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Abstract

The objective of this research was to compare the classification models for
tourism development in Khao Kho District, Phetchabun Province using data mining
technique. The sample of this study consisted of 1,474 tourists who travel to Khao Kho
District, Phetchabun Province. The sample was selected based on an accidental
sampling. Data were collected between October 2018 and March 2019. A research
instrument was a questionnaire compost of 7 attributes. The modeling of this research
was based on seven data classification techniques, namely 1) Bayes network classifier,
2) Naive bayes, 3) Multi-layer perceptron, 4) Logistic regression, 5) Sequential minimal
optimization, 6) Decision tree and 7) Random forest using RapidMiner Studio program to
test the accuracy of the model from the opinions of tourists towards the development of
tourist attractions in Khao Kho District, Phetchabun Province. The model performance
was evaluated with k-Fold Cross Validation whereas k = 10. The results of comparing
the efficiency of the model showed that the decision tree gives the highest accuracy
with a value of 94.57. To compare the efficiency of the models, confusion matrix was
selected from the model with the best efficiency, which was the decision tree. The
experimental results could be applied to develop a predictive information modeling of

tourism development in Khao Kho District, Phetchabun Province.

Keywords: Model, Data mining, Tourism
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Table 1 Attributes of tourist status

No. Attributes Type Description
1 Education Ordinal Education
2 Career Nominal Career
3 Salary Continuous Income
4 Accommodation Nominal Accommodation
5 Duration stay Continuous Duration
6 Most season Nominal Travel season
7 Strategy (Class) Nominal Opinion
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Table 2 Attributes of strategy classification

No. Attributes Type Description
1 Strategy 1 Nominal Strength or weakness of scenery and natural resource
2 Strategy 2 Nominal Problem of traffic jam in high season.
3 Strategy 3 Nominal The opportunity of sustainable tourism and

development in South East Asia.

q Strategy 4 Nominal Accelerate development of travel following
national strategies.
5 Strategy 5 Nominal Good scenery, clean air, and creative tourism for

sustainable tourism.
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True Positive (TP) nungls Arpanaidwisny gn uazuuudnasmiegn

False Negative (FN) vanefia fiaanaidving gn wazuuudnasmein

True Negative (TN) nunefie Aaanatvinne Bn wazuuusiassmein

True Positive (FP) vanefis Arpanaidmung dn uazuuudiaemiegn

6. m3luldeu ndmnlsuvurassanuanisideud i luldlnedeeinisusuuss

{ o -a (-] ¥ 4 L7 v L7 U
Aunzaufvan1izass vienluldsiulussuvvaisauwmaianisinaulasmuniswauiunas

vieufeIgunaife Jwminiwesysal

mnma'mmiﬁsmau‘,amw.uumaamuﬂ 7 wuusiaeshelusunsy RapidMiner
Studio Wui1e1 Correctly  HA158%INN 84.26-94.57 A1 Incorrectly flA15¥13ng 5.42-13.97
A1 TP Rate $A153WI19 0.84-0.94 fin FP Rate dlA3yning 0.01-0.04 A1 Precision fA15eW3N
0.84-0.94 71 Recall ffinszwing 0.84-0.94 uazAn F-Measure fiAnsywing 0.84-0.94 31AANT197 1
(Table 1) ugmeraiSsuifisuusvavsnwuesuuuiiaamuiuuusiassiifie Corectly annitge
Aewuusaes Decision tree flAwvinfu 94.57 wuushaed Incomectly sidtioeiigare Decision tree
flewiniu 5.42 wwusiassdiien TP Rate wnfigafie Decision tree fiAuvinfu 0.94 wuustass
#iilAn FP Rate unfignfe Decision Tree AWMU 0.01 A1 Precision Recall uay F-Measure

YBILUUIIABY Decision tree Wag Random forest fiANunyign winiu 0.94

Table 3 Data Mining Techniques

Data mining techniques

Bayes Sequential
Naive Multi-layer Logistic Decision Random
network minimal
bayes perceptron regression tree forest
classifier optimization
Correctly 86.43 86.56 93.82 84.26 86.02 94.57 93.96
Incorrectly 13.56 13.43 6.17 15,73 13.97 5.42 6.03
TP Rate 0.86 0.86 0.93 0.84 0.86 0.94 0.94
FP Rate o 0.03 0.03 0.02 0.04 0.04 0.01 0.02
Precision 0.86 0.86 0.93 0.84 0.86 0.94 0.94
Recall 0.86 0.86 0.93 0.84 0.86 0.94 0.94
F-Measure 0.86 0.86 0.93 0.84 0.86 0.94 0.94
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NA15199 4-6 (Tables 4-6) Ra1suNsIUTeUIBUUSEAVE A IWURILUUT1aale

\§eNN5HAI8UN Confusion matrix NUUUTIERINTAUTEAVEAWANALALA WiATia Decision
. < o ) °
tree Random forest wag Multi-layer perceptron IWalUIEUTIEUAINULLUSIUDINANITYINUNY
seninadwsnuuuItaesiunadnsass wuin nsvhuneraiiliauwiuguiniigade
Confusion matrix $9¢ Decision tree 94831178 Random forest wag Multi-layer perceptron
o @ a rh = & ¥ g a o P

auaey IneNa1sanen True Positive dadudoyaiidusiuazuuusiaomegn anmnsei 2
(Table 2) Wu3UUTIABS Decision tree Anan13vitune Strategy 911 iy 316 wnnin
Wwuui1aes Random forest uaw Multi-layer perceptron uagdliuuiltiuimiegnuinniann
Strategy 1NKANTTITEUT@WI0AULAT n1sidenlduuudiaessiae Decision tree 9zl

UszavSnmuazanuuwiuginimuuudiasdu q AlanedeuiSeuiiieu

Table 4 Confusion matrix with decision tree

Actual

Strategy 1  Strategy 2 Strategy 3  Strategy 4  Strategy 5 Precision

Strategy 1 316 1 1 1 2 98%
kS Strategy 2 0 183 0 0 0 100%
§ Strategy 3 0 0 50 0 0 100%
a Strategy 4 2 0 1 98 1 96%
Strategy 5 0 0 0 0 34 100%

NANTN 4 (Table 4) uanswan 1AM Confusion matrix #3833 Decision tree
nanmMsvingluisiazpananuitmuwiugluwsazaana Ae 98% (Strategy 1) 100% (Strategy
L]

2) 100% (Strategy 3) 96% (Strategy 4) uay 100% (Strategy 5) InefiAnadsAruusiug ity 98%

Table 5 Confusion matrix with random forest

Actual

Strategy 1  Strategy 2 Strategy 3 Strategy 4  Strategy 5 Precision

Strategy 1 303 5 1 5 0 96%
2 Strategy 2 0 179 2 1 1 97%
3
= Strategy 3 0 0 50 0 0 100%
:g Strategy 4 2 8 1 90 1 88%
Strategy 5 0 0 1 0 33 97%

230



' Rajabhat J. Sci. Humanit. Soc. Sci. 21(1): 224-234, 2020

P ° . . Y  aa
1NA15199 5 (Table 5) wananan15AIUIR Confusion matrix #8735 Random forest
nanMIvunslulazaananuIALIugluLAazANE Ao 96% (Strategy 1) 97% (Strategy

2) 100% (Strategy 3) 88% (Strategy 4) waz 97% (Strategy 5) WnedAaAsAUNE WU 95%

Table 6 Confusion matrix with multi-layer perceptron

Actual

Strategy 1  Strategy 2 Strategy 3  Strategy 4 Strategy 5 Precision

Strategy 1 173 60 17 39 27 54%
E Strategy 2 0 147 2 17 17 80%
= Strategy 3 4 0 46 0 0 92%
g Strategy 4 2 8 1 90 1 88%
Strategy 5 0 0 0 0 34 100%

1NAN5199 6 (Table 6) waRIWANISAAM Confusion matrix #2835 Multi-layer

L]
perceptron naa NSy luwsazaatanuInuiuglulsazaana fie 54% (Strategy 1)
80% (Strategy 2) 92% (Strategy 3) 88% (Strategy 4) way 100% (Strategy 5) TnefiAiades

AMHULULEYINAY 83%

wallawmiiasdayadwunusziavldidnisissuiuvviifasu (supervised leaming)

v ° v = ' 2o =i v ) a ' )
lngasuuuiassndeyaiisenin Training data isznausediuUsdasysing q uavdius
a1u laguuuinassilavzvenisnnuduiusvesiiuusauuaziudsnu Tnewamsidouanslv

& 1 _aa .. - a ° aa a a '3 a
Wiudn35 Decision tree SiUsg@vEnwnisvinune@inan annmsuseiliunisniiimesnsussidiung
1NAIUYNABILATAIUUIUET INNANTAUIUANULIUEINTVIIUETUAI31e Confusion
matrix Wu31 38 Decision tree fAnadsAMuulugTluNYIuNegIanfe 98% 1y Songpan
(2017) 18l¥ivpraves Decision tree Idumadiafilinaiuilofisufumaindu nadwsls
ansailldnu wazanansawlaadunglél awsedlussgndldiunisdumdeya saL lddwe

- al ) ° | o P vaal - P a )
ua Decision tree fiAnuuwiugngs msvinenguvesinvienileildds Decision tree Wuidisafy
au e | a .. v I
N13348904 Kittidachanupap (2015) wui133 Decision tree dnsgulaumsainslugalaigen
wazdudoumilautunsviunenguuesinvieaiieafilids PCANN  uazlduszavinnues

° ° a a av ' vl L. v &
wuusrassnsuunihanuiviesiedseyanafiliunnsneainnisleis Decision tree Al
nsassiuunasImIviuenguvetinvieunieInudnuuzdmyaAaReTS Decision tree

= o o o Y ° ° a1 P
‘\NﬁJﬂ'J"llJLVINqﬂﬁllﬁ'lVlﬁ‘Uu’]llj‘l‘l‘]‘LUﬂ']5WWU7LL'UUQ'\aaﬂﬂ'ﬁLLu%uqaﬂquwn@QLVIEJ'J?WEJ'L‘]ﬂﬂa
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LA¥9INN3 398989 Nuankaew et al. (2017) 1msiiasesiadiugiusauiuld Decision tree
nageUANdLRUSTEMINsaanuvieuflsafungAnssuLAr IR TInvestnviaiied aungu]
nsiEsuirengANudNTUS wul ArrugnaesvasluaeyluszAugs uasun1sRatsan
nnsUsziiudseansnwvesluina 1ulfenfiu Rukpukdee & Morachart (2018) 7ileld
Decisian tree ieWmugruteyauuziunawisuiismissssunaludminguasivsii
Faldmamsimszilusedudunn

aglsinnuitmaneees Decision  tree dmiunisduundsenndoyasindeya
Training data lunsa3ialuuesin udalsluuasinifulvusdeqiuiideyaiduteya Training
data v dsfunisduunyssinndeyaenaidoulugy ifthen UStInuady Tasnsideu

Mmau (class) Wuandvune annan1sisetlalduuusiasssuunlssLnnyaeds dunazds

o w o

- v -~ ¥V 1 L2 v o o

fednfn waztoulvlunmsidenlduansteiuly walunmsiunsas1swuuInasssunyseinn
v v a a v v a v L. A o ° v a
dayavzwengnliiieanuiiananlilesngauudeya Training data Wetuuudiasdluldess
Futeyanlainiulszian wuudtassensduundeyaleluwiug dmudededinslédoyadn
9

v Y
1
<

fl
ganilafinsulszinvestoya uldlunisasirasuanuamnsanienuwiugvesdoya
Toyayniifio Testing data 9ndudsihmsausyavsamussuuuiaedngds Confusion matrix
(Elatia et al., 2016; Auwatanamongkoll, 2018)
msfsannsdenuuuitaeivngadldRansananamnsiivesmsiadinsed 3
(Table 3) tu wuushaes Decision tree fiFUsyanSnnvesanugnees anuwiugy dadiu
Y8INMsBgNABNIIIEAN UazAl F - measure  Siuudltiudisldnindn389u 4 waziilean
A9158IM979 Confusion  matrix  ANUIN '\i’ﬁmummmsmagn‘lunnﬂmamuLLu'JmLmﬁ"'u
wuudtaes Decision tree fif1gen3TT Random forest waz Multi-layer perceptron @iy
Random forest 181 Model Uszinnuilsves Machine learning Qnﬁ'@um‘ﬁumn Decision tree
#inefufl Random forest 1unisifissiuau Tree 1u Tree wanee du ilwuszansamlunis
vhaugetu wiugrmntu ddduea Random forest Hulunaiiléfuaaudesluegiennn
Tun514 Machine learning 9nNaN153d89zIiuiNAUSEAVS MNYesdS Random forest auil
AulndiAesiu Decision tree uwar Multilayer perceptron Aauuudtasdlunguuedassyig
Uszamiien (Neuron network) IneiiasnisAulamuulsi@adu (Non-linear) inilaufiuis
Logistic regression "fj'a‘l‘ﬁuﬁﬂigmﬁ’sLL‘LmeEJ%uﬁM‘B'ﬂL%u (Larose & Larose., 2015; Witten
et al, 2017; Sanguansat, 2019) Tuwaueiidsnsves Bayes network classifier ez Naive
bayes 3¢1¥38n15Amnalaserdfondnnisniaiffe auuiezidu lunisdwunnguves

v ]

Yaya @ Sequential minimal optimization Juwnilsluismsves Support vector machine
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R ey A P G T T o e T i S T B e e B G i e e SR e
359 SVM Wuwedanialulasieuseamiteugudoiiu Ingldvdnnisasiessuruniedu
lumsdndulauduusdeyasenidu 2 ngu Tneneewasraduwidveginansseninasngy
o [ o v a v v ' a % '

wniige 91den1sssEznIINEulugWeyaneglndidunumnnigauesdeyausazUssian
(Han et al., 2012)

MnnamM IV TuN T IMUaNna LY zwiulaimaanIsYinuevesinviewie)

1 J U v - LY 1 1 d v v o i o
mamsmLmnnquﬁ'lwm'mauhnanssu'lumswmmLmawaammL'uma lunnuuudnassiniu
a 'Y a I a 1% - ° [
Aasimuwmelamiiesleyauansissedninmwvesdoyanamsadunldlunsasieszuy
' a X% ' v °
asaumARun1svieuiien lnemsusegndlideyasiie 4 anmsesnwuunisiiudeyanietn
dayalundideyaniegiduaruisnirunfunidineuigeusgnisluniiosdoyanuls
v & ' o ° a o 51 v ey ¢ a ) @ @ ¢
Aty mhsaunansadmansideilulguseleed laun ssinsuimsdiudmiamwesysal
o L 1 d QI 2 o L7 1 v
wie ddfnaumsviesiisdnaziwdiniamesysal sz ludauisdesennisaiiessuy
o - L 1 i 4 o i 1 d o
asauvAmMYhwenganssuvesinvieaienilidnvauzilisuulaegaasniiaiiilenisvitueg
1 o [J Vv @ a0 L g « .Y d Ly 1 1 d

YInANLUEYIlm Ui sealinsUSuU Az UAsuLUas Wauumvasisauiien

TaenmapetuAmuABINIsvRNViauelselUlusuan

° P Y P ' v P " v '3 < Y
ﬂ'ﬁvnLWNENTJQHaﬁJ‘U'Vl‘UWVlWaﬂqi't'ﬁ\'l']uaqiaulaﬂﬂﬂﬁaqLLﬂ'ﬂu’ENﬂﬂsVﬁaﬂ'ﬁLﬁU‘UaHa

& I ) val 1 ! 1% ) a ¢ v a
Yuunln ivethanuindeusyludeyamariuuiiasziuazulsnaliifaguuuvansaumna
° YV oa « a o J v @& ! - i ° o
waziulglmiauselevd nantsIdeduansliiuinnisidenlduuusians Decision tree
L L [ ; d J v L2 2 o
frnumnrauiuteyayansnanNsvieuneIsneiAe Iminwysysal Mmadenuuudias
P @ v ) ¢ ° <, < o o X% o < a2
Mvnzauiulszinnvesdeyauaz InguszashvainismAmeuidudsddgyngldne s deds
warldnsruIunsadauLarnsI9daulsEanSameeswuudiasuviaiu delunsaziuusdians
aw a< o | ) . o o va o 1% Y o v Y o w '
iidanedfuiiuansineiu wasidudedAgfifidessdemsiuded doids wazdodrinvous
@ a ' Y a ° ° 1Y) av o ° [
azdanadsuiieliiinnisiuuudtasduldnulilavsslevigean muidetiaunsailuly
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a%"NutﬂU']ﬂa'\ﬁ'ﬁm% ANUNUNTITINDILNYILATWRUIFITAUNAANTIUNITNDILNGD mmmmﬁa
L]
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