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Forecasting for Import Quantity and Value of China’ s Soybean Based on
ARIMA and GM (1,1) Models

PENG Shi-guang, GENG Xian-hui
(College of Economics and Management , Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to accurately forecast China’s soybean import quantity and value in 2020 — 2022, the ARIMA model, GM
(1,1) model and ARMIA-GM combination model were used to fit the 2016 — 2019 import quantity and value data
respectively, reducing the forecasting risk, and the optimal forecasting model was selected for forecasting based on the fitted
results. The results showed that; The ARMIMA-GM model was selected for the forecasting of soybean import quantity and
value, and China’s soybean import quantity in 2020 —2022 will be 8.76 x 10", 8.94 x 107 and 9. 33 x 107 t, respectively.
Import value in 2020 — 2022 will be 357.59 x 10°, 375.73 x 10 and 398.44 x 10° USD, respectively. The research
conclusions are scientific and reliable, which can provide a certain scientific basis for the operation and management of the
China's soybean industry.
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Fig. 2 Changes in China’s soybean import value from 2002 to 2018
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Table 1 Changes in China’s soybean import market structure from 2002 to 2018 (%)
[ 75 Brazil 2 E USA AR 4E Argentina

E HE T HEFVB L iask Juy:d HE VR L HEFTRE S L HE VB L
Year Proportion of Proportion of Proportion of Proportion of Proportion of Proportion of

import quantity import value import quantity import value import quantity import value
2002 34.55 36. 46 40. 82 38.79 24.52 24.58
2003 31.20 31.08 39.98 40.93 28.75 27.92
2004 27.76 29.76 50. 41 47.98 21.76 22.19
2005 29.90 30. 61 41. 55 40. 63 27.82 28.02
2006 41.15 40. 32 35.00 36. 30 22.02 21.62
2007 34.34 33.94 37.54 36.92 26. 86 27.72
2008 31.13 33.38 41.22 38.70 26.31 26. 55
2009 37.59 39.12 51.25 49. 68 8. 80 8.78
2010 33.92 32.47 43.06 45. 15 20. 42 19. 85
2011 39.32 39. 66 42.37 42.32 14. 84 14.56
2012 40. 92 40.77 44. 48 43.98 10. 10 10. 54
2013 50. 19 50.37 35.09 34.97 9. 66 9.62
2014 44. 82 46.51 42.06 40. 56 8.41 8.35
2015 49. 06 48. 54 34.78 35.67 11.55 11.25
2016 45.53 45.77 40.72 40. 50 9.55 9.51
2017 53.31 52.77 34.39 35.17 6. 89 6.77
2018 75.07 75.75 18.90 18. 54 1. 66 1.63
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Table 2 Comparison of fitting and forecasting results of import quantity models for soybean ( x107 t)
el AERE M) ARIMA #5170 GM(1,1) Az o £ p

Type Year Actual ARIMA model GM(1,1) model Combination model
11418 Fitting 2016 8.32 8.25 8.74 8.45
2017 9.55 9.27 8.83 9.09
2018 8. 80 8.47 8.92 8. 65
2019 8. 86 8.59 9.01 8.76
T {E Forecasting 2020 - 8.52 9.11 8.76
2021 - 8.76 9.20 8.94
2022 - 9.35 9.30 9.33
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Table 3 Comparison of fitting and forecasting results of import value models for soybean  ( x 10° USD)
25 I SEPRME ARIMA %! GM(1,1) 51 HAEER
Type Year Actual ARIMA model GM(1,1) model Combination model
414 Fitting 2016 340. 18 353.48 363. 18 357.09
2017 397.39 407. 46 366. 00 392.03
2018 380. 61 393.40 368. 85 384.27
2019 354.21 367. 10 371.72 368. 82
THMAE Forecasting 2020 - 347.51 374.62 357.59
2021 - 374. 66 377.55 375.73
2022 - 409. 07 380. 50 398. 44
L 1
4 W o’
5 % i@

AT GM(1,1) BRI F HLA 45 BOR A Y 7l
) 0145 R T 0 1 B o A M e e A — R
JE BRI T PURRRR PR 224 R Y S KBRS B2,
] 5 26 E A 2018 4R KA R 5 R R B0 E K
S E SR A DB AT 2017 AR — e R
R B X AE GM (1, 1) BRI R R AT 2 1Y . FEAH
SFEWFFEIT I W A AT BT GM(1,1)
BRG] K DR LA S O A s 1
BN NS BT R, B, 25 0 10 A AR AR 1]
FELESI RN 0 R AR5 K B . ARIMA #5570 B
SR BB PLERIE 1 38 )y, (A A b [ K S i R
BTN b A 5 AR LA O 25 R R
it 5 T B[] P3G, ARTMA 455 780 00 5 4 ) 2% 2y
R BN B AL R W sk GM( 1, 1) A5 ) o 4%
B PG, A B—f A GM(1,1) BRI s —{fi ]
ARIMA #ERIPEAT UG5 T, 247 25 3 AN [R] 7 52 11
HEKH,

D BT B — A5 78 0000 PR oAy 2 455 R AR, AR A Y
FIE ) ARIMA-GM 41 & B RLA 2] T4 A5 5 1
DUPKS BE 5 iy, o, 21 A A R b [ R R 1
PG G R AR R 22 0R 2. 27% Ik T 50—l
FH ARIMA(2,1,3) fA4HT GM (1, 1) A7 1735 4
WP ZE 2. 65% 1 3. 91% 5 Xtk VAL A5 465 3 (4 -1
FHXF R ZEA N 2. 85% I T —fd ] ARIMA(2,1,2)
BEARIF GM (1, 1) A5 B (4 - 35 40 X 15 2% 3. 36% F1I
5.67% , UL AR 19 ARIMA-GM 241 & 157 H
A B A PR, AT L R s T R R R
ARAE T LAAE (i B — 55 20 X6 A B2 7\l A 56 48 bR gk
AT S, A 5 0 20 G AR A B AL
SRR R 1R 22 Wk 2 AR, AE T VA R R N K R
M AH TS B TN B 5 0B 5 4h TS, (HA A R
AU 5 [R)A: Bt o 90 ] ) B < T AP, ] B
T A4 X U S 1] 1) 19 000 A e 2 R R F

g R VKA FH P — 00 A 754y i ) XL, 2 =
DUKS B2, ASBIFSE 43 301k I ARIMA 5258 GM(1,1) #5
RILL 2 ARIMA-GM 2 A RERIX 2016 - 2019 4 [5]
K H o DRSS TG, IFAR HE UG5 3L
SR P fe A0 0 AL AU X 2020 — 2022 A% rp [ K Gk
F & AT 0 . 45 51 R - Jeie X ih [ ok
T HE R T 6 2 E 1 4R 09 T, ARIMA-GM 2]
BRI Ry B L TR A Y, T &5 SR B 2020 -
2022 AF [ K L 4R 8.76 x 107,8.94 x 10
F19.33 x 107 t; 3 4558514 401. 94 x 10° ,418. 70 x 10°
1435.23 x 10° USD, HLAT B E 35 T 590k L.

W& 1 Tty (CFRIRS) /RiR A5
(OSID) & &,

S 3k

(1] ZoRE SR, R 36T ARIMA R84 (1t 5 R S8 T
ArL)]. KRERE,2019,38(2) :298-303. (Cai C Z, Zhang |
W, Liang Y. Analysis of global soybean production quantity
predicted by ARIMA model[ J]. Soybean Science,2019, 38(2) .
298-303. )

(2] HBEERE, i W g T R 7l & SR [l U o [T ] vl e 23
#12,2014,30(17) : 88-96. (Qi W D, Shang M R. Research on
China’s soybean industry development [ J] Chinese Agricultural
Science Bulletin,2014,30(17) :88-96. )

[3]  EAGR, S0, 210 3, 45 ARIMA #5870 5% 22 [ 3R 7L T
JR I A TN T g N (] rh A B 4 i 44 7R, 2016, 20
(3):303-306. (Wang Y B, Chai F, Li X W, et al. Application
of ARIMA model and auto-regressive model in prediction on

Chinese Journal of
Disease Control and Prevention,2016,20(3) :303-306. )

(4] skI55, BRI, 55, JL T ARIMA SR R4 TA R
PG IITI B A e o3 [ )] BT B B2 2%, 2019,46 (2)
289-293. (Zhang F F, Liao R B, Gong X, et al. Trend prediction

incidence of hand-foot-mouth disease [ J ].

and composition analysis of total health expenditure in Guangdong



632

K E B

4

[11]

[12]

based on ARIMA model[ J].
46(2) . 289-293.)
WHE, B af, e, 5 ARIMA B8 57K 6 B AL A GM
(1,1) 7€ HIV 2 e A Bmii i i B2 [T ] o A 9 2 o 4
,2012,16(12) :1100-1103. (Fan Y G, Lyu J W, Dai S Y, et
al. Prediction on the number of HIV with models of ARIMA and
GM (1, 1) [J].
Prevention,2012,16(12) :1100-1103. )

ZENL A O SR GM(T, 1) BB E S5 B0 & o 2 il
b LT ], o E S T A, 2014,30 (4) :396-397. (Li L,
Yang Z, Ye Z H, et al. Application of gray GM (1, 1) model to

Modern Preventive Medicine, 2019,

Chinese Journal of Disease Control and

predict incidence of tuberculosis in Henan province[ J]. Chinese
Journal of Public Health,2014,30(4) :396-397. )

BERE IS0, 10, A7, JE T ARIMA A5 2 f 3% (=) R I 2%
SR Hr S B LT]. B E S, 2011,20(4) :24-27,35.
(Xue LM, Hou Y B, Yan X, et al. Chinese energy consumption
structure prediction by application of ARIMA[J]. China Mining
Magazine ,2011,20(4) ;24-27,35.)

BICH AR SO GM (1, 1) BRI DU I KRS SR B vh
BIRLHILT ] VYR A s 24 (R Bl ,2010,3(6) :19-
21,130. (Mao W J, Zheng S C. Improved GM(1, 1) model and
application in natural gas demand forecasting of Sichuan province
[J]. Journal of Southwest Petroleum University ( Social Sciences
Edition) ,2010,3(6) :19-21,130. )

VPALF, PR T ARIMA A5 2 A9 3 45 400 6 4 301 40 17 50300
[J]. & Rl24,2011(1) :26-34. (Xu L P, Luo M Z. Short-term
analysis and prediction of gold price based on ARIMA model[ J].
Finance and Economics,2011(1) :26-34.)

R, AR 0. R T A ARIMA B2 AL Y 3% [F GDP 37 K Bl
[J]. 853t 5036 ,2013(9) :23-26. (Li N, Xue J Q. Forecast of
China’ s GDP growth based on optimal ARIMA model [ J ].
Statistics and Decision,2013(9) :23-26. )

AR, X2 BT 20k R 68 GM (1, 1) BEALEY GDP Bl 52 Uk
[J]. 5it 5 pe5%,2018,34 (11):83-85. (Tian Z C, Liu M.
Empirical study of GDP forecast based on improved grey GM (1,1)
model[ J]. Statistics and Decision,2018 ,34(11) :83-85. )
s P, w2 e K G BN S Hr )] REET
PR HLIE 5 92,2006 (6) :141-144. (Yang ], Liu B, Shang M L.
Forecast of soybean import in China[J]. Systems Engineering-

Theory and Practice ,2006(6) :141-144. )

[13]

[14]

[15]

[16

[17]

[18]

[19]

[20]

ALK ZR, TR AR AR RS R 60 28 0 T AR B il e K St 5
SAHT S EN [T ], R HLALBFSE, 2007 (12) :20-22. (Ren Y T,
Ning H L, Deng H L. Improvement of gray system forecast model
and forecast of supply and demand of domestic soybean [ J].
Journal of Agricultural Mechanizati, 2007 (12) ;20-22. )

FABTAHT , PP EITE. T €8 THUMIABE 28 (1% vl ] R K2 Tl 3 (4L SR 43
[J]. Bk BF5E, 2015 (3):58-63. (Zhao H L, Sun Y F. An
analysis of China’s soybean market supply and demand based on
grey prediction model [ J ]. Commercial Research, 2015 (3):
58-63.)

Ji e, Tt I R AR e 3 LA E ST [T ] 4% B
5 5EEE, 2014 (6) :67-69. (Fang Y, Ma Y. China’s soybean
price fluctuation and forecast of its future trend[ J]. Price; Theory
and Practice,2014(6) :67-69. )

AU VMR TR B Tt GM(1, 1) B g v [ RS2 A A
B[], KGRE,2016,35(2) :315319. (Zhu J, Fan Y D,
Xu Y. Soybean price prediction in China based on modified GM
(1,1) model[J]. Soybean Science,2016,35(2) :315-319. )
KA. BT ARTMA AL [ BrRof £ 4 0 46 40 A7 Bt —— LA
KENFILI]. #irak H 11,2016 (7) :28-32. (Zhang T. Analysis
and forecast of temporary price of international grain based on
ARIMA model- taken soybean as example[ J]. Prices Monthly,
2016(7) :28-32.)

[T, J . R I B A I SEREF S [ ] TR Tk ok
22 ] (#h 2 BL2E ) ,2017,10(4) :331-334. (Teng Y P, Zhou
T T. Empirical study on price prediction of soybean futures[ J].
Journal of Shenyang University of Technology ( Social Science
Edition) , 2017, 10(4) : 331-334.)

SRR TR, T FET ARIMA AL ()t R S8 7= i
SAMiLI]. KR ,2018,37(3) :452457. (Cai C Z, Zhang J
W, Liang Y. Analysis of potential yield of global soybean
forecasted by ARIMA model[ J]. Soybean Science,2018,37(3) .
452457.)

ZEIRAE oy T T R A DX TR F500 A GML(1, N ) A5 28 1y 36 ]
M AT A5 M A7 43 7 [T ] ML ARl Bl 42,2019,47 (18)
325-329. (Li B J, Yang W M. Analysis of grain supply and
demand structure balance in China based on grey interval forecast
and GM (1, N) model[ J]. Jiangsu Agricultural Sciences,2019,
47(18):325-329. )



