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YANG Mao'?,ZHAO Yu-xin®

(1 School o f Management , Tianjin University , Tianjin 300072, China;2 College of Science,
He'nan University of Technology s Zhengzhou, He'nan 450001, China)

Abstract: [Objective] The substitution relationship for food-producing between the natural resources
and social resources is studied from the connotation of resource. [Method) This paper takes 4 kinds of fac-
tors (capital,labor,technology,sown area of grain) inputs and grain yield each year since 1978 as founda-
tion, respectively using Cobb-Douglas and Translog production function to construct linear regression mod-
el and analyze their economic significance. [Result] In Cobb-Douglas production function model, the mar-
ginal output elasticity of sown area of grain,capital,technology is 0. 084,0. 179,0. 109 respectively, the e-
lasticity of labor output is not significant; in Translog production function model, the marginal output elas-
ticity of capital,labor, technology is 0. 323,0. 079,0. 424 respectively, the elasticity of sown area of grain
output is not significant. From 1978 —2006, the elasticity of 4 kinds of factors increases with the years, the
elasticity of capital,labor,technology,sown area of grain is all high. [Conclusion) To some extent,capital.,
technology and labor inputs can replace the shortage of sown area of grain.
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Table 1 Estimate of C-D grain production function
A5 R = A L R AL bR -G HE
Variable Coefficient SE t-Statistic Prob
In X, 0.084 0.026 3.227 0. 005
In X, 0.179 —0.084 —2.120 0. 050
In X, 0.109 0.043 2.533 0.022
n] o 2 %5 R-squared 0. 896 K 2% - ¥ {8 Mean dependent var 10. 726
5 & (1) 7] 2 R B Adjusted R-squared 0. 862 ARt FRifE 2% SD dependent var 0.110
[l bR HE 2 SE of regression 0.039 Bfﬁ?’[ﬂfﬁ@»/ﬁ'ﬂﬂ Akaike info criterion —3.382
5% 2557 J7 Fl Sum squared resid 0.029 PETC 25 W] Schwarz criterion —3.110
Xt el R Ak 1T Log likelihood 37.088 F Gl &t F-statistic 7.999
D-W %i it Durbin-Watson stat 2.174 3R Prob(F-statistic) 0. 000
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Table 2 Estimate of translog grain production function

g i R M R AL bR 22 s 5

Variable Coefficient SE -Statistic Prob

In A —12. 200 —4.153 2.937 0.014

In X, 0.393 —0.153 —2.575 0.026

In X, 0.079 —0.029 —2.693 0.021

In X, 0.424 0.191 2.212 0. 049

(In X,)? 0.048 0. 020 2.374 0.037

(In X)* 0.085 0.039 2.164 0.053

In X;In X3 0.035 0.014 2.514 0.030

In X2ln X, 0.016 —0.007 —2.122 0. 057

In X;ln X, 0.008 0. 004 1.943 0.078

In X;1ln X, 0.079 0.035 2.241 0.025

n] o 2 %t R-squared 0.982 K 2% F ¥ {8 Mean dependent var 10. 695

P AT P R B0 Adjusted R-squared 0.968 K78 H bR fE 25 S. D. dependent var 0.135
[8] 9 b5 2% S. E. of regression 0.019 Tr s AE B UEN Akaike info criterion —4.026
2% J7 A1 Sum squared residual 0. 007 VF R 2% fEN) Schwarz criterion —3.452
X E A R4k Log likelihood 54. 808 F %1t 4 F-statistic 68. 235
D-W % it Durbin-Watson stat 2.167 #E %= Prob(F-statistic) 0. 000
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Fig. 1 Output elasticity of input factor about Chinese comprehensive grain production capacity

(calculated by translog grain production model)
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