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Abstract

Conscientiously implement the spirit of the 20th Party Congress, promote the comprehensive re-
vitalization of the countryside at a high level, accelerate the construction of a strong province of effi-
cient and ecological agriculture, and promote the modernization of Chinese agriculture and rural
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areas first. Fundamentally speaking, the key to high-quality agricultural development lies in green
agricultural development. In order to exert the demonstration role of green agricultural develop-
ment in Zhejiang Province, this report analyzes the development trend of grain production since the
reform and opening up based on the new requirements of high-quality agricultural development,
and uses ARIMA method to study the grain production of Zhejiang Province in all years and estab-
lish a time series model. This study employed the ARIMA time series analysis method to conduct an
in-depth examination of multi-year grain production data in Zhejiang Province. The primary objec-
tive of this research was to uncover the patterns of grain production variations in Zhejiang Province,
providing a reliable foundation for future production forecasts. By establishing an ARIMA model, we
successfully captured the long-term trends in the production data. The research outcomes demon-
strated the outstanding accuracy and credibility of the ARIMA model in predicting grain production
in Zhejiang Province, enabling decision-makers to refine agricultural production planning and poli-
cy formulation. This study holds substantial practical significance for the management and planning
of grain production in Zhejiang Province. It offers improved production planning for agricultural
producers and aids the government in better managing fluctuations in grain supply and demand. In
summary, the ARIMA model serves as a critical reference for decision-making in the field of grain
production in Zhejiang Province, contributing to the assurance of stability and sustainability in grain
supply. It provides robust support for advancing grain production and management in Zhejiang
Province.
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Figure 1. Organizational chart of the paper
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Figure 2. Time series diagram of original data
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Figure 3. Box diagram

B 3. FEirE

2.3. TR EIE

ADF 1§

ADF (Augmented Dickey-Fuller)fsds R EL A ARAG S, /& Dickey-Fuller #2513 2. ADF £
F BRI A W S ARTE SRR AW T & PR, BT P RRNIAEIE AR, &P 5 i
WAFLE BN AR . ADF K36 [ B BN T HR AR AR, R RBEN T AR A M. R 2 arhn, Z5ds
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Table 1. ADF test
%% 1. ADF #&5%

Dickey-Fuller Lag order p-value

—1.9424 3 0.5966
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Figure 4. First order differential time series diagram
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Table 2. First order differential data ADF test results
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Dickey-Fuller Lag order p-value
-4.0188 3 0.01818

f# 2 A[%1, p=0.01818 <0.05, HfE a =0.05 /K°F FIELJREBE, W AEHE .
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Table 3. White noise test results
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X-squaredp df p-value
4.4901 1 0.03409
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Figure 5. ACF and PACF diagrams
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Series: da_diff
ARIMA(1,0,0) with non-zero mean

Coefficients:
arl mean
-0.3366 20.8587
s.e. 0.1463 11.1624

sigmaAr2 = 9909: 1log likelihood = -257.88
AIC=521.75 AICc=522.37 BI(=527.04

Figure 6. Function order determination result graph
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> arimal=arima(da_diff,order = c(1,0,0),method="ML")#RAMBIZ
> arimal

Call:
arima(x = da_diff, order = c(1, @, @), method = "ML")
Coefficients:
arl 1intercept
-0.3366 20.8583
s.e. 0.1463 11.1624

sigmar2 estimated as 9448: 1log likelihood = -257.88, aic = 519.75

Figure 7. Maximum likelihood estimation result graph
B 7. ARSI ERE
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H LRI 15 2] ARIMA(L, 0, OB A A: Yy =—0.3366Y,_; + e
4.2. Bl

mls 8 mra, AN ¢ =-0.3444 .
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> arimaZ=arima(da_diff,order = c(1,0,0),method="CSS" #H/I_F
> arimad

Call:
arima(x = da_diff, order = c(1, @, @), method = "CSS")

Coefficients:
arl intercept
-0.3444 21.2990
s.e. 0.1481 11.1434

sigmar2 estimated as 9645: part log likelihood = -258.26

Figure 8. Least squares estimation result graph
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Figure 9. Standard residual time series diagram
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Figure 10. Residual Q-Q diagram
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Table 4. S-W test results
4. S-W R IEER

W p-value

0.97022 0.3217

B 4 AJAl, p=0.3217>0.05, £ a=0.05 KV M2 iR, SO PR HETRZ IR IES 7310
5.2. BRESFT—MIUERE

FEBATIRZ I IR TR LG 5, 3 — X bR AR 22 I B SL I AT R 50
5.2.1. Ljung-Box &%

Table 5. Ljung Box test results
%2 5. Ljung-Box #I84E R

X-squaredp df p-value

0.081256 1 0.7756

fH# 5 /%0, p=0.7756 > 0.05, #FE o = 0.05 /KT N2 AR, WA EATFAEEMK, 2
ST
5.2.2. iFI2H0I8

Table 6. Run test results
< 6. FFIEIQIEEER

$pvalue 0.354
$observed.runs 19
$expected.runs 22.48837
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Figure 11. ACF test result chart
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> hare=stats::arima(da_diff,order = c(1,0,0))
> hare
Call:
stats::arima(x = da_diff, order = c(1, 0, @))
Coefficients:
arl 1intercept

-0.3366 20.8587

s.e. 9.1463 11.1624

sigmar2 estimated as 9448:

> forel=forecast(hare,h=5)

> forel

Point Forecast Lo 8@ Hi 80
76.388478 -48.18226 200.9592
2.165867 -129.27359 133.6053
27.151281 -105.04401 159.3466
18.740499 -113.549018 151.0212
21.571798 -11@.71855 153.8621

44
45
46
47
48

Figure 12. Forecast results
E 12, MR

log likelihood = -257.88,

aic = 521.75

Lo 95 Hi 95
-114.1260 266.9030
-198.8534 203.1852
-175.0240 229.3265
-183.5653 221.0463
-180.7488 223.8924
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M 3R
V&

G HRfr 7 B (5 ) i) R B (T ) G R B (T )
1978 1467.2 1993 1436.18 2008 775.55
1979 1611.3 1994 1404 2009 789.15
1980 1435.5 1995 1430.9 2010 770.67
1981 1419.2 1996 1516.77 2011 781.6

1982 1712.1 1997 1493.53 2012 769.8

1983 1583.7 1998 1435.2 2013 733.95
1984 1817.15 1999 1392.96 2014 757.4
1985 1621.29 2000 1217.7 2015 583.97
1986 1605.09 2001 1075.61 2016 752.17
1987 1588.99 2002 959.41 2017 580.14
1988 1553.64 2003 809.24 2018 599.14
1989 1554.28 2004 850.17 2019 592.15
1990 1586.1 2005 830.42 2020 605.7

1991 1640 2006 785.5 2021 620.9

1992 1553.5 2007 745.07
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