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Abstract

Henan is an important grain producing area in the country and an important production area for
wheat in the country. The stability of wheat production in Henan Province is not only important
for the province’s grain production, but also important for safeguarding national food supply and
maintaining national food security. This paper uses multiple linear regression based on data on
production factors such as wheat yield, wheat planting area, effective irrigated area, fertilizer use,
number of agricultural machinery, agricultural employment, agricultural technology advance-
ment, and agricultural policy support in Henan Province since 1980-2013. Analysis and stepwise
regression analysis were used to analyze and predict wheat production factors and yields in He-
nan Province.
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Figure 1. Yield of wheat per unit area in China and Henan Province
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Figure 2. Variable scatter plot
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Table 1. Preliminary regression results

1. YIFEEER

Variable Coefficient Std. Error t-Statistic Prob.
InX; 1.665327 0.236108 7.053245 0.0000
InX, —1.224084 0.281697 —4.345393 0.0002
InX; 0.186114 0.053492 3.479271 0.0017
InX; 0.170439 0.132064 1.290573 0.2074
InX;s 0.138369 0.030223 4.578324 0.0001
X5 0.004921 0.030746 0.160043 0.8740
R-squared 0.980540 Mean dependent var 7.609004
Adjusted R-squared 0.977065 S. D. dependent var 0.329096
S. E. of regression 0.049839 Akaike info criterion —3.001236
Sum squared resid 0.069551 Schwarz criterion —2.731878
Log likelihood 57.02101 Hannan-Quinn criter. —2.909377
Durbin-Watson stat 2.221847

mEAZE B 1 FH R = 0980540, 1EIFJEH R* = 0.977065, 7] WASR 34 S R, DWAE N
2.361169, LT 2, FrLAREAAAIEAS &1 HAH K.

222 BRAERE
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Table 2. Results of heteroscedasticity test

F2 RAERBER

F-statistic
Obs * R-squared
Scaled explained SS

Heteroskedasticity Test: White

0.609111
17.54264
13.25472

Prob. F (21, 12)
Prob. Chi-Square (21)
Prob. Chi-Square (21)

0.8456
0.6777
0.8994
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Table 3. Variable correlation test results

3. LEMXMRIEER

Covariance Correlation InY InX; InX; InX; InX, InX; Xs
0.105119
InY
(1.000000)
0.609899 4.155581
InX;
(0.922787)  (1.000000)
0.016248 0.104505 0.010364
InX,
(0.492269)  (0.503561)  (1.000000)
0.203683 1.238786 0.040819 0.425662
InX;
(0.962902)  (0.931426)  (0.614559)  (1.000000)
0.050071 0.343922 0.010888 0.107137 0.030188
InX,
(0.888861)  (0.971022)  (0.615530)  (0.945132)  (1.000000)
0.023339 0.123448 0.003425 0.046112 0.010465 0.005830
InX;
(0.942822)  (0.793136)  (0.440580)  (0.925688)  (0.788862)  (1.000000)
0.060991 0.361964 -0.017235 0.071325 0.014716 0.010439 0242215
X6
(0.382229)  (0.360785)  (-0.343983)  (0.222131)  (0.172100)  (0.277800) (1.000000)
Table 4. Univariate stepwise regression results
F4. BT EZFSOALER
%E ll’lX] lan 11’1X3 11’1X4 ll’le X6
ST 4.003597 1.658664 0.478509 1.567741 0.146766 0.251805
T it & 0.250193 0.151142 0.023706 0.490046 0.010833 0.107614
R? 0.888914 0.790073 0.927180 0.242329 0.851536 0.146099
e 0.885443 0.783513 0.924905 0.218652 0.846897 0.119415
Table 5. Multivariate stepwise regression results
=5 ZTEFRLEFER
Bl InX, InX, InX; InX, InX; Xo ®
1.5275 0.3130
InXs, InX) (0.0028) (0.0000) 0.9422
-0.3708 0.5718
In%s, In, (0.1774) (0.0000) 0.9270
0.5273 -0.5091
InXs, InX, (0.0000) (0.0061) 0.9394
0.3879 0.0311
InX;, InXs (0.0000) (0.1378) 0.9279
0.4590 0.1167
InXs, X (0.0000) (0.0001) 0.9542
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H1 B F [ 55 B AT Y, 2E7E InXs R X, (93500 FANAAS & InX, 19 P (S 2 8510, HR =0.9647,
F it 301.2213, DW N 1.8651, #aT 2, AEEEMIE, HEGREZERN. kg,
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Table 6. Major variable regression results

Fo. TETEMALER

Variable Coefficient Std. Error t-Statistic Prob.
InX; 0.331977 0.043193 7.685812 0.0000
X 0.102591 0.022548 4.549864 0.0001
InX, 1.193948 0.374613 3.187151 0.0033
C —4.448639 2.948597 —1.508731 0.1418
R-squared 0.967869 Mean dependent var 7.609004
Adjusted R-squared 0.964655 S. D. dependent var 0.329096
S. E. of regression 0.061871 Akaike info criterion —2.617411
Sum squared resid 0.114839 Schwarz criterion —2.437839
Log likelihood 48.49599 Hannan-Quinn criter. —2.556172
F-statistic 301.2213 Durbin-Watson stat 1.865091
Prob (F-statistic) 0.000000

In¥, = —4.448639+1.1939481n X, +0.331977In X, +0.102591.X,
(0.1418)  (0.0033) (0.0000) (0.0001)

R = 0.967869,§2 =0.964655,F =301.2213,DW =1.86509
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