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Abstract

The article through the “national key agricultural products market information platform” collection
of January 2015-March 2025 Sichuan Province, green pepper market wholesale price data, the use
of ARIMA model in Sichuan Province in the next nine months to make predictions on the market
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price of green pepper. The results show that: the overall market price of green pepper in Sichuan
Province in April 2025-December 2025 shows a slight upward trend, the price is maintained at 4.60
yuan/kg~5.00 yuan/Kkg, there is no obvious fluctuation, and the average price is 4.85 yuan/kg, which
is a decrease compared with the last five years. If the production of green peppers in Sichuan Prov-
ince in 2025 is maintained at the normal level, under the condition of excluding exogenous variables
such as extreme weather, growers can refer to the baseline of RMB 4.60~5.00/kg to formulate a
harvest plan.
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R BT E I, AR IR 5 F .

BRACTIOIAE R, SCEAG I TR R E J9: DA B — R i AN A —— B A . 221X
ARIMA (Auto Regressive Integrated Moving Average) [2|iX — 6]/ 51 04 7772, % HAN S HEAT 58 30 T

ARIMA #EFRYAE e 1+ P AT A 8 SE (B JEmt AN )32 B9 N 15 5 . ARIMA FERE I 84 [ 9109 AR
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2. MRBEBERMARSE
2.1. HEKIR

B FE I A R B 4 B AR T 5 2T G (ME: nepsexx.moa.gov.cn). fERFET- G BIEHIRLE
ANBE PRI N L PRAEBE B A VETE AT T SE PR R SRR B, 200 7P SR A6 2015 4F 1 H 2 2025 4 3
JIRATRIIY 1148 5 RO HE R AN b B HI B A B g . S BIR S T U )IEEA A ME SR, A
T W A% ) ARIMA BERSSR At 1 HEAf 1 2 cdfs
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2.3.1. ARIMA =&

W E%EFE ARIMA (Auto Regressive Integrated Moving Average, H [ V22 /0 8 5 )RR N 1
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2.3.2. ARIMA FUR{&H

R~ P IR ARIMA Tl A7 .

(1) BRI 22 )50 B L A % B HU(ACF) BRI [ FH 5% B 20 (PACF) B 40 47 B8 a2 bk
Z AT PERIBEALIE 5 -

(2) PR P FETRAGRBILE R, EFAEN ARIMA R SHET p. dv qfl), Hdp £xA
AT AL, d RRZESREL, q BBl P4,

(3) MR R BABUR THE[4], XHEE R ARIMA #ERBEAT S80MG 1, T 5045 AR 1 % 350

(4) RIS SR e A 30 5k 22 2 5 AP AE FL AR O, Rk BA H SR B 3O AR AL 5k 22 7 1) 2 5 A7 AE )7
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Figure 1. Monthly average price of green peppers in Sichuan province from January 2015 to March 2025
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Figure 2. Green pepper prices in Sichuan province from January 2015 to March 2025
2.2015 4 1 B~2025 £ 3 BIJI| & EMNHE
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R A mBAT AR S, AR TTRART I 2 A ARk Bl s s, N 6.12 Ju/ke; UK
& LTS 6 Ak B ks s AIRE, 4 3.77 Jt/ke.

M 2 BT, V014 T U B 25 R SRR S 2 . 2015, 2018 SEJIE I EIAE 2 H 5 20164 2022, 2023
SEYPRIEHILAE 3 H 5 2017, 2019 FFPIEHILAE 4 H; 2020, 2021, 2024 G305 A ILE 124 1. 11 Ao
2016+ 2017, 2019 SEP A HIILE 8 A 2020, 2022, 2024 A HIUE 6 A; 2015, 2018, 2021, 2023
EPWAMHBE 9. 5. 7. 12 A HWIMKBEEE RN T

RS I ZE TR AN 5 AR KRR AR KA 5. MBESRCRKRE, 5 & 8 H i &HEMIUGE
W, HFWEES B, Wiata R L. RN, SRS W NEE R, X 3 R R IR
DEARE, B SEERNERK. 9 2 12 A, FHEGZEED, Mg Bk, 2747,
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3.2. BRI BN K EFFHE

I R JE A A R RS AR IR B, AT T RN AN . AL 3 T
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Figure 3. Irregular fluctuations in green pepper prices in Sichuan province from January 2015 to March 2025
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4. BT ARIMA BIBREMAETUNSCIESE R o4
4.1. FRMHKRE

P ARIMA #58LDARAIE IR B P B LA P AR, TR e et e 43k AT P A e AR 36 . ADF Ke it 4
B LA, B RE, JZESECN 0 B, ADF {4 3N FASFER KK N A=A AE, B
JER IS TR] e 0 9 R 2 2 % PN 0.000, B P=0.000<0.01, FTLAGE & T 99% M348 1H 4 J7 R 5 (JE AR % -
T AR ERT A, SRR AR, o] DA g B s i3t 47 2 o ab 88, AR d = 0.

Table 1. ADF test results for original data
= 1. [RIA¥4E ADF RIGLER

, X Il 4
Z oy ER t P
1% 5% 10%
0 ~4.863 0.000 ~3.487 ~2.886 ~2.580
1 ~6.372 0.000 ~3.491 ~2.888 ~2.581
2 ~7.578 0.000 ~3.493 ~2.889 ~2.581

4.2. REVAHHEE

TS 4 B AR (ACF) A H AHOC B (PACF)RIfER AL H) q A po ] 4 BoRFER S 1 AbF BERIR
U, 2 JEAHCIEIRE IR B E, WIS 3 ALTTIR, JETH RE 0 #TETE A TF & MA (BB RAFAE, AT
PLq=4. S ERE 1 Atha BERE, WG 1 25, ERE T EF7EE m e i E, XrEm
Jo 1 Ja Pk R R B B RHAR) R NN p= 1.4 F, A q=4.p =1, B LAY ARIMA(1,0,4).
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Figure 4. Diagram of ACF
4. ACF
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Figure 5. Diagram of PACF

[ 5. PACF

4.3. HERRIG

Table 2. Q-statistics table for the model

2. B QHITER
o itk 3
i Siit it p it
Ql 0.002 0.965
Q2 0.002 0.999
Q3 0.003 1.000
Q4 0.014 1.000
Q5 0.065 1.000
Q6 0.253 1.000
Q7 0.328 1.000
Q8 2.110 0.977
Q9 2.152 0.989
Q10 4.753 0.907
Q11 5.369 0.912
Q12 5.457 0.941
Q13 10917 0.618
Q14 11.111 0.677
Q15 12.126 0.669
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ARIMA FRAVEL RIS R G 72 (e, RUBRZEAFAE ARG, Al Q Guit &1 PR HEAT A A
WG e AnEs), & PEMEE 0.1, MYCWRERAMS ., &R nE 2 s, Q4it& PIH
BIRT 0.1, FroMEs2 /s, RIREA N Fgss .

Fit% B H e 4 (Breush-Godfrey LM £ 5) FH TR S A5 A5k 72 7 51 @& T AFAE P HIAH OG . LM A J AR 5
HO AP HIAAFAET IR G, &R H1 AT FIAELE T BIAE DG WXt B P AE/N T 0.05, RIFE 48R %,
EWEFAEFIIER, RZ PAHEKT 0.05, BIEZERK, SWEFIIAFETIIMK. L3 %5 LM ki
PN GETHE P A KT 0.05, BT DAL 5% 25 AN A7 15 7 FUAH 26

Table 3. LM test for residual terms
3. REW LM K1

F 4iit & 0393 P1{E 0.947
Tx R4t & 4.194 P1E 0.938
4.4. BRI
Fra e g E RS s, FIH ARIMA BEAUEHE 0. 4% 4 1 ARMA(LAER 43k, 15
[N W

y(1)=7.085-0.446x y(t—1)+1.576x £ (t —1)+1.065x £ (1 —2)+0.538x & (1 —3) +0.246x £ (t —4)  (4)
Hor, IR 7.085, AR H U A& ALK BRI S s B BH REON-0.446, K= 4T H
HWNR LA 44.6%52 B Mk semd, JF HR/REBUNT 1 T 0.5, Ui A — e B, (Ho&
UM, AR AR S s R VERAE . B 3)~F- 1) R AL 0, i K (1.576), Ja B2 B DRSS

Table 4. Parameter table of ARIMA(1,4) model
4. ARIMA(LA)IERI S %

T e RH PRt izt z {8 p1H 95% CI
Gig el c 7.085 1.684 4.209 0.000 3.786~10.385
AR 23 ? —0.446 0.312 -1.431 0.152 -1.057~0.165
MA Z3{ o 1.576 0.320 4.926 0.000 0.949~2.203
0, 1.065 0.383 2.778 0.005 0.313~1.816
o, 0.538 0.184 2.928 0.003 0.178~0.898
0, 0.264 0.08 3.303 0.001 0.107~0.421

Kl 6 242015 4 1 H~2025 4 3 HIU)IE BN I SHE S G EMRT L E, SRR, 775
7279 0.70 548505 | 43 LR 728 0.13, B DLTRGII 5 REAF « 1E 95% 1M BAZ /KN T, X 2025 4F 4 H~2025
12 A DY) TR AR AT T 4 B, 49 BTN &5 R n sk 5 Bs .

MFE S HITRISE AT LA, B RSAE 2025 4F 4 F £ {(4.62253), 2025 4F 8 HH=1(4.92563),
B ZE VRSN, UL T R RECCARHES K a3 1 5 A Bk R BN /NIE FEkiESA, A4 A
(1) 4.62253 EFHEI 12 H 1) 4.90101, 76 H. 9 AA/NMERE TR, 10 A2 12 AR, s
HEMGXIE L TREEE R, ZET7E 3.3 A4 4 AN 6.25080 —2.99426 =3.25654), it BIALES S 4% 1)
TR AFAE— € NI B M o FLZC A TR0 00 B A5 DX IRV 5, 3 ST 1 BB 455 IX RIS s, 3R WA AR50 s A 73
DUFIASHG 2 RO, i T T A2 e
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Figure 6. Comparison chart of actual and fitted values of green pepper prices

6. EMNEEESUAEILE

Table 5. Prediction results of green pepper prices: next 9 months

5. KK 9 NABEMNAETUNER

e 95% {7 X [A]_EFR 95% EL{F X 7] T FR
2025 4 H 4.62253 6.25080 2.99426
2025 %5 H 4.90660 7.36324 2.44996
2025 4 6 J 4.77994 7.40092 2.15895
2025 47 4.84250 7.50502 2.17998
2025 4 8 H 4.92563 7.59735 2.25392
2025 49 H 4.88856 7.56210 2.21502
2025 410 H 4.90509 7.57900 2.23119
2025 4 11 A 4.89772 7.57169 2.22374
2025 12 4.90101 7.57500 2.22702

Table 6. Sensitivity analysis of model parameters

= 6. RESHHPBME I

BARZ4 AIC & BIC 18 RMSE
(1,0, 4) 319.118 338.804 0.8349
(1,1,4) 321.063 340.692 0.8496
(2,0,4) 319.995 339.492 0.8202
(1,0,3) 320.453 338.926 0.8467
(1,0,5) 321.135 343.632 0.8348

A ARIMA BRI EESHCON, 0, 4), EEREFHIFTFRE. MA (5. AR (B2 HI# R
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FHES AR py dv q 24 AT MBS S 500R R BUS M, 1iE T AR 2401 ARIMA 5
B, 05k 6 Fon. ATRUEH, A1, 0,4)RIMEM, AIC{HY BIC HINEAK, Uil xSRI &R
FTMAS BER T HAMSEAH G . SR BERER B2 2.3, W2 25 70k 3 d #@%, RMSE fi /e fi |
Tt BRI F AT I 25y . IR q RHERL LA /N, (HA BIC B2 A — e FE M
4.5. MEEITAE

DA SR A HERA Y, R 2RI B AR T AR AY[5] (SARIMA) S ARIMA finf b,
15 FHAS TR P4k Fi8 s >R B AU AR Tt 5 0 S 9 D ZE RE E o A ST P PR DA 8 b 35 75 MR 1% 22 (RMISE)
i B SR AE 5 TR A (i 22, (BLBR/INER ST BT iR ZZ2(MSE), #i7 & TR ZE H-F 07, (EBVINERGT: ~F1y
AP iRZE(MAE), BRZRFIME, A8 0B/NEREF: P24 B 7y EiRZE (MAPE),  BIRZE B A X B
HBNEEF: O REU(RY).

n

1 .
RMSE = |- (3, 5,)

n =

1 R
mmE=;ZQ%—%Y
i=1

13 .
MAE ==3 |y, - 3 )
i=1

MAPE=1YS

n =

Yi Vil 100%

i

n

Z(yi - )2

R? —1_disl

n

2(n-7)

i=1

Hr, n AFEARSUR, y, NESHUE, p RT0ME, ¥ NFME.

%7 NI FRARE, WTRLE A EE T SARIMA, ARIAM [ RMSE {85 MSE {8 1K, ¥
TR A5 22 B /), BB TRY ks fe 12k B s PR ) MAE B AR 360, Bk — - FIiR Z ML, {5 SARIMA
) MAPE {E &K T ARIMA, H R>{H ¥, Ui SARIMA 7EAHXHR 2 5 o b TR BUE i, Hox Bdia i
WAL, THAREWREEIR AL, 4 F, ARIMA FSHTETELE, EEE KK T SARIMA.

Table 7. Model performance evaluation

7. HRIEREITE

RMSE MSE MAE MAPE R?
ARIMA (1,0, 4) 0.8349 0.6971 0.6383 13.01% 0.691
SARIMA (1,0,4) (1,1, 1) 0.8501 0.7227 0.6334 12.96% 0.758

5. &hig

i 234 U148 P AR T S LR A A%, R 2015 4:~2025 SEFHUTT 4t R A i R ILZ D Bk S,
REAIAE 2020 £E R RS BT R _ETHES, BARER T ORI LEAFTRNE, EVRAERFAR KT, B
A —ERT SRR T
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SCEF A ARIMA BADGIY )14 AR 9 A H 5 SRS 2E47 P 4347, ddid SPSS AR S 8 AT it
SO, I ANARFES IR, R&HTE ARIMA(1,0,4) 8T, MRHE 2015 45 1 H~2025 4F
3 HUUNE TN HIBE, T 2025 48 4 J~2025 4E 12 H M &A0 5oL, Wil 6 B, DU)1IE &
K 9 N H EREEAR A /ME B, B PN 4ERR7E 4.60 J0/kg~5.00 Jo/kg, 2025 FEAFEEFH4r
B M 4.85 Ji/kg, BUE S A NG, (HBA E 2P L5 BRI D h . B mimst &,
#2025 VU )1AE H WU B YRR IR H K, EARIm RS T TSN BT, H s
AL BRI ZI9 S, HFRME AT 3% 4.60~5.00 Jo/kg 31 LR i) 2 R ULl .

£ E&WA
2024 VU )1AE KA RPE DI ZRTt I H (S202410649104)

SE 3k
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