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Abstract

The academic article titled Dynamics of Modern Marketing: An Analysis of the Roles of Digital
Technology and Consumer Behavior aims to synthesize knowledge on the transformation of marketing
concepts and strategies within the context of digital technology advancement, big data, and artificial
intelligence in marketing. This study employs an analytical literature review and conceptual synthesis of
both domestic and international academic sources. The findings identify three key dimensions of modern
marketing dynamics: (1) digital marketing emphasizing seamless integration across communication
channels, (2) the application of artificial intelligence in marketing to enhance data analytics, predictive
decision-making, and personalized communication, and (3) the enhancement of customer experience
across all touchpoints throughout the customer journey The discussion reveals that while value-based
marketing and relationship marketing remain fundamental theoretical foundations, digital technologies and
Al have significantly reshaped marketing into a more dynamic and data-driven paradigm. In particular,
personalization and precision marketing play a critical role in increasing the relevance and effectiveness of
marketing communication. However, the implementation of these technologies also raises concerns
regarding ethical issues, data privacy, and consumer trust. The study recommends that organizations adopt
a hybrid human—Al collaboration approach, alongside establishing ethical data governance, transparency
practices, and continuous skill development for marketing professionals. Such strategies are essential for

achieving sustainable competitive advantage in the evolving digital marketing landscape

Keywords : Digital Marketing Al in Marketing Customer Experience
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wAamMIAaNALTIFNNUS lasliaanunan ﬂd'n,ﬂunaﬂqﬂﬂumiﬁag@ TNHN URZLESURIIANMUFUWBEAL
and lasawizluuSunvesgsfiauinmg %qmwé’uw”uﬁm:ﬂimumszﬁmaugﬂﬁﬁﬁwmﬂﬁm@@iamw

o

NALAAINAUNITUIAITEN WUIAAAINAIEEHTaUIALARINAINNEITINIINTARNA LN bAIAINNNT La

=)

[y oA ' a ' =2 o v a o ' ' . v
nenbndiNyIae9aL Lmiwmmisnmgmmmmmmiwqmmimwzma @aN" Gronroos (1994) g
YYIUNIOUUWIAANITARIALTIFUN KT LALEHATINITARIAADNIZLIBNTIANITRINI TN UAZLETUEI

o o o o vA o a A ' A ' A oA o A o
mwawwuﬁﬂu@lnmLLa:gstu"L@muLayau 9 mumnmmﬂamuqmmLLa:miﬂgmmuarytymiﬁh
a X o @ ) . A v o a [
wwdfadiiuunuInvasanntinga (Trust) WAzAINj9% (Commitment) Fadulsodanlwnsane
ANUFNRUTTEIHUIzRI9046nIALANEAT Morgan waz Hunt (1994) ldtiiaua “Commitment-Trust Theory
. . 4 . o . e o o . .
of Relationship Marketing” @sfiatdunseunguffagvainmsaaaidsgunus lasafuraiianalinda
LLazmwmjaﬁmﬂuﬁaLLﬂi%ﬁ'ﬂﬁmwa@iaﬂ's']m’mﬁa ANNANG LLa:mwLﬁulamad@;é'uﬁuﬂumﬁﬂm
ANUFNRUSIUIzEZE1Y MnasdnIaanInaiana lindaszanugainld dentisaannulduiven
LRZANNTALEI I UAMVFNANUTNIINNTAANA HanINnH Kotler waz Keller (2016) laasu1ainnisaanaiss
o o I ' A ’ A o o o ' o '
auwuﬂﬂumwuwaaLLmﬂ@mmm@qﬂi%uﬁxgamnqmms’mnmm’maaﬁm aNAN LAZLATALIBNY
7319 Tcﬂsﬂﬁmwén@Ttyﬁunﬁiu’%miﬂizaumizﬁgnﬁw (Customer Experience Management) N3Ra&1IUWLL

F0INY LLazmﬂ"ﬁﬁa;ﬂaLﬁaLa’%uﬁwmwﬁuﬁuﬁ’aam@imﬁaa WWIAAAINE1IIRE DR IALARAINITIU R
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Aaa o a

unumzasgnangsae ldgwusiiasnegiie luuSunseiniseaadina nosjnieaadasunusimi
anudman thasamnaluladasaunauszfosinuoanlaiidaliasdnsaunsnfade fFoas wazasns

6 v

Ujsuwusnugnen ldadslnafauazdaiitos mslfszuunininnudunusgnd (Customer Relationship

A a 6 ¥ a A o o A
Management : CRM) ﬂ']i@]ﬂ"]@]LLU‘]JLﬂW"]ﬁ.qlﬂﬂﬂ LLazﬂ']iﬁaﬁ"]iLL‘U‘ULif;lavL'ﬂN ﬂ'J%LﬂuLﬂia\‘lNﬂﬁ']ﬂny'ﬂT'JU

Lﬁ’%&la%ﬁamwwé’uw”uﬂm:mmﬁ'ﬂﬁmaa@nﬁﬂmw:ma (Payne & Frow, 2005)

3. 998 TULARBWNAIANTITARAALA 2026 (Drivers of Marketing Dynamics)

3.1 Tgoniszfnguazszuuanludd (Al & Automation)
Al "L;iLﬁmLL@iLflum%auﬁa?mﬁ:ﬁiagawhﬁfu LL@iﬂmmﬂu@‘i”aﬁmu@m‘sé’@ﬁﬂaL%aﬂaﬂqﬂﬁma\‘l
6 o 6 a a 6
29an3lud 2026 M3 Al unlglunsaansaingfnssy nNseanuuy Customer Journey WULLSEA N3]
[ ' 2 ' a . . o % a a X =
WRTNTUTULGAITRAINNFILEINNITVILLUY Personalization ml%mmmﬂﬁﬂi:awﬁmwgwu &3

a

Tanyse@us (Artificial Intelligence : Al) Laz3z UV LWaA (Automation) Lduinaluladdauniunuin
Ul 3 9

(]

asmﬁa@iamnﬂﬁsmuﬂaﬂmuaﬁ”’mmammgﬁa 73119 warmIamaluanlTsed 21 uwidaas Al e
anumuInvadszuuaaniuaasiumateu Tianzd uazdadulafouuuuaddyyivesayud e
'mmé’@qu”ﬁagdLﬁuﬂwﬂﬁﬂﬂIuiaﬁl,ﬁaﬂ@Lmuﬁaaﬁfumi,um'iﬁwmumawgwﬂum:mums@m 9 98194
U32@nSn1w (Russell & Norvig, 2021) indmnmsinwinaunnuadiin Al iduwilawmasagsaanalulad
gIFwing lag McCarthy (2007) 83u1897 Al Aasnaaiuazimnsulumisaadassniseasosianunsn
LLﬁﬂtymvlﬁazmﬁmqwa fau msw"’mmmﬂﬁﬂﬂ'm%'mjma{u,ﬂ%iaa (Machine Learning) Wazn3i3uiidedn
(Deep Learning) letasifndaninusunsnves Al slﬁmminﬂi:mawaﬁagamm@lmyjLLa:ﬁumgﬂLmuﬁ
fudauldatiudugt sauald Al gnihlddzgndldlunainnaisgaswnie niiinsaaia naiu
MIUANE LATNINEA (Goodfellow et al., 2016)

fRIVUTUNNNINNTAaNA Al Lz Automation l@ldandunuinadistatanlunsiasey
wn@nswguilna mimanisnianudainis mdnueAULNeTa LR MIROININMIARIARLLLANE
uaaa (Personalized Marketing) Davenport, Guha, Grewal W&z Bressgott (2020) izlp"] Al $28lR9ANT
mmam‘ﬂ5ﬂumﬂmmm@LLuumamuvliJ;jmwm@ﬁm”umﬁamﬁ’um]”agml,a:ﬂﬁﬁm’?ulaL%am@mini
(Predictive Decision-Making) %ddawa@iaﬂszﬁﬂﬁwama\‘maqwﬁmammmmmdﬁﬁfﬂﬁwﬁ'@ wananit Huang
W8z Rust (2018) Lauadn Al I INALNURIBRELARUWIIUNIINITANALY 3 J2aU laun s
A& (Mechanical Tasks) $1893LAT% (Analytical Tasks) WAzl TIa130aL (Emotional Tasks) 1% A3lT
wravaalumIuinagndn wiaszunuuzthudaaludd %aﬁi'sﬂﬂﬂiz@”ﬂﬂs:mminimaagnﬁwLLa:La’%ua%'m

mwé’uw”ufnmmaizijaaﬁmﬁ'mju’ﬂm
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3.2 MIANALTY Personalization Laz Precision Marketing

'
o o A

NNIAANALTY Personalization Wz Precision Marketing LﬂuLLmﬁﬂmﬂmluqﬂmmm@@% an

@

yaudumaiiauadud) uIns wazmMIResIMInIsamaliFanasasnuanadasns anuawla wazuSun
wwzvaIguIlnaudaze unun1slENagNINMIAMAaUULNINTY (Mass Marketing) uifaainan? laTu
mswannenuianivaunaluladasauna doyssualng uazdygiyedeg Fetanlwasdns
mmmﬁmm:ﬁwqﬁnsauﬁuﬂm‘tmﬁaﬁmm:ﬁwLﬁunaqwﬂﬁamdLL&ius‘hmrlﬁa{‘iru (Kotler, Kartajaya, &

Setiawan, 2021) Personalization 1#u5unnismsaananunafansdsuudaiiann Tataue nadseaunmsol

% (2 a

°uaagn@Tﬂﬁmm:auﬁué'ﬂwmzmmwauwia:qﬂm lasaAutayamungAnIsy ANNTaY warlseiams

u

U JFuRUSIULUTUG Wedel Waz Kannan (2016) 32131m13aa1aLE4 Personalization TasLuananga7as

v A

(Relevance) 184n1378/1T FIHALARNAT#IUTIN ANURInala LaLaaIINITABLAUEIABAINTTUNI

U

o [ =

X [ & . . . ' Ly 9 o a <& §
ﬂ'li@]ﬂ'lﬂgﬂ“ﬂ%ﬂﬁ']d“%ﬁﬁ']ﬂm UUeLAEINW Precision Marketing &JGLuuﬂqilﬁTaHﬂLLaZﬂ'ﬁﬂJLﬂi’]zﬁ“ﬂugﬂLﬁﬂ

3

v A

Awuanguidmansadniazidse uazdia1Inaneaa ldag ndnmanzaw Twamfmanzas wazr1w
FoaIfinanzaa LLmﬁ@f:aa@ﬂﬁaaﬁ'ummm@ﬁm”umﬁlam‘ﬁmj”aga (Data-Driven Marketing) lag Li W&z
Kannan (2014) T 11531 Precision Marketing Ta8lwasdnssunsatfndszinsaiwnslenswennma
NIAAA a@ﬁmuﬁhﬁ‘iuﬂu LmzLﬁuwamauLmumnmsamumdmimm (Marketing ROI) MIWN@w1ua4
Al UAz32UUBA WA LT ULESNUNUINT8Y Personalization Waz Precision Marketing aensinudany lag
Davenport et al. (2020) 32141 Al TaaliasdnsmansndszuianadayagndswiuunnuuuFeaingd uas
a%wa‘ﬂ”aLauamww:qﬂﬂalmzé’uﬁm‘sﬁwmmaaugm?’[ximmsmaa%’uvlﬁ L% TEUULUSIN ARAN 00 Luale
MM AUATIANANAINDANTIY wazmIFessLULLSULRsuaILSUN (Context-Aware Marketing)
agin9l3fieu NMIaanaLTs Personalization W&z Precision Marketing 9LnGanuanuinmea
PurrnLazaududuazaitaya Imﬂmww:mmﬁmamaqﬁuﬂmLﬁmﬁ'umﬂﬁmamm M3 waz
mﬁmsw:ﬁﬂ’agamuqﬂﬂa Martin W&z Murphy (2017) FltAninsvennuldselauaznisvenina

Aa '

B aNaLINRNIZRN DNIRINANIZNULTY awiammvlf?’nas[a LRZANURNAWBD THLHNITERIULTUANL

2

Huslne asun asdnsduiudasasnuuunagnt Personalization UWAUIIUBINTUTTIN ANWTLAATOL Uae

2

mié‘”umaml”agamuqﬂﬂa

4. ﬂ’]i%tﬂ‘i’lzﬁlﬂ%ﬂﬁlﬁ ﬂﬁLl%QﬂﬂGﬂﬂi@lﬂﬂﬂEgﬂiﬁ&i

4.1 Marketing Mix 4Ps vs 7Ps luga@ara
uwIfaaIBlIzEUNIINITAANa (Marketing Mix) LﬂmﬁalunsauLLmﬁ@ﬁyugmmaammm@ﬁ
ldsumislgaiauninanslunmsnausunagniniegsfia las McCarthy (1960) léiiauauniia Marketing
Mix 4Ps Usznaual8 WRaAMH (Product) 311 (Price) T84N194n1135903191U1e (Place) WAZNNIHILRIN
n13@a1a (Promotion) e‘fmQJLﬁumiu‘%msmﬁﬂiznaumamimmLﬁaaummmﬁaamsmaa;ju%lnmmt

miagl,ﬂmmwaaaaﬁm
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atnalshany msmﬁﬂmmawaﬂmm%ammﬁﬁaLLazmsmmyﬁwaamﬂu‘%mi linsau
4Ps Qfﬁmnﬁ’hﬁ"ﬁaﬁ‘hﬁ'@luﬂﬁaﬁmmm@m@‘luu‘%wﬁﬁuﬂsmumifﬁuazﬂﬁﬁuﬁuﬁ‘szijam‘ﬂsﬁ'u
and" Booms WAz Bitner (1981) 3aiawansvenunsauuwdIfAaidu Marketing Mix 7Ps TagtAvasdlsznay
FUANINT (People) NITUIUNTT (Process) UATANBMENIINIEAN (Physical Evidence) Wassan
snEizlanzaITIfiIsIMazaNudAYvedszaunsaiand lugaddna unumads Marketing Mix ¥
4Ps uaz 7Ps lesunsusuianuatnfiiudety Kotler uaz Keller (2016) seydnAanmt i lddiaaglu
gmmuﬁ'uﬁaovlﬁ wATINTILINNIAINA Uszaunsotaanlan Lm:qmmﬁﬁ@mmmammﬁ iﬁﬂﬁl%gﬂﬁ%ﬂ”@
ﬁmmﬁ@mﬂ;umﬂi‘fumuﬂavlﬂm'sﬁmum’]mLmuwa'i'@] (Dynamic Pricing) e AiTaInInIIsaswIng
°ummrm"s”’mﬁwme‘g\nﬁuvlﬂ;jLLwa@]wa‘?uﬁﬂauLﬁ‘?ﬁﬁLLamamaauvlaﬁ FInMIFILES UMM AAEnIN
mi?}amsmaLﬁmvlﬂij*sﬁ'ammuuaaamamuéaa\?\muaaﬂaﬁ dmiunsay 7Ps luga@inia aadisznay
duyaansiununidanagnlunmsaiedezaunsaluazanudunuiiugne ﬂgﬂugﬂ wUUMIUSATlay
uysduaznsltinalulad 15w urausauazszuudaludl@ nazuaumagnusulvianunada Tddla uas
windlidugudnansriuszudana mm:‘ﬁ'é’ﬂwmzmamsm'lwvlaivlﬁﬁ‘hﬁﬂagluanmﬁa%a wavenslug
FNWLIAABNAINS 1w LIV lod waUwaaTh LLa:SumaﬁinEﬂf %aﬁwa@iamﬁu;ﬁm@i'n,l,a:m'mml,%aﬁa
289UUTUA (Lovelock & Wirtz, 2016) #N3TNANILEIWININEIN Marketing Mix 4Ps 813 ldiiaawalunns

'
aa v A o

a%msmmm@qﬂmmﬂmu%m Lﬁaamnﬂi‘maﬁwuuaamnﬁdam’ﬂnﬂuﬁé’ﬂ Yeinsau 7Ps Uaaw

ﬁ@majuua:mamQwﬁ&%\‘lﬂimummimﬂﬂh a89'l3f@u Constantinides (2006) L&1a311149 4Ps Wae
7Ps fafiquenlugiuziatosfiofslasiaiio winlatunisdivdszyndldaeandosnuuiunddnaua:
wndnvanguilnafiaouudadly

4.2 Omni-Channel Marketing L8z Customer Journey

wnAamMInaauuLanaTaIneldnamainisaliiasain Single-Channel waz Multi-Channel
§ Omni-Channel Marketing %axj\aLﬁumigimwmmmﬁaamamsamia%‘am‘ma:m‘smUlﬁlﬂ%ﬂi:anmmi
\dennuatnelivansa (Seamless Experience) fniugne lidnazidugasmisaulart aawlad n3addvia
uNaAWasuEd 9 (Verhoef et al., 2015) LLmﬁ@ﬁa:ﬁaumsmﬁﬂmmaawqaﬂﬁuQu’%‘[nmﬁﬁmsaﬁ'ﬂf
WETaINIAaeanIzuIwmMIaasulada Verhoef et al. (2015) aTU1891 Omni-Channel Marketing LeN§14
971 Multi-Channel 397 L@t paiRaswangasma LL@iLﬁfumiL%auIm%Qa ATTUIWMT uazdszaunTol
maagnﬁﬂunnq@é’mﬁa (Touchpoints) IRiAugaaadadIny LwIAAaINaIYIN IR BIANTENNITRET
Uszsunanignduuuasdim LLa:Lﬁuqmmﬁgnﬁﬁué’lm:m:ma

luynzLAnany wwifie Customer Journey Lﬂumam%wﬁzyﬁl%a%mmmzmumsﬁgﬂﬁﬂﬁmu

@
o

ﬁ"l_lLLlli% (mLL@iﬁaumi%'uimmﬁadmi T.i‘ﬁ'j']\‘lﬂ']iﬁluﬁhl"ﬁlaﬂﬂ ﬂ"liﬁ@ﬁ%l"ﬂ%ﬂ vLﬂ'ﬂuﬁGﬂiZﬁUﬂ']ifﬁ:%ﬁ’\‘]ﬂ'ﬁ
@9 Lemon uaz Verhoef (2016) 321)41 Customer Journey Usznauad BhAT8Y Touchpoints ﬁgﬂ RHY
UFuWusNULLIUA e'fidmagﬂmuquimaaﬁm (Brand-Owned) ¢¢1 (Partner-Owned) an¢iad (Customer-
owned) WIDRIANNBUAN (Social/External) N17UImHIN1T Omni-Channel Marketing WAAUNIIUINIT

Customer Journey TatlwasAnssnaninaanuundszaumasigndiatnaduszuy lasnadanlostayain
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‘qﬂ"ﬁaomdLﬁaﬁwmwmﬁﬂawqamm ANABINT LLazmmrﬁmaagﬂﬁﬂmlﬁiaz"ﬁawm Journey l@aging

' v (3

e (Homburg et al., 2017) LLmﬁ@ﬁaa@ﬂﬁaaﬁummm@qal%ﬂﬁmmuanmLﬂuﬂuﬁnma (Customer-

9 U

' o

Centric Marketing) tnalulad@dvauszdoysrmalngdunumdrdydaniswaul Omni-Channel uaz
Customer Journey lagiawiznisliszuuiinnzidayauaz Al LﬁaszqgﬂLLuquﬁmsmaagﬂﬁwu,fuu
Boalngd vinldesdnsmunsasiianationn Tolana LLa:mi?amiﬁmm:amluu@ia:ﬁ;@é’uci’a"l,éfaﬂ'wﬁ
1928NTNIW (Wedel & Kannan, 2016) wonan#t n3tdanles Omni-Channel 71 Personalization 53578
snazaulszsunaigndussiaiuaianuAnddauuTud

28149 13A@1%W NMTUSHIT Omni-Channel Marketing L8z Customer Journey ﬂ’dLN"Emvﬁ"umm
MNERaoUIzNT L% ANUTUTaUYBINITYIHINITEYRINNAADTDINIS aulirenndaIved
Uszsunanigndn usztziauduanuidudiudivasdoyagndn (Payne et al., 2017) asdnidssuiudasil
Tassafaugudwnalulad nagnivaya LLazi‘wuﬁiiuaaﬁnsﬁaﬁfnagumsﬁﬁmmmugimmi

4.3. WaIaUIEIBLITRUMINIAaa (Marketing Mix 7Ps)

aa

€A a A Y =3 . v
JATAW ULNNNWAT (2568) vl,@ﬂm’mawa’mmaomuﬂimumdmmm@ 1%

o9 U

WON WA CpSSIEE

atlaq1iu 7Ps Ll g esnaTa 98y N&I N LL@i@Taaﬁwmmf'sMﬁ‘uuuugimﬂmmﬁaa%waﬂs:aunwatﬁﬁﬁ

). -

542
q

1. Product (WAANTUM) fadiiin "MIFINAMA" (Value Creation) ANNNILAR DAFH1]

v

qua
viu MaasuIanduluiaissauianaulandgunwidadasnu
= U =1 1 J v v

2. Price (11A1) Wadadmumadanuiangugiiu (Dynamic Pricing) uazdasaziauiianiu
£z ' A a [ (d s .
duanlafivunudszlominlasy (Perceived Value)

3. Place (T84n19) L/Asurug Omni-Channel fia n1siandaiiudaan lastuazaaulasiidn
Wnersnuatngliande

4. Promotion (NM3&IL&3NNNTAaNA) LUAsuIINNIRagITNILagduwn1saaanuangd

(Precision Marketing) latl% Data iassluslatuniaslanoyaaa
v { Y Aa { v o té [l Qs
5. People (yARNT) WiuaNuiBsmguazmiliuinmanaisanudsitls sadulfady

f%'m“'tyfl,wu&maumﬁumf@gmm:ﬁ@%u’l,a]f’fj?a

6. Process (N3¥UI%N3) A04dAMNAZAIN 110157 WzAAYARZQA (Pain Points) 11w Tuaau
mMytszuiiheniomssadinnga

7. Physical Evidence (fn#mzmamuniw) asauagalfennuindedevesminiiulod
F9mngldas uazussnmewasgenefitisananuidoslunsdaiule

4.4 NITVIUNMIAAFULATD (Consumer Decision Making Process)

'
A A o

o o ' Aa o a [ Fa & o =
‘W’ﬁ&lm‘VT W'J\‘}H)N LLRE E@i@]ﬁ: NLW&JWﬂuﬁi (2568) vlﬂﬂa']'lﬁ\‘}ﬂi:u’luﬂ']iu“ 5 VUADURIATY DI

uaszInaaunNINEWavas 7Ps LﬂTﬂvlﬂﬂizéju A9%h
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1. mﬁusﬂmm (Problem Recognition) Nuﬂﬂmaﬂmmws\aams (LT amna“umww
°1|u) 7Ps luenu Product Uaz Physical Evidence (11t msanmmwmmmana) KH LS;JM‘LWIU’WI@]N%

2. miﬂuﬁwaga (Information Search) t}duﬂﬂﬂﬂumﬂwmaﬂ Promotion (ﬂaummﬂ‘ﬁ
ANN3) uaz People (WiNMURIaBUNIIOULTES) a:‘ﬁwlﬁﬁagaﬁﬁ%ﬂu

%

3. mydsziiiumalian (Evaluation of Alternatives) #u3lnau3suifisy Price uaz Product
QmmwﬁaaL@iuﬂh&jLL"zjasl,u‘mmﬁmm:aw

4. misasulada (Purchase Decision) 9386w Place (AuazaInlun3e) waz Process
(mgu@auvlajﬂ;amﬂ) useaauinezdaasmiala

5. wqﬁmm%é’aﬂﬁ%a (Post-Purchase Behavior) #1n Product §a339uazil Process NIQUA

o Aa ° . & 3 '
HRRINNIVIUNA ﬁ]z%’]vl,l] igﬂ’]i‘ﬁi]‘ﬁ’] LLRSNIIVaNaa

5. uwa*gﬂ

UNAMNITINILIB wai’mmmmﬂqﬂslmj: mMIeNnziununvadnaluladddnawazngdnssy
Huslna Sdagueaidinedinnzinaddsuulasvesumifauaznagniniiniiaaianislduiunaes

Aaa o v ' a & & 0 v o a a a v A A
waluladddna Joyavwalng uazlygdazdvg Sdnalduounsduiiugsfauazwndnisuguilnad

o o o a & v & M v e

ANututauuaznaiauIndslin minummssunsnuaadliidwiinemagalnalaldyastuions
waniAsududuazine wminudlianudmdgiumasiague dszaumaol uazanusuRuSIzazen Ny
anen
U

o

HANNIIATIEHE LWL wndamIamaiiguduszmIamaiiFunusssaudusnguddn
paInIaatagalni uwdldsunisdavaariiunisdszandliinalulad Al uazszuudaluda IR
ﬂi:ﬁwﬁmwlumﬁLﬂiﬂ:ﬁﬁaga mmmnwrﬁwq@mswjﬁim LLﬂzﬂﬂi@”@ﬁﬂﬁ]L%anaqﬂﬁmmuﬁmﬁ'u
MIAa1aLB4 Personalization Waz Precision Marketing lananaidunalnnanlunisaisdssaunisalianis
yAAA LLazLﬁ'umwLﬁml”awmmiﬁamsmammm@‘Lm:d’mqsmqﬂﬂa WANINNI NMINUNINLIIAR
Marketing Mix 4Ps uaz 7Ps lugadariaszriauliiiuit winsay 4ps azdinsduszlomllndalassaine ud
n38u 7Ps ﬁm’mmmzaumn%ﬂumsa%mUmmmﬂﬁl,ﬁuﬂszaummigﬂﬁﬂLLazmsﬁﬂﬁﬁuw”ufmu
Fo91N9GENA Vo AuwIAia Omni-Channel Marketing Uz Customer Journey HroulimIninagninig
mmm@ﬁm'}mﬂuaaﬁswLLa:L%auImnﬂqmﬁuN"'amaagﬂﬁwazi'mvl,%“samiaﬁdawa@iaﬂ'ﬁﬂszmuﬁ@ﬁulwfa
2845131nA

I@m‘gﬂ msaaalull 2026 unsameRnauzRIILWAasER LRI anTIIMInalulad
lasfigndndugudnans lddagauazimaluladadvimigana wazdribafislsziduduaiossiuuazainu
5afu Uﬂﬂawﬁﬁoﬁdm"ﬁamLa’%uﬁwmwm‘m'«aL“’Eﬁ“mmmﬁmﬁ'uﬁﬁmdmmmﬂﬂqﬂ‘l,mimug’ﬁ'uﬁaﬁ'ﬂmi
dasuladevasiuslng usssnansnldidunseuumadmivinimmaussf fianulumsiawnagns

NINMIAANa i raandaInuMIURsulasluauiae
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Abstract

This academic article aims to analyze the factors influencing saving decision-making among young
generations under conditions of economic uncertainty. The study defines “young generations” as
Generation Z (born 1997-2012) and Millennials (born 1981-1996). It employs a literature review and
theoretical synthesis based on key frameworks in saving economics and behavioral economics, including
the Life-Cycle Hypothesis, the Permanent Income Hypothesis, and the concept of precautionary saving,
along with empirical evidence from international studies. The findings indicate that young individuals are
increasingly aware of the importance of saving in response to economic uncertainty. However, their saving
capacity is constrained by structural factors such as high living costs, debt burdens, and income instability
in the labor market. Moreover, a paradox in saving behavior is identified, characterized by the coexistence
of “soft saving,” which prioritizes present well-being, and “revenge saving,” which reflects intensive saving
driven by economic anxiety. These contrasting behaviors highlight disparities in economic status and the
influence of behavioral biases. The study concludes that saving decisions among young generations are
shaped by the interaction of economic, behavioral, and social factors. It proposes policy recommendations,
including enhancing financial literacy, developing flexible saving tools, and implementing supportive
government measures to strengthen sustainable saving capacity. The synthesis further reveals that the
most influential factors in saving decisions are income uncertainty and high living costs, while the most

significant barriers are debt burdens and insufficient income.

Keywords : Saving behavior Young generations Economic uncertainty Financial behavior

Precautionary saving
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Abstract

Hypothyroidism is a prevalent health condition with subtle early symptoms, leading to delayed
diagnosis. This research develops a machine learning predictive model using secondary data of 3,772
patients from the UCI Machine Learning Repository. Challenges including class imbalance (24:1 ratio;
3,621 normal vs. 151 hypothyroid cases) and missing values were addressed using Median Imputation
and SMOTE. We applied Random Forest-based Feature Importance for dimensionality reduction,
systematically reducing features from 23 to 8 essential variables (TSH, FTI, T3, TT4, T4U, thyroid surgery
history, thyroxine usage, and age) with a threshold of 0.01. Comparing SVM, Decision Tree Random
Forest and MLP using Accuracy, Precision, Recall, and F1-Score, the Decision Tree optimized with
GridSearchCV achieved the highest performance with 99.9% Accuracy, 99.9% Recall, and 99.6%
F1-Score (decimal values: 0.993, 0.999, 0.996) on the Test Set, verified by 5-Fold Cross-Validation. The

model offers high interpretability, making it suitable for clinical decision support.

Keywords : Decision Tree Feature Selection Hypothyroidism Machine Learning Random Forest
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Tnsesdidunuaislalafunuiuassd nHdadasinesd nsv1asnslaladu (Chaker et al., 2017)
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wazlindauldaues nsitaauerdunisasiaszay TSH lwiaaidunan lawsdn TSH ﬁqaﬂﬁwﬂﬂa
(>4.5 mIU/L) $30710 Free T4 fienninUnd@ Ustasnewsasinsesd Garber et al., (2012)

4.2 ﬁaﬂﬁﬁumsﬁﬂujﬂlmm%"aaﬁl%’lumuﬁ%ﬁ'ﬂ

wisuilidanldsanasiiu 4 dszinn Sefinanmavnemasil

Decision Tree (Quinlan, 1986) (ulutaaiarslaseaiie ”uvl,ﬂmLLﬂﬁaHaﬁmmwﬁﬁa@
Impurity (t5% Gini Impurity 38 Information Gain) luudazlnua Gdaddedanuladie lussla wazinany
ﬁ'u**ﬁa;gamqmmw"nz]“ﬁ'uwwﬁé’aomsmmm@;wamsﬁ'@ﬁuslﬁ]

Random Forest (Breiman, 2001) 113370 Decision Trees WanuaHh (Ensemble Method) “7'1'
a%ﬁamnn’mim”’samd“ﬁa;&a (Bootstrap Sampling) LLa:ﬁiwqmé'ﬂwm: nanm s ldannsniaiies
419810 ¥ 1AT Variance @iﬂﬂ”h Decision Tree Laﬂu uaﬂmnﬁ Random Forest §91% Feature
Importance Score F93aINM I8N Impurity La,?iﬂLﬁaﬁﬂﬁumnwiam”’;mLn_ia“ﬁa;ga Fnlwinanzasneds
fwWIUNMIAAIRNAMANL A (Feature Selection) Guyon & Elisseeff, 2003)

Cortes & Vapnik (1995) na1271 Support Vector Machine (SVM) Duluiaafiniduusa
(Hyperplane) ﬁﬁi:U:ﬁ’]dﬁ]’m’g@“ﬁaﬁlamﬂﬁﬁq@mam@iammamn‘ﬁlqﬂ (Maximum Margin) Hilazdndnw
ﬁluﬂagaﬁﬁﬁaga U@ MaUszananawwuazfinuen

Multi-Layer Perceptron (MLP) Lﬂuimmj’]Uﬂszmmﬁwﬁﬁ%mwfu (Hidden Layers) t¥dNe
Audymifdenusunussudon uddasmitayadwrwinnuazieanaldidlalunmsdaiy

Technique (2002) N&1271 SMOTE (Synthetic Minority Over-Sampling Lﬂumﬂﬁﬂﬁ’mﬁaga
FILATTAERIUAREINB Y ‘[mmsﬁ’wﬁaﬂwaluﬂmaﬁauﬁanma%oq@i@ga’[%ﬂmw k-Nearest
Neighbors wnufiasyin Simple Oversampling %dﬁwa@ﬂtym Overfitting ﬁLﬁ@mﬂmiﬁﬂ%ﬁagmau

4.3 wIsBMietas

Chaganti et al. (2022) l@@ns msSsufisy Random Forest, Decision Tree L8 Naive
Bayes #niumivihwalsaniadinsesd wud1 Random Forest 1@ Accuracy ;gdaj@ﬁ 0.987 atinglsh
o 9wisitlallduiiTym Class Imbalance vinlwen Recall deagluszdue

Ganie & Malik (2022) l@@n®1 SVM 578AL Chi-Square Feature Selection #%3ulsa lnsasq
wudwmnﬁaﬂqm&hwm:mmﬁwﬂizﬁw'ﬁmw u,@iﬂ'\iﬁﬁaﬁﬂﬁ’@ﬁmmmauqamau’ﬁaga

Kaur & Kumari (2022) l@tauamsld SMOTE $2umiu k-NN dwsulsaiunwann duaasliifin
31 SMOTE 7201/5utl3961 F1-Score uaz AUC-ROC ldashadsinandnlugadayailisuga uwams
aandmmuIndszgndlinulianiasinsesdld

Abiyev & Ma'aitah (2018) sniaua Fuzzy Neural Network §1msunmsifadslselnsessded
mfianunaladnin Neural Network LuvUaaL@a wdfanugudaulunslivudininiineiys

Temurtas et al., (2009) 1@ 1% Neural Network lun1353iaaslsalnsasdlasladiainy
WA REIF Lm'Ln_mﬁmaaﬁmwvﬁwﬁaugaLLa:m@mﬁﬁmm (Interpretability) %aLﬂuﬁaﬁ‘im”m%m”@lu
s ldlgneadfin

MMINUNIWITTUNTINNDTY FTadriaddmaetsznis tdun aufiuiyni Class
Imbalance dnliifnsAaiiengaanumzagnaduszuy uazauivh Feature Selection sin'lallduAdaymn
Class Imbalance #9naliian Recall d1 $1uispiaadrandugasinesingnlay Hsmﬂmi‘ﬁa SMOTE

uaz Random Forest Feature Importance ndlanwluuSunaasnznsadinsasdlasass
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U a o
5. 2ya w1338

Gﬂuﬁﬁ'ﬂmfﬁayaﬁaﬂgﬁ (Secondary Data) 3MnT@awaya Hypothyroid Disease Dataset B9
‘numumnﬂﬂ?UﬁLﬂTﬂfumim’JﬁlﬁIﬁdwmma Garvan Institute of Medical Research Uszin@aagiasiae
TaeldTunIiHaunIEIUASI UCI Machine Learning Repository Lazaan5aanitluas ldannunaanasy
Kaggle (Bidyapati. (n.d.) m@;maﬁﬁanl‘ﬁq@iagaﬂﬁuﬁ (1) Lﬂuq@imﬁlammgmﬁgﬂé”w'ﬁoazha
wwsnanelwinuiduaiu ML @wnsulsadeninsasd (Chaganti et al., 2022; Ganie & Malik, 2022)
(2) ﬂi:ﬂauﬁam‘ﬁmhmaﬂaﬁﬂmuﬁmwg\mamimmLﬁaml,axﬂ'szi“a;jﬂqzJ WAZUEAIT YW Class
Imbalance ATALa% TIAEIRTUNMSANBINATA SMOTE (Canaris et al., 2000)

mm"agaﬂizﬂauﬁam“'aaahwfaéu 3,772 71um3 wiaiugilnlianiaslniasd (Class P:
Positive/Hypothyroid) 41431 151 518 (‘S”aslaz 4.0) LLﬂ:t{jﬁvl&iLﬂuiﬁﬂ (Class N: Negative) 41434 3,621
T (3a8az 96.0) LLa@alﬁLﬁué'@swdaumm"l,sjamglaag’ﬁﬂizmm 24:1 qmé’nwmziumﬁ’agaﬁﬁ%wm
30 aaudly leun Tayadzmny (211 Lwa) ﬂi:ﬁmommwm‘(m‘sé%amiﬁ T8 Thyroxine M3
sneeae lola@unudna3af) wasnamMIaTIaneiesdJuans (TSH, T3, TT4, T4U, FTI)

FTI TT4 on thyroxine T4U age thyroid surgery
109.0 1250 0D 25 114 34

107.0 1020 D 2 15

120.0 109.0

107.0 175.0

700 610

140 107.0 103.0
1.00 1140 1240
5.10 105.0
070 87.0
1.00 920

3621 rows x & columns

A o ' % Al )
NINA 1 mamwayjaﬂlﬂummw

6. 25ANRWITNIVY
mu’?%’yfﬁfﬁagam’?mﬂﬁmngmﬁagammsmz (Public Database) ‘[mvl,sjﬁmgumamﬁuﬁaga
MagwN §I38AUARNIINAREIGI8N1H Python 118551 3.9 Tawlslaus3nanasit: Scikit-learn
s 1.2.2 fMnsumIansuardsziduluiea ML Uag Imbalanced-learn 118$%% 0.10.1 #1150 SMOTE
fniunIdalianguansiz (Feature Selection) lennuainaat (Threshold) 137 0.01 Gevnlstananso
dauden 8 MudsiAnifinddydenmsriwe léun
1. TSH, FTI, TT4, T3, T4U (ﬁa;&aﬂiunﬂ@”’na"u - Continuous)
2. On Thyroxine, Thyroid Surgery (ﬁa;&aﬂizmﬂﬂmemaﬁi - Binary)
3. Age (TayaiszLnneaiaa)
6.1 MuAIBNTaYA

6.1.1 mﬁ@mﬁagaﬁm@m’m
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ia;&aﬁgwmﬁﬁm 7 gnudasidu NaN niuauaasuifluinadanisviiue vl
TayaaAnIIIN 3,772 una 30 Aasuw 1wia 3,621 N1 23 Aaawit lasdanaiutayadAyminsunne
15 15w orguazwe asnnuduladuissindauaslsnlnsand
6.1.2 milﬁ&lmﬁ’mmmULLa:miLLﬂaa‘ﬁa;&a
utlasenlunasusieaianain Object 1w Numeric 9ntiudiasn NaN @agdn Median 284
Aaaubin 9 \ilasa1nen Median Sananunuda Outlier wANN316N Mean NTUTDYANNIANY LT
'ves'/'no' w3a 'M/F ¥nmsudasduaiiaulaslt Label Encoding 1t 'yes' = 1, 'no' = 0
6.2 MIusraTaya
wisteyanantiu Training Set 80% (2,896 A18t14) uaz Test Set 20% (725 fatin9) la
Awua random_state = 42 tialdnasnEaunsnngnle (Reproducibility) uazlddusnasginlunis
wisuifsuluiaasng g
6.3 n1savasauuazut ludywenylisugavastoys
mnmsmaaaauwudﬁa;&a Training Set ﬁmmvlaiam;a (Class Imbalance) ag19TaL%
I@ﬂmjuﬂﬂﬁ (Class N: Negative) §31wiua10819U3201mh 2,775 67 mm:ﬁmjuﬂm (Class P:
Hypothyroid) JiNsdtszanm 121 a7 Aavdusanaindszunm 23 1 39lfinafia SMOTE (Chawla et al.,
2002) Lﬂiaa%a*’ﬁayaé’ams’wﬁém%’umﬂwﬂm (Class P) TWiiswauiviiungudnd (Class N) wald
ImﬂammmL’%'ﬂujvﬂaadmjwvlﬁmmauqa
6.4 mnﬁanqmé’nwmzﬁﬁ’]ﬁ@
14#1lauiaa Random Forest Classifier (Breiman, 2001) lun33@ Feature Importance %dﬁﬂuam
9INM38@ Impurity 1a&e (Mean Decrease in Impurity) luudazlnuavasduldnnduluth lassnua
threshold 1 0.01 HadWENLININIRUA 23 AmANm AL LN 8 Qmé'ﬂwmzﬁmummﬁ (AILRAI I
AT 2) mmm‘hmuqmé‘ﬂﬁmz‘*ﬁaslaﬂmwﬁﬁ‘wﬁaumaﬂmmuauﬁ'umwm%’ﬂumiﬂs:maNa
(Guyon & Elisseeff, 2003)

TSH
FTI
T4
on thyroxine

13 . 83584
Tau 8.831191
age B . 82625

thyroid surgery 8.818472

AN 2 ANANEIATYIIN Random Forest

6.5 MIFILANAROULuLaaLd 8961
imIzsuaznazauluias 4 Uszian lusanssoiwnmsaiiNaSoufoulszansnaw
leun 1 Im@aﬁug’m (2) SMOTE (3) Feature Selection Laz (4) Feature Selection + SMOTE
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6.6 N13UTVUEY Hyperparameters @18 GridSearchCV
NNANINAReILH 096U Wuin3ld Feature Selection lAuasWEAANT1 PCA agnsd
fuday Sudenldasitlunnsuudaiinga Tauld GridSearchCV $2a1riu Cross-Validation 5 Folds
Lﬁiaﬁum Hyperparameters ﬁL%&l’l:ﬁ&l‘ﬁlqw lasfgremnindiaas (Search Space) @T\‘iﬁ
1. Decision Tree: max_depth = [3, 5, 7, 10, None], min_samples_split = [2, 5, 10],
min_samples_leaf = [1, 2, 4]
2. Random Forest: n_estimators = [100, 200, 300], max_depth = [5, 10, None],
max_features = ['sqrt', 'log2'], min_samples_split = [2, 5]
3. MLP: hidden_layer_sizes = [(50,), (100,), (100,50)], activation = ['relu’, 'tanh’],
alpha = [0.0001, 0.001], learning_rate = ['constant', 'adaptive']
6.7 msﬂiuﬁuwauauﬁaﬂlmm
1vz1iuae Accuracy, Precision, Recall 1az F1-Score TaouiwduRiaufia Recall iasan

a 6 aa s U . a v 1 aa a a e
luﬂiﬂ‘ﬂﬂ'ﬁLLW‘ﬂﬁ ﬂ']iWﬂ']@]'J%ﬁ]QEJEd‘]J'JEJ (False Negative) &munugdmﬂmnummﬂu (False Positive)

7. HAN1INAA DI

A13191 1 ﬁ‘g“]_]Naﬂ’ﬁ‘ﬂﬂaﬂdmﬂdiuLﬂaﬁLﬁﬂﬂl’ﬁ/ Feature Selection waz SMOTE

Model Precision Recall F1 Accuracy

SVM 0.939 0.710 0.776 0.944
SVM + SMOTE 0.903 0.973 0.934 0.976
SVM + Feature Selection 0.924 0.709 0.773 0.943
SVM + SMOTE + Feature Selection 0.902 0.987 0.939 0.977
Decision Tree 0.991 0.991 0.991 0.997
Decision Tree + SMOTE 0.978 0.997 0.987 0.995
Decision Tree + Feature Selection 0.993 0.999 0.996 0.999
Decision Tree + SMOTE + Feature 0.978 0.997 0.980 0.987
Selection

Random Forest 0.984 0.990 0.987 0.995
andom Forest + SMOTE 0.971 0.997 0.983 0.994
Random Forest + Feature Selection 0.985 0.998 0.991 0.997
Random Forest + SMOTE + Feature 0.971 0.997 0.983 0.994
Selection
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4
M13799 1 (Ad)

Model Precision Recall F1 Accuracy
MLP 0.972 0.900 0.932 0.979
MLP + SMOTE 0.934 0.992 0.961 0.986
MLP + Feature Selection 0.982 0.915 0.946 0.983
MLP + SMOTE + Feature Selection 0.952 0.965 0.958 0.986

mnms’mﬁ 1 Wu31luiaa Decision Tree + Feature Selection 1ﬁ'ﬂ5$§ﬂ'ﬁﬂ’lwgdq<ﬂﬁi ok
Precision = 0.993, Recall = 0.999, F1-Score = 0.996 L8z Accuracy = 0.999 (%’ailaz 99.3, 99.9, 99.6 LLax 99.9
muﬁ’ﬁu) J898931A8a Random Forest + Feature Selection ‘ﬁlﬁﬂ"] Accuracy = 0.997 8§21 SVM (Baseline) T
ﬂszﬁﬂ'ﬁmwﬁﬁqﬂimmwwzm Recall = 0.710 %aﬂa%ﬁaiaﬁwﬁ'ﬂlumsmmﬁ'u;;Tﬂaﬂ“?'iﬁ'maﬂsm?u

Vfdﬁuﬂﬁ'@ﬂaLLa:aEﬂNaﬁnﬁammnnirﬁ Decision Tree + Feature Selection @siduluiaaia

1@ (Accuracy 0.999 W38 99.9 %) aa@ﬂﬁaaﬁwﬁa;&ﬂumﬁaﬁ 1 DENATUDI

Comparisan of Model Accuracy Across Data Preparation Scenarios

Accuracy (%)

Decision Tree Random Forest
Preparation Metnod
e Gascine  mem SMOTE WS FS W SMOTE 4 S

N1 3 Bar Plot L&A9eN Accuracy &ladnﬂI&lL@]a

‘Comparison of Model F1-Score Across Data Preparation Scenarios

Fl-Score (%)

Decision Tree Random Forest

Preparation Method
W Baseline FlScore WS SMOTEFIScore  WEN FS FlScore  WEN SMOTE + FSFLScoe

N1 4 Bar Plot L& F1-Score mamn‘[mm
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AMNNNNA 3 WaZ 4 LFAY Bar Plot 138 uLiauen Accuracy Waz F1-Score mamnTm@aMnn
A o . v 1 Il b
F01WNT0E TIHUEUIN Decision Tree waz Random Forest lﬁwagdm’l SVM uae MLP agd1aLaw

Tastawrzluaniumyninle Feature Selection

Comprehensive Comparison of Model Performance Metrics

Comparison of Accuracy across Preparation Steps . Comparison of Precision across Preparation Steps
g nan nom man .
B — =2 i B TR —=——T
. "‘-'"-'//\‘“-__u.- . -____\_\% tﬁm
h‘\-\u: s
- . W —— T _agn
Z o Z 3 4
H g
g £
.

Camparison of Recall acress Preparation Staps [ of F1-Seore acrass Preparation Steps

00 | v0gn LTS orgm ma

Recall (%)
FlScare (%)

e s dnly EMTE + 14
o

—e= S/M  —e— Decision Tree  —s= Random Forest  —e— MLP

N 5 Line Graph WaadnaaWszasnnluian

'
=

P < o, . < o o gaa o o eda
INNINA 5 2L U eI luLea Decision Tree wuliuaswindnge Taelvuaawinaninluias

Support Vector Machine LLae Multi-Layer Perceptron atnaTaLan warlnalfusnuluiaa Random Forest
(uagneunn

Comparison of Model Decision Tree Across Data Preparation Scenarios

Performance Metric Value (%)

W Accuracy W Precision  MEE Recall mEE Fl-Score

Baseline s SMOTE + FS.

AN 6 Bar Graph LaadNaawsuasluLaa Decision Tree

9INNIWA 6 WEAd Bar Graph 138uifisy Decision Tree lugniwnsnidng g Guduinnisvi
Feature Selection TWnaaws@figa lan'lden Accuracy = 0.999, Precision = 0.993, Recall = 0.999 uaz
F1-Score = 0.996
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600
s00

400

True label

300

200

100

Predicted label

NANA 7 Confusion Matrix 28413Laa Decision Tree (Feature Selection)

ﬁnﬂmwﬁ 7 WX@9 Confusion Matrix Ua4luLaa Decision Tree + Feature Selection Ut Test
Set (725 ¢18d14) lagunu True label WEAINAIFASINAZUNY Predicted label LEAIARENIHLAR
¥y naansiasit: True Negative (TN) = 66 ‘vamslﬁa;‘Jl”ﬁvl,mfluiimmzimmﬁﬂmUgnﬁamfﬂmﬂu
15, False Positive (FP) = 0 mnﬂﬁa;j“?ileiLfluiiﬂLL@iIuL@aﬁ’lmm‘I@'j’nﬂﬂ‘m, False Negative (FN) = 1
‘mrmﬁat;jﬁl,ﬂuiimwiim@awmﬂﬂ'ﬁ?ﬁadfsj Wae True Positive (TP) = 658 ﬁmﬁﬁagﬁlﬂukﬂwiaa
InsapdTaazuuudraasmunnrhwszydauldadwgndasindulia Saugesidwinlueawana

mﬁﬁ'eaaifmjﬂamﬁm 1 IYINTIRNA DU T UHNIRNTNANIN IWNIARTRN

8. anisumnani3ay

8.1 dszAnTmmwnsnaiRangmansnis (Feature Selection)

m3l4 Random Forest Feature Importance (Breiman, 2001) Ti8aad2udsann 23 e 8 62
udsnan leun TSH, FTI, TT4, T3, T4U, dszi@nsindalniasd maldenlniandu uazeny e
\ntuat Threshold 71 0.01 Lﬂu'cg@ﬁmmmmﬁaamn“ﬁuU@T@@ﬁLLﬂiﬁﬁmméwﬁ'zy@‘%ﬂsfﬁmﬂLf]uﬁ'tytyﬂm
suNI% (Noise) aanld rliluasmansalWizlufidudsiiftoimdmgnisadanldatiowingr (Guyon
& Elisseeff, 2003)

8.2 mwdamInaRinuasdulsfidaion

Futna s ﬁﬁmﬁaﬂvlﬁﬁmmaa@ﬂﬁaaﬁ'ummgmmﬁﬁaﬁmmammwwﬂuﬁaa;ﬂ'uazho;;m
(Garber et al., 2012; Jonklaas et al., 2014) @Tdf:

1. TSH w193 nanuazd Feature Importance §IFA (0.609) FIROANSBINLUUINIT
Ufiasnaiild TSH flu Firstline Test lunsifiasunizwiasiniand (Garber et al., 2012)

2. FTI uaz TT4 szvouszavaaslanlnsasafltdudun1s3Heausianu Biondi & Cooper
2008)

3. T3 uaz T4U lfsmifuanuguussuszusndszinnuasnnizwiadiniasd (Garber et al.,
2012)
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4. dazdananealniesd iusnglasasizesnnzniadlniondniunas (Post-Surgical
Hypothyroidism) (Jonklaas et al., 2014)

5. malgen Invendu ﬂ{l%’h;jﬂuﬂé’%’mwﬁ'ﬂmaguﬁa %aﬂui@gaé%ﬁymaﬂﬁﬁﬂ

6. 818) udastdnadany Iﬂﬂwmm&r’gn‘uaam’a:wiaﬂmaUﬁgai‘irusluﬁgamq

8.3 MINATLEANULIRIUEZANULTE Overfitting

\ilag91nen Accuracy §9719 99.9% ;ﬁé“ﬂvlﬂ”‘?mm:ﬁmﬂmﬁ'mL'%iad Data Leakage Wui1luga
ﬁagaﬁv @2uy TSH uas FTI fenudunniifeaisunuaniuslsafidutauinaiusssuoiaaaslya
Invend atslafianu §3dulddasiun1s Overfitting d283F 5-Fold Cross-Validation uazwuinluiaa
ﬁ“’qmlﬁwaé’wfﬁLaﬁﬂﬂunﬂnﬁjwﬁagamaau %aaﬁuagumwﬂ'n%aﬁamadwaﬁ'wﬁﬁvlﬁ

8.4 NANIENUVEI SMOTE

namInasaadliiiwinnisld sMoTe lildtuiadsznsmwednsfvpianidelssaany
Feature Selection Lﬁmmni@ga%é’amsﬁﬂ Feature Selection Jlassafiugnaanainiuldtaian
(Well-Separated Classes) mnﬁmﬁa;&aéﬁmsw:ﬁu?nmmaummmim”ﬂ?ula (Decision Boundary) 819
gonabilutaaiinanuduan asaziiuldanndl Precision finaasianiasluuionid Ssxeansasnuns
MIANB289 Kaur & Kumari (2022) iwud1 SMOTE ﬁﬂixﬁﬂ%mwgaqﬂluﬁaQaﬁﬂmaﬂ'@ﬁmwﬁ'wﬁau
N

8.5 MILUIBULABUNLINWIFLEN98

3o AeuR U RIS o AR BN WUIRASWEVBI9NIBE (Accuracy = 0.999) GRLER!
(Chaganti et al., 2022) ﬁlvl,@T Accuracy 0.987 LLazgdﬂ’h Ganie & Malik & Malik, (2022). "71'1"5' SVM + Chi-
Square Lﬁaommm?%’ﬁﬁgimwmiﬁa Feature Selection waznN13uAUYH1 Class Imbalance WiBNM%
w8N2Nii Decision Tree T30 Feature Selection ﬁma@@lﬁwaﬁﬂdwmﬂ“ﬁ PCA Lf89971n PCA vl
m'l11é‘ww”ufi:wmmaaﬂumﬁﬂgﬁLLazmn@iamiﬁmwiﬂmm‘nﬁ (Quinlan, 1986)

8.6 TadnalTioanasNuuastasnaUeIUIL

ua¥ Decision Tree 2z linadLdow uadTas na3as High Variance wisAudaulnidatoyn
n mn*’ﬁaga“gmiﬂﬂﬁmﬂﬂ?z‘UuLLﬂadLﬁmLﬁﬂﬁaﬂ Tassaasulanaaswluvisvua ;d”’iﬁ'ﬁmuzﬁw
dﬂumtﬁﬁ“ﬁa%Jaﬁﬁ'zynﬁmiumuga M3l Random Forest (Breiman, 2001) araiuniaidanfifiaaa
nuMn (Robustness) annninluszazens wananil q@ﬁagaﬁi"ﬁmmﬂiﬁwmmmma’aLﬁm (Single-
center Study) ludszinasamands dseraiiauuandrsaindszmnslunsundu sesududosriinig
nasauAuaIInlun1IagUHa (External Validation) ﬁuﬁagammméaﬁu lasiawizdayaain
Uszrnsing dewih luldlunmenfiinass

8.7 Tatauauuzaun i llfnuass (Deployment)

1189910 Decision Tree Faulusalauazinnulding Sawunzdwniuminawiduszuy
AUUALUMIAAFUlAMIMIUNNE (Clinical Decision Support System: CDSS) Toofiuwnaeit

1. waduSvuaUniintuns auaUniinduiatadnsuunndrialdlumstsiduanude
\aaet lagld s aauLlydnAny (TSH, FTI, T3, TT4, T4U, tezd@marnaa nislaen wazany) ludayavidn

2. 3MIN1INUIZUY Hospital Information System (HIS) Woussifonsaluifilonanine

v a wn 1 d‘v dl
%adﬂgﬂ@ﬂﬂiﬂd’ﬁﬂ’)’]&llﬂﬂd
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Abstract

This study aims to 1) examine logistics and supply chain management of Patanga grasshopper
farmer groups 2) analyse internal and external factors influencing the group’s operations and
3) propose strategic approaches to enhance logistics and supply chain management efficiency and
sustainability. A descriptive research design was employed, incorporating SWOT analysis and TOWS
matrix as strategic tools, with data collected from 70 households and analysed through descriptive
statistics, SWOT analysis, and the TOWS matrix. The findings reveal that the farmer group possesses
strong advantages in low production costs and high levels of internal collaboration. However, significant
limitations remain in technology adoption and market access, leading to continued reliance on
intermediaries. Meanwhile, opportunities from digital market expansion and increasing demand for
alternative protein provide potential for development. Key strategic approaches include develo ping
online distribution channels, enhancing product value, improving managerial and technological
capabilities, and strengthening group collaboration. These strategies play a crucial role in enhancing

supply chain performance and achieving sustainable competitiveness at the community level.

Keywords : Logistics Supply Chain Management Patanga grasshopper (Patanga succincta)

Farmer groups Strategy
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3.2 LAa Resource-Based View (RBV)
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4.3.1. WUUFAUANY (Questionnaire) Widaanidu 3 &u laund
faudl 1 iagaﬁ"avlﬂmaa;j@ammuaaumu
gud 2 TessenumasanislassanauasTnnagITw
§au 3 §audl 3 ﬂaa’%’slmsﬂ,mm:mUuaﬂmaamjumwmm §ui 1 ﬁagaﬁﬂﬂmm
Heauuuuseumy uM0IuLILATIIRBUTIIMT (Checklist) $1win 6 T8 aseuAgudaya we a1
seauMIAnE Ussaumsalnmaass awamsnae waeneldiads sud 2 Tasudumssamslaiaand
wazgWwaoiow dsznaueis 5 6w 18 25 o ldun dudunuminia (5 Te) dmanuiinfianislu
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§aui 3 ﬁﬁﬂmUIuLLa:nﬂmuaﬂmadn@"mm&mﬂi Wudauuuumnenandszunmdn 5 320U 3uI%
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ausLBatianasmie Tzt SWOT snsaednulugind 2 uazdind 3 Wunuuinansindszann
¢ (Likert Scale) 5 v=@1L
4.3.2 LWUULWINMITZANTND (Brainstorming Form)
Wﬁmfmam’m‘ﬁa;&m”ﬁmmmw wWoltlumyiiamest swoT uwaznuanagng
4.4 n’mﬁ’uimmuﬁ’agamﬁﬁ'ﬂ
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5. NAN1329¢)
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3. HAMTILATITH SWOT Analysis
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Abstract

This study aimed to: (1) examine consumers' personal characteristics and fresh coffee consumption
behavior at locally owned cafés in Mueang Surin District, Surin Province; (2) investigate the level of the fresh
coffee purchase decision process; and (3) compare the purchase decision process across consumers with different
personal characteristics and consumption behaviors. The sample consisted of 400 customers selected through
convenience sampling. Data were collected using a structured questionnaire with an overall reliability coefficient
of 0.910. Descriptive statistics, including frequency, percentage, mean, and standard deviation, were employed,
while inferential analysis was conducted using analysis of variance (ANOVA). The findings revealed that: (1) most
respondents were female, aged 2140 years, earned less than 15,000 baht per month, held a bachelor's degree,
and were government officials or public-sector employees. Regarding consumption behavior, most respondents
visited local cafés one to three times per week, preferred purchasing coffee in the morning, considered taste as
the primary purchasing motive, and spent less than 50 baht per visit. (2) Overall, the fresh coffee purchase decision
process was rated at a high level. The highest mean score was found for the purchase decision stage, followed
by brand trust and satisfaction, post-purchase behavior, evaluation of alternatives, and information search,
respectively. (3) The fresh coffee purchase decision process differed significantly according to consumers' gender,
age, occupation, and frequency of café visits (p < .05). The findings provide practical implications for developing
marketing strategies that better align with consumer behavior and purchase decision processes in locally owned

cafés in Surin Province.
Keywords : Fresh coffee purchasing decision-making process consumer behavior local café shops
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