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S(ij) =1.
8(ij) =0,
(1) (degree)
i i (1)
Degree; = Zj#,;a( i]) (1)
(2) ( closeness)
i (2):
Closeness;, = % (2)
L)
1 000,
n (i) L J 1
J k IGp=2,
(3) ( betweenness)
i (3):
Pi(k )
- P(k j)
Betweenness, = zj#i (n 1) (n-2) (3)
2
n °
( shortest path) P(k j) k J
Pk ) Pk .
2.
( Richardson)
(4)
Inv_new,; , = B, + B, x Growth; ,_, + B, X Lev,, , + 5 x Cash, ,_; + B, x Age,, , + 5 X Size; ,_,
+Bs X Ret;, | + B, x Inv_new, ,, +p; x 2 Year; + B, x z  Ind, + &, (4)
; .
Inv_new
( Growth) ( Lev) ( Cash)
(Age) ( Size) ( Ret) 2
(4) Inv_eff; , -
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Inv_eff;, = B, + B, Network,_, + 3, Size,_, +3; OCF,_, + B, Lev,_, + B5 ROA,_, + B; Growth,_, + 3, Board,_,

+ B Indp,_, + B, SOE,_, + By, Bigd,_, + B, Firmage,_, + 2 B; Indusiry, + 2 B; Year; + &, (5)

Network

(1) —(3)

( Size) .

(ROA) . ( Growth)

Degree Closeness ~ Betweenness

( OCF) . (Lev) .

Inv_eff

Degree
Network

Closeness

Betweenness

Size
OCF

ROA
Growth
Lev
Board
Indp
Firmage
Big4
SOE
Cash
Ret

Inv_new

(4) !

Degree; = 2/;&;5( ij)
Closeness; = —————
P, Ck P

PCE P
j#i Cn —1)Cn -2)

Betweenness; = 2
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2 2000—2013
2000—2013
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- 2000 0.7
o 2013 5.148
5 o 14 1 429 PO o
2

Degree Betweenness Closeness

2000 1098 16.920 0.689 0.651 0.002

2001 1155 17.250 0.916 0.705 0.002

2002 1219 17.940 2.072 3.316 0.003

2003 1279 18. 190 2.758 4.381 0.009

2004 1 367 18. 160 2.977 4.106 0.011

2005 1 365 18.000 2.912 3.833 0.008

2006 1 448 17.880 2.881 3.505 0.006

2007 1 562 17.980 3.166 2.924 0.005

2008 1 616 18.500 3.535 2.853 0.008

2009 1 764 18.340 3.670 2.601 0.007

2010 2119 18. 060 4.007 2.132 0.006

2011 2353 18.610 4.361 1.891 0.007

2012 2482 19.130 4.658 1.824 0.013

2013 2527 19.540 5.148 1.658 0.014

3
( 1%) ( winsorize) o
0.046 0.042 0.021 2000—2013
3
P25 P75

Inv_eff 8 596 0. 046 0.043 0. 021 0. 066 0.031
Degree 10 514 3.533 3.000 1. 000 5. 000 2.981
Closeness 10 514 0. 008 0. 008 0. 007 0.011 0. 005
Betweenness 10 514 0. 002 0. 001 0. 000 0. 003 0. 004
Size 10 503 21.480 21.370 20.710 22.140 1.247
Ocf 10 494 0.223 0. 589 -0.329 1.543 27.780
Roa 10 498 0. 047 0. 046 0. 024 0.073 0. 166
Growth 9 376 0.237 0.123 -0.045 0.317 0. 876
Lev 10 500 0. 459 0.423 0.245 0.592 0.583
Board 10 514 9. 046 9. 000 8. 000 9. 000 1. 909
Indp 10 424 0. 346 0.333 0.333 0.375 0. 094
Firmage 10 514 7.782 7.000 3.000 12.000 5.403
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o ( degree) 3.533 3~4
2.981 degree o ( closeness)
( betweenness) 0.008 0.002 o
9.046 1.909 2 o
0.346
23% 46% 4.7%
4 o Inv_eff Degree . Closeness
Betweenness o o
Inv_eff 1%
4
Inv_eff Degree Closeness  Betweenness Ocf Growth Lev Board Indp Firmage
Inv_eff 1
Degree -0.077" 1
Closeness -0.039" 0.513" 1
Betweenness -0.068" 0.619" 0.165" 1
Ocf -0. 008 0. 007 -0.018 0.010 1
Growth 0.033*  -0.007 -0.003 -0.009 -0. 005 1
Lev -0.081"  -0.031"  -0.071" 0.013 -0. 000 -0.005 1
Board 0.043" 0.100°  -0.027" 0.184" 0. 001 -0.001 0. 100" 1
Indp -0.098" 0.228" 0.273" 0.077°  -0.000 0.020 -0.008 -0.264" 1
Firmage -0.586" 0.1717 0.102" 0.097°  -0.004 0.023 0.157" 0.040" 0.148" 1
o 10% p 1o
()
1.
5 (5) o Inv_eff
o 1. 2. 3
o 1 degree degree
1% ( degree) o
2 ( closeness) 3 ( betweenness) 5
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5 5
( )
1 2 3 .
Intercept 0.012* 0.015** 0.013**
(2. 144) (2.679) (2.341)
Degree ~0.001
( -3.646)
Closeness 0. 183" R
( -3.118)
Betweenness —0.189 ™ ’
( =3.103)
2.
Size —0.003 ™ —0.003 ™ —0.003
( 10.034) (9.704) (9. 880) 1
Ocf -0. 000 -0. 000 -0. 000 ’
( =0.790) ( -0.826) ( -0.806)
Lev 0.001* 0.001* 0.001*
(1.774) (1.834) (1. 800) .
Roa 0. 006 0. 006 ** 0. 006
(3.743) (3.714) (3.745)
Growth 0. 000 ™ 0. 000 ** 0. 000 **
(4.769) (4.797) (4.767)
Board 0. 000* 0. 000 0. 000*
(1.933) (1.623) (1.850)
Indp -0.001 -0.001 -0.001 ’
( -0.134) ( -0.303) ( -0.198)
Soe 0. 001 0. 001 0. 001
(1.361) (1.125) (1.286)
Bigd 0. 001 0. 001 0. 002
(1.176) (1. 040) (1.256)
Firmage —-0.003 —-0.003 —-0.003 **
( -53.452) ( -53.612) ( -53.575) 6
o 4—6
Adj-R? 0.390 0.389 0.389 7—9
7 695 7 695 7 695
t N 1% 5% ~10% ; °
cluster
( degree)
( closeness) 6 ( betweenness) o
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6 _
4 5 6 7 8 9
Intercept 0. 0417 0. 043 0. 042 %% 0. 004 0. 007 0. 004
(3.244) (3.501) (3.402) (0.395) (0.654) (0.402)
Degree -0.000 -0.000"
( —1.288) ( -1.816)
Closeness -0.157 -0. 065
( —0.909) ( —3.003)
Betweenness -0.057 -0.365**
( -0.523) (—2.648)
Size 0. 001 0. 001 0. 001 0.003 0. 003 ** 0. 003 **
(1.602) (1.471) (1.485) (6.008) (5.838) (5.985)
Ocf -0. 000 -0. 000 -0. 000 -0. 000 -0. 000 -0. 000
( -0.143) ( -0.180) ( -0.163) ( -0.286) ( -0.329) ( -0.330)
Lev 0. 002 0. 003 0.003 -0. 004" -0.004™ -0.004™
(1.292) (1.322) (1.313) (-2.042) (—2.044) ( -2.052)
Roa 0.017* 0.017* 0.017* 0. 024 ™ 0. 023 0. 024
(2.238) (2.203) (2.203) (3.505) (3.438) (3.543)
Growth 0.003 0.003 0. 003 *** 0. 003 ** 0. 003 *** 0. 003 **
(4.121) (4.111) (4. 066) (5.464) (5.477) (5.481)
Board 0. 000 0. 000 0. 000 -0.000 -0. 000 -0. 000
(1.048) (0.959) (0.921) ( -0.143) ( -0.387) ( -0.005)
Indp -0. 006 -0.007 -0.008 -0.016 -0.018%* -0.016
( -0.573) ( -0.643) ( -0.666) ( -1.637) (-1.791) ( -1.636)
Soe 0. 001 0. 000 0. 000 0. 001 0. 001 0. 001
(0.446) (0.368) (0.365) (0.853) (0.759) (0.863)
Big4 0. 003 0. 003 0. 003 -0.002 -0.001 -0.001
(1.253) (1.170) (1.236) ( -0.578) ( -0.543) ( -0.528)
Firmage -0. 003 ** -0. 003 ** -0. 003 -0. 003 ** -0. 003 -0. 003
(1 -20.273) ( —20.450) ( —20.430) ( —27.356) (-27.298) ( —27.365)
Adj-R? 0.360 0.360 0.360 0.386 0.385 0.387
1 594 1 594 1 594 2 108 2 108 2 108
t NN 1% 5% <10% cluster
()
4 SOE 4 SOE
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(6) o 10—12
13—15 o
1%
7 _
10 11 12 13 14 15
Intercept -0.016™ -0.012 -0.015" 0. 066 0. 067 0. 066 ™
( -2.047) ( -1.551) ( -1.960) (5.125) (5.252) (5.099)
Degree -0.001 ** -0.000
( -3.693) ( -0.420)
Closeness -0.291* 0. 066
( -2.295) (0. 458)
Betweenness -0.262 % -0.113
( -3.759) ( -0.611)
Size 0. 004 ™ 0. 004 0. 004 ** -0. 000 -0.000 -0. 000
(11.532) (11.239) (11.449) ( -0.367) ( -0.453) ( -0.350)
Ocf -0. 000 -0. 000 -0. 000 -0. 000 ~0. 000 -0. 000
( -0.705) ( -0.728) ( -0.666) ( -0.625) ( -0.635) ( -0.640)
Lev -0.003* -0.003* -0.003* 0. 005 0. 005 0. 005 **
( -2.331) ( -2.215) ( -2.293) (3.291) (3.302) (3.274)
Roa 0.042 7 0.042** 0.042** 0.002 0.001 0.002
(8.657) (8.654) (8.659) (0.249) (0.204) (0.269)
Growth 0. 000 ** 0. 000 ™ 0. 000 ** 0. 002 0. 002 0. 002 ™
(2.419) (2.428) (2.417) (3.492) (3.494) (3.490)
Board 0. 000 ** 0. 000" 0. 000 * -0. 000 -0.000 -0. 000
(2.077) (1.879) (2.032) ( -0.420) ( -0.532) ( -0.396)
Indp -0. 004 -0. 005 -0. 005 0. 001 -0. 000 0. 001
( -0.668) ( -0.817) ( -0.745) (0.059) ( -0.002) (0.068)
Big4 -0. 000 -0. 001 -0. 000 -0. 002 -0. 002 -0. 002
( -0.254) ( -0.439) ( -0.142) ( -0.581) ( -0.568) ( -0.592)
Firmage -0.003** -0.003 ™ -0.003** -0.003 ™ -0.003 *** -0.003 ***
( -32.434) ( -32.542) ( -32.412) ( -26.072) ( -26.078) ( -26.023)
Adj-R? 0.368 0.366 0.368 0.424 0.424 0.424
4075 4075 4075 1710 1710 1710
N 1% 5% ~10% ; cluster
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Board Network Firm Centrality and Investment Efficiency
ZUO Xiaoyu SUN Qian
( Fudan University Shanghai 200433)

Abstract: Based on the social network theory this paper explores the relationship between the centrality of the
listed firm and investment efficiency. With the board data from 2000 to 2013 it is found that firm centrality is
positively associated with investment efficiency. Furthermore the level of marketization in China is negatively related
to the investment efficiency which supports the argument that the informal director network helps to improve
investment efficiency when the formal institutional mechanism is not well developed. Meanwhile this association is
significant only in SOE but not in the non-SOE. This paper may contribute to the investment efficiency research and
the social network literature.

Keywords: interlocking director; social network; investment efficiency; marketization degree
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