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Abstract

This paper constructs a gray forecasting model, a residual-corrected gray forecasting model and a
gray linear combination model based on 2000~2017 grain yield data in Shanxi Province, respec-
tively, and sets aside 2018~2021 grain yield data for testing the forecasting accuracy. The study
shows that the gray linear combination model is better than the single gray forecasting model. The
average absolute percentage forecasts of the gray forecasting model, the residual-corrected gray
forecasting model, and the gray linear combination model were 12.01%, 11.99%, and 4.49%, re-
spectively, and the fitting accuracy was 87.99%, 88.01%, and 95.51%, respectively, and the fore-
casting accuracy of the gray linear combination model improved by 62.61% compared with that of
the gray forecasting model.
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Figure 1. Histogram of year-on-year change of grain production in Shanxi Province from 2000 to 2021
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Table 1. Three types of model test results
1 ZEERRWHER

it SRR R RIS JEI ZE A IINERFENE
GM (1, 1) 0.0625 0.7370 0.2386 1
BIER GM (1, 1) 0.0625 0.7365 0.2387 1
IR A2 20 A AR A 0.0748 0.6626 0.2597 1

4.2. HEEITIR
BHER 3 RIS 4 5 R0EE 1 /N al n =R (T S AL I v &, B2 ORI SR AR R 22 (55 2), R
P 2018~2021 £E (1) 52 bl 15 248 X538 1) - 1 46 56 1 43 EE AR 22 (MAPE) B 18 fe (LR Y

Table 2. Grey forecast of grain production in Shanxi Province from 2000 to 2017
= 2.2000~2017 FLLAHRR 2R E TN

- GM (1, 1) GM (1, 1)k Z & TEAR A Y RERS A LA ERE Y it

by SEbrfE ‘ s ‘ o ‘ s

A VNSRS A AR iR 22 TRIE AR iR 2
2000 853.35 853.35 0 853 0.0004 983.3 0.1522
2001 692.1 852.7347 0.2320 852.2966 0.2314 697.8 0.0082
2002 925.54 881.1522 0.0479 880.7215 0.0484 787.4 0.1492
2003 958.87 910.5167 0.0504 910.0944 0.0508 865.4 0.0974
2004 1062 940.8598 0.1140 940.4469 0.1144 933.2 0.1212
2005 978 972.214 0.0059 971.8116 0.0063 992.2 0.0145
2006 1024.5 1004.613 0.0194 1004.222 0.0197 1043.6 0.0186
2007 1009.33 1038.092 0.0284 1037.714 0.0281 1088.2 0.0781
2008 1034.4 1072.687 0.0370 1072.323 0.0366 1127.1 0.0896
2009 954.9 1108.434 0.1607 1108.086 0.1604 1160.9 0.2157
2010 1107.54 1145.373 0.0341 1145.042 0.0338 1190.3 0.0747
2011 1225.4 1183.542 0.0341 1183.23 0.0344 1215.9 0.0077
2012 1309.4 1222.984 0.0659 1222.692 0.0662 1238.1 0.0544
2013 1362.01 1263.74 0.0721 1263.47 0.0723 1257.5 0.0767
2014 1387.25 1305.854 0.0586 1305.607 0.0588 1274.3 0.0814
2015 1314.02 1349.372 0.0269 1349.151 0.0267 1289 0.0190
2016 1380.33 1394.34 0.0101 1394.146 0.0100 1301.7 0.0569
2017 1355.1 1440.806 0.0632 1440.642 0.0631 1312.8 0.0312
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Table 3. 2018~2021 gray prediction accuracy comparison and MAPE
% 3.2018~2021 7R & FUMHE FE XTEL &2 MAPE

e - GM (1,1) GM (1, )5k ZE & IERLTY IR 2 1 41 A A

FHE AHAF R 2 THIE DRSS FHE AR iR 22
2018 1380.4 1488.821 0.0785 1488.689 0.0784 1322.4 0.0420
2019 1361.8 1538.437 0.1297 1538.338 0.1296 1330.8 0.0227
2020 1424.27 1589.705 0.1161 1589.643 0.1161 1338.1 0.0605
2021 1421.25 1642.682 0.1558 1642.659 0.1557 1344.5 0.0540
MAPE 0.1201 0.1199 0.0449

zi LRTIR, 456 =MERGIG DL MAPE, MK R IR (TS DL K K 625 1 41 A A 70 i
UK 28 PR 20 ARG 1L U 48 AR 2 7= AT 0, 752 2018 2019, 2020. 2021 “EMR =& 705N
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Figure 2. Comparison chart of the actual and predicted changes in grain production in Shanxi Prov-
ince from 2000 to 2021
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