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Study on Influencing Factors of Grain Planting Area Based on Principal Component Analysis

TANG Qing, CHEN Guo-hua, LI Jun-cheng (Hunan University of Humanities, Science and Technology, Loudi,Hunan 417000)
Abstract Twelve factors affecting the planting area of grain in China were selected through the integration analysis of the relevant data. First,
the relevant data during 2008-2014 were collected, and the correlation between the influencing factors and the grain planting area, the corre-
lation between the influencing factors were analyzed. Then the mathematical model of grain planting area and the influencing factors was con-
structed by using the principal component analysis. Results showed that the relative errors between the computing values and the real values

were less, which showed that the selected influencing factors were reasonable and effective.
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Table 1 Factors affecting the area planted with grain
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Table 2 Statistics of various factors from 2008 to 2014

VATV TAN

;‘fegz VA X, X, X5 X, X5 %, Xy Xy Xy 2, %y
2008 10 679.265 1.49 2918.0 1123 5287092  0.168 82755 394.64 7647.09 2944.0 3999.0 7294.10 52 025.64
2009 10898.575 1.77  2876.5 98.3 53082.08 0.172 9 439.6 394.06 8389.84 2956.2 47214 753519 52599.30
2010 10987.609 1.86 3011.0 106.5 54 647.71 0.174  10661.9 44445 905492 29415 3742.6 7760.62 53243.93
2011 11 057.302 2.06 3473.0 110.7 57 120.85 0.180 11 668.6 48293 9970.57 2974.8 3247.1 7940.38 53 685.44
2012 11120459 230 3137.5 1047 58 957.97 0.183 13262.3 460.46 10706.38 3019.1 24962 8127.10 53 857.88
2013 11 195.556  2.51 34445 1047 6019384 0.193 147357 48145 16087.52 3021.6 31350 8246.95 54 000.00
2014 11 272.258  2.61 3 649.0 99.7 60 702.61 0.195 164757 529.75 16974.09 3021.6 2489.1 8352.93 54 100.00
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Note: For the convenience of discussion,when collecting data, the minimum purchase price of grain is taken as the average value of the minimum purchase

price of rice and wheat
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Table 4 Correlation coefficient between various factors

E(/’%t\or X X, X3 X4 Xs e X7 Xg X9 %10 X X
X, 1.00
%, 0.84 1.00
X5 -0.45 -0.11 1.00
Xy 0.98 0.87 -0.27 1.00
X 0.98 0.88 -0.40 0.97 1.00
X 0.99 0.87 -0.43 0.97 0.99 1.00
X, 0.90 0.95 -0.19 0.91 0.90 0.92 1.00
Xg 0.93 0.85 -0.42 0.90 0.97 0.95 0.84 1.00
Xy 0.94 0.73 -0.38 0.95 0.92 0.91 0.75 0.85 1.00
X -0.82 -0.75 0.01 -0.90 -0.79 -0.84 -0.85 -0.68 -0.83 1.00
X 0.99 0.85 -0.38 0.98 0.96 0.98 0.92 0.88 0.90 -0.85 1.00
X 0.94 0.83 -0.30 0.94 0.90 0.92 0.92 0.79 0.83 -0.83 0.98 1.00
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Table 5 Characteristic roots of the correlation coefficient matrix and
contribution rate and cumulative contribution rate of princi-

pal components

L FHER sk P
Principal Characteristic Contribution Cumulative
components roots rate contribution rate
Y1 10.049 8 0.837 5 0.837 5
¥ 1.119 1 0.093 2 0.930 7
Y3 0.386 1 0.032 2 0.962 9
Vs 0.259 8 0.021 7 0.984 6
s 0.114 7 0.009 5 0.994 1
Ve 0.070 5 0.005 9 1.000 0
Y7 0.000 0 0.000 0 1.000 0
Ys 0.000 0 0.000 0 1.000 0
Yo 0.000 0 0.000 0 1.000 0
Y10 0.000 0 0.000 0 1.000 0
Yu 0.000 0 0.000 0 1.000 0
Yo 0.000 0 0.000 0 1.000 0
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Table 6 Eigenvectors corresponding to the first four eigen roots

S5 URREI s 5 2 RRAEI it 5 3 ARMEI i 5 4 RFAE A
fatn First Second Third Fourth
Index eigenvector eigenvector eigenvector eigenvector

(n) (72) (r3) (74)
X, 0.312 6 0.282 1 -0.1123 0.312 1
X, -0.103 9 0.219 1 0.867 6 0.074 3
Xy -0.070 8 0.554 9 0.006 5 -0.157 0
Xy 0.004 1 0.003 0 -0.264 5 -0.118 9
X 0.182 1 -0.058 7 0.301 7 0.120 6
Xg —-0.046 2 0.618 7 -0.178 7 0.020 2
X, 0.527 3 0.055 4 -0.074 0 0.627 6
Xg 0.518 8 -0.027 0 0.153 5 -0.371 9
Xy -0.301 8 -0.135 6 -0.065 7 0.154 5
Xy -0.398 5 -0.109 2 0.039 5 0.527 4
Xy -0.128 6 0.267 7 -0.033 9 0.085 6
Xy 0.193 7 -0.269 0 0.075 1 0.042 6
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Table 7 Comparison of model values and actual values of grain plant-

ing area
o o e AR
Year Model vazlue Actual vazlue Relative error

77 hm 77 hm %

2008 10 695.28 10 679.265 0.15
2009 10 896.60 10 898.575 0.02
2010 10 976.26 10 987.609 0.10
2011 11 052.61 11 057.302 0.04
2012 11 125.14 11 120.459 0.04
2013 11 161.33 11 195.556 0.31
2014 11 303.82 11 272.258 0.28
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