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Prediction on Grain Yield in Jiangsu Province Based on Multivariate

Linear Regression Model and Gray Relational Analysis

Wang Chunhui,Zhou Shenglu, Wu Shaohua,Wu Yingying
(School of Geographic and Oceanographic Science, Nanjing University , Nanjing 210046 , China)

Abstract : According to the situation of grain yield fluctuation in Jiangsu province in recent years, gray relational model
analysis was used in the grain yield of Jiangsu province from 2000 ~2009. The results show that the area of seed sown,
amount of chemical fertilizer,annual temperature ,annual precipitation and amount of pesticide are the primary factors of
grain yield fluctuation. Then multivariate linear regression equation was established on the basis of gray relational analysis
to predict and verify on the grain yield in Jiangsu province from 2010 ~2012,and the result indicated that the predictive
effect was excellent. Finally,some relevant suggestions are proposed on the basis of these problems.
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R1 2000 ~2009 FIIHERAESHEMWET
Table 1 Grain yield of Jiangsu province and the influencing factor from 2000 ~ 2009

P X, EES A0S Ny s R 2
X, X, X, X, X X X; Xy Xy X

2000 3 106.63 15.89 1 080.74 3 411.68 5304.31 335.45 9.15 2925.29 1 890.96 314.6 6.51
2001 2 942.05 15.91 1 070.00 2283.24 4 886. 66 338 9.16 2 957.93 1832.25 345.05 6.61
2002 2907.05 16.24 963.52 2 288.46 4 882.58 337.53 8.64 2 983.89 1 744.41 423.61 6.88
2003 2471.85 15.47 1226.19 3 305.00 4 659.47 334.67 8.79 3 029.10 1615.49 529.5 6.97
2004 2829.06  16.30 852.00 836.58 4774.59 336.80 9.23 3 052.51 1 506.31 679.83 7.04
2005 2834.59 15.70 1 040.40 2139.50 4 909. 48 340. 81 10.33 3135.33 1414.83 825.1 7.2
2006 3096.03  16.40 1043.30 1324.07 5110.8 342.01 9.86 3278.53 1323.88 1011.79 7.51
2007 3132.24  16.70 1065.00 1642.00 5215.59 342.03 9.68 3392.44 1230.28 1159.03 8.04
2008 3175.49 15.70 1 036.90 483.70 5267.1 340.76 9.38 3 630.86 1179.94 1234.14 8.54
2009 3230.10 15.90 1123.50 1001.63 5272.04 344.00 9.23 3 810.57 1120.19 1316.62 9.43

T BRI T 2000 ~2009 4EITHGEITAEL) .

x2 WBEEE
Table 2 Initial value matrix
Xy X X, X3 X, X5 Xs X; Xy Xy X
1 1 1 1 1 1 1 1 1 1 1
0.947 0 1.001 3 0.990 1 0.669 2 0.9213 1.007 6 1.001 1 1.0112 0.969 0 1.096 8 1.015 4
0.9358 1.0220 0.8915 0.670 8 0.920 5 1.006 2 0.944 3 1.020 0 0.922°5 1.346 5 1.056 8
0.7957 0.973 6 1.134 6 0.968 7 0.878 4 0.997 7 0.960 7 1.0355 0.854 3 1.683 1 1.070 7
0.910 7 1.025 8 0.788 3 0.2452 0.900 1 1.004 0 1.008 7 1.043 5 0.796 6 2.160 9 1.081 4
0.912 4 0.988 0 0.962 7 0.627 1 0.9256 1.016 0 1.129 0 1.071 8 0.748 2 2.6227 1.106 0
0.996 6 1.032 1 0.965 4 0.388 1 0.963 5 1.019 6 1.077 6 1.120 8 0.700 1 3.216 1 1.153 6
1.008 2 1.051 0 0.985 4 0.4813 0.983 3 1.019 6 1.057 9 1.159 7 0.650 6 3.684 1 1.2350
1.022 2 0.988 0 0.959 4 0.141 8 0.993 0 1.015 8 1.025 1 1.2412 0.624 0 3.9229 1.311 8
1.039 7 1.000 6 1.039 6 0.293 6 0.993 9 1.025 5 1.008 7 1.302 6 0.592 4 4.185 1 1.448 5
#=3 MITEEERE
Table 3 Absolute differences matrix

A, A, Ags Ay As A A, A Ay Ao

0 0 0 0 0 0 0 0 0 0
0.054 2 0.043 0 0.277 8 0.025 8 0.060 6 0.054 1 0.064 1 0.021 9 0.149 8 0.068 3
0.086 3 0.044 2 0.265 0 0.0153 0.070 4 0.008 5 0.084 3 0.0133 0.4107 0.121 1
0.177 9 0.3389 0.173 1 0.082 8 0.202 0 0.1650 0.239 8 0.058 7 0.887 4 0.2750
0.1152 0.1223 0.665 4 0.010 5 0.093 4 0.098 1 0.132 8 0.114 1 1.250 3 0.170 8
0.075 6 0.050 2 0.2853 0.013 1 0.103 5 0.216 5 0.159 4 0.164 2 1.710 3 0.193 6
0.0355 0.0312 0.608 5 0.033 1 0.023 0 0.081 0 0.1242 0.296 5 2.2195 0.157 0
0.0427 0.022 8 0.527 0 0.0250 0.011 4 0.049 7 0.151 4 0.357 6 2.6759 0.226 8
0.034 1 0.062 7 0.880 4 0.029 2 0.006 3 0.003 0 0.2190 0.398 2 2.900 7 0.289 7
0.039 1 0.000 2 0.746 2 0.045 8 0.014 3 0.0310 0.262 9 0.447 4 3.1453 0.408 8
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x4 XRREHERE

Table 4 Correlation coefficient matrix

o £ £ Eou £os Eos £ £as ) £o0
1 1 1 1 1 1 1 1 1 1
0.966 7 0.973 4 0.849 9 0.983 9 0.962 9 0.966 8 0.960 8 0.986 2 0.9130 0.958 4
0.948 0 0.9727 0.8558 0.990 4 0.957 1 0.994 6 0.949 1 0991 6 0.7929 0.928 5
0.898 4 0.822 7 0.900 9 0.950 0 0.886 2 0.905 1 0.867 7 0.964 0 0.639 3 0.851 2
0.931 8 0.927 8 0.702 7 0.993 4 0.944 0 0.941 3 0.922 1 0.932 4 0.557 1 0.902 1
0.954 1 0.969 0 0.846 4 0.991 7 0.938 2 0.879 0 0.908 0 0.905 4 0.479 0 0.890 4
0.9779 0.980 5 0.7210 0.979 4 0.985 6 0.9510 0.926 8 0.841 4 0.414 7 0.909 2
0.973 5 0.9857 0.749 0 0.984 4 0.992 8 0.969 4 0.912 2 0.814 7 0.370 2 0.874 0
0.978 8 0.961 6 0.641 1 0.981 8 0.996 0 0.998 1 0.877 8 0.798 0 0.351 6 0.844 5
0.9757 0.999 9 0.678 2 0.9717 0.991 0 0.980 7 0.856 8 0.778 5 0.3333 0.793 7
1.0 0.9605 0.959 3 09827 0£4 0.958 6 0918 1 0.901 2 B R 0.8952
0sh 0.794 5
06k 0.585'1
0.4r H
0.2
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Fig.1 Degree values of grain yield of Jiangsu province and the influencing factor
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E ﬂ%jé"] *E ﬁ ft 5 %ﬁ ur] _T"‘E]/‘J [E Uﬂ *ﬁﬂ ( 7 ) , Table 5 Analysis table of fitting degree
% T{I}_JP\ % 2010 ~2012 55[5 E /] *E '%': FE i E /‘J f)ﬁ\{)ﬂ IJ {E '—ﬁ‘ ;Bﬂ? between predicted and actual grain yield
] 2010 3235.1 3261.1 0.8

H ,%B/T{E'—ﬁ?ﬁ{ﬂ!' {E*ﬁﬁm%%ﬁﬂﬂﬁ 0.8% .0.1% 011 3307 8 33111 o1
F-2.43% , ] WA R SR 2 BA Y. 2012 3372.5 3290.4 2.4
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