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Abstract; Soybean is one of the world’ s most important food oil and economic crops, with the continuous increase of the

world” s population and ever declining farmland, attention has increasingly focused on improving the potential yield of soy-

bean. Therefore, analyzing the yield of global soybean in the future is of great significance to the production of soybean in the

world. However up to now, there were few reports on forecasting potential yield of global soybean on the bases of time series’

model. In this paper, potential yield of global soybean is forecasted on ARIMA ( auto-regression integrated moving average )
model basis. The results showed that, in 2017, 2018, 2019, 2020 and 2021, average yields of global soybean would be
2 825,2 872,2 920,2 968 and 3 017 kg-ha ™" while top ones would reach 4 037 ,4 081,4 1294 171 and 4 217 kg-ha™", respective-
ly, the former was 69.98% , 70.37% , 70.72% , 71.16% and 71.54% of the later, correspondingly. The results signify

that, as for global soybean production in the future, higher improvement opportunities will increasingly come from raising the

potential of middle & low yield countries rather than high ones. In comparison, there is still a considerable space for China to

increase future yield of soybean, and the importance should be equally paid to both sustaining the productivity of high yield

fields and ameliorating middle & low ones.
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F1 H#HEKXET 1961 -2016 FEHBAFINR S @A
Table 1 Average and top yields of global soybean from 1961 to 2016 (kg-hm )
A Year S Average 575 Top [ % Country AEA Year SEHJ Average 75 Top % Country
1961 1129 2103 VN 1989 1829 5947 BIEM LT
1962 1138 2076 SR 1990 1896 3359 B
1963 1156 2051 sy 1991 1873 3683 vl
1964 1132 3056 eV 1992 2031 3132 BARF
1965 1228 2109 BV 1993 1936 3155 ol
1966 1372 2290 PR InFE 1994 2183 3350 O
1967 1349 2046 | 1995 2031 3753 HAF
1968 1435 3394 RETES 1996 2132 3695 5 F
1969 1452 2797 EfiE 1997 2157 3802 FRF
1970 1480 2364 BRIEMR LI 1998 2256 3504 HAF
1971 1519 2364 SRFEMR LT 1999 2190 3533 =RA
1972 1490 2456 BRIEMR LT 2000 2171 3939 Bt
1973 1585 2855 BRI 2001 2306 3812 TAH]
1974 1408 2669 BORA 2002 2293 3861 R
1975 1657 3000 B 2003 2280 3459 Bk
1976 1544 3000 BvE 2004 2243 3571 +HH
1977 1756 3143 BRA 2005 2318 3630 BHAF
1978 1626 3000 B 2006 2324 3969 +HH
1979 1749 3750 BRIEMK LU 2007 2437 3535 +HH
1980 1600 4456 BRI LT 2008 2398 3649 +HH
1981 1754 2893 WRIEM LT 2009 2248 3657 ESNENE
1982 1759 3136 BRI LT 2010 2578 3687 +HHE
1983 1620 4622 BREEMR LT 2011 2520 3870 +HH
1984 1714 3040 BRH] 2012 2289 3639 T HH
1985 1906 3309 BRI LT 2013 2500 4161 +HIH
1986 1820 3469 BRH] 2014 2604 4371 +HH
1987 1905 4748 BRIEMR LT 2015 2676 4400 +HH
1988 1705 4030 BREEMR LT 2016 2756 4322 +HHE
) EREN §V%ﬁﬁﬁﬁ ﬁT%%%ﬁ%ﬁ%ﬁiﬁﬂF
B OMA (T2 0 Inave ) I HEAT “ I B8] P 51 F-
2.1 iHFRAE 2021 FR1FHE =N FaPERG 9, 5 SR AR B T 5 OR &7 1 B 7 o B
2.1.1 B K 1961 2011 F-F3y =“atia 5 “HHEIFEH) ERa(F£E2) .,

*F2 HRAXEFHEAFH Inave #) ADF BRI

Table 2 ADF unit root test of time series Inave of global soybean

t 42t KB I LA Test critical values FRak fg =
J¥% Series
t-Statistic 1% 5% 10% Stationarity Probability
Inave -5.361549 -4.152511 -3.502373 -3. 180699 Stationary 0.0003

M, FE T Inave FENZ SR AR BRI PR EIE RIS R R A OISR ) 2P S TS Rk

WM Z 2021 4F ) FeRiAE A filh #5754, H: AIC (akaike info criterion 75 #1475 B #EN] )
212 R X FHEETRMERAGHE N Tk (ER R
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F3 HRAEFEHBEFTNERMZRHN
AIC EMEE (F Fit) &
Table 3 AIC and probability ( F-statistic) values of basic

models for forecasting average yield of global soybean

e EINUR SN B (F geit)
Model AIC Probability ( F-statistic )
ARMA (1,2) -3.017236 0. 000006
ARMA (1,1) -3.041534 0. 000002
AR (1) -3.053333 0. 000000
MA (2) -3.040170 0. 000002
MA (1) -3.029227 0. 000001

N 3 Fron,s MEERIIAY AR (1) B RLAY
AIC fEf ik, AL, 2T AR (1) BRI ARIMA
PR (K 4) o

T K G Hy B ARIMA 19000 455 784 % 22 1
ADF SR K S 45 R 13K 5 Pros . i R T2 1
B ARIMA PN R % 25 19 ¢ SE T B T B A K
et FE, 22 DI R 5% 22 7 81 AR, ik, ART-
MA BRI A FHU4 2012 - 2016 4F  Fil 2021 4F fif
TR G2 L™

F4 WHRAEFHEF ARIMA FNERAEVF4E R
Table 4 The regression result of ARIMA model for forecasting average yields of global soybean

AR E% FrifEiR 1 Gt MR
Variable Coefficient Std. Error t-statistic Probability
C 0.016471 0.004462 3.691457 0. 0006
AR(1) —-0. 649874 0.111522 -5.827310 0. 0000
R 75 R-squared 0.419449 K75 F¥){H Mean dependent var 0.016224
P R SEJ7 Adjusted R-squared 0.407097 A EE AR #EZE S. D. dependent var 0.066922
FAFRHEIR S. E. of regression 0.051530 e fE B ENE Akaike info criterion —3.053333
5% 2275l Sum squared resid 0.124803 Jiti BL A AE U {H Schwarz criterion -2.976115
STEUBISRE Log likelihood 76. 80665 H-Q {% GEN{E Hannan-Quinn criter. ~3.024036
F - i F-statistic 33.95754 D. W. 4ti1{H Durbin-Watson stat 2.129130
W (F - 4iit) Prob( F-statistic) 0. 000000
AR MBI Inverted AR Roots -0.65
x5 HRASFHET ARIMA Fil#EEI5% £ ADF B REIE
Table 5 ADF unit root test of ARIMA model’ s residual for average yields of global soybean
gl t it o 95l LA Test critical values SERa W%
Series t-Statistic 1% 10% Stationarity Probability
e -4.881212 -3.581152 —-2.926622 -2.601424 Stationary 0. 0000
2.1.3 Rk 2 2021 Far-F sl s 12 H ARTMA BEARIFG ) i 57K 57 2017 - 2021

ARIMA BIRILE FTH AR 2012 - 2016 45734 5
FRUNEE 6 7R o 2012 AF SRR P B = U5 {E
bl Z 22K, A 13.65% , F B K S b B
W AR TR 4F03 , T 2013 —2016 4F —F Z 22K F
5% PG RERE o
Fo6 HHRKE 2012 -2016 F£EH B AE S LIRME
Table 6 The fitted values and actual ones of average

yields of global soybean in 2012 to 2016

ARy B Actual  BIAE Fitted  25{H Difference
Year /(kg+hm~2) /(kg-hm~?) /%

2012 2289 2602 13.65
2013 2500 2645 5.80

2014 2604 2689 3.25

2015 2676 2734 2.18
2016 2756 2779 0.85

SV IR T iR, T 2012 - 2016 ARG
RUE 2017 — 2021 AR S50 H ELATAE AR BE
&7 ET ARIMA &EAIR] 2017 -2021 £
R KT TR F=FE
Table 7 Average yields of global soybean in 2017 to 2021

forecasted by ARIMA model  (kg-hm ™)
A4y Year 2017 2018 2019 2020 2021
BAP7 Yield 2825 2872 2920 2968 3017

2.2 H#HRAT 2021 £HHEE AT

[ L, iz ] ARIMA 575 FU) 2021 4F it 5k
e B (AL AR ) S5 R R 1961 - 2011 AREHER
K S B R B )P 817 SRR (c gt iR
~5.202 766 1% K- FAE b —4.152 511) , 3 F
PRy 5 PR ARG AIC ENERE MA (1) £
AUFGEE ARIMA F51 I AR 78 (A58 (%) 8% 2 7 51 -2
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Fig. 1 The ratio between average yields and top ones of global soybean in 1961 to 2021
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