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Abstract

As an important commodity related to the people’s livelihood of the country, the price fluctuation
of food will cause the producer’s difficulties of decision-making and the changes of consumer’s
living cost. Therefore, it is necessary to understand the fluctuation characteristics of food prices
and predict the future trend of food prices accurately. Based on the monthly data of corn farmers’
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market prices from January 2017 to December 2021, this paper established seven models. We fi-
nally selected the optimal model as the fitting sequence through the model significance test and
AIC criteria, and then predicted the corn prices in the next six months on this basis.
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16 Hit 362 MR EMA&TEEL, #3727 GARCH B, RIUVIRAN I 3I4 2 2T IHIARN D BN 52, R
U N BA RREEPERICAZ 6], #7223 (2012)i8 FHAEX FRA 7 GARCH B2, AF 75 A BLER EDRR £ 4 4 i3
BN AT o3 IR B0 A3 AV BT BN Ly, IR IR S5 /N 22 (R R AN A B B A AE FE R AR URE [ 7]
FHIEQ017)IEH 2009 £ 1 H 5 HZE 20154 6 A 29 HREIE N K. Tk, IE. KEEFERER
AL T GARCH AL, R IIKAN /N2 3 I HH A A 8 3 A B2 SR 1 8]

1E32 ] H-P JEBET TR B AS IR SN RE 7 1 5#h45(2016)18 H H-P JEIRIE T T 1998~2015 -2
R ENFES . TAK REANERER T HEMEEEE, KN &30 2 00 3 1Rt
FEERME, XMV T /NS T s R ANEERR SN 8 B B3 AR R, A%
FR)iak R BE AN — 2 [9]. WTHE(2019)% Nig ] H-P JEEES#T T 1997~2017 FE NI EK. N, FEaH
KM A FEEARE, RIDIFOR A 2EUH B LR ERAE TR, T3 rE B A FF T
FRAET A& 22 KA | B b o 38R 107

2.2. WREMIETN

ARSI TT T, FHBIMBEFRIEEZEAPR: —RILEE], W SR A SRR 2 1L
(EML); I a] Fp AR

138 FANLA 2 ) 5 - T R 0 7 T - MR AE(2016) % N SE X A8 idh AT T PR AL T, 4% 1 SRR
TN FERE R, TEMIERE E A SR SR S AT BARTRI, 49 207 B B i BER 1]
FRUF (201618 FH 3 7 40 AT (PCA) Sk 5 IR AT IR Ak 22 DR 2 04T PR 4R AR B, 15380 =S 32 B E R PR 2%
SN Z AR, @57 72T PCA-ELM KR B4 LAY, JF 5 BP #h& 28 xf L, &I PCA-ELM
SRR ) 0 R R BB 4 [12]

TEIZ ] ARIMA J7 7R RN T 5 T - XI6(2020)55 AR A 2018 4F 4 A E 2019 4= 12 A4k
H MRS, B ARIMA BAIXE 2020 45 1 A £ 12 H WSS M HET T3] 2585 K02 ET
ARIMA RS MM AT 7900, FF45 2 1 A T AR [14]. 258i(2022)4 2017~2020 /N
Wi Ht i 2257 7 /D ek, IR OCIETIA ARIMA = FRERY, il s FOAe A 20 SBT3 b, K
I ARIMA BRI GT /N2 A4 Bt PRI 40L & AN FI0 s8R B [ 15]

BT O SCERAH B0 32 BRI T 1R AR A, 25 G HAR IR RHIE, A SCEFEZ 5> | EARE)
FIIEEAIARIMA), fFH 2017 5 1 H % 2021 4 12 A E KRN A EEIE, KR M3 T 2525 5
XoF A SRS AN A AT T o

3. BRRIFEFFHERE

CEIEH 2017 45 1 H & 2021 4F 12 A FKER T H EEHE, 354 60 #. RiET 2021 441
2022 SEM (P EA S RIS EL) , BAATCA e RIMRAE 2017 4E 1 H & 2020 4 4 AR
f, B%E1.977 o/ T LR BEBh; 752020 45 5 A& 2021 43 H, FARMEHILT L%, M 2125t
PANTT TR 2.81 JO/A T 76 2021 4F 4 A4 2021 45 12 H, ERME 2T REEE, N 2.83 Ju/AT T
B3 2.74 TO/A T o X FRMAG B HATRER 3Tl LU N (S B fe/MEH 1.850; KB 2.870; “F3
58 2.187; HAIECH 2.0105 Fr#EZEN 0.334,

DOI: 10.12677/ass.2023.125334 2472 HEREERTE


https://doi.org/10.12677/ass.2023.125334

s

4. BESOH
4.1. FHER4RE

FRA PRtk AR L I RT IR, X PSP R AR S, 3 H A I Fr AT ADF A 36 A 5 32 o

1) FFEFRERLE

| AR I ], AR K IO A BEAN RS IR, A Te/ e ERTRL R A NI 51
v LT, RPN AR R A

[ele} \
I / \\
[ \va
. ‘
.
> /

N ,

‘/—

/
o /
! )
o P :
] >

2017 2018 2019 2020 2021 2022

4

Figure 1. The sequence diagram of corn price

B 1. ERMAEFE
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Table 1. The results of ADF test for original sequence
# 1. RF% ADF RIEERE

Type 1: no drift no trend

Type lag ADF P value
[1,] 0 2.65 0.990
[2,] 1 1.68 0.976
[3.] 2 1.51 0.964

Type 2: with drift no trend

Type lag ADF P value
[1,] 0 0.578 0.987
[2,] 1 —0.182 0.931
[3.] 2 -0.377 0.905
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Continued
Type 3: with drift and trend
Type lag ADF P value
[1,] 0 -1.31 0.854
[2,] 1 —-1.53 0.763
[3.] 2 —-1.60 0.732

2 1 RO R ER, =R OSFFER) X NG & P AR T 53 /K F0.05). Htk,
RATAT LA 3 v, BI 2017 4F 1 H~2021 4F 12 A E K H BN F R A-FRE R

4.2. FFFRFIINES FRAE

St AR R ST — B 22 0 AL B, K36 — B 22 90 7 81 Vy, PR b At AL o

1) —rZE5 551 Vy, ] ADF /5

M2 2 R g RBoR, 3B —FhRRI BT TR BRI N A [F 2 JE B0 I ge - E R PE /N TR 2
PEKF 0.05 1F1, 55 S RUFNEE = Fh KA 3 JilAG W Fh 128 B0 R P AR /N T 3 EKF 0.05 1. ARE
ADF #6536 JFRFE, B R — R 4s R /N R E KT 0,05, BIATIELJEMR S, AN T KRNI
—Br 25y e 5 PR T A

Table 2. The results of ADF test for first-order difference sequence Vy,
= 2. —MENFY Vy, B ADF IELERE

Type 1: no drift no trend

Type lag ADF P value
[1,] 0 —4.66 0.0100
[2,] 1 -3.36 0.0100
[3.] 2 —2.44 0.0171
[4.] 3 -2.52 0.0139

Type 2: with drift no trend

lag ADF P value
[1,] 0 -5.04 0.0100
[2,] 1 -3.76 0.0100
[3.] 2 -2.72 0.0820
[4,] 3 —2.85 0.0617

Type 3: with drift and trend

lag ADF P value
[1,] 0 —-5.06 0.0100
[2,] 1 -3.75 0.0279
[3.] 2 -2.73 0.2772
[4,] 3 —2.96 0.1853
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Figure 2. Autocorrelation ACF
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Figure 3. Partial autocorrelation PACF
B 3. fmEMEX PACF

4.4. EERNAG, R SEE

1) BARR%)

AR —B 2250 7411 ACF Fl PACF H#iE, FATZEAE FIBAA] L2 ARIMA BREAUFIE R 5087
Hoor, ATPAZR 5 4 ARIMA 27, 4351 /2 : ARIMA(0,1,1), ARIMA(0,1,3), ARIMA(1,1,0), ARIMA(1,1,1),
ARIMA(1,1,3); AT PSR 2 D REEAL, 737072 ARIMA(0,1,(1,3))H1 ARIMA(1,1,(1,3))-
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Table 3. Results of model regression

3. HAEFER

REAMS  ZHREE

B Ve in i s AIC - el Kk
ARIMA(0,1,1) 0 0.3570 0 0 —208.6700 0.8485 /
ARIMA(0,1,3) 0 0.4046 0.1606 0.2778 —209.6828 0.9954 o, ANEE
ARIMA(1,1,0) 0.3851 0 0 0 -210.2100 0.9348 /
ARIMA(1,1,1) 0.6774 —0.3533 0 0 —209.2735 0.9762 6 NE
ARIMA(1,1,3) -0.3527 0.7405 0.3175 0.3361 —208.3800 0.9989 91 ) 92 NE#

ARIMA(0,1,(1,3)) 0 0.3721 0 0.2625 —-209.6645 0.9930 /
ARIMA(1,1,(1,3)) 0.3853 0.0323 0 0.2331 —-208.9170 0.9849 /

B4 3 (E A1, FrA SR 1Ak 722 e A A IR R P AE#B KT 0.05, 7ER MK 0.05 11
T, BRI, NI ZE AR SRS, SRR EZEGEE, MM ETHA |
KNG A ERE . e AR G, RATIRYE AIC #EMEBF BT, AIC e/ NREEL N
ARIMA(1,1,0), FATNNIELEERIF A A TR EE, AR N:
1

1-B)y =+
(1=8)y = 1"038515%

3) BRI RHERS
BRI T ARCH 557 ZRG 5, ¢ 4 BT ARIMA(1,1,0)/05% 275 7 S 38T 57 07 Z K56
4558, LM IR R ZE 5 HA BE N7 2550, RIS &A1 .

Table 4. Results of model’s heteroscedasticity test
Fd RERFEREER
df 1 2 3 4 5
P1E 0.9898 0.9865 0.9986 0.9999 0.9999

4.5. BT
HRIELEHFERT ARIMA(L,10YBERGS AR K NAS I TR AR HEAT T, TIN5 R4 5 A 4,

Table 5. The forecast of corn price for the next six months

5. RKFNNAERMAETUM

\ \ M okl S/ME Skl
" sl o Vi i ‘i
1H] TR GOREEX)  GOWEEXE)  (OS%EEXE)  (95%EL5 X )
202241 H 2.748381 2.697954 2.798808 2.671259 2.825502
202242 H 2.759989 2.673842 2.846137 2.628238 2.891740
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2022 %3 H 2772841 2.657081 2.888601 2.595801 2.949880
2022 £ 4 H 2.786171 2.645341 2.927000 2.570790 3.001551
2022 £ 5 B 2.799685 2.637066 2.962303 2.550981 3.048388
2022 % 6 H 2.813270 2.631264 2.995276 2.534916 3.091624
Forecasts from ARIMA(1,1,0) with drift
< |
[ag]
v
2
<!l
<A
2017 2018 2019 2020 2021 2022 2023
1
Figure 4. The forecast of corn price for the next year
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