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Abstract

With the development of information technology and big data, agricultural product price forecasting
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plays an increasingly important role in market analysis and decision-making. This paper crawls the
data of agricultural products from 1 January 2022 to 23 June 2024, and based on these data, three
different models, linear regression model, ARIMA model, and random forest model, are established
for prediction. The results of the study show that when time and place are used as independent
variables to predict prices, the Random Forest Model predicts better than the other two models,
effectively capturing price trends and providing decision support for market participants. Based on
the Random Forest model, this paper constructs a web page using the FLASK framework, in which
users only need to select the origin and time to see the predicted price on the same day directly.
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EAERRUMATIHEFE R T, KPR SR G5k R re A REim . 5 2B ARM KRR AR
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Bl B e, @ Python JAIA HENFRBOURFiEE CSV 3. K ikt B 5 U Jo Ak
i HTCHRAE S FEAR IR R 2 T BRSO, IR T OCH R AR AT AT 0 A . Bl W AL IE
Matplotlib ZEsEHl, WifEa% K. BRI LR . SRR 5 2 800 W gl R 7 &PE A . ARIMA
RUSO B MREATLARAR [0 VAR I R RE AT T A R o A FB -4 PR At R Bt WS AR . AR B 4R FR 1K R
N V€ BRI ADYNE L Bickiiol (ke il U

3.1 BIRWSESTHALE

B R SE TS — 28 . it 4% 5 Python BIAS, FIH] Requests & MR 72 B4 11 H B3R EUR ™
IR EE . BOEAFRE 2022 42 1 H 1 H #2024 4E 6 A 24 HTE AR 35, B, &I, &5
ey RAEHE . HEIMPE 27 B, BRI EE S, ] Pandas J&E #EAT B E Ve A TIAL R, BHE2BRTERL
B HFEERAE . LR ST DL ROR I TR B AL o RS A
3.2. IEFRIERGE

ERIE AL FE R e Rl b, A T —DNEE 2RI R R, DLATH 0BT AR 7= S b R SRR
KPR AR EARIR TP BRI S . BNEARE R A SRR, #1540 wT A

ST 37 400 W A B A KT T i v A R AR A7 DU T DA 7= A M PO S el o b B 5 i PO 08l A7 A csv 3
PERATIFI A 1 fos . Bl o in e 1.

B P S EH BARY R ing:t] H
FNEES 3 0.48 0.4 0.55 2024/6/23 0:00 2024/6/23
FNEES W3 0.48 0.4 0.55 2024/6/22 0:00 2024/6/22
FN=E3 B 0.38 0.3 0.45 2024/6/21 0:00 2024/6/21
KEK e d 0.38 0.3 0.45 2024/6/20 0:00 2024/6/20
KERE 3 0.48 0.45 0.5 2024/6/19 0:00 2024/6/19
KEF 3 0.48 0.45 0.5 2024/6/18 0:00 2024/6/18
FN=E W3 0.4 0.3 0.5 2024/6/17 0:00 2024/6/17
KHEKE 3 0.35 0.3 0.4 2024/6/16 0:00 2024/6/16
FN=ES 3 0.35 0.3 0.4 2024/6/15 0:00 2024/6/15
INZES 3 0.35 03 0.4 2024/6/14 0:00 2024/6/14
FNEES 3 0.35 0.3 0.4 2024/6/13 0:00 2024/6/13
FN=ES 3 0.35 0.3 0.4 2024/6/12 0:00 2024/6/12
KEXE 3 0.35 03 0.4 2024/6/11 0:00 2024/6/11
KEK W 0.35 0.3 0.4 2024/6/10 0:00 2024/6/10
FNEES 3 0.35 0.3 0.4 2024/6/9 0:00 2024/6/9
KEF fa 0.4 03 0.5 2024/6/8 0:00 2024/6/8
KHEK 3 0.4 0.3 0.5 2024/6/7 0:00 2024/6/7
FNEES 3 0.4 0.3 0.5 2024/6/6 0:00 2024/6/6
KEF W 0.45 0.4 0.5 2024/6/5 0:00 2024/6/5
FNEES 3 0.45 0.4 0.5 2024/6/4 0:00 2024/6/4
IN=ES 3 0.45 0.4 0.5 2024/6/3 0:00 2024/6/3
KHEXE 3 0.35 0.25 0.45 2024/6/2 0:00 2024/6/2
KE¥ 3 0.33 0.25 0.4 2024/6/1 0:00 2024/6/1
FNEES B3 0.33 0.25 0.4 2024/5/31 0:00 2024/5/31
FNEES 3 0.4 0.35 0.45 2024/5/30 0:00 2024/5/30
KEX 3 0.4 0.35 0.45 2024/5/29 0:00 2024/5/29
INEES B3 0.4 0.35 0.45 2024/5/28 0:00 2024/5/28
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FNEE: B3 0.4 0.35 0.45 2024/5/27 0:00 2024/5/27
PN=E3 W3 0.45 0.4 0.5 2024/5/26 0:00 2024/5/26
PN=E 3 0.35 0.3 0.4 2024/5/25 0:00 2024/5/25
PNZE3 3 0.35 0.3 0.4 2024/5/24 0:00 2024/5/24
PN=E3 g 0.38 0.3 0.45 2024/5/23 0:00 2024/5/23
KEE W 0.4 0.35 0.45 2024/5/22 0:00 2024/5/22
FNEE2 B3 0.43 0.35 0.5 2024/5/21 0:00 2024/5/21
PN=F 43 B3 0.43 0.35 0.5 2024/5/20 0:00 2024/5/20
KEN 3 0.43 0.35 0.5 2024/5/19 0:00 2024/5/19
KAX fied 0.48 0.35 0.6 2024/5/18 0:00 2024/5/18
KHEE g 0.5 0.4 0.6 2024/5/17 0:00 2024/5/17
FNSE2 B3 0.5 0.4 0.6 2024/5/16 0:00 2024/5/16
PN=E3 B3 0.55 0.45 0.65 2024/5/15 0:00 2024/5/15
FNSE3 B3 0.55 0.45 0.65 2024/5/14 0:00 2024/5/14
PNSE3 frba 0.55 0.45 0.65 2024/5/13 0:00 2024/5/13

Figure 1. Data presentation chart

E 1. BERRE

Table 1. Partial data presentation

=1 BABERR

L FR IS Rl A& =mEfr | H# A e FeHh
NEES ik 0.35 0.3 04 2024/6/9 0:00 2024/6/9 0:00:00 H
NEES i 0.4 0.3 0.5 2024/6/8 0:00 2024/6/8 0:00:00 -
NEES firE 0.4 0.3 0.5 2024/6/7 0:00 2024/6/7 0:00:00 #
NEES fiiE 0.4 0.3 0.5 2024/6/6 0:00 2024/6/6 0:00:00 #
NEES i 0.45 0.4 0.5 2024/6/5 0:00 2024/6/5 0:00:00 o
KA ik 0.45 0.4 0.5 2024/6/4 0:00 2024/6/4 0:00:00 H
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Figure 2. Trends in average price versus date
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Figure 3. Trends in high and low prices
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Figure 4. Box plot
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34. RBMESERS
FERCR TR AR b, 3P 1 2 DGR ADR T AN A S A A

3.4.1. LetemYIRE
EREHS oy B AR, IMONRARE . XA T A A m A, A R P MR R T .
i ols. Summary, 15225 KWl 6 ffras.

coef std err t P>[t| [0.025 0.975]
const 7.1352 0914 7.804  0.000  5.341 8.930
H# -4.026e-09  5.86e-10 -6.864 0.000  -5.18¢-09  -2.87¢-09
FEH 3 0.3019 0.076 3.995  0.00 0.154 0.450
FEih_ B 0.1470 0.114 1293 0.196  -0.076 0.370
PRt B 0.2277 0.101 2254 0.024  0.029 0.426
FEHh_FEE 0.0363 0.091 0.401  0.689  -0.142 0.214
Fe EEE 0.0780 0.096 0.814 0416  -0.110 0.266
e HE 0.1886 0.079 2380  0.018  0.033 0.344
FEHh_FEEILEE 0.6387 0.064 9.991  0.000 0513 0.764
Feh HE S 0.3727 0.090 4136 0.000 0.196 0.550
FrHh SR 0.0211 0.100 0212 0833  -0.175 0.217
Bz 1.1531 0.174 6.608  0.000 0.811 1.496
PR B R 0.9097 0.098 9.283  0.000  0.717 1.102
FEdh BB 0.5590 0.140 3.985  0.000 0.284 0.834
FE_ Bl 1.1784 0.107 11.052  0.000  0.969 1.388
FoH_EEiER 13228 0.122 10.835  0.000  1.083 1.562

Figure 6. Summary chart
6. Summary
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Mg 6 7] LURIIAF = A AR B A2 B ML, #87> p (KT 0.05. AR AR & 1k, Xt

p fEK T 0.05 i HAZRMATE L SR, HRIGERWME 7 Frs.

A5 AR R R 2
OLS Regression Results

Dep. Variable: P R-squared: 0.412
Model: OLS Adj. R-squared: 0.404
Method: Least Squares  F-statistic: 57.09
Date: Mon,15 Jul 2024  Prob(F-statistic): 1.26e-95
Time: 20:53:07 Log-Likelihood: -208.63
No. Observations: 910 AIC: 4413
Df Residuals: 898 BIC: 499.0
Df Model: 11

Covariance Type: nonrobust

Figure 7. Improved Summary chart

E 7. BMREH Summary

MRAEIE 7 FiR R? =0.412 . RUZBMEMAERESS, JORRB R .

3.4.2. ARIMA 1&&
Jeiid ADF ke, 132045 R0 8 fin.

Augmented Dickey-Fuller Test: Original Series

ADF test statistic -3.853499
p-value 0.002405

# lags used 3.000000

# observations 724.000000
critical value (1%) -3.439414
critical value (5%) -2.865540
critical value (10%) -2.568900

Strong evidence against the null hypothesis
Reject the null hypothesis
Data has no unit root and is stationary

Figure 8. ADF test
[ 8. ADF 13

H & 8 A/#3, ADF tulest Rieox, JRIAI [E 5411 ADF Sttt & 5-3.853499, p A~ 0.002405. Hi

T pfE/T 005, ELJEFY, RYIFIGH RFPIZ TR, Bz 0 fr.

M5 ACF AT PACF B R HEAT E T B — € I EMME, DA AIC HENIAT BIC #EN,
K E AL I B . ASCHAE p, q BIVERIO, 3], I A ML R A 4L &/ AIC M1 BIC f9{E, 153

RN 2.

Table 2. AIC and BIC values of the portfolio
F2 BEMAICEBIC{E

g R AIC BIC
ARIMA (0, 0, 0) -343.2 -334.0
ARIMA (0, 0, 1) -934.9 -921.2
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R
ARIMA (0, 0, 2) ~1230.6 ~1212.2
ARIMA (0, 0, 3) ~1324.1 ~1301.2
ARIMA (1, 0, 0) ~1589.0 ~1575.2
ARIMA (1, 0, 1) ~1594.4 ~1576.0
ARIMA (1, 0, 2) ~1613.9 ~1591.0
ARIMA (1, 0, 3) ~1617.0 ~1589.5
ARIMA (2, 0, 0) ~1591.6 ~1573.3
ARIMA (2,0, 1) ~1610.0 ~1587.0
ARIMA (2,0, 2) ~1614.1 ~1586.6
ARIMA (2, 0, 3) ~1617.3 ~1585.2
ARIMA (3,0, 0) ~1607.1 ~1584.2
ARIMA (3,0, 1) ~1616.8 ~1589.2
ARIMA (3, 0, 2) ~1618.5 ~1586.4
ARIMA (3, 0, 3) ~1619.4 ~1582.7

JEIEXS L ST SE01 AIC A1 BIC (B AT BAR B, 0 B Z 41 ARMA #7355 ARMA (1, 2)R, #i
WO ZH01 AIC R BIC EAR XS Be/s, BT LB N EAE p=1, q=1F%L.
RIFIEEER ARIMA (1, 0, 28, 53] ARIMA #7458 9,

F e HLE) ARIMA FEAI 45

SARIMAX Results
Dep. Variable: “FI41 No. Observations: 728
Model: ARIMA(1,0,2) Log Likelihood 811.969
Date: Mon,15 Jul 2024  AIC -1613.939
Time: 23:11:49 BIC -1590.987
Sample: 0 HQIC -1605.083
-728
Covariance Type: opg
Figure 9. ARIMA model
9. ARIMA #&8!
3.4.3. BRHLARFISEY
Table 3. Table of cross-scores for parameters
3. BHMRNEIR
2 RXAB45y
N_Estimators: 100, Max_Depth: None, cv: 3 0.9255
N_Estimators: 300, Max_Depth: 20, cv: 7 0.9286
N_Estimators: 400, Max_Depth: 20, cv: 7 0.9277

£ LA AT

mE
>
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BEALARMRBA R 73 I RSN, AR 5 5 A HAE 1 20%. N fRIEEE A 25 R r GV, H4hE
WUFr 7% BN 0. i&5E Parma_Grid f¥) N_Estimators [100, 200, 300, 400]#1 Max_Depth [None, 5, 10, 15, 20]
PAL2A%i ] Grid Search CV Cv_Range [3, 5, 7TJH#EAT MRS, 52 XIRAER B RS Hink 3, 152 ipii
ZHUCN[N_Estimators: 300, Max_Depth: 20, cv: 7], I S A0 (12 H A7 458 700 T S D7l 17 A 28 f0 0] 74 At
PEan 10.

TREAY, BEHLARARIENE

2
n_estimators: 300
max_depth:20

TEREFRPR:
B H % (MSE): 0.0064
BIJiiRiRE (RMSE): 0.0799
R™2 443: 0.9575

Figure 10. Random forest model

[E 10. BEHLZRMIREY

BT 10, ATPUEH RPN 0.96, Y5 %N 0.006, ZAETIRLA R BT

3.4.4. =B ERITEE 94
PR T R PR, BEALARAREE Y, ARIMA KSR MERG B, 45 a4 4 iR . it b & I
BEHLARAMAE AL ORI T ARIMA 27, ARIMA BRI - 28 [m] I AR 7Y

Table 4. Comparative analysis table of the accuracy of each model

4. BREVEMB XL SR

Lot W
A CACIPEL: it 0.412
ARIMA F#7 0.512
BEATLAR AR 0.957

3.4.5. FLASK #EZ25c 1

N T
F—5: WABN gy

A

i
_W
ww: e

MEIA B FEHE 79:0.4613999999999994

2]

FEIFN-

Figure 11. Operation flow chart
B 11 BIEREE
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