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The Development of Longan Yield Forecasting Models By Using Data Mining Techniques
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Abstract: This research presents a predictive model for longan production using data mining
techniques. The model utilizes longan production data from farmers in the Chiang Mai, Lamphun and
Phayao provinces, totaling 215 plots in the year 2021. The decision tree technique and relationship
rules were employed in the analysis. Factors found to significantly impact longan production from the
forecasting model include the month of flowering induction and the type of flowering-inducing agent.
It was observed that the use of sodium chlorate as a flowering-inducing agent led to medium to high
predicted yields based on confidence levels in both first and second-order relationship rules. Regarding
the first rule, applying sodium chlorate in December resulted in medium to high production levels, with
53 transactions occurring simultaneously and a confidence level of 62%. In the second rule, the use of
sodium chlorate also resulted in medium to high yields, with 68 transactions happening concurrently
and a confidence level of 62%.

Keywords: forecast, data Mining, product, longan, model for forecasting
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Figure 1 Research Framework.
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area age distance | helght water |water systemy chemical | month | method | product
1 5 Bub 5 3 4 1 Dec. 3 Low
1 ] Bty 1 1 4 2 Dec. 3 medium
1 3 Gxb 1 2 1 2 Dec. 1 medium
1 3 Gxb 1 2 4 3 Dec. 3 High
1 3 Bxb 4 2 1 2 Dec. 3 High
1 3 5x%5 1 3 4 2 Dec. 3 Low
1 4 Bxb 2 3 4 2 Dec. 3 Low
1 3 BxB 1 3 4 2 Dec. 3 medium
1 4 Gxb 4 2 1 2 Dec. 3 Low
1 4 Bxb 4 2 4 2 Dec. 3 High
1 3 bxb 3 1 4 1 Dec. 3 medium
1 3 Bx8 3 2 1 3 Dec. 3 Low
1 3 Gxb 5 3 4 1 Dec. 3 medium
1 5 Gxb 5 1 2 2 Dec. 3 medium
1 1 Gx6 4 3 4 2 Dec. 3 High
1 1 bxb 5 3 4 2 Dec. 3 medium
1 3 Gxh 3 3 4 2 Dec. 3 Low
1 4 Gxb 5 3 4 2 Dec. 3 Low
1 4 Axd 5 2 1 2 Dec. 1 medium
1 2 Bx6 3 3 4 1 Dec. 2 medium

Figure 2 Example data set.
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anwnursrerlgnarldrrevyineaunn 8x8 Lumsg
faraz 39.07 UM 6x6 FAEAT 35.35 UATUUIN
4x4 Fatny 12.09 AINANAL ANNEITEIFUANTY
A99TNIN 5.01 - 6.00 LNAT FRYUAT 29.79 AIINEY
LU 6.01 — 7.00 LNAT FREIAY 22.79 UATAINN
AUREINTT 3 LUAT FREAY 19.07 ATNANAL UNAY

Table 1 The physical characteristics of longan cultivation plot.

¥ ldianneaes faeiay 39.53 tinena fasas
26.51 GIFLLN 3tAY 18.60 WAZ 1NEY Joat
13.35 @ausvitnnidaneenesain Saeay 40.93
UUAUTUNeT Se8ay 41.86 UAYANEITNTA
Sagay 13.02 uarsruuLlgestinviauulas fasay
4.19 pauandlu (Table 1)

Item Number of plots Percentage
Characteristics of the area
1: Upland 117 54.42
2: Lowland 98 45.58
Total 215 100.00
Summary of data from early age
1: Less Than 5 Year 14 6.51
2:5-10 Year 54 2512
3:10-15 Year 52 24.19
4:15-20 Year 62 28.84
5: More Than 20 Year 33 15.35
Total 215 100.00
Summary of data from distance
10x10 13 6.05
4x4 26 12.09
5x5 9 4.19
6x6 76 35.35
X7 7 3.26
8x8 84 39.07
Total 215 100.00
Summary of data from tree height
1: Less Than 3 Meter 41 19.07
2 =3.01-4.00 Meter 56 13.02
3=4.01-5.00 Meter 51 7.91
4 =5.01-6.00 Meter 252 29.30
5=6.01-7.00 Meter 245 22.79
6 = More Than 7.01 Meter 102 7.91

Total

215 100.00
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Table 1 (continued)

Item Number of plots Percentage
Summary of data from Water Source
1: Canal 85 39.53%
2: Rain 33 15.35%
3: Ground water 57 26.51%
4: Reservoir 40 18.60%
Total 215 100.00
Summary of data from Water System
1: Nature 28 13.02
2: Releasing flood waters 9 4.19
3: Sprinkler 90 41.86
4: Watering hose 88 40.93
Total 215 100.00

watiAnTsldansnszsueanaan wudd 14
a3 LA NAARLIS (NaCIO)) feeaz 51.16 &g
TWundldeNAaaLIR (KCIO,) Se8aY 44.19 wayld
FalmAeunanLsm (NaCIO)) NANAU INLN A LT N
paaLsn (KCIO,) FRUAY 4.65 AINANALU D29
Wwauniinisliansnszduniseanaan wusn
dqulug)Iiarsnsefduluiausuinan faaay

76.74 \PRU WOAANNEY FREAY 12.56 WATIADU
AULNEL FR8AY 5.12 AINANAU A9uAan9 1
AN9N9zAUNNTRANABN UL TEN13RANUNIG
TUNFauAUIIANINAY $R8AY 59.07 RANUNIY
Tuasinalfen $a8ay 39.07 WAYIIANINAUALNT
=] v o o o Y

PEY TREAT  8.84 MINAIAL ANUAYA (Table 2)

Table 2 Summary of flower-inducing agent application techniques.

ltem Number of plots Percentage
Flowering stimulants
1: Sodium chlorate 110 51.16
2: potassium chlorate 95 4419
3: Both together 10 4.65
Total 215 100.00
Month of application of flowering stimulants
September 11 512
October 2 0.93
December 165 76.74
November 27 12.56
January 10 4.65

Total

215 100.00
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Table 2 (continued)

ltem Number of plots Percentage
Methods of giving flowering stimulants
1: Leaf 69 32.09
2: Soil 19 8.84
3: Leaf and Soil 127 59.07
Total 215 100.00

Bunnmanan wudnfeusselduanan
TuszAy Ununang (Ran@am 81nn91 1,000 Nlansy
Aals) feuaz 47.91 sesasNnlAnananluszAL
17N (HANAR 1UINN91 1,000 Alaninsals) fasas

Table 3 Summary of data from Productivity.

32.56 LAY MMNANARIUITALAN (NAKAR A1NTN
500 flaniusinls) faaay 19.53 AuaTAL Asiaya
(Table 3)

ltem Number of plots Percentage
low 42 19.53
moderate 103 47.91
high 70 32.56

Total 215 100.00

2) HANNFATNLLLANaAReATiA Technique
Tree
ANNNITUTLNIANANTTATIULLAN A
pnedanasy J48 Hoeffding Tree waz Random
1 o dl v v [ % a K 73
WUINLLUAaeIRaFeanfesanesny J48 1aan
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o/ a K ¥ o v
fana3Nu RandomTree lAA1IA2INGNEADY
(correctly) LaZANAINNLNUENLRAY $8E1AY 70.58

Table 4 Comparing the efficiency of data classification

WY 29.41 Qmﬁﬁmﬂuﬁ@ﬂ@?ﬁm HoeffdingTree
I¥ANANgNEDY (correctly) wATANANLNLEN
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nutlasefidanasionisnensnifunonanan fe
Fiareansnsziunsaanaen ieuiildansnszii
wazANEIIDIELAT l AsTaya (Table 4)

Algorithm Correctly Classified Incorrectly Classified precision
Instances (%) Instances (%)
weka.classifiers.trees.J48 94.77 5.23 94.80
weka.classifiers.trees.HoeffdingTree 64.53 35.46 64.50
weka.classifiers.trees.RandomTree 70.58 29.41 71.4

3) nan13asslumanaenAtia Technique rules
mw’mgm’]mﬁlﬁuﬁr (Association
v  ade s L o @

Rules) A2t35 1495 apriori dadayatlsznaunas

TAdBAIl ANINIWUA UNSIUN STULUN 2UIAT8
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v ° % o ¥ v
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aa k% A dl v ¥
niseanaen a5l LAeunliaisnsTAunIg
aanAan uazlIununanansals dayasnuou
215 Uilad A9EN13TELAIRBL NIUBAAT minimum

support >= 1 Wa¥ A1 confidence >= 0.60 (Li et
al., 2017) MAugURUsia a9 WANKAINg

lafdaya (Table 5)

Table 5 The Association Rule of the Apriori Algorithm weka.associations.Apriori.

Rules confidence support
1 chemical=1 month=Dec. 85 ==> product=medium 53 0.62 53/215=0.24
2 chemical=1 110 ==> product=medium 68 0.62 68/215 = 0.31
3 water source=1 85 ==> product=medium 46 0.54 46/215 = 0.21
4 distance=8x8 84 ==> product=medium 45 0.54 45/215 =0.20
5 month=Dec. 165 ==> product=medium 86 0.52 86/215 = 0.40
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