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ABSTRACT

The objective of this research is to design a decision support system for selecting
a healthcare chatbot using fuzzy multiple criteria decision-making. There are three
parts in this decision support system. The first part is a database containing data and
information of healthcare chatbots and the criteria of selection healthcare chatbots.
The second part is the significant weights of these criteria. The last part of the decision
support system selects the most suitable healthcare chatbot using the Fuzzy Analytic
Hierarchy Process (FAHP). The main criteria for selecting a healthcare chatbot has
4 criteria as follows: 1) functionalities; 2) multilingual ability; 3) usability; and 4) security
and privacy. This research has been applied to a case study in healthcare facilities in
Thailand. The result of this research found that the decision support system facilitates
reliable decision-making that meets the objectives and needs of healthcare
organizations. Additionally, sensitivity analysis was conducted, which is beneficial in

situations that have changed from the original conditions.

Keywords : Decision Support System, Healthcare Chatbot, Fuzzy Analytic Hierarchy

Process, Delphi Technique
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1.4.4 Fnwisedsnisduniual Tulszifuaudenisiunisiaenlduamusnd vsuaniu



NYIU1AVRIR UTMIsAn 1uneIUIa fUJURnuluaniuneIuIan1seunIsunnguaznis
negua JautazgujURaudumelulagvesantuneiuia guisuuinnslu
A TUNYIUIAIUTIN TRV ILINUBNVBIFHAUIUINUDN YT UTENEIUSNISUINUaN

1.4.5 durudoya uaznudeya nsldussleviuanvenluaaiuneiuia inasinisinauls
Tunisdndulaidonuevuendvivaniuneivia antndvinis nise  fideavgi
AIUNTITEVTONAUIMINUBNENTUADUNETUIAMIENTHUN 10

1.4.6 ¥msadrauuugeuay evinasimsdndulaiifnatenisdinduladenuamuen
dmivanuneiuia waznsvaouaissnsweaaiesiielasld (10C : Index of item
objective congruence)

1.4.7 vnmsBuduinasimsfadulaiuenzaslunisdnduladon Tagldnatamanie
(Delphi Technique)

1.4.8 duflumssmualassadunmssinaula fenssuiunmsidududaened wagns
pankUUsEUUNISAndula (Decision support system) lunasidenlduynvendinsu
A0TUNEIUA

1.4.9 ssndeyalasnsfnuanAdeiifentes  uanifudeyaanminsnuiifedes
sufsfiferngy Wednvhgudeyavesszuunisdadula Usvneusedeyaseazifenves
inausinsdindula deyasiaziBenmadenuamueniivnzaslunisindula

1.4.10 negeuszuumssindulalagldnsdifinwasuniuainudesnisvesyrndulaluusiay
inuginsindula ﬂgmﬂ’ﬂmmﬁﬁggmqmmsﬁmiﬁmﬁu% wazyinn1sUsziiunalunism
yadenuamuenivanzanmumsinaulavesivinnisindula Tngldnssuiunmsddudugs
AATIRRUUARULATE (Fuzzy AHP)

1.4.11 AwnsennanavasUraniseaniuussuudnaulaiionusnuend msuaniune1una

1.4.12 ¥msieszsinula (Sensitivity Analysis) vesnsdiAnwileianisildeuuyas

1.4.13 #3UNan1sIuLaLINYing189IuNNsIeY

1.5 NSOULUIAINUAAVYDINITIAY

v A

nuIdeddnguszasdiiieniseaniuuszuunsandulanisidenusnuen (Chatbot)
dmsvanuneiuia Fsndudedideyauasinaeidadulaiiunzan Ineinaeinisdndula
dewasianisdndulalunisidenuynueniivinzaud s uanungIUIa MUAIUABINITYBE

Y

naula



FrakUsAu

[

NUINTANIUNEIUA

Y

=

A vaa a v
38% UAULNYIVBY

msenauladanltkanuen

AUSUADUNYIUNA

WnunN1Senaula

LADNLINUDN

ANNSUADIUNYIUIA

= a aw
AN 1.3 NTDULUIAANITINEY

1.6 Ustleviiianadnaslésu

1.6.1 fiszuunisandulalumsidenuanvendmsvaniungruialunsAnnsesens
fhedesiuiioddlunmadnmludiudaly dwalfaniumenuiaansodaduladenus
nuenldgndesnazyndefienuanudesnisvesfdndula delmAnmududlunisld
sulszana ieUsgleridlunsbiusnisgunsuuinis Tnegunsuuimslasumnuasmngingy

Tun1ssuusnis amnufianalalunissuusnis
1.6.2 nsudawnuainsindulantalunsdndulaidanuunuana nsuaniunguia

1.7 Adenudwialdluanuide

1.7.1 wynven fe TUsunsumouinmesianansadeans aunundugldusnsiiduangud
iunslaang wiewdes Ingldnwiamnsadilalaie (Shawar and Atwell, 2007)

1.7.2 Artificial intelligence (Al) Ao TUsWNIUABNRADT T 5 1a09A AT TUAS
Uszsnanadeyavesuyud saluisnsdadulailndifssiunyed deinquszasdvdnves A

D NMSALURUUNGANTTUYRLESlUNN Y Wit (Mohsen and Behrooz, 2023)



1.7.3 szuvaduayunisandule (0SS) Aslusunsunauiiaimes i ldid eUsuUss
anuannsalunsindulavesuidn Tasaslinngiteyadiurumnuasinauedudenis
Aanwindullslviuesdng

1.7.4 gamumgnuia Aeaonuiisumasaiienunvugdsialiifienisuseneu lsadauyau
nviEngnIeNsUsEnaulsadaUs NMTUTENBUINANIYNTIUALUA VNI AIEIVITNIY
N334 N15UTENBUTVITNATNGIVIAUAENITHAIATIAMUNY NUILTINILIVIAN NITNYIUR

LAZNIIHANATIN (WseadnyalAaniuneruna @UUN ) N, bedw)



uni 2

LUIAANEATINETDILAZNITNUNIUITTUNTTH

WY N1999NLUUTEUUNSFRAUTATUNNSEDNWINUBNAINSUADIUNEIUNA LA

° a = av a a o = = ~ o &
d13733LUIAR NWS LasUIIYNINYIVD BAUINYATLYNAIU

a ad 4 v
2.1 BUIAANE YNNIV
2.1.1 wurAauazngufinetdasiumalulaguynuean (Chatbot)
A a s = o & vy
winuenpelusunsumsuiimesuLuunils gnivmunduanidunuimlunisney
NAUNTAUNUIAIE LU UL AN IUTaAMUN IR UNGATY Lallouni1slAnaurasuywd
wilpwdumsidnauwuulusunsundusalug® (Krungsri Plearn, 2021)
wynuen Ao TUsUNIUABLAIWMESTTIa0sUNAUNUIYR Y ¥ENansadea1sH1
Taauniotdoalauuuiuraenluaiaidesldinalulad YgayiUszAvg (Artificial
Intelligent, Al) Tuns Wenauiugaunin
wynuen Ao UsunsuUseynd (Software Application) fianunsavinaulaagia
gnludf waluladuymuen WWuuinsivinnulaegnaaleulalunsvinuaimiuaznsed
nstamaunsaunumemalulaglayausshvg (Artificial Intelligence : Al)
29AUTENOUTDIUINUBY
1) unasvestaya v3e §1uteya (Source of information) M1AMNVAINVAIBYD
uwastaya lneausauuseeniudoyadall 1.1 doyaniflassadretnau (Structured data)
<& v a Y = [ v o @
WudeyaiinisdawmIeuld 1y Tayainszuuasaumalion159an1s (Management
Information System, MIS) Teya3a1nn15d1533 Wludu 1.2 Jeyandlassadelidaou
(Unstructured data) 1Judayadn luldfinisiiulisgraduszuu wu doyanisldnau

Ly 1

Ufduius swa3etiediruesulall (Social network) lwdande (Media) sinee) 1usiu
2) wwanesudmsuiiudeyavuining (Data lake) Toyaainunaidayasieg 9z
gnadsuazlszananauduwnannesuil Fuduiuidwiufudeyadiunais mnynuradeya

nngusuuteyavzaunsnegluguuuulante ludiuveaunannesuusnuendmelulagdmiu
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nsUszRanadeyaldadn Anienteya wethunldlumsddvdugliuinslaegranungay
Tnganunsaldlalunng seiv wu szauiuled(Website)

3) dyusioUszauiugld (User interface) ndeyaidsdnfignuszuialasadu

[

TayadzgnasdaruiINa oo sEnInunanlasuknUaN iU User interface daulgy

Y

'
IS 1 1

auidauraniu Application Programming Interface (API) 7it8n15ideusaseninluswnsy
Ussgnideitu fussuudfifing Inedeyaiidesiiu APl duasgninausludiufadedugld
UINg

FBnsdmdenidendonulumnounduresuimueniziuey furinvasusmuendae

mamsldszuugudeyailafinmssusuamauiasaneuiivietilugiudeya Weviinisly

o w

NULBNUBNTZUVIZYINN1TATITUAEAEY (Keyword) ananaiulunisaunuiiieUszana

v Yo

AmauLallanaunaulugRsuUsS NS %aé’ﬂwmzﬁﬂugmwu (Rule-based Chatbot) w#an

Y

Wuwwnvenidaududou 1wy wenveniBudgyaussivg (Al Chatbot) azvieulae
lUsunsumauiiameasNinaesunaunuvesiywd aldunisidnounisaunuidieuiaiou

¢ o a | v A o 9 a & . ]
wywd Nenunsadearsiiuteanuvisideslavuulunaiasvatu (Real Time) 3105l

walulagUsyausedvg (Artificial Intelligence : A Tumislaneuiugaumnun

1
IS

JULUULINUDY 2PNU

'
a [

1) Rule-Based Bot #30 Script Bot 1Uu Bot v unaglimadnsmufigniivue

Y

1Y =l

TunguazAdiasadirimun wagduiinly madldeudddeyavieaununlinsiumddny ie
Fomnulugndeyadidvualy szuvazldannsaneudauauiilinovin o1alidmneud
Heawannle nieealiiiladay

2) Al-Base Bot %39 Intelligent Bot \Ju Bot ﬁIQﬂﬁquﬂﬁjw Natural Language
Processing s‘i’fﬂ%ﬁmiﬁaui‘luﬁmmLLazﬁﬂﬁ'L%u 1owld Machine Learningaginaimalulad
Jayyusehwgvinlinisuansnadnsianudaneg uuinnit Rule-Based Bot danaly Al Bot
¥sumualanazaufoungliifuediann foghswesusmuendssanildun Google
Assistant, Siri llag Alexa WWusu

3) Keyword Recognition Based Chatbot (Wynuenaiansi1adausUuuuuann

o [

Amian) aglafivouiuyliiden wignuisafiuiA1amdslaiuilag LnueniaznTIvEauIN

a

o Y A aAeacs ) Y] v A o Y
AIAN NIDAYLIIN LLa%@@‘UﬂaUI}ﬂ‘NWUWWNSU@WNNIHETJLL‘U‘UV]ﬂ']VU@VL'J
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4) Voice-enabled Chatbot (WynuevwinUszananaainides) gldeuazdans
N3 001UA VLT YINAIUYINUBNILUTEUIANAAINDUIINLE 9N AVBIE LT LY Siri
1w iPhone

5) Hybrid Chatbot (wynuenuuunay) fldnuaiunsafuianiulaiuinie
annsadendauainuausyily Idsefefeyldmneuiinssussifusniiae

6) Contextual Chatbot (wsnuandiléninioustugs) Sanududeusndundy
Uszinndulaefinasld Machine Learning (ML) wag Artificial Intelligence (A1) tnWaiun
wuawiﬁmmsmmﬁmiauwmL.LazﬂﬁﬁauimﬂﬁwmmﬁWULﬁ'aﬁwmﬁ’mmLLazLﬂu
Uszavsawlunisnoudaundsely

syfumuanusauazUsyansamlumsneumanuesusuen el

1) wynvenssiuduszuuanuneuuUA NN ae wasTuiinliaamth (Rule-
based Model Chatbot)

2) uamvanszauildinaluladdagusziug (Artificial Intelligence Chatbot : Al
Chatbot)

1) syduiiduszuuauneuwuusmdninas uazsuiinlia1min (Rule-based

[

Model) g iauuynuen lanisimuanisidnevaunul Addgyuasiuaiazduinld
srath wWugamaufinuvssddumsdiiunisussnanaiilossuuldiuteyanngliving
wdrsruvasideyamariuluduminundninasidnouassuiinl fuasnoudoufibunadng
gonu1 d1dermaullnsaturay nsaunun v endninaei i fnualy wenvenagl
anansausEanalivseyseulanaligneies EJ’F\]ﬁ@ﬂﬁﬂﬁ‘ljﬂﬂéﬂ’ﬁaWuﬁﬂﬂﬂuﬁ};ﬁgﬂﬂ%
2) wynuenseiuiilfinaluladdoyausyavs

wnueniitinaluladdaygrusefvidaiamundaeg Machine Learning w3o Deep
Learning 1{ususzananagndoyaiiinniauiuamueniuuy Domain-specific donuduyn
TYAAININ-AINDU 3uNauNUA tuedsn maluladUnyauseAugasisousin oy
Useleniludrazdomauagasls deiidonfiunnninssuu Rule-based model fawnalulad
i‘]mmqﬂazﬁwﬁazawmwaL%’ﬂﬁ]gﬂﬂiﬂmLLazmauﬁwmmﬁﬂé’wm fulg Snviedianansaiey

[

5
Y
Fayalnie lanunisldnwniniswasunlawmasanal dvsumalulagayauseavgh

[

Wawuandndu Azanunsadilavsunluvasindaununiueglasndae
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UV Al bnvaviiaunduandntuazilulusunsureuiamesuiolygiussfvg
(Artificial Intelligence: Al) AigF1sUuNoguan1saunuIvaey iy Nlugunuuiignys (Text)

\de9 (Speech) wuUTUMelua1a3s (Real time) logldinalulagnialagyiuszAvs Ngn

§ g
Wawngu Tiliunumluniseeundunmsaunuisuusnludd ladounisldnauvesuysd wie

g1 3enladdndulsunsuneundudnludd Fadalusunsuilazgnilaeg vy Server,
Application #TBlUILATULINATG
Tudagtumalulaguanvenliladeans neumaiumen1sdaumaIunIufiIgnys
O | I Y a . a a < v va
Wiy wsignansaegluguresnmsaunumeides (Voice) wsanmswlasdsadudeniuladn
g Tgldusnisazaanuindulunissuuinisludivesnisdeudiny malulagusvuen
Iagnitunluegnasiags Maldwmuwgmuengamishiusvvenainsanauranulagndes
wagldanlunismeunduresderauegnesinsa sadsinsiaudiulssneunee sy
wuannsadnvanlidionans waglidsy dniseenuwuulvsesiumwiivainnalsuasd
AMUANNTATUNITIIIN1ET AISARAT NITHUIITIAT LAZHAIAVTLNITDINUNITANUADY
o v = a o 12 & &)
A0y n1seanuuulikynueniiaualgy Ianwuzianizve iy viaduluaiy
anvuzRNIzYIeIAns udinsimuseuenlulagiulamisdssuuanudasasdiely
v . = 1% s v | ¢ a s & o & v
n15l99u (Cyber security) W psnrenasldun1unislaiues wagdumesiindndunes
Aflsisnudaenderesoyavetosinsuasvasildnusiudsnnududiudy (Privacy) way
nswndadnsdeyaniee Wudu luwinisgsiavislusazansuszmalafinisdineluladuy
Y a ¥ 1 a ¥ oA [ A &
nuan ldlunstiuimsgnariuszuuuInsgna (call center) wuinislduanuenindu
UayayUseivg WWussuuidesanaesseuiuiasnaumanuildsuangndveasdinstug way
anusadanismueulssasivesgnArusenveniiulygyussivg wusuinisiinisly
walulaguynuenlignAvsedunsuuin1sansansiaaeualiIngdnsiasin AsI9dey
a Y = a = vy ' P~ 2 v
goaduludyd siudsaeuainuinisduglaneauesinumaluladunuen Wudu Inguy
a g = p = a = v & v o
nueniduszuuidesiiazimsiiuszuuwdandusgnandudaniiu (Speech recognition)
waziteaulaluilnszuy Retriever Model Lagszuuduatiziidesaintaniny (Speech
Synthesis) 1ngi19aa31191n Generator Model 1ndaasngiiduidsadialdaunuiniuges
NINITNARSAUANAIMTBRUITUUTNIT F1881900uAUBNTEUULELS baun Alexa Loy

Amazon %38 Google Home 7fl Google Assistant 1JumduLndou
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TutlagUuuemuendseglusuiuy Domain-specific AfluA Retriever Model 1y
duusznoumziusunuuiiiannldiedan nmsuanamainiduternuieienliaamih
visodunhesuanisienseingg muiiglifesnsteesnneusslovidessdns

ALk UenkaresRnsH It uunueniidmingds msviliienuenvinaule
Wisuadeuuyudiniign nsesniuuuazuieWmuLevuend ldarunsaldeuldnig
TrguszasAvatasrnsvsellansaldnuldnuainudeinisvegldnuwasnsegunfuuinig
ssdnsaumadlun1sdnns uazdwalignArvinanuiianelalunissuuinigainesans
1 fafuniseenuuusruuimuenuasnsinduladenusnuoniausiunndessdnsi
Fonuamuevanlianu uazasmildegnéndldnude ieliiAnuselowd wussdng awnsa
anduauntneu awnsanaumaugndliegnssingd wazgndidenuialalumsiuuinis

[

PANNITYNUVDILYNUDN LFIH

¢ JipswnAnuvesltau lngagnsiaaeumAmisederuiivileunsenaenu

a A o

ASANAMUA IR WU

o))}

® pouNdullia WenmAmieaeiuAddsalanasznaundugldanuludinoud

NZALLAETING TN

AN 2.1 SEUUN1TYIN9IUVE Chatbot

fian : Leewayhertz (2024)
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[

npUszasAlunisldauusmuen (Chatbot)

(%)

T 2017 (Brandtzaeg and Folstad, 2017) feudseiiisadostuwamuen Faiinns

Qe

o a

AeA1011N1TI9831 viluaudisldusnuen (Why do people use chatbots?) Tnga1uifedl

e

NnTunseinaansgewsn lneldnuiungueiiegne 146 faeg1e wavyiongeglugig 16-55

L)
[ o

U dauvvasuauidisdauiiduvateUauazuatodn lneddaiuvdndomanadi o
Wonlduunuen (What is your main reason for using chatbot?)

i |

Tngnaanismeumauildanmsideinuinsldmuusmueniiifesazgeanldun
nAnnaw (Productivity) G wvinfudesas 68 waziltadegeslunisldauiondanin
(Productivity) 7ivfieadesiuannudnelunisldau musandalunisneumaiy wazaiy
agonaurslunsldaon nslduamuendielildsunmuiismaeainesdnsliie viewdis
foyaldienntuseauesasdldm iwu madumdeyatnias feyannesdng Hudu
a1u150t a3 TeTind1undedufinanndanisldusnueniiendnnin (Productivity)lusdu
wuamglunsoenkuy Wan Uszgndn1seanwuu wasimuiwamuenilszauanudise

Tuddudaluiisuindesas 20 fmeuuvvasuamiinsldusnueniiietngusvasd
fumuiui waginsinguszasdlunislduamuen Wemuulan anuasdy iguwi

Spgay 12 Aualsy

A15199 2.1 USTLANa9ugnuem

No. Types of hatbot Algorithms Features

1 Voice bot Natural language Applied voice to text and text
understanding (NLL)  to speech communication
2 Hybrid chatbot Machine learning/NLP  Accurate composite of
chatbot and live chat

3 Social messaging Self-learning and NLP

chatbot
4  Menu-based NLP Based on menu-driver
chatbot navigation and follow a

decision tree
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A15197 2.1 USLLNNVDITNUIN (71D)

No. Types of hatbot Algorithms Features
5 Skill chatbot Multinominal naive ~ Accomplish a specific set of
bayer alogorithm tasks and using pre-defined skill
software
6 Keyword-based  NLP Performed customizable
chatbot keyword and NLP
7 Transactional Symbolic Al and NLP  Complete a transaction and
bot streamline the user experience

fiun : Chiranjib (2023)

A1519% 2.2 151 Chat GPT U4 linansunmd

No Area of use Description

1 Clinical Used in typical clinical toxicology care

2 Medical imaging Medical radiation science of higher education
3 Diabetes Predict the future diabetes technology

4 Mental health care Application for mental healthcare

5 Cardiology Perform virtual reality in cardiology

6  Medical and radiology Report and improve communication with

decision support
7 Urological science Explain urological condition and treatment
8 Cancer care Interpret sequencing report

§iun - Chiranjib (2023)
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No. Authors Objectives Methods/Tools Result
1 Mohammed To implement Calculating all It involves
Javed et al. word character spaces mathematical
segmentation calculation
(tokenization) hence proves
to be slower
than the
others.
2 Naeun Lee et | To implement Using NLTK package | Easy to
al. word which involves implement, as
segmentation inbuilt tokenizer does not
(tokenization) require any
coding. Faster
and more
accurate
3 Tao Jiang et al. | To implement UsingConditional This algorithm
word Random Fields proves to be
segmentation More accurate
(tokenization) efficient as
compared to
NLTK.

2.1.2 szuunsandula (Decision support system)

sruvatiuanun1sindula (Decision Support System) Wussuugaemilalussuy
A1saUmeAeNISIANTS Inefissuvatvayunsinaulassyieguinisluseanisandulaly

WMAN1TINTaRINTIUNegIAaT lidlAssasutueu v3ondlasaaine stvvatuayunis
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v Aa v A LY

andulaonnazldiuypraisvsodunguiidniunisdnduls suddllssuvadvayuiie
nsinaulaianagnsdmsvesdnsvsedmsuguims
sruvatvayunsiedula suaulugie U ae. 1970 lnelinansusenisuiios i
& A | Y a o a aAv o Y &
sruvasauneiiiof e usmstunisanduladyninlufilassaseivuueunsons
lassasislnedeyaidnsivdsunasnaendsszuvarsauneaui i ludnvaessuunis
Uszaanas1en1s (Transaction processing system) lia1unsansgvinla wenaintdue sl
(% s e A o v 1 = a L3 ¥ g
noUszasdiieantssny Aunuimasasdlgluseinsiaseinisasnsimikuy (Model)
Wisssuelgymuasdnaulatymaneg aunseial .. 1980 Anuweealunisldszuuil
ietrelunsativayunisindulalaunsaenly anguuazasdnisengg
sruvaduayunisindula (Decision Support System) szuvatiuayunisanduladuy
sruuasaumaniglunsiawnisudeyadnguuuy vialduuudiaedunmsundayn uag
Tayad sflaudndudunivaslunisdadula nszurunisdadula (Decision Making
) U a & [ o ] v a aAa o 6 o
Process) Wunszuiunisinaulatudunisiuusduneunisindulanindninausidaau Tng
s a § & Ve Y o Y o 1%
3093 Fuvesiludfnwuaglimhunsandtunssuiunisundym
anwauzvaslgynivasszuunisangula
1) Ygyuuuuiilaseaasng (Structured Problem) Aiadgyninidnszuaunislunile
Yaynlaegsdaau nisanunsallluvdiasmeadamans uiediassdymldlazaiunsn
wnualugasiiaruiunadns lieg19tnau nannfedudnvusdgniiddeyauay
ansaumeUsznaunsiindulasgvauy el
2) Ygynwuulaiiilaseasne (Unstructured Problem) Aot gy b a1usaud
nszuaunstunisuAladgmlaedrsdmaudussuuendeussaunisaliiiedaglunisuile
Yy sudaldannseldgasvisadamansdiaeld iulgmiddnduladdoya was
ansauveliiissnenaniswnioleym
3) Uy uwuunalaseasng (SemiStructured Problem) Aotaynnii santeynauuul
1A5983519 (Structured Problem) wazdgyuinuuluiilassasne (Unstructured Problem) 141

¥ U

meiu gandulaaganunsaudladymlnegsanysalluvisdiu wagdedddussaunisaluas

Y

Aty lunisdeduladnaiu
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2.1.3 NSTUAUNTANAUTULIIIATIZYA (Analytic Hierarchy Process: AHP)

NSTUINTEFUTUTILAS1Z9 (Analytic Hierarchy Process: AHP) iuAgnnsAly
Tunsieseidfiesaiuladonmaudeniivuean 1Wuisuiildsuanufionegiwnsaty
Tunmsanaulanuuiansauvaietiady (Multiple Criteria Decision Making: MCDM) wazvina
msdndulafigndesmssiudmnevesmsdndulanszuaumsiidldsunsfndudovans
nA255671970 TaeA1ans19158 Thomas Saaty WA s Inedeiwudainide s
NSRS UNsAnduT unAln s lusegndldluFesiiAsadunsdadulasng 4
1NNY MaINvMaNeNsitu MIdeaulaRefumsAduaumagsie Idudnsdndulaly

[ a v a

n1sdseingiu nsanaulalunisifenaniunlunisusenaunsitensmnuanagnsnig

q

N15MAN mi(ﬁfmﬁu‘[,ﬁ]Lﬁaﬂué’ﬂqmﬂumiﬁﬂmGiasmﬂimwsiLﬂué’fu SAUDINTEUIUNITANNY

TUalias1en annsadszgndldluisssvaanisuimsnineinsyanalueedns 1w n1s

[ [y

AanruANaNsavemnauluedng msUseliumadenvesnisvineny Hudu
uAuresnszUIUMIERUTu ARl
ﬁiﬂiaa%ﬁqLLmuqﬁizﬁU%’ummmzmumiﬁwﬁu%ut%ﬁmeﬁ%aﬁmﬂi’f@u‘lmaa%q

Tunisdndulanunszuiunisardutuddinseiddasiadrsiinsudesysudu (Level) s

seiufusuuanfossiuiuiiuansimgussasdviodhmnglumsinaula seiudusesasn

Ao nawinisnauldsenvvzUssnaumenasinissaaulutasinasinisdnaulageslnadnd

inausinsdnaulagesareylussduduiisesasninssduduronnsinsdadulandnuas

syfutuaalUS U sRemadenvesnsinaulaniunseuunsasuuiis et
Tunszuiumsssutudainseiiinsuieuidiunasinisnmsinaulaiewsouiiou
nsdnduladugqanlusuuasuaiy dndunisdunivaliaziinisnsisaeunudennde

193783 ana8nn153LATIEY U uAuRaNaIn AdsiarsaAullasnnd s ey

(Inconsistency) vesn1siUSauisuaudAgyuasnsieuiisuilug FauFefeanis

ATIIEBUANADNATEIUDINISIRzLULANA AR USsuTsuTEnITaduegnsgndes 3

Y

nsbnuninaudidgasstdadslunisdndula vinliumdnaudAgyvoiunazinuginig

a

AMURRINsTRRAnaula naanssuiisuihuminanudrrguanadudavyilinsiuis

Y
v o

Wwiinanuddguanihlugnsdenmadeniunisdndulanvinzauniuainuneanisvesy

o

(%
o v w

sndula TuneunisandulalagldnszuiunisiiasiziiBaa1auty (Analytic Hierarchy

Process : AHP) LHunszuiun1sitasizinisenaula Usenaumedunau sail
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1) fuuauszwulgmigaegula Thadiarnuvedymuayiruauseinunan

Y

a8 tnRURTIINIIngUITAaIAveINTindula Sumnsiemesrusenouinettaaiulym
2) MsduAsigesaUsenovvesdyundunisdunsigiussiaudynn way
asrUsznou Wegluguvesnugilassasradudidudu (Hierarchy structure) dsluunay

SEAUTUUTLNBUALE F19T)

(% '
v A

sEAUTUN 1 wansdmunelunisendula

1 '
v v A

sEAUTUT 2 wansnaeinsenaulalunisindulavan felnasenisanaulaivela
UsTa Mg finesnis

[
v v a v a

SEAUTUN 3 wanunaginisdnaulagaslunisdndulases Falilieasunenaeinig
snaulananlvdauning@uusasidwiuilsiued fuanudniauresnusinmsdndulaly
v a (v alal I U a =l 6 v v = % I3 1
msdndulavdn  nsdllinaainsinduladienuanysal  asudiu dauieaweuds Al
Fndudosdiinaginsinaulases
v o a = ° ) o A P a a a
JEAUTUT 4 uananadendmsunsdnaulaiieiionmaieniivuizauiign

aeladrmunglunisaeaulaniinue

OBJECTIVE

Objectives <

Criteria

wae——( ) CJ () [

e ——(_ ) () ()

tdl o w 3 a a L4
AN 2.2 AF8UIUNTANRUTULYIIIATIEN

fiun : (Satty, 1980)
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AN999 2.4 srAuNSIUSBULBUANUEIAYTRNUNNISARaULR (Satty, 1980)

Scale Definition
1 Equally important
3 Moderately important
5 Strongly important
7 Very strongly important
9 Extremely important
2,4,6 and 8 | Intermediate values between the two adjacent judgements

3) maguiiguanudrdgueanusinisanauls lnenisidseuiisusige (Pairwise
comparison) \unsiisuiileutmuaaimiinanuddyssrinanasidudy Tagldia
mehLﬁaﬁﬂﬂgmiﬁ’]mmm%LLuummﬁﬂﬁzyiammLwiazmqLﬁaﬂ

4) NMsAMAANARnRTRI I UTBNIANE (Consistency Ratio: C.R.)

AAruaenadastuvana annsnfwnild feil
1ng C.I. A9 Amnaiinanugennasy ( Consistency Index : C.I.)
R.l. @9 ﬁwé’mﬁmmaamé’a«ﬁaeﬁm (Random Consistency Index : R.l.)
=l W/ RN (2.1)

AskUamNunLIeA189 CR. IneaAl C.R. Uaani1usatyindu 0.10 D93189u5U
1n waza1@1 C.R. 11731 0.10 fe318ausululs desvinnisniuasuliauindnaswuu

Wsuwisulunaeiuulug auninaglaen CR. Aauisaveusule
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2.1.4 AF2UIUNITEIAUTULTITLATITWAIIUAANLAG D (Fuzzy Analytic Hierarchy
Process: FAHP)
o v & a a I3 = . .

NTZUIUNITAINUTULTIIATITNAMUAGULAAD (Fuzzy Analytic Hierarchy Process:
FAHP) unnsuszendsin Fuzzy Set fiu AHP WisudludaunnsesunsUsznisveinszsuiuns
o g.’/ a a d" a =3 4 <3 U a d‘ <3 v a
aRuTwgATElusewalnnuAnviuvesyed Wunssuiunmsdnaulaniilunisindula
wuumatendninugl ( Multiple Criteria Decision Making : MCDM) ASEUAUNISA1AUTULTS
Tarztanuaquiadaidunisdndulanigldanunisalanuldudusuresnasinsdadula
d! aa o o U gj a a 6 = a v 1 dy
FIIBNIAUIUMINTLUIUN TR UTUBIBATIZANARUATE  Rsialull

JUNBUTN 1 v‘hmsmﬁauéfﬁLasuﬁﬂﬁagﬂugﬂLLUUéuméhLasumnmqmm%a

5 d' o LY & 1 a a‘d‘ a a £y 6

JuRoUi 2 davaunguasaldlunsauesngnltlunisiuSeufisundninn
.Jug (Pairwise Comparison)

JUABUN 3 AUIIATUINUNLULARELNUINNSARAUIIAIUNRENNITVDINTZUIUNNT
AIRUTUTTILATIEI (Analytic Hierarchy Process)

JUABDUN 4 AUIUTIUINUNVBINILEDN

TUNDUN 5 VIN151UA suflavvenIunauiaieliog TugUveed1tavass
(Defuzzication) LLé”Jﬁ’mﬁmﬁwawwLﬁaﬂim8u°’1ﬂ'Wﬁmﬁ'ﬂmawﬁﬂmmsﬁ@mé’aaﬁ’mﬁﬂ

=}

71794880

NszUIUNMISWUTIT AT IR uAgundaIlun1sUTEaNATIM Fuzzy Set fiu AHP
oAl UNNTDIUNNUTENTUBINTZUIUNITAFUTULTINATIZI S D9UDIANUAALTAUYDA

s &4 ax ° o v o a a L3 A
WYBE FAFTNITAIUIUMINTFUIUN TAAUTUTTATIENAUARNATD Ine Chang (1996)

[
Yo A

Tolaueisnislisad
1) Awusli M € F(R) Wu Fuzzy Number 61 Xg € R fivilen
Um (X0) = 1 ups
vie (0,1), M, = [x, i, (x) = ] lunsm Juilasduzandn
v0¢ M: R — [0,1] Uszneuse
(x—1)/(m—1),x € [I,m]
Uu=y(x —1)/(m — 1),x € [m, u] (2.2)
0

Toefuual ( wag u UANANLALUUTDIENTNAIUAISU
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waz m uAnawes M
Triangular Fuzzy Number Qmmmﬁa (Lm,u)

2) ANBINIANATIEA Fuzzy

. o 1—1
_ vai v
S; = ¥, i), | g, s, i) 03
RGN
J=1""gi J=1% ~&j=1""% Lj=1 """ :

bbele

?:1 2?1:1 Mél 3 (Z?:1 li -Z?:1mi- ?:1 ui-) (2.5)

. 1—1
[Z?=1271=1Mél] =( n_l = nl ) n_l lj.) (2.6)
azle
S Y Mj.®[27-l_ Wi Mj-]_l 2.7)
=) Lij =17 i=12j=1Mg;
3) Degree of Possibility

V(M, = M,) = ;lg’c [min (1\771 (x), M, (y))] (2.8)



1 lf m22m1
0 lf l12u2

li—u;

(my—uz)—-(mq—11)’

otherwise

A1519% 2.5 ftavanuduandnaninagy
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(2.9)

Definition of variables

Triangular Fuzzy Number

AHP scale

equally preferred (1,1,1) 1

equally to moderately preferred (1, 2, 3) 2
moderately preferred (2,3, 4) 3
moderately to strongly preferred | (3, 4, 5) a4
strongly preferred (4,5, 6) 5

Strongly to very strongly preferred | (5, 6, 7) 6
very strongly preferred (6,7,8) 7

very strongly to extremely preferred | (7, 8, 9) 8
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v(M, :

AR 2.3 ¢in Degree of Possibility v01 M = M,
fiun - Wu et al (2004)

[

4) A15%" Degree of Possibility d@193uU Convex Fuzzy Number 31u2u k 31594

V(M = M, M,,...M) =minV(M = M,),i =123,..k (10

d(A;) = minV(S; = Sy) (2.11)

[

dwsu k= 1,2,3,...,n; k # i Mmldldanhmingail

W = (d(4y),d(4y), ..., d(4Ay)) (2.12)

% A, =({=12.... n) fe n Yade (2.13)

ALY Normalization ¥89A1UANN PANNENNTTH
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!
W = (d(4,),d(4y), ..., d(4)) (2.14)
waanitlaanminuanhluauduinasinisdndula avvilnlarmazuuugaime
28n11 kAl luvinnsisssasuRLuL Tngnanisdndulaazidanniaisn AlarwuuLIn

i
2.1.5 walamanig

weldawanie weds nszvunsseasosllenldlunisdadulaluiseslniomils
ag1duszuuiiusanmsmdgninlagnsaveinguidediy lnedsn1ssiusunag

AOUNUANNAAAUVDILLTEIYEY

[

nensngAgyvamaliananie

o v [y

Dalkey (1969) lsinanins dnwardrdgduludnvasiamzvesnaiananiali 3

Usgn1sAe

1. mskiilamesiedeiieaviy wisaundnnquiidedvigasiduanndnnquily

Y
@ <

Fndwilinsawernuiululledndasy asssziu

2. mslideyaimdumnuiuvesngudounduludsaundnnguusazaunazdnig
iaupATiugY Anuturesandniauelfuazsou asgnudnduludsandnngalugy
YDIAUAUNGY

3. myfdadeveanguediaudunins anufuadsgavinevesaudnazaguidy
AL

Y

UaNINTLAINAITANYINIUVBS Sackman (1974) iﬁizuﬁﬂ NYUzYRUNALALAG

[

Wy il
1) Towuvaeunuiiilaseasn
2) Formaulunuuasunugnaistulagdaniiunis gsiteiunevveriasingy

3) TN IUTUN AN U TIADUNN
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4) NSLUIUNNTLEDITBUNIDUINAINADITOU

5) WUUABUNNND1ETIUALUa e TanS o1 lisuAauUatada

aa v

6) HanaUsTUINAAzTaUagluFULUUTBIBLaUBW LN NERRIINAZIAgI TR UNS

[
Y o

Towlludngdiunaisariyinveanisnseangda
7) nanauuINusiazsoueaTmdsadendoyafidudenny
8) Mameunduvesiliteuaszgniiulilagliszyde
9) fufiunisgraunaglddumud

aguldimadamareduisidenudavguiiaddulnefauautatugu W
1) Foranuuuuilasaine 2) dufiunise 3) muaunisneundu war 4) mslidusingie
Anau Tafveunaiialnaniufe ﬁ’]ﬂﬂiﬂi’wi’swﬁ/mﬂaﬁ]WﬂﬂL%EﬂﬂYﬁgﬁﬁﬂﬂM%ﬁﬂﬂﬂa’lﬁl
nafumndsIng adunssinedunelaglidamede Swzannansenu n1send e

N33 NSNARBNISLANIANUAALTU

a ° v o PN P A
19190 2.6 "\]’]U’JUQ:!L%ﬂ?%qﬁy}ﬂiﬂuﬂqﬁﬁf\]ﬁlﬂﬁEJWW’]U?"IL@ﬁW’]EI

5'\14’314%1%&]’3‘11%1]0 %iqesuaam'mﬂmmﬂﬁau ﬂ'n'mﬂmmﬂﬁ'auaﬂaa

1-5 1.02-0.70 0.50

5-9 0.70-0.58 0.12
9-13 0.58-0.54 0.04
13-17 0.54-0.50 0.04
17-21 0.50-0.48 0.02
21-25 0.48-0.46 0.02
25-28 0.46-0.44 0.02

#iu1 : Macmillan (1971)

wuvaauulunsITememaiananie

va o

i EJ@TWLQUﬂmﬁU%@Haﬁ']mu 3-4 59U Yuegiunaldgveusazseu TngsauN 1 A%

Juwvvasunudaadadunsanudasaiueganingu Waseuaquussiiudymildly

va o

M9338 WensiuanuAniueieIry ndantdsuineu anufniiuuds d33ums

Y
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FNUAMNANIuLarIRTsiRneulngazdealulssiiusts e vuadayminasde

mauluseudald Tuseud 2 WuluvasuauAWaUILIINAMBUYBIRUUARUANNTUTaUT

v a

1 lpan1353usauANAnTiuv el enviguasintoyafigndousen naeaIntuI@Ess

Y

wuvasuamsay 2 udnhndululigidumnBnadmils Sesdusuuaeuaunuuinaaan
Uszifiuan(Rating scale) Lilalvflisanadaseduanuddyludomaiuusiazde wazsey
ImANaNABAIUANNAATL TanTsiuuziuiisdy dmfunsiengideyauuvasuauly
5o 2 agldnsingimansisesiu sruden wierRdesenineamolnd  (nterquartile
Range: IR) wazsauil 3 1unsmurdmeuainuuuasuauseudl 2lasfiansand fide

sEnIeAelvd dAideseninealelndiosnunedniudaiiuaing i ieiiyiaig

al

gonndoiiu nsiivdeyaluseviifinnudidydosnudsainildneuandideiyey

Ya o L3

donndasialaeiansaniideseninmielng fiduavanunsaasuameulunisiiasey
Toyalrog1atnian

ANdY5EI19A0INE (Interquartile Range: IR)

MINNIATUINMIAINE85ENI19A201na (Interquartile Range: IR) 21nAATM

=< 1 a csaa 1 v i

WANAITENINABINET 3 AuAIBlNaN 1 Fapndaszuinamelnania1tieaninnsawnnu

1.50 wunefis AnuAaviuvesngudeivigidaedeniiuiudenndeiu uidaA1nde

o

=

55131902818 (Interquartile Range: IR) WudiA1m1nna1 1.50 nuefianiuAniugedngy

%
1 ¥ £

ATy niidedennutulidenndesiu
fidosgninemielnd (R) = Q3-Q1 (2.15)
ASUIANEBSERIN9A28INE (Interquartile Range)

1Y

ANSIIAINEY 5E119A28 AN LAIN AIAINULANAIISENINAIDINET 3 AU

malndn 1 laeldgnsaatl (Ugyvu elavenn, 2532 : 68)
Ndesgninemelng (R) = Q3 — Q4

gnIn1sAwIMmAIAIeng 13 (Q3)

(3) N—fe

L+

Q;-L < o ) i (2.16)
dl' A A ] Aa ¢l |

e L Ae T@‘UL‘YJG]?I%LLUUSUUW']SU@QSUUﬂzLLUUW@Jﬂ?@lWaW 3 (Q3) G]ﬂ@Equ

(%)

i AD SUNTNIATUAZLULY

N A9 IUIUANUDNIUA
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fc  feo AnudavaudunzLuunouniinalndy 3 anag

fw  fe Anudvestuaziuuniaelvan 3 (Qz) Ane

gnsmaAuIuAIBlngy 1 (Q,)
B vre
=L + 4 ]
Q=L < o ) i (2.17)
WMo Q Ao Ammlelnai 1 (Qy)
L fe A190UlUnAgluuduaAueatuAgiuuidnielngd 1

(Q1) wnay

i A9 DUNTNIATUALLUY

N g IUIUTBYANIVUA

fc Ao ANUdATALTUAZLUUNDUNLAI8INAN 1
(Q1) wnay

fw A9 ANUNVDITUATLUUNTADINAT 1
(Q1) wnay

2.1.6 ARTtAMNEaaAAABY (Index of item-objective congruence: 10C)

AR TUAIIUADAAR 84 (Index of item-objective congruence: 10C) £ 14
Aadnungauidonlifuiawild 3a ananuiiuvesiideavg muisves Rovinell
and Hambleton (1977) Iﬂﬂ%’@@ﬁﬁx‘iﬁ

IOC =% R/N (2.18)
Tnafuali 10C Ao AvtiauaenAans
> R f® mammammuummﬁmLﬁumaqéﬁmmmﬁgwm
N fo ﬁi’wmu@%mﬂﬂmﬁy’mm
AsAvUAnaNIsUsEY (Rovinelli & Hambleton, 1977)
+1 e Wnzan donnseInuinguisa
0 vunegdis ldudlainfianuaenadesiuingUssasd
-1 et ldaonmass
\nassinsdmiden fn 10C deai
1. A110C = 1.00 donld
2. A110C = 0.50-0.99 ﬂmimﬂ%’wguﬁam

3. @1 10C = dnin 0.5 At
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2.2 Adeiieatas
Ayaz Nanji, (2018) n1sd1533anun13aidagiuues Chatbot Tul 2018 (The state

of Chatbot report) $18971UN158157 ﬁlﬁyiju niiulme Drift Survey monkey Audience
Salesforcewas Myclever @nwimsdeansvesiiuilnauazgsfasiunmsliiaiesiiousmuon
wuInAlulaguanuen aunsanevauaInNABINIItayak utaIneaulatveuilaa
1l nnsdrsianqueiegisaziiulsslevivaanistdusnisuenven 3Usen1susn nanife
msliusnsldmann 24 dalaa 64% nslideualdegawiuiagg 550% anmamsalunmsneu
fanandosdu 55% nudiduludiuvesinguszasdlunindenldinaluladusmuon 3
Usgn1susnnanIfe Lﬁ@lé’%’usﬁauﬂaﬁimﬁa 37% Resolving 35% Getting detail 35%

vaaing Wutnniat (2560) Chatbot ansnsnaiiswesa Template sineq Ifn1aiiig
Feanisuamuen guassalunsaiieusnuen ludeswesniwviesiu visnwiogu Aduy
nuenervliidrlannidn uifaunsoudivludndld lnensteunieaeuuamueavlvidla
wndu vieenaaednndilifiaumninely viedndateneenlusnluid asuudiuamuen
Bugasusulunsldimaluladlyanuseivg inauamsadfold waediannisinnmde
ludn 3 - 5 U ranthusenalneasinmalulagUgyayiussivg Whlveglunnanaimnssy
vieasdns elifldruiuvasioyaduresiies uasmevaussnsldnusiofldanuuniy

35uns yaald (2560) WaauluuwInuenedg LINE APl sauiuntwl PHP lagy

Uszanawaruutitieves HEROKU filalildaums uagfmuadeng Based on rules iy
LynUanAURUUAMTUIAA LW T UV UNIUNTTINEY SUUTEINMLUAY U Inedey
s1viuasUge nutedrriatunisldnurenisleudeyalinovauswion siuideniy dadld
Yuunu wazdulianunsaldiu Line PC

Nahdatul Akma Ahmad (2018) n@12@ Chat.io wynuenilélunisdiugsialunis
doansmeudagndn Tneiusnisivannmanesiudulunisszuu TumsWaunssuuuwmuen
14 Integrated fiu Websister app, Native Mobile app or Web- based application 5238133l
nsldszvumalag Ugyy1useivs (Artificial intellisence system) Tun1swsunssuulunis

Joudaya WIMUaNaINIIAAIAAIAILAEADUANDILALNTIATISAUNAUNUNTIHI W

C.KM Lee (2018) nanfisn1seoniuunazni1siiinternet of Things unlglun1sinnis

U oa v ! ) v oa Y A a o v A a
ARIFUAN WU’nmimmiﬂmaummmiL‘Uawuﬂmmmmmmmmiﬂumqﬂm‘wLﬂaaulﬂiu
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Haqu farududeunniu msfinisuszananauuuReal time n1511 Internet of Things
wldfun1siiaserideyadugs (Data Analytical approach) agvinlasdnsidngniaiiy
geaminssuluga 4.0

ansnna viToRad (2563) Jadedfnareninuianelalunisldaru Chatbot
Usznausie Ausilunisneuldsening Chatbot Augndn  auaunsalunislidmeu

Aeafuwmslunisudludaymvesgndn madmueiladduilmangauiugnd Anuaulse

Aao

lun1seeuAInIanIznI nsduasieriveninuedegndes d3Fnsldnuiaetagly

¥

Fudeu warnsldniwildegegnsies WWudu
Soesal (2017) nsldmedailed wevil [Wuedsdisdiglunisdnaulalunisfniden

AIiUSNsUgessnweunvue agldnszuiunmsdndulasuuraienvaninadilaanislia

Y
wtnanudidglunsdaidengliusnisunsssnweiunivug In1sussgndlinsezuiunis

v a

Fadulafedrsutudquiiledion aelunistaaruduiussenitnnasinsdnaulaay
nansenuiill TuldeTeinauaenndestaturaznmTii

nungua (2566) N15UsEEAlEISN1SFMADM (Fuzzy Multi ~Attribute Decision Making
Approach) sunsdadeniiufianiutivudsduireumuiued ysannsiesesimugiduty
AFmunaiied warnissuaiazuuulag3s Simple Additive Weight Tun1svaA1Agwu
ANUEIRYURIUTY

Tsai (2021) 3me3ﬁmmizmumsﬁﬁw§m%ﬁmeﬁuwﬂﬁzj%’m%’um'ﬁﬁ’mﬁamﬁ

° | ~ a a a =~ v a I3 P
1N UNY LWEJLL;{/L‘ZJ{JZLJJMWL“N‘LJiiJ']mLLaSL“ZNQﬂJﬂ']W mmiﬂisqﬂm‘“lsumiaLmﬂwmmbma@mi

I a

a o a A o ° v Yo A o a
Waguwdadlumsdaduladiedinisivuaaiudesnisvesindulanudsuly 2ann1sving

nanuwhliaunsadedulalunisfniend T danimvunsaungalaeg e waga1unse
(Y 6

NIUDIUNNINANNAIATBLNUNSFR AUl ININ1SARAUTATeY FeanunsaunlUldlu

a (3 Y
MIUsMINUYeeAnslasely
Abimbola (2020) N153tAs1gtiansAndulalunisdaideny Sumun lnedgnns
o v Q’./I a a 6 A o v (3 U A 14
NILUIUNTARUTUINATIZILUUAGILARE (Fuzzy AHP) ilvimnsesdnsaninsasndulale

aX & a d' ' ™ a H o o w
AU BINTTUTEUIRNANULUING Fuzzy AHP 1N1515aNRdLasl U8 utNguUINUNAINUEALY

o

s

vounagInsanaulanaziinisnsadeuainuaetiled (Cinsistency ratio) FvanaliNaans

INMIUSELIANATANYNABY ATIRLINGUTEAIATRNEIINTFndula
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Yon (2020) na118unAlANIT@s191LarN1TUTEIANATDIAIULUINIG Fuzzy Multi -
Attribute Decision Making Approach) N53UUASEIRUT ULT931AS18W (AHP) 7 1 Tu
nszvaunsiidaslunsdaduls Snndsuiieuinusinnsdadula nnsivuntdun
auddyvennaeidndule uasiausdeseauduruzzy AHP Svdmansyuiunisdadula
Indldseiunisindulavesuyuduinningay

Rakan (2020) n15Usegdld Fuzzy Analytic Hierachy Process Tunisidenlasinisidie
mmdiy  Jadauaviled Tussloviundwiunisdaduladesssldfiiauadoiunns
Andulavesuyudeg1auate MsUssalanaaunsansvisaruanuddgylunisindula
vounmsinsiaduladsludulumudminaruddyaesiynmadadula wadnsainns
fndulaniu Fuzzy Analytic Hierachy Process vinlesansiiausslowil anusadndulals
gndsuavidetio

Lu Xu (2021) Hagtudinsiusmuonanldlunainvaisanisgsia Mennadguasiis
AALNTY FINTINAAISITUGURIY LanUanaNInsatedeasldnoufunywddldau 1%
AN3 V1A kazRBUAININANeY aunsainluIdady uavlideyawuineanising sauds
Annuuazatuayuitherhumanelulaummuendae vlfaniuneuiavheldaganiy
ogalsfmuaisiflsfivdnaTessuluayud anudasnsvvesdoyauazdoimunsiiand
Aendesfunsinuansvestisuazvesaniuneg U1

Sara (2024) Mstusnisnanisunndludagduiinsimalulagunieaduayulunn
sn91u waluladuynuenidiunfivnumlunisvnudisvaiovuywdlagldinalulad
Uy usedivg (Artificial Intelligence: Al) Tunseenuuuuamueniion1sldumanisunme
A4A19aN15 A UTNITNINITUNNGLAZNITHEIUIALAL AIUITARNBUAUBIAIIUABINITVDY
ANAEINFUUINTIINANUNEIUTA

Sumaira (2024) MsANwMINUBN WA IUNEIUIALABENTRENWUUNTUTEIIaNALUNTS
vauvesanveniumalulad JygruseAvg (Artificial Intelligence: Al) v oldlunns
doansfuagud Jemsvdlaludermaufiaumamuen wazaansauszananalunsney

6

o v t4 1 <@ a a = v Y a [
maulagndeauazluiaiegnesiniy malulad gy ussavginisimunlvlndidgediy

<9

ANUFANveIYwluN1INOUAMINHIUNIYNUBN  NIMIUNNEaNTaAIANTTalkL Y

91n13vedlsanonRziiuvuiliulunsiinluowian wasdiaunsnylsandunueteAnsa

%

n3Y
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Jitendra (2023) nanafansumalulagUygrusshvguanuen wag Chat GPT uldly
anuneIUIa FeanusatiglunisyihureanuneuanludmunIsin NI uIakazE Y
NN3ROUSUNIBTINISVRIEAIUNEIUNA iTbaa une U UliarAINTY SIAL5ITY was

ann1sEUYRIYARAINT TuineliAnauitanelaanngunsuuimsluaniuneiua



uni 3

A5 UN15IVY

Tuund azna1adaiznsdndunsise § usuainnisdnwinisldusnuenly
anuneunansluuazasUssnalutionty Anwinasinisdadula (Criteria) Aifkasionns
snduladenlduanuendmsvaniunetuia laseasrsvesssuunisandulalunisidonus
NUBNEMSUADIUNEIUIA N1TEDALUUSYUUNTAnaUlaldenuwsnuenad suanIungIula

naemauIsNsAuAY Aumdoyaielfidusuteyalussuumsinaulad
Anwvamumsanfagtureauvuevluanunenuia
wumquuﬁl,l,amw?ﬂ‘fuﬁLF'{m‘tTm
Amuafiaudouas Inguazasnntside
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3.4 n3UsEENAlINIZUIUNNTENAUTWTAATIEIAINARILARD (FAHP)

Ya v o

MHRINAUTIUTINTEYA HITeu

Y

nefeyauinsiesginetvnvenueing
dadulamunszurumsmduiudsieneianunguade FAHP) Tasduneudnludons
LL‘UﬁQﬂ"]LLa%LagﬁJF‘]"W’wLL‘u‘LHJ@\‘iEijﬂigLﬁumﬁmwﬁ’ﬂﬂ§$UQUﬂ’liﬁ’]ﬁU‘gjuL%\ﬁLﬂi?%ﬁﬂ’&’m
ﬂquﬂﬁa (FAHP) mm‘wﬁﬂmmL‘fluam%ﬂLLU‘lJmaJL‘VigEJSJ(Triangular Fuzzy Number) G?fﬂﬁ
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A15199 3.1 favanuduauInanumasy

Definition of variables Triangular Fuzzy Number | AHP scale
equally preferred (1,1, 1) 1
equally to moderately preferred (1, 2, 3) 2
moderately preferred (2,3, 4) 3
moderately to strongly preferred | (3, 4, 5) a4
strongly preferred (4,5, 6) 5
Strongly to very strongly preferred | (5, 6, 7) 6
very strongly preferred (6,7,8) 7
very strongly to extremely preferred | (7, 8, 9) 8

fn : Wu et al. (2004)

NNTAUIUINITNALAIAYVINTZUIUAITAIA UTULTIILATIZALUU NTZUIUNTS

o o

auTuIATIgiRNequAGe lngniiumvuaditnaNd Ay NeNa1IuINIeLEeN

Y

[ ¥ o

Tneidenldn1siuuaUIREAALEIAYAIENITAIMUAL IMEINANE A TUTILATIZR LU
o v o a a ¢ P~ a v =
NILUIUNTITANMUTULTINATIENANNAGUIAND AIULUINIINITITEVOI Chang (1996) @atUu
Basniimsiengiveusandululduasinsiussuiisuanudrdgyililaanunteie
19 TngvinsauIaAdunsensied (Fuzzy synthetic value) #slaainnanisiuSauiiisy
AudAgs1eg wdluAnuaszauaulululd (Degree of possibility) veyadaLay
1 [ 6 =\ a = 1 [ (3 = v 3 o o 1
nAdLATIzInIsieglagnsissuiisuAduaTizineiled  wdsaintuthluauauen
seavanudululadnsuamiladnouling (Convex fuzzy number) Aunlaainansyau
I3 va o ™ = o o ¢ Y] a9
anudululanmgavesnisiSeuiisugadmiavanneduassvinieied  dalufetunaunis

AuIAIInnALdIATY (Importance weight) aaanaugin1sdndulandsaintuaiiunis
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2) FoyadmiuesnuuukazianszuumMsindulafenuynueluaniung1uia
HusruunNsandula (Decision Support System)
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AsIdoUmAIAIILd Ty (Index of Item Objective Congruence:: I0C) Wa2 azALIUNT
11"1LLUUaaumﬂu%umawfﬁﬂﬂaaumm@%m%wﬁwLmﬁmmama wdnESaA U uney
algsunawinisinaulafimunzanlunsdrduladenlduemuendmsuaniuneivianiy
arudosmsvesindula delseandeantsdiiusmiluusiasdunoudal

4.2.1 NMIINUNIUNOBIITIUNTTH wazuIsefiieatos

MR ITLANTUNTNUNIUNG B ITIUNTIN kazUITeneIdaeiunmeinig

a

FRAULIN LG I UNITANEULALE DNWTNUBNANTUADIUNLIUIE  AINNITNUNIUIIUI I8
WeU99 nuIwnaginisanaulalunisdnduladanuanuend nsuaniungiuiatuiliuin

in dulngazinuidenineitesiuinugnisandulalunisdnduladenusnuend msu

=

§3nadUe) WU 5uIA1s sasIndudludu §951882188AN1INUNIUNG B ITTUNTIY Uay

av a o v Y

NUITBANYIT R UEAII A1 4.1

a

A157199 4.1 L1NUaN15FRaUlalUNISIABNLINUBNFINS VAN UNYIUIATUIINAITNUNIU

av o a 1%

Vlﬁ]‘lf}aﬁﬁ’imﬂiﬁll LEENUIVYNENYIVDN
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Parkan (2022) Wide accessibility, ease of use, fast in

information dissemination

Richki and Nianna (2020) Security
Gupta and Agarwal (2019) User friendly, feedback support
Vyas (2017) Speed of response time
Eeuwen (2017) User friendly, Protect and respect privacy
Saengchai, Patanapongthom and Dealing with unexpected questions

Jermsitiprasert (2019)
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ANUasatunslatermauun /
aunuluAwaziiaY

AENUR /

(Feature)

nsldauing / Eeuwen (2017) /
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Audil Aufi2 A3
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MOUAIDY
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Uszananamay
3 5995UN1E7l +1 +1 0 2 0.67
nanany
4 ay1uaunsalu +1 +1 +1 3 1.00
a5t lateranu
unaunuiluaiay
Fla
5 AauaNUR +1 0 +1 2 0.67
(Feature)
6 NSLTU9Y +1 ] 0 2 0.67
7.8158UU50 +1 +1 +1 3 1.00
wlgunglesiutoya
Luilvigaymng
8 N5 n15L7 18 +1 +1 +1 3 1.00

NA15199 4.3 WU 3 viudanuAniudenadewmiurdiaennded

(10C) Tnen 10C fislAs¥ring 0.50-1.00 Nunedsiamudenndes
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Asy | ANNdY | Syeu | AN AN ANNEY | S¥AU | AU
Fu | By dopmdes | Uy | Bu GRILLEN
wes §1U | wes
A A
na na
Leanugneedly [ 500 | 1.00 | | @eandes | 5.00 | 1.00 |1 | denndes
NsUITIIaNE ﬁqm ﬁqm
2.0anlung 500 |0.00 |u1n |@oaAdes | 5.00 | 1.00 | W10 | @0nRdes
Uszulananis ﬁqm
ROUANDNTN
3 599Ul [ 500 |1.00 |0 |@enedes | 5.00 | 1.00 | w0 | @enades
wanvane ﬁqm ﬁqm
4.ANEN5a | 5.00 [ 1.00 | w1 | @neaes | 5.00 | 1.00 | w1 | @onnaed
Tuniswnlalue fiam i
uazAala
5.anauUR 500 | 1.00 |30 |@onAdes | 5.00 | 1.00 |10 | @onAned
( Feature) ﬁqm ﬁfcjﬂ
6. NMSIUde | 4.00 | 1.00 | w1 | @neees | 5.00 | 1.00 | w1 | @onraed
fan o
7.ulgunenay 500 |1.00 |un |d@enmdes | 5.00 | 1.00 |10 | denmded
W3BITUUANY i fiap
Uaonase
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Uoya g fian
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wagngandaiudsausadusudtomaiainarelddn inusidadulagosuazinaei
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Wenuanuandmsuanungualaeiidinaeinisanduladnuiy 8 innskazausadnngy
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wanTi2ReanuaunsanIea e finanuansusznausenasinsinaulag es Auatne
Tunsidlademanuunaunuilufuaziiay way 2. S1uunefisessu Wwudeasunae
nssindulandnnisldnudsenaumenasinisindulagos Aaaudf ( Feature ) wazinau
nsdndulanisldanuievazinueidadulaanulasadotaranuudiudivsenaunae
inarinisiadulauleusuasuiossuuanulasafouasnasianinadnfoya eildd

[

ANSUILASIASINTEUIUNITAPUTULTIIATIZY (AHP) 1ntrenvunlassasalunisdnaula

o
(= 5Y

Tueniddel lnelulassadrenssviunmsdiduiudalieneiiingUssadiedonusmuon
dvsuanuneiuna wazUsznousieinasinisinaulavdnsiuau 4 tnas FeUsznause 1)
wnainsiaaulafladdy (Functionalities) 2)inausinsdadulaninuanuisanieaniwid
wanvany (Multilingual ability) 3) tnausinisdndulanislyeu (Usability uagd)inaueinig
frauladumuvasadewazanududiuda (Security and Privacy) wazdimnadendivdu

sULuuwnuend wiuanuneualunisinaula dwandlsnmd 4.1 uagn1sei 4.9

wynuaniiunzandwivanuneiuia

Wand ATHANTONIMETAINYAaNY sl AuUaenfsuazautuauin
(Functionality) Multilingual Ability (Usability) (Security and Privacy)
L v
1. msgnaaslumsasy 1. fnnunwniisesiv 1. AuANTR (Feature) 1. ulswnsuazvioszuuauUaani
2. mauniilumsmeu 2. arnlanuazAnay 2. m3lwnuag 2. Bmdnnsndveya

\ .

mnagen 3

madon 2

AA 4.1 1ASIEs19NTEUIUMTIIAUTUIRLAS1IERlunsIEenuInUend s uaauneIuIa
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AN5197 4.8 AaSunevanueiNsinaulandnwazinaueinisinaulageslulaseasnanis

v a

AnAULANTLTUIUNNTANPUTUTIIATIZI (AHP)

wnegin1sanaulanan wnegin1sandulases AN95UNY
1. flafdu (Functionality) AL amgneedly | awnsaneudaule
NSABUAINY gneiewnslsziny
Tafugldusnis
A2 anasalunis | @dnsaseudanudla

MBUADY asiiuinudeya
a v
N
2.ANUANNTON WA TINAINTATY Bl 911U | SIUIUNTINTOISU
(Multilingual ability) 3995V AMSIAUINIS
B2 Aanlanig | anudilalaziua
MYATHAY PRI ARELN
YDIANLAL ALY

3.1151097U (Usability)

Cl AnsauUs

(Feature)

Image, Web search,
Data analysis,

Interpreter

C2 Mstgudne

(User friendly)

Ashraude lldugau

Tanusatunisldau

4. aruvasassuazalinudud1udn

(Security and Privacy)

D1 UlgU1ELAZNID

SruuANUaenNY
=3

LasAITuLUu

AU

Tszuunsaulauieniu
ANUUaRNYLATAIY

\udiusn

a a

D2 @N5 N5 U109

e

2da
Y

ansnsindadoya
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Criteria

Chatbot
Model 1

Chatbot Model
2

Chatbot
Model 3

1. Functionality

1.1 Accurate (Quality Index | 78.1 76.3 70
score)
1.2Speed of response 80 85 65

1.2.1 Rate limit

More than 50

messages per hour

6 messages per

hour

More than 50

messages per hour

1.2.2 Output Speed (Token

per second)

50

70

50

2. Multilingual Ability

2.1 Number of Language

More than 80

More than 100

46 Languages

Languages Languages
2.2 Understanding of 87 88 85
Language and Numeric
(Quality index)
3. Usability
3.1 Featurescore (Image 12 5.76 3.74

generation, websearch,
Voice, interpreter, data

analysis)

3.2 User friendly

Sentiment score (Ref from

-53.2 (Negative)

60 (positive)

73.7 (positive)

research)

Effect tone serious enthusiastic enthusiastic
4. Security and Privacy

4.1 Policy and regulation more more less

4.2 Authorization more more less
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TownsusziiiunanisdndulaazlduvvasvarulaenisiuisuiisudiminainudiAgyves

nasin1sdnduladugy sumannnsnssuIunsEIRUTIERIIZA (AHP)UBS Satty

o ) < o w 6 U a v v 1
AT 4.2 nMalSpuiisy anudRgnuginIsinaulandnausigeg

Aﬂl ) ) o w 6 v a 1
AN 4.3 : ﬂ'ﬁLUSEJULWEJUﬂ’J’]ﬂJﬁ’W’IQJﬂJENLﬂm%ﬂ’ﬁ@ﬂﬁﬁk‘l‘&mﬁ



Al 4.4 - msmvuanusinisanaulalulusinsu Expert Choice

AN 4.5 : fegrsuuugeuaanaminisdndulalulusinsu Expert Choice

PAIINANBRUNITDDNRUVADUNULNBDNTARAUTIMIUNTNLATIFS19NTLUIUNTTAD

(%
LY 5

Fudanneiuaveagldlunmsdunialdnduladenuanuendmsuaniuneuia e

Y

nseRnLUUITUUNIAAdUla (Decision support system) @silsieazidenn1uiite 4.3
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4.3 szuun1sandaula (Decision Support System) Tun1staanusnuandInsu
SATUNYIUA
dleldrmuninarinsinaulandnuazinasinisaadulasesmiulaseadenszuiuns
SFUTULT 3R89 (AHP) uda Fanaeinsindulandnuseneudie 4 inaeieed
1) wnasinsiadulailsdduFunctionalities) 2) inaudinisdndulanuainsanisniwi
nanvaie( Multilingual ability) 3) tnessin1sdndulanislaau(Usability uag 4) 1nadsinis
anaulasumnuuasnsouazaududiusa (Security and Privacy) Wagtnadain1sdnaula
59987UIU8 Lt 9nn1sUSEINaNanIsAusIn A TaEaaulslun s denuanuendmiu
anune1uia Inowmaidananie dsszuunisdedulafieonuuuiaiuisadenuenuond

WMUNEANdINTUAIUNEIUIANILANABINITVRIFRFUIR WamnuningUsvasAlung

Y

v a

navladonunuenuds lutuneudnludewhnisimumiminaud @y veanasingn
uwaztnaigeslaenisiIeuiiisudugg AN NNTZUILNTETUT TR ZY (AHP)
MiiifeInsIEeuUsnsInNEenAdas (consistency ratio) TnedosiiAnliiiu 0.1 Swvseusy
lalunismnuanudidey luniseantuussuunisiadulatdontynuanainiy
anunenaluadsdviinmsdadulalasldnssuiunsdiduiudadinsesianunaquiaie
(Fuzzy Analytic Hierarchy Process: FAHP) lunismmiadenusnueniidenldinunzay

a v

ﬁm%’uamuwmmammmmﬁaamwmﬁﬁmﬁﬂa ‘I/I'NEE’] YANIUNITDDNLUUIZUUNIS

v A [

fnaulalunisidentynuandinsuan une1uIaisieazLdennal

14

gl 1 : dgudeyalunisdndulalunmsdenwsmuendmivaniuneiuia dsussq
madeniifuusmueniidululfvesaniuneiuiaiivihnnsiden Toyauazeazidenvesus
avinauiinsdindulaildlunisdndula

dufl 20 mamimineuddvesusazinamnsdnaulalagldnssuaunisdsu
ﬁz?gm%ﬁmswﬁmwmqmﬂﬁa (Fuzzy Analytic Hierarchy Process: FAHP) & snadwsann
fmﬁﬂmméwﬁ’qmmLﬂm%mﬁmﬁulagﬂﬁﬁiﬂiﬁﬂumﬂﬁaﬂLLWU@%ﬁmmzammumm
dosmsvesiindula dinduladeadioufieuimtnauddqrennasinisinduladue
@jmwé’ﬂmimzmumiﬁﬂﬁuaﬁgut,%ﬁmmzﬁ winduszuunmssadulaazduaadinn

ANUAIAYVBUNUINITANFULIAIENTEUIUNTEFTUTULTILATIENLUUARULATD WTDUTI
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ATIFADUAIAIINABAAR 9VDUNANA NInAIAINADAAT DIt VB rANaliTulUaw
nannud fosmitunismatininaudAgy vy

AN 3 ATTUIUNS U WINUBNTLALEANFIMSUADIUNYIUNS

I Decision maker |

2 Define users’ needs 3. Define significant weight
- Functionalities

- Multilingual
1. Set the objective of }_,_/,:a- ability —

chatbot Usability
Security and
Privacy

l

‘ Decision support | - ____——>‘ The suitable chatbot for healthcare

system

Procedure and system
model for Decision maker

a

2NN 4.6 lawaszuunisdnaulalunisidentynueanavsvaniungiuiadnsunsnaula

Y

€

nguuanslunasruunisandulalumsifenuenvend wivanuneuiadmsuy

Y

andula Suduanszuumsusnde finsdadulaiuaingusvasdlunisdaduladen

WAIUNTEUIUNISA ABININ AAAUTININUAAINUG DINISVDILARLLNUN N1TAAA UL

&

£%

NTZUIUAITA 3 AenisnmuatniinAud Ay ssLRazinagin1sandula LaznIzuIung
gavinefie seuun1sandula (Decision support system) in1sandulalagly nszuiuns

A1AUTUTIILATIEY ANILARULARE (Fuzzy Analytic Hierarchy Process: FAHP) luusiag

a

MG UM SILINUONTN L EUE NS UG IUNGIUIAMNAIILADINSVBIRARE U]

Y

wasnimainauladmuningUszasd Amuanaginisindulalunisiten dvue

uninanuddgvesusazinaeinsdadulands anvneginnisdaaulaszlasumaiony

(%
1Y

WLgEL Nuszuunssnaula (Decision support system ) Tusuideiiienislasunisiasn

MulynvenNwuizaudmsuan une1uIanuAuGeInIsvednaula Tuaniunisal

e

3 vinsdndulaenalifivinug Usvaun1salniesnunisiienuenvand miuaniune1us

v a

Weane 138 813veAnaulannIasugawazUsEaunsaldiuda vilrlignees uaugily

nisandula Asdunisidissuunisandula (Decision Support System: DSS) g vinl

v a

IewSsuiisunadnsnisdndulavesdndulailuuned Maenndemsatunisuseuiana
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vosszuumsdadule ammsimunnusinisindulaussiminnisdadulalaegsing
fadulatfun madnsannisnmsieauledildannisussananavesszuunisdndula $nns
Anufaunsadamai dwmalinadndundodie gndos aamdnivinig dsnelviin
Ustlomisoanunenuiaiitiszuunsdadulassnlilunisiadula

unaunN1sAnaula

‘ Hemdndla

s e as Hd Foyaaanasifiafiule

2. fruumranudinanirean Database by AHP (Significant welght)

Functionalities Functiona

e oo Multilingual ability Multilingual ability
| AT gz e s wEn Ly = :
- Usabllity Usability

(Security and Privacy) (Security and Privacy)

[ =3

r o T
LR T B W g W ;,l wovLmn e A FUR ORI ‘

o
Hanuazan (Math model)

“Dumﬂurw'lﬂ."ﬁwwmuql“:jlﬁmﬁu"m

AN 4.7 Fumeunisldiuveindula

n1stszuunsandula (Decision support system) unldlun1sdndulaginisavinla

o

Hyinsindulalanadnsnisdndulangndeswaziiiedionuninudein1svesandule

Y

e

[ 7
Y v a

nitlszuunmsdndulasuidgmlunisdedulanianududou  nsihszuunsdndulaun

T lunsendaulaivssloviidusgee dzain wazdiemanisligau

4.4 ﬂ‘iﬂjﬁﬂ‘t‘ﬂLL‘UVI‘UEWI‘?;Lﬁﬂqzﬂﬂéqﬁ%’UﬁﬂquWﬂqua
wdanldmmuanasiiunisdsdulalunsdnduladenwsmuend miuanune1uiads
Usznaudae & wnasmdn fadl 1) tnasinnsdnaulaileddu (Functionalities) 2) tneasainas
Fnaulanuannsanian wfivainuate (Multilingual ability) 3) wasinisindulanisld
314 (Usability 4) tnsuginisdmndulasiuanuvasadeswazainuidudiuda (Security and
Privacy) Waginausigaslun1sdndulagiuiu 8 el lawn inaeinnugnaeslunisnauen
a1 nainnilun1sneuRau naeisIuIuN I BTisedsu nawinudlan wiuas
AalaY inauainaand® (Feature) inauainistdanudne nasiuleulguasniaseuuaIy
Uaendy waginausidnsnsiindsdeya uazldfiansandmusyadonveauamuendivanyas

PEAUTEUUNSANAULAADNWTNUBNAIMSUFDIUNYIUIATIUIU 3 NLEBN WAIINUUNIY
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[

Aav8 3w msiindeduladaduimunuainaniuneiuiariinisuseifiuanudAgyaaanus

Y

3
Andaula vnismuuaszuaudIAgIeunaeinsinaula ﬁmﬁﬁmamﬁmﬁﬂmmﬁﬂﬁm
LaEATIIARUALARARGDIYRTRYa InensilSeulisuaudfyvesnaeidnduls nan1s
farsumadenidadmdnenuddguinian asdunanueni inunzaudmdy
FONUNYIUR %ﬂﬂi’l‘lﬁ%ﬂﬂ’ﬁ@fﬂﬁﬂﬁ] (Decision support system, DSS) Tunisidenuanuen
dwsuaniuneruiad wadnsannisldssuunisanduleililinadniiundede uas
aoandostumuiossvesgindula FamsUszinanaiievimadeniiivanzauniuns
ﬁmﬁui%mﬁiﬁmﬁuiaimaﬂiwauﬂﬁﬁﬁu%ut,%ﬁmeﬁmwmqumﬁa (Fuzzy Analytic
Hierarchy Process : FAHP) figtdl

1. ivdeyaainnisdunivaliininisdndule

2. shmswasusnavasdlindugiuuvesinaraunguinde

3. fnamamimnlussazinasinsindulanslunasivdnlunsindulauas

inasigoslunisindula

4. pnnauvdnnsdeanlunisanaula

a bl I ’oJ LY o w ! L3 % (Y
M1919N 4.10 ﬂ?iL‘UiEI“ULVIEJUU’]WUﬂﬂ'J’]@Jﬁqﬂ@i’]EJ@fU@ﬂLﬂm%‘ﬂﬁ]"\]ﬁmaﬂ

Expert | AA| AB|AC|AD |BA | BB |BC|BD|CA|CB|CC|CD|DA|DB|DC|DD

1 I CYp v a W \ \y="of 7 NEJIE o (@) EENENER
2 1 |5 ¢8 J|13 (BN N (8l e I2 |3 |1 |1 |1
3 1 |7 |5 |3 |7 |1 |3 |3 |5 |3 |1 [3 |3 |3 |3 |1

NA15N7 4.10 MeaTeivdeyasinnisdunivalivinisdadule dauau 3 v Ty
maseuiisuiminvesnaeinisindulavaniluseg dndunisiinisasuiuauaiedn

1d Y =)
LUUEU LUUVBIRIAUVAITNAGULATD



M19197 4.11 NMIAIIUNTEUIUNTAAUTUTNIATIENAUAGULATD (Fuzzy Analytic Hierarchy Process: FAHP)

Construct aggregated fuzzy-pairwise comparison matrix and calculated the fuzzy seometic mean value

1/n

Normalized weight

A 0.55
B 0.10
C 0.12
D 0.23

Sum 1.000

n
ﬁz[l—[ di] _=l,-+m,-+u,-
i=1 t 3
A B C D 7 wj
A | 1.000 | 1.000 | 1.000 | 3.63 4.72 577 | 2520 | 3.560 | 4.580 | 2.000 | 3.000 4.000 2.069 2.664 3.206 | 0341 | 054 0.77 0.55
B | 0174 | 0210 | 0277 1.00 1.00 1.00 1.00 1.44 2.00 0.35 0.40 0.50 0.497 0.582 0.73 0.08 0.12 0.18 0.13
C | 0951 0.279 0.397 0.5 0.69 1.26 1.000 1.000 1.000 0.40 0.48 0.63 0.66 0.55 0.75 0.11 0.11 0.18 0.13
D| 0250 | 0330 | 0500 | 2.00 2.47 2.89 1.59 2.08 2.52 1.000 | 1.000 1.000 0.94 1.14 1.38 0.16 0.23 0.33 0.24
4.166 4.936 6.07
0.165 0.202 0.24 sum 1.05
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N7 4.11 Fwnamadminlusdazinas nsdadulanslunaeindnluns
dindula doyadrstuazuldiaiminvesnasinisindulandniidduiniignde st
e (Functionalities) Sawiniu 0.55 wazthwnenuddaysedudduinlyidesaininn
lUdeelainusinnudasndonarainududiuda (Security and Privacy) tneusinnsldanu
(Usability) waztnausinuanansalunissesiunaisniw) (Multilingual ability) Faflanmin
0.23,0.12 1@y 0.10 MuaIeU

Tusdudnldasduiumsinamiminaudfyvennasisodsmunld Al
wneianugndedlunisneudiniu (Accurate) uag A2nunedisauiiatunisnoudiany
wiolunisuszanana (Respond time) fuduinasigesveunamidndulandniufe wnouei

#H9ndu (Functionalities) FTls1eazidenn1sAIUIUNIT

AsAUlNaUNnnaulataaA

A15199 4.12 Nan1sauNwalngiges A lunisanaula

Expert | A1A1 | A1A2 | A2A1 | A2A2

1 1 5 Hh 1
2 1 3 k 1
3 1 > B 1

A1919% 4.13 NsUsEINAaNan1IAUIM Fuzzy AHP Tunisimiintinaniuddgaeanuitdos

A Tun1senaula
Al A2
Al 1.000 | 1.000 | 1.000 | 3.62 344 J.5.77
A2 019 | 010 0.15 1.00 100 | 1.00
7 4 Wi
191 177 | 205 | 095 | 085 | 0.89 0.89
0.44 032 | 039 | 022 | 015 | 017 0.18
235 209 | 244
0.5 048 | 043 sum 1.07
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Normalized weights

Al 0.83
A2 0.17
Sum 1.000

ns1wazBentaduazuladnAiminauddyrennme AL uinndn A2 §9 Al
mneianugnaedlunsnaudny (Accurate) FailanimiinanudAgriniu 0.83 wag A2

g nuginusalun1srouAnunsan1sUsTLIaKa (Respond time) & eiiandiniin

AMNEAYWINAY 0.17 nanfe dAdedulaliiintnanudAgluaiuilendu( Functionalities)

U o

o [

TunasiaugnaeslunIsnauail (Accurate) IAnudAguinndtnamauslunis

pRUAIDINNTENITUTEINANE (Respond time)

A15199 4.14 nan1saunwalnaiges B lunisanaula

Expert | B1B1 | B1B2 | B2B1 | B2B2

1 1 5 5 1
2 1 3’ 3 1
3 1 % 3 "

A19199 4.15 MSUTEINANaNIIAIUINM Fuzzy AHP Tunsmuiutinanudfgyasanugigos

B Tun1sinaula

B1 B2
B1 1.000 1.000 1.000 0.22 0.28 0.40
B2 2.52 3.56 4,58 1.00 1.00 1.00
7 Wi wi
0.47 0.53 0.17 0.22 0.31 0.23
1.59 1.89 2.14 0.58 0.77 1.05 0.8
2.06 2.42 2.77
0.36 0.41 0.49 sum 1.03

Normalized weights
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w
B1 0.22
B2 0.78
Sum 1.000

nseazsdentauagUlainauimtnanuddguaann B2 11nnd Bl Funaeinis
Andaula B2 nunsdepuanlaluniwinaziiey dellaminanudidgvianu 0.78 uag

¢ v a = o A v o a1 3 9 Y W
insginsaadula Bl nunefiadiuiunivifsessu dearumdnanudidyiviaty 0.22
navfe WendulalidiminanudAylunasianuausanieniaanvaty Iunae

A lalunwinazdiey  JAMUEIRYIINNIMAUNIIUIUNIBINTOITU

A15199 4.16 Nan1sauNEalngges C lun1senaula

Expert | C1D1 | C1C2 | C2C1 | C2D2

1 1 3 3 1
2 1 5 %)) 1
3 1 % 3 1

A519% 4.17 nTUSEINANaNISAIUIM Fuzzy AHP Tunismdvtnanudfgyuesinui

go8 C Tlunisendaula

C1 C2
C1 1.000 1.000 1.000 2.52 3.56 4.58
C2 0.22 0.28 4.58 1.00 1.00 1.00
7 w; w;
1.59 1.89 2.14 0.17 0.22 0.31 0.23
0.47 0.53 0.63 0.58 0.77 1.05 0.8
2.06 2.42 2.77
0.36 0.41 0.49 sum 1.03

Normalized weights
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w
C1 0.78
Cc2 0.22

Sum 1.000

neazsdentauagulainauminaudfyvetnaet C1 w1nndt C2 Funaeinis
andula C1 mnefenaaudd (Feature) Fadlarumtdnadudidaviniu 0.78 uastnuainis
fndula C2 nuredinslt9u918 (User Friendly) @efiandinidnariudiAgivianu 0.22

nanife {andulalimiimdnanudifgluinaeinisldeau (Usability) 3unaeinuauds

Y

IS °o w J

(Feature) fimudAgu1nna nsldeudig (User Friendly)

A15199 4.18 NansduNwalNNgDe D lun1sinaula

Expert | D1D1 | D1D2 | D2D1 | D2D2

1 1 3 k- 1
2 1 5 5 1
3 1 3 G 1

A1519% 4.19 NTUTEINANANISAIUIM Fuzzy AHP Tunsmidivtnanuddguesnui

go8 D Tun1sdndula

D1 D2
D1 1.000 1.000 1.000 1.26 1.70 2.29
D2 0.44 0.58 0.79 1.00 1.00 1.00
7 Wi wi
1.12 1.30 1.51 0.47 0.64 0.85 0.65
0.66 0.76 0.89 0.28 0.37 0.49 0.38
1.78 2.06 2.4
0.42 0.49 0.56 sum 1.03

Normalized weights
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w
D1 0.63
D2 0.37
Sum 1.000

nseazdentduasulanauminaudAgyvennael D1 11NN D2 Funaeinis
andula D1 nunefenisiissuunseloviemuanudasasdelunsldnuwaznmsiivieyadsd
ATUINUNAMUAIAYYINAY 0.63 wazinadin1sindulaD2 nuedn1smnuAdnsn1saIng

(Authorization) @aflenuntinadudAywiniu 0.37 nanfe Handulalvidmdnaiudidsy

Tuinasianulasadenazaauidudaudi (Security and Privacy) 31naeinsisyuuns e

weweiuanuvasadelunsldnusaznisiivdoyads Sanudidguinnit msfvundns

A15L9194 (Authorization)

A1519% 4.20 NNSAUIUNILADNTLAUNZEL

Alternativel Alternative2 Alternative3
Alternativel | 1.000 1.000 1.000 | 0.25 0.33 0.50 4 5 6
Alternative?2 2 3 4 1.00 1.00 1.00 4 5 6
Alternative3 | 0.17 0.20 0.25 | 0.17 | 0.20 0.25 | 1.000 1.000 1.000
5 Wi Wi
1 1.18 1.44 0.21 0.30 0.43 0.31
2 2.45 2.88 0.42 0.61 0.86 0.63
0.34 0.34 0.4 0.07 0.085 0.12 0.09
3.34 3.97 4.7
0.21 0.25 0.30 sum 1.03
Normalized weights
w'
Alternativel 0.30
Alternative?2 0.50
Alternative3 0.20
Sum 1.000

NNFUTEIaNalUNTIIINARBNuIN BN ImINzaNa LN sAadauladenYeINTg

v 1Y [

andula lanadnsumidnanudidguinianluniadeni 2 Fedaimdnanuddgywiiiu
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0.50 #ava nn1sUsEIanan 1usruUn1sAndula (Decision Support System) Way
nszUINNIERUT U e gRLuUAquIAde (Fuzzy AHP) wudn denadasiuLLINIeNTg
dnaulavesgrhmaindulansumsussnananisdndularuszuumsinaula Tumiadoads
i mahssuunsinauladeauladenumuendmivaniuneiunamuauiesnisves
dadula wuiilauudede Wesenunslilumansademng waznisUssananariu
ﬂiSU’Jumié’WﬁU%‘u@ﬁLﬂi?%ﬁLLU‘UﬂQNLﬂﬁ@ (Fuzzy AHP) vilildesuay Fuzzy filndfies

uN13AndulaveYBININNTT NTEUINNTAAUTUTINATIER (AHP)

A1319% 4.21 e uinanuddgresnadisnaulandnuazinaifndulages

wnasinnsanaulanan um}!fl naginnsanaulagey mﬁj‘lfl
ﬂ'l'lﬁJ'd']ﬂiy ﬂ'J']SJE"I’]ﬂEUu

1. Funcionalities 0.55 1.1 Accurate 0.83
1.2 Respond time 0.17

2. Multilingual ability 0.10 2.1 Number of Language 0.22
2.2 Understanding 0.78
language and numeric

3. Usability 0.12 3.1 Feature 0.78
3.2 User friendly 0.22

4. Security and privacy 0.23 4.1 Security policy 0.63
4.2 Authorization 0.37

= T o o a
13199 4.22 ANUINUNAINUEIAYUDINALEBN
b

Alternativel 0.30

Alternative2 0.50

Alternative3 0.20

satiuasUlainiansandenusvuenluniadeni 2
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hutinAudAny
Functionalities 0.55

Accurate

Functionalities 0.537
Respond time

Security and privacy
0.237 Authorization

Security and privacy
0.23 Security policy

Multilingual ability 0.1
Number of Language

Multilingual ability
0.087 Understanding
language and numeric

Usability 0.139 User
friendly

Usability 0.12 Feature

AT 4.8 unuQilLsnwi (Radar Chart) wansumtnanuddgvednaeinisdndulavan

LALLNINSARAULAE DY

4.5 n15A5129iAU17 (Sensitivity analysis) ¥a9szuun1sanaula
nshaszianulivesszuunisiadula fusslovdesed udedosnisusuieu
anunisal Taguszasd Terfmunvesinaeinisdndulanieg deluniseonuuuszuunis
andulamisinsdmsgianubivesssuunsdndula wagssuualisiaudangulunig
Svumnaeinsinaulasasiminaud dyvesnasinsdadule wu Tunisdndulasy
sruumsindule o1afimsdsunlasingUszasdueanisdndula vietervuainasiluns
#ndula Feenavinlinadnsvesnisdndulaiiduniadenvessruunisdadulafnng
Wasuwdadluunsnsalszuunisandula aisamnsadsuiasuldmuniudesnisvesy
dindula Tngriunistmuainguszasd inasilumsdndula uastwiinauddyonnms
nsfndule seilifossaauneiausasuiilanmuandouvesesdns Whmneuazay
Foansfiuananaiu
Mnnsaifneisduldinsusudasuaimdnanuddyuennasinsiadul alval

PNMIUsEIIANG Ingiitayanauand
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A15°97 4.23 AUTNANUEAYUDININADNUAINTIATIZY

ANSAIUIUNRDNTIAUNZEL

Alternativel Alternative2 Alternative3
Alternativel | 1.00 1.00 1.00 4 5 6 2 3 4
Alternative2 | 0.17 0.20 0.25 | 1.00 1.00 1.00 2 3 4
Alternative3 | 0.25 0.33 0.50 | 0.25 0.33 0.50 | 1.00 1.00 1.00
4 Wi Wi

2 3.63 2.88 0.44 0.76 0.92 0.71

0.69 0.84 1 0.15 0.18 0.32 0.22

0.40 0.48 0.63 0.08 0.1 0.20 0.13

3.09 | 4.68 4.51

0.22 0.21 0.32 sum 1.05

Normalized weights

w'
Alternativel 0.68
Alternative2 0.20
Alternative3 0.12
Sum 1.00

MnmsUsznanalum M adenuanuenivsnzaunumsinduladenvesinnis
é’m%uiwé’amnﬂ%’uﬂ?{auﬂfmﬁfﬂﬂmuﬁﬁmmﬁﬁwmiﬁmau% wazyinTIATIzRAN
(Sensitivity Analysis) ﬁﬂﬁlﬁmaé’wéﬁmﬁﬂmmﬁﬁmmﬂﬁqmiumqLﬁaﬂﬁ 1 Fafidntwin
ARty 0.68 Fauandsarnnisdwialunsdinwadaun oﬁ’aﬁ?ummma@ﬂiﬁ’h
szuuN1Ianaula (Decision Support System) Tun1siaenuanuendinsuaniuneIuia Tu
uATel ansavinmsdeduladenlanseiuanudesnisveviinisdndula wazaiunse
Uuisunnudesnisuaztminaruddyldmunudesnisiviinisdadule snnndidy
nas1nnIsUsENaNan 1 uszuUN1TAndula (Decision Support System) wagnszuIUNIT

(%
v v a

aAuTuddiAsEiwuuAqaAde (Fuzzy AHP) wul1 @eandednulwInianisanaulaves

o

Hvin1sdadulaneunisuszutananisdndulanussuunisandula (Decision Support

System)



uni 5

A3Unan1IeuazvaLauaLuL

seuunmsanaulatifiingusvasdieniaussuumsdnaulalunsidenuanuendmiu
anune1uta neldtedmuaaiudeanisidedulalunaeinisdndulageUsuauasdade

4

Wenaunn . nsiszuunsindulasnUssgndldinlvigvinmsdedulalanadnsiigndeuas

oA A [ [ s ¥ Y a
Wwietie Wulumuingusvasduazanuisinmsvesdindula

NMAFASIUINSITaUNTANRAINT NITUIUNTEIRUTUTITIATIENAIINARULATE
Tuwsiagnadionlun I SMILINUeNAWNNEALE NS UADUNEIUIA ANUAINABINTVBILYI

nseanaulaiielilassuunisanaulainnukdug Tnalreeiuaniun1sainisidauasadelu

¢ @
5.1 inausiilalunisandula
& al v a v a a ° ) el'
wnannlglunisandulavesszuunsandulalunisidenuanuendmsvaniung urai
Wy Usenausmsnaeinisandulalausunm wazsinaminisdnaulagenunin laun 1)
I3 U a & o e e . [ LY d'
wnadainsandulaflandu (Functionalities) 2) tnasinisandulandiuaiuisanisniwii
narnuany (Multilingual ability) 3) tneginnsandulanisladeu (Usability) 4) tnausinig
andulasunuvasnnsuazanuidudiuda (Security and Privacy) dainusinisdndula
#afidu Functionality vanefia Msneumaufigndes nafldlunisneudiany inaeinis
sindulamnuaiunsanisniwnnainraie (Multilingual ability) nauneds A1siiniwvivans
warefsessumsidauvesld nstiudunius uagdeansegiudilaluniw msdnlaniwn
Tudad1n1y NMSLUIAT NSARAT TIUDIFLaTA19Y Lnarin1sandulanisladeu (Usability)
mnetle Anyalgny Medensldny uasiidnuvazianizyans wazinaansdadulaniu
AulasnnsuazaNLduadiuia(Security and Privacy) wainadie n1sissuusessuaiy
Uaendy aunsadesiuainulasndevaatayadniuneIuia wastayareadu1suusng
FIWINSAARaVENTINDYeya
13 v a d' v a =~ o U
wnaginsaadulanldlunisdnduladeniunvendiusuaaiuneirvialuszuunig

v a

Andula (Decision support system) AS9T lASIN15ANYING WY ITIUNTIURATINWITEN
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Netes Anfunsdunivel N15PBNLUUABUNTN N1IATIVADUALTIENTIVBILUUADUNY
nstdmetiawmanie Tunsiesgiieninaannsdnaulanungaungedmsuldlunuide
ATl lngdlanuneIuia JgInisnuanIUuneIuIa JleIaauiIuanAaen UL

Suuins a1ndeya Touuzii ANNAAIuAIe) NITEREuNIINAUNTOY ARSI Lay

AwnaEinIsanaularinzauige danrnugnies Wewsuazuldetiovian

5.2 STUUN1SANEUTR
szuunsanaulalunisidenwanuendnsuan I uneIUIalls1gazL unn 9l
dwd 1 JldnuimueingUszasalunsdndulanazivuanaeinisandulasiie
a A v
Meta9

¥

dwud 2 : Iputeyalumsdedulalunisidenwanvend msuaniuneiua Fause

RV
)

madeniiluusnveniilululdvesanuneiuiaivinnsidendeyauassieaziden usay
inainsindula

dudl 3 : msvnnhuilnanudrgvesdazinayinsiedulalagldinszuiunisaisu
FUGITLATIEMAIUAGULARD (Fuzzy Analytic Hierarchy Process: FAHP) @aWadnwsann
g % °o v 6 v a o A PN
WwinanuddguesnaueinisdadulagniiluldlunisGenusmueniivansay

AT 4 : NSTUIUNIS U TNUBNTL AU AUF NS UADIUNLIUNS

o 174 1

5.3 meunluldusslevy
av & ° v v & v a e v a ¢ a
navnmTIvelannsainlulduselonild Ao ssuunmsdnaulanlndlfesaniunisalasa
wardaudanguge aunsausuasulaniuanudesnisvesldndulalaeilinaeing
andulanlylunisdndulanunueiidauSinauaztadeidquain awnsaviligdndula
nIoanrunervraautsain lulguldegranuizay 2NunITAE U N15TRETT
NINYINT NISANUNALNTVRIBIANT havnsasiaauyserivlanwazanuianalalviugun
FUUINTT TINEINN50509TUNMTIUAsULUaImI LAl UlaB LAY N1 TEDATTNIUA IR

Tunmsiusnisvesaniunetuia wilviguims vsenwanuusenaun1smunuan Y

'
a1

WALNEAUAN TS ULYNUBNTUADIUNEIUTE  INNITAUALIUAFETNIULN T UNSFnAuTanN Y
syuun1sanaula (Decision support system ) masnauginisindulalunisidoninaeinis

srduladenunm wasinaeinisindulaudalsinauieniinliaenndesiuaniunisaiasuag
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fiauuaiug Wisswse undefowniign wandussuunisdndulaniinsiesiziaaula
(Sensitivity analysis) Tun15USULUAEUAIUADINITAIIY AIUAIUABINITVBINYIINT
aadula lavanunsadangu USuasulagn1smuuaAI LR 99anN15YahAasLN9INIg

Y

snaulanazmdnaudidny auanudsinmsveiandulale

5.4 Yanvasnisuszuunisanaula (Decision support system) unlgluns

U A

aduladenuynuendmiuaaiuneiuia
1) szuun1siadula (Decision support system) a’lmmm“@ﬁuimadaﬂLLEU“V]UEWlﬁ
WHgatd S uanIUNeIUIanINANR 0N fndula Taenisivuainguseaca
fuanwiesns Mvuatminauddyvonnasinsindule amuiidiadulafonis
2) sruumssinduladvilianiungiuiansiuianudesnsvesan une1uia fansu
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chatbots in other business field such as logistics, bank and service business but have no selection chatbot in
healthcare by using the decision support system (DSS). Some healthcare made a decision to select healthcare
chatbot by own opinion of each organization. Healthcare should realize in own policy, corporate environment
and healthcare and patient requirements in order to achieve the goal to have the suitable chatbot. It can help
healthcare to make reliable guidance or information. However, healthcare chatbots have a benefit to
transform many aspects to healthcare. Healthcare providers utilize healthcare chatbot to respond questions,
make an appointment and give information [8]. DSS is a computer application program that analyzes
business data and presents it so that user can make business decision easily [9]. The DSS can integrate
multiple variables and generate outcome and alternative outcome. The purpose of this research is to design
and develop a DSS to select healthcare chatbot and help healthcare to make reliable decision and meet both
of healthcare and patient requirements. The DSS in this research consider the criteria of functionalities,
multilingual ability, usability and security and privacy. Each criteria was calculated the score. The case study
of this research as healthcare in Bangkok, Thailand were used to assess the proposed DSS. After using the
DSS, the result showed that the designed and developed of DSS was successful in research.

2. LITERATURE REVIEW
2.1. Chatbot

Chatbot is computer program that simulate human conversation. Chatbot is a class of bots that have
existed in the chat platforms. The user can interact with them via graphical interfaces [10]. At the present,
chatbot is applied to artificial intelligence (AI). Chatbot can understand question and respond based on data it
has been collected. Chatbot collected data and trained on the data using AT and machine learning, natural
language processing (NLP) and rules defined by the developer. It helps chatbot to provide accurate and
efficient responses to all request. Chatbots have become an indispensable part of customer service strategy
because of immense business advantages. Chatbot can automate tasks and enhance operational efficiency and
customer experience. Chatbot has become an essential tool for business. Chatbot connected and engage with
customers, send reply and reduce cost and time compared to traditional methods. Chatbot has also proven
ability to collect information on business, identify qualified leads and close sales while automating customer
reach out and keeping tabs. Chatbot helps enterprises to free up their worker and make them focus more on
core, revenue generating task. Chatbot helps to improve the efficiency of operations. Chatbot is significant
tools in doing business to enhance customer satisfaction and improve revenue. The selection of the suitable
chatbot for organization become necessary for every business to ensure it meets customer requirement and
reach to achieve the goal of organization. The chatbot should have speed and flexibility to serve customer
service especially in service personnel. There is limitation in development of chatbot, it is ideal to implement
customer service support in such a way that both chatbot and human agents should work in tandem. The
chatbot should serve customers through multilingual capabilities in order to proceed with customer enquiries
from any part of the world. The deep learning (DL) and NLP technologies, several chatbots offer multilingual
support. The chatbot is designed to meet unique customer need, helping business to offer personalized
service. The chatbot should be able to send messages, alerts and reminder the customers or patients. Modern
cloud based technology helps chatbot offer quick and efficient customer support service for better customer
experience and customer satisfaction. Moreover, the chatbot should is prone to cyber security and data
protection. The chatbot should be able to protect against challenges and the risk of losing data during offering
trustworthy customer service. The chatbot should provide security and privacy to against loss of data and
other cyber attract that impact with cyber security and privacy. According to Table 1, this part is the chatbot
types that consists details of algorithm and features of each type of chatbots.

Table 1. Chatbot types [1]

No Types of chatbot Alponithms Features
1 Voice bot Natural language Applied voice to text and text to speech communication
understanding (NL1.)
2 Hybnd chatbot Machine learning/NLP Accurate composite of chatbot and live chat
3 Social messaging Self-learning and NLP The social media edges and interface by deploy of Al
chatbot algonthm
4 Menu-based chatbot NLP Based on menu-driver navigation and follow a decision tree
5 Skill chatbot Multinominal naive bayer Accomplish a specific set of tasks and using pre-defined
alogorithm skill software
6  Keyword-based NLP Performed customizable keyword and NLP
chatbot
7 Transactional bot Symbolic AT and NLP Complete a transaction and streamline the user experience
8  No code or low code AT and machine learning Allow for speedier application dehvery and further value
chatbot alporithms generation
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be affected by the individual performance and preferency and the criteria used to make decision [20]. DSS
can easy making business decision [21]. DSS is developed for solving practical problems of decision
alternatives evaluation on the basis [22].

DSS is a computer application program that analyzed business data and presents it so that users can
make business decision early. DSS can outcome and alternated outcome [6]. DSS is an information system
that help business in decision making that judgement and sequence of actions. The information system helps
the mid and high level management of an organization by analyzing volumes of unstructured data and
accumulating information that can help solve the problems and help in decision making. DSS is either human
powered or automated. DSS increases the speed and efficiency of decision making. It can collect and analyze
real time and automates monotonous managerial process that means more of the manager’s time can be spent
on making decision. It helps to improve communication within organization. However, the implementation of
decision making has high cost in investment. It can develop a dependence on DSS in daily decision making
to improve efficiency and speed. DSS attempts to combine the use of models or analytic techniques with data
access and retrieval functions. DSS also have the capacity to assist in making prediction when combine data
analysis tools to develop the model [23]. DSS in healthcare have generally targeted quality, risk mitigation,
productivity, and profitability outcomes of hospitals [24].

3. METHOD

Method MCDM is the method of making decision to determine the suitable alternative from a
number of different alternatives. MCDM is the main method to design the DSS that divided to these steps as
the following: i) identify the problem; ii) determine the condition; iii) checking the suitable alternatives;
iv) choose the best alternatives.

3.1. Data collection

This research involved design and development the DSS. There are two main types of data
collection in this research as the following:

a. Data for identifying criteria influencing selection healthcare chatbot

Data collection was came from literature review and expert interviews and opinions with people
who work and responsibility in Information Technelogy in Ministry of Public Health, practitioners and top
managers in healthcare organization both of public healthcare and private healthcare including the customers
or patients of heathcare, chatbot developers, the companies that design the service in chatbot and academia in
the university also. The data from literature review and interview are analyzed by using an Intemational
Olympic Committee (IOC) and Delphi method. The obtained criteria are analyzed by using the concept of
I0C and Delphi method. The examined factor was scored and the collected data were analyzed by statistical
techniques. The expert panel comprised 20 experts from practitioners in healthcare organization chatbot
developer companies and academia that are chosen on the basis of profession, work experience and research
activities are invited as the people who evaluate the criteria for the selection in this research. From the
previous researchs and literature reviews found that have no the research to select the healthcare chatbot by
using the DSS and lack of the research in criteria for selection healthcare chatbot directly. Some researchs
mentioned the selection chatbot in other fields such business service, banking, retail and wholesale, and
logistic and supply chain management.

b. Data for design and develop the DSS such as the possible healthcare chatbot and database of each criteria

Data for design and develop the DSS such as the possible healthcare chatbot and database of each
criteria are derived from literature review, interview the chatbot developer and chatbot service provider
including the academia. The analysis of these criteria was done by using in an AHP which is the tool for
MCDM. From the data obtained can be processed in AHP to decide by following: i) outline and define the
objective; ii) construct problem to a hierarchy: iii) build a pairwise comparison; and iv) structure priority for
each element on hierarchy.

After that, it established the DSS to select healthcare chatbot by using analytical hierarchy as a tool
for making decision. There are four parts of process in the DSS as the following: i) set the objective of
selection chatbot; ii) define user’s needs; iii) define significant weight of criteria; and iv) make decision to
select chatbot from alternative.

4.  RESULT AND DISCUSSION
4.1. Criteria for selection the healthcare chatbot

In Table 4 show criteria for selection chatbot in healthcare from literature review and related
research. The obtained criteria are analyzed by using IOC and Delphi method with the opinions of experts
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structure and contained information in the database of the DSS. The main criteria were obtained from
literature review and opinion of expert who have experience in healthcare. The result in selection optimizes
chatbot came from users’ needs and define significant weight of each decision maker. However, if there is
something change, the result of DSS is going to be changed also. Therefore, we should concem with the
sensitivity analysis also. From the literature review and related research found that lack of selection the
healthcare chatbot from using the DSS that make the reliability in making decision so the researcher filled the
gap by design and develop the DSS for selection healthcare chatbot.

ACKNOWLEDGEMENTS
We are grateful to Rajamangala University of Technology Phra Nakhon for supporting this study.

REFERENCES

[1]  C. Chakraborty, 5. Pal, M. Bhattacharya, 5. Dash, and S.-S. Lee, “Overview of Chatbots with special emphasis on artificial
mtelhgence-enabled ChatGPT 1 medical science,” Frontiers in Artificial Intelligence, vol 6, Oct. 2023, do1
10.3389/fra1.2023.1237704.

[2] P.Suta, X. Lan, B. Wu, P. Mongkolnam, and J. H. Chan, “An Overview of Machine Leaming in Chatbots.”” Internafional Journal
of Mechanical Engineering and Robotics Research, pp. 502-510, 2020, do1: 10.18178/jmerr.9.4.502-510.

[3] R Hardi, A N. C. Pee, and N. S. Herman, “Enhanced Secunty Framework On Chatbot Usmg Mac Address Authentication To
Customer Service Quality,” fnrernarional Journal of Scienfific & Technology Research, vol 9, no. 10, 2020, [Online]. Available:
WWW _ijstrorg

[4] M. Usak, M Kubiatko, M. S. Shabbir, O. V. Dudnik, K Jermsittiparsert, and L. Rajabion, “Health care service delivery based on
the Internet of thmngs: A systematic and comprehensive study,” International Journal of Communication Systems, vol. 33, no. 2,
Sep. 2019, doi: 10.1002/dac 4179.

[5] B.Utomo, T. Triwiyanto, S. Luthfiyah, W. Caesarendra, and V. A. Athavale, “ToT-based health nformation system using MitApp
for abnormal electrocardiogram signal momtonng,” Bulletin of Electrical Engineering and Informatics, vol. 13, no. 2, pp. 1103—
1110, Apr. 2024, do1: 10.11591/ee1.v1312.5205.

[6] S. Saleh, B. Cherradi, O. El Gannour, N. Gouiza, and O. Bouattane, “Healthcare monitoring system for automatic database
management using mobile application in IoT environment,” Bullerin of Electrical Engineering and Informatics, vol. 12, no. 2, pp.
1055-1068, Apr. 2023, do1: 10.11591/ee1.v1212.4282.

[71 L. Andrade-Arenas and C. Yactayo-Arnas, “Advances m the diagnosis of ocular diseases: an innovative approach through an
expert system,” Bullenn of Electrical Engineering and Informarics, vol. 13, no. 4, pp. 2828-2840, Aug 2024, doi:
10.11591/eei v13i4 7971

[8] I-C. Chang, Y.-S. Shih, and K.-M. Kuo, “Why would you use medical chatbots? mterview and survey,” fnternational Journal of

[9] W. Meethom and N. Koohathongsumrit, “An Integrated Potential Assessment Criteria and TOPSIS Based Decision Support
System for Road Freight Transportation Routing,” KMUTNE Internarional Journal of Applied Science and Technology, vol. 13,
no. 4, Jan 2019, doi: 10.14416/j .ijast.2019.01.002.

[10] T. Lalwam, S. Bhalotia, A Pal, 5. Bisen, and V. Rathod, “Implementation of a Chat Bot System usmg AI and NLP,”
Internarional Journal of novative Research in Compurer Science &amp; Technology, vol. 6, no. 3, pp. 26-30, May 2018, doi:
10.21276/jirest. 2018 6.3.2.

[11] R. Jegadeesan, D. Srmivas, N. Umapathi, G. Karthick, and N. Venkateswaran, “Personal Healthcare Chatbot for Medical
Suggestions usmg Artifictal Intelhgence and Machine Leamung,” Euwropean Chemical Bulletin, 2023, dox
10.31838/ecb/2023.12.53.670.

[12] V. M Research, “Healthcare Chatbot Market,” Vantage Market Research. [Online]. Available: www vantagemarketresearch com.
(Accessed: Jan. 23, 2024).

[13] W.P.Goh, X Tao,J. Zhang, and J. Yong, “Decision support systems for adoption in dental clinics: A survey,” Knowledge-Based
Systems, vol. 104, pp. 195-206, Jul 2016, doi: 10.1016/) knosys.2016.04.022.

[14] V. S. Barletta, D. Caivano, L. Cohizzi, G. Dimauro, and M. Piattim, “Chmical-chatbot AHP evaluation based on ‘quality in use’ of
ISO/IEC 25010," International Jowrnal of Medical Informatics, vol 170, p. 104951, Feb. 2023, dou:
10.1016/).ymedm£.2022.104951.

[15] T Dave, S. A Athaluri, and S. Singh, “ChatGPT in medicine: an overview of its applications, advantages, limitations, future
prospects, and ethical considerations,” Frontiers in Artificial Intelligence, vol. 6, May 2023, dor: 10.3389/fra1.2023.1169595.

[16] J Moilanen, N. van Berkel, A Visuri, U. Gadiraju, W. van der Maden, and S. Hosio, “Supporting mental health self-care
discovery through a chatbot,” Frontiers in Digital Health, vol. 5, Mar. 2023, do1: 10.3389/fdgth.2023.1034724.

[17] T. Saaty, “The analytic hierarchy process: Planning, priority setting, resources allocation,” Journal of Mathematical Psychology,
1980.

[18] R.B.Y.Syah, H. Satria, M. Elveny, and M. K. M. Nasution, “Complexity prediction model: a model for mult1-object complexity
in consideration to business uncertainty problems,” Bulletin of Electrical Engineering and Informatics, vol. 12, no. 6, pp. 3697—
3705, Dec. 2023, doi: 10.11591/ee1v12i6.5380.

[19] M. M. Amin and Y. Dwitayanti, “The model of decision support system using hybrid method and actual weighting for the study
program ranking,” Bulletin of Electrical Engineering and Informatics, vol. 13, no. 3, pp. 2048-2057, Jun 2024, dorx:
10.11591/eei v13i3.7038.

[20] R H. Sprague, “A Framework for the Development of Decision Support Systems,” MIS Quarterly, vol. 4, no. 4, pp. 1-27, Dec.
1980, do1: 10.2307/248957.

[21] A Ounsr, P. Tabkosai, A. Kengpol, and 5. Tuammee, “Design of a Decision Support System for Functional Beverage
Flavormg,” KMUTNB International Journal of Applied Science and Technology, vol. 12, no. 3, Dec. 2018, dou:
10.14416/.ijast.2018.12.006.

[22] N. D. Pankratova and N. I Nedashkovskaya, “A decision support system for evaluation of decision alteratives on basis of a
network criteria model,” in 2017 IEEE First Ukraine Conference on Electrical and Computer Engineering (UKRCON), IEEE,

Development a decision support system for selection healthcare chatbot (Sirirak Phoorivaphan)

110



111

S

N THERI gL
SN

e

e ety

T s 0N
v ICCREDDIEYy 4

ar't-'mi-h'ffi‘i




Us2IRN15ANEILAZAITITN9IU

o unwana WNEANFTINY JIveiius
T heu Uifia 30 fiquigy 2521
aliaun UAINANT NTUNNINIUAT
UszinnisAnen

AN15ANE Yosniy
WA TU U UANINEIAdaduey
UIM3gINavIn W IngaemAlulaguIuas

Aumndaazaaunineudagiu
919158U58INAULUINITTING
WIngaemAlulaguIuAS

140 DUWWRNAUNUS KYNNTLYUTIY LWANLDITBN NNY. 10530

112

YAdusan1sAnun
2547

2545



	Titlepage


	Abstract


	Acknowledgements


	Contents


	Chaptet 1


	Chaptet 2


	Chaptet 3


	Chaptet 4


	Chaptet 5


	Reference


	Appendix


	Profile





