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The Development of Decision-Making Models for Buying the Fattening Cattle Using
Data Mining Techniques: A case study of the Buket-Chekha Beef Cattle Social
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Abstract

“The Buket-Chekha Beef Cattle Social Enterprise” is a group that operates its own
business of food transformation of frozen beef products. Frequently, some farmers face
financial loss due to a lack of experience in selecting appropriate cattle as input in the
transformation process. Therefore, researchers have used the RapidMiner Studio to
develop the 5 data mining models, including Decision Tree (C4.5), Iterative Dichotomiser
3 (ID3), Naive Bayes (NB), Random Forest (RF), and K-Nearest Neighbors (k-NN) models, for
purchasing decisions of fattened cattle. The case study was based on the 416 purchase
records of the Buket-Chekha Beef Cattle Social Enterprise from 2018 to 2022. The data
cleaning and feature selection were pre-processed before building the models. Then, the
data were separated into 10 folds to cross-validate between the train and test sets. As
the decision accuracy measures the performance of the models, the experimental results
show that the RF decision tree model has given the highest accuracy at 98.53 % with 9
correlation rules, followed by the accuracy of C4.5, NB, ID3, and k-NN models at 97.02 %,
95.00 %, 94.75 %, and 93.54 %, respectively. Furthermore, the significant factors in the
model were weight before slaughtering, body length, tooth structure, height, species,

networking, fattening mean, fattening period, age, and purchase price.
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. . < Y dyv v o Yo a ~ = [ v a a
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2.1) M3finnsesdaya (Filter Examples) lunisdadionuaitoyalasnisindn
Toyaiifianann (Missing Value) iunmsidnuadeyaiiliauysaleonaingiudeya wu v

Y

Joyaviadeya a1y uavdnvazyu Wudu forufnnisiiudeyanldasudu Jupeuillah

n1sauknIdeyan ldanysaleandiuiy 22 unddeya 3NVInNA 416 wadteya ilviaunde
WU 394 UDT UARIRINNTIEN 1

M1519% 1 Medugudnyuzdayailssiilumsaiauuuinasaiiednaulasudelayu

s | anewus | 01n | dwdn | g@e | 802 | dnwasau | ewns | . | dilsuenu
001 | #wdes | 20 | 320 | 160 | 182 Bl neEn | ... -113
Usiy | 26 | 585 | 165 | 210 | sYIWYA | vighan | .. 2280
wlawd | 32 | 568 | 158 | 220 |  Eulse TMR | .| 49655
.| uesnd -l 650 | 162 | 253 - e | L 6306
416 | wlawd | 37 | 625 | 167 | 250 | fueen e | .| 102515

2.2) arsauunaand (Class) %ﬁmummamﬂmaﬁﬂimmnuiumiwﬁ 1 U84
Ns5uelayULsiazi lnellseasdennmisnedg 2

a ) | A ~l ° A o
A15199 2 fregrakeuluRlgluntsAUIMNB A UAAATE

94 mlsv1nny Feulvimunaana class

001 -113 <0 YIANY
2280 0 - 2500 lioy
4965.5 2501 - 5000 Uuna
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416 10251.5 > 7501 1nitgn
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2.3) nMsAadenauanyaeteya (Feature Selection) v un1suseiiiu

UsgAninmuesnnianuaizdoyanisian1s Weight by Information Gain 99gvn15AILINMIA

WmdnvisermanuduiusseniauanvuztayaLazaaanig q Ingldisn15ued Information

Gain TumsmuinmaAmin wagivuardmtnvesaudnyusdud (select by weights) Tu

nsauuIaetegi 0.5 JulY viliduiuvesnudnuaetoyaianunan 67 doiieua 10

AaENwETaYaTIUNNARGRENITagluNTOUIAUUTE WARIRINNTIIN 3

M1319% 3 A mtinveusazAanvaeleldian13ves Information Gain

LAttribute (quuinwausdoye) [ Weisht@hwin) i
I finrouden (n) 0.998 |
: AUEIAGR (2.) 0.998 |
| G 0.987 |
| [Asge (wa) 0.877 :
| | anevius 0.772
|| wdoune/nduiifies 0.754 :
|| Snwaznsguiss 0.702 |
| JEELLIAINIYY 0.631 |
| 21gla (inaw) 0.615 |
| sensudeso nn. (UI) 0.550 |
ownsenw ozt
DIV 0.379

ViU 0.349

2.4) NM3uUeY37oya (Data Discretization) Lun1sudasa1doyaaintayads

U3u1ad (Quantitative data) idudeyaidaqmunn (Qualitative data) LiieanAududauves

1% [~ d" 3 ) 1 ad 1 % Yo a ) v} 3 dy ¥
Payawazidulumuiauluvesnisaiisuuitaedunsasis wu suliidaduls dwsutuneuila

NsHUYdayaveRnan YA UaLANY UMD ATNEY WazANE1 Ve Iagldisns

LU98AURTYINAY (Equal-Frequency) (Wong and Chiu, 1987) Alalifazyeveyaasil

Funudoyaiivingu (danuddunad) Fwzdienidywisainisnssyndesoyald 1uidedl

=

4

v A

Ipmnuaduurestisdaya (number of bins) MU 2 Wanewiaee19dannT199 4
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M13199 4 feg1aveyafinIuN15Yi1 Data Discretization

W 21 thwitin duga AU

001 [ <32.5] [ <637.5] [ <163.5] [ <245.0]
[ >=32.5] [ >= 637.5] [ <163.5] [ >= 245.0]
[ <32.5] [ <637.5] [ >= 163.5] [ <245.0]
[ >=32.5] [ <637.5] [ >=163.5] [ >= 245.0]

416 [ <32.5] [ >=637.5] [ <163.5] [ <245.0]

Yunauil 3 nsulsgadeyanageulunisadianuuiiaes M8 swUsadeyasendu
10 ¥ aeldtaya 9 yalunisaeuwaztaya 1 YAluN1sVAdoU TyndoyaurasynlzgnauLay

naaavaaunuly Sun35n151731 10 Fold Cross Validation

Yupaui 4 ManaukuuItaesdmsumsindulaiuaelagy lngldinaianisvinmiies
Taya nINANY naudamiduvulaletuyingiean Y 5 wadiavesnisvimilesdeya e
C4.5, ID3, NB, RF uaz k-NN lagldlusunsy RapidMiner Studio laguusyanaaauussd@nsam

a o = v I & = I v a av o
vaunadanisinniliesdoya eandudu 4 sUuuuAe ganaaeu A Wugadeyadu 7luniu
nszuunslag Tudumeunmswieudeya yaveaeu B llugadeyaiiiunszuiunisidndoyad

1% i

AanaIn (Missing Value) ganaaeu C ugadeyafiniunismindoyaifianain  wagniuns

<

AnLdanAuANvuzYaIUeYa (Feature Selection) Yanagey D uyadeyafiiiunsindndeya

lanae dn1sAnienAuanvizveleya wariin1suuigiateya (Data Discretization) Wans
TYALRYAGINITINN 5
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a a a PN ° = v
M1979N 5 E‘ULLUUﬂ'ﬁm@a@U'ﬂiﬁaWﬁﬂqwsﬂaﬂﬂlsﬂUﬂqﬁwqL‘Vm@ﬂ%@i{!a

§ g S classification
5 « L1 3| 3| o § = 5
© ° 3| C > 5 5 c 8 = method
© £ 8 0 o 5 0| ® B o ©
+ 5Bl | £ 89 o 9o | &5 =2
© € o S5 4 = B A N

c £ o

C4.5 | ID3 | NB | RF | k-NN

A 68 | 416 | X X X 10fold| v |V |V |V ] V
B 68 | 394 | vV X X 10fod| v |V |V |V ]| V
C 11 [394| v v X 10fold| v |V |V |V ]| V
D 11 39| v v v |10fod| vV |V IV IV | V

& a P a Yo a ! v
Yupaun 5 nseuiisurantsnaaes Ingldisnsuseiiuaininugnaes (Accuracy)
Tunrswennsainswansluaunisy (6)
uInteyaiviunegn

APNNgNAy = ———— * 100
Fuuteyariavun

(6)

NAN1599Y

nansnaaesiieUsziiuuszans mmuesuuuiaesdmiunmsdadulaiuielayu Tagld
wadiansimiliesdeya nsdifneu nqudamAsyuruladetuyingionn asulddn ganis
naaes D 1ugndeyaiiiunishiadeyaiiianatn dnsdnidonandnuazuesdoya uaziinng
wisthadoya lAnnugniouadsgegn wazsesasunduyanismeass C, B uaz A auddy

o z:l' a a o &
ARIAINTINN 5 IVI‘EJ@JT]'EJ@SL@EJ@I@IQU

Han1snaaes A asulain C4.5 larnnugnaesasande 86.38% sedadunme RF, ID3, NB
waz k-NN Ao 84.16%, 81.42%, 78.33% wag 74.99% Aua6U

HaNIMeaes B asuladn C4.5 larmnnugnaesgeane 88.22% J09a9ufe RF, ID3, NB
wae k-NN Aa 87.59%, 85.33%, 78.54% LAy 75.39% M1Ua16U

Han1snaaes C asuladn RF laAanugndesgaeande 96.99% sosasunde C4.5, NB,
ID3 waz k-NN @9 96.21%, 94.80%, 94.33% taz 90.39% AUEIAU

Hansveaes D a3uladn RF laAanugndesgegnme 98.53% sosaeufie C4.5, NB,
ID3 waz k-NN @9 97.20%, 95.00%, 94.75% Way 93.54% mIuaIny
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——A —i—B C D

98.53
100 97.02 94.75

95.00

% 96.21 96.99

94.33 94.80
88.22 87.59

93.54

90

85

ACCURACY

80

75

70
ca.5 ID3 NB RF K-NN

CLASSIFICATION METHOD

AN 5 nanmeaeslsEansnmvedkuudassdmiunsindulaiugelayu lngldnatians

wmileadoya

3 o P
Wndnnaulban (nn.)

[<637.i/ W.s ]

— 170
Fnewus
[ wasend ]
[ ¥1lad ] dunans
[ U9y ]
&
ANE () [ Wuiles ]
fnwaryu

[<163.5] [ >=1635]

W‘ VIONU
[ Unainu ]

&,
INANYDAD NN.

Urunang mm?iqﬂ

VNN
. — [ >88.501] [ <=88.50 1]
[ Yanasssuunf ]
VIANU Howan V1Y

A 6 ngeuduiusnlaansulidadula Random Forest (RF)
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=t P = o =l
asarsmildmaluladaisaumanazuianssy U9 10 2aduN 1 UNSIAY — UBI8Y 2567

INNWA 6 YANAaaY D AAIAINYNABIvRILUUTIa0dgnan tasldmadnduld

v
Y v A

Andule RF wazlanganuduiusdiuam 9 Inelisneazidennadl

R1: fhimiinnowden { < 637.50) uavaneius lawd) wawaAnuas { < 163.5) udawhuiedn
o hinduilsiinarilsedlussdyu (Uunand)

R2: dmiineudon { < 637.50} wavaneius wlawd} uarAugs { >=163.5) wdavhuiedn
e inguiisiinarilsedlusedy undiga)

R3: dsimidinreuden { < 637.50) waganewus (Uiiu} uardnuzyu (Usossssumf) udn
v ddehinduiasiinaiilsoglusedu faanu)

Ra: fbwiindewden { < 637.50) waganewus fusi} waednuazau Hnaw) wdavihued
e finguilasiinariilseglusedy (v1anu}

RS: diiwiindeuiden { < 637.50} uaranestus (UTiiu} uazdnuayy Hulse wezsaderde
AN, {>88.50} wdwwhune ddofinguiiaziinailseglusedy (devann)

R6: diwiinrouiden { < 637.50} uaranesitus (Ui} uazdnuaryy Hulss wessaiere

nn. { <=88.50} waiwgdn dedinguilaziinariilseglusedu {viavu}

[ (%
) L U =

R7: fuminnewden { < 637.50) wazanesius Mudlont udwhunedt Srdenguiaziing
mlsegluszau {vannu}

R8: dminiindewden { < 637.50} wavaneiius (eaal udwhuedn Sdefinduiiasinariils
aglusyau {Urunans}

R9: nwitinneudien { >= 637.50} entedinguilarilnanilseglusesiu {wn}

dmiuAIAUutug (class precision) gegnazegludiuvesaata mlsuinige uay

AanauIavL sevaalu Aanamlsuiunans eanaiilsuin wazaatanilsdosunn aua1au A
= a1 = o o ¥ o =i <

s¢éin (class recall) fmasanfonatamilsunn Mlsdesun wazmlsuniign sesasudunaia

MlsUrunans WAZARTAYINYUY AUAIAY LAAIRIAITIN 6
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A135197 6 A1AINLAUEN ANSEANKAYAIAIINYNABIVBINISIIONAMENYMEAIY Information

Gain fiuwmealiANTsIkuNTayanie Random Forest

true true true true true class

mm‘?iqﬂ 41N Urunane | desuin YINU | precision
pred. unilgn 52 0 0 0 0 100.00%
pred. 410 0 161 0 0 0 100.00%
pred. Y1unang 0 1 132 0 1 98.51%
pred. dagun 0 0 0 31 2 93.94%
pred. Y199NU 0 0 0 2 26 92.86%
class recall 100.00% | 99.38% | 100.00% | 93.94% 89.66%

d3Unan15I9/aAUTHE

n1sauILuuIaesdmsunsandulasudelayu Ingldimatianisviuniiestoya

[
Yo a

nslfinw naxdanviaguvulaiietuyingdean anansaagulanad

Uszifiuil 1) yamaaeuiiiumsidndoyaiiianatn fnsdndenudnvauzvestoya
uazfimautstasdoya tufeyanaaeu D agliduadonugnioigeiian Ssaenndesiuauise
o3 mIfinUsravEnmmsAmdenaudnuuzdeya dmsumssuunnguunaeids (Vg
o LTYT warAMY, 2563) ﬁiéi’ﬁ%‘ﬂ'ﬁﬁ'ﬂLﬁaﬂﬂmé’wmzﬁ’mmiﬂszLﬁuﬂszﬁmﬁmwmaﬂLLm'az
ﬂmé’ﬂwmﬂﬂamsﬁmm‘mmﬁmﬁﬂw%ﬂ'wmmé’mﬂ’uﬁ‘swdwﬂmé’ﬂwmzﬁﬁayja LAZARIEAR I
Information Gain wazu3deBises MadFeuliisulszansamvesnissuundeyadeduls
dndule Aldinadansuissdeyafiunnrsiu @szans nsah, 2559) nsdififinisimuntag
foya vier k ton FBn1suvstrdeyarmenudiuvindy sgldrmnugniesgsninisnsuys
Fasdoyasivuinmuniefivindy damansmaassnsuisasdeyafeisimuaauives
Foyadiviniuiuganismeass D Insnsimunsiuiutasteyaidu 3 uas 2 9redeya nanis
naaesUIn Mafvuatateyadiual 2 Yrdeyaldrinugniesiiganindeifisuiunis
fvungiedeya S 3 Tasdeya wansisnsnd 7
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asasudlimaluladansaumAnazuianssy

M13199 7 HAN1INARBINTHUTIITRYaMEANURTILYINTUYEITELAYANTNAGDY D

TJﬁ 10 Q‘lj‘l]ﬁ 1 UNTIAY — B UE8U 2567

classification method
number of bins
c4.5 ID3 NB RF k-NN
96.89 94.65 94.30 97.11 92.93
2 97.02 94.75 95.00 98.53 93.54

Useifiudi 2) wuudrassfiadradaedulidadula Random Forest (RF) TAadoainy
andesgean W oiisududulddnduled ug Tsaonndesiunuidoiies mauTouiiey
Uizﬁw%mwmiaﬁLLuﬂ%’ayJaLﬁaﬁmwma”Léf%’u‘v;uﬂﬁﬁﬂwwaaﬁ’ﬂﬁﬂmwﬁw%agmm? Toely
AN SYImdestoya (Wsawl Nowing wagasty wausiw, 2564)

Useiaud 3 nsAndenaudnvuztoyaiid1fyaae Information Gain viieldlunis

¥
Y v A

srdulasuzelayundaniminunndt 0.5 191u3u 10 AudnyzAs Uminfeulden AU

(%

4197 Anwaieiiy ANge aeus WIBYLELALY SNYMENITYU TEELIAINITYY B1Y LaTIIAT

fo_)ﬁ

Sute UnavinlviAiAugnasaaiievesyan1svaaed B lunsasisuuudnaeuiiudu 11.53% Lile
J

[N O)

WiguiuA1AUgNAeead 8vee wuudnaesiildyadayanisnaaes C Mlun1un1sAaEon

€

v

AL ﬂwmzéuauuaé’ua Information Gain

Uszihuil 4) liuuudiaesdmsunisdndulasudelayu tneldinaiansinmiiesdeya
Tuau 9 ng Ieelangiuaulansdifiagylilamlssedauinnda 7,501 v Afeng R2 nsdif

(% s

inwAsnsiientelayuni mindasndt 637.50 Alansu AgAsudenatewusgnuauyilawd il

ee

a o Y

ANEIVBIAFININATY 163.5 luRinng vieazdulayuaneiusladle AfumiiniAu 637.50
Alansu Aadlrnlssodaoy 5001-7,500 UM aung R9 Feaunsatingd lfluasiady
wenndiatudmsunisinaulasudelagu wedieliinuasnsitlifiautignisludesnis
Ainseinadnuned oswfuvedlayu wazananudsanneranulunisiuielaguldesed
Usgandam

115



LONE15971999

nINALASUNITINEAT. (2566). T18euaTUUsEIAMAINIT s RNy, dudle 2 nuanius
2566 AUAIN  https://smce.doae.go.th/ProductCategory/SmceCategory.php.

.n3adnd $n0d, Usilung uimaad, Tund Sumes, uazadse Tus 1. (2560). seuuaduayy
msradulaiensidunsisuiisrluiminguassidiussuumaiisaveniiin.
NsaFITonagiamL winedesvdguiiud I 12 atui 2 nsngreu-funau 2560.

Ugninn o 11899, 1Al sfune, gruway ydu, waggniad uandu. (2563).
N19LA uUsEANS AN Feature Selection §19TUNITIIUUNNG NUNAIUAT Y.
NsasIvmaInermansuazimalulad uminerdesivdgawa 09 1 adui 1
UNIIAL-IQUIEU 2563.

fisawl Noaa uaza3y uauY. (2564). MaUsuifisuUssansnmnisdiuundoyaiiorine
nslasununsfinwvesind@nuseiulSyyes lngldnalianmsviivilestoya. 115813
journal of Professional Routine to Research Volume 8, n3nf1Ad - 5UIAN 2564.

30 U1adgns. (2559). maiialszansnwmaiaduldidadulavuyadeyaitliaugalas
Fmsguiiudaegnanguiles dmiuteyanisiulsaindumesiiin. 11sansmalulad
ansaume uvinerdemealuladwszaoundmszuannile Ui 12 atudl 1 unsiau-
w1 2559.

Wan F3NATY, quniten Jeulni Iy, $aun 8303, wasnsiing wdeinsena. (2564).
szuvaduayunsdaduladmiuniadedade Mimnuldinaluladasaunaias
winngsu uvninerdoudld 99 7 atudl 2 nengran-Suanam 2564,

Tosind fnuoslug. (2557). Jadsd duadonuyuvend ela. sa15unuinuns
uvnAnendeveuniu Ui 42 adud 3 U 2557,

as¥Ans naah. (2559). mawisuiisuussansnmnisiuundeyasomeadaduliiFaaulagud
3 fildimadan1suysrasdeyadiunnsnafy. 215815 SDU RESEARCH JOURNAL OF
SCIENCES AND TECHNOLOGY Ui 8 atfufi 3 fueneu - Suanau 2559,

C. Kaewchinporn. (2010). Data Classification with Decision Tree and Clustering
Techniques. Thesis in Computer Science, King Mongkut’s Institute of Technology
Ladkrabang, Thailand.

Caceres, E. N., Pistori, H., Turine, M. A. S., Pires, P. P., Soares, C. O., & Carromeu, C. (2011).
Computational precision livestock- position paper. In Il Workshop of the

Brazilian Institute for Web Science Research (No. 02-03, p. 9).

116



= - =4 wr =l
2sasudldmaluladansaummAnazuianssu U 10 adu 1 UNSIAY — L UEIB8U 2567

F. Duemong, L. Preechaveerakul and S. Vanichayobon. (2009). FIAST : A Novel Algorithm
for Mining Frequent Itemsets. In Proceedings of 2009 International Conference
on Future Computer and Communication, Kuala Lumpur, Malasia, pp.140-144.

Gonzalez- Araya and Marcela C. (2016). Turning pork into profits in Chile: a decision
support system for production planning in a Chilean swine slaughterhouse.
OR/MS Today, vol. 43, no. 2.

L. Breiman and R. Forests. (2001). Machine Learning, Vol. 45, No. 1, pp.5-32, 2001.

Liu, B., Hsu, W., and Ma, Y. (1998). Integrating classification and association rule mining.

Proceedings of the 4th International Conference on Knowledge Discovery and Data

Mining, p. 80-86.
R. Quinlan. (1986). Induction of decision trees. Machine Learning, Vpl. 1, No. 1, pp.
81-106.

Richard, J. R. and Geatz, M. W. (2003). Data Mining a Tutorial-Based Primer. Pearson
Education Inc.
Wong A. K. C, and Chiu, D. K. Y. (1987). Synthesizing Statistical Knowledge from
Incomplete Mixed-Mode Data. IEEE Transactions on Pattern Analysis and Machine
Intelligence, Vol. 9, pp. 796-805.

117



