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1. UNAALD

N190aNANGIATINEAITNENEW (Sustainability Bond) 284
ﬂizmﬂfvmﬁmﬁuﬂ%aLLiﬂTuga‘jmﬂmL%ﬂuﬁﬁﬂ’uﬁﬁmﬂﬁ@mmﬁ’qﬁu
4 v 4o o o o - z
mfaﬂTﬂﬂmﬂﬁg FIRNTZNINNTARI LAL RN THUSN SRR E19 0l
(®U.) WUAFURUNTITLAZ AL Y198 FUK. ([HEIRUN19anNNuE1#S

U U
=

8% (Sustainability Bond) iNaaduaYKN1TAENNS

NGLELIS
fidaandenuazdonn Tinaussgiimanensrauanne R wesgamnRtan Bifiu 2 ssrmada
ANAHANAILTEE (Paris Agreement) WAXNNFLTIQITIIMMNENNTRRIMTEIELIBIaMIEENER
(UNSDGs) neitutl w.e1. 2573

aun. [Haandmheiieingitenadadin 41 2 9o Tutlsuazano 2566 Tnarindum
TUdmsumaAiulasenisaaisau 377,000 &1mum AfdngUaradiainan magastasnann
uazlHsunaaiummanninasiiulszmauassnaszme TnsniSuuiitiannnsssasyndnaes
swiumiuayulassnsddyfnRuandanuazdoan wu Tassnissainaeddy wazlasenis
RatiamdauaniBaseunFsunansznusinnisundssuimeeslsafinide 3alalsun (adn-19)
i TmasnnaiTaifioria Taganngianame s 7ol Sdnaaunnadpassfuaasiuainaia gt
viaaasn kit TassnsRewandon (Green Project) fiSpsas 11 uatlassnaiiadns (Social Project)
fisatiaz 89

Tuavazsial quw. azliflunasn Sustanability Bond asnssiaifiasifiosdnsanmases i
WstingAUATIN19INg AR eRHETRTReAINdeN FAN LAZETINIALNAS (ESG Bond)

Wiaulasia il

Social Project: Covid-18 Finoncing

81%

Total of Green Portion

1%

Total of Social Portion

Saclal Project Covid-18 Financing

29% reen Project Improvement o 890/
el — 0
consumgti iculture

o

AN Green and Social Proportion for Sustainablility Bond
#AN7 : Sustainability Bond Annual Report 2023, NN IULZRITRHANG1904
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2. UNHA

mMailAsuassnIngfeanne (Climate Change) infaanasdAysioniaifulamarsugia
Tuszaznanuazszezenauazfinansznulnpsssamnaifivegfitniamssgiaremnlszng
finunnsguna e lriunienussmelaggatiinafiulmiorsegie ae18n1a8n wen1aHas
Lﬁ@mﬁmﬂ@ﬂLmzm'ﬁu%Tﬂﬂ%ﬁﬂﬁ@?fnﬁuﬁ@ﬂﬁwwLﬂwgﬁ@ mManan waznsuiina Twszuy
wawgiadouusiinamg insnensssamfuarfsuandonasszmaionnanas dona g
mManARuaznszAnlETEnIasansslafiu iR adangstu deznoufunasuanta Asnulag
fanmgRenialiEudinansznusaszuniAssgisuazdoanagioandnnana Hifinnisy
sutlsznalunsdifazmmanuazlaznaunislismunsausudalivimiad asendosndnyi
Funnnnandniigeiuiazninztuie demansznusafniinedetuszezenn

1 v

Sgunalfanduulautanisadaieyuisinnisimu Wl gaaudliudeannadasiv

q
1 1% <

Trqusrasdsrdulanaasnisdnfpamnfiiintuiiy 2 ssrmeadea aufidmunliuanunnas
UrAa uwazuTTimsnen e R Al Euasesinnaamlszannn® nnelut 2573 el nazvansnisad
T quw. (FfnM39nRInNIuN13ien1enis@udidsdin (Sustainable Financing Framework)
RefnaeEasianiinnsduisiunisssyuiine ianaudsiunelinsaufuandan dns
uazandsthy e Wi luaudiannasBauanimsnensiaun fdsduesmlszanng anslu
i 2575 TnslasanisfiFsunuaiuamnialinsaunnisfuidadiufnanesfidnufeaiasty
nal¥uarniadinpsoamineingrinadneisiu nantfasuasfuyarunainnananisdaninuas
FEUUHINA ARBATUNITRLEENAIAN NMFIANT ANININHNINIATEEAALATAIAN LATNISIEENEENY
FnEANIBIdIANUATAAAMHINADNAN (U Tz A Ve

1 IMF Strategy to Help Members Address Climate Change Related Policy Challenges—Priorities, Modes of Delivery, and Budget
Implications, July, 2021
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3. Hant/do i RaunRe L 3elauns

aun. [imunaimiusinaifefuandan §Ax uazss3snAUIa (Envionment, Social, and
Governance Bond: ESG Bond) aifiutlszmeusnTnuandeuiFaaniuminsudnuosdindngussaed
e luatuayulassnisifiefuandonuazlaseniaiadenn Fan1seaniusinafongin
atasiaifias damiuamunTRRIAAIARTIEITE AR ESG Bond UATAENEISNAMMIBIS TR
sanasslFdnasaniaonmlinszninfeniadfiulasniafedianuarAsunadeunnnied
naanauanaEiasstunsusulassaseil agaa lHfumuuaz A desimanzas

148n9nfl Sustainability Bond fsfAuanaadastUynsAansEAAIunITasensiAule
unAnEIRTuRniefuandan dudn 1 W 6 denfugnsmaniniaimmlssmenisls
gnsransAraslazmaing (w.e. 2561 - 2580) Tasflinunaniawmmniiddoyierinlg
N9U95qUTNARN NI EUDINAR HRRAuFIAN LAsugAe Asuanden 599M0ALNA
LmzmwLﬁuﬁumumméwﬁmwd’mﬁ’uﬁg@mﬁmmzmﬂuﬂﬂﬂ'ﬁzmﬂmjwumﬁmﬁmﬁ Uszinelng
ineaaniusiRsusilasnsiusinaioanadsduenanudifssnsiusinsie aruddu
ASausnuTouUsyHnns 2020 T auw. [Feaniustinsifieanusisdu wie Sustainability Bond
HuiusiinafitaoudnunzuardonlannisSuniauduiusiinaiaiyndaznns s Bfinieey
InqusrasAnRnanieTnsn U unassmyuiiannzianzassnnu Sy fufssasn s
Tawubilassnisfidudnssiofundasndadnle lonitedan uazfuiusinsfiimmnsdeson
N191NHLETTRTAFEA (Green Bond) Baufliusiinsfiszmamuiieri [aswpuanizulassnisfidiuing
faRsuInden waziustinaiiadenn (Social Bond) Fuifluiusiinafiszasmuiarinldaspianiz
Tlasenisfidinyssleniviodsnn

flaqiiutszmalve foandmireiusinaiaanndsdu 2 9 Pudiusinaieaudsdu
ESGLB35DA uay ESGLB376DA [nflsutlszanns 2023 59u 377,000 &mum lnefidnguszasd
WainanwAassasaaauas FEUmMsaifamaninawio uUsemeuazsnalssma axvinutl

y 42 A a L oa . e o d Lo
pnfiasnsiisdulenialuntsamuegiasesssnnazdsduae ifanninsins e aonddu
Hsunsdnassagnefinagniaivaymlassnisdadydudouandenuazdonn Tasins3Eudilaasi
Tun Tasenaifindeuandan wu lassnissaiinanadds Tassnisusulgs Wamnunae
dl a dl o/ 4 ! dl ! = PS )
Wegulnaudlna uaznisinues uwazlassniaiedean Hud lassnisiegesmeuazidaasn
wAfHSunansznuannsunsszutnvaslain-19 lnefisnaazndun Al

ANFINNREURSINDAITNEIEY (Sustainability Bond Issuances)

Bond Series Initial Issuance Amount Issued/ Percentage of Allocation

Maturity Date Coupon
{Thai BMA Symbal) Date Qutstanding {Green/Social)

Trsarnafadeuandian 18.9%

ESGLB35DA 19 - 20 ®.A. 2563 17 5./, 2578 212,000 ATHLUV

Trssmaitedony 81.1%

FORNE
Tasanaiiafawndan 1.0%

ESGLB376DA 19 .. 2563 17 8.4, 2580 3.390% 165,000 ATHUMN

Trssnisiiledinn 99.0% ‘
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sneazidualasenisnie linusinsiNanugstiu (Sustainability Bond Issuances)

Tasens WHIENIH 2908w LI nsngas seasiBalATInTs OSSR RN ATINS AMNWIIH
fulewey  AlTumg@®  AlSuTeass  (Soeex) uamsaniulasinis
(®ANLN) (AAMLN) {Impact Report)
TrssnsiiefsuInEDy (Green Project)
- 'l LN 1 o i 4 & 3
Trssanssaluinanefids ngenan 40,000 40,000 100% 193 WUk Lﬁ%ﬂ%ﬁ“iﬁ’ﬂ%?%ﬂﬂ’a’?:’%ﬂx‘ LR T U e s MR ) - N50UTAANIRSINTS AT 02,552 Ay
ATA HIAEWNN9N (MRT) : Tesannasnlnfnany | egswinvnsummsdnden « fndaumeliiletnaieaudeiu Aniniegar 10,61
@ (meTuann) Wivasaiin (dmsu 1BanEnmETEuTioenEY | - AerdnvsamsnsndasnEnie e 2568
56 vii) ssrinslsymalnoguddnnssss melii nsdanamusrimedg
uariaFaTumad waznaeneLlfiTnIunedy
(Public Private Partnership: PPP)
Uil siuasnsRamNT N3 1,810 1,500 100% Fwndlrsnsmadodin R £ L « n3nyradnlRsanTs S 1,810 dnanm
L i . . ¥ 5 ki) L N
ukRMIRSuN1sUdlng WS NNFAL AT HEINTHIN TR RMURENS « draqunneEilatnsiinamd v Anduiouss 0.40
UAZLINYATATIH TIIMTRUAL AANIRBNTLE INALRENT R NEATLDNIA « szyznaduinlazans 11 5 dou
9 w A oA
Fauandon aalzenu - AinfiLnemnT:
AlsunasToni Tnafl 28,254050 %00 uax: 92,737 T4
saalpsImsifiadouanaan (Green Project) 41,810 41,500 100%
Tassmsifiasisns (Social Project)
v e e 159,019 117,000 100% SR sl AnEnESa Tuwdn - dpdananuliimatnafiorrmadn Aaduiosas
N19RHT An-13 TaeTHas MudrauBndmiugi sy 31.03
HANTIAUSINNNTIELIALBI ATIA-19 11 « szyznawiinlesins 6 o
5,000 um wwaa 3 den 933 15,000 uTvise « ARESUAVE Sm0u 15.5 Fuay
AU
152U n9enT™ 273,482 203 500 100% sreAnfiaussmamansemuiud sermm AnfunaaEafuudn « Fndqunneliftsins fanamisiu Aaduloaa:
nIAHa Tetnalein-19 TayTiaeAuanivensmiugi 53.98
THSumanszmusInnsarUAr el A A-19 « szaznaninlasng 5 i
Fruausan 9,000 v el ediuszezioan « ATRAUAVE Smau 33.2 Emuen
4 \Fan
u.33 1371501 NTENTHUINITH 48,841 15,000 100% swiudfeusawmanssnuBiudfussium: | Andiuniswdsfudio « fipsaumalinsotnafie Ardedu Andniya:
s ﬂl" o
FIHSTILY ST IANA LIRS 35 TIESY 508
HANTENUTINANTIZUIALEY [AAR-19 9 1MIM5IH « szyznadinlasenT 8 Ao
6,000 v dislieidussezaa 4 dou « SETERAWE S0 8.1 e
ﬂuTﬁﬂmﬂﬁas‘fqﬁn (Soclal Project) 481,342 335,500 100%
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4. ﬂ@ﬂwa

Tufleutszannns 2566 nisaaniusiinssguiaiiendudediu
(Sustainability Bond) Tasnsznsnsnisaas il lulasensiiedens
(Social Project) uaz@Iuan&oy (Green Project) 1@ N3 ANgeAe
Uz (5 UNanaeIUaInnIg a1 aas Ain-19 naasy LN

LAZEYINENTNENTNINZLE NsasHdannfingedeliurl sz
AeRmnnAunMBARARTY n1TaseANiuAmNID MmN LRT IR AN ANET nTasyuly
Tassnafitnsannnazlangau s Dillautszanns 2567 aun. Susuiiazdiiunisenn ESG Bond
FonaANLTENN0L 1.2 ~1.5 uanudmiunm Beag luazduRanfutoulssanos e 2566 ik uaz
Anfin 10% apaBanninispaniustinssguaiulszanms w.e. 2567

atinalafid Hadefinaznudanisszanyurasiguia Ae Aruiunawasrainnisidulan
mafasuuasensdnaaendedoung pmiRewniiuglsgrmansaaiuntaninsugianis i
Uszwe sandetladudu o Alismnsonianianlld daudewasionisszanyuansiguas ol i
HaRARINANIIE AR ALAZALARNTHARENIBIARIARHARIAYY Fandaaifaatuaudodnis
VBIUNAIYUUATUINNNITAIYHYBITNAIWUNFHFS

5. LINAISD19DY

Sustainability Bond Annual Report 2023. (2023). &MHNNIHLANITNRE1E1T04.

IMF Strategy to Help Members Address Climate Change Related Policy Challenges—Priorities, Modes
of Delivery, and Budget Implications. (2021). The IMF
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Tugnameesuiiiiunn Ussmaelfindyduanuimoursarssgialanuaziiadunialy
Uszmmadnssaiias n1asgaedanaduindassniuulauianisadsasnamananludnuosi
S NAUAndnTIAsEgAa (Counter-Cydlical) atnilmainsdadidnunissneiadosninuas
fassumafinlanarssgiarasasma adwlafinm bugaeiiriiumn Semfnendmansnn o
Frankel et ol. (2013)' Ana iy uazAnLz (2551)° uazusies dradaan (2558)° fiteddn
aa naadsees e llidinilenanisadsasnamunzandanaatuyngasnaiinaunn. f
eAnuiemisnisdniunlaunenisadsluszesdnll §landeldfnuiuazlanfinumumans
wlgunansARenssgUIaunssnuEfissnnarsEgie Inaenfanisinsziusanssfunig
AN3ARY MINUHAMNGTBY Fiscal Affairs Department #99N29YuN1s&uazndnatazme (IMF)* Gl
TumpuAnfinnng Aol

1) AsAnEUMIAn NuF wazsAdEAddnst UL ARLATIANNIAINNIAAY 1 LAaple
wleunenN1sARe Uszinnaasulaunenisaad wWuds sandeunanislunisanfivulsuianisnas
e lFunnnsnfsszazinunans (Medium — Term Fiscal Framework: MTFF) Wanannis Ansnifiaariu
LLmvmmaaﬂﬁzLﬁmmﬂizéjumamﬁmﬁqLme‘jﬂ‘s:Lﬁmmu’mmm‘[ﬂu’mm‘jmﬁ’wm%’ﬁumﬁy’fﬁu

=

uazsinalszmA iennszend W unnsAnyn uasall

1 1
a a

2) 119390994 Uszaa uagAimsnvideyafiiieades Seendudayayfagfl (Secondary Data)

ANTUNTITARIUALIUUITTHIDANANUILIIUFN o TiAgdes 1N d1InATEgNanIsARY (FFA.)
ATnULsTRnms A1TnensUBaiaNs1soe (Gun.) nandnEnans Wigu Wetitunisldrams
ynnsassresszmAluiiagiuazszezunan Ussnaudaednyasne ¥ s1adns WRARANTITOM
18955018 sanfvsausanioyarsugiannann wu wansneinaasantulszma (GDP) fufisnen
NART T HIRTIN NUSEIe (GDP Deflator) Lilsdin IINFNNNIUFNINBUINTLATEI LA RIAN
WANUIR (§PY.)

3) NMTUATIRARNITARITIN (Overall Balance) NMEnaTILTningan1sARILALIATEERANRNIA

AAd v Ay Yy o & w o 2 Pun ¢ < o
ffeadesdauiauuds aniufiesUszuoanananianas felFdmssiesfilssnausesnanisndauas
TR nsAmanlagnIssdanarasdgTns AT ieannaINNasINyNIIN15309578 [Fuas
91891853U14 (Aggregated Approach) Wallusnzdaildunisusufunanisaniiuuleuianisaas
2BITTUR

a9

1 Frankel, Vegh, and Vuletin. (2013). On graduation from fiscal procyclicality. Journal of Development Economics, 100(1), 32-47.

2 Ana 1 REN uazAY. (2551). M3FnuAanensadseslszmalng (fingilaqiivg uazuwamneunisisinas19iievninis
ARIPTNNANEING. FIUNIULATEIAINITAR. https://www.fpo.go.th/eresearch/getattachment/
115a84b1-e000-415b-bb3b-183108093bad/12992.aspx

3 WInws SAaTaaN. (2558). N19AATIALIINTEHUNNNITAAIZELUTZAYEY. 019815 ATEgAaRSuATNaLNEN13TANIg, 2(1),
83-94.

4 Fedelino, A., Ivanova, A., & Horton, M. (2009). Computing cyclically adjusted balances and automatic stabilizers. International

Monetary Fund. https://www.imf.org/external/pubs/ft/spn/2009/spn0921.pdf
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4) N3t ansAasdessiuiadnnaresinansiasegia (CAPB) B9a1/8n19Wan9a41an
AR N AL NED937 [Fuars 18918 taIian 1IN AR UAT ARRINIBINANEAS o4 TEALANEN WD
HANAR Feazlinisrdnnanesiganarsegianenanivang Fuasaned1e3guns e Auans CAPB

5) MafynARnEanguraselALazTeTesTUe BefinnsdaniAtAsEangLa
foya 3 ngu [Hun 1) AranudandurassaFuazseaaiguiasiaresininianidn 2) Araendaei
PBIFIUNNEUATFININLTBUTNNFN ] 2BSFUIRFADTRITNNITNER UAZ 3) ANAINNEANE YD
seliuazanadesguasegiinnBusiaziissnn lnernaansdemeudunneniesaznsaeuuas
Ip9FulamELaTsauLSHN SeendannsatasteifnsannisnIsannes@adn (Linear Regression)

6) NI5USLANNANANTAUANYNIN (Potential GDP) #9a1@#d% Hodrick—Prescott (HP) filter

aadaa Y 1 ]

Foups e en e maRNanN1S Heg N UNINaILas [HSUNITREHINIAINIWANE T8 Hodrick and
Prescott (1997) Tasi HP filter fAgn1S umiﬁLﬂ‘mzﬁLLmTﬁmmﬁmﬁﬁmﬁL‘@]UTWNm‘mﬂﬁ@ﬁﬁ

ArpuLLTUsumiiga nalfiannis Minimization wevasduUsznaudeyadginsuazesdlszney

U

Hoyaunaliin

7) NSNS EN NSRS eUssiunsu A asfirneesalaunenisadsens

nAsgiRsiasruLwsYgia deleevialUTHiedasfialun1sinsnsst 2 dssan (un

7.1) WaIngefuenIsAdaieulignu (Fiscal Stance: FS) FaflunisuwBeuiiaunanis
ARIPETFM (Neutral Balance) Usznaudag 9184182998371 (Neutral Expenditure) uazss(a
(Neutral Revenue) WAZATHITIUILUTIEUINIAARN1TARILBITARDINTLTLEN

7.2) WHNTEEUNIeN1TAaafsutined (Fiscal Impulse: FI) ByprAanisidseuiiauinss
=\

v o/

n3funanisAAsTig (Fiscal stance) szmawiifidissnisinen (1) Audiewii (t-1) Welinsuds

firmuazauinrasnsaiuslaunenisadsiidesruuasy giafi Ao as Uit 1 9
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8) N3AAsERdTnseesnisaiiuklauienisads (Fiscal
Cyclicality) B9BIFENTIATILHUTINTLAUNMNNTARS (Fiscal Impulse:
FI) WAZABIT9NARNAR (Output) HiBATI9FBLdINTANTINUlELNEN1T AR
Py o o a a
franumnnzaniunissnuafissnnanasegia nauninsas

4 = v
Wan N ZeUsenaufag

B

=

8.1) Wlpunemspdsuuusiafiiuindnarsygia (Counter — Cyclical Fiscal Policy) e
mafdiusleunensARILLILMARY (FI < 0) TuraefilAsghiaasnusiaf (Output Gap > 0) WaaR1LN
Wlgu1gNITARILLLYENYFT (FI > 0) Tuﬁqqﬁmwgﬁ@mﬂﬁﬁ (Output Gap < 0)

8.2) Wleuen19AR WUURANANaNTIATEFAY (Pro — Cyclical Fiscal Policy) Aie N15@n1HU
wlgunenisadsuuLBEnesa (F1 > 0) Turnsiiirsugianenasiaf (Output Gap > 0) Wiamduuleug
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Executive Summary:

The Reserve Bank of India (RBI) has developed the Unified Lending Interface (ULI),
a revolutionary digital lending platform that promises to solve the dual problems of informal
lending and credit frictions. The implications of a successful ULl are groundbreaking: chronic debt
traps would cease to exist, rural and agricultural populations will have access to formal credit,
accelerating investment, living standards, and productivity growth, whilst core-periphery
inequality would greatly diminish. This paper aims to (1) introduce the problem of informal lending,
(2) provide a preliminary overview of ULI’s proposed solutions, (3) evaluate the ULI’s risks, and
(4) compare the results of other similar aggregators or scoring globally. We will finally recommend
that further research into a ULI-like platform, additional psychometric indicators, and government
stimulus be performed as a potential solution to Thailand’s rural, agricultural and MSME debt
trap. Although more thorough quantitative econometric analyses will have to be performed, there
is enough qualitative evidence suggesting the adoption of a ULI-like framework will boost

productivity and propel economic growth.

Keywords: Credit Frictions, FinTech, Data Aggregator, Informal Loans, Agriculture, MSMEs
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Credit Friction Background:

Credit frictions and informal lending pose one of the largest barriers for economic
development globally. This is manifested through three main channels: reduction in private-sector
productivity, rural and/or agricultural productivity, and increased inequality (Sathyanarayana,
2024.)

Regarding the former, Bailey argues that the evolution of MSMEs into stalwart enterprises is
a core driver of global development (Bailey, et.al, 2013.) This is in accordance with neoliberal
economic theory, stating that the organic advancement of local firms into large-scale enterprises
will likely spur a virtuous cycle of better employment, higher income, and access to even better
education and healthcare etc. They highlight local heroes like our ‘Charoen Phokpand Group’ and
India’s Tata especially, for their impacts on local employment, education and infrastructure, and
believe this cycle will likely repeat ad infinitum. Whilst the extent of ‘trickle down’ is likely an
oversimplification, requiring considerable legislatory and enforcement efforts from government
agencies, their core thesis that employment and productivity growth is a byproduct of enterprise
development, rather than converse causality, largely remains true. Therefore developments, or
lack-thereof, that constrain the evolution of local firms stymie economic growth. In Thailand in
particular, credit frictions greatly prevent MSMEs from breaking out of the ‘survivorship stage.’
This is because an overwhelming majority of firms cannot secure attractive loans to fund working
capital, invest in talent acquisition and technical machinery, or perform adequate research and

development to compete with domestic and international rivals.

Regarding rural and agricultural communities, credit is a necessary cornerstone of everyday
life. For them, loans are essential to maintain living expenses and working capital investments
mainly due to seasonality, as agricultural workers earn income in lump sums after harvests. Thus,
the number of loans spent on ‘unnecessary’ purchases (frivolity) is negligible. This is evidenced
by the Puey Ungphakorn Institute’s stylised facts survey which states that rural loans are almost
always used for economically productive activities (Pinjutsamut and Suwanprasert, 2022.) For
farmers, over 60% of all informal loans are utilised for investment including purchasing fertilisers,
‘iron buffalo’ tractors and building irrigation infrastructure; the rest being deployed to fund

necessities including education and healthcare or reservice existing debt. On the other hand,

74.9%, 69.9% and 69.7% of loans for private corporation employees, freelancers, and

contract-based workers are used for necessities.
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However, Thailand’s formal creditdrought
forces locals to turn to predatory informal loans
instead of legal debt from financial institutions.
The extent of this problem is severe: over 42.3%
of the Thai population owe informal debt as

a last resort, even though reputable surveys

have stated they would much rather borrow
from reputable financial institutions if they could (Moheldin and Wright, 2000.) Such informal

agreements often contain illegally high interest rates of up to 4-5 times the legal limit of 15%
YoY enforced through aggressive collection practices (Pinjutsamut and Suwanprasert, 2022),
creating ‘debt traps.” These occur when interest payments exceed total income, meaning
households have to borrow more just to pay existing dues. Moreover, the Ungphakorn institute
found that informal creditors are always regional ‘influential people’ or ‘powerful community
figures’ (Qﬁﬁw%wa), encompassing mafia, powerbrokers and local politicians, who use violence
to enforce their contracts. Asset, property seizures and physical violence are commonplace for
defaulters, thus households chained in debt traps often forgo essentials, education and
investment, reducing future income growth. Thus, formal credit is vital to ensure rural
communities can uplevel their businesses and themselves, improving productivity, living

standards, and to decrease rampant core-periphery inequality.

Diagnoses of similar credit droughts globally reveal two common constraints: the traditional
loan appraisal process and employee risk aversion. Traditional loan appraisal processes are
designed to maximise expected returns, prioritising profits rather than serving those who need
the money the most. Thus, the process, combining credit history records, physical documentation,
income statements, tax records etc greatly favours risk minimisation rather than loan
democratisation (Bailey, et.al, 2013.) Collateral is also generally required as a hedge, excluding
most rural borrowers who either do not possess the assets period, or possess ‘informal’ assets.
Although the process was not designed to isolate rural and agricultural directly, an unintended
constraint is still a constraint. Rural debtors may not have formal credit histories and scores, earn
income from the informal sector (which is non-taxable and does not appear on cashflow
assessments), or lack the title deeds to their land. In other words, they will fail these traditional
assessments predicting NPL risk regardless of their true financial health purely because existing

metrics are incomplete.

v
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Furthermore, employees are risk averse. Under current compensation frameworks,
employees are directly responsible for loan underwriting; when subject to disciplinary processes
and performance evaluations that penalise NPLs more than returns, human behaviour
understandably becomes biassed towards self-preservation. In addition, entire financial
organisations can also be risk averse: according to Sathyanarayana, legacy banks adopt
‘procyclical’ credit supply patterns (Sathyanarayana et.al 2024.) Thus, during times of recession,
when credit is required the most for underserved communities (because of income shortages and
high inventory stock, due to lower consumption etc), traditional financial institutions are least
likely to provide formal credit. Such times are precisely when rural households would take out

their informal loans to fund necessities or working capital and end up in ‘debt traps.’

The ULI will solve this information asymmetry and bias through (1) utilising alternative
metrics and machine learning to provide a more complete credit score and (2) producing an
automated ‘good loan bad loan’ assessment from the model, reducing the downwards-skewed
bias of bank employees due to risk aversion. However, an additional solution to curb the power
of “tﬁﬁﬁwﬁwa” or regional influential people will also need to be implemented and enforced in

collaboration with a responsible government agency to truly and structurally address the problem

in the long term.




Unified Lending Interface:

Introduction:

Adopting a solution like the Reserve Bank of India’s Unified
Lending Interface (ULI) will significantly reduce Thailand’s rural credit

frictions through simultaneously removing the information asymmetry

inherent in traditional loan appraisal processes and risk—aversion bias.

Through digital integration across multiple agencies, the platform will revolutionise appraisal for
the most vulnerable, aggregating large datasets, utilising machine learning models and alternate
sources of data to predict credit viability through ‘scoring’ (Sathyanarayana et.al 2024.) This
‘one-stop’ platform will then allow financial institutions to compete on an online (Amazon-like)
marketplace: given the same models (albeit they can set their own parameters), rival banks will
be able to offer loan contracts to approved debtors, who will compare products and choose the
ones that match their needs the most. Such competition is projected to lower interest rates for

debtors, increase product differentiation and reward banks who manage risk more effectively.

Those who realise and capitalise on the largest information asymmetry will simultaneously
generate returns and reduce credit frictions. Thus, the ULl promises to decrease the percentage
of risk—averse credit rejections, mitigate the pro-cyclicality in loan supply, increase the availability
of non-collateralised loans and data-collateralised loans for underserved communities and reduce
the prevalence of ‘debt-traps’ in rural areas, boosting long-run productivity, investment and

living standards. According to RBI estimates, the ULl is projected to cost $2 billion.

QJ
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Functionality:

The ULI workflow will work as follows.

1. Big Data Aggregator: The ULI will firstly perform the role of a ‘Big-data Aggregator’,
using open APIs to pull datasets from multiple government and corporate agencies that consent
to the policy. In practice, when debtors consent for a ULI loan, the platform will initially extract
their personal data from sources including Aadhar and E-KYC, PAN DigiLocker, and State Land
Records et cetera (Sathyanarayana et.al 2024.) Aadhar and E-KYC, India’s combined electronic
identification system, combine to verify the debtor’s identity and reduce fraud. Digitised data,
as opposed to traditional appraisal documents, also streamlines workflow and increases loan
accessibility because rural debtors no longer have to fill in legal documents that they may not
have the financial literacy or legal fees to compile. Potential debtors in very remote situations
also no longer have to travel to large cities, reducing fees. On the other hand, DigilLocker
(aggregated bank statements), PAN (Permanent Account Number), which contains income tax
records, and State Land Records can be used in accordance with alternative data in appraisal.
Thus, the aggregator secures data onto one platform used for security verification and in

appraisal modelling.

2. Automated Appraisal: The ULI will also contain an algorithmic credit appraisal model
evaluating individual debtors’ data based on specific parameters set by government organisations,
financial institutions and banks. In short, whilst the credit score / appraisal itself is automated,
lenders, in line with ULI requlations, will have limited ability to ‘tweak’ the algorithm depending
on risk appetite and edge, leading to increased competition. Were the ULI to be applied to
Thailand, would likely be used as the base model, with lenders able to change final requirements
and thresholds for loan approval. Alternate data sources, through collaborations with FinTech
firms, including psychometric analyses, online-retailing activity, internet usage etc. may also be
used to try limit asymmetric information and generate a holistic credit score. Such automation is
intended to reduce risk-aversion bias and prevent pro-cyclical credit supply shortages or

surpluses, reducing Thai credit friction and boosting productivity in the long run.

Q/
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3. Multi-Lender Ecosystem: Finally, the ULl will offer an
online loan marketplace for all potential debtors. On the platform,
debtors will be able to compare different loans from rival firms,
choosing the offerings that offer the most attractive rates and

flexibility for them. For example, in my view, KBank may offer

a lower interest rate but a longer tenor, whereas SCB may offer
a higher interest rate but shorter tenor. For an SME looking to fund

working capital, the latter may be more attractive for them etc.

Figure 1.1: Simulated ULl Workflow for Thailand

ULI WORKFLOW
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Risks:

Although the ULI promises to reduce India’s severe credit friction problems, the interface
can present risks to all stakeholders involved. The most apparent include data-privacy and credit
risk (Sathyanarayana et.al 2024.) Regarding the former, the ULl deploys digital public
infrastructure to centralise and share sensitive data between banks, non-bank financial
institutions and government agencies. Thus, if proper data security measures are not maintained
across all entities accessing the open-API, the likelihood of cyberattacks, information breaches,
large scale data leaks and identity theft will be high. The bottom line is, the more complex and

integrated a digital platform is, the more weak links will be open for attack. In addition to

@
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surveillance instead
commerce” (using harvested financial information
to sell you products) in the medium to long run
etc, reducing meaningful consumer choice.
Therefore, strong data protection (ie. Chinese
Wall legislation) bills and enforcement must be
upheld by policymakers to hedge against data

privacy risks.

Furthermore, credit risks are another
strong consideration which the RBI and, more
specifically, financial institutions must take into
account. Due to the experimental nature of
‘big-data-backed, non collateralised loans’ that
the ULl is, in essence promoting, the model will
not be perfect. As the parameters are refined,
the ratio of non performing loans (loans paid
over 2 months after the deadline) will slowly
decline. However, for non-collateralised loans
to make sense for private banks, significant
regulation must be introduced. Banks approve
loans and decide on interest rates based on
risk—-premiums: higherrisk mustbe accompanied
withhigherexpectedreturns(Damodaran,2012.)
Accordingly, were banks allowed to set ‘rational’
interest rates for data-collateralised loans
in line with their other product portfolios, interest
rates for MSMEs and underserved communities

would be understandably high, beyond the legal

information breaches, if the government is lax about the procedures
and access to the database, private, sensitive data may be misused
by firms to exploit consumers, leading to an ‘irreversible erosion of
consumer rights’ (Omarova, 2018.) Under such a scenario, fintech
firms may ‘double dip’, using data that was solely designated to loan
appraisal for ‘unauthorised commercial uses’ including profiling and

. This may lead to price discrimination or “free

limit of 15% due to high NPL probability.
The opportunity cost of such loans would be too

high for commercial banks.

Thus, to keep interest rates beneficial for
debtors and guarantee satisfactory returns for
banks, further research into fiscal stimulus must
be considered. For example, if the ideal interest
rates for firms is 5%, banks will have no
incentive to lend to underserved communities
because they can get the same return, with
many magnitudes lower risk from lending to
higher net worth individuals or firms. To increase

incentives for such loans, policy makers or
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the responsible authorities may have to introduce programmes like

subsidising half the NPLs. In this case, we cannot subsidise all NPLs

because this would create a moral hazard incentive for firms to

accept all loans and shift the penalty to the authorities; however,

half would greatly decrease the probability of default risk. Another

consideration could be to reduce capital requirements purely for

this program, eg. banks will be allowed to reduce their HQLA

requirements (requirements to have high quality liquid assets cover all projected outflows for

the next 30 days) conditional on using all the increased capital to fund ULI loans. These are two

examples of policies that can make data-collateralised loans more palatable to banks whilst

keeping rates low enough to be beneficial for debtors; however, further research and modelling

will be required to validate the initial suggestions.

Global Fintech Aggregator / Scoring Models:

Globally, there are two main credit
aggregator models of note in addition to India’s
Proposed Unified Lending Interface. Firstly,
the Entrepreneurial Finance Lab at Harvard
University developed the EFL Psychometric score
to provide an additional alternative metric to
evaluate credit default risk and reduce
credit frictions (Bailey, 2013.) Through using
‘psychometrics’ as another data point in
appraisals, FinTech companies and financial
institutions will be able to predict how debtors
will react post loan-approval. Will they be

willing to pay back the loan?

How honest are they? What is their risk
tolerance? How focussed and analytical are
they? These tests are similar to ‘pymetrics’ tests
used by large multinational firms to screen job
applicants and can aid lenders, especially to
MSMEs or agricultural borrowers (who borrow

mostly to invest,) in determining how their

investment will be managed. Intuitively, if banks
can conclude that Person A is more conservative,
more methodical, more focussed, and more
extroverted than Person B, they will project that
Person A’s investment is more likely to generate
consistent returns and that they will be more
able to payback the loan. Moreover, if Person
A is also honest, they will also be more willing.
This is a large advantage compared to traditional
appraisal processes: without psychometrics,
if both people are from the same area, have
the same educational background, and similar
incomes etc. both would get rejected. However,
such information asymmetry can be addressed
under the EFL framework, reducing credit frictions

and reliance on informal loans.
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Statistically, Bailey states that there is a significant correlation
between psychometric scores, business performance and credit default
risk. The three most noteworthy, conscientiousness, honesty, and
education have a relatively high AUC (Area Under The Curve), which

is used to measure predictive power of an indicator relative to other

) measures in developing countries, thus proving that psychometric

analyses do add value to loan appraisal processes; however, psychometrics cannot be used alone
(AUC ranging from 0.57 - 0.66.) Their main value comes as a supplement to aid and validate
alternative data evaluations. According to Sifrain, whilst using psychometrics alone does
outperform socio-demographic credit scoring (Sogesol Bank, Haiti case study), it would not be

fully efficient in the context of ‘microcredit operations’ (Sifrain, 2020.)

Chinese Zhima Credit

Another successful alternative credit-scoring indicator is AliPay’s (China) Zhima Credit,
which has over 100 million registered users (Bei, 2018.) Through utilising innovative technologies
like ‘cloud computing’ and ‘machine learning’ to analyse alternate datasets containing internet
consumption, internet behaviour, and online payments as new data points in credit appraisal,
Zhima has been proven to improve classification performances and default prediction (Wang,
et.al, 2022.) According to Wang, the inclusion of Zhima score increases the performance of all
5 classifiers in his study (C4.5, Random Forest, Naive Bayes, K-Nearest Network, Support
Vector Machines, and Back Propagation Neural Network.) In addition, Bei concludes that the score
compares favourably to traditional appraisal across many different industries, with the most
significant decrease in default probability being recorded in telecommunication loans from 20%
to 6% (Bei, 2018.) Although Zhima methodologically differs from EFL’s Psychometric Score, the
information being obtained is quite similar: Zhima ultimately predicts a potential debtor’s
‘behaviour preference, performance ability, identity traits and personal relationship.” Therefore,
both models realise that psychological traits that affect honesty and competence determine
debtors’ willingness and ability to pay, affecting NPL default risk. Thus, the scoring has been
utilised to increase loan volume and exempting upfront payments by up to 42 billion RMB.

The latter in particular should aid rural communities that rely on seasonal cash flows the most.
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Conclusion:

In conclusion, this paper has performed
an initial analysis of the causes and effects of
Thailand’s informal loan problem, evaluated the
Unified Lending Interface, which we believe
could be utilised as a partial solution, and explored
other successful fintech aggregator/innovative-

credit-scoring solutions globally.

We firstly conclude the credit friction
problem in Thailand is a severe headwind to our
economic development. With over 42% of our
population engaged in some form of predatory,
informal lending, long term investments in
personal education, healthcare and capital are

impossible.

lllegally high interest rates, enforced by
violent collection methods, consign most rural,
MSME households to ‘debt traps’ where an
excess of total income is required to service
existing debt. Thus, Bailey’s ‘virtuous cycle’
cannot be fulfilled, the evolution of local
enterprises out of the ‘survivorship stage’
becomes impossible, meaning that the trickle
down chain linking higher quality jobs, income,
education and living standards does not exist.
The bottom line is this: an extension of formal,
compassionate credit is required to revitalise
rural productivity, living standards, and decrease

core-periphery inequality.
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Moreover, with relying on the Puey Ungphakorn institute, we diagnosed that the problem
stems down to three main factors: the traditional loan appraisal process, employee risk aversion,
and influential power-brokers “ﬁﬁﬁw%wa”. Firstly, the traditional loan process creates
information asymmetry, where the real financial health of rural, MSME and agricultural debtors
cannot be accurately assessed as their ‘formal documents’ do not reflect their informal cash flows
and abilities. Secondly, the incentives of the modern banking sector disincentivise both
individual bank employees and entire institutions from extending rural credit due to ‘performance
evaluations” and KPI. On the firm level particularly, risk aversion creates a pro-cyclical credit
supply pattern. This is especially challenging for underserved communities who require credit
the most during economy downturn. Finally, informal loans can only be enforced by local power
brokers because there is no legal mechanism to do so otherwise. Thus, a solution which aims to

tackle Thailand’s credit frictions must solve all three causes at their source.

We suggest the adoption of a Unified Lending Interface and alternative credit scoring,
which can address the first and second problems. Through creating a data aggregator and
automated appraisal process, we can reduce the information asymmetry apparent and more
accurately represent the financial health of underserved communities. Furthermore, it may also
be beneficial to add psychometric measures into the composite indicator (through logistic
regression etc.) which can further evaluate individual debtors’ willingness and ability to repay
their loans. Automation will also deal with human risk aversion at both an individual and
institutional level. However, risks are apparent: further research will have to be done into
developing an accurate credit score and fiscal policies will have to be passed to incentivise banks

to lend to higher beta clients and stomach their opportunity cost.

Finally, policies will have to be ratified in collaboration with other government agencies
especially the one who can curb the power of local influential power brokers. We believe that
the actions suggested will truly address the root causes of credit friction to underserved
communities, reducing credit friction. And if credit frictions can be reduced, a bottom-up surge
in productivity will likely release the untapped potential of the countryside, encouraging

development, enhancing living standards, and reducing core-periphery inequality.
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Introduction

In today’s financial landscape, credit scoring models have gained significant importance
as tools for assessing a loan applicant’s creditworthiness. These models evaluate the probability

of default based on historical performance data (Vidal & Barbon, 2019). Scoring models are used

for many purposes but are not limited to reducing the time needed in the loan approval process

and improving objectivity and accuracy (Mester, 1997). Credit scoring models can be developed
using various methodologies, from traditional statistical techniques to modern machine-learning
approaches. This paper will concentrate on the statistical method of logistic regression. It will
first introduce the logistic regression model, the dataset and relevant variables, then detail the
logistic regression methodology and apply this approach to Thai SMEs. Additionally, it will review

existing literature to recommend non-financial data as alternatives when performance data is

scarce.
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Logistic regression model

This paper will focus on developing a credit scoring model using logistic regression.
While other methods, such as decision trees, are available, logistic regression is often preferred

for several reasons (Altman & Sabato, 2005).

It is particularly well-suited for binary dependent variables, such as predicting default
versus no default. The logistic model generates probability scores between O and 1, directly
representing the likelihood of default, making the results intuitive and straightforward to interpret.
The interpretability of the logistic regression model is a key advantage. Additionally, the coefficients
in a logistic regression model offer clear insights into the influence of each predictor on
the probability of default, further enhancing the model’s interpretability. Extensive research
supports the use of logistic regression, highlighting its effectiveness in credit-scoring applications
(Rudd & Priestley, 2017). By leveraging these advantages, logistic regression provides a robust

and comprehensible approach to assessing credit risk.

However, the model does have notable limitations. It assumes a linear relationship between
the log odds of the dependent variable and the independent variables, which may restrict its
ability to capture complex or nonlinear relationships. Additionally, logistic regression does not
offer a non-parametric approach, potentially limiting its effectiveness in modelling intricate
patterns (Laborda & Ryoo, 2021). Despite these drawbacks, logistic regression remains popular

due to its interpretability and proven track record in credit scoring.

CREDIT SCORE
LU
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Data set and variables

To construct the proposed credit scoring model, we need to
compile data on variables deemed significant and available by
each organisation, along with customer characteristics associated

with default risk. This data can be sourced from financial

institutions such as banks and credit unions, which maintain

historical records of loans and credit applications.

Common discriminants in constructing credit scoring models include demographic factors
such as age, marital status, gender, and profession and financial indicators like income,
number of dependents, and credit-specific variables. These credit-specific factors encompass
loan type, loan maturity, guarantees and collateral value, historical payment performance, and
the length of the credit history. These variables collectively assess an individual’s likelihood
and capacity to repay their debts (Vidal & Barbon, 2019; World Bank, 2019; Abdou, 2009).

It is crucial to address outliers in the dataset, which are data points that fall more than
1.5 times the interquartile range (IQR) beyond the lower or upper quartiles. Outliers can be
managed by either removing them from the dataset or replacing them with a more typical
value, such as the mean, or by capping them at a specified value. Additionally, unusual data
points should be examined to understand their impact on the distribution and overall insights
of the dataset. Proper handling of these outliers ensures the integrity and accuracy of the

credit scoring model.
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Methodology

The process of using a logistic regression model to produce credit scores involves

several key steps.

First of all, select relevant variables and address any outliers, and use the forward-

looking default within the next 12 months as the dependent variable.

To deal with potential multicollinearity among predictor variables, the Variance Inflation
Factor (VIF) method eliminates highly correlated variables (choose a threshold cut-off value).
The VIF method can be used before or after calculating the Weight of Evidence (WOE).
This might be relevant if the WOE transformation significantly changes the relationship between

variables and thus alters the multicollinearity structure.

Then, categorise variables into appropriate discrete Weight of Evidence (WOE) bins.
The simplest method to achieve this is using the ‘woebin® function in R. Variables often come
in various formats, including numerical and categorical. Binning these variables makes the data
more accessible and understandable, facilitating better model performance and interpretation
(Rachmanto, 2023).

Generally, the WOE method has lots of advantages, such as the capability to handle
missing values and the variable’s non-linearity, as well as to maintain the interpretability of
the model after the transformation (Wang et al., 2022). Whereas, Persson (2021) reports that,
on highly unbalanced datasets, the performance of existing WOE estimation algorithms could
be better. These algorithms can cause substantial fluctuations in a customer’s credit score
when their financial ratios shift between bins. Persson’s findings indicate that, compared to
models that do not use WOE-transformed variables, the introduction of WOE transformation
generally diminishes the model’s discriminatory power across most evaluation metrics.
In contrast, empirical research by Yang et al. (2015) demonstrates that logistic regression
models incorporating WOE can perform well. Additionally, other studies, such as Seitshiro and
Govender (2024), support the efficacy of logistic regression with WOE for credit scoring,

suggesting that, despite some challenges, WOE can still be a valuable tool in certain contexts.

The new WOE explanatory variables can be formulated by:

% Distn Non Default;
% Distn Default;

WOEL = ln( )

v
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Once we have got the WOE values, we then apply stepwise
logistic regression. Stepwise logistic regression is an automatic
variable selection technique that aims to find the optimal subset
of predictors for a logistic regression model (“Stepwise Logistic

Regression in R: A Complete Guide,” 2023).

The formula used to perform multiple logit regression using

stepwise selection on the WOE variables is the following:

1
7 = 1 + e~ Bo+B1WOE +..+ By WOEy)

Similarly, information value (IV) can also help with variable selection. IV is a statistical
measure used to evaluate the predictive power of a variable in distinguishing between
binary classes. It quantifies how well a variable can separate different outcomes by assessing
the strength of its relationship with the target variable. As can be seen in table 1, a higher IV
indicates a stronger predictive ability, making it a valuable tool for variable selection.
By comparing IV values across different variables, one can identify which features are most
effective in predicting the target outcome, thereby improving model performance and

interpretability (Saputra et al., 2023).

IV can be calculated by:

n
IV = Z(% of nondefault; — % of default; - WOE;

1=1

Table 1: IV and predictive power of the variable

Information Value (IV) Predictive Power of the Variable
<0.02 Useless for prediction

0.02t0 0.10 Weak predictor

0.10 to 0.30 Medium predictor

0.30 to 0.50 Strong predictor

> 0.5 Suspicious behaviour

Source: K2 Analytics

v
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Lastly, to transform the probability of default into a credit score, re-express

the multiple logit regression formula in terms of log odds:

y
1-y
Credit Score = of fset + factor * In(0dds)

In(

) = In(0dds) = By + ByWOE,+...+B,WOE,

Thus, by combining the equations, we get:
Credit Score = Base Score + Contributions by WOE transformed Predictors

Where

Base score = Offset + factor * intercept from Logit

factor = %, pd0 = 50, of fset = scaling parameter

Applying the model to Thai SMEs

Based on research conducted by Tangsawasdirat et al. (2021), the credit scoring
model applied to Thai SMEs is developed using the intersection of the Loan Arrangement (LAR)
database, SMEs Data (SMD) database, and the Corporate Profile and Financial Statement (CPFS)

database as the dataset used for analysis.

The explanatory variables are based on default-related financial and non-financial SME
data. We can compute 34 financial ratios (Appendix A) that will be used as the explanatory
variables by creating accounting variables from the dataset and combining nine non-financial
indicators: firm age, authorised shareholding capital, loan size, ISIC, SME size, Registration Type,
Years of financial statements, Province and Region. This example utilised financial and
non-financial information gathered by the Department of Business Development (DBD) and
the Ministry of Commerce, along with loan data from financial institutions requlated by the Bank

of Thailand.

To develop a credit scoring model, follow the previously outlined steps. Begin by
examining the data distribution, identifying any outliers, and using the VIF method to eliminate

any variables with multicollinearity (added in just now). Next, the Weight of Evidence (WOE)

transformation is applied to the variables to convert them into a format suitable for modelling.

B
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Then, perform multiple logit regression using stepwise selection and

calculate the credit scores based on the transformed data.
Tangsawasdirat et al. (2021) evaluated the model’s performance by
comparing the credit scores generated for the test data with those
from the training data. Their analysis revealed that the test data’s

credit score distributions for both default and non-default groups

closely mirrored those in the training data. This consistency indicates

that the model generalises well and fits the data effectively.
X —1 o ———

b\
N
Alternative data

When there is a lack of information to assess an individual’s creditworthiness, alternative

data can enhance the evaluation process. Literature supports several such variables:

According to the World Bank (2019) and also supported by Blazquez & Domenech (2018),
analysing the quantity and reqularity of social media posts can provide valuable insights into
a consumer’s lifestyle, spending habits, and willingness to repay debt. This information can help

fill gaps in traditional credit assessments.

Another helpful source is the analysis of utility bill payment history. This approach is based
on the premise that past payment behaviour reflects an individual’s ability to manage and repay
debt. Consistent and timely payments on utility bills can indicate a reliable repayment pattern
(World Bank, 2019).

Educational attainment is also a significant predictor of creditworthiness. Research by
Lusardi and Mitchell (2011) on financial literacy and retirement found a strong correlation between
higher levels of education and improved financial decision-making. Higher educational achievement
is often associated with better financial responsibility, increased career stability, and prudent
financial behaviours. Including educational attainment as a variable in credit scoring models can
thus provide additional insights into an individual’s financial reliability. These alternative variables
offer valuable supplements to traditional credit data, helping to create a more comprehensive

assessment of creditworthiness.
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Conclusion

In conclusion, this paper has outlined the process of developing a credit scoring model|
using logistic regression, highlighting its advantages and practical applications. By leveraging
logistic regression’s ability to handle binary outcomes and provide intuitive probability scores,
the model offers clear insights into the likelihood of default. The methodology involves examining
data distributions, addressing outliers, and applying the Weight of Evidence (WOE) transformation
to categorical variables. The analysis of Thai SMEs, as demonstrated by Tangsawasdirat et al.
(2021), shows that the model effectively generalises across different datasets, with credit score
distributions for default and non-default groups aligning well between training and test data.
This consistency underscores the model’s robustness and suitability for real-world credit risk

assessment.

Furthermore, in cases where traditional credit data is scarce, alternative variables can
enhance the evaluation process. Insights from social media activity, utility bill payment history,
and educational attainment provide valuable supplementary information that can improve the
accuracy of credit scoring models. These alternative variables, supported by literature, offer
a more comprehensive view of an individual’s financial behaviour and reliability. Incorporating
such variables into credit scoring models can address data gaps and refine risk assessment,

leading to more accurate and reliable credit evaluations.

Finally, we would like to express our sincere gratitude to Dr. Norabaja Assava-vallop,
Dr. Kawin lamtrakul, and the entire Macroeconomic team, for this exceptional opportunity and

guidance in producing this paper.
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Appendix A

1 Operating Profit to Total Asset - Operating Profit ' Total assets avg®* 100
2 Ordinary Profit to Total Asset - Ordinary Profit / Total assets * 100

3 ROA =(Net Income / Total Assets)* 100

4 ROE = (Net Income  Total Equity)* 100

5 Operating Margin Ratio = Operating profit/Sales * 100

6 Ordinary Income Margin Ratio - Ordinary Income /Sales + 100

7 Net Profit Margin Ratio = Net Income Sales * 100

8 SGA Ratio = Selling and General Administrative Expenses /Sales « 100

9 Current Ratio =Total Current Assets ' Total Current Liabilities « 100
10 Quick Ratio - (Total Current Assets - Inventory)  Total Current Liabilities + 100
11 Reserves Ratio - Cash and Cash equivalents / Total Current Liabilities « 100

12 Cash to Sales Ratio = Cash and Cash equivalents ' Sales + 100

13 Sales Growth Rate = (Salest)/ Salesit-1)- 1)+ 100

14 Assets Growth Rate =(Total Assets(t)/ Total Assets(t-1)- 1)+ 100

15  Equity Ratio - Total Equity  Total Assets 100

16  Debt to Equity Ratio - Total Debt ' Total Equity

17  Asset-to-Equity Ratio - Total Assets / Total Equity

18  Debt Dependency Ratio =(Short-term Debts + Long-term Debts)/ Total Assets « 100

Debt Capacity Ratio =Short-term Debts + Long-term Debts)/ (Cash and Cash Equivalents
+ Total Fixed Assets)* 100

20  Debt to Sales Ratio - (Short-term Debts + Long-term Debts)/ (Sales / 12)times)

19

21 Working capital to debt ratio =(Cash - Account Receivable + Inventory - Account Payable): Total Debt

22 Interest Expenses to Sales Ratio - Interest Expenses Sales + 100

'
- =]
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Appendix A

Years of Debt Redemption - (Long-term Debts - Short-term Debts - Cash and Cash equivalents)
/(Operating profit + Depreciation) (times|

24  Debtto-EBITDA Ratio =Total Debt ' Earnings Before Interest Taxes Depreciation & Amortization (EBITDA)

6. Efficiency/Activity Ratio

25 Total Assets Turnover Rate = Sales ' Total Assets [times)

23

26  Fixed Assets Turnover Rate - Sales ' Total Fixed Assets [times|

27 Account Receivable Turnover Days - Account Receivables/Sales « 365 (days)

28  Inventory Turnover Days - Total Inventory Sales * 365 (days|

29  Account Payable Turnover Days - Account Payables’ Sales + 365 (days|

30  Accounts Payable Turnover Ratio =supplier purchases /average accounts payable

31 Cash Conversion Cycle = (Account Receivables - Total Inventories - Account Payable)/(Sales s 12)(Months|
7. Funding and Funding utilization

32  Fixed Assets to Fixed Liabilities and Total Equity = Fixed Assets/ (Total Equity + Fixed Liabilities) * 100
33  Fixed Assets to Equity Ratio = Total Fixed Assets Total Equity + 100

8. Assets Condition Ratio

34 Other Current Assets Ratio = Total Other Current Assets Total Current Assets « 100

Source:Tangsawasdirat et al. (2021)

| '
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