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Abstract

Fruits occupy a very important position in people’s diet and are inextricably related to people’s
health. It is very rich in nutritional value, and with the development getting better and better in
China, the demand for fruits by families is gradually increasing. Fruit production in Guizhou prov-
ince can be affected by factors such as climate, policies, planting methods, storage methods, etc,,
making the output extremely volatile and random. In this paper, we compare the results of the
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grey system model and grey Markov model for yield prediction, and find that the grey Markov
model is more accurate for fruit yield prediction. In this paper, fruit yield data which is from 2004
to 2019 in Guizhou province (data source: Statistical Yearbook of Guizhou Province in 2020) will
be selected for analysis and research.
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Table 1. Guizhou 2004~2019 fruit yield data
& 1. =M 2004~2019 7K R EBHIRE

A PR T A PR T
2004 87.17 2012 139.89
2005 95.96 2013 159.23
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Continued

2006
2007
2008
2009
2010
2011

109.19
111.19
110.95
114.75
117.21
121.81

2014
2015
2016
2017
2018
2019

187.34
216.89
235.84
280.14
369.01
441.98

31 REBRBET

FIFH R %l DL R BRI HEAT IR, A3 BIR Y GM(L 1)l T S UK & R -a LK i & b

BN —a=0.1312277,b = 42.345 , [A K E AR (g T A 200 :
£ (k+1) = 42.345¢" 2% k =1,2,.--,n ®)
15 2R RO S BB o an 2 2 flos

Table 2. Grey model predicted values

2. REBEERTUE
oy Spn R PR RUREEE me TIY mwien
2004 87.17 87.17 0
2005 95.96 57.47266 38.48734 0.401076907
2006 109.19 65.5319 43.6581 0.399836066
2007 111.19 74.72127 36.47277078 0.328010121
2008 110.95 85.19923 25.74781336 0.232073002
2009 114.75 97.1465 17.6049534 0.15341813
2010 117.21 110.7691 6.439710705 0.054942207
2011 121.81 126.3019 4.492837812 0.036884266

13.67% 0.2350814  86.33%
2012 139.89 144.0129 4.123566628 0.029477348
2013 159.23 164.2075 4976852794 0.031255621
2014 187.34 187.2339 0.106265469 0.000567233
2015 216.89 213.4892 3.395944436 0.015657801
2016 235.84 243.4262 7.584955899 0.032161278
2017 280.14 277.5612 2.575322915 0.009193099
2018 369.01 316.4829 52.528127 0.142348394
2019 441.98 360.8625 81.121757 0.183539924
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Figure 1. The fitting diagram of predicted value (V) and actual value (X) of grey model
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Figure 2. Clustering demonstration chart
2. REERE
Table 3. Markov Model division
2 3. BRBRIERRIS
K& E, E, Es
AT 1 2230 [0.3280, 0.4011] [0.1423, 0.2321] [0.0006, 0.0549]
PRI S R i FRPIR S BAR R L an 3 4 P
Table 4. Raw data specific status display
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2005 Al 1
2006 A 1
2007 {0 1
2008 fiRAti 2
2009 fiRAti 2
2010 fEAH 3
2011 i 3
2012 i fi 3
2013 i fil 3
2014 Al 3
2015 {0 3
2016 i 3
2017 fiRAG 3
2018 fiRA
2019 fiRAh 2
RSB ARG T 3 5 k.
Table 5. Statistics of numbers of state transitions
5. WEHBAN BT
HRERS
W& 1 W& 2 &3
K& 2 1 0
SpRIR A
K& 2 0 3 1
W& 3 0 1 2
B E RS T DA 3 DU ROIRAS AR
55
31
P(1)=|0 73
K
0.444 0.472 0.084
P(2)=[P(1)]'=| 0 0594 0.406
0 0.203 0.797
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0.296 0513 0.191
P(3)=[P@M)]'=| 0 049 0503
0 0252 0748

0.198 0.507 0.295
P(4)=[P()]'=| 0 0435 0.565
0 0282 0718

3.3. FIM{EISIE

A 22 3070 A AR O FEMEEAT A2 1, 140 2005 4FF9A2 14N -
57.47

1-05/03280+ 04011 0o
HEFM I RARBERE T2 6 Jrs:
Table 6. Comparison of the two models
= 6. MMIEEMXILL R
IR AT TRt By SR B R AR Y
A S fRr & To = 2/ 5 AHXS R 2 THI = 5/ 5 AR ZE
2004 87.1700 87.1700 0.0000
2005 95.9600 57.4727 0.4011 90.4440 0.0575
2006 109.1900 65.5319 0.3998 103.1268 0.0555
2007 111.1940 74.7213 0.3280 117.5880 0.0575
2008 110.9470 85.1992 0.2321 104.8219 0.0552
2009 114.7515 97.1465 0.1534 119.5208 0.0416
2010 117.2088 110.7691 0.0549 114.2480 0.0253
2011 121.8091 126.3019 0.0369 122.5697 0.0062
2012 139.8893 144.0129 0.0295 139.7573 0.0009
2013 159.2306 164.2075 0.0313 159.3551 0.0008
2014 187.3402 187.2339 0.0006 193.1142 0.0308
2015 216.8851 213.4892 0.0157 220.1941 0.0153
2016 235.8412 243.4262 0.0322 236.2329 0.0017
2017 280.1365 277.5612 0.0092 286.2784 0.0219
2018 369.0110 316.4829 0.1423 389.3736 0.0552
2019 441.9843 360.8625 0.1835 443.9745 0.0045

M 6 HRTLLUE BB IE G MR R0 BB . B IR R B . SEPREOE LA R K (A Y () T
EMAU & s 3 Fos, 2K 3 sl LB A B2 15 & 1 T B SE AN NG 5 S PRt -
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Figure 3. Predicted after Markov model correction (@), actual (X and grey model predicted (V) values after
Markov model correction
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Xt 2020 F K B2 E TN EH L 2020 £ T —ANRAS, W3R 7, BT 2019 FEHATIRE 2,
2020 SERIK R AL TARE 1 EE N 0, AETOIRES 2 BOMER y 314, AbTRZS 3 FUMER N 1/4; FIH N
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Table 7. Guizhou Province fruit yield probability forecast table in 2020
Fz 7. 2020 M E K REEMETNFR

AR FIAEARZS LA R
1 2 3
2019 2 1 0.00 0.750 0.250
2018 2 2 0.00 0.594 0.406
2017 3 3 0.00 0.252 0.748
2016 3 4 0.00 0.282 0.718
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£ GM(1,1) T 2020 4E fr7K J 75 A 411.4653 (i), FHEE AR HBIE, BRI L R.
(411.4653/(1-0.5x0.3744)) x0.75+(411.4653/(1-0.5x 0.0609)) x 0.25 = 485.7709( /i)
IR BILL R 4 8:

Table 8. Two models prediction results
= 8. MMIRETNEER

i) 2020 4E 77w/ 3 2021 7B/ 2022 FEFE T 2023 47 7
IR AT FNAE 411.4653 469.164 534.9535 609.9687
IR 48, L SR R S A
ke D”\ FIRBL 485.7709 539.3313 578.569 663.3401
bUKEED
5. &

W FE K SR = S SR 2 P Al 22 4 (] BUBAT — 58 I SEBR i L, AR SCRI 2004~2019 ARSI
IR = B B (S48 2020 SEGEIT AR %), Joidid K BB 0 K SR = g AT T, A8 5 R FH L R R A
RUSHFMMEAS IE, TEAE I A A SCBA (3 F S B 7R - RS X TR], &R T SRR iE A R 22
T =2, BARGTEARRAGER . AR KGR AR ZEE N 13.66971%, HESE
4 86.33%; 1M K 4 Ly /R B IRAF AL P I A R ZEE N 2.87%, R 2 KRS/ T, AHXPREEE 97.13%,
WL AR BRSSO (RS FE S 1 1o W B £ Ty 7R AR Y i B 4 Tt A SR A SR

S E ik
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