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Abstract

In order to effectively improve the prediction accuracy of Xinjiang jujube yield, a prediction model
suitable for jujube yield was constructed in this paper. The GM model and ARIMA model were used
to predict the yield of Xinjiang jujube, and a combination prediction model based on grey theory
and time series was established according to the characteristics of the two models to predict the yield
of Xinjiang jujube. According to the prediction results, it was found that the combination model based
on grey theory and time series had high prediction accuracy, which indicates that the combination
model based on grey theory and time series has high accuracy in predicting the yield of Xinjiang
jujube.
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3.1. GM(1, 1) M8y

FERESLR TR GM(L, 1)RT, S A P o BEAT LRSS . A e AR B, B %7 71l
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Table 1. Grade ratio inspection
= 1 R

5|0 JR 46 E HfE PR E P AME SRR A L E

2011 105.8 - 487.8

2012 145.4 0.728 527.4 0.925
2013 199.87 0.727 581.87 0.906
2014 257.46 0.776 639.46 0.91
2015 305.43 0.843 687.43 0.93
2016 288.85 1.057 670.85 1.025
2017 315.9 0.914 697.9 0.961
2018 361.19 0.875 743.19 0.939
2019 372.76 0.969 754.76 0.985
2020 381.25 0.978 763.25 0.989
2021 345.41 1.104 727.41 1.049

2 2

%1%%??%@%&%@,%@%ﬁﬁ?ﬂ%%ﬁﬁ%ﬁ%&?&@&n&wﬁ%@m&Lwn
W, BB RS 4 17 5138 G M K s TR AR Y

Table 2. Model parameters
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Figure 1. GM(1, 1) model prediction fitting effect diagram
B 1. GM(1, DIERIFNL AR E
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RS2 C AR K AT A B AT R B . N3 2 R, iR HE C 14 0.122 /T 0.35, — &5
I Z LA CE/N T 0.35 MR RURS B &, CE/NT 0.5 Ui BRI RS 5 S bk o ¢ €00 TN RS 7Y f F0I A4 £~ 320
FHXPIRZEA 9.77%, — IGO0 /T 20081 Ui BAFL & R 4F . GM(L, 1)BIR Fili4uh &8R- an 14 1 Bz

3.2. ARIMA Fl4&8Y

MG ARIMA (ZZ 73 [ [0 H 7 3 7 PR B B AR D BREOR, S Hdl 4T ADF ke, i 3 o,
MBI AT R B .

Table 3. ADF inspection table
% 3. ADF I8 %

o . . I FE
A e ZE AL t P AIC
1% 5% 10%
0 —2.534 0.107 66.499 -4.939 —3.478 —2.844
yield (t) 1 -1.176 0.684 60.32 —4.473 -3.29 —2.772
2 -3.063 0.029 63.819 —4.665 —-3.367 -2.803

H13% 3 WAL JEUFA P A 0.107 KT 0.05, K-V ER2IERFNE, 2, Py vdE T
[FPF. 2255 N—Briy, SEME P (A 0.684 KT 0.05, /K EREMARLFNE, H2ZEE%, &TFHHN
EPRA 75 FEZE 7 N TR, REE P AEDN 0.029 /T 0.05, AP ERBLEEM, JEA SRR,
G IR R 8. AT REEE AT 205, B BMRE(E 2) 51 8RB 3). £ED
W B8O B, R RO RoR A RS I B P AN 0.029 /T 5%, KT ERILRENE, ELERER,
2T BRI 8] 3 51 o

HE 2 ATk, —Br B R EE KT 2 b=, H AR RECE O IME BB K R R
Wk, ATLAFIW A ARG DR . 55 2 DR 10 /NERE T8 E A S R BCE B S X RN, RS
R, (HF— AN EFR AR R BRI BAE X, WP PR SR AN . tiE 3 aTE i, &
— M B AR R B R KT 2 AR HEE VR, 2 JE I B A R AR AE 2 b EE UL, bk
T E AR R B F L AME B A A R AR H G, FATTRT AT O B A S R . i 2 Al
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Figure 2. Second order auto-correlation graph
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Figure 3. Second order partial auto-correlation graph
E 3. ZMimBEHEXE
Table 4. ARIMA(2, 0, 0) model inspection table
= 4. ARIMA(2, 0, 0)RBUGIO
ARIMA #%1(2, 0, 0) 36 %
17 % i
Df Residuals 8
FEAKE N 1
Q 4ttt Q6 (P ) 0394 (0530)
AIC 115.287
= EAE N
BIC 116.879
WAILRE R2 0.708

% 4 v R, i ARIMA(2, 0, 0)f5 ARG IG5 5, BREFEAT. BHE. Q &Zil &

.
=)

HEN . BRSO A Q Gt BA R T LIS E]: Q6 fE/KF EA R 1, ARefEL

IR ZE o e AR R, RIS IR R* O 0.708, BEBURIBON REF. ARIMA(2, 0, 0)5 !
TME A G RER WA 4 P

400

—#%— ARIMA(2,0,0) Tl i
—— A

350

150

100 . . . . . )
2010 2012 2014 2016 2018 2020 2022

IIF ] /4

Figure 4. ARIMA(2, 0, 0) model prediction value fitting effect diagram
Bl 4. ARIMA(2, 0, O)iRBUFIRME L & SR E
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1] 4 r R, BB E JE BEAT 1A R T, JE I 2 AR R X B 2 LI 5 R M {2 ) ) 22 )
BN 4 o), AT CLIs Tt 2 B AR O R S SR ik 2 fE i Ja I B B 3 A8 %, BB 22 2 R AL H
Ko FRZEED RN R PR R R EED IR, 7 BT CRAS 2 ) ] SV AR 7%

3.3. AATMIHER

JEHY 2011~2021 4FHT SR 2 B AR AE N0 S R, SR F B — AR 5 2 A A o Sl T e (WL
5). HH, GM(L, B/ MEXHRZE R 0.977%, E X IRZ N 38.198%, “FIJMHXT1RZEHN 9.77%:;
ARIMA Ry f /X IR ZE N 1.34%, S RAHXTRZE 9 19.94%, ~FIJMXT R ZE N 7.81%; 2H-& FiEiA
(P B/ INERRZE R 2.5%, FRAXTIRZEN 14.5%, “FEIAIXHRZ R 6.52%. HEGX =& 1P RZE,
Hrh GBI R ZE N, GM(L, )RR 2 oK. Rtk 7T EnZH & s 7Y
PO K P B B TR — TN, RO S T B — TR Y, B T TR FE

Table 5. Predicted values and their predictive effects of each model
< 5. BRBTUNMEREFUNHR

TR A T A5 7 ARIMA #57H A T ALY

Fr KPR ()
FE HXT R FE HAX R 7 FiE HAXT R

2011 105.8 105.8 0 105.8 0 105.8 0
2012 145.4 200.941 38.198 116.4 19.94 166.48 145
2013 199.87 220.544 10.344 187.1 6.39 206.91 3.52
2014 257.46 240.807 6.468 245.03 4.83 242.53 5.8
2015 305.43 261.751 14.301 297.1 2.73 276.16 9.58
2016 288.85 283.4 1.887 3315 14.77 303.01 49
2017 315.9 305.777 3.205 270.2 14.47 291.28 7.79
2018 361.19 328.906 8.938 325.3 9.94 327.44 9.34
2019 372.76 352.813 5.351 377.76 1.34 362.98 2.62
2020 381.25 377.524 0.977 363.2 4.73 371.69 25
2021 345.41 403.065 16.692 368.3 6.63 388.89 11.18
2022 429.466 305.1 394.37
2023 456.755 267.1 402.25
2024 484.961 235.6 43791

TR ARIMA(ZE 73 H B3 3 P B A) R GM(L, 1)K G FU 44 TR AL, 5000 i 2022 45
2024 £ R, AA B TIMELL SRR W& 5 P, I 5 wra, e AR PHERL & B L — A E
(175 TR e n A AR (R B AR R, SRR IR AN 4 & B8 1 FRME 2 72 T R —sksos B b, iR
ANSEBRRIE, AR A A BRI PINME, B R AR R AL ME R S A& KR,
P 5 R, BRI E LA LRI O F H 2 BN 45 FEA RS, BB AR A T 45 SE BRI
A BT -
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Figure 5. Combined model prediction value fitting effect diagram
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ERMTIN, FHCRH GM(L, )RS ARIMA SR TFE, 55N B — T AR B S 4R
SRR, AN BE Az TV 325 SR e AR B, DT FRAIS 1 Tl &5 SRS 0 B2 B 456 GMI(L, 1)#4L S ARIMA
BRI 2 A TR, 205 SIETIE 29 A7 485 A5 H 20 6 T ASS 284 Py s P58 R v o o vy T B — TR ASE Y, AL )
TR RCR o DR, IXFPE A TR RS B 1 S 20 = B T2 AT AT 1, BT a4 B /R B YA XA <1
JLZ AR TR AR B 25 RARBCR B — € R 3, BlaE. RIAF. ROPHEZ B e A WiE L a .

E&ME
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