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Hi-tech_Manu 0.326™ -0.105
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(0.016) (0.046 )
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(0.023) (0.053)
Firm_Age -0.029 -0.140
(0.041) (0.096)
_cons -3.849™ 0.139
(0.168) (0.426)
N 16 643 512
Firms 6 005 512
Prob > chi® 0.000 0.968
Pseudo R’ 0.124 0.005

RS A h A b b k4R B 8 AR AR IR 5 *p<0.1, *¥p<0.05,
k0,013 BT A A9 BER A6 608 T — HLVASE o S 4504 B )P 7 3 (&
EEFHE), TR

XA KR R o AR Liv 55 09 #2105, A 55 0F
5 E R0 DR TC 25 2R 2 T 0 o A i 30 110 D T il
B RIS RN FE TR G A Ml B I RS T G R A AR
W, B E W VEFCAE A AL 5 1 512 Ak 19 1891
PURIIIFIERS

BT BCRREAS AR T B MR TR AR i 4R
Ml Al 232 AR 4 A AR Sy ) 43 B ) S i B
TR A A X U AIE R D U R A 1 AT A
B o WG AT 1A TR AR A A L (]
U0 T A [0 RSO [T U i A %) DN A e A e 4
5 s, 45 2] R, J0ig /& Durbin-Wu-Hausma
6 56 18 S Davidson-MacKinnon 6 % , Y4145 48 T 0 &
HMERTUNS A IS i Je — S0 A PR 2R Y N A 1

TR A %) 8 TR i R 55 R DG A 6 B 43 3] DL
w65,

Fe T AR SCREAY e (i Y A 2 ] AR O
BRI AR A5 KRB A
Y DL B BT BF A1 W 5 0 7 10 1 T 2 1 TE A
KRFR . A EHBEANE MlF R =R B i &
TEWA BEIEMKCKER, N TR RS
Z B LR VR, A S T 22 R PR, 45 2R
BN, VIFER A E AT 20 BN, A R 2
2P ) 8
42 B EZFE ELHEZEN, FHUARSKE
BT & & 1ERI RN

] 45 3R W3R 8 BT , 23] Sy BURT AIF & A0 I o)
A 7 B e B DL R Ak 5 R AR B T

®4 @EMERSHTEERE

P H oL MSB/%
g —
AbBEZH il 2l t-Stat p>t [iRoR:D [iROYE
Hi-tech_Manu 0.324 0.355 -0.750 0.456 245 -6.6
Hi-tech_Service 0.055 0.059 -0.190 0.849 272 -1.7
Prior_Patent 2.091 2.028 0.560 0.574 63.2 5.0
Export 5.661 5.885 -0.540 0.590 29.0 -4.8
Cap_Int 5.154 5.158 -0.040 0.967 48.8 -0.4
Firm_Age 2.301 2.268 1.630 0.103 16.0 5.1
Firm_Size 5.885 5.853 0.280 0.776 81.2 2.5
x5 HNEMKE
miH GovRD X Patent,., GovRD %} Firm R&D:.., GovRD X} Tech_Out,.,
Durbin-Wu-Hausman test : Prob>chi’ 0.9974 0.9979 0.8901
Davidson-MacKinnon test 0.5483 0.5090 2.5625
P-value 0.4592 0.4758 0.1098
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6 TR Tobit FEAL%L A B3 id S it

A hE FUNUN ¥iE b2 o/ ME RME
Patent,., 1379 2.0160 1.3050 0 6.7090
Firm_R&D,.. 1379 9.7080 1.6120 0 13.7800
Tech_Out,. 1379 2.8450 3.6370 0 11.8200
GovRD 1891 2.5130 3.6140 0 11.1000
Hi-tech Manu 1891 0.3500 0.4770 0 1.0000
Hi-tech Service 1891 0.05180 0.2220 0 1.0000
Firm_Size 1891 6.0130 1.2420 0 10.3800
Firm_Age 1891 2.4600 0.5690 0 4.0600
RD Dpart 1891 1.5390 1.4720 0 29.0000
Export 1891 6.0130 47820 -1.1810 14.4600
Cap Int 1891 5.2170 1.1880 0 11.6600
7 TEHR Tobit FEY A BT SR8 X REERE
A i 1 2 3 4 6 7 8 9 10 11

1.Patent,. 1.0000

2.Firm R&D,. 0.3806"  1.0000

3.Tech_Out. 0.1107°  0.1659"  1.0000

4.GovRD 0.1652°  0.0981"  0.3083°  1.0000

5.Hi-tech_Manu -0.0973°  -0.0182  -0.0076  -0.0133
6.Hi-tech_Service -0.1324"  -0.0836" -0.0082  -0.0280
7.Firm_Size 0.3009°  0.6029°  0.1743"  0.0744"
8.Firm_Age 0.0489 0.1675°  0.1017°  -0.0443
9.RD_Dpart 0.1647°  0.1384"  0.2355"  0.1431
10.Export 0.1543"  0.3397° 0.0216  -0.0012
11.Cap_Int 0.0635"  0.2314" -0.0142 0.0699

0.0227
-0.0564
-0.0637°

-0.0491°

1.0000

-0.1714° 1.0000
-0.1519°  1.0000
-0.1460"  0.2448° 1.0000
-0.0889"  0.2126°  0.1001° 1.0000
0.0726" -0.2281"  0.4426"  0.0953"  0.0880° 1.0000
-0.2130°  0.0529°  0.0591°  0.0990° 0.1622° 1.0000

W& A AER) TR M, AR 1 R 3 ALY 5 43
590 g LA A o A 5 ) [l DA AR | R 2 RN 4
L 6 Ry I A BURT I & #W 5 R, A58 2 1 [m]
555 o, BRI & R Al & A1 3 2
FIEAROCR  TE 1% MK F W R 1153 5
TE o FERL 4 (g [l 55 5L SR BUR A & AT £l
WF & AR B R B0 0.025, 16 5% K | 53
2 B WU A & A0 I £l B 2 48 A B 35 19 I 1]
PEHEVE R AR 2 13 B 50AE . Ak, BRAY 6 [ 19 45 51
TR BURBIE & A Al 5 4RI BE T 16 F %
HAEEA B EMIERAER, BIHRECH 0.386, 7E 1%
MK b 2 B 3 15 B IR IE

BEAE  FEpE A f b, Al BRI Al
W AN LA B A e 5 VE B 5 35 9 1 [ 52

X e WA BR A 1 Al , 7 Al i BIF 4 3 2l v Y B3t
ROBGF o R, Al iy B O R OB s 2 4
b B ) R B Al 5 R R BE T S VR Y
TAWBEZ o 5=, S P 0 55 52 7 08 ) AR 5%
AR, 5V AR BAIA BEIEHE R,
S0 AT R BRI S5 i Al SE B R A T I A%
Ao BB AR BRI A AL A E & AT
B AR SR, X R BV AR = R ARl Y
AL GE 7 Ml A A A TSR GE 2o B AR BB BT 4%, 0F
RS R ZL, IF 7 A T BB SR
43 AAERN, EXZRABRFAHAEZSENR N
Y

N T B UER AR L S AR B BN BIF AP
Xf AT A BEA RV A SRR 2, B 3E 2 A0
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8 TR Tobit BEHLRA [EVA4E R (ER5)
- T eI 25 Z S N bR A
R 1 FRR 2 [T EiK] R 4 LS L 6
Hi-tech_Manu -0.393" -0.397" -0.035 -0.037 -0.132 -0.130
(0.117) (0.115) (0.082) (0.081) (0.774) (0.714)
Hi-tech_Service -0.813™ -0.807"" 0.489™ 0.488™" 0.244 0.344
(0.261) (0.257) (0.185) (0.184) (1.726) (1.595)
Firm_Size 0263 0.257" 0.718"" 0.713™" 0.887" 0.778™"
(0.044) (0.043) (0.034) (0.034) (0.293) (0.279)
Firm_Age -0.138 -0.121 0.054 0.064 1.051° 1.148”
(0.095) (0.094) (0.068) (0.068) (0.619) (0.574)
RD Dpart 0.049” 0.044° -0.004 -0.010 0371 0.350™
(0.024) (0.024) (0.023) (0.023) (0.131) (0.131)
Export 0.009 0.010 0.027" 0.028™" -0.036 -0.028
(0.011) (0.011) (0.009) (0.009) (0.072) (0.069)
Cap _Int 0.003 -0.004 0287 0.283™ -0.183 -0.286
(0.036) (0.036) (0.031) (0.031) (0.235) (0.230)
GovRD 0.040™" 0.025" 0.386™
(0.011) (0.010) (0.071)
_cons 0.542 0.418 3.157" 3.096™ -8.168"™ -8.690™
(0.366) (0.363) (0.291) (0.291) (2.437) (2.299)
N 1379 1379 1379 1379 1379 1379
Prob > chi® 0.000 0.000 0.000 0.000 0.000 0.000
Log likelihood -2121.020 -2115.036 -2232.578 -2229.443 -2121.290 -2106.577
left-censored 220 220 15 15 862 862
Uncensored 1159 1159 1364 1364 517 517

B 3, ik 56 R AE K 8 BN 4~ B AU 6 v 2 2245
FIEAE , He b, FEZR 9 v AL 8 FIASIAY 10 43 51 50 HiF
T A 5 REERHIFBE TG A, Al B & BN Al
LR H R A R, S5, 05
FE R T A R REAR S R, R R
I RNE BT HE ST, T — 2 T I A & I 5% 4 5 M)
Al ) H I B A T AR AR g A e A AR
R B I A R AR R B AR, DL
SE AT R

FEGIA T W& ARk i & A 1R AR &
ZJ5 BRI A0 A b AT % 7 i 1T I 2R 28T
SR E PR RN INAALBF 48 A AR
25 UM & NSl AFF & 7= (]
) (1 [ H FR AR 0.04 745 4 0.035, I A il 5 K4

FBHIFBE T & VRS 22 5, BRI & T £l B &
7 B[] 09 22 0 e 0.04 [ AIE R 0,035, {EAT 4R
Fo R 12y [FIEIA H A AR A R AR
SR O AR 11 o 2518 — 30, Bk, vl L
BF IS0 RFATF 25 0 I X Ml BF & 7 H 1) 52 0 58 4
3 Al B R AR 5 R 2 B B T G 4
A1, A B A S Ak AN A VR 2 T4
FAPER . B Hda R HAb 75 31 3 FF

R T S AE A BF & AT RE AE & TR 4 A2 i
Al X SIF & A VR 3 B b AR B 1 — s 1
o ZRSCOGHEATRLTY 13~47 16 (1 [ (W3R 10) .
WAL 16 FT 7R, 76 0 A Al 0F & 48 A i A8 i 22
Ji o UG RIF 22 0 I X6F 4 ol St A0 /B B4 [0 05 3 %50
0.386 FEAR 2 0.372, [HAGR & . S5 R UL, il
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=9 TEHR Tobit BEAN R EAZE R (FIr3hz)
ek ORI AN il BIF 7= 1 ) i PR AL A B 2R
AL 7 AL 8 A9 FER 10 FROR 11 L 12
Hi-tech Manu -0.397™ -0.396"™ -0.399"™ -0.388"™ -0.391™ -0.392"™
(0.115) (0.116) (0.115) (0.111) (0.110) (0.110)
Hi-tech_Service -0.807" -0.827" -0.820™ -0.939™ -0.933™ -0.939™
(0.257) (0.260) (0.257) (0.250) (0.247) (0.247)
Firm_Size 0.257" 0.249™ 0.246™ 0.064 0.061 0.057
(0.043) (0.044) (0.043) (0.048) (0.047) (0.047)
Firm_Age -0.121 -0.153 -0.136 -0.156' -0.140 -0.150°
(0.094) (0.095) (0.094) (0.091) (0.090) (0.090)
RD_Dpart 0.044" 0.043 0.039° 0.050" 0.045" 0.042"
(0.024) (0.024) (0.024) (0.023) (0.023) (0.023)
Export 0.010 0.009 0.010 0.001 0.002 0.003
(0.011) (0.011) (0.011) (0.010) (0.010) (0.010)
Cap_Int -0.004 0.005 -0.001 -0.079" -0.083" -0.080"
(0.036) (0.036) (0.036) (0.036) (0.036) (0.036)
GovRD 0.040™ 0.035™ 0.035™ 0.032"™
(0.011) (0.012) (0.011) (0.011)
Tech_Out,. 0.035™ 0.029" 0.019°
(0.011) (0.011) (0.011)
Firm R&D,., 0.308"™ 0.302" 0.297™
(0.036) (0.035) (0.035)
_cons 0.418 0.551 0.443 -0.660° -0.738" -0.703"
(0.363) (0.365) (0.363) (0.382) (0.379) (0.379)
N 1379 1379 1379 1379 1379 1379
Prob > chi® 0.000 0.000 0.000 0.000 0.000 0.000
Log likelihood -2115.036 -2116.242 2111.747 -2072.988 -2068.015 -2066.492
left-censored 220 220 220 220 220 220
Uncensored 1159 1159 1159 1159 1159 1159

BIF A B AE LR BIF A AN I Al 5 R = BT B i
(AR R P (S N SN S S
i 4c
5 KIESH5iTie

B, AT IR SSUE SR B SR SE T BUR I A
AU FE T Aol B L ) FR A, RIVRE Al i F 7™
H A S5 018 T i) S 5 TR IR SR AIE A N i i
TAE A SR . X —HFEESIE T
55T BB AH O IE A 5 18 FE AR —F(2 0

FU AW TR R ISR T 7P EAE R T, B
JRFAIE 5 e 0 X A Ml A5 DR 2 ) 2 e BT R A T WY A 5 A
AURCI o SCUEZE SR AW BUR AT A AN e 25 e it 1
Alh 5 R B BE i SEWF R AR R R, X — WIS

ZEIE RN 1 SR B B AH SCAIFFE T, DA E B e
FR)Ff1 T, T8 e 1 52 B A I g A Ml e R B IBURE 7
B BT T A XA B TR AL 5 R
M B it i 37 F e R R o

B = AR SCHESE T A P R, 5 KR
5 T 1) G VR A8 BUR B 22 A0 W A2 3E A4l & 1] H 3
A A ROV o SRS R R Ak i B
RN 5 RKAFR B I8 G AR BITE BUR B 4 b L
S Al @ B A R R B TR A TR A AR
o X5 Kang fl Park 5T 2518 24000, B A& %b
Ut 38 2o A1 4 A Ml %) BIF e AR S e B A L AR
A ARSI A ST P 1 A R AR R B R
W WSCRE I B TE L LR I T Al AR IR A
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10 TR Tobit FEHLZLE E 25 R (/v 35z )
R T 2 45 AR 25 AN il X6 & A S M 1) A 350
FR 13 R 14 FR 15 A 16
Hi-tech Manu -0.132 -0.130 -0.094 -0.092
(0.774) (0.714) (0.767) (0.712)
Hi-tech_Service 0.244 0.344 -0.264 -0.156
(1.726) (1.595) (1.716) (1.594)
Firm_Size 0.887" 0.778" 0.123 0.079
(0.293) (0.279) (0.352) (0.335)
Firm_Age 1.051° 1.148" 0.997 1.113°
(0.619) (0.574) (0.614) (0.571)
RD Dpart 0371 0.350™ 0.383™ 0.359"
(0.131) (0.131) (0.130) (0.130)
Export -0.036 -0.028 -0.056 -0.048
(0.072) (0.069 ) (0.071) (0.068)
Cap_Int -0.183 -0.286 -0.456' -0.535"
(0.235) (0.230) (0.242) (0.236)
GovRD 0.386™ 0.372"
(0.071) (0.070)
Firm R&D,., 1.113™ 1.003™
(0.304) (0.283)
_cons -8.168™" -8.690™ -12.585™ -12.530™
(2.437) (2.299) (2.769) (2.588)
N 1379 1379 1379 1379
Prob > chi® -2121.290 -2106.577 2111.795 -2097.928
Log likelihood 0.0000 0.0000 0.0000 0.0000
lefi-censored 862 862 862 862
Uncensored 517 517 517 517
IR BEZ A R A I R . X giiet AHER . XA AL N AN SR A 1 A 2T AT Y

WP R IF AN ST 1 VT AR AR R OFFE ™, B Al i) S0 R
B NEAALAE R R AN ARE R 357 77 ™ Hh oAy vy
VERT, AR gt LA g i B b, Rl B R 1

(EIE: | 2 [ i 99 A AL F R AR Al X S

VERAZ B, Al Xk SMIF & B AEFT i

AR Y

BB H SN T Powell FYBTFFE

6 P
A 5T 38 1 X VL9508 B R e A L 0 4

8 S22 BT 6 B, SBURF T 6 A s o Al BF 25 7 4

BEVERIEFEMR . il AR SCHE— PR R T Al
K A ANAEAIT S AN 2 2 A ol 55 2 BT B I 4
AT RER T I o SEUESE SRR, Al B A %
AHAT ZE I A SO0, X R VR Al A
BIF A 40U 4 5% B R S AT BE A i K F BRI AL
ARAFINER AR R A AT ik [ 5 3 2 A9 A
PEARFETHMCHE 7, LA 5870 F ik 28 AR R L

RV I — 301 % e R FR I A Y OE 1 12 2E A
Mo [, BURBF A MU A e 2t 1 4ol BB A8 A
FARAMY 5 A R B BT 64 454 , T3k — 25 72 BURFF
A W o A oMb AT A 7 H Y5 e R ES R A 4/E
o BEAh, Al biF e B3 A LR BRI K A0 I 2 3t
5 R RHITBE T 4 B8 3 e Pk 3 20 rh A 1’EFH
ASBIFTE N 25 5 PR A B e, R T BURT
WA A Al B A 7 G DL B Al 5 R~ B
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Be T & 1F Z M B30 6 &, dE— IR AR R T %] 1
T BRI AN IS 0 A M ATF A 3 2l A 52 2 A TR AL
i, FE TR ECR I AR R T
T35 BB A AR AT 5, JEHR A T A b
WS il 55 R A BT e BT 1 1) 2 i A B b
W BRI A o XA BSOS I A4l O =
AR B BT IR 3l A R 1) S 5 5 T, AR 5 S O
A7 & (AT S5 A T e A BB SR, L Jal Al ) %
SMIE R A, LR TV B BIE R RE T, fle it Al
IR AR T RS S T R SIS SR SCHE

AR ST T 2518 X Hh B R A Y R
IR i WA ST FE 4518 th K, BUR 1 RFF & b
W BCRAE BT RS LR LA . 1658, e b
W 2y E vl R BURE IV 2 5 R BIF A I U A 45 BURT
GEA 51 5 AL AR A9 B 220, S0 et 2 8
GEUR o LUK, Al 75 225 2] R W A3 B8 R U]
THEA o PRI, BT A ATF A A I SR 7 2 B oK
JEL I 1T (R AT , R W A AU SO 1 9 B S
SR T i i) o AR 1) R AR P AR L AR W A b
N Ji AN B S BIE AT 2 B 5 A RS A
R (e

o5, I BC A IR AN UK Hh I O I 2
BT 1 E A SRR IR, e E Al O, BEIE B BT
SEAN AR SE AT A B A o X BRI BURF A7
RIS HIBLE] , 95 B 7= 2 Wh - 1 A R B2 AT JE £
BERMIT LA BT 5E 5 7l oK 5, Sk 2 5
REF SR BE BT I A 3 51

AWFFEAAFAE— S 2 Ak (H o 5 B2 5T
RO TIAEMPITTT . B —  RH SR AT REA
SEVLIRAE B BARAR D, VL5 48 2 v A B 4
FeE 0, Al BB K BE I AR AR K P LAk T 42 1 4
Se e XET AR 03, JEHE AR BT RE S AR X
Ve B A 5y, SRR ATE A e S 2 7 U A A (R R £ 5
Wi, FEASWF 5T P2 T e iy o DR, ) AR [ 9
JEBETEREA, He e [ AN TR R e J o B, AN IR 21

BT RE 1 B M DX PR ORI A U X A Mk AF A 5 5

178, BUE SR 52 m DL S - Z P B3GR .

5 T RWES AR AR R R b, ek Z A
FOAK PRI AESC R XA RN, LL R Al
W & SR RE I o (L Li 4™ A vy v,
JRIWE V- (DO Bl 51 [ D R R IR O ot | A DR B S
RO R ZI R 52 e, HLS BUR 98 B BA A EAE .
PR, ARRBIEFE AT LA 5 7 AR B & 6 A
ARt WIFTEBUR I AN BCRRT Al 5 7 M Ak E
ARG ARSI, I ] LA I sz /e 5 b e
387 BOR BB 5 # I B ) B3y, LKAl A
REIFEN o WAL, 38 T DLARER Al 5 7 Ik HE
GG 1 L DX 25 PR R TR 3l o Al A B
RS2
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Research on the Influence Mechanism of Public R&D Subsidy on Firms' R&D Output:
An Empirical Study of Jiangsu Province
GAO Yuchen”, LIU Xielin', MA Yonghao’, ZHANG Hua'
(1. School of Economics and Management, University of Chinese Academy of Sciences, Beijing 100190, China;2.
Sino-Danish Center for Education and Research, Beijing 100190, China;3. Jiangsu Information Institute of Science
and Technology, Nanjing 210042, China;4. Jiangsu Academy of Science and Technology for Development, Nanjing
210042, China)

Abstract: Public R&D subsidy is one of the important instruments to tackle the R&D related market failures and
promote firm-level R&D activities. However, very few studies have explored and discussed the interactions
between public R&D subsidy, firm-level R&D output, their R&D investment and collaborations with universities
and public research institutes to further unfold the complex 'black-box' of the effect of R&D subsidy on firms'
R&D activities. By adopting propensity score matching and Tobit regression with random effect, the empirical evi-
dences based Jiangsu Province indicate that public R&D subsidy exerts a significant positive effect on firm-level
R&D output measured by patent applications. It is also found that firms' R&D investment and the collaborations
with universities and public research institutes partly mediate the effect of R&D subsidy on firms' patent applica-
tions, respectively. In addition, according to the empirical evidences, firm-level R&D investment plays a partial me-
diating role in the facilitating effect of R&D subsidy on firms' collaborations with universities and public re-
search institutes.

Key words: public R&D subsidy; R&D output; mediation effect; firms' R&D collaboration; Tobit regression



