61- (% X% {i 2019 1

*
. @
43 »
« ”
(Grossman & Helpman 1991) (Aghion &
Howitt 1992) (Jian et al.
2004) ; (Aschhoff 2009; Ozcelik &
Taymaz 2008) .
* 1710119 zchinadragon_miao@ 163. com;
2100028 “hedexu@ vip. sina. com; 2734000
zgssdze@ 126. com. “ ’ ”(15A)JY017) «
« . 7 (17YJAZH062) «
@ 30 N N ( 1995) .

85



( 2008)

(Diamond 1999 ; Wolff & Reinthaler 2008 ; Aschhoff 2009 ;

Czarnitzki et al. 2011 ; Howell 2015) (Mamuneas & Nadiri
1996 ; Hall et al. 2000 ; Gorg & Strobl 2007 ; Acemoglu et al. 2018) .
( (OECDI5 . . NN . )
o Zhu & Lundin (2006)
U . (2014)
; o (2015)
@
(DSGE)
o DSGE
N o DSGE
® (2009)
@

86



61- (% X% {}; 2019

1

o (GMM)
Q)
Te, = ¢, + z eale,_; + z (R T 2 ¢3Sl 5 + &, @)
il =0 2=0 i3=0
Te, Te, ., il .G, 2
@2007 1 Wind ;2000
—2006 12 Wind
@ ST, 3
o 2000 1 2015 12 Wind o
13
1 o
1 13
P P
comm, 3.6125 4. 0740 3.4444 0. 0000 build, 0. 4501 2.4222 | -4.0200| 0.0000
car, 1. 8878 1.4440 | —=3.7942| 0. 0000 pa, 0.4104 1.5607 | —3.2477| 0.0000
medi, 1. 8437 1. 0904 0.3916 0. 0002 tran, 0. 0626 0.6212 | —3.5274| 0.0000
spin, 1. 0438 0.9778 2.2290 0. 0000 Jfood, -0.0063| 2.1147 | —4.4169 | 0.0000
cul, 0. 8873 0.7258 2.1106 0. 0000 nm, -0.0063| 2.8010 | —4.3389 0.0000
chem, 0. 8624 1.9439 | -3.0014 | 0.0000 agri, -0.1439| 2.8725 | —4.3662 | 0.0000
ws, 0. 6935 1. 3468 3. 8550 0. 0000
Wind 24
24 spin, « chem, build, tran, ~ agri,
ws, ~ car,~ Jfood, comm, ~ cul,~ medi, ~ nm,~
pa, 13
. (2014) (2016) « (2018)
@ . )
@ 2000—2006 0.1341 0.1312
0.1362,

87



RO)
)
N GMM
2 2
1.
0.0019 1%
0.0014;
( 2018) - 2:
2
6
- 1.3145** 1.3173 % 1. 1554
e, _
' 108. 4809 76. 9707 7. 8941
- - 0. 3409 ™ -0.3433™ -0.2237™
erf;
? -34.025 —24.2209 -1.9658
0. 0002 ** 0. 0003 ** 0.0001"
4.0914 4.0237 1. 8099
S/ 0.0019 ™ 0.0014 ™ 0.0128 ™
’ 4. 6157 2.5981 2.0328
R’ 0. 9962 0. 9949 0. 9953
D-W 2.1699 2. 1904 2. 0658
* 10% o 5% 1%
2. o
( 2018) . :

D  Acemoglu et al. (2018)

type firms)

88

(low-type firms)

(2014)

(high-



61- (% X% {}; 2019 1

(2015) R0e) 3:

1 1%

(Aerts & Schmidtb 2006)

( 2015)
)
®
‘maxE, iﬂﬁ' ¢, -1)y/(1 -g) —-nH, - E, B
C, t o H, t n
° :Cz + Kru(t+1) - (1 _Bm)Kml + K(‘(I+l) - (1 _SC)KL'I
WtHl +RrK1 - Tht° Thz Wr ; [t
@ “
@
(
2016) -
® - ( N )
¢ . (
) (
)o

89



Km(z+1) - (1 _6m)Kmt

Kc(z+1) - (1 _8r)Km 0
BC o R

mi Rct
o

:RI :Kmtle/(Kml +Kcl) +Kcl ct/(Kml +Kvl) °
Rth = leKml +R,K Kx = Kmt + Kcl °

c” et

Cl ‘HI \Km(l +1) \K(‘(l +1) 0
:Ct_(r = _/\1‘ _77//\1 = Wt‘)‘l :BEI)\I+1 (1 _6m) +Rm(t+1) ‘/\L =
ﬁE1A1+l (1 _5c) +Rc(1+l) ° C;U = _)\x :I/C:T :EtB/C?+l° _77/)\t =
W, C'7=-A, W, =nC,; :
° Ct_(r = _}\1 )\t :ﬁE[A[+l (1 _am) +Rm(t+l) :Ct+l/Cz :BEt (1 _5m) +
R 1/o -
m(t+1) ?

° _77/)\1 = WL )‘1 :BEL/\I+1 (1 _8<‘) +Rc([+l) :W[+1/W[ =

BEt (1 _81.‘) +R(‘(I+1) ;

:Ymt = AO(ZthtGmt) &FKG[ac (1 - Zt) Kmt 0‘mI—Imt] oo
K, “H, '~ -R K, -WH,.

mt = mt

z K G z K

:m(leO(Z‘Km[Gm[)(pKG‘aC (1 _Z[)

= me 7 mi = mt ;Gm[ ®
G, >0;z, ; O<p<l
. K o o
K-
K, Ko =(1=8.)K oy + Gpyo ¢
G, .
0
Tm, WI : WI = (1 - am) le/Hmt °
:Rm,l = (1 - Tm) (GD + am,) Ym,l/KmI °©
® 2018 10

77.6%13.8% 7.2%

90



Qi (% X% {i 2019 1

Ycl /Kzrt °
)

Gp,

Wth - Rctht
)

(1 _8m)Km[

)

G

mt °

- ag o 1-a,-y
'maXK(}r K(‘t (Hct ‘ YZ—mz -R

K

cl

Tht N

T, +T,+T,=P

ht m

}o

~

+Qc K(:L+l _(1 _51‘)Kcl

)

Y

P

H

aC

ct

2007;

t

:Hn = (] -« —7) er/Wz"
R, =1 -7)a. (1l -v)

(‘tK(‘t - WtHcl - Pth—mt°
l-a -y
Pt YC —mit
o Y
(
:’chl/chmz = P °
Tml
IGpt + Gml ° Tml =T { Y"”
(Y’ = le + Y(‘t)
Yc[ = Cl + I[ Ym[ = GP[ + Yt.'fml °
Y,
o 3

lnzt = pzlnzt—l + O-Z‘-c"zt
lnGml = (1 _p(}m)lnG:L +plenGm(L71) + T cn€ 6mu
lnGp, = (1 —pcp)lnG: +pcplnGp(t_l) + 080,

°© P P6m

mt

H H

mt ct

;K

mt

pCp

O ~Ogn

_ ag a. l-a.-y
- KCI Ku chl ‘ Yy

c—ml

2016) .

T

ct

- WLHI - leKml} Tcl = Tc{th -

~

:Ht :Hml +Hc1 [t =Qm KmI+I -

t
K, 3
AR(1)

2)

3)

“)

91



(2004) Smets & Wouters (2007) « (2008) . Miao
& Tao(2011) \Miao & Wang(2014) . (2016)
6 o
2007 1 2016 12
o 2000—2016 6
6 1
o 3 o
3
B o n « 5, v a,, O @ ® & i
0.99 0.5 0.227 0. 45 0. 025 0.2 0.6 0.05 0. 125 0.1 0.03
8 Tm T, Qg O¢ Pep O¢y Pen T Gm P: o,
0. 027 0.15 0.25 0.3 0.09 0.67 0.33 0.58 0. 45 0. 905 0.13
Q)
o 4 . N N
N 97.33% +79.36% ~ 80. 55% -
87.95% 81.05% 80.71% 70% o
4
8.32 48.74 40. 27 97.33
0. 88 21. 47 57.01 79. 36
3.17 16. 80 60. 58 80. 55
11.39 37. 31 39.25 87.95
2.78 16. 53 61.74 81.05
3.43 16. 56 60.72 80.71
Q)
z, 1 o
1
z K Y

92

mt >



6& % 2% {i 2019

zt R(,‘l N Yol
o
“ »
o
o Zt
R, .
N
o
x 107 Re 3 1074 Vi
5 T 25 s ¢ = =
sk 10} o
20
4t 5k -
1.5
3k
1.0 0 &
1 A 1 i T
0 10 20 30 0 10 20 30
R, K, %10 Y
>0 g T T x T T 2
ool 0.018 o
0.016 4 -
_ooisL: 0.014 -6} .
0.012 el 1
_oo0)- 0.010 = q
-12
1 1 1 0008 o 1 L 1 1 L L
0 10 20 30 0 10 20 30 0 10 20 30
x 107 R x 1073 K x 10 Y
T T T = S T T T
2 2
) i
1 1k
-4 -
0 1 g () i L 1 1 1
0 10 20 30 0 10 20 30 0 10 20 30
1 Z,
o
o
o
G,
2. 2 G,
. G,, 1%
R, K, Y, 1.8% .1.6% 0. 12% R,
K, Y, 0. 14% 0. 13% 0. 14% . G,

93



Rct Y(‘t °
(z 0.05.0. 1.0. 15)
G 3, 3
o z 0.05
. 1% R, 3.6%.K, 13%.Y,,  0.59%;z
0.1 G, 1% R, 0.1%.K,, 0.03%.Y,,
0.01% z 0.05 2z G
1% R, 89%.K,  3.2%.Y,  1.5% z 0.05.0.1
x 10~ R, x 1073 Kin x 1074 ¥
T T T 15F T T T 12F ~y g8 = e T
15 —e G, |1 10
10} 4 10F 8 4
6k |
sk 4 5r 4L .
0 IIO 2‘0 3I0 0 l‘O 2.0 3‘0 0 lIO 2I0 ';0
R, K. x 10 Yo
=001 F T T L T L I T T T
-0.02} 4 oo r— of E
-0.03 |- 4 0.03F 1N J
-0.04 - 1 o002f
=045 1 =i 1 1 oo 1 1 1 1 L 1 1 |
0 10 20 30 0 10 20 30 0 10 20 30
x 10 R %10~ : l"\ ’ x 10 Y
10 e 10
5 - 5
OF 0
=S5k ENE e 1 5 =5 - 1 1
0 10 20 30 0 10 20 30
2 G,,
)
° Gmt GPL
4,
4
Rmt N Kmt N Ymt °
Gmt o
(Tong et al. 2014; 2016) .

94

R Y

ct ct



- - A
Cinxg g0
Y“I
7 T T
0.08 0.03
0.06 0.02 .|
0.04 i
0.01F
0.02
;
20
R, Y,
: . 03 : T
o2
0.1
S03f e
""""" 1 1 1 1 1 =
0 10 20 30 20 30
R K
T T T T T 0 ¥
1 -002 ——€.2=0.05 |
----- €_z=0.10
-0.04 Fod T B €_z=0.15 ]
1 -o06f
L L 1 A E i L 1
20 30 20 30 0 10 20 30
3 G,
% 107 Ry, x 1073 K x 10 Y
5 o T T T r= T T T
1R a5 0.01 i
X —c G, S 4 e
VNS iy G ¥ LY
10f / ghnit ] ok 3 TSsa
y \ See
',' \‘\ 2k “~~\__
4 Gmr G,
o o
Y
o
o >
o
A)

(Khandelwal et
95



al. 2011) .

)

)

)

11981

96

( 2013) .

7)@ 113 ’7@

2007
2007
1% )

(

1959—2007
50% 1965

30%
5.74% 1967

2016)

70%
;1982



6& (% X% {i 2019 1

~g0r [ ARABREEVEERE (FH4) BRI ERE (%)
% —— ARG () —>— BURFBFRSTF % (Z40)

Ml .MH! 1M

. Wl 0
1979 1983 1987 1991 1995 1999 003 2007 (443)

70

|

fﬁ'ummm,mmm.mgﬂ | d]

1959 1963 196 1971 197.
5 1959—2007 R&D
:Wind
:(1)
@)
- (3)
. . (4)
( 2018) .
(13
”» “ ”»
2004 RBC » « y 2
2008 R&D y « y 3
2014 { N Yy« Y 4

97



N 201& » « yo1 .

. 2016 ? — » « Y o4 .
N N N 2016 ( N » « Y o9 .
N N 2014 . R&D » « Yy 8
. N 1993 ( : ) . o
N . 2002 ( » « y 8
200& ( DSGE » « » 10 .
N N 2014 ( » « Y o1 .
. . 2016 ( N > A« >y 8
N N 2018 . » « y o3 .
N N 2013 N » « > 8
N 2007 ( E— » « y o2
. N . 2015 : » « y 10
N 2018 ( 2 « > 5 .
N N 2016 ( N > « y o1 .

Aschhoff B. 2009 “ The Effect of Subsides on R&D Investment and Success: Do Subsidy History and Size Matter? ” ZEW
Discussion Paper No. 032 Mannheim.

Aerts K. and T. Schmidtb 2006 “Two for the Price of One? Additionality Effects of R&D Subsidies: A Comparison Between
Flanders and Germany”  Research Policy 37(5) 806—822.

Aghion P. and P. Howitt 1992 “A Model of Growth through Creative Destruction”  Econometrica 60(2) 323—351.

Acemoglu D. U. Akecigit H. Alp N. Bloom and W. Kerr 2018 “Innovation Reallocation and Growth” American Economic
Review 108(11) 3450—3491.

Czamitzki D. P. Hanel and]J. Rosa 2011 “Evaluating the Impact of R&D Tax Credits on Innovation: A Micro Econometric Study
on Canadian Firms” Research Policy 2011 40(2) 217—229.

Diamond A. M. 1999 “Dose Federal Funding ‘Crowd in’ Private Funding of Science?” Contemporary Economic Policy 17(4)
423—431.

Gorg H. and E. Strobl 2007 “The Effect of R&D Subsidies on Private R&D”  Econometrica 74 215—234.

Grossman G. and E. Helpman 1991 Innovation and Growth in the Global Economy Cambridge Mass: MIT Press.

Hall B. andJ. V. Reenen 2000 “How Effective are Fiscal Incentives for R&D? A New Review of the Evidence” Research Policy
29( 4—5) 449—469.

Howell S. T. 2015 “Financing Innovation: Evidence from R&D Grants” American Economic Review 107(4) 1136—1164.

Jian T. and Chenggang Xu 2004 “ Financial Institutions and The Wealth of Nations: Tales of Development” William Davidson
Institute Working Paper Number 672 April.

Khandelwal A. K. P. K. Schott and S. Wei 2011 “Trade Liberalization and Embedded Institutional Reform: Evidence from
Chinese Exporters ” NBER Working Paper No. 17524.

Mamuneas T. P. and M. 1. Nadiri 1996 “Public R&D Policies and Cost Behavior of the US Manufacturing Industries” Journal
of Public Economics 63(1) 57—S8I.

Miao J. Wang P. 2014 “Sectoral Bubbles Misallocation and Endogenous Growth” Journal of Mathematical Economics 53(8) :153—163.

Ozcelik E. and E. Taymaze 2008 “R&D Support Programs in Developing Countries: the Turkish Experience” Research Policy
37(2) 258—275.

Smets F. and R. Wouters 2007 “Shocks and Frictions in US Business Cycles-A Bayesian DSGE Approach” European Central
Bank Working Paper No 722 February.

Tong T. W. He Z. L. He andJ. Lu 2014 “Patent Regime Shift and Firm Innovation: Evidence from the Second Amendment
to China’ s Patent Law” In Academy of Management Proceedings 1 14174.

Wolff G. B. and V. Reinthaler 2008 “The Effectiveness of Subsidies Revisited: Accounting for Wage and Employment Effects in
Business R&D”  Research Policy 37(8) 1403—1412.

Zhu P. W. XU and N. Lundin 2006 “The Impact of Governments Fundings and Tax Incentives on Industrial R&D Investments:
Empirical Evidences from Industrial Sectors in Shang Hai” China Economic Review 17(1) 56—59.

98



61- (% X% ﬁi 2019 1
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Summary: In recent years developing countries’ convenience in using international technology spillovers has gradually
disappeared and independent technological innovation has become the main approach. To solve the problem of
technological innovation developed countries have generally adopted measures such as government subsidies and tax cuts
but there have been many disputes over the measures. The most important dispute has centered on whether a developing
country’ s economic system depending on the push of a construction investment can be rapidly transformed into an
economic system dominated by science and technology innovation by significantly improving the government’ s technological
innovation expenditure while maintaining the economic growth rate. This has important theoretical and policy—related
implications for the effects of China’ s government technology innovation expenditures on its economy.

To study the role of government technology innovation expenditures on technological progress and other economic
effects based on analysis of the difference in China’ s industry technology input rate we confirm the significant differences
in technological innovation investment behaviors across different industries test the effect of government funding support on
different firms’ technology innovation investments through the generalized method of moments construct a simple dynamic
stochastic general equilibrium model that includes the innovative heterogeneous firms and simulate the impact of
government technology innovation expenditures on technological progress and output.

We obtain four results. First according to the difference in China’ s industry technology input rates firms can be
divided into two categories: technologically innovative firms and technologically stable firms. A firm’ s profit is the most
important internal source of the increase in firm innovation investment and the sales profit rate plays an important role in
guaranteeing and promoting investment in firms’ technological innovation. Residents carry out investment structure
allocation based on the capital profit rate which further affects the proportion of capital of the two types of firms. Second
the increase in R&D investment proportion in technology innovation firms cannot rapidly drive the rise of output but can
promote the transformation of the domestic economy from the traditional extensive investment type to the technological
innovation type. Third government technology innovation expenditures are the main external driving force behind the increase
in firms” technological innovation investment which significantly boosts their technological progress and has an important
positive effect on macroeconomics development. When a firm” s own technology innovation investment rate is higher than a
certain level the government’ s technological innovation expenditure is more effective. Fourth although the government’ s
increase of technological innovation expenditure has less of an incentive effect on the total social output than its economic
construction expenditure it is necessary to sacrifice the economic growth rate to some extent to build an innovative country.

Our paper makes three contributions to the literature. First we design the production functions of technologically
innovative and stable firms develop a dynamic stochastic general equilibrium model that includes innovation heterogeneity
solve the output equilibrium and examine the economic effects of the government’ s technological innovation policy under
this framework which should provide a reference for improving the accuracy of policy evaluation and reducing deviation in
future policy. Second we study the impact of dynamic decisions about residents’ capital investment structure on the change
in capital structure and firms’ technology innovation. Finally we divide government expenditures into technological
innovation expenditure and investment construction expenditure and analyze not only the impact of government technology
innovation expenditure and economic construction expenditure on firms’ technology innovation investment and output
function but also the other macroeconomic effects. Through these effects the government can rationally adjust the ratio of
economic construction expenditure to technological innovation expenditure according to the economic development needs.
Keywords: Innovation Heterogeneity; Technology Steady Firm; Technology Innovation Firm; Government Technological
Innovation Expenditure
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