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Fig. 1 Sequence chart of grain output from 1978 to 2018
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Table 1 The prediction value and prediction accuracy of each single prediction model

ARIMA(2,2,5) #97 Holt—winters 1357 ESmeAcqmlr |
oy SERRE

o OO RS TG UG T TR B
1982 35450 34 179. 95 0.964 2 33 625. 41 0.948 5 35 411.91 0.998 9
1983 38728 35 627. 95 0.920 0 36 519. 55 0.943 0 36 518.20 0.943 0
1984 40731 39 722. 54 0.975 3 39 922. 56 0. 980 2 37 490. 91 0.920 5
1985 37911 44 540. 68 0.825 1 41 048. 08 0.917 2 36 128.33 0.953 0
1986 39 151 39 288.28 0.996 5 38 821. 82 0.991 6 36 706. 83 0.937 6
1987 40 473 39 435. 46 0.974 4 40 274. 61 0.995 1 38 117. 86 0.941 8
1988 39 408 37 955. 64 0.963 1 41 542. 85 0.945 8 37 692. 94 0.956 5
1989 40755 39 419.76 0.967 2 40 603. 06 0.996 3 39 225. 87 0.962 5
1990 44 624 45 199. 84 0.987 1 41 072. 48 0.920 4 43 862.27 0.9829
1991 43 529 45 201. 15 0.961 6 45 535.32 0.9539 42 595.23 0.978 5
1992 44 266 44 401. 26 0.996 9 44 652.71 0.991 3 44 278. 01 0.999 7
1993 45 649 45 439. 50 0.995 4 45 335.35 0.993 1 44 931. 56 0.984 3
1994 44510 44 632. 46 0.997 3 46 843. 86 0.947 6 44 368. 64 0.996 8
1995 46 662 45 410.01 0.973 2 44 827. 68 0. 960 7 46 165.43 0.989 4
1996 50 454 48 689. 12 0.965 0 47 572. 82 0.942 9 47 380. 42 0.939 1
1997 49 417 51 199. 50 0.963 9 51 576.91 0.956 3 47 560.73 0. 962 4
1998 51230 51 214. 64 0.999 7 50 486. 65 0.985 5 49 189.23 0. 960 2
1999 50 839 53 558.59 0.946 5 52 424.59 0.968 8 50 165. 32 0.986 8
2000 46218 49 786. 12 0.922 8 51 156. 16 0.893 1 50 239. 07 0.913 0
2001 45 264 44 995.75 0.994 1 47 128. 54 0.958 8 50 883. 96 0.875 8
2002 45706 45 000. 21 0.984 6 46 387. 08 0.985 1 51 489.73 0.873 5
2003 43 070 42 981.34 0.998 0 46 775. 30 0.914 0 49 750. 31 0.844 9
2004 46 947 44 063. 06 0.938 6 44 264. 59 0.942 9 52 637.03 0.878 8
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ZER (1)
ARIMA(2,2,5) Fi 1 Holt—winters JIIEEAR 1Y L JUER M (] ) Y
oy SERRE
o OO RS TG UG T TR B
2005 48 402 49 867. 36 0.969 7 47 264. 53 0.976 5 52 651.22 0.9122
2006 49 804 48 003. 88 0.963 9 49 313.21 0.990 1 52 749. 62 0.940 9
2007 50 160 52 116. 62 0.961 0 50 927. 64 0.984 7 52 008. 66 0.963 2
2008 52871 51 340. 15 0.971 0 51 229. 83 0.969 0 55 458.27 0.951 1
2009 53082 52 208. 61 0.983 5 54 065. 96 0.9815 54 642.97 0.970 6
2010 54 648 55 074. 80 0.992 2 53 399. 68 0.977 2 57 118. 54 0.954 8
2011 57 121 55 231.54 0. 966 9 55 558.72 0.972 7 59 252. 62 0.962 7
2012 61223 59 548. 85 0.972 7 58 244. 26 0.951 4 61 660. 83 0.992 8
2013 63048 62 413. 89 0.989 9 62 292.17 0.988 0 60 284. 65 0.956 2
2014 63 965 65 181.57 0.9810 64 243,26 0.995 6 62 734. 99 0.980 8
2015 66 060 67 210. 14 0.982 6 64 282. 41 0.973 1 64 779. 80 0.980 6
2016 66 044 66 356. 10 0.995 3 66 971.29 0.986 0 63 976. 55 0.968 7
2017 66 161 65 866. 03 0.995 5 67 166. 93 0.984 8 67 064. 50 0.986 3
2018 65 789 66 902. 84 0.983 1 67 230. 27 0.978 1 65 789.22 1.000 0
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Table 2 The predictive value and prediction accuracy

of IOWA combined prediction model

iy

G BIE PONRERE 4 ) 418 BUlE PO

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

35 110.
36 421.
39 637.
37 473.
38 964.
39 965.
38 328.
40 350.
44 631.
43 140.
44 329.
45 374.
44 853.
45 953.
48 450.
50 931.
50 929.
50 731.
49 975.

32
18
59
55
15
61
62
72
31
73
78
67
73
80
02
80
56
30
60

0.
. 940 4

S © 9 92 9 9 9 S 9 © S S o S S o o 9O

990 4

973 2
988 5
995 2
9875
972 6
990 1
999 8
991 1
998 6
994 0
992 3
984 8
960 3
969 3
994 1
997 9

.918 7

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

45 825.
46 831.
44 049.
45 170.
48 079.
49 580.
51 150.
51 784.
52 634.
55 157.
55 937.
61 104.
62 168.
64 156.
66 680.
66 146.
66 111.
66 042.

92
51
71
11
38
61
55
59
75
63
98
81
90
81
92
17
26
68

0.987 6
0.975 4
0.977 2
0.962 2
0.993 3
0.995 5
0.980 3
0.979 5
0.991 6
0.990 7
0.979 3
0.998 1
0.986 1
0.997 0
0.990 6
0.998 4
0.999 3
0.996 1
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ATLAE A FE T TOWA 51 (0 44 1000 A
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Table 3 Evaluation index system of model prediction effect
BRI PP LT IN R 2 IOWA 245 T AL

LAY ARIMA #5 7! HW ik ZICRPEMARE]  w, =0.804 8,w, =0.085 0,0, =0.110 2
Fy 124 772 038. 69 140 829 784. 68 279 318 806. 42 40 985 875. 61

Fyae 1353.24 1 606. 97 2 170. 08 736. 40

Fyre 0.029 2 0.034 0 0.0459 0.015 8

Fyse 3372 217.26 3 806 210. 40 7 549 156. 93 1 107 726. 37

- 0.042 8 0.042 6 0.059 6 0.0230

) - 0.007 0 0.007 0 0.009 8 0.003 8
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Table 4 Forecast value of China’s grain output in the next five years (unit: 10,000 tons)

U PTG T TOWA 44 Hi{E
ARIMA 71 HW i g7l LICLRPERARE w, =0.457 4,w,=0.287 7w, =0.254 9
2019 66 641.77 66 984. 28 66 906. 04 66 807. 69
2020 67 639. 95 67 301. 86 67 247. 58 67 442. 65
2021 68 085. 66 68 212. 88 68 048. 43 68 112.77
2022 68 697. 19 69 336. 30 68 743.07 68 892.77
2023 70 316.22 70 405. 85 69 602. 90 70 160. 17
2018,32(7) :30—35
3 LERiE MAY Q, GUO Y Z, WANG X L, et al. Prediction of

TEHL ARIMA B8 Holt—winters JIl 2 5 F1 £2
JCEMERNABAY 3 S BRI AL BT IOWA 55114
AL A TSR | 20 A AR AR ) A T B v T S
FEEE, AL T Jm & R, s B Y T
TIOWA BF 14L& B R 3 R RSk 5 AR e

S AT T T, WO A5 R R TE AR R 1 5 AR TR
AT R SRS, TEA K 5 AR AR BT 3438
KHEERN 1.3%, B THRE™EARKEAE™E
B, A SRR 7 B R R, PR TR A
FEETEARIAE Gy 238 Bl g, (H 2 B B HoR 1Y
e WAL R R M F S S R ER B 5
OBy
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Research on Combinatorial Prediction of China’ s Grain Output
Based on IOWA Operator

YOU Wen-qgian, ZHUANG Ke-jun

(School of Statistics and Applied Mathematics, Anhui University of Finance and Economics, Anhui
Bengbu 233030, China)

Abstract : Based on the data of China’s grain output from 1978 to 2018, the combinatorial prediction model
based on IOWA operator is proposed to predict China’ s grain output in the next five years. Firstly, time series
ARIMA model, Holt—winters addition model and multiple linear regression model are set up, and three single
prediction models are used to fit China’ s grain output from 1978 to 2018. Then Based on IOWA operator, the
combinatorial prediction model by minimizing error sum of squares as the criterion is established. Finally, the
combinatorial prediction model based on IOWA operator is used to forecast China’ s grain output in the next five
years. The conclusion shows that the combinatorial prediction model based on IOWA operator has higher prediction
effect, can overall use the effective information provided by single prediction model and can more accurately predict
China’ s grain output. In the next five years, China’ s grain output will continue to increase, and the average
annual grain growth rate is about 1.3 percent.

Key words:IOWA operator; combinatorial prediction; grain output
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