20 6 Vol.20 No.6
2017 6 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Jun. 2017
@®
( 116024)
Heckman 2SLS
; ; ; Heckman
» F812.45; F271; F273.1 DA : 1007 —9807(2017) 06 —0018 — 14
0
2011
R&D 11.5%
R&D 0.71%?@ 500
5% 11 .
2010
13 535 151.48
@ 1 2014 -08 -22; 1 2017 -01 - 16.
( 15ZDA025) ; ( 16BGLO21) ;
(13YJC790127) ; ( ZX20150532) .
(1978—) . Email: sxh_dut@ sina. com
@ 2012« ) R&D .
® “2012 500 7.



6 . — 23 —
2.9% 10
13.4%® 111.92
24.3 8.5 1
12
13
14-15 16 17
1
2
3
4
?
n 18
?
19
20
5
21 -22
9
6-7
8
9 23
@ 4 >>( 2010) 2010 462 725 1129.92



2017 6
o
n_l_p’
g=8n-1).y
Y
y = — (3)
P
Y p
N 1-7
P;
p =2 (=)
i=1 Si
“@ ”» 9q
ql>0;
0s;
2
! Gziso
0s;
1
[ ” g
. o —
2
n e
1
X
x
Gonzalez **
R&D (o) ; N
1.1
1 N () Xif 0w <uw "
(i=12 - s(x;) = -
ol «fif x, =«
N)
25 0
N ] 0 <1
Ulgs) = X (gs9)" * (1) 3 ¢
i=1
q=0q " qy) s=_(s sy) 0 <p <l
1) 6§ >0.
Y max g, = (p; —¢)q; p; s(x)  —x  (5)
i 4
q(p s) =yp"si



6 . — 25 —
(11) (12) x" =
ac 0 < a<lI1; -
] X
X (1 - 6¢)
Bx,® 0<p<l1
x; >«
max r; = (Pi - ac) q; P; S( x) _Bxl (6) 1-0¢
LS () (1-00) (13)
(6)©® Y8
@ P X (13) B =1
B <1
xf = 0.
(pi =7)
m(pi «) =max{7,(p, x ) w(p" 0)} x ( y «x )
(7) ; 0
pi** ;
1.2 1 » (
e
mpi %) > m(p’” 0) 1.3 “ ”
(6) pi xr’
pi = 5% (8) ( )
n-1 .
D e Ro= (14)
X; (73) (9) Pi 4i
Y
K (2)
y = g =y " (15)
Pi qi(pi S0) (8) . (9) (15) (14)
. - Dorfman-Steiner (10)
p; =p; 12 (5) Dorfman-Steiner
* O
- -1 R, == 16
o o=l (10) T Lo
ceyp
(10)
mlp x) = (520 e (1)
m B
m(p* 0) = —ypl TR (12) 0 1 e
n
® Bxl' x;
© S (1-B)x S
(6)
@



— 26 — 2017 6
113 ” s
(13) (16) s =1 s =0;
1
n ss
e
0 x .
2 own size pro
dar age 2 ind
1 [43 ”» 2.2
: (
2 ) 2005 ~2007
R&D
2007 ).
2 2
1)
2.1 8 ;2) ;3)
Heckman v 4) ( >
AY ) .
331 713
N 39 ®,
27-2
(17) rd ( size)
P ; Insize ; ( )
(18) rdd ( pro);
: ( dar);
P(rd =1) = ®(Bys + By,lnsize + Bzpro + (age):
Budar + Bsage + Bis 2 own + .
By Y, ind) (17) / 0
rdd = a + (Byss + Byplnsize + Bypro + 38
Baudar+B,sage +Bx Z own +83y, 2 ind) + 3
X, B
Yo IIABI) te (18)
DX, B) 3.1
® 4 (GB/T 4754 —-2011) ) 39 6-11.13 -37.39 -46



6 N
Heckman
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Table 1 The regression results of OLS and Heckman two-step with the whole sample
1 OLS 2 Heckman
R&D >0
0.320 0*** 1.503 8 *** 1.530 9***
(54.99) (39.51) (39.67)
0.386 47
(46.10)
0.000 7*** -0.003 1 *** 0.290 17** 0.010 27
(5.17) (-2.74) (117.51) (3.21)
-0.011 6*** —-0.012 4 -0.001 0 -0.012 5***
( -233.81) ( -80.98) ( -1.39) ( -80.21)
—-0.001 9*** 0.002 6 —0.194 9*** -0.005 2
( -3.20) (0.42) ( -16.80) ( -0.79)
-8.86e -06 -0.000 1 0.006 5*** 0.000 1
( -0.40) ( -0.68) (18.15) (0.79)
—-0.001 9*** -0.004 9 -0.202 0*** -0.013 8%
( -3.34) ( -1.06) ( -21.00) (-2.73)
-0.003 1** -0.0129 0.079 8*** —-0.009 4
(-2.47) (-1.45) (3.93) (-1.05)
-0.000 8" -0.007 7" -0.022 9*** -0.008 6**
(-1.73) ( -1.81) ( -2.81) ( -2.03)
-0.004 6** 0.059 0** —4.984 0 -0.206 8***
( -2.41) (2.45) ( -116.71) ( -3.22)
R? 0. 149 4 0.190 5 Mills 0.563 87
(4.47)

1% 5% 10%
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Table 2 The regression results of endogenous dealt with the whole sample

3 2sls 4 2sls + Heckman
Rd >0
0.084 9*** 0.382 1% 0.367 4***
(4.20) (3.31) (3.12)
0.404 5%
(46.30)

0.001 0*** -0.002 2" 0.311 7% -0.005 3
(5.69) ( -1.70) (118.84) ( -1.43)
-0.012 27%** -0.012 5% -0.001 1 -0.012 4%
( -215.81) ( -75.23) ( -1.50) ( -74.32)
-0.004 0*** -0.023 7% -0.182 6*** -0.022 2%**
(-5.18) (-3.11) ( -14.68) (-2.81)
~4.14¢-06 -0.000 1 0.010 3*** -0.000 2
( -0.15) ( -0.47) (28.02) ( -0.81)
~0.003 0*** -0.009 8" —0.189 4*** -0.008 0
( -4.20) (-1.83) ( -18.66) ( -1.39)
-0.000 9 -0.003 7 0.0153 -0.003 9
(-0.62) ( -0.36) (0.72) ( -0.38)
-0.001 4** -0.009 8** -0.0156" -0.009 7"
(-2.44) ( -1.99) ( -1.80) ( -1.95)
-0.005 6** 0.066 8** —5.400 0*** 0.127 0"
(0.021) (2.35) ( -0.88) (1.72)
0.157 6 0.174 2 Mills -0.01277%

( -2.88)

=
)

( 110) .
(150) .

1% 5% ~10%

30

(
(170 - 175)

(160) . .

2sls + Heckman
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210.220.230.240)

(310.320.330.340)
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. . 2007
(0.096 9) (0.067 2) (20. 14%)
(0.059 7). (6.68%) (
4.2 12.2% 2.28%) .
3 2sls + Heckman

Table 3 The regression results of 2sls + Heckman with the samples of different ownerships

0.013 1 3.001 5*** 0.511 6***
(0.51) (6.28) (9.76)
0.266 9 *** 0.485 9*** 0.451 6***
(6.08) (27.85) (32.41)

0.378 6*** ~0.006 9** 0.254 7*%* -0.003 4 0.286 3 *** ~0.002 4 ***
(29.84) (-2.31) (49.23) (-1.03) (64.67) ( -3.08)
~0.000 02 ~0.003 6*** 0. 144 0*** ~0.451 9*** 0.245 1%%* -0.003 3
( -0.01) ( -19.41) (4.81) ( -6.96) (5.56) (-1.07)

~0.198 0*** ~0.014 3% ~0.044 7° ~0.081 4% ~0.143 8% ~0.007 4%
( —4.15) ( -3.96) ( =1.70) (-5.22) ( =7.39) (-4.27)

0.004 0*** ~0.000 1** 0.020 1*** ~0.000 6 0.013 6*** ~0.000 2 ***

(4.04) (-2.13) (15.41) ( -1.41) (19.74) ( -2.58)

~5.982 5% 0. 146 6*** ~5.080 2*** 0.289 1** ~5.195 8 *** 0.092 7***

( -32.56) (2.64) (-15.83) (2.39) ( -2.66) (5.78)
Mils ~0.023 4** ~0.039 5*** ~0.007 3%
(-2.12) ( —2.90) ( -2.66)

1% 5% ~10%

31
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”»

4 Probit
Table 4 The partial effect of Probit regression in the selection equation
0.059 77 0.096 9 *** 0.067 2%
(6.45) (22.81) (26.08)
0.064 47 0.041 27 0.030 1***
(28.52) (48.58) (62.79)
0.000 2 0.021 3*** 0.041 0***
(0.05) (5.56) (8.46)
-0.038 5% -0.004 7 —0.019 27**
( -4.69) (-1.10) (-9.12)
0.000 5*** 0.001 67 0.000 97
(2.96) (7.36) (10.70)
NN 1% 5% 10% ©,
4 1 639 300
-12.32%
9 454
2 769 29.3%; N

2006 4
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Government subsidy ownership and firms’ R&D decisions

SUN Xiao-hua GUO Xu WANG Yun
Faculty of Management and Economics Dalian University of Technology Dalian 116024 China

Abstract: In this paper the firm’ s R&D decision is separated into two stages: whether to invest and how
much to invest. The influences of government subsidy on R&D decisions in firms with different ownership
structures are discussed. Theoretically a two-stage model of firms’ R&D decisions is constructed to investi—
gate the mechanism of subsidy on R&D investment. Empirically using the sample data of Chinese industrial
firms the Heckman two-step method and two-stage least square are used to deal with sample selective bias and
endogeneity respectively. The sub-samples of state-owned private and foreign firms are also tested separately.
The results show that under different ownership structures the influences of government subsidy on firms’
R&D decisions are different. To undertake social responsibility the state-owned firms usually have a high
probability of engaging in R&D activities under preferential policies. However because of special property re—
lations and soft budget constraints the state-owned firms lack incentives to increase R&D investments. For the
well-organized foreign firms and less competitive private firms the incentive effects of government subsidy on
R&D are more obvious.

Key words: government subsidy; ownership; R&D decision; Heckman two-step method



