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Application of improved Grey-Markov model to peanut yield prediction

WANG Xi, ZHENG Taotao

(School of Science, Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: [ Objective| An improved Grey-Markov model was proposed to improve the medium
and long-term prediction accuracy of peanut yield in China. [ Method] Firstly, taking the data of
peanut yield from 2010 to 2020 in China as the research sample, the weighted moving average
was processed to establish the sliding grey model on the basis of the traditional grey model;
then, the prediction results were modified by the Markov chain to obtain the sliding Grey-
Markov model; finally, the idea of metabolism was adopted to process the equal dimension and
new information of the original data sequence, constructing a new dimensional sliding Grey-
Markov model. [Result] The mean relative error of the new dimensional sliding Grey-Markov
model is 80.00% and 48. 89% lower than that of the sliding grey model and the sliding Grey-
Markov model, respectively. At the same time, it is predicted that the peanut yield of China

will increase by about 2% in the next five years. [ Conclusion] The results can provide a
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scientific and reasonable approach for prediction of other crop yields.
Keywords: GM (1, 1) model; weighted moving average; equal dimension and new information;

Grey-Markov model; peanut production
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F 2 2010—2020 4F A [ 46 4E 7 4 B9l
Table 2 Data of peanut yield from 2010 to 2020 in China

Ay P/ TT ¢ GR PR/ T ¢
2010 1513.6 2016 1636.1
2011 1530.2 2017 1.709. 2
2012 1579.2 2018 1733.2
2013 1610.9 2019 1752.0
2014 1590.1 2020 1799.3
2015 1596.1
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Table 3 Predicted values of sliding grey model and sliding Grey-Markov model

o T 3R (B R T B R4 B IR A] R A
E10y SCFR{E/TT ¢ ; . N N
TAE / J7 M 522/ 70 BAE /7 ¢ AAX 522/ %
2010 1513.6
2011 1530.2 1531.4 0.08 1519.1 0.73
2012 1579.2 1557.2 1.39 1 569.5 0.61
2013 1610.9 1583.5 1.70 1620.4 0.59
2014 1590.1 1610.3 1.27 1598.0 0.49
2015 1596.1 1637.5 2.59 1 600.5 0.28
2016 1636.1 1665.1 1.77 1628.2 0.48
2017 1709.2 1693.3 0.93 1 705.6 0.21
2018 1733.2 1721.8 0. 65 1734.2 0. 06
2019 1752.0 1750.9 0.06 1763.2 0. 64
2020 1799.3 1780.5 1. 04 1792.8 0.36
2021 1 810.6 1822.9
2022 1841.2 1 853.5
2023 1872.3 1 884.6
2024 1903.9 1916.2
2025 1936.0 1 948.3
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Fig.3 Comparison of prediction results of sliding grey

model and Markov modified model
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Table 4 Predicted values of new dimensional sliding Grey-Markov model

P SCBRE/ RTdE 1/ MEXFER S Bk 2/ MXFER B4R 3/ MEXTER O BgE 4/ MXR BN

Ht Tt %/ % Ht /% Tt %/ % Tt /N R/A
2010 1513.6
2011 1530.2
2012 1579.2 1590.8 0.73
2013 1610.9 1618.0 0. 44 1609.5 0.09
2014 1590.1 1595.6 0. 35 1587.9 0. 14 1598.5 0.53
2015 1596.1 1598.8 0.17 1592.3 0.24 1595.7 0.02 1599.7 0.23
2016 1636.1 1627.4 0.53 1648.3 0.74 1628.1 0. 49 1632.0 0. 25
2017 1709.2 1706.7 0.15 1704.8 0. 26 1713.0 0.22 1707.1 0.12
2018 1733.2 1736.4 0.18 1736.4 0.18 1729.5 0.22 1726.6 0. 38
2019 1752.0 1741.5 0. 60 1743.1 0.51 1746.6 0.31 1746.7 0.30
2020 1799.3 1797.3 0.11 1 801.4 0.11 1798.9 0.02 1795.7 0. 20
2021 1 828.6 0.31 1834.8 0. 65 1817.4 0. 30 1817.3 0. 31 1822.9
2022 1 860.4 1 868.8 0.45 1853.9 0.35 1 853.6 0.37 1 860.4
2023 1903.5 1908.4 0. 26 1904.7 0.06 1903.5
2024 1929.1 1928.4 0.04 1929.1
2025 1981.0 1981.0
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Table 5 Comparison of prediction accuracy of three models %
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