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Abstract

Apples contain carbohydrates, vitamins and trace elements that are beneficial for children’s growth
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and memory; in other words, their nutritional value is perfect among many fruits. In China’s apple
planting area, Shaanxi Province is suitable for production of the best area, and with the growth of
time, Shaanxi Province apple output shows a state of gradual rise. Its output ranks the first. Based
on statistics and economics, ARIMA model was used to analyze and forecast the apple yield in Shaanxi
Province. The statistical data of apple yield in Shaanxi Province in the past 40 years of Shaanxi Sta-
tistical Yearbook were analyzed. Based on the theory of autoregressive moving average model, the
ARIMA(2,1,1) model was finally established by using Eviews through a series of processes, such as
stationary test, white noise test, model recognition, parameter estimation, model test and optimi-
zation. The established model is used to forecast and compare the apple yield of Shaanxi Province
in the past three years. The average relative error of the model is 6.61%, which can better reflect
the development trend of apple yield in Shaanxi Province and make short-term forecast. On the
basis of the above, some suggestions on improving apple yield in Shaanxi province are put for-
ward.
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Bidivh: — KRR, FOREEk. FROAGEENERMR, SHEHEERDLAMETLR, AAT
JLEMAEKKE, WBId2), RIS REAENR, nTUUEFRMEERZ KR PR EE. REER
FERALTK R A E AL, A A AA SBGRR AR —F, ¥R E S SIRE =N 30%, 75k
A= it P A R E PR Se 4 7. KRR IR E NRT R B Z Mg IR, KRN T RAK &
AR R T Ay B[] PTDA, S0 35 & 1) T mT DU 3 SUIA B — MR IR, MBS
RATRE—E IR R .

] P A 7= it B FEK SR P B () T SO AR A4, P DL ARIMA AU = B Tl ol iz, ®
FF, A, 28, VG, RFERETHERTEE W AIUR, FIH ARIMA(3,2, 1) 4%} 2018~2010
SRR A AT T, TN X ECAMRIWUIR, TN S R[] B, &, SRR, T
B, B EH ARIMA(3,1,2) B85 164 2018~2020 £E (K46 42 7= itk AT 1 #0646 42 72 btk 47 1 B
BB HT3]: BESE, W%, FEEEEIET 1948~2018 fEMIRLEXE, A ARIMA FE7Y S 3 R £
FEEEAT TR, R AR BT T RN[4]: ZRAETN, VROEiEEL 1990~2015 AR R AL B K 2
PP A TS, FIH Eviews FAFEST ARIMA B 3E— S0 A RARAE = B HUN[5]; w08 A LA
1949~2013 4F AR P B N BIRHEAT 04T, H57 ARIMA FERY, Sh22 B B 7= B, A 531 14
SEBURARME 7RG S H[6]; XIS, g, TURIEXMRMN T 2000~2012 4F M & Bl T gt b, @
32 ARIMA B, R RS AORR = S AT 000, A AE R T 1 0N T R R 3 AR IR B = & [7]. AL
KH ARIMA BRI B =&, HALHAE T Re 8 AL BT A2 0O I (8] Fp S0 8, J8 e 22 7 A 30
e R 6] 5 41 e 45 -t R 41, ATTIEAT A AR . k4N, ARIMA RS REag 4 52 /7 41 (1) 3 [
MRS TR0, B IEFE M I S BORSE S TR . PR ) RS ik, n DU B 24
T NS AR R R AL B, a2, BRIk, Al ARIMA AR5 7 3 5 = i 25 ] 2 471

DOI: 10.12677/mm.2024.148219 1888 PACE


https://doi.org/10.12677/mm.2024.148219
http://creativecommons.org/licenses/by/4.0/

PR, 5K

B, wT LA RO N AR R S, T AR AR PRI T o M B R 5 .
2. IHBINTR
ARIMA BERILE 70 SFEARHEFEH, 2B 8] F 41 o PSR AHE D R R AE — Fh 2073 HARA AR R
(BT B P B A BE ML, ) B 2R SRl I SRSk T I 80 i . PRSI A BE R B 1245 1 R il
WMo WS A RN FE IR, B RRHAT BRI, XA A B SRR e, A Rt AT i A
TR
ARIMA(p,d,q) B2 A DL T 2544«
D (B)V'x =0(B)g,
E(g)=0,Var(g)=0’,E(ge,)=0,s#t ()
E(x&)=0,Vs<t
Qrf, VO=(1-B)'; ®(B)=1-¢,B——¢,B", JFRATH ARMA(p,q) i (& 515 R $ £ 75
X, O(B)=1-6B—---—0qB", JyPFrlili ARMA(p,q) 8 [ 8T R 2 mi.
ARIMA BRI ] LL43 o4 T TH = A5 -
2 d=0H#, ARIMA(p,d,q)fYsifsy ARMA(p,g) iR
2 p=0H, ARIMA(0,d,q) AT A IMA(D,g)f% 7
% q=0H, ARIMA(p,d,0)"] LAfEic y ARI(p,d) 7
3. ARIMA =BRSS5 55

HEHEX 1979~2018 kG4 S R = B 5 AT AR B E, ICNFH Xio XTREFIES AN ARIMA #7Y
HEAT AT TN, FIFH Eviews FAR3EIT AR R RIERE .
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Figure 1. Time series diagram of apple production in Shanxi Province
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3.11. FRRfEAEE
HT 50 X 2R ETHHES, XS X Ao, IR r Rt L 2).

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -2.078579 0.2540
Test critical values: 1% level -3.610453

5% level -2.938987

10% level -2.607932

Figure 2. ADF test after logarithmic transformation
& 2. BRXT#/EH0 ADF #5158

T G E 1 ~A-2.078579 (LK 2), XM IAEZE P 4 0.2540, £ 0.1 K FHe32 JFR, ALt
BRI T NAEFRF S, SHZF 50— 2 5 R vk (LE 3).

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -6.510600 0.0000
Test critical values: 1% level -3.610453

5% level -2.938987

10% level -2.607932

Figure 3. ADF test after logarithmic difference
3. MHESEH) ADF 123

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

1

[ -0.043 -0.043 0.0798 0.778
0.553 0.552 13.577 0.001
-0.114 -0.114 14.165 0.003
0.329 0.036 19.203 0.001
-0.053 0.083 19.338 0.002
0.251 0.064 22.442 0.001
-0.097 -0.106 22.925 0.002
0.011 -0.223 22.932 0.003
-0.073 0.064 23.220 0.006
10 -0.204 -0.253 25.547 0.004
11 -0.028 -0.009 25.593 0.007
12 -0.140 0.144 26.763 0.008
13 0.008 -0.005 26.767 0.013
14 -0.137 -0.026 27.981 0.014
15 -0.007 -0.017 27.984 0.022
16 -0.139 0.034 29.333 0.022
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Figure 4. Autocorrelated and partial autocorrelated graphs
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WA IR E S E T FIE NS Yie XHFS YoM ADF K556, 458l 3 fion, T Git=MERN
—-6.510600, iZfH/NT7E0.01. 0.05. 0.1 /KF FHIME, HARX N AHEZ P {49 0.0000, FTLATE 44 R (8%,
W3 Yo AT R st 18] 5 2 471

3.1.2. HRERLE

LN ARIMA AL, BRI T8 R S oA A 78] I 3 rTLVEH, St Hori—m 2=
SEHIFS YO PR R B 51, W %5 ST A BEH LA 36 (0 4).

B 4 TR H, FA Y EARSE R B B Q Siit & P {HEEAYE 0.05 LR, 48RS, A
PUFF Yo P RadE RS 781, F A AR 1E,  WTIE T AU OB AL A

3.2. HEHIT SR

3.2.1. R
B 4 0751, P80 Yo B ARG RETENT IS 2 TS AE S b e 22 2 4, WAl % R 2 . 1Y% ACF 1
PACF [HRFPEIE B AR, 257 ARIMA(2,1, )RR (L] 5),

Variable Coefficient Std. Error t-Statistic Prob.
C 0.120965 0.043410 2.786586 0.0087
AR(1) -0.334988 0.171560 -1.952597 0.0591
AR(2) 0.434571 0.139352 3.118512 0.0037
MA(1) 0.718810 0.144770 4.965182 0.0000
R-squared 0.436947 Mean dependent var 0.118265
Adjusted R-squared 0.387266 S.D. dependent var 0.179570
S.E. of regression 0.140563 Akaike info criterion -0.987027
Sum squared resid 0.671767 Schwarz criterion -0.814649
Log likelihood 22.75351 Hannan-Quinn criter. -0.925696
F-statistic 8.795035 Durbin-Watson stat 2.142861
Prob(F-statistic) 0.000187
Inverted AR Roots .51 -.85
Inverted MA Roots -72

Figure 5. Parameter estimation diagram of model ARIMA(2,1,1)
5. #& ARIMA(2,1,)BEHfE T E

w5 5 s, S8 B ER KR P AE/NT 0.1, UtHIRRL % TR EAE 1000 /K-1- T & 21, Wl
%, WA R EAT T — P oM.

3.2.2. {REINIE
RIS I RICR RO (322 P 1 BEAT B BE A LA B8 (LI 6), SR AR PP 91 1 e 75 e 31
His, WP ARG S O M, SRR AT R, LR A RER A R AT T b .
HI11 6 AT RAE HH,  E WA SR BOHXT R Q Geit B RIMERME KT 0.05, BIIRIEFFAIy FWE A 51,
BEIRE P INAAFAE P IR AL R IR B e, i e e, R B ST IR R R AT R

3.3. REFUMER o

FIH ST B R B ARIMA(2,1,1), Tl BevE 44 3= 7= &, LA Eviews 23 BT 44 7 1) forecast 4
BOFATEAE (WA 1),

=
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob
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Figure 6. Residual test of model ARIMA(2,1,1)
6. A ARIMA(2,1, )% ERT

Table 1. Comparison results of predicted and actual values
1 MNMESEXERLERS

A SBRFEE(T 1) =5 (77 1) X% 22 (%) LN R 7 (%)
2019 113558 1043.02 ~8.15%

2020 1185.21 1249.59 5.43% 6.61%

2021 1242.46 1320.46 6.27%

B2 1 W0, 2019 4. 2020 4. 2021 AR TN = & S 9o bR A — w22, HAHRHRZELE 2020
SESER/INEL, SPIAERHRZETE 6.61%, BT LA RIGINAT HIN SE SR = . TR = B2 /N AR R,
1T BN 8] 7 70 A5 2 7 A 28 PR R il B 35 (0 2% A T JEAT T, BT DO BN T 258 . R R0 BR i 24
2022 F1 2023 4F AR S R R BEAT IN, A5 ROy 1472.86 /i t. 1662.73 Jj t.

4, Z5ig

I B PG SERE E  AT RT AL, BRI B LIS, 1R 2018 A2 A1 SR LIRS R
BH R, HBpE M R AT JE R T DA T =AM X O . ASCEH G S AT
SRR INENE R, S A BRI E R R R SERR B L, dE IR R 781 7% ARIMA RS )L
SERR PG AR S R AT 5T, BRI R

WA P vt e v 47 45 1979~2018 AE3E L = B4, M Eviews B AR G T A8 0 i AbBE, B0 $02=
IR O P RA A, SRJEARYE ACF A1 PACF HEATRERLIR S, @it ARG I8 5k, & T
ARIMA(2,1 1) 8, Tl tH Bept4s 2022 EHSER =808 1472.86 Ji t, 2023 FFHISER &N 1662.73 /7 to

AR ARIMA AL B 78 48 S S BT, Pl T35 A 1R 25 6.61%, 1T UBLAT IR SR Bk vt
B REERES, (FRZB AR IEA T R B W R R LI RS, TR
(7= B2 & AN FUBBLI I, B, SRR R E T, SSECER R TR, R i
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