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ABSTRACT

Poverty remains a critical challenge in developing countries, particularly in northeastern
Thailand, where the proportion of poor households is relatively high. Traditional screening systems
such as TPMAP still lack accuracy and mainly rely on economic indicators, overlooking social and
cultural dimensions, which leads to misallocation of resources and failure to reach the intended
target groups. Therefore, this study had two main objectives 1) to develop a decision tree model
for multidimensional poverty screening and extract IF-THEN rules from household data, and 2) to
evaluate the model’s performance in comparison with the existing TPMAP criteria and analyze the
logical rules derived from the model. The sample consisted of 1,766 households in Sisaket

Province, with data obtained from field surveys and official government databases. The research
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instruments included a household questionnaire, the Sisaket Equity System (SES) database, and
the developed decision tree model. Descriptive statistics (percentage, mean, and standard
deviation) were employed, while model performance was evaluated using 5-fold cross-validation
with Accuracy, Precision, Recall, F1-score, AUC, and the confusion matrix as evaluation metrics.
The findings revealed that 1) the developed decision tree model achieved an average
accuracy of 0.82 and an average AUC of 0.79, statistically outperforming the TPMAP criteria across
all evaluation metrics; and 2) the model was able to identify target households more accurately
and in an interpretable manner. The extracted IF-THEN rules indicated that social capital and
human capital were the most influential factors in classifying poverty status, followed by physical,

financial, and natural capital.
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(10) participation_in_groups nsinTINnguvsenanssuvesyuYy (1=141 | Binary
573, 0=L3lit991)
(11) community_support_mechanism mﬁlﬁ%’umﬁaﬁuayumﬂnalﬂluﬂ;mu (1= | Binary

sy, 0=lalgsv)

1NA1TNN 2 WUd1 ARUSNY 11 Faaseunqu 5 TAvesnuyusy lawn nuuysd (1,2,3)
NUNMEAIN (4,5) YUNSEY (6,7) NUSTIUYIA (8,9) wawyudanu (10,11) I8HUNIATIAAOUAIINTIEINTS

Wallemlnegldeivay

1.3 wan1sunlaea Decision Tree

wasarnnseudeya daundunisaiilunadulidadulas lnedmuaainudnasan 5 du
(max_depth=5) kazduiudeyatumlunisuuangs 10 dee1s (min_samples_split=10) iietosiuns
Fuvvegraniuly Minuet Gini (Gini Impurity) Tun1sudsdeya wagnaaeuANLINgIAIBNITUU

5-Fold Cross-Validation LasiuANNUNTID0 aUBIHAGNS NaTlakaAdlun15197

A15719% 3 man1sUseliuluma Decision Tree aag 5-Fold Cross-Validation

o Y

D¢

Aade (+SD)

AYIN
Accuracy 0.82 (+0.03)
Precision 0.84 (+0.02)
Recall 0.89 (+0.04)
Fl-score 0.86 (+0.03)
AUC 0.79 (+0.05)
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NAN599 3 wanalseanSa nuealuina Decision Tree Ml9a1n 5-fold cross-validation Taaan

Turadusansdndeauuuinsgiu addinfininnii 0.8 fedeglunamidnuuuimeinluluanuiu

ANSILUA

1.4ng) IF-THEN #arinlé

wanisatang IF-THEN anluina wu 4 ngitdn

uazlienauldededivdeddny fad:

ng‘ﬁ 1:

IF (community support_mechanism < 1.5
[lailasunisatiuauuainyuaul) AND
(house_condition < 1.5 [aniulsisuns)
AND (household_total_income_per_year <
0.50 [578lérsiaUs) AND
(highest_education < 3.02 [nsfnwdin
seAULisEuAaN®1]) AND (avg_monthly income
< 0.83 [eldladesioiiousii)

THEN afa5oudneglunguennau

ngﬁ 3:

IF (community support_mechanism > 1.5
[eisunisatiuayuanyuyul) AND

(highest_education < 3.22 [n3fnw N
yautisauAn]) AND (participation in_groups
< 3.5 [lWiApeiinTnAanssungu])

THEN a335audnaglunguenau

o

3sazvioulladunisduunAsITausINIUY

ngﬁ?‘i 2:

IF (community support_mechanism < 1.5
(lailgsunisatiuanuaingusul) AND

(house condition > 1.5 [an ngusiupal) AND

(highest_education > 3.22 [n13@n®132AU

¥
a

siseudnwruly]) AND (debts > 1.5 [Hnildu))
THEN asaseudnaglungulidennau

ﬂ{]ﬁ 4:

IF (community support_mechanism > 1.5
(eisunisatiuayuanyusul) AND
(highest_education > 3.00 [n13@nw13zAU
ﬁﬁwﬁﬂm*ﬁﬂﬂ]) AND (participation_in_groups
> 2.50 [Whsaufanssungududszan]) AND
(avg_monthly_income > 0.46 [1¢ldindeste
wouUIuna]) AND (house ownership < 1.50
flallgBudnvestug)

THEN aa5audneglunguenau

2. wansusziiudszansnmlumadlasuiisuiuinaeidansaudu (TPMAP) wieudiasizsingide
assneitataldarniung
2.1 mslUTeuliiguUseansamiuineet TPMAP
dowFeuisunadnsiulnnaiiugiu Jeddinauridnnseninszuu TPMAP uuumaRa wuin
Tana Decision Tree fiwmuntuanansnliuadniinninluyniiia laefian Accuracy uay F1-Score
geninegilifudfny SauansdefnenmvositnmsiiiauelunisdnnsesairFousnauldusiudiuass
Uszavsamsnnninnasiiu fauandlumsisi 4
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AN5197 4 NSUSEUTEUNaaNSSENINSluma Decision Tree wazinaus TPMAP

fa%3n Decision Tree TPMAP (Baseline)
Accuracy 0.82 0.65
Precision 0.84 0.68
Recall 0.89 0.72
Fl-score 0.86 0.70
AUC 0.79 0.66

v
a a ' o o

NI 4 wansliiiiug lea Decision Tree fiusz@nanmgeninnast TPMAP Tunndaiin

v o W

lngdlA1 Accuracy @01 17% wae Fl-score gand1 16% oeiltiudnfny

o

2.2 MsUseiunie Confusion Matrix wag ROC Curve
1BNINNSUS U URTTRtUA19197 4 uda SaleiinsuseiliuuseansnnvedlunaiuLiy
Taeld Confusion Matrix wag (b) ROC Curve Naﬁ'ﬁgﬂﬁ’maﬁ\i

Receiver Operating Characteristic (ROC) Curve

Confusion Matrix (Actual Data)

08

Not Poor 4 19 26

Actual
o
@

-
0]
=]

True Positive Rate

e
=

Poor - 15
02 o

ROC curve {AUC = 0.96)
=== Random chance

Not Poor Poor 0.0 0.2 0.4 06 08 1.0
Predicted False Positive Rate

(a) Confusion Matrix (b) ROC Curve

A9 1 wansUsziiulamanie Confusion Matrix wag ROC Curve

91nA M9 1 (a) wans Confusion Matrix v8sluiaa sanunsadiuunaiaFousinaulignies
(True Positives) 91u3u 294 AFAToU (83.05%) wazdwunadisaulieinauligndes (True Negatives)
3n 19 as130u (5.37%) vugiAgiiu lumaiinsviuieinuisdiu Tneviuiginasisouldeinaudu
81n3U (False Positives) $112U 26 AS50uU (7.35%) wavvinunginasiseusinaudulieinau (False
Negatives) $1u3u 15 afaFou (4.24%) nadnsilasiiouliiuitlunaiuszansamlunisdansosoglu
FLAUGS

duguT 1(b) wams ROC Curve waalaina Tnewduldsegmieidunussmogadaau fr AUC ¢
MnnsUsEEiuviniy 0.96 Uedinlumaanunsauenuesadiieuensusalsnauldegnaiuginiins
wewuudueagelidedAy

agalshan dunaladnAn AUC ﬁLLamﬂugﬂﬁ 1(b) (0.96) Ejﬁﬂ’j’lﬂ"]Lagﬂ‘ﬁlﬁm’miuWﬁNﬁl 3
0.79 + 0.05) \los91ngUT 1(b) WurannIsulsdoyaifivsadafien (Single Fold) Bslnadniinian
Yuzfireds 0.79 1annsuszdiunuy 5-Fold Cross-Validation fiazvisuniwsiuvesdszansamluma
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Ideghsungetiondn uazyivanauldesanni1sinteyauiniiuly (Over Fitting) Aatu Tunsuseiiu
I o 13 a 1 a . . | LY
ANULug1veslung A15919999INALAYRS 5-Fold Cross-Validation Lluman

aAUI8NANTSIAY

1. HaNI5WAIILULAR Decision Tree §1%3UNTISAANTAIAMNBINAUY Uazafiang IF-THEN andaya
ASIFDULUUNANELR

NAN19398ULAAIILMATIA Decision Tree @u150AANTBIATISOUBINIUlARE19TUSZANT AN
Tnelanafifauntuliafgin (Accuracy, Precision, Recall, F1-Score, AUC) g4n3INU9iARNTaaLAY
aoandesfusuyes da ains uazany [8] waz Teddles Uity wagame [10] A1918397u91 Decision Tree
itelsussusunsiaudisuazusiudileldiudoyamnuenauluissuauazUssinadu 9 siuds
donndeIny Taumn Atisanns wazane [9] way Fgu Ay [11] wudn Decision Tree, Random Forest ua
Gradient Boosting wennauenaulduiugninnaeiinsegsditeddoy

ng) IF-THEN fiafaannTuinatiriadesunudsauuasyuuysdiunumisu Taengaanlngdu
nfeuluferfumsatuayuainguey (Community Support_Mechanism) uaznsildiusaslufanssy
& (Participation_in_Groups) Hadnsilaenadesiu wgnga lan Qe uazAne [12] wag avan walla
wazae [13] Fheuduudsweseietidinuuazyuiaussudmalnenswieauannsolunisiuiie
fuANYINIU

2. wansUszfiuUsEansamlunadlaiSsuiisuiuinasidansaadin (TPMAP) wiaudiasnzsing s
assnzianaldanlung

dlewIsuiiisuiuszuy TPMAP wudilaiaa Decision Tree SuszanSnminilanitegsdaiau
Tnge Accuracy gendh 17% uaz F1-Score gendn 16% axvioudedinvasszuudnnsostufuiyau
\issteyaiaswgiia uazaziasfiinisdenuuaz Tamusssu 59 Suasa faniyan efans uazany [5]
way an1duifeifionsifautUsemelng [6] ssdinisenssdunuayusiuny wddysenisudtam
ANLETINAUSEEYET uenani lnnadedlidiuinsysuntsinen (Highest Education) wazseldadadou
(Avg_Monthly Income) LHusuusddyitasfioudnenimnisiianinuies vuzidadeduyunisnin
N5 wagsTIuYIR uiusIngegtne usllunuimsesasun donpdasiuusunituiidnniieietiemedenu
warAngnINveIYARALBVENANINAT ﬁ’m@'%a?ﬂmméf’gLLﬂﬁﬁy’dﬁwﬁaé’ﬁué’uwaﬁImanuﬁmmmsnu
uywdfnInnaeidalay aenndesdu westa A [3) uay Jgu Au [11] Munudrduonndetie
aruayuLaETINYEdINUAARRDNITUNTEAURAMA NN

densuiisunanisifediuauddeluuiundu wut d1 Accuracy 7 0.82 agluszdulnifes
fuaATeves Tediws quiie wavae [10] ludesuuiistoauaiuusiug 0.85 uiganitnuisenes
fia aios uazamy (8] Alddoyaniafioudslian 0.78 mnuuanddorainannsfisidedlddoye
maaniseasBenuinnii uasaseunguaedivesuyNvy audsnsdansiutyvideyaliauga
(Class Imbalance) #aem3siaen Class Weight='Balanced' dstheifiuaruannsalunsssyngutinameg
léjl,l,aius‘h?jﬂﬁu uaﬂ%ﬁﬂﬁu N9 Decision Tree Wnu Random Forest 438 Gradient Boosting w2l
UsgdvBamennindntes uilddeldiuTeudumiuanmsalunisinunagnisatang IF-THEN fidaiau
Fafanuddronsiluldnusiduiunnmsinnsesatainisiidesnisanulusdavazanundusssu
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VDLAUDLUL

ams3unSaiiuandliidiuinmaiia Decision Tree Faefnnsasnsadousnaldiushguendlade
msmadndlulifassuuiansedifuaiouayaonadosfuanmaswosiui wiewduasuaiotne
yrLLarineusiuTinuzendnitetas e Feullvelfuaranuduudanniu venaind asngfild
TWlluszuvansaumeiiotiofnnseadmnelddetu veremsanulddeiuiiay 94 wasiaulunali
wenamenauduiu 9 Wy dean Msfnw vieanmauiduey Welinrudiemdeldnssiuaiiy
Foamsaniu

Mnuan133dy fdeiausuuzdeulovnedsd 1) misau Auinseunisdnnsesatannisnis
#saysannisteya naelidlagianigyudauuasyuuysdidiunluszuudanses liduiiganela
Wigeog1afin 2) msfmunszuugudeya Mdeuleesznineniieau wu @exlss SES Auszuuves
nsMsIMiaLNdsesLarmNuasesyed el asaaeuuazyiuuadeyadulusgadelilos
3) msdneusy Wwihinieaualiidlawazarunsaldng IF-THEN fafald arnlanalunisussidiu
ey ieiiuanumiaiuaraiu adnauelunisdanses 4) msinsianuuagUszidunanis
frowdestnaduszuy euulsmidinauazuuimens Iaumemdeliivsydnsnmaniy

P2ANNAVDIUIY

MATetnanslmiuduszansnmusanaila Decision Tree Tun15AnNIaIAsASoUEINIUDENS

° [

o o o A a A o ao & 2 o A
YALIU mMiU%aﬁnﬂmwmﬁWﬁ]’liMWLuamlﬂsf,"ﬂuamﬂm J5en1susn Naﬂ’ﬁ’lﬁ]ﬂuﬂ’]ﬁﬂﬂmauﬂa ﬂﬁ’JLiaﬂu

Y v A =

winesasinyg FaduTunnIedIny 1Aswgna wazdausssuniziud n1suiluna Ululdiunungu

v a

Wudesinsusumnimes wietnlunalmilidenndosiudnvazianzaosiuiity 9 Usensiiass

o w

a9 AvRIluLaa Decision Tree NUSEANTNIMD199EADENIMULAANTULOUNTN 191 Random Forest

=

38 Gradient Boosting luuensdl egnslsfinu n1sidenld Decision Tree TuaAded uluiiioauna
sennUseansnm wazauausalunsinlvlduasweus i Nluiui Fedesnisiasealiafiinla

q
A

11y waraunTaesuwanansanaulale

uenindedrfndnuuiunifuiinarlunaiinaluudy uiteildsdidesdafumiuiiorsionsan
Usgnisusn deya Aldlunisidedudeya a garaiwils (CrossSectional) @slal ansnsafinmiunis
WaTULYAIIaLEAINEINIUAINTINIET THNNTANILUURAAINALENY (Longitudinal Study)
Tueunen sl lanatavesruenaunezssiiulsyivinaves mstiowdolditu Ysznsiaes
fesilflulumagndnidon mnnseulnAnuyLvuLazTesinvestoyaiifieg enaililiaosduiidifnus
elallssmegluluina wu Jedesuguain 3n mnuiaien viovumeiamsssy Ussnsiiany vunnves
nauiegnaitliianuna (87.1% vs 12.9%) uglsfunisiants someadansafifiugs uienadsuasoniny
wshughlunisvhune nguliisnauld mafutoyafiumdslunguiiazdieusuugs Ussaninmuedaaald
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