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Abstract

This research on topic modeling combined with text clustering of international tourists’ reviews on
Khao Yai National Park utilizing unsupervised learning techniques collected a total of 3,491 reviews from
various online platforms between January 1, 2023, and December 31, 2024. The data underwent a cleaning
process before being transformed into numerical vectors using the Term Frequency-Inverse Document
Frequency (TF-IDF) technique. Topic modeling was then conducted using the Latent Dirichlet Allocation
(LDA) method. The analysis identified five main topics: 1) tourist attractions and the natural environment,
2) service quality and available facilities, 3) costs and value for money, 4) transportation and accessibility,
and 5) personal experiences and enjoyment. These results correspond with the findings from K-means
clustering of negative reviews, which were categorized into three major groups: 1) entrance fees and pricing
structures, 2) accessibility and service satisfaction, and 3) facilities and tourism activities. These factors were
found to significantly influence tourist satisfaction. Addressing the identified shortcomings can support the
development of appropriate strategies to meet the diverse needs of tourists. Furthermore, the application
of big data in systematic policy development is instrumental in shaping responsive management approaches
that effectively tackle emerging issues and contribute to the long-term sustainability of Thailand’s tourism

industry.

Keywords: Unsupervised learning, Topic modelling, Text clustering, Latent Dirichlet Allocation (LDA),

K-Means clustering
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Figure 1. Conceptual framework

2.1 nsadreyatayasnnuninsaivestinvssiisavinneifnegneumwisuidwalug (Creating

a dataset from foreign tourists' reviews of Khao Yai National Park)

Usznause 3 tuneu fieasidondal

2.1.1 M35IUTMteya (Data collection)

memsanauaziteya (Web scraping) Pnunanresuesulaiiuneuiisidaliinvioiien
WrnlvagkuukazWeuunIansalaisisuess g neueaiwilug W Google reviews, Agoda.com,
TripAdvisor.com Wag Trip.com ﬁgﬂLLGﬁ’uﬁ 1 9RSIAL W.A. 2566 D19 31 SuAL w.a. 2567 Wuszezian 24 1feu
i’mﬁﬂéu 3,491 5189019

2.1.2 myvhanuaze1nteya (Data cleansing)

AT l¥lausn3 NLTK (Natural language toolkit) Usznausienisiidigadn 1ianumngann
nltk.corpus W “the”, “is”, “and” \Jufu ﬁ”nmﬁwﬁiﬁﬁﬂ’aﬁwﬁ’ay{amqwmaiﬂanmaﬁamm wazdingnein
9anAouN13TLAT IV IA el lutmaaiunsan i ulugedd daudidguinnd wud sadunisdidn

WordNetLemmatizer 910 nltk.stem @elddmsunisudasalvieglugdiuusndni (Lemma) nn1santiivan

a1

omw-1.4 (Open multilingual wordnet) Aignglinsutasadinnuusiug B Tnefansanauuiunmeheinsal

o

nsruIuMsiYIsanAIaINaIevesAnds UL kAN Tuusiia e afeadaiy 2614l5A7 uATedly

laus13 spaCy LilednA19andanun1w18angwain en_core_web_sm Geazlanadnsoanuduing (Object)

ca o o \

fuszneaudemudarAazdoyansn wmansiidfey wWu Uselea “this park is amazing!” aggnuenidu
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“this”, “park”, “is”, “amazing”, “I” ﬁﬂLﬂuaﬁﬁﬁﬂizﬁwﬁmwmm’h word_tokenize 910 nltk.tokenize
Taglomzidlodnmstunniidudouviomifisuuuuiivay wu dge wFomnenssaneu videdolany
2.1.3 MIWNUANUNLIEUBIA (Word representation)
Tneuvasfenmulinaadunnnesfidsiuauiemaiia TE-DF Wetednszinnudfyvesdily
o anmsiFenld Thdfvectorizer Faaglulaus1s scikit-leamn 3o sklearn lunisuvastaanuiirmunisii
Anvazerndoyauddadiluudazdennueeniduniisges (Tokens) nouazAuinauivesdvie TF

(Term Frequency) lazmUANNEUYDILBNEIT %50 IDF (Inverse Document Frequency) 31AaNN159 1 tag 2

J.l‘,d o
TF(t,d)=——"——F—— (aunsi 1)

Zt'edft',d

lny It,d Aodruaunsenian ¢ Usinglutenars d wazdidrududiuiusinvesdsisvun

Twenans d

IDF (t) =log N (aunsfi 2)
1+ DF(¢)

oy N Aednuiulenalsvianun uaz DF(¢) Aednuiuenaisida ¢ Usingey denisuin 1
lughdutietesiulymnsmsmeeud
AatiuA TF-IDF 9ztsandvtnaesdn Tngiansanvsanudiagvesanielulenaisifednuilay

anuddgresidlewieuisuiuienarsimualugadeyansurzulasdunnnesidwiiay fwEunisn 3
TF — IDF(t,d) = TF(t, )< IDF() e (ennsii 3)

2.2 MyAnTeideyasisuuudnaaswiada (Topic modeling for data analysis)

Tnethnneed Weiarnnsuuaumnevesd uimuasuuidedisesnindu 3, 5, 7 uag 10
FtenuERUNILNTInAsIATIAG (Latent Dirichlet Allocation: LDA) (Blei et al, 2003) s1uidoiidenldlausis
gensim § udulavsndilasuanutonedsuns narelusuussutananiwisssuwd Laadvunldde
gensim.models.LdaModel Inga1dedanaifiuuuu Online variational bayes Tumﬁﬂizmmﬂ'mwmﬁLmai‘ﬁ'sziauagui
desndiguauifidulunissessutoyaiifouelng Ineldswiudesinandayaimuadngninsaudmiaury

Snnadainuuiuuesulatl (Online learning) liedUinansdinasvedluinast1asiaiilor uazuaninannloyany

al v o '

1aus13 pyLDAvis.gensim tJuununInszeyrissznineide wazsonsadniiineatesiunnasiade Jeraeld

@ Y Y =

ANNITORAANULALIATITAUINEURLAaY T a9 tlU s ANE AN

a U 1<

n1sARNURaaNSIINKUUTIaeY FIdednludesussiluanumunzauvesdnuiuiate lneiadeiiuin

v
o v

ulursetesiulusnadamalvmdailaiinnudgou wseoliauisawenwerlaagnadnau auiunsI9deuns

nIzaNeivesveliiaiuneauals (Non-overlapping) ioU I adafiladauunnaeiudaau wazaunse
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2.3 mylmsevideyadien1sdnngudaninu (Text clustering for data analysis)

nAdeliSane3Tiuaiiu (K-Means) lumsiandudoyaitliflassatrs Tnsordevdnnismeadinaansly
mamanalndifsaturesteyaludennined Fuinusiunssuiunisfifudeah (terative process) iilenqn
Audnansvesusaznguog1svInzan FunsimusdIungy (K) Afeansdiuun nuATeilsmuadu 3, 5, 7 uas
10 ngumuddy Mndulunatzduidengaqudnatadusiu (nitial centroids) $1u7u K 9aaingyadeyalilag
Falusfd ol udumiaGudurenaquinanwessdazng feuszduinszoziavetoyanngudnaisusias

nau Ingldszegniauuugada (Euclidean distance) Wieiansanindeyalamseglungula dsaunisi 4

ad(x,y)=,1) (x.=v.)" (aunsii 4)

lng? x uay y unuAfinavesteyauavaudnanslunsaziii

Nnaunsi 4 szezvanvvgadnduszezmanasnadaluliglinames n §@ daelvamisa
Famnulnd senineteyaudazenisiuaudnanwesudazngy eRansanitdeyalansgnialieglunduln
leteyagninnguatafiunds axdnarunandlmivewusazndulnenismsaiadevestoyaonualungudy
Faildagnaneidugudnandlndluisiasseuraanssuiumsuuuaugi (terative process) auningaguenang

srliifinsivdsundas viieianisidsundaafisadndes Fadioddngnizasii (Convergence)
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JUN 1 UNSIAY WA, 2566 D9 31 SUINAL N.A. 2567 USENDUAILAIALLUUANUNINDLY haziilaniuniaisal
Awdangy wisdurinzuuuauiaonelasedu 1, 2, 3, 4 uag 5 1uduau 149, 158, 462, 788 uay 1,934
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nsruIunsvhanaverndeya ieidndeyafilidndunasysutennulvedlusuuuuiiinunziunis
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Uszaiana Uszneusmemsudasennuduimsnysiuridnvianun nsanguliegluguuuuiug i sudmsay

DNUTLMLAYUAYLIAS DIUUNBITIARNDUN LU T NAM BAINUNUEYDITOAINY S18azL8 uAn s Table 1.

«

ﬂ”'ﬂ%mﬂwmaﬁgﬂauaaﬂ Town “an”, “and”, “is”, “the”, “its”, “well”, “go”, “during”, “you”, “will”, “to”,

“it”, “at”, “Where”, :(orn’ «Suchn’ aaS”’ “With”, “iﬂ”, “my”, “ﬂOt”, “for”, “but”, “more”, “onn’ :(of»’
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“s0”, “that”, “was”, “had”, “no”, “till”, “any” uag “has” sudlaadudRumidniiavun WuReaty

“hands” Wegnuuatliegluguuuuiugmuazidu “hand” aaenaunsaudnuseiiuuaziaseamuIeIssAneu

Table 1. Example of a tourist review of Khao Yai National Park after data cleansing

Rating

Plain text

Cleaned text

5

An incredibly big and scenic park. Locals pay 40 thb
per head while foreigners pay 100 thb. Its well worth
the visit. Wild animals roam the massive park. Go
during the winter months. The weather is cool and
windy. You will need a car to go through the entire

park.

incredibly big scenic park locals pay
40 thb per head foreigners pay 100
thb worth visit wild animals roam
massive park winter month weather

cool windy need car go entire park

The park is not meant for hiking, tracking but more on
wheels, driving or biking. At places where you can park,
stop over such as viewing points or waterfalls, it is
usually crowded and with small stores selling food and
drinks. The chance of encounters wild animals is slim

in my opinion.

park meant hiking tracking wheel
driving biking place park stop viewing
point waterfall usually crowded
small store selling food drink chance

encounter wild animal slim opinion

Very beautiful place beautiful waterfall and overview. |
paid for entry 400 + 20 thb, the price is very high for
entry, did not like that there was no water in the toilet
near the first waterfall. soaped my hands and had to
look for water to wash off the soap. A lot of monkeys

that robbed motorcycles

beautiful place beautiful waterfall
overview paid entry 400 20 thb price
high entry like water toilet near first
waterfall soaped hand look water
wash soap lot monkey robbed

motorcycle

Not quite worth the 2.5 hour drive from Bangkok
though. Some trails are not walkable due to fallen
trees. Watefalls are the main attraction but they were
just ok. There are other things to see within the Khao
Yai National Park, such as elephants and cliff, however
no luck seeing them, and the cliff is closed till Oct

2024.

quite worth 2.5 hour drive bangkok
though trail walkable due fallen tree
waterfall main attraction ok thing see
within khao yai national park
elephant cliff however luck seeing

cliff closed oct 2024

400 baht for foreigner, 40 baht for thai. Where is
equity? Or you think foreigners so stupid to pay 400
baht for nothing. I'll never go to any of national parks

anymore as it has no sense for such money.

400 baht foreigner 40 baht thai
equity think foreigner stupid pay 400
baht nothing never go national park

anymaore sense money
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AMTUNUAMNNLBYDIA 13 N9 NIT oAU HIuAISIAILazoInTeyauda (Cleaned text)
widadluusiazdeniuesnidumiieges (Tokens) newsrulandudayadisiasluguuuunnnes (Vector) e
MM3AIAAT TF-IDF faedasiziannudrfguesaludoninu fegslselen “the park is good and awesome”
way “the park is disappointed” Wwnug3e docl hag doc2 MuEIRU S18aziBunsa Table 2. LNMDIAMAN MY

(Feature vector) 31nA13AWIAd TF-IDF azuansiaaud1fgaosailuenaisudazatuiuananeii wu “good”,

¥
val

“awesome” way “disappointed” NiUsINglutenans docl waz doc2 Fsaunsaldlunisuenuezaddglanvy
Tunanduiu “the” waz “is” fdn TF-IDF au3eenawiniu 0 uwansdadumausingues waldaesiinudidnlu

o

wnans waziioduiliSrnumneiionagnidadusinszuiunmsiauazeindeniny wudeiiu “and”

Table 2. Example of TF-IDF calculation for two documents

Word TF df IDF(log,) TF * IDF

doc1 doc2 docl doc2
the 1/7 1/7 2 log(2/2) = 0 0 0
park /7 /7 2 log(2/2) = 0 0 0
is 7 1/7 2 log(2/2) = 0 0 0
good 1/7 0 1 log(2/1) = 0.3010  0.3010 x 1/7 = 0.043 0
and 1/7 0 1 log(2/1) = 0.3010 0.043 0
awesome 1/7 0 1 log(2/1) = 0.3010 0.043 0
disappointed 0 177 1 log(2/1) = 0.3010 0 0.043

3.2 namsaeszidayanieuuudnaaiate
NMFUNNPBITIFUAVIHIUNTUNUANLTINEVRIAUTEIUNTIATIERIEN15InasIAsIAa iTey
defideusgluunmiansal aelduwifafiiusasuninsalilunssuiuvesUssiiugosnansUsziu uazusay

'
o o faa U v § Y

Ustifiugosgnusznaviunnyavesidmififimudiniusiu msieseitenuisiosmilidasadadaien
uarN1INIEBFIVRIAINElULAaITITD A4 Figure 2.
310 Figure 2. HANITIATILITOAILN1TINATIASAG waztawenadnslusUuuuun ndayaidaldnay

KU pyLDAVs iaelannsafinnuuasiinmyilasasentideldesnadmautiu Usvneude

3.2.1 unufisvainaseninaade (ntertopic distance map)

WARINTINEEMIveITelugUkuy Multidimensional Scaling (MDS) Tneuwsiagienauivuneias
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3.2.2 anuigitemwasmdniduiadeiidon (Relevance metric: 4) Wunisifimesiildniugu
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Selected Topic: [0 || Previous Topic | [ Next Topic | Clear Topic Slide to adjust relevance metric:2)
A=1 0.0 0.2 0.4 0.6 0.8 1.0

Intertopic Distance Map (via multidimensional scaling) Top-30 Most Relevant Terms for Topic 1 (31% of tokens)
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Marginal topic distribution
Qverall term fraquency

2% I cstimatad tarm fraquency within the selected topic

1. saliency(term w) = frequency(w) = [sum_t p(t | w) * log(p{t | w)/p(t))] for topics t; see Chuang et. al (2012)

2. relevance(term w | topic t) = A * p(w | £) + (1 - §) = pl(w | t)fp(w); see Sievert & Shirley (2014)

Figure 2. Topic Modeling Analysis Results with topic = 5
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onansisiunnteeiesls 35duunvdmiumsssyrwaniiduendnualvesindetu sgalsinig Adldily
Tunanewdersgnihuuanssie Tunessiudin mndmuaen 4 = 0 Adignuansaziudifianudiniziu
Wideniden lnglssuiisuiunisnszatevesairaitululenansiivun asdumonadanudmusiunuivdiAey

lunswenueziitetusenainiideduszgniduliviuauda I5dmunzdmsudumangieduuniadasiig 9
gonanfiuldegetaau wazillon A og5ening 0 uag 1 naansiilaagazuanwismnianudgduideniienuas

Adfideddglunissuunide Bideliaunsauewiunmsuvesiletuliegisauna vislundvesiilives
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wazmunumdrAgsalasiasnsedluing
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3.2.3 ANUANULALITDINUIIYE (Most relevant terms)

FaANIAFNANLDNSNanewI9e7aanUsEnauni8mINud VeI luenalsiavua (Overall term

frequency) Wnumedin wagaudvesRluiideiiiasn (Estimated term frequency within the selected topic)
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PNNANTIATIEIVBAILNITINATIATHAR WU NINTLANYFIVBITBMALANTLNEITBI L UITITaN
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Table 3. Topic analysis results using LDA: 5 key topics emphasized in the reviews

Topics Keywords

1. Tourist attractions and environment park, nature, beautiful, trail, waterfall, mountain, scenario, guide

2. Service quality and amenities staff, service, friendly, helpful, hotel, restaurant, clean, food

3. Cost and value for money price, expensive, worth, money, cheap, ticket, entrance, cost
4. Transportation and accessibility transport, bus, taxi, road, drive, parking, far, location

5. Personal experience and enjoyment fun, experience, amazing, enjoy, exciting, great, love, adventure

91015797 3 A1UITARUINANITTIATIEYIT AN UNT AN Tel ve T v B Ba% 1 19w
dognenuuisnAlvgdundalvg o Aasvieufsdsiidnveadenliainudidny 1dun 1) aouiviouiisuas
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Wuynaiudn 500 uazgn sudsnsuusthanudl uazsidunsiithaulslumsiBensy 2) auamesuinisuas
AsguaeAuAzAIN (Service quality and amenities) Wdeiiisatostuamamuimsvediausy $ruewng uas
Flsiuinns Tneitnvieadienlimuddyiduisosmnuazoravesiiin anudutueseadming wazaunm
9113 3) AlidnsuazAuduA1 (Cost and value for money) fiagvioufisaruiisnslaifisafudrssruidoy
InglanznsUssuifisuse I e nassIf 19 V‘?qmmiﬁﬂiﬂmmzaw%qqLﬁulﬂﬁm%’uﬂizaumiajﬁ
Igsuannisvieaiissluaouiidy 9 ¢) msiumaasnnsdhs (Transportation and accessibility) naenauieym
wazgUassalunsiunie Wy Srnusrunmuglutiavananistungae1n msldanusuiunguuneiivualy
duvneansnsnig viseAuinnsvudsansisasiilinseuagu sndensitnfuasiisiniuwe uay 5) Uszaunisel
drusfuazmuaynauy (Personal experience and enjoyment) Inglddfifienumnedsuinananuussiivle
Tumsvieaiien Jeaenndesiuianssuiivarnmansuazaeuauseufesn1svesinvisaislldynsuuuy

M5 usnmsmageulnemvundmsidines A ertes (A1) duansiaiy i euanads
nansznuvaInIsiienswiuitelunisasudeys lnewlsesndu 3, 5, 7 uay 10 Wideaudau flswasiBondel
deuvseanidy 3 Wde fdvun A = 1.0 Jeyaiildsuaziduiideriniauazaseunqu wu anuil msuinsuas
AldTeandiinuldves wu “hotel”, “food” way “transport” Jadsldaninsanenueziitodesldogstaan
ol A = 0.6 Buiudfilanizianyaanniy Wy “mountain”, “adventure” wag “experience” dmsuiitod
Aentvanud widdldanunsasenueziidetesldfundn widleld A = 0.3 mfdendianuddydsduuni
FARUNINTU 19U “parking”, “taxi” wa “expensive” widaditadninlunisueniitedesldotsauy el

oA 1Y) o) o v ° ' v Y o ' B 2 o ol S
WULALINUANTHLULTU 5 U8 Iﬂﬂﬂ'ﬂﬂu@ A=10 NUINNIITUUITIVDUIANABUTNAGULATD LLa%ﬂ']V]I@ﬂL@u&JQLUu
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fiinaly witideld A = 0.6 Wadeduiauamiziaizawniy Useneudie anufivieniien Wy “park”,
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3.3 wamsanszidayanienisinngudannuuuuiniiu
MnmsthnneesiFeinaviiiiuns unuanumnevesdunldlunsmuinssesvineseninadeya
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Figure 3. Clustering Results Using K-Means with K = 3

971 Figure 3. nan1s3lATIwiumiaIsalasnsasunladu 3 ngundnludszifuiiunnsnsiunuuiun
laun 1) Ussaunmsalifennudnivanazuinisuiien (Wildlife experience and guided tours) 2) ANUEIBIILTOS
sysuvRkaruvaiaaieIn1elugneu (Natural beauty and tourist attractions) wag 3) AsIINLHELLATAN

AuF" (Fees and value for tourism) f Table 4.

Table 4. Key terms from K-Means clustering with K = 3

Clusters Keywords

1. Wildlife experience and guided tours  park, guide, saw, day, animals, elephants, tour, great,

wildlife, monkeys

2. Natural beauty and tourist attractions  park, mountain, atmosphere, reservoir, visit, beautiful,

waterfalls, nature, view, day

3. Fees and value for tourism place, park, beautiful, 400, good, thai, visit, nature, baht,

nice

911 Table 4. nadwsarnnisdnngudeauuuuiatiu Ussnaude Cluster 0 (Buns) dnvieadierlunguil
sdatiuluiivsraumsalifisadudaivn Tnslamzmemudiuing &s uaednidu 4 wenaniddsdinmsnanfeuinmi
Wilaegimadelng deasdnneanuazainuazlinnufiferfussuuidnavesgneu deazviouiennny
Foamsvastinvieaiisriivesnlonalunissudn it luanimnadousssund Cluster 1 @) uvidansallunguil
nandsdnuairasssunAvesgnenuisBelug wu dien Dl wasaumsnuvessruuing dnilesiien

drulvguansrnudususeriadonmuesgvetu waslinnuiuiiasaiunnisiuniwndeusy uay Cluster 2
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Figure 4. K-means clustering results for negative reviews with K =3
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