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Abstract

Agriculture, as a fundamental industry for human survival and development, is influenced by multi-
ple factors. This study selected agricultural data from 31 regions in China between 1999 to 2019,
including total agricultural output value, grain yield, total agricultural machinery power, chemical
fertilizer application amount, and rural electricity consumption. A multi-factor agricultural correla-
tion analysis and prediction model was constructed. Firstly, the Z-score data standardization method
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was applied to preprocess raw data for initial analysis. Subsequently, an agricultural correlation
analysis model based on the Pearson correlation coefficient was established. This model identified 7
sets of extremely high correlations and 3 sets of highly significant correlations among the five factors.
Based on these findings, practical recommendations for agricultural development were proposed.
Finally, a prediction model based on polynomial fitting for agricultural output value was developed.

The fitting function was determined as follows: f (x) = 63.9226x" +1573.0684x + 8308.2916 . Predic-

tions for agricultural output values from 2020 to 2023 demonstrated high accuracy, with prediction
error rates below 3%, confirming the model’s precision and robust performance.
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Table 1. Z-score data standardization results

% 1. Z-score HIBRELLER

Fr
1999
2000
2001
2002
2003
2004
2005
2006
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2008
2009
2010
2011
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2014
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2016
2017
2018
2019

Ay = {E
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Figure 1. Metric trend chart
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Table 2. Correlation coefficient table

=2 HXREE

AL EHE W8 A HUEE 75 MRt & B E

Al s e 1 0.975 0.933 0.894 0.98
e e 0.975 1 0.892 0.856 0.949
AN A5 71 0.933 0.892 1 0.979 0.966
A R it FH 0.894 0.856 0.979 1 0.948
TS L 0.98 0.949 0.966 0.948 1
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Al s E 0.975 0.933 0.894 0.980
MR 5 0.975 0.892 0.949
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Figure 2. Correlation heatmap
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Table 3. Polynomial regression forecasting of total agricultural output value from 2020 to 2023 (billion yuan)

2 3. SRS TN 2020~2023 R 2 FEEAEZTT)

Fh 2020 4 2021 4 2022 4 2023 4
TRIIE 73854 78304 82881 87587
HSE 71748.23 78339.51 84438.58 87073.38

R 2105.77 -35.51 —1557.58 513.62
REER 2.9349% -0.0453% —1.8446% 0.5899%
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Figure 3. Fitted and forecasted trend chart of total agricultural output
value from 1999 to 2023
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