢
TC? adi (accounts payable + notes payable — receivables — notes
-~ receivable) / total assets at the end of year ¢ after adjustment
Cash CASH Monetary capital / (total assets — monetary capital) at the end of
year ¢
Firm size SIZE Natural logarithm of total assets at the end of year #-1
Leverage level LEV Total liabilities / total assets at the end of year #-1
Growth MB Market value / book value at the end of year #-1
Investment INV (fixed assgts + construction in progress + irﬁangible assets +
long-term investment) / total assets at year ¢-1
gg ‘e:vratmg cash OCF Net cash flow / total assets at year #-1

Dummy variable; if the ultimate controller of the firm is

Ultimate controller  SOE state-owned, it takes the value of 1, and 0 otherwise.

Dummy variable

before and after the Dummy variable; if the year is after 2007, it takes the value of
. POST .

Property Law is 1, and 0 otherwise.

implemented

Degree of Herfindahl index dummy variable; if it is higher than the

Industrial HHI medium value of all industries, it takes the value of 1, and 0

competition otherwise.

Degree of MKT Dummy variable; if the marketisation index is higher than the

marketisation annual medium value, it takes the value of 1, and 0 otherwise.

Following the industry classification standards of 2001 issued
by the China Securities Regulatory Commission (CSRC), the

Industry / year IND/YEAR manufacturing industry is classified with two codes, while the
others are classified with one code. The sample interval is 11
years, and so there are 10 year dummy variables.

IV. Empirical Results

4.1 Descriptive statistics'

' After the new accounting standard was implemented in 2006, long-term investment is defined as
(held-to-maturity investment + available-for-sale financial assets + net long-term equity investment).
2 To save space, the related coefficient analysis is not provided, but is available upon request.
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The descriptive statistics of the variables are shown in Table 2. The mean value of the
network constraint coefficient is 0.273 (the median is 0.047), and the difference between the
maximum and the minimum is 0.896, suggesting a huge difference in the abundance of
structural holes between different companies. This provides a convenient setting for the
study. The mean value of acquired trade credit (7C1) is 0.118, suggesting that accounts and
notes payable take up 12% of the total assets, and the application of trade credit has become
the main approach to market competition of the listed companies. CASH reaches 0.21 on
average, suggesting that the percentage of cash holdings in the total assets of listed
companies is also relatively large. How to manage this cash effectively turns out to be a
significant problem for firms.

Table 2 Descriptive Statistics

Variable OBS Mean Median Max Min Std.

CcI 12167 0.273 0.047 0.896 0.000 0.298
CASH 12163 0.207 0.142 1.716 0.006 0.227
TCl1 12167 0.118 0.091 0.392 0.002 0.096
TCI adj 12167 0.022 0.001 0.266 -0.111 0.084
TC2 12167 -0.010 -0.004 0.235 -0.360 0.113
TC2 adj 12167 0.003 0.002 0.240 -0.286 0.103
SIZE 12164 21.302 21.204 24.214 19.126 1.075
LEV 12164 0.516 0.511 1.172 0.074 0.218
MB 12096 1.587 1.276 5.049 0.855 0.867
INV 12156 0.451 0.445 0.860 0.033 0.209
OCF 12164 0.049 0.048 0.237 -0.159 0.079
SOE 12140 0.644 1.000 1.000 0.000 0.479
POST 12167 0.379 0.000 1.000 0.000 0.485
HHI 12167 0.257 0.000 1.000 0.000 0.437
MKT 12167 0.728 1.000 1.000 0.000 0.445

Figure 2 shows the comparison of trade credit acquisition of firms with different
numbers of structural holes. If the firms are divided into two groups according to their C/
score (the results of using the median as the standard are similar to those using the average
value), it can be seen that firms with more structural holes obtain more trade credit than
those with sparse structural holes. This trend provides preliminary support for Hla.
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Figure2 Trade Credit Trends for Different Numbers of Structural Holes
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4.2 Regression analysis

The regression results of models (1) and (2) are shown in Table 3, in which the first
four columns show the relationship between the degree of abundance of structural holes and
the acquisition of trade credit. When the dependent variables are TCI and TC! adj, CI and
TC are significantly and positively related at the 5% level. If only the net amount after the
acquisition and providing of trade credit is considered (7C2 and TC2_adj), the coefficient of
ClI is close to significance. Since TC2_adj is equal to (accounts payable + notes payable —
receivables — notes receivable) divided by total assets at the end of year ¢ adjusted by the
industry median, and considers the net trade credit and industrial adjustment, it is a
comparatively comprehensive index in this context; therefore, TC2_adj is used as the main
index for the subsamples in this study. Columns 5 to 8 show the relationship between the
abundance of structural holes and the use-cost of trade credit. No matter which of the four
TC variables is used, the coefficient of CI is significant and negative at the 5% and 1%
levels. Columns 9 to 12 show the results of using cash holdings as the dependent variable
(CASH _adj) after the industrial adjustment.”® The cross-term coefficient is not significant
when the independent variable is TC/_adj, but otherwise, the remaining three cross-term
coefficients are all significantly negative at the 5% and 1% level. The results presented in
Columns 5 to 12 show that a higher degree of abundance of structural hole positions
markedly reduces the sensitivity of trade credit-cash holdings. As the results in Table 3
demonstrate, Hla and H1b are verified in general terms.

The relationship between the network positions of structural holes and trade credit is
further studied from the perspective of the contingency of marketisation agent, as shown in
Tables 4 and 5."* Table 4 shows the results of distinguishing between different degrees of
product market competition. The first two columns show the results of the degree of
abundance of structural holes and acquisition of trade credit after differentiating HHI; when
HHI = 0, the coefficient of CI is not significant, but when HHI = 1, the CI coefficient is
positive and significant (coefficient 0.023, at the 1% level), and the difference between the
two is 0.019. The Chow test further illustrates that the difference between the two is
significant at the 5% level, suggesting that when product market competition is severe,
holding a structural hole position may enhance the acquisition of trade credit. The last two
columns show the results of the structural hole position and use-cost of trade credit after
differentiating HHI. When HHI = 0, the coefficient of C/*TC is -0.173, but when HHI = 1,
the coefficient is -0.225, and the coefficient difference is -0.092. According to the Chow test,
F is significant at the 1% level, suggesting that when product market competition is fierce,

holding a structural hole position may save the use-cost of trade credit. Thus H2a is verified.

"> The suggestions of the referees are noted here with thanks.
' To save space, only the results of 7C = TC2_adj are shown, but the results of other variables are similar
and are available upon request.



Chen

*JOAS] WLITY 9} JB PAISISN]O ATk S)NSAT Y], ‘A[0A102dSAI ‘S[OAS] 90UBOHIUSIS (O1°) PUL ‘S0O"0 ‘100 9IBIIPUI 4 PUB 4y ‘4 1OION

19021 19021 0012l 00121 79021 79021 10121 10121 9021 9021 €011 €012 Q0
88'81 €581 9191 $1°91 69°0T 19°02 70T S1°0T 0T €l 81°8¢ 19°59 86°GLI anfeA-d
€020 €020 6L1°0 6L1°0 90 90 ¥TT0 ¥TT o 960°0 810 091°0 8€€°0 Ibs-g
N M M M M M N I M IN IN N ANIAVHR
(85°9) (59°9) #0%) 90'%) (og'2) (8¢°L) (18°9) (¢8°'9) (b¥'8-) O1°6) (1v°¢°) (082>
#%x%£5°0 #4x7S°0 #%%3€°0 #%%8€°0 #%x669°0 #%%60L°0 %% [SS°0 #xx S50 #%x98€°0" #xxSCY' 0" #xx001°0" #xx£50°0" SNOD
(80°¢) (65°1) (502 Lo y'n (150 WLs) 08°9) (CINY) (1$'8) (19°0) (T6'¢)
#%x0€0°0 ST10°0 #%xCC0°0 #x£C0°0 9100 S00°0 #xxLS0°0 #4x850°0 #xx910°0 #4x770°0 2000 #xx710°0 LSOd
6170 (170 (€52 #s0) (800 (607 (T (€v'0) (881 (88°1) ¥€9) (LE9)
#*x910°0 #*x910°0 #x020°0 %x0C0°0 #5100 #*x910°0 #x610°0 #*x610°0 %800°0 %800°0 #xx010°0 #xx010°0 q0S
(61°6) (0z'6) (Iron (orom) (6v°'6) (8t°6) (oto1) (ot01) (81°6) (8t°6) (67'8) (s6°L)
#xx0%°0 #xx0%°0 #xx97°0 #xx97°0 #xxL1¥°0 #xxS1¥°0 #xxSLY'0 wxxVLY0 #xx971°0 #4xCS1°0 #xx0L0°0 #xxLL0°0 AD0
(LO'8T-) (y0'81-)  (2891-)  (£8°91-) (sT'81-) (€T81-) (90°L1-) (80°LT-) o1 (90°1) (I1s¥7) (60°¥T-)
sk [ 770" w1tk V07 k[P0 sk [P0 | ##x8170"  4xx81F'0"  #xx€I¥V' 0 w1V 0 #xxCV0°0 #xxkCPV0'0  #xx[01°0"  %xx001°0" ANI
(6S°1) (S9°%) or't) (6£1) (16'%) (86°t) (TLy) (L) (S1°1-) or'1-) (86'~) (66'9-)
#%xx9C0°0 #x%x9C0°0  %x%SC0°0  %xxSC0O0°0 #xx8C0°0 #xx8C0°0 #xx9C0°0 #4x9C0°0 €00°0- €000~ %xxL00°0-  x%x%800°0- qan
(og'11-) (cei1r) (0T'6°) (81°67) (Lzir) (rzir) (0z°67) (L1'6°) (81'8) (TL L) (859¢) (90°L€)
2%V C 0" #xxVC 0" %xk00°0"  %xx0C°0" | #xx€VCT0"  #xxCPCT0"  #xx€0C°0"  %xx€0C°0" #xx9L0°0 s4x7L0°0 #xxSCL°0 #%%3C1°0 AT
(L6'C) (€6'C) (ss°1-) (85°1-) (¢6'C) (16'2-) (¢s'1°) (95°1°) (C19D) (S1°L) (€£9) L6's)
#0100 %x4C10°0-  €900°0- 90070~ [ #%+C10°0-  #x%C10°0- 900°0- 9000~ | ##+ST10°0  %#xS10°0  %%%S000  #%%S00°0 qzIS
(Lz0) (00°0~) (Ly'T) (18'1) #1°0) #1°0°) (€L°0) 6L1) (I1s'n 091 (Le2) (8¢0)
8200°0  TI00000°0-  %%STO- %8200 100°0 100°0- 800°0 %8200 €000 €000 *%900°0 +x900°0 o)
(88°C-) (cLe) (€207 (LT (06'C-) (18'2-) (€52 (6£72)
#5310 #8170 €100~ #x0C°0" #xxL81°0" #xxL81°0" *%x8SC° 0" %9120 OLx1D
(6L 11) (Ssy'11) (8°0) (8¢0°) (cLin) (6S°11) (sT0) (6£°0)
#2010 #5460 £600°0 12070~ | #%+907°0  ##%86€°0 ¥10°0 1200 o1
Ipv 701 01 Ipv D] 101 Ipv 701 [¥3 Ipv D1 101 Ipv 701 [¥3 Ipv D1 ID1
.\mﬁml\;\%v\U HEQNCN\/ “COUQOQDQ HSVD noﬁn—ﬁﬁw\/ H_EDUCOQQQ oA noﬁn—ﬁﬁw\/ HEDGEQQOQ
41 1 01 6 8 L 9 S ¥ € 4 I

122

JIPAID) IPEI], puk UonIso O [eINJINIS UIMIIq diysuonedy ¢ dqeL,



Social Network and Trade Credit: Evidence Based on Structural Holes 123

The results of marketisation are shown in Table 5. Similar to Table 4, when the
dependent variable is 7C and MKT = 0, the coefficient of CI is not significant, but when
MKT =1, the coefficient of CI is positive and significant at the 10% level. According to the
Chow test, the difference (0.012) is significant at the 1% level, suggesting that the higher the
marketisation level is, the stronger the function of structural hole network position in the
acquisition of trade credit. When the dependent variable is CASH and MKT = 0, the
coefficient of CI*TC is not significant, but when MKT = 1, the coefficient of CI*TC is
negative and significant at the 1% level (coefficient -0.205). The Chow test shows that the
difference (-0.149) is significant at the 1% level, suggesting that in regions with a high
degree of marketisation, the network position of the structural hole may enable more savings

in the use-cost of trade credit. H2b is accordingly verified.

Table 4 Product Market Competition, Structural Hole Position, and Trade Credit

Dependent variable: T7C2 adj Dependent variable: CASH
HHI=0 HHI=1 Chow-F HHI=0 HHI=1 Chow-F
C 0.394*** 0.430%**
(15.35) (7.98)
CI*TC -0.173**%  .0.255%*%  -0.082%**
(-3.04) (-2.11) (4.24)
CI 0.004 0.023%*x* 0.019%* -0.005 0.026*
(1.07) (3.80) (2.59) (-0.73) (1.86)
SIZE 0.019%** 0.006%** -0.009***  -0.015%**
(14.74) (3.42) (-3.65) (-3.57)
LEV 0.076%** 0.071%** -0.223**% (. 285%**
(14.48) (9.16) (-22.33) (-15.56)
MB -0.003** -0.000 0.029%** 0.029%**
(-2.03) (-0.00) (8.93) (4.51)
INV 0.051%%* 0.021%* -0.393**%  .(Q.505%**
(8.19) (2.16) (-33.55) (-22.01)
OCF 0.156%** 0.113%** 0.387%** 0.480%**
(10.86) (5.00) (14.17) (9.07)
SOE 0.008%** 0.003 0.015%** 0.014
(3.61) (0.74) (3.45) (1.54)
POST 0.013%* 0.017* -0.002 0.067***
(2.39) (1.91) (-0.16) (3.43)
CONS -0.470%*** -0.194%** 0.590%** 0.941%**
(-16.42) (-4.68) (10.74) (9.71)
YEAR/IND ol ol v
R-sqr 0.109 0.076 0.221 0.325
F-Value 39.20 9.00 84.75 49.09
Obs. 8977 3087 8976 3086

Note: *** ** and * indicate 0.01, 0.05, and 0.10 significance levels, respectively. The results are clustered

at the firm level.
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Table S Marketisation, Structural Hole Position, and Trade Credit

Chen

Dependent variable: 7C2 _adj Dependent variable: CASH
MKT=0 MKT=1 Chow-F | MKT=0 MKT =1 Chow-F
TC 0.346%** 0.411%**
(6.52) (9.38)
CI*TC -0.056 -0.205%** -0.149%**
(-0.52) (-2.64) (4.75)
Cl 0.010 0.022* 0.012***] 0.007 -0.007
(0.94) (1.77) (4.12) (0.54) (-0.54)
SIZE 0.020%** 0.013%** 0.000 -0.017%%*
(4.87) (5.42) (0.04) (-3.53)
LEV 0.059%*** 0.081#** -0.188***  -0.265%**
(3.42) (7.56) (-6.04) (-9.80)
MB 0.005 -0.006** 0.030%* 0.028%**
(1.21) (-2.00) (2.26) (4.67)
INV 0.056%** 0.038%** -0.333%*%  .(.442%**
(2.94) (3.23) (-9.93) (-16.09)
OCF 0.131%** 0.147%** 0.371%** 0.427%**
(4.24) (8.10) (4.80) (8.12)
SOE 0.002 0.011%* 0.013 0.019%*
(0.24) (2.33) (1.02) (2.11)
POST 0.009 0.013%** 0.031 0.061***
(0.87) (2.81) (1.64) (5.41)
CONS -0.482%**  -0.346%** 0.363* 0.816%**
(-5.48) (-6.57) (1.83) (7.45)
YEAR/IND N V ol v
R-sqr 0.104 0.102 0.220 0.260
F-Value 6.32 9.82 10.59 15.93
Obs. 3282 8782 3281 8781

Note: *** ** and * indicate 0.01, 0.05, and 0.10 significance levels, respectively. The results are clustered
at the firm level.

4.3 Robustness testing
A series of robustness tests are conducted to check these results as follows.

1. Trade credit policies include the acquisition and provision of trade credit. The
acquisition of trade credit and net acquisition are considered in the regression results at the
same time. In the robustness test, 7C3 ((accounts receivable + notes receivable)/ total assets)
and its adjusted value (7C3_adj) are applied to measure the proxy variable of trade credit
(Wu et al., 2012). It is found that the more structural holes

in the firm’s network, the more trade credit is provided by the firm, and that this strengthens

provided at the firm’s initiative

its advantage in market competition. The results of T7C3 adj are shown in the first and
second columns of Table 6. To save space, the results of 7C3 are not reported, but they are
similar to those of 7C3 adj, and are consistent with the main results. The subsample of
TC1 _adj (divided by the degree of product market competition and the degree of regional

marketisation) is also studied. It is found that the CI index is not significant in the trade
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credit acquisition model, but all other results are significant. In addition, since trade credit is
an alternative to bank credit to some extent, if a firm with more structural holes obtains
more capital through trade credit, it will borrow less from banks. On that basis, (Accounts
payable + notes payable)/total liabilities is taken as the alternative variable for trade credit.

According to the unreported results, the outcome is basically the same.

2. The following tests of the possible problem of endogeneity are also conducted:"

(1) Control variables in the main regression result are processed with a one-period lag.
In fact, if all variables are taken at time ¢, the results are the same. As shown by the third and
fourth columns of Table 6, when the dependent variable is 7C2, the CI coefficient is not
significant, but when it is 7C2_adj, the CI coefficient is positive and significant at the 10%
level. When the dependent variable is CASH, the CI*TC coefficient is significant and
negative at the 1% level, supporting Hla and H1b.

(2) The fixed effect model test is conducted from the perspective of the company
(TC2_adj takes place of the variable TC), giving results similar to those in the last two
columns of Table 6.

(3) By referring to the method of solving the endogeneity problem reported by Larcker
et al. (2013), a further test is conducted as follows. In order to eliminate the condition that
good companies attract directors with more network relationships and thus achieve more
trade credit, an analysis is conducted to identify the influence of directors’ relationships.
Larcker et al. (2013) control for basic characteristic variables from the perspective of the
company, such as performance, leverage level, growth, and firm size. On that basis, some
corporate governance variables, including the ultimate controller, scale of board of directors,
proportion of independent directors, and duality, are further controlled for, because it is
considered that the current characteristics of the board of directors will influence the firm’s
future appointment decisions. Given the above variables, C/ at year ¢+1 is taken as the
dependent variable, and the influencing factor model of structural hole position examined.
The results are shown in Table 7, which indicates that the coefficients of trade credit (7C)
and CI for the previous period are not significant. This suggests that the results are not due
to the fact that good companies can provide more trade credit and hire directors with larger
networks. In addition, the coefficients of ROA4 and CI are significantly negative, suggesting
that poorly performing companies are more willing to hire directors with large networks.

Although this type of study cannot acquire exogenous variables in the strict sense, it
can limit the analysis to companies whose boards of directors have not changed from year ¢
to year t+1. Changes in the structural holes of the director networks of such companies

mainly come about as a result of changes in the directors of other companies in the network

15 As pointed out by Larcker et al. (2013), this kind of study cannot eliminate all possible cause and effect,
and the influence of endogeneity can only be reduced by several technical methods.
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Table 6 Robustness Tests (1)

Chen

1 2 3 4 5 6
TC3 adj TC3 adj | Same period Same period Fixed effect model
e 0.045 0.503%** 0.291%**
(0.88) (22.79) (11.61)
CI*TC -0.176** -0.227*** -0.150%***
(-2.05) (-4.49) (-3.06)
CI 0.009***  0.006 0.003* -0.003 0.001 0.013*
(2.85) (0.54) (1.73) (-0.41) (0.39) (1.80)
SIZE 0.011***  -0.007 0.017%** -0.019%*** -0.018***  -0.040%**
(10.90) (-1.61) (17.47) (-9.32) (-10.16) (-10.01)
LEV 0.173%%*  -0.213%%* | 0.073%*** -0.335%** 0.061%** -0.102%**
(42.20) (-9.53) (18.33) (-40.27) (10.97) (-8.41)
MB -0.007***  0.027*** [ -0.001 0.015%** -0.001 0.020%**
(-5.46) 4.77) (-0.40) (5.57) (-0.80) (6.76)
INV -0.187***  -0.405%** | 0.052%** -0.604%** 0.021%**  -0.340%**
(-37.99) (-16.29) (10.79) (-60.45) (3.46) (-25.57)
OCF 0.176%*%*  0.468*** | 0.189*** 0.544%%*%* 0.065%**  (0.248%**
(15.44) (10.32) (16.77) (23.24) (6.51) (11.37)
SOE 0.013***  0.018** 0.005** 0.002 -0.003 0.021%*%*
(6.77) (2.30) (2.57) (0.43) (-1.15) (3.16)
POST -0.015%**  0.021%** 0.022%%** -0.006 0.026%**  0.057***
(-3.74) (1.98) (5.03) (-0.64) (8.09) (7.96)
CONS -0.211%%*%  0.557*** | -0.443%** 1.031%** 0.341%** 1.183%*%*
(-9.46) (5.90) (-20.31) (22.72) (8.77) (13.86)
YEAR/IND V V V ol V
R-sqr 0.236 0.222 0.111 0.354 0.061 0.136
F-Value 106.63 19.52 47.26 196.92 42.98 91.72
Obs. 12098 12096 13681 13678 12064 12062

Note: *** ** and * indicate 0.01, 0.05, and 0.10 significance levels, respectively. The results are clustered at the firm level.

Table 7 Robustness Tests (2)

Dependent variable: CI,.,

C
ROA
SIZE
LEV
MB
SOE
BOARD
our
DUAL
CONS
YEAR/IND
R-sqr

F-Value
Obs.

0.024
(0.92)
-0.000%**
(-9.18)
0.001
(0.40)
-0.077%%*
(-6.24)
-0.03 1
(-9.69)
0.020%%%*
(4.91)
0.023%#%
(16.62)
0.129%**
(5.19)
-0.022%%*
(-2.80)
0.093
(1.46)

\/

0.060
30.35
11976

Note: *** ** and * indicate 0.01, 0.05, and 0.10 significance levels, respectively. The results are clustered at the firm level.
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(Larcker et al., 2013). Therefore, such changes are not endogenous selections caused by a
company’s decisions or changes in its own board. Moreover, independent directors are the
main forces in the formation of director networks (Xie and Chen, 2012). Two kinds of
samples are selected separately, one with independent directors without changes and another
of all directors without changes, to reduce the endogeneity problem. The results in Table 8
are based on these two subsamples. Meanwhile, if the change model (first four columns) and
the level model (last four columns) are used, the change model in particular has no
endogeneity influence. The results in the first four columns show that changes in the
structural hole network position are significantly correlated with changes in trade
credit-cash holdings, but not with the acquisition of trade credit. As the results in the last
four columns show, except for the sample of all directors without changes, in which changes
in structural hole position are nonsignificantly correlated with the acquisition of trade credit,

the results are all similar to the main findings.

3. In order to investigate the difference in the effect of the acquisition and application
of trade credit between the network centrality index (which mainly measures the relational
characteristics of the network) and the structural hole index (which mainly measures its
structural embedded characteristics), the comprehensive index Cen'® is used to calculate the
centrality, intermediary centrality, proximity centrality, and eigenvector centrality of the
firm’s director network on the basis of interlocking directors (consistent with the director
network as defined in this paper). It does so by referring to the network centrality indexes
introduced by Freeman (1979), Wasserman and Faust (1994), and Larcker et al. (2013), and
the definitions of Xie and Chen (2012). The analyses are conducted as follows. Firstly, it is
found from the analysis of the correlated coefficient of the network centrality and structural
hole indexes that the Pearson coefficient of Cen and CI is 0.52 and the related Spearman
coefficient is 0.54, suggesting that the two have little correlation. Secondly, when Cen is put
into the model as a control variable, it is nonsignificant for both the trade credit acquisition
and application models, and has little impact on CI. This is shown by the results in the first
two columns of Table 9 (the t-values of Cern in the two models are -0.24 and 1.41,
respectively). Thirdly, if Cen replaces CI in the model, the coefficient of trade credit
acquisition is not significant (t = -0.04). When the dependent variable is CASH, the
coefficient of Cen*TC is significantly positive (t = 1.82), as shown by the results in the last
two columns of Table 9. These three tests show that from the empirical perspective, there is
a difference between structural hole index and centrality. The influence of structural hole
index on trade credit is stronger than that of centrality, which is similar to the result found
by Zaheer and Bell (2005). Moreover, this also highlights the function of structural hole

16 Please see Xie and Chen (2012) for the detailed method of calculation.
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Table 9 Comparison of Structural Hole and Network Centrality Measures

(D @) 3) @
Dependent Variable TC2 adj CASH TC2 adj CASH
C 0.41%** 0.33%**
(11.73) (11.19)
Cen -0.00019 0.0024 -0.000033 0.0018
(-0.24) (1.41) (-0.04) (1.22)
CI 0.0034* -0.0061
(1.69) (-0.53)
CI*TC -0.19%**
(-2.93)
Cen*TC 0.017*
(1.82)
SIZE 0.015%** -0.013%%* 0.015%** -0.015%**
(7.07) (-3.13) (7.28) (-3.50)
LEV 0.075%** -0.24%** 0.077*** -0.25%**
(8.11) (-11.26) (8.52) (-11.94)
MB -0.0025 0.028%%** -0.0026 0.027%**
(-1.02) (4.84) (-1.08) (4.74)
INV 0.042%** -0.42%** 0.042%** -0.44%**
(4.06) (-18.28) (4.17) (-18.81)
OCF 0.15%%* 0.4]%%* 0.15%%* 0.43%%*
(9.13) (9.41) (9.42) (10.06)
SOE 0.0074* 0.015%* 0.0080** 0.013*
(1.84) (2.03) (2.03) (1.73)
POST 0.013%** 0.013 0.014%** 0.028%**
(3.35) (1.24) (3.08) (2.88)
CONS -0.39%** 0.72%** -0.39%** 0.77%%*
(-8.45) (7.45) (-8.74) (7.89)
YEAR/IND \/ Xl V l
R-sqr 0.092 0.243 0.093 0.257
F-Value 14.2 23.3 18.5 22.1
Obs. 12032 12030 12521 12495

Note: *** ** and * indicate 0.01, 0.05, and 0.10 significance levels, respectively. The results are clustered
at the firm level.

position on trade credit."”

4. This paper concludes that the network relationship of the structural hole impacts
trade credit, which leads to another question: in industries with a typical trade credit chain
where companies’ networks are formed by directors from multiple sectors, are the results

still valid? This is explored in terms of three aspects.

' If the logic of this paper is reflected to a higher degree as a closed network logic, the centrality index
(which mainly measures the intensity of a closed network) may be more evident. However, according to
the results in Table 9, the centrality index of the network is not significant, which further illustrates that
the logic of trade credit is mainly based on the structural hole position rather than the nonclosed network.
Meanwhile, the follow-up study shows that the function of structural hole position is mainly found in
companies with a poor information environment which are operating during a period of loose monetary
policy, which also verifies the conclusion.
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(1) Since the main logic of the analysis is based on the information and control benefits
gained from holding a structural hole position in a director network, such benefits should
also be observed in a director network sample generated by independent directors from
different industries. In order to explore further the immediate agents of the network
connection, namely the interlocking directors, and to see if the same results can be achieved
for different industries, two types of subsamples of multi-industry directors are selected
separately. If any director holds a post in another company in a different industry,
INTERIND = 1; if all independent directors are not in the same industry as the company,
then INTERINDALL = 1. The second sample range is strictly limited. The results for the two
subsamples show that the conclusion still holds, as shown by the first four columns in Table
10. The first and third columns in Table 10 indicate that CI is positive and significant at the
10% level, while the second and fourth columns indicate that C/*7TC is negative and
significant at the 1% level (the unreported results show that the results of two subsample
groups of INTERIND = 0 and INTERINDALL = 0 are the same. Company samples for
interlocking directors (sponsors of the structural hole positions) are also tested, and the
results remain the same).

(2) The factor implied in trade credit is different from the relationship between the up-
and downstream industries, but studies of trade credit based on large datasets cannot identify
the two contracting companies. Gong and Mao (2007) find that resource industries in the
upstream of the value chain and sales industries in the downstream have some crucial
resources; meanwhile, firms in these industries seldom provide trade credit, and they find it
easy to achieve a net trade credit balance. In addition, since the characteristics of the up- and
downstream industrial chains are relatively clear in the manufacturing industry, companies
from the manufacturing, resource, and retail industries (INDALL=1) are selected for further
subsample study. The results are shown in the fifth and sixth columns of Table 10 (in
unreported results, all three samples are also tested, and the results for the manufacturing
and retail industries are significant).

(3) The integration of all the independent directors from different industries
(INTERINDALL=1) and the three subdivided industry samples (INDALL=1) is performed.
The results are shown in the last two columns of Table 10, in which CI is positive and
significant at the 10% level, while C/*TC is negative and significant at the 10% level. These
tests further show, from the empirical subsample perspective, that structural hole position

affects trade credit.

5. In addition, the following robustness tests are also conducted (results unreported).
(1) Trade credit variables may include business between the company and related
parties. In order to decrease the influence of such behaviour on the results, three types of

transactions with related companies that may impact the two sample groups of trade credit
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contracting (RPT) are distinguished. These are commodity transactions, and offering or
accepting labour or capital. If such transactions exist, RP7T =1, and 0 otherwise. The results,
based on two samples grouped by related trading behaviour, are still significant, suggesting
that the conclusion is not affected by related transactions.

(2) Generally speaking, senior managers of Chinese companies may also be the
directors of their parent or holding companies. The relation between trade credit as the
dependent variable and structural hole position as the independent variable may be affected
by the holding company sending directors to the listed company. In this paper, the
construction of the director network is based on the network generated by the independent
directors of listed companies, so this relationship will exist if both the parent and subsidiary
companies are listed and the parent company sends directors to its subsidiary. However, to
the best of the author’s knowledge, it is not common for both the parent and subsidiary
companies to be listed, and it is even less common for the parent company to send directors
to its listed subsidiary. Therefore, the large dataset used in this paper should not be affected.
Of course, for the robustness test, companies in which the largest shareholder is also the
director are eliminated (definition: if the director of the company also holds a post in a
company that is the majority shareholder or actual controller, this takes the value of 1, and 0

otherwise), and the main results remain unchanged.
4.4 Additional analysis'®

The regression analysis reported above shows that the structural hole position of the
director network may influence the acquisition and application of trade credit. A further
cross-sectional analysis is also conducted for the company’s information environment, firm
size, listing age, and whether it is operating in a period of tight monetary policy.

1. In order to further explore the influence of structural hole position on trade credit
and the use-cost, differences in the information environment of firms are distinguished. The
number of analysts is taken as a proxy for the information environment (Armstrong et al.,
2010). If the number of analysts following the company is more than the median, the
company has a good information environment, and INFO=1; otherwise INFO=0. According
to the results in Table 11, the relationship between the company’s information environment,
structural hole position, and trade credit is not significant, but the negative correlation
between structural hole position and the use-cost of trade credit is significant in the group
INFO=0 (at the 1% level). It is insignificant in the group INFO=1, suggesting that the
function of structural hole position on the use-cost of trade credit is mainly found in
companies with a poor information environment. Since structural hole position focuses on
the advantages of having nonredundant information, compared to companies with a poor

information environment, the information obtained by stakeholders from companies with a

'8 The suggestion of the anonymous reviewer is noted here with thanks.
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Table 11 Information Environment, Structural Hole Position, and Trade Credit

INFO=0 INFO=1 INFO=0 INFO=1
Dependent variable TC2 adj TC2 adj CASH CASH
C 0.41%** 0.39%**
(15.37) (7.82)
CI*TC -0.20%*** -0.091
(-3.39) (-0.81)
CI 0.0016 0.0087 0.0064 -0.031**
(0.46) (1.04) (0.89) (-1.97)
SIZE 0.014%** 0.018%** -0.013%%* -0.0090*
(12.32) (6.86) (-5.37) (-1.80)
LEV 0.072%%** 0.095%%** -0.23%** -0.29%**
(14.98) (9.29) (-23.51) (-14.56)
MB -0.0026 -0.0034 0.029%** 0.023%**
(-1.62) (-1.01) (8.87) (3.66)
INV 0.046%** 0.022* -0.44 %% -0.34%**
(8.05) (1.73) (-37.35) (-14.13)
OCF 0.14%%* 0.16%%* 0.44%%* 0.29%*%*
(10.49) (5.52) (16.30) (5.32)
SOE 0.0083%** 0.0069 0.017%** 0.0097
(3.74) (1.41) (3.86) (1.05)
POST 0.015%** -0.020* 0.057%** 0.032
(3.19) (-1.94) (5.93) (1.51)
CONS -0.38%** -0.43%** 0.72%%* 0.59%%**
(-14.57) (-7.20) (13.56) (5.24)
YEAR/IND V J V J
R-sqr 0.089 0.135 0.247 0.237
F-Value 28.7 10.4 89.0 18.7
Obs. 6951 5112 6951 5112

Note: *** ** and * indicate 0.01, 0.05, and 0.10 significance levels, respectively. The results are clustered
at the firm level.

good information environment is redundant public information. So, structural hole position
has a weak influence on decision-making behaviour. For external decision makers in
companies with a poor information environment, since the information disclosed by the
company or gained at a low price is limited, little redundant information is made public, and
so the function of key nonredundant information gained through having more structural
holes is much more obvious. In conclusion, the structural hole reflects the alternative
relationship between information benefits and a company’s information environment.

2. The firm’s size and listing age are also distinguished. The median of firm size is
calculated on the basis of year and industry. If the size of the firm is above the median, then
DSIZE=1, otherwise DSIZE =0. If the company has been listed for more than two years,
then DAGE =1, otherwise DAGE=0 (the results are similar if three listing years are used).
The subsample results are shown in Table 12. The relationship between structural hole

position and the acquisition (use-case) of trade credit mainly exists in large (large and older)
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companies. For smaller and younger companies, suppliers will pay more attention to the
firm’s basic significant characteristics (for instance, size or listing age), rather than its
network position. It is easy for larger and more mature companies to establish basic and
stable supplier-customer relations. On that basis, suppliers will consider the other factors
required for contracting besides basic trust, one of which will be structural hole position
based on director networks. The structural autonomy of the director network may be much
stronger in such a context. According to these results, the function of structural hole position
in supplier-customer trade credit contracting is in an alternative relationship with firm size
and listing age.

3. Since trade credit and its use-cost are closely related to the external economic
environment, in a manner similar to the work of Rao and Jiang (2013), MP is set as the
virtual variable for a period of tight monetary policy. If the year is 2004, 2006, 2007, or
2010, then MP =1, otherwise MP=0. The results are shown in Table 13. In a period of loose
monetary policy (MP=0), the relationship between structural hole position and the
acquisition and use-cost of trade credit is consistent with expectation. However, in a period
of tight monetary policy (MP=1), the results are no longer significant. There are two
possible explanations for this. Firstly, Lu and Yang (2011) find that in a period of loose
monetary policy, trade credit follows the buyer’s market theory, and in a time of tight
monetary policy, it follows the theory of alternative financing. This suggests that the
relationship between structural hole position and trade credit is mainly generated in a period
of loose monetary policy, because more trade credit is generated in normal buying and
selling activities, while the information and control benefits generated by network position
mainly act on trade credit produced on the basis of the buyer’s market theory (the main logic
of this paper is founded on this theory). However, in a period of tight monetary policy, trade
credit acts more like alternative financing. In such circumstances, all firms are confronted
by pressure of capital, so the advantages of the network structure may not be fully realised.

Secondly, network closure attaches importance to the distinct trust and specification
generated by strong connections, while structural hole positions reflect the advantages of
weak ties and focus on the bridging function between different branch networks. In a period
of tight monetary policy, the external financing environment may get worse, and
market-based trading rules may be interrupted by external policies. At such a point, the trust
between network members generated by a strong connection is more significant, and the
function of structural hole position becomes relatively weak. In contrast, in a period of loose
monetary policy, supplier-customer trading behaviour is free from the influence of external
macro-policy measures. Therefore, structural hole position based on nonredundant
information may enable the advantages of information and control benefits to be fully
realised. In other words, the function of structural hole position is likely to be more evident

in a period of loose monetary policy.
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4. If structural hole position has a positive role on the acquisition and application of
trade credit, it is reasonable to expect that it will also promote the firm’s future performance.
The return on assets (ROA) and equity (ROE) after industrial adjustment and
market-adjusted annual stock returns (RET) are adopted as proxies for corporate
performance. As shown by the results,” in the following year, ROA_adj, ROE_adj and RET
are all positive and significant (the coefficient is significant at the 5% and 1% level); in the
following two years, the coefficient of ROA _adj is not significant; the significance of
ROE adj and RET declines remarkably; and their coefficients also decrease. In conclusion,

the network position of the structural hole does enhance a firm’s future performance.

Table 13 Monetary Policy, Structural Hole Position, and Trade Credit

MP=0 MP=1 MP=0 MP=1
Dependent Variable TC2 adj TC2 adj CASH CASH
IC 0.44%%* 0.37%%*
(15.10) (9.28)
CI*TC -0.25%** -0.060
(-3.77) (-0.69)
CI 0.0010%* -0.0042 0.00075 -0.0083
(1.74) (-0.95) (0.09) (-0.88)
SIZE 0.018%** 0.014%** -0.0078%** -0.012%**
(13.49) (11.02) (-2.99) (-4.39)
LEV 0.063%** 0.098*** -0.23%** -0.25%**
(10.77) (15.90) (-20.55) (-18.65)
MB 0.0029 0.0030%** 0.040%** 0.019%**
(1.62) (2.10) (11.52) (6.31)
INV 0.015%* 0.0077 -0.40%** -0.39%**
(2.47) (1.19) (-33.41) (-28.18)
OCF 0.15%** 0.171%%* 0.39%** 0.52%**
(9.30) (6.15) (12.26) (13.74)
SOE 0.0051%* 0.0075%** 0.015%** 0.017%**
(1.88) (2.57) (2.92) (2.81)
CONS -0.44%** -0.37%** 0.58%** 0.71%%*
(-15.04) (-13.03) (10.25) (11.51)
IND ol ol ol v
R-sqr 0.066 0.084 0.223 0.224
F-Value 71.5 65.3 216.6 167.6
Obs. 6915 5148 6914 5147

Note: *** ** and * indicate 0.01, 0.05, and 0.10 significance levels, respectively. The results are clustered
at the firm level.

' To save space, the results are not reported, but are available upon request.
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V. Conclusion

According to social network theory, actors and their actions are considered as
interdependent, rather than as independent and autonomous individuals, and their
relationships are channels for resource transfer or flow. In a competitive product market,
firms also sit within a social network, but there are few studies of firm activities from this
perspective, especially in terms of network structure. For instance, Wasserman and Faust
(1994) state that social capital based on social networks is often neglected, but it is a crucial
factor determining the strength of a firm in a competitive product market. From a structural
hole perspective, a core strategic network may bring a firm control and information benefits
which enhance its strength in the product market. Moreover, the acquisition and application
of trade credit reflects a firm’s competitiveness, and thus it turns to be an optimal
perspective for examining the influence of the position a firm holds in a social network
structure on competition. In this paper, a social network is constructed through the common
board memberships of directors/senior executives with an impact on the firm’s decisions,
and the relationship between structural hole position and the acquisition and application of
trade credit is studied on the basis of this network. The results show that the more centrally
positioned the firm is in a structural hole, the more trade credit it will obtain, and that this
may strengthen its market competitiveness. Meanwhile, firms with more structural holes
may be less sensitive to trade credit-cash holdings, so the use-cost of trade credit will be
lower. It has also been shown that the influence of structural hole position on the acquisition
and use-cost of trade credit is much more significant in industries with high competition and
in regions with sufficient market development. This demonstrates that as a market-based
contract, trade credit is impacted strongly by network position. In addition, the influence of
structural hole position on trade credit is found mainly for companies which are larger and
more mature; which have a poor information environment; and which are operating in a
period of loose monetary policy. The conclusions of this paper are therefore of great
significance for studies of corporate finance based on individual firm characteristics or
which aim to propose practical solutions to the crucial problems faced by firms, such as how
to gain market advantages using trade credit.

The paper does have some limitations. The definition of trade credit measures a kind of
contractual relationship at different levels of the industrial chain (namely different
industries). Although subdivided samples (considering the cross-industry nature of the
directors and industries with typical trade credit chains, as well as the combination of both)
are considered in the robustness tests, the direct logical relationship between the trade credit
of firms in different industrial chains and their structural hole position cannot be identified
intuitively and directly. This is a problem confronted by most of the trade credit literature

and it is to be hoped that it can be considered in future studies. In addition, there are certain
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endogeneity problems; although their influence has been reduced in various ways in the
robustness testing, it cannot be eliminated completely. As pointed out by Larcker et al.
(2013), studies of this nature cannot eliminate all possible endogenous problems, including
the causal effect, and it is only possible to attempt to reduce their influence using several

technical methods.

“Open Access. This article is distributed under the terms of the Creative Commons
Attribution License which permits any use, distribution, and reproduction in any medium,
provided the original author(s) and the source are credited.”

References

Ahuja, G. (2000), ‘Collaboration networks, structural holes, and innovation: A longitudinal
study’, Administrative Science Quarterly 45 (3): 425-455.

Armstrong, C. S., Guay, W. R., and Weber, J. P. (2010), ‘The role of information and
financial reporting in corporate governance and contracting’, Journal of Accounting
and Economics 50 (4): 179-234.

Baum, J. A., Rowley, T. J., Shipilov, A. V., and Chuang, Y. (2005), ‘Dancing with strangers:
Aspiration performance and the search for underwriting syndicate partners’,
Administrative Science 50 (4): 536-575.

Burt, R. S. (1992), Structural Holes: The Social Structure of Competition, Harvard
University Press, Cambridge.

Burt, R. S. (2004), ‘Structural Holes and Good Ideas’, American Journal of Sociology 110
(2): 349-399.

Burt, R. S. (2008), ‘Measuring Access to Structural Holes’, available at
http://faculty.chicagobooth.edu/ronald.burt/teaching/index.html.

Cai, Y. and Sevilir, M. (2012), ‘Board connections and M&A transactions’, Journal of
Financial Economics 103 (2): 327-349.

Chen, Y. (2014), ‘Directors’ social networks and firm efficiency: A structural embeddedness
perspective’, China Journal of Accounting Studies 2 (1): 53-73.

Chen, Y. and Wang, Y. (2010), ‘Shenji Zhiliang, Jiaoyi Chengben yu Shangye Xinyong
Moshi’ (Audit Quality, Transaction Cost, and Mode of Trade Credit), Shenji Yanjiu
(Auditing Research), Issue 6: 77-84.

Chen, Y. and Xie, D. (2011), ‘Wangluo Weizhi, Duli Dongshi Zhili yu Touzi Xiaolu’
(Network Position, Governance Role of Independent Directors, and Investment
Efficiency’, Guanli Shijie (Management World), Issue 7: 113-127.

Chen, Y. and Xie, D. (2012), ‘Dongshi Wangluo, Duli Dongshi Zhili yu Gaoguan Jili’



Social Network and Trade Credit: Evidence Based on Structural Holes 139

(Board network, Governance Role of Independent Directors, and Executive
Compensation), Jinrong Yanjiu (Journal of Financial Research), Issue 2: 168-182.

Chen, Y., Xie, D., and Huang, L. (2012), ‘Dongshi de Wangluo Guanxi yu Gongsi Zhili
Yanjiu Shuping’ (Literature Review of Board Networks and Corporate Governance),
Nanfang Jingji (South Journal of Economics), Issue 12: 84-93.

Coleman, J. (1990), Foundations of Social Theory, Harvard University Press, Cambridge,
MA.

Engelberg, J., Gao, P, and Parsons, C. A. (2012), ‘Friends with money’, Journal of
Financial Economics 103 (1): 169-188.

Fabbri, D. and Menichini, A. (2010), ‘Trade Credit, Collateral Liquidation, and Borrowing
Constraints’, Journal of Financial Economics 96 (3): 413-432.

Fracassi, C. and Tate, M. (2012), ‘External Networking and Internal Firm Governance’,
Journal of Finance 67 (1): 153-194.

Freeman, L. (1979), ‘Centrality in social networks: Conceptual clarification’, Social
Networks 1 (3): 215-239.

Gong, L. and Mao, D. (2007), ‘Shangye Xinyong Shifou Chengwei Qiye de Chanye
Jiazhilian Jingzheng Yinsu?’ (Does trade credit become a competitive factor for firms?’,
Ruankexue (Soft Science) Issue 6: 133-137.

Granovetter, M. (1985), ‘Economic Action and Social Structure: The Problem of
Embeddedness’, American Journal of Sociology 91 (3): 481-510.

Granovetter, M. (1992) ‘The sociological and economic approaches to labour market
analysis: A social structural view’, in Granovetter, M. and Swedberg, R. (eds.), The
Sociology of Economic Life, Boulder: Westview Press.

Granovetter, M. (2005), ‘The Impact of Social Structure on Economic Outcomes’, The
Journal of Economic Perspectives 19 (1): 33-50.

Jackson, M. O. (2008), Social and Economic Networks, Princeton University Press.

Kilduff, M. and Krackhardt, D. (1994), ‘Bringing the individual back in: A structural
analysis of the internal market for reputation in organizations’, Academy of
Management Journal 37 (1): 87-108.

Larcker, D. F., So, E. C., and Wang, C. (2013), ‘Boardroom Centrality and Stock Returns’,
Journal of Accounting and Economics 55 (2-3): 225-250.

Lin, N. (2002), Social Capital: A Theory of Social Structure and Action, Cambridge
University Press.

Lins, K. V., Servaes, H., and Tufano, P. (2010), “What Drives Corporate Liquidity? An
International Survey of Cash Holdings and Lines of Credit’, Journal of Financial
Economics 98 (1): 160-176.

Liu, B., Fu, Z., and Q, B. (2011), ‘Rongyu Ziyuan, Qiye Wangluo Weizhi yu Duoyuanhua

Zhanlue’ (Redundant Resources, Network Position, and Firm’s Diversification



140 Chen

Strategy), Guanli Xuebao (China Journal of Management), Issue 12: 1792-1801.

Liu, F,, Li, L., and Xue, Y. (2009), ‘Xinren, Jiaoyi Chengben yu Shangye Xinyong Moshi’
(Trust, Transaction Cost, and Trade Credit Model), Jingji Yanjiu (Economic Journal),
Issue 8: 60-72.

Liu, R. and Sheng, W. (2011), ‘Shangye Xinyong Shifou Buchong le Yinhang Xinyong
Tixi?* (Does trade credit complement the bank credit system?), Shijie Jingji (The
Journal of World Economy), Issue 11: 103-120.

Lu, Z. and Yang, D. (2011), ‘Shangye Xinyong: Tidaixing Rongzi, Haishi Maifang
Shichang?’ (Trade credit: Substituted financing or the buyer’s market?), Guanli Shijie
(Management World), Issue 4: 6-14.

Mitchell, L. E. (2005), ‘Structural holes, CEOs, and the informational monopolies: The
missing link in corporate governance’, Brooklyn Law Review 70 (4): 1313-1368.

Peterson, M. A. and Rajan, R. G. (1997), ‘Trade Credit: Theories and Evidence’, Review of
Financial Studies 10 (3): 661-691.

Podolny, J. M. and Baron, J. N. (1997), ‘Resources and relationships: Social networks and
mobility in the workplace’, American Sociological Review 62 (5): 673-693.

Qian, X., Yang, Y., and Xu, W. (2010), ‘Qiye Wangluo Weizhi, Xishou Nengli yu Chuangxin
Jixiao” (Firm’s Network Position, Absorption Ability and Innovation Performance),
Guanli Shijie (Management World), Issue 5: 118-129.

Rao, P. and Jiang, G. (2013), ‘Huobi Zhengce dui Yinhang Xindai yu Shangye Xinyong
Hudong Guanxi Yingxiang Yanjiu’ (Relations between Monetary Policy and Banking
Loan and Trade Credit), Jingji Yanjiu (Economic Journal) Issue 1: 68-82.

Reagans, R. and McEvily, B. (2003), ‘Network structure and knowledge transfer: The
effects of cohesion and range’, Administrative Science Quarterly 48 (2): 240-267.

Rodan, S. (2010), ‘Structural holes and managerial performance: Identifying the underlying
mechanisms’, Social Networks 32 (3): 168-179.

Shaw, J. D., Johnson, J. L., and Lockhart, D. E. (2005), ‘Turnover, Social Capital Losses,
and Performance’, Academy of Management Journal 28 (4): 594-606.

Shipilov, A. V., Rowley, T. J., and Aharonson, B. (2006), “When do networks matter? A
study of tie formation and decay’, Advances in Strategic Management 23: 481-519.
Uzzi, B. and Gillespie, J. J, (2002), ‘Knowledge spillover in corporate financing networks
Embeddedness and the firm’s debt performance’, Strategic Management Journal 23 (7):

595-618.

Walker, G.,, Kogut, B., and Shan, W. (1997), ‘Social capital, structural holes and the
formation of an industry network’, Organization Science 8 (2): 109-125.

Wasserman, S. and Faust, K. (1994), Social Network Analysis: Methods and Applications,
NY: Cambridge University Press.

Williamson, O. E. (1998), The Economic Institutions of Capitalism, Free Press.



Social Network and Trade Credit: Evidence Based on Structural Holes 141

Wu, W. F., Wu, C. F, and Rui, O. (2012), ‘Trade credit, cash holdings, and financial
deepening’, Journal of Banking and Finance 36 (11): 2868-2883.

Xie, D. and Chen, Y. (2012), ‘Dongshi Wangluo: Dingyi, Tezheng he Jiliang’ (Board
Network: Definition, Characteristics and Measurement), Kuaiji Yanjiu (Accounting
Research) Issue 3: 44-51.

Yang, K. M. (2004), ‘Institutional holes and entrepreneurship in China’, The Sociological
Review 52 (3): 371-389.

Yao, X. and Xi, Y. (2008), ‘Gaoceng Guanli Renyuan de Zixun Wangluo Jiegoudong yu
Qiye Jingzheng Youshi’ (Executives’ Consulting Network and Firm’s Competitive
Advantage), Guanli Xuejia (Management Scholars), Issue 4: 307-315.

Yu, M. and Pan, H. (2010), ‘Jinrong Fazhan, Shangye Xinyong yu Chanpin Shichang
Jingzheng’ (Financing Development, Trade Credit and Product Market Competition),
Guanli Shijie (Management World), Issue 8: 117-129.

Zaheer, A. and Bell, G. G. (2005), ‘Benefiting from network position: Firm capabilities,
structural holes, and performance’, Strategic Management Journal 26 (9): 809-825.
Zhang, H. and Wu, Y. (2012), ‘Chaoe Xianjin Chiyou Shuiping yu Chanpin Shichang
Jingzheng Youshi: Laizi Zhongguo Shangshi Gongsi de Jingyan Zhengju’ (Excess Cash
Holdings and Product Market Competition), Jinrong Yanjiu (Journal of Financial

Research) Issue 2: 183-195.



142 Chen

Appendix The Measurement of the Structural Hole Positions of
Social Networks

As set out in the main text, the structural hole position is measured using the network

constraint index:
_ 2
Cy =i+ 2 PyPsy) ’

where Cj; is the degree of constraint in the relationship investment required for the contact
between firms i and j. This is impacted by two parts. P; equals the intensity of the direct
connection from firm i to firm j (if a director holds posts in i and j at the same time, the two
firms are considered to be directly connected). It measures the direct relationship investment
of firm 7 in firm ;. Z ¢ PigP g equals the sum of the intensity of nondirect connections in all
paths through ¢ (the path is 2) from i to j, measuring the indirect relationship investment of
firm 7 in firm j. For convenience, academics usually take the difference between 1 and the
constraint index to measure the abundance of structural holes (Burt, 1992; Zaheer and Bell,
2005). CI; = 1 = Cy, so the greater CI;, the smaller the network constraint, and the more
structural holes there will be in the network.

In order to better understand the algorithm of the index, they are illustrated in the

following figure (with reference to Burt, 2008):

A

D

Figure A1 Measurement of the Structural Hole Position

In this network, there are seven participants; O, A, B, C, D, E, and F. The lines between
two participants show that they have a direct connection, and the figure is directly connected

to the matrix of the relationships. The following table is thus obtained:
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Table A1 Matrix Table of Participants

A B C D E F O
A : 1 0 0 1 1 1
B 1 : 0 1 0 0 1
C 0 0 : 0 0 0 1
D 0 1 0 : 0 0 1
E 1 0 0 0 : 0 1
F 1 0 0 0 0 : 1
0 1 1 1 1 1 1 :

The method of calculation of the structural hole network position of participant O is
introduced as follows. With reference to Figure Al, the calculation of the degree of
constraint of the six points to O consists of two parts: the time/energy occupied by direct
connections and (where the path is 2) by indirect connections. Three representative network
constraint indexes Coc, Cop, and Cpp are selected for illustration (this covers only a small
part of the entire network constraint index of O):

Calculation of Cpc: As shown by Figure Al, O has six direct paths in the network, but
there is only one direct relationship between C and O, so Cpc equals the degree of the direct
path between C and O occupying the total direct relationship path of O: (1/6)* = 0.028.

Calculation of Cpp: similar to O-C, O has six direct paths, and there is only one direct
relationship between D and O, but the difference is that there is an indirect relationship
between O and D: O-B-D. The degree of indirect connection controlled by B equals the
control degree of O-B as a multiplier of the control degree of D-B. Py is 1 (there is one
direct path between B and O) divided by 6 (O has six direct paths): 1/6. Similarly, Ppp is 1
(there is only one direct path between B and D) divided by 3 (B has three direct paths),
namely 1/3, and then the indirect relation path between O and D is (1/6*%1/3) = 1/18;
therefore, Cop = (1/6+1/18)* = 0.049.

Calculations of Cpp: the degree of direct relationship of O and B is similar to the
previous conditions, but there are two indirect paths, O-A-B and O-D-B. The degree of the
constraint of the indirect connection between O and B is the sum of the constraints of the
two paths. Similar to the algorithm given above, this is (1/6*1/4) + (1/6*1/2) = 1/8;
therefore, Cop= (1/6+1/8)* = 0.085.

The calculation methods of Cp4, Cor, and Cop are similar and will not be repeated here.
The specific results are shown in the following table.

Table A2 Sample Calculation of Cj;

Ci | Cos | Cos | Coc | Cop | Cog | Cor | Co=Cost Copt Coct Copt Cop+ Cor
Value| 0.151 | 0.085 | 0.028 | 0.049 | 0.043 | 0.043 0.399

After calculating the degree of constraint of O and each point in the figure, according
to the equation C;= X,Cy, the total network constraint index of O in the network can be
obtained: CO = COA + COB + COC + COD + COE + COF =0.399.

After obtaining the network constraint index of the participant O, according to the
equation CI; = 1 — Cj;, the abundance of structural holes for participant O can be calculated:
Clp=1-0.399 =0.601.
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