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Abstract

The traditional linear model is usually used in the study of grain yield ,in which the error terms
are assumed independent of each other, and the parameters are estimated by the least squares
method. In order to improve the estimation accuracy, seemingly unrelated model is introduced.
Least squares model and seemingly unrelated model were built with the data that the yield,
planting area and irrigation area of rice, wheat and corn between 1990 and 2009. The result
showed that parameter variance of seemingly unrelated model is smaller than the least square
model. The output of the three kinds of grain between 2010 and 2015 was predicted by the two
models, and the average prediction error of seemingly unrelated model was smaller. It shows that
there is some correlation between the yields of the three grain crops, and the seemingly unrelated
model is better than the traditional least square model.
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Table 1. Variance of the parameters of the two models
=1 BHRBESY g ENERE

/N AR Y (PSRN PN
5 B Y28 5 B yis
Tt 1.45x10’ 0.0056 0.0013 1.36x10’ 0.0052 0.0012
N 2.35x10’ 0.0043 0.0039 2.22x10 0.0040 0.0037
ESP/S 6.49x10° 0.0101 0.0077 6.46x10° 0.0101 0.0077

Table 2. Prediction results of the two models (Unit: Million tons)

5% 2. FETNRBITINLE R (BAAL: k)

i [i) 2010 2011 2012 2013 2014 2015 BRI R
EEAS 20298 20775 21040 21421 21690 21956 4.29%
/N e Agi A N 12162 12671 12975 13282 13664 14197 7.38%
/S 17810 18529 19635 20572 21125 21809 3.28%
RS 20270 20739 21000 21374 21639 21901 4.08%
ABLSP- A A 7R N 12016 12481 12759 13040 13389 13876 5.95%
K 17848 18567 19692 20642 21194 21876 3.08%
PR 19,576.10 20,100.09 2042359  20,361.22  20,650.74  20,822.52
SpRfE N 11,518.08 11,740.09  12,102.36  12,192.64  12,620.84 13,018.52
ok 17,724.51 19,278.11  20,561.41  21,848.90  21,564.63 22,463.16
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