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Prediction for Soybean Comparative Advantage in Heilongjiang Province Based
on Time Series Model

MIAO Sen,ZHENG Yu
(College of Science, Northeast Forestry University , Harbin 150040 , Heilongjiang, China)

Abstract: According to the principle of time series and cropcomparative advantage ,taking the yield and planting area of soy-
bean in Heilongjiang province form 1985 to 2010 as the research objects. We established the time series prediction model of the
comprehensively comparative advantage of soybean in Heilongjiang province. The results illustrated that from 2012 to 2017 the
comparative advantage for soybean production in Heilongjiang province were 1.873,1.7323,1.7592,1.6106 and 1. 6383, re-
spectively. This proved the soybean production in Heilongjiang province had an advantage over national level ,but the advantage

showed a decreasing trend. We suggest that relevant agricultural departments should pay enough attention about this trend.
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Table I Sowing area and yield of soybean in Heilongjiang province and all over the nation
M7 V1. Heilongjiang province 4>[E China
£y
Year [ o= TR o=
Planting area/ x 10* hm? Yield/kg+hm =2 Planting area/ x 10* hm? Yield/kg-hm ~2

1985 179.5 1618.4 771.8 1251.0

1986 216.7 1447.6 829.5 1265.8

1987 219.7 1720.5 844.5 1375.3

1988 240.0 1597.2 812.0 1500.5

1989 242.9 1582.5 805.7 1445.3

1990 226.4 1288.9 756.0 1352.8

1991 209.4 1515.8 916.3 1361.0

1992 216.0 1638.9 898.3 1393.8

1993 297.9 1696.2 1237.7 1575.8

1994 279.6 1905.6 1273.6 1645.4

1995 251.3 1783.5 1123.2 1591.4

1996 216.1 2015.7 1054.3 1698. 1

1997 239.4 2459.1 1116.4 1680.0

1998 246.0 1864.2 1167.1 1714.2

1999 215.3 2202.0 1119.0 1692.6

2000 286.8 1707.1 1266.0 1587.7

2001 287.4 1870.2 1326.8 1547.2

2002 263.1 2321.1 1254.3 1786.8

2003 324.2 1900. 4 1289.9 1649.4

2004 340.1 2139.1 1279.9 1744.0

2005 421.5 1899.6 1290. 1 1672.5

2006 424.6 1623.4 1214.9 1649.3

2007 380.9 1384.3 1178.0 1460.2

2008 397.2 1679.3 1211.8 1686.2

2009 486.3 1271.8 1194.9 1615.4

2010 447.9 1343.8 1127.6 1681.9

x2 BEETIHATHBRBSHEERFT 3.1 REGAURMABEIEFIREAZEL

Table 2 Analysis comparative advantage of L) 1985 ~2010 4F 26 sFE 424 L AL 3 B B

soybean in Helongjiang by time serics U S 23 AR BRI 5 3 4R
A 73l T A s N —
Hhy RO BRI gZa BARHEATREES . FIFH DPS v7. 05 i, #3HE ARMA
Year  Scale advantage Efficiency advantage Comparative advantage - s . R " v
1986 5.07 1.59 2.84 3.2 RIS
1987 3.91 1.84 2.68 , e o e L T 4 3
1088 i s A, L1 2008 ~2010 4 3 4= % S B gl s 6] 4 SRRl
1989 4.66 1.58 2.71 ATNMELIEA T3 153R 4, X136 3 AR iR 22 b AT
1990 4.58 1.52 2.64 i N S e
1001 2 s S e FeH . BEAS ARMA (211) 8 48L& B2 F0AH ¢ 22 B0
1992 3.62 1.46 2.30 I, HAR X R 22 4 X B R 2. 9308% |, £ 1% 25 ¥ [l 7t
1993 3.52 1.41 2.22 N > 5
1004 o1 . S 0 VF(5% ) Z MY, 40 3 28, Hod ARMA (101) Al
1995 3.28 1.37 2.12 ARMA (201) (44 FE B 98 K 100% , {H 2 A AT R AH
1 2. 1. 2.01 N » . s
0 % % 0 AHRZEHK ;. ARMA (1) AR5 AR BN, (2
1997 3.01 1.65 2.24
1998 2.97 1.32 1.98 ”
Q
1999 2.69 1.54 2.03 E 3.0
2000 3.13 1.41 2.10 - % 2.5
2001 2.89 1.55 2.11 %‘é 2.0
2002 2.78 1.52 2.06 %R 1.5 I
2003 3.18 1.56 2.23 1o i *f“lﬂlj;ﬂ fetual value
2004 3.29 1.49 2.21 E 0.5 i~ G BiLthe valie
2005 3.45 1.45 2.23 g0
2006 3.48 1.30 5 13 1986 1991 /%E)/Sjﬁ 2001 2006
2007 3.16 1.23 1.97 i Tear
2008 3.19 1.28 2.02 NN "
1 (=3

2009 3.38 1.16 1.98 SR
2010 3.22 1.07 1.86 Fig.1 Comparative advantage index
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Table 3 Parameter estimation for ARMA model

Fi % Model AICAIC 56 2% Correlation coefficient A B Fitting degree/ %

ARMA(101) -1013. 60 1.00 100. 00

ARMA(111) -88.36 0.41 16.74

ARMA(201) -965.73 1.00 100. 00

ARMA(211) -112.34 0.91 83.69

Fz4 ARMA FHBIF)HEITRE
Table 4 Relative error of ARMA model
ARMA(101) ARMA(111) ARMA(201) ARMA(211)
Ay SR A SyRULE (D A A
Year Actual value Predictive value of ARMA P-value of ARMA P-value of ARMA P-value of ARMA
(101) (111) (201) (211)

2008 2.02 2.22 1.92 2.40 2.01
2009 1.98 2.19 1.90 2.21 1.83
2010 1.86 2.17 1.87 2.35 1.87
FHXT1R 7= Relative error 0.12 0.03 0.19 0.03
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