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ABSTRACT

The concept of ESG has been gaining popularity in recent years.
Investors choose to use ESG as a criterion for making investment decisions regarding
sustainability issues. ESG disclosures can be studied through the annual report or Form
56-1 One Report. However, the content of the annual report contains a number of
statements, which take a long time to analyze manually. To address these problems,
this research therefore uses the Transformers model, which is one of the sciences of
machine learning, to process and deal with the large amount of text data within annual
reports.

The purpose of this research is to provide investors with knowledge on
how to perform textual analysis of ESG disclosures, which is an analysis method that
goes beyond analyzing financial numbers through the development of language
models specifically focused on ESG within annual reports. Then evaluate the
performance of models that specifically focus on ESG aspects compared to models
that focus more generally. Models focused specifically on ESG were found to have

higher prediction accuracy. The next step was to use this ESG-specific model to do a
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sentiment analysis of message disclosure between 2020 and 2022 for 27 companies in
the resource group. The study found that most companies gave the most weight to
disclosing social aspects, and the sentiment of ESG disclosures was revealed in the

neutral polarity.

Keywords: ESG, Transformers, Machine Learning, Sentiment Analysis, Textual Analysis,

Annual Report ESG, Form 56-1 One Report
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TyaUszasavuiiotauaIsnslunsiiasienany ESG Wiandu nenisasnuasesilenyagli

= )

Unamuaunsaldlunmsdndulaamululsznusiiu £SG Fadunwifnimaslasuanuauls

'
a o a a J

31N lanluganessuiiiuen dnasyusiteueanuignidnisauduanuaiy ESG Al

a0

UszdnSarnienagdnduladiluamu nelinnudeniusenianiunisinemdedisniu
A a v o a ] o A 1 =3 y; o w
ESG maoaulungtuduusynnansaiiulalaegadediu egralsiny dnasyuenadiide

a [

wdgyiulgmilumsiwnsgviieloys ESG Mlameaglusigaulseinluaiuien daaiy
dudou warldialunsiiessideyaluu3unamuin Al nadnsvenisAnw 13emian
svanunsatislviinamuangUassalunsiasieiiutynivant

v dl

31NN1TANYIAUATIVIYAIING D UNAIIN LAz 1WITeNN 810N aUTT

Y

(%
[ [ 1 =

noUszaAdingnd Iseazidendasiolul
2.1 HawIndau d9AN LaTUTTENAUIA (ESG)

ESG LHuasdUszneuiiuguvesmudBuvesesdnsfilduniseensumntuly
vaneUlkinuan Corporate Finance Institute léfieny ESG ndunseunnfndideloiildiu
Imdeladnladenissnnisvesesnnslunisudmsanudsuasloniafineitosonanssny
MIFIURIINADL F9AN LA UTTIMALA

Tumaneuszmailandddldauanlafudssidudiu ESG iiinduethesatiios
Tud 2563 Wuiwﬁﬁaummmﬁmmmﬁa FSG wnsnniudnludesay 303 sauddinisdamwe
J1¥eaz 85 vestnamuliiussmunisaniusnuaiu £SG Wldlunsfiansunamu
(Gartner, 2020) 119991771 ESG anunsaldusziiiumnudssuesusenluuseidudiuniig
Fafunazyilimsuinusimitmnedisenndesiuniswauniiddunseld wuldainiiiu
wiinasmuilanieyldnagnsnsamuuuuenadsdu (Sustainable Investment) daidunns
awmuinatmngBlussezenlassmdfmansenuduinuioanuansenuidsauredan

'
a &

LazdaIndeu (AudimungsaiionnudEy, 2564)

]
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Tugafisunn ESG ldsunisiigaiainimanisedndususiu £SG danu
Fouleesdunan1saniuauuesus e (Bissoondoyal-Bheenick et al., 2023) A1987194%U
Uity iunlihmezamulufanssuiifeadesiu £SG Wesnnl@sudselowiannnis
{Ann1sUsengaretuin (Economies of Scale) Mivilduruwazsevdanineansuindy
sisnsasmuianansoasiouanudesnmsvesdiidlddude AiutulFagedy venand
dofiansaundnadlusmuindniiieadestunisilowmy ESG dawanosa1vuresuiem
(Bapat et al., 2022) mewgnanaItnasy vliusendsdesiuinldlatunisailivauaiu

ESG 103w wieas1idlenalunishsgalvidnamudnunamuluuienvemuies

2.1.1 Uszinnvasdaya ESG
Usznnvaadoya ESG MUnmeaglusieauusednld dulvgazlilyna
o a a & o Jo a o [ v
Aduaun19nIsiiy nief ¥ Tannuasegianaly wnazidulssiandeninu (Text)
FangrtosiunansandunuiunsdanisvesUseiiu 3 dundnved ESG amsagiied s

1Y

AseuuNdAlaannImi 2.1

<

(%
=

drsusieazdunvad ESG wiazau (clover, 2566) dsasaluil

(1) Aawandes (Environmental) idulseifiusnudanndeudiinainnng
dudugsiavednddns Usenaudisnansgnulazuurufsdlunsdanisannudesse
dandouiiouimsdanisminensliivssavnnmuasifanads fudanndeutosiian
fed1sresUspiiud1ud wandew Wu msUdesfiuiounszaniianemssuasniedou
MsQUaNsNeINIsITIIE MaeSeuaamdenlunssuienuidssuaninenia 1wy
mawAsuiasaningiona thviau Sadsey sy

(2) Faan (Social) tudszifuiAsfuauduiusveadlidulddude
fussdnsianielusagnieuon sadsfviauluviaddme (Value Chain) tnefithwaneldie
uImandnensyanavosmninglinisiidunuduluduesnuiu dregrsuszidudu
dana 19U M3An1uLYEd (Human Capital Management: HOM) L9 nsaneaanaiiiiy

a v

5931 Msfldusiuvemiinny ufwanszyuvesesdnsiesuvuiivisnduiugsiame

(3) UsT¥NAUIA (Governance) LT uUszifufA BrdRAUIETUTMS
Jnn1svesesdnsluiinnulusalalunisaniugsia endredaussiudiuussenavia
mMsdaweulsueiiisadesiunssouyain nsiansvesiihosdnsiiaenndesiuai

mandsvesdladiuds nsguanazimsnansvesienu nmsavaueluiiduasy
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AulUsdlavesesins Wudu Jmndunsudedinisadunuiiusdla afsssuuazaiunse

as9daule

A 2.1

o o

908797 15O NTUNIUNINULIANGININADI AIAL UASETIUIAUIATIEIALY

Environmental pillar Social pillar Governance pillar

Climate Natural Pollution Environment f Corporate
change resources & waste opportunity bil l ! t governance behaviour
Carbon Water Toxic emission | |Opportunities Labour Product safety| | Controversial Access to Board Business
emissions stress & waste in clean tech management & quality sourcing communication diversity ethics
Product carbon| | Biodiversity Packaging Opportunities in Health & Chemical Access to Executive Anti-competitive
footprint & land use material & green building safety safety finance pay practices
waste
Financing Raw material Electronic | [OPPortunitiesinf | o capital Financial Access to o hi Corruption &
environmental renewable product wnership 2
sourcing waste development health care instability
impact energy safety
Climate Supply chain Privacy & Opportunities A t Financial system
change s in nutrition & ceouUnEng
labor standards| | data security instability
vulnerability health
Responsible Tax
investment transparency

Note. From Environmental, Social & Governance What’s it all about?, by PWC, 2021,

(https://www.pwc.com/mt/en/publications/sustainability/esg-what-is-it-all-about.html)

2.1.2 unasdoya ESG

aunAuuSEnmannsndlng (2562) Wameivaneuisnlulszmealnesne
Thanuddguazdnisdidunudiu £6 lunszuiunismagshaeganssdanndu s
Fotmunvosdninau nan. Alidnadamedoya 56 fusglussamuuszidvie
wuUnesU 56-1 One Report

wilsluitoddyniglusuunesy 56-1 One Report fifin13naiia ESG
Tnense A misz?’vmﬁlaugiﬁmﬁémw%ﬁu Usgnoumiey 4 Wate (WSuing viesaea,
2565) fisesusioluil

(1) wlevsuazidmuienisdanisaiuaudsdu WJdunsndadadele
AU1903LATIEALAIIUTENI N AT ESG danrdssiuuluuisuazitvang sauds
dnauTinilunsesiumnuidsaiieliuivnannsadsseglfnelussozenvielsl

(2) nsdanisuansznuneg Dduldidsluaslgnueivesssia Wuns

nandsfanssundnlumidldanen (Value Chain) Iiifanssulatne Fuilvdanansadanald
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Musazianssunaliinaudsdls nsanelusdeiazidulselevisnanisimsizining
\d@eanaglan1a@sIuIANNaINNsaluNSRULATUYRIUS BN
(3) MyvrnIsanuaNuditulufdanedon Wun1snateniIseiuau
PURIWINRDUVDIUTE LU USuaunisuassfoisaunszan msnanuais 1Hudy
@) n1sFan1saruAugduluifdiny un15naaInITeduaun
AetesiunsuImsanuduiusiugldladevesuiem wu msansndnduyveyu
| Yy A& v Y v o I v
nMsPeAdusssy mstilenagiinistadivinau usu
dususte (3) wag (4) anunsalglunisinsigrnusenilanuaiuisalu
a o a ' = a a
ANSUSMISTANI5AIULE Bawazlania@ag9ls srudeaunsaldiuniswseuLiigunanis
aiiuaulunaas Ui e ATIERNANTENUFA BNANITAILEUIIUNIA1UN53Ule (Financial
Performance)

1 13 L = 1 & v
281491300 wuunesy 56-1 Qm%ulmaaquuwugmmaﬂmiauuayu

a

O A A v v a a Yy v o Ny Iy '
AITUAITNYIYU u@ﬂLﬂuaﬁ]’]ﬂM'ﬂsUaWLﬂEJ'Q"LIJGU'NWU EJQWQ@JSIJE]@{I'ﬁLﬂEl’JﬂU ESG ﬁa@LL‘Vﬁﬂ@%

'
Y A = 1 U

Aeluidedudnguiu lainaziumdelasasiaarnsanidunueeausen nsusms
Fan1sAUEYS mamfiugua sunsdu WWusu

n1samedayaluhuunasy 56-1 One Report agviounslvininudfgy
LLazmﬁﬁmmazmsiaLﬁaaiumsﬂ%mimmﬁaﬁumaqqsﬁﬂé’a?jﬁu uiamnuaiitanay

v A oGLQJyl @

Uszlnunedsandeunasdiauiidonndesiugsna Nd1AgyAev i) o1uiun1msunis

v Y

v
=

AU ESG Tunsguiunsviigsiavesusenladaauiudy
2.1.3 anavimelunisiiaseidayasiu ESG
Tukuunlasy 56-1 One Report Usgnaunledayanan1satiuguaiu

FSG 9a9hfazus¥ndsdianunainvarswnna1enuly wazlulailaseas19tmau 1iadaann

v '
v a

n.8.01. hiﬁmsﬁmummmsﬁ%’juﬁwmﬂizmwﬁayjaLLamJizmwﬁmﬁ%mwﬁamiwéfaﬁwsmu
wavnd (Juiesh fauuiuty, 2564) TnalamzilefiarsanuenyssangaamnssuAasifiuii
fmsdawmelassadraiemdonnuiiuanansiuusu

Yonani MnmansATenuusensinazdeuderuludnnifeniu
mseduausu ESG vesnulusieaudsysnd daunsaneliiAnenfiduanlunisdeans
Yo309Ansle donndasiuunmnlumsiauedesiofieldlunisiaszid ESG vas Pasch
et Ehnes (2022) Wilonadiudosennlunsiinsest Sentiment vasdory fatiu ey
AUNITIATIETaYaluIuNITRY N1TIATIEMaNIzdIN ESG Fallnnueintun1siesien

1NN esanfesdEIa Az nATlunsAAINITeYA
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2.2 N13UTUaRaN1¥15953U81A (Natural Language Processing: NLP)

NTUELIANANIH5550YR LT UNTNENNEUTENINAIBIAIERIADUTR AT
(Computational Linguistics) fulunanisadfivas Machine Learning 1t otiunldlunis
Uszananalineuiumesanunsadilaniuiiuyudld uazdomsseninafuld

mAtetuiiddinermansuas NLP srldlunisdanistudeyaves £SG dedau
naiidudannulssian (Text) Lﬁaqmﬂsﬁaﬂamﬁﬂﬁﬂaaajmmmumﬂ 9 VDITIWIULAAE
gramnssutuiTuuumma o1avilildinatuulunisineed nslnseidenin
(Textual Analysis) Ingldimalulagieldidrundunsosiedfnlunsinsedouwagiany
dlademnluenansidegnedivssansamunniu Feterldanszezailunmsinens

(%
2 &

L?JmLmasﬁa%aﬁﬁmmaﬁmamﬁaulﬂﬁ (JSTOR, 2566)

2.2.1 wailandnmadau NLP #ldluenide

watla NLP fianuanunsavilanainians 1wy nsienuegdonnumse
Uselam (Text Classification) n15uenea@1fey (Keyword Extraction) 135 en1siduia3 o4
wdan1en (Translator) Wus luiidasld 2 wadiandn ImL‘%Mﬂﬂﬂ’ﬁi’]’wmwyjmmsﬁamm
n¥rIntuininsiue Sentiment YounnaviigninUszianudn fwaziBondel

(1) nsdanuangdeniu (Text Classification) 1un1suenuezdoniny
wioUszlonsng q lnsemnu Labels hsimunld Tusnudsetuidlaldmada NLP lunis
Usgsnanalfiodavanydennuainuuumiesy 56-1 One Report lfoansneglu Labels 3
fu Iiwn dwandeu (Environment) §3ax (Social) wazussEniuia (Governance) &
AsEUAUNSTIWeRI g 2.2 ndusssndunisiaundnuecnuisetull deiderh
Sentiment Analysis U03U9ANAY ESG ﬁlé’mmﬂmi%’wmwﬁu%gumauﬁcimm e lw

@13150M7 Sentiment Midgvioweanu1INMLIANLA ESG 161
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AR 2.2

ATEUIUNIIIUIE Aspect InenInsau

¢ A Environment ?
mEEm

« W H .

: ZNLP= : O Social ?

*n u
EEn
Ii Governance 7
. - ¥ ol .
danduanuuunlady wnglanaviaung Aspect
y sagndannisvinune
56-1 One Report AU ESG

[

7991518l (Sentiment Analysis) 1% 813 unlun1wlng

3

(2) N137LATIEA
& 1 = a ¢ o 4 a '3 Ve 2 a I3
wangde lnasidunistesieidionsual n1slesiesianuidn ¥sen1sIiATIgriagIg
goulm Dudu dusulumuidetullazldman nrsiieserinersual

N15%1 Sentiment Analysis TuUSUNNM19ASRUEINITOUUINITIATIZALA

< N a 3 . Y . a 3
WU 2 wuU ABNTTILATIEY Sentiment Ya3UNaINU (Investor Sentiment) LagN1TILATIEN
Sentiment U8478A4 (Textual Sentiment)

Sentiment W99 NasN U (Investor Sentiment) N894 815U N30
VAUARLAETINVDITNAINUADAAIANITRY IA8a1U1503A1EH Sentiment laa1nn1sdane
AANTTUNITY 0V 1BUAENANIIVDITIAIFUNTNY n1elunaintanig (Capital.com, n.d.)
fegady TAuigueraviinefrnudeiuvesinawnduuan

fnuwinunfsves NLP 9fid e Sentiment ¥93% 8A213 (Textual

. v a Yy al v a g v P v Y] a = ayy
Sentiment) gy aiuluinnuidaniiuansludeyanidudeauilifeitesiunmstudadls
nannvangUsenn NuITeTullazidulifinisvin Sentiment Analysis 98498A211AU ESG
Junanandulululnuuan (Positive) nans (Neutral) 3eau (Negative)

MTATERteANNEINTaldTerNuldIINTANEYeImNIg Wiazamendl
Jofnazdeldovnsaounnanenuly (Kearney et Liu, 2014) N5 UaHedoANUUDIRIANT

lngnsaazlviveyaidadnannanelussAnsndaue a819l5An1 FipsiaudssNzAnond

Tuyunewesesdng wuldannisdunadrvienvuainguwildunagnanbesdyaidau
WaaWeuannua1u ESG (Mucko, 2021)

FNY0INIINTY AD N1FALATILRTDAIMUNIUAIUAALAUT LAAIDDNUY

soulall 1w ledealifevseliuleanianisdu Wudu svuansdauusiasaiuAniuwes
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Unawueuans FelvayaldadiniieInuANUY ol uYeInaInns ongAnNTINVRILNAIYU
ag13lsAnIUALILLLTAILNAINAELASADUTNEINABNITAAIY NFIDLINTU INNA
A15ANSIANTUA ESG mu‘vﬁmLmai“wudwﬁﬂuﬁwu’;umﬂﬁmmiﬁﬂﬁL%qmﬂw%tﬂuﬂmmg
UsziAu ESG (Park et al., 2022) audvdnmes (Jaqiuldtadn “X”) azdndsdre Tideyan
[~ . 1 <@ ¥ 1 [ o Y ~ ¥ v a
\Ju Real-time uiin1siansmuinvaldnursudsdudeou Waswenmsliidluinouwas
ALARIRNN 9 Aty Jemsuvaslayanieteiiananlun1sinsey

N19%1 Sentiment Analysis H1udoaudaduinsosdodranlunns
a ¢ v A = A o A | o ) P o £
IATviiensIuteyalsdnfivainvangfannaitiadiy wagmnd@nwiludunundudely
Sentiment Analysis @u15aulUlglun1sesrginisyiuiemsunvesmainduls (Xing et
al., 2021)

NUATETULLYIINTIATIZINI189ANSHN5TRLNEY Sentiment 989015
anfiuauiiy ESG andunuula Wiunislddeyasinuuunesu 56-1 One Report Fudu

v aa a a1 oA a A v & ¥ o vy a o

waslayandnsilamenunyedeilesmeidudeimunves n.a.n. HlinsiWanewazdad
nsameagsallaslundazl nuuagldussloviarnmeatia NLP lilofstayaidednain

Toyatihludeniny Inszuaumslaenmsaudaning 2.3

AR 2.3

NS2UIUNITYINIE Sentiment 19gnINT

Q = G Positive ?

mEn

B -

- :NI.P: : O Neutral ?
| B B |

@ I_’i Negative ?

Y "
domuannuuurledu wqg’iﬁumamuw HAANSINNITINUNY

56-1 One Report Sentiment Anu ESG
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2.2.2 AUNINYUB9 NLP
v & = Y ° ) A & ) ~
A5 lan 1w ndus esdudoudusunaunmes taenaluniwiianiiu

a

= )~ % d' ] o i s a =
mautAsanaziia i lanuanaeiulUluwsiazsusun Inemnisuysdianusafanun 1w
20NUlAYA1EKUUIINIWIUNITOUNIMTBNTIEA T AIUINEUEe widmSuaeuines
gj = %4 a v 14 = } 4 U 14 o a b4 o
Wuiidgmilunsdnlavsunlignees Fadeserdedeayadnuiuuintumsiseuslvauisaanin
v A a sal I o X

wazttla Welilinanouiawesinuiug 1T

wilauea NLP undlaiaaaziinisisousniwiunneumedayaiianizuay
Julumafianuisavhaulandietluld egrslsfinig oraviheulsuanseadetluldiuau
Tududu wu iluwalvdwssiduenamnssudu Wusiu anvedunszyadoyai il
AURNIZANM YanInilnwuywddilinainiay uiaznwuyedlinilaseasiuas
Thensalfiuanaaiu deiu mswauluealiauisadilalusdaznwnladadusesifinau
Wmeiuiy @msuluuTunuen1sTasies ESG n153anuinny Yaadnu wagn15vn
Sentiment Analysis fipaluTeyiuauimeiuanasiunieluseulnes NLP

nsInUTENYEAUEITRITUNTIAVNIAVY UayatanIun L TiAUAR
(Aspect) 3 wWUU A kA Envionment (& swina au) Social (f9ax) Laguss¥mnauia
(Governance) WazfeANTULDUUDIUDANUNLNEITOINU ESG 9nanslmnatynilunisdn
UMY BNFIREIYY MNRITNRNIZAMTAT 1Y A9 [Fugar 919gndnlulssian
Social 118431 7A18ATIRLNATININU WALTBNITUITBANUNIMUA 81392NA1IN
wlevigmsetuieudildusssy Fsdausziandu Governance unu osaniduisuly
‘Nléj r-:ll ¥ (% a o
NAEITU WlgUIe VBIUTHN

ANTUNTIATIZRTI0150] (Sentiment Analysis) Hf298190159L1AT 189
W A1 anay 919adufuday willeasansmiumdu 9 W guasmanay Toarui
M [ o 1 & [ o | v O o= & A PN a v a ¢ a [
NeuA1d amay dagnangidudluwivin dwudadufenieinfaglvireuiiamesisous

ez lavsunveanuiuywdly
2.3 UNUNVB9 Transformers Tu NLP
Transformers L0uUseLAMNil9u99 Neural Network f@unsandanie @374

AB3UNETaAN @519MINUDR Lagdu o Bnunune endegislana Transformers Adufl

Jew lewn BERT GPT %38 T5
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2.3.1 Transformers

an1Unenssy Transformers lagniladiduasausnliunaduAiuiniyedn

awva

Attention is All You Need g Vaswani et al. (2017) fagliiiufiansuifddnluamans

<

Y83 NLP signseuiIun1sanfagna Self-Attention fignasnuuudbivedanisiuauinme

LWAUUBY NLP

¥

dusunseuIuns Self-Attention lasunsstuaialaannnszuiun1ssus

Y

vosuywd rglvineuiimesinaiduanudifyuazyatulunasig q fegareludfuves

¥ %4

1Ay AdgiumgnsalnvaelisMawidedsunisaiunwdingy waelinnuaula

Ao o 1

fuAueAis3anrseaulanAustonavinguy wazveNfidseusaelufaziinaluns

Y
& = LY o

PusendvluiAisiaulaiionianunedeaiy NenuatfmilauiuNIEUIUNITINIUYD4

v
o Y]

Self-Attention staeliineufinnasaunsanenuezuasteaininauisadosturadius
avAluuIunldunsmsumedeya

Yayw1uee NLP 7 Transformers viu1uifle Machine Translation w3®
n1sasATauYan1y) msvgiireufiusesidlanvidudesdionn mseaisiinnu
8nga msazwdadmilailvlugnnvmidildlanudnduediiordeesdusznoui
wannvane nMsazlireufinmesanunsadilannudntesoddinadafidudounnn wavenaey
lailfgndesimunfuuiunidesnisasdeans

SNAIDETU

"USEN A auduunnsuuandedudesaintdenrmunvesn.a.alyn
vsundeaulawmedona1uau ESG”

“Company A implements sustainable practices because of SET
requirements for all companies to disclose ESG statements.”

Tunsuvaannunineiduaudangy dfidesifo Mudingudesiinig
Aun3eenudszsu wazamumngvesmatanlalivataainuning dunseasulaidy

(1) n3en implement sl implements auUssu Company A

(2) fin 19 anansalddnin duduey luntwdange Wesandauvane

v A v o

= U 1 c{' o 1 . I~ o o v d! M Y 1 o 1
willeuriu uiafd1Anfe waeri1 implements anansaludlafla daliladwmasionndn

implements n3guuN15 “Self-Attention” Fslailadnudesgynesduszney Nasauan

7EINANDAITAAMUVDUT AU (nATH TnITINT, 2563)
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Transformers S maneiazudlafuanuiimed NLP fdundauazanunse
arunIosutantuiiududunniu drensldussloviannszuiunis Self-Attention uay
welasy 9 Tldreuiamesanunsedinssiasdtlaviunvesiunniu

2.3.2 myvinauvasluna Transformers Taan1nsau

Transformers finszuaunsyhauianmi 2.4 Jsfiswazidenlaanmsiu

fasaluil

Al 2.4

ATLUIUNITVIINIUYEY Transformers

How work

Feedforward

Positional >>
di i
encoding Attention

A

Embedding
o
[—ﬁ Attention
-~

Output

Feedforward

>> Soft:m ax

Tokenization

Feedforward
Input ~

Attention

data dojo
— data scier ryone —

Note. How a transfer model works. From Transformer models: the future of natural language

processing, by Ayesha Saleem, 2023, https.//datasciencedojo.com/blog/transformer-models/)

(1) Tokenization WunszurumMsintanueanduniiegas WU N15ER

pandurl (Word) %159 A18as (Subword) 1199210 Transformers laa1u1sauseuiana
o v a v & = o & w | . . !
Input Mdudeanuaulalaenss aeu Js31TUADEIUNITATEUIUNT Tokenization nou
[ o’a" Y [ 1 ) @ a{' a 1 « ” 5 = £ 1

HAaaNS T LaagidunuieAnan 9 M58n371 “Tokens” ANUUIWTIFNTPUIUNITAITULUAS
Tokens wiarihdusavludusald

(2) Word Embedding 1Juni1sudas Tokens tJus2ae naawsi baae

rnnes i udaiay (Numerical Vectors) Tngianinas inanfiazunueisng q 7oglu
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Continuous Vector Space (Mahapatra, 2023) 70f9830115%11 word embedding Ava1u150
maUdNTuSsenieela Geifiusunindidesiunazeglu Dimensions Alnaiu AsnIng

2.5 falun15vin Word Embedding vilinesien1suszananagimsunisidimaia NLP

AR 2.5

§20¢179n073%7 Word Embedding

o
& o & @
o & & & by
S&E&ESTE S
5 houses
cat ”l 0.6 |0.9 |0.1 |o,4 [—0‘7 |—0.3 ‘—o.zl pimensionality ®
reduction of
. word
kitten —»| 05 |0.3 |—o.1| 0.2 ‘—o‘ol n_5| 0.1  ermpedings
fram 7D to 2D
s ; ) 4 cat
dog >| 0.7 |—U‘1|D.'I |U‘3 |—U.!|- -[J.I‘---D..il ® kitten
]
houses — n,sal {)-‘l-l [)5| 0.1 |—n.u‘ 0.3 (].E§| ®
dog
woman
man —| 06 [-02] 08 [ 09 |-01]-09-07| .
reduction of /‘
woman —)lo.? |U.3 ‘u.u |—U.?| 0.1 |03|o1 emm‘;m /
fram 70 to 2D man queen
L [o8 [os [ror]-oe] a
/
I‘_\.r_’l k T ! /_’I‘\ \r/ )‘
Word Word embedding Dimensionality Visualization of word
reduction embeddings in 2D

Note. Create a vector from a word. From Word Embedding: Basics,by Hariom Gautam, 2020,
(https.//medium.com/@haridom/word-embedding-d816f643140)

(3) Positional Encoding vun1sifiudeyaieafusunisvesmniely

[y

aeuvastannuntaldluluma wisliluwmainlaansuanlulselaaunndu

IS

(4) Attention Mechanisms vJualananvas Transformers aannaiaby

v v o

138 Attention Mechanisms azlruddayfuddusaes Input 7ladly Tnelvdmin
fusaviuitedaddiuruddy fofulunaiadilavsunuaseuddyressylonnty
(5) Feed Forward Networks tulpsstnguszamuuutioulunin nnevas
Attention Mechanisms 3ziin1sSudayauaidalusaluds hidden layer Sow  auflt output
layer (neslUsunsuwoslng, 2561) MsUszananalutunouivielilumaaunsaFous

sULuungugaula

Ref. code: 25666502110502CLR
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AR 2.6

F01Unenssuvey Feed Forward Networks

input layer

hidden layer 1  hidden layer 2
Note. From FeedForward Neural Networks,by Mukul Rathj 2018,

(https.//mukulrathi.com/demystifying-deep-learning/feed-forward-neural-network/)

(6) Softmax %38 Softmax Function Wu aggnuanldludunaugaying
& o & 2 1 & v aa
YDINTFUIUNTN VLA Wadwsvaslinaazgnudasanlunsiuuanuinasidumeaunisnye
91 Softmax Fdlaunseasialuil

e’i

W for j=1,..K
=1

O'(Z)j =

Nan a1 Softmax Azt TUNATINAVIAY 1 1aND 8NFID819AININ 2.7

= & ° a fv Y S = a aA v
Fadumsvihuelentavedtunisiia 3 winnisal lawa duan anuiiu w3e Uni ANAZLUUN L
LWAUYINAU 1 NMshUasedazyinlmanladesen1sianny wazdmsuluusunnisvin Text

Classification ANALLUUNLAAZNUNEDY ANANULTIUTUNNSIUIeVRIlLLa oLy uiu

AR 2.7

#29¢/1968977 Softmax Function

Input Layer Output Layer

0.9999974338

%

a1

0.0000003059

+

A —

0.0000022603

5% 1.000

rmean

VU898, 1N Softmax Function Avaels, v ECoding 2021, (https://medium.com/super-ai-

engineer/softmax-function-Ainegls-eae1flbbef63)

Ref. code: 25666502110502CLR
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d115Uun15tY Transformers TUwIY8In15%1 Text Classification wae

[
v

Sentiment Huagldlyidudualagnse wiaSouitanisuansainazidninuiun oy
a o a Y | v ° o aa e
f1sandfiegseu q ludseleatume wu ndseleadsenauimemvaiemiininuian
Weau wivsunlagmiuvauenieruidnidauin Tueaenadinsiueanuidnidainle
2.3.3 Msnaulunan1el (Language Model) #1u Transformers
nsiaduuvesanItnenssy Transformers Hid1vunaiioasisluwma
1w Inglamaniyl (Language Model) Aie Tuimafildinafianadauwazanuuiagiduiiie
aseidennulunisvitungdning q (Bamey, 2023) lasumsuaindeyadnuiuniniivel
Whlan wuagandnanuarven W lamilounysd
namsuauingreslunanivlavdrulugazlvinaidandein Self
Supervised Learning #3eMatsguimenuied inallatdazilvlunaseuinaviinlalaseaing
warsUkuuveanwilaglifedinis Labels Toyalneuywd (U89 ugds, 2565)
| I3 1 a & ° v Ql'
agalsiniu udiweliadagiililueaaunsadlaguuuunieniuig
v :;’ =Y 1 o = P o a wva a 1%
N33y windsluanunsavinbilueadiannuaniziizasdesziluldlunsufuRnueiele
sy Tueaaitidsdesiimaila Transfer Learning L1atAg1989678
Transfer Learning ¥38n13018lauA1us A9 N15UUAATI NIUNTT
WULMET (Pretrained Model) 117MNSUNAIETyaMlan1zlaNz N YUMIe Uayad
N5 labels Yayaliudq (Fine-tuned) ¥oA%09 Transfer Learning Aon1suiluaaluiny
waAnluwsiazaseiuysgansamlunsiiluealydszgnalunuifianuanizas
sudduealddesiumsulniainaud silvaunsaussndansneinslusiusig q viwan
PUIURY TdHanTENUABEIndeN (Hugging Face, n.d.)
2.3.4 AMWFAUVBIVUABUNITWAIUILULAANTEN

o

a a I ° 1) ° . & A a v v
Fan3ududusunisyin Transfer Leamning Ao lanafinisiSousnie

Y

N A

Foyavunslvgjunieu iefi3enduin Pretrained Model dwiulunanuiitldiunudey
Tun15¥lUv91udi T2 uLanigLanzaanad @ BERT w5 0 Bidirectional Encoder
Representations from Transformers

BERT Qﬂﬁwuﬂm Google 91n91uAiT 09 BERT: Pre-training of Deep
Bidirectional Transformers for Language Understanding 494 Devlin et al. (2018) luina
dgneonuuuinidiefinssiviunluterny uasdiamuannsolunisdlanumansvos
Tuvsslealnsfinnsananiiadiiogdramduagdmds Saumndrsnlunadeu 9 fuos

USUNVDIAINTAANINAED f91U BERT F9a1unsatnlamnununevasrtulselenlanay

Ref. code: 25666502110502CLR
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dmiutunounsinsu BERT avwmsulaglddonnuiilifia Labels Tutu
Pre-training sheyndoyavuialngfilifanuanizianzas fsmsiieusuuu Unsupervised
Learning 92619 BERT Wilanwnfiainuanevedlumaniviunniu anntusadeutien
BERT Aitlalannan il TUlHlumsufuusmiamsudeyadmivauidanuameanniy
(Fine-tuned) 14U N153ANNIANY YoAIYU (Text Classification) N15ABUAININ N1V
Sentiment Analysis luaumng o 1Wudu

naaléi1 BERT fife Pretrained Model #igastily Fine-tuned satiiald
Tunuilansaizawnniy snfegmsidnuannuisefifeatesiunssndeninud
Aearfestuanimeiniaves Garrido-Mercha et al. (2023) fidmuneifiensiamanuides
mensuilifetestuanmgdenmalunsidamevesuisnding 4 3Bnsdeilugrudeys
ClimaText Tidudonnunienfuanimeinia uwsuiu Pretrained Model 7alusegna BERT
uay ClimateBert Fufhilunafigndeuimedeyafiisitesivanmernialasians s
Juvssuliieudszavsniwiu nadwsiildfe ClimateBert fiuszansamiiganinlunadu lne

fiauuugnunnieiosaz 98 annalumsiz ClimateBert fimamsumedeyauazlunaiidl

[ (%
a

amnuamziazadluduanmennia Weasdunszuiumsmsunasldlumaigniamnd
ponunuda Tutumsihluldduamsai linafiiunsmsuindedoyaams Sl du
\3esflodudmiuinamu duwnuaoduvieuisvlunsiamunisidameanudssu
anmafieinalusissunisnisiiuuazivasdeyaduiidudonulsd 13adudaegis

Uselawinlaann Transformers 998anseaIa LAz NI ngINg IUNISILNTULUUA LAY

2.4 N1SNAIUNTNLAANEIEIMSUNTY Ing

v 1%
a 5]

dmununagdewinioussa Tngusvasrdmsuauidedull Ae n1simun
lumalia1unsayin Sentiment Analysis 9890151 0aAWEAU ESG apsusunlulssindalnela
= 1 1 I~ v 1
FBUIUEREaaN Y 2 UlAWA

(1) Fauszianvesdomuesniunuianyaiu ESG MnlWdienaisuuunesy
56-1 One Report

(2) ¥ Sentiment Analysis 9INToANUNTAVLIANLAIY ESG

9 2 watlatl 928n1511 Transfer Learning 1114 sty 39daenslutnaiiniu

AFNTULILEIA19U (Pretrained Model) tialia1u1sadnlausundmsuniw laf o ey

Ref. code: 25666502110502CLR
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Tuduseluivinmamsudedeyadiiu ESG lnaianiz egalsiny dinsfiguassalunisvi

o = = = o &
‘W%Ju’ﬂlll,ma ‘UQ@JT]EJ@%L@EJWW\W]@ITJU

2.4.1 anavimelunsianlunanineidasiu ESG
PMNNIANBINUITENEULINUIT Tuan wdiuluglasanizdnsu
nFInTIzRdeanuiy ESG arundudidulinadimniuniumsingy enanaialainannnun
nTuglinwsinguuulanesulatininninniwidy q duneanased 2.1 wag 2.2
o g vy Y i v - 1% a s 1% Y v v ~ o
ilideyaniwdenguinagldimsuielineuimesiseuiaunsadfsladewazddnuim
wmena waglunaniwndeuldiudunfe BERT Muszneudieyadoyan1wdingus i

IIUIUNIN

A1519% 2.1

Uszananisalsesasveen1wilvuisuledeoulal

DUAU Al Sruaiild (ova)
1 AYIDINGY 55.50
2 Mgy 5.00
3 NWNSALTY 4.90
4 N YDTIU 4.30
5 MumlSaea 4.40
6 Ay 3.70
7 MulUIaNg 2.40
8 AWIRIA 2.30
9 AHBNA 1.90
10 MuUesidy 1.80
- AYBU 9 13.80

374 100.00

Note. Percentages of websites using various content languages Usage statistics of content
languages for websites. From Usage statistics of content languages for websttes, by W3Techs, 2024,

(https.//w3techs.com/technologies/overview/content language)

Ref. code: 25666502110502CLR
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15197 2.2

Twuglaaumosidautenun 1y

Juv il uugld Gwaw) Suwdld (Gowvas)
1 AYIBINY 1,186.45 25.87
2 AU 888.45 19.37
3 My 363.68 7.93
a4 A¥191310n 237.42 5.18
5 Mudulatige 198.03 4.32
6 mMulUsana 171.75 3.75
7 S 151.73 331
8 Ay 118.63 2.59
9 AWNTALTe 116.35 2.54
10 AWNYDIIUY 92.53 2.02
- M 3,525.03 23.13

571 4,585.58 100.00

Note. Top Ten Languages Internet Stats were updated in January 31, 2020. From INTERNET
WORLD USERS BY LANGUAGE Top 10 Languages by InternetWorldStats, 2020,

(https.//www.internetworldstats.com/stats7.htm)

drnsulusnaUszing unAuses ESGBERT: Language Model to Help
with Classification Tasks Related to Companies Environmental, Social, and
Governance Practices 484 Mehra et al. (2022) ﬁ‘digLﬁuwé’ﬂﬁuawmmmagjﬁmiﬁﬁLL‘Lm
Ussuamdernuiiieatesfuuuiufid £SG annnimsiauiuuulunanis uidediinaule
TusniAdeiide n1sld BERT 7Afufidexlunu NLP

nudananlaliluna BERT figninsusnedeninuain BooksCorpus 34l
Fruaudmnie 800 & uazdeuaaniffifsn1wsangw (English Wikipedia) fifis1uru
M 2,500 & uihnsmsuiuadsteyaderuiiiisitesiunnufun £SG etols
LARENNTOTEUANUAUTUSAUUTUNTENIAUAEIA LA Aaundalavinis UTuwsidluma
(Fine-tuned) fonsmsuyadornuiliieiteadu £SG nadnéaldrolumaiiuszansam
wndu uideduansiifuiluemanvianmsalfuuddimnefununiogaamnssa

wnzla @enndesnulsilaluunainuiies NLP for Responsible Finance: Fine-Tuning

Transformer-Based Models for ESG 484 Pasch et Ehnes (2022) ladinaslaluina BERT

Ref. code: 25666502110502CLR
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uiy udUIsufisufuislunsinussanmnanydonuuuudad (Traditional Text
Classification) ‘ﬁw Logistic Regression #3® Random Forest wua1luina Transformers
¢4 BERT Tianuuaiugigand

agalsfinunisld BERT Huiidos1in usl BERT avslulumadisiniswaun
Tsessulunansntw (Multi-lingual Language Model) LLm’é’qmﬁﬂﬂiﬁi’fmuﬁlajamuﬁaﬁﬁa
fo9tlU Fine-tune AUMUVBINTYIANG

unALeBs Luo et al. (2021) 1aviin15d1599n15911 Sentiment Analysis

1 d

FIUNTET NUITULAA P UATELANIEVDIAULD 1AL VUlA ALINAI LU aN TBITUNA8 NI

Aoy 1

38 BERT shauldfdmiununsingy udlilddmiunwnduiiideyatios
uananimedimun BERT deasyjaitiunsiamnlifauabenlud
a il eusuaunn enfiegratu mejaiuluiinwdudeuntvidu dady winih
BERT wldlunwilneduisinsiimnuiievosniunitondldldlinsetuuiuniifesmsuazena
iz fuauiiivadesiuensual (Sentiment) vosuywd Fsilanudududiavdoaiann
Tuwwanwdwiumwiivelnganziun
msazadulunaianansaitilaviunveuaznwlferdunaiaz doya
Fuunn Yegtuiedeliflumaniwlneunuinladn deidumuvimnglunisimuiluea
AEMIUIATIE ESG vestemnnluenulszsatiunwilne lnsawzanulned

Waleymduues ¢ degramsliil

15197 2.3

saeg1tlyminiindudailiusunvesusslepdgulunsoginnenisialuly

Ugymin1s@n@ (Word Segmentation)

USTN-319mne-an-uan-bn USTN-9mtg-au-anta

Tymawiiieuilewanswataya (Format Error)

fﬁagaﬂmzmimmil,l,azrﬁﬁa@mﬂaﬂwquu'%ﬁm UOYAAMENTINNTUATHLTIUIVAIVANUI N

[

2.4.2 Tuwaniwlnefldlunisiae

A a o | a v v v Y] ° )
wWotndgiutgmdulngfinanludrsdu ladnswauilumnadinsy

L & oo a | &
Ay lnedu Felisreazidennaluil
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2.4.2.1 Tuna WangchanBERTa

WangchanBERTa (Lowphansirikul et al., 2021) t0 uluinania
mmiwHﬁshumsmiuuu%aaﬁaﬁ’ﬂﬂmLLé’d (Pretrained language model) THmafia Masked
Language Model (MLM) iilaviunadiign Masked iludselon Tasmaiaiildlunisiious
vTumen I lngusslung

ToyanaudINUNTUAU WangchanBERTa A8A 8k 1UN1TAAAINN
neu (Tokenization) lne WangchanBERTa L@ l4n15@ AU 8A1g 88 (subword) U84
SentencePiece (Kudo et al., 2018) usifandlids “doeing” wiomsiuissa tngluldanl
Surssameld fanmdl 2.9 Wewinnsduissaldudsdfalunsdnuuninievssloaly
awbng eg1slsfnuniwlnedinisdavind lianeds saudadasnesaiwinelylsd
aumnglufaes dafu Fedinsldlavssuiiudslunisiad (VISTEC-depa Thailand Al
Research Institute, 2564) laun 1aus13 PyThaiNLP Tun1siauumIuasng1ama1naas
i lne suddddnissauusdiluna Machine Leaming 91nunauiide Stacked

Ensemble Filter and Refine for Word Segmentation

Al 2.8

n158ALUNAT (Tokenization)

ar W

dula|Aadafan ity

as

WA il
(Word)

[P w A w W a W dw
VUILAERY TUUAU|ES R[] Seun vy
(Subword) (SentencePiece; XLMR)
miaemed Sl s vl ifthu
(Syllable)
mheifdns AL Al (Al ol a3l S

(Character)

wa 18499 .10 WangchanBERTa: Pre-trained Thai Language Model, 1a® VISTEC-depa Thailand
Artificial Intelligence Research Institute, 2564, (https://airesearch.in.th/releases/wangchanberta-pre-

trained-thai-language-model/)

Ref. code: 25666502110502CLR
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AR 2.9

nsanuvsalngly SentencePiece

VaANMUAIAY Jull muiulud
SentencePiece [Yuil, Wy, Al 3]
(XLMR)

SentencePiece [udl, < >, Wy, iwly, 3]
(WangchanBERTa)

w8499 .91n WangchanBERTa: Pre-trained Thai Language Model, lny VISTEC-depa Thailand
Artificial Intelligence Research Institute, 2564, (https://airesearch.in.th/releases/wangchanberta-pre-

trained-thai-language-model/)

[ %
Y

WangchanBERTa iteyalunsinsusisau 78.5 Anglud (GB) B

Usgnaulumedeyaasnsaeanvainvaieiunfinisei 2.4

15197 2.4

feehaunasvoyanltinsunulunna WangchanBERTa

a9 ATl
1 wisesight-large (310 Wisesight U 2563)
2 Pantip-large (310 Chaos Theory U 2558-2562)
3 Thairath-222K
4 prachthai-67k
5 Thai Wikipedia Dump
6 OpenSubtitles
7 ThaiPBS-111K
8 Thai National Corpus
9 scb-mt-en-th-2020

WEL98). N Language Model WangchanBERTa #ag WangChanGLM fAooxls,
1ny oAvA Yay3on, 2566, (https://visai.ai/blogs/12/language-model-wangchanberta-
wangchanglm?fbclid=IwAR1sd5nO4HE20V75p4Gy22wq3EOr8C68400wbxpq_-7ofGAK6tEynlJDVAI)

Ref. code: 25666502110502CLR
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luma WangchanBERTa tl1giUn151191uiAe999Au NLP L1

mm”wmmm ToA31% (Text Classification) N15%1 Tokenization N15%1 Sentiment
Analysis Wudu saudadadlavsunmaniwinglafidesningnasatudmsuniwine
lnglane

(%

ANSUUITT UL L mUNgi N U lULmaN N 809N U ESG

Aty na91nAleLden Pretrained Model 1w WangchanBERTa #uaq dusieluieaziild

a

{1UN"3 Fine-Tuned Tngvhninnsulaglddoyaiiinuaniziaizaanniusgrstaya
Wawesu ESG fifinsin Labels 1315suienud
2.4.2.2 Tumadmiuiiasizsiensuniuaziirunnioglutenaisnianisiiy
Tud 2566 o330Ma S1595mUgNS wazameldvihn s TAaH L
sNeuitedn maiauilumalasinisnisiinsisiersualuasviauadiiogluienaisnie

175631 TnTEUINNSTUATHRIUNTUAE AININT 2.10

AR 2.10

TUnoUNITYINITYVINITUATIFR SualaLiALAdTIoY ueNa17190 518U

Collection Preprocessing phase Annotation Modeling

N

- oo
A

. Test

78499, Process Flow 910 Finance Sentiment Analysis, Tag 9550Ma ﬁ"wsa%’mqué way ASANA Le-
ALY, 2566, (https://docs.google.com/presentation/d/1fPnaWjIN2N6VazsgDUniUl1luePGJCpQ-
wnxsxXWSAY/edit?usp=sharing)

dandrdgyfesieauilaldunadsdoyaainienarsluludsuuuy

word uag PDF guinaziiatlymlunisuaninataainuegaiinanluluieswesdgmniw

(%
1Y

guilouaninadoya (Format Error) 3ailduneau Preprocess Data #98n15%1Mn15%1AY
azondeniulvieglusuninieudinseiaienis Coding A1801%1 Python W11 Google
Colab Fnduusslevidmivaddeguilunisianuazerndoyaiiotiunldluniswaun

Tumaniu ESG Tuaudve srudetluwaannsienuilunmuse
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AR 2.11

reehmanlannsuiUymlunisuanisadeya

daufl 1(2) widd 10 2. 1 .2 wulegIfisfings T8 ¥ @

Ua w. Ysznoufiann Fifivn fdus iS00 ¥ 6 TN IA AR TouA gu 4 6 sAsdeaw ldun’
(1) o, sfiss" anTuacsAa ME 9NN T03535uY1# TudayYoua Ao
1 i - LI | & 3 - » % ) - PRI
Atalszt wA wns Cwune I vgnAn Tasdl @1 ¥00 o 5 ed T@d oln g TAun dudale
(2)y 6, sfiaszuuyad 9fiM9655u9v71@ (Transmission Pipeline) ¥ u
U TIFAINENTEUY W BE 900 ¥ 5 SINY IR uaEn s A U AN ng w0 oA A 0 e 'E
(3o, sfiaTsquenfimesssnynd Fvdavoumm i fiunhsuce
e du 6 Te9

ﬂ?uﬁl{2Juﬁwﬁloz'1,2nﬂ1uqsﬁa51151€uﬂjﬁ
Uan. Ugsnaufianas L Ay sRafea s suarinasauaaudganadan laun
t1}qaﬁqiﬁﬂwua=ﬁ1a4ﬁﬁqﬁTﬁaﬂﬂﬁ%ﬂﬁﬂﬂnuﬁhﬂwﬁwaﬁﬁﬁuﬂﬂﬁqﬂnuﬁdqﬁﬁﬂﬁﬁﬁuﬂﬂﬁﬁ!Tuﬂﬁﬂnﬂﬁuaz
Al AL dming TinugnAn Taefl T gasauy@se Tug TduAduia 1w
{2)gafiaszuuviad e 1ga99u9A | TransmissionPipeline ) Sullagaun i lugsia Huin1sulfianasau
Urgednenssumiadefinesssuriinaznn a1 Gunnsanunguunedl L ivada afufiantseud sfresTsueina aia
3Lqﬁ?aT1quunﬁwﬁnﬁ1uﬁ1ﬁ€ﬂﬁﬁﬂnudwLﬁun11ua!ﬁhu1q1ﬁafiquunﬁwﬁnT1uﬂﬁﬁ§unﬂﬂ1ﬁhﬁiﬂu1u
naiu6 s

mEMs. Raw Text 90 Finance Sentiment Analysis, 1ng 8550Wa $155¥auqud uaz A3ANA e
2023, (https://docs.google.com/presentation/d/ 1fPnaWjIN2N6VazsgDUniUl1luePGJCpQ-
wnxsxWSAY/edit?usp=sharing)

Towagd nmsnumunsanssmuaiinaludneiu mastaulueadmiu
Tlusuamsmeiumsiiulunsiiug Aspects waz Sentiment atunwilnes 1414
an1Unenssu Transformers Tun1simunuazlagn Fine-tuning Wu Pretrained Model laaa
N ngeens WangchanBERTa migUselevtaininaila NLP ﬁIMLmaﬁanMWiaL§su§ﬁazﬁ'}
adlan e dmnrand siwresnisldnrvnluseenunienisiy EeE R GRFRERERAY
Aspects nelutoanuls

ogslsfinalannaliy (essoma S1593AUqViE uazANE, 2566) gneenuuUNLiie
Tédmsunsinng Aspects 16 Fuilupnsiefuansgnumanisitu dseseuaguindems

'
a = ¥

N3 ULAEININTaINYATY AeluTeeialilalirnud1Anyiuaiu ESG winiians Jeinlug
nsiauleanlddmsuaiu ESG lasaniz dnsulunuidegudazldisnmsidendeya
|ngaY ESG uvimsmsulndiulieady uagviniswseuiieudssansamilasening

lparivihueldnseunau Aspects N3 16 sufulinaiinsaunguu ESG lagany

Ref. code: 25666502110502CLR



26

2.5 AUNAFIUNTIAY

9INNTNUMUITTUNTIY Luwantwdmsuniwiveainsiesnunsunii (e350-
WA 5139RUGNS wazAuY, 2566) bAdin13911 Sentiment Analysis N1ULBNATITNINITHY

sudeihue Aspect foglusenutusenundy 16 MmudanseunguiiRvivainnateniely

¥ £%
a

BNa1511971158Y ulunsindTetuidalauulAnlunisilamaansisanuatuneuniiun
USuasu Tngldanitinenssy Transformers Tunmsiannlunauazmsuluinadedoyad
Aeadesiu ESG whiiu thlugnsmsauufiguinlinadmiu £SG lnsiamgagiiussansam
Tunsviunedu ESG imunzauinnniuuulunaiiansaviugldvainvatsednu esenn

fiauamzaulunmsiuderuiinertosiu ESG wnnin tnsuwlsauuigiueenidusall

Hy: n13ldlumalunisyitung Aspect du ESG dusznsamlunisvituiegs
adlanalun1siinune Aspect lunnsau
H,: n1slglumalunisiinune Sentiment 1w ESG duseansaanlunisvinune

geandnlunalunisvitung Sentiment luaiwsau
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15197 2.5

FUNANTINUNINITIUNTSUTNEITNTUTI8NINUsET1T0Te ESG 1l Machine Learning

UIY/2550UNTTY

v
vaya
Y

351157938

WNan15398

Sentiment Analysis
of ESG disclosures
on Stock Market

(Bapat et al., 2022)

SIUFIWUNANUMALITDITU ESG 1T

1387 20 TUEMSUUSEN 4 Wi

T9laLAa FiNBERT 4 a1l gat03iudayanig
N13RY WedlATgviAuIdnveusasnInuay
UNAIY UaR 110138l veeYanudIHa

ag3lssiasIAnuy

917 ESG 1A 879 998 Un A8 UG
n1sa1Uaneeoulad wagn1silu
ANUFURUSLFIVINAUTIA UV
UsE Tumenseiugnu luarasuians

fanuduiusknruiuTIAYy

NLP for Responsible
Finance: Fine-Tuning
Transformer-Based Models
for ESG

(Pasch et Ehnes, 2022)

%aﬂmmwmwmu 10-K 1tag ESG ratings
911 S&P Global U 2559-2561

14 lutma BERT FinBERT way RoBERTa-large
dunsusedeaudiu ESG wazluaadild
waila TF-IDF 52uAU logistic regression %30

random forest [@¥NUIBNISIRDUAU ESG

lutaa FINBERT dA21uudug Sosay
75 uay RoBERTa-Large dim1uuaiugn
Sowuay 79 G‘Tfaqﬂﬂ’iﬂmmaﬁi%mw]ﬁﬂ TF-
IDF f9508ay 11 52U0IN1TNTUA Y
Jaainulaniga 1unililuinadl

UsganSanaundudiotluly

Sentiment analysis
of CSR disclosures in
annual reports of EU
companies

(Mucko, 2021)

°

ssndennuansenulszaden
nausegavesuTEvluanamelsy 102

LIAd

1933 rule-based Tunsiasgiesual lagly
WaIUITU NI U Loughran-McDonald
ﬁﬂisﬂauﬁawmmm&'mmiﬁmﬁa 5 Tl
Linear regression Tumimaauamﬁgmﬁ

WeUpanuensual

vignvualug duualiuiiagudnide
AMNALTIAU Wazn1silameTayaLls
vandanuduwus i ululufianng

WREINURANITANIUIIUYBIUTEN
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UIY/25504N5TY

¥
UVada
u

25115739

WNan15398

Exploring Trends in
Environmental, Social, and
Governance Themes and
Their Sentimental Value
Over Time

(Park et al., 2022)

Wususndeyannninnesilamese

a8l

Tmadla Latent Dirichlet Allocation
(LDA) wag Dynamic Topic Model (DTM)
e Unwelassaieiidoustueuvasioya
fferdestu £SG wagldlumsiasen

AUAN

Aruduauanndinnuddniidunans
(Neutral) ¥38139U3n (Positive) #le

Useidiu ESG

Fine-tuning ClimateBert
transformer with ClimaText
for the disclosure analysis
of climate-related financial
risks

(Garrido-Mercha et al., 2023)

1%

Yatoya ClimateText 3l labels 11dn15ua
fafeiunsisulUasanmgiiennie

y5ala (0 Ao 1Tl way 1 A 3)

11luLma ClimateBERT way BERT 41L15U
A1890Ya31n ClimateText d113UN139A

Usziandeanuineivanimgiiennie

naINIsInTudeyaLiiy 1Sy BERT 4
AU UEID9SPEAY 95.7 FUBYNIN
A15LNSUA U ClimateBert N0 A4

wiugnSasay 97.04

ESGBERT: Language Model
to Help with Classification
Tasks Related to Companies
Environmental, Social, and
Governance Practices

(Mehra et al., 2022)

49AINUIINTIEU 10-Q NFARNIEAIUY

ESG

T¥99ANAY ESG wnsunuluwma BERT
lLay ESGBERT

TuLAac Fine-tuned AU BERT dA31Y
LU UgSpEaY 43 §9Upaninlunad
Fine-tuned fU ESGBERT dA31uLiue

Soway 79
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UIY/2550UNTTY

v
Uaya
Y

25115739

WNan15398

ASNRIUNLLLAALASINIGANS

AnTeiesualiazinuaiey
Tutenansnienskiy
Tng 93508 513950UNS LAz

Ay (2023)

YaANINTYNUUTEINTY9U 2558 -
2562

wWiguguUseaniamusslang MaxEnt
CNN WangchanBERTa kazu1u1tniuss
A2870YAIINLBNAITNINTR U YUY

Aspect uay Sentiment

WangchanBERTa dAnuiug15esay
79 waglusydns aanlunisvinune

Aspect geaniilaiiguiuluinadu

A Natural Language Processing
Model on BERT and YAKE
Technique for Keyword Extraction
on Sustainability Reports

(GUPTA et al, 2024)

o

YDANIINTILNUANNEIBUVDIUTEN

o o

89ANT IT UaellfliermaAumadfgy

o

AU DY

19 BERT tokenization waginaila YAKE Tu
NITLEAAIAIA VO ILA Bz UuIATU ESG
2ENUIAINTIBIU LAY IIUARZDIANTIA

AnuddryiuUssiulalu ESG

Tumananisallaiug1sosay 98 way
uanaliiuInusslofianudrAyiu

Aaa Y . & )
UadInNanu (Environment) 1dunan

Sentiment Analysis on 10-K
Financial Reports using Machine
Learning Approaches

(Soong et al, 2021)

AUT189UNINTRU 10-K 100 UTEm
90 SEC 929U 2015-2020

14 4 lama lawn fastText NBSVM BiGRU
way BERT TunsilSeuisulseansninlu
A15Y1UNY Sentiment ¥89518971UNIINTS

Hy

luiAa BERT dmnuusiuggegaiisesasy
90%

An Entity-Level Sentiment Analysis
of Financial Text Based on Pre-
Trained Language Model

(Huang et Fang, 2020)

£

JOAINUANNLATBUNYNIINNTHEY U 2562

910 CCF BDCI

Jsuluimna RoBERTa-wwm-ext La &3
VWvnneineyinnsIuUsEaNS A nYeans

Telumatun 1w

fanuusiugsear 95 lumsszydeya

WWeau wazienuwiugnsesay 93 Tu

~ v '3

N15A 9903 AVDIDIANTNIINITLIUN

U

Wnetesiudeyaideau
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UNN 3

ad a o
9N13739¢8

aov Ao s A o = °

NuITpldgavszasdionauilunan1an1wiainisaiue Aspects vas
Yaaulunuunesu 56-1 One Report 719 3 AU lawn dswandau (Environment) dsau
(Social) kagss5u1AUNE (Governance) kagWaILILUMANYINUNY Sentiment VBINISLUALNE
18RI ESG Aend1d saudadnwvennuiilameagluseaulseinlussusenlunguy

v = v aa a o @ 5 [ 1 ::941

n¥nens AleeanuwuuIsnsitesendu 4 Tuneu saralud

3.1 Anwinsiauiluwadinsunieinefiagloluninsu

3.2 MINAILIULARLRNIZANY ESG

3.3 MsUseiudseansnmwedluwa

3.4 mslalunalunisyin Sentiment Analysis
3.1 Anwin1snanlumadmsunteinenazldluninsau

Tuwanagldiunaainnansenunsiassiesuniuasvinuainogluonans
119715631 (Sentiment Analysis on Financial Documents) 1ag 8350Wa 51395AUVS Lay

A (2566) lagiliinsesllenlddmsunenuinanine lunaiiiun1siseusuuy Transfer

[
LY [

Learning Nin15i3unlglutnaniuunannasy Hugging Face wagdldunaun1saiduanuniu

n13 Coding lagldn1wi Python WU Google Colab

< ¥ 1 4
3.1.1 NSAUTIVTINTBYAINTIBURBUNIN
dwsudeyalumsinseniisnmaiutoyadinimi 3.1 lagldizuainnis
& o a o ~ ° A v A ~
wansneulseantuesusunaansiloululsemalng 91uiu 50 usSenRaansideulunain
WANNING (SET) fiausit) w.el. 2558 - 2562 annuudshdeyamdunwilveiiunihanuagein
Winlidresanisuszunana wazhnuIAan1siaaniitalusieaulsyanl 3 duniagldlunis
AL Lawn
(1) NMSUIMIANULEES (Risk Management)
(2) msfuimdeugsiaLiienudsgu (Driving a Sustainable Business)

(3) A1BSUNBWALIATIEVDENBIANTT (MDEA)
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TUNDUADUINAIINNITLADNNIVO WAL ABNITHENNITINTINE BE

(Paragraph Extraction) sanundunananguiszleanieiu 91nuudelavin Data Annotation

vasusiarnaulselon T90unauni1svin Annotation Huiinsinlagdniasugaans laed

M08139M3 Labels Yoyafam151ei 3.1

AR 3.1

TunUNITINSEUTRYA

Foramin

wuuasiu 56-1 0
ne i

Report

(50 U3¥man SET)

A1519% 3.1

#29¢79n77 Labels Yoya

| v

— | uwngw | >

L msuimsaudes (Risk Management)

GELRL

2. msduiatiougsiatfieanudsBu (Driving a
Sustainable Business)

3. defuisuaginssiveaiudnns (MDRA)

WENWIINT I

I—

Annotate Toya |

usem | U | dawlusreanu Uszlen TIAUAR 419150800
NANSALTIUNUVDY USE LolTeLe
Sodulud 2558 flsavdesi
AAV | 2015 md&a W Profit/Loss Positive
1,078.5 81uum tagdnsiaule
LAUNTN
U3emaalaneneuaneudes
AP 2015 risk sananalee (1) Msusuaeu Social Neutral
ANINDESNVEIUIINTLUY
ASEFA | 2019 | sustainability | Smusssuasnsiinegsaios Social Neutral

LN, quﬁifaaﬂa 91N Sentiment Analysis on Financial Documents, lae 93550N8 ﬁ"’]ﬁﬁmquﬁ ey

AE, 2566, (https://sithub.com/nlp-chula/finnlp-sentiment?tab=readme-ov-file)
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[V Y]
Y

dlowSadunszuiuntswssudeyaisouiosudd languuseleavisdueanin

Wudruau 12,258 nquiszlena Tnadeaiuredusuinuad (Aspect) wazd 101500l

(Sentiment) AIA15197 3.2 WAL 3.3 ANUANU

15197 3.2

A195U7¢ Labels viAuad 16 §1u

UszandiAuaf AN95UY 79819
Brand AMNENWABIANTTINAINTIEUAT | N1TUSEVFUNUSDINNANWAIUSEN
AM5LA5UII9TaT8999ANTNNTIILalwaN
Product/Service NANN NI BUINTUBIUSEN mseonaudilug nssaulefuuiemau

Environment

A15ANHUNUAUEINADY

YlgurgmuaawInasy N1siasulkuad

anngilonnia HansenuRedIneN

Social & People

AR HUNUAUFIAY

N159199°U MIPIerRYUYE N13ANTIeRS

(Social) Hildulside
Governance nsiuunuiuusssnivia | mswdsuuamesnaznssuns uleune
nsmuguauien anulusdlalunis
AU
Economics NINANTAATYFAINNNA WlevelAsygna wleuienIsmsening
Useina fiinaAsegne
Political nsnantimadowasulevty | nMsdles mnulidasumenisdes ms
Fonds Wlnieveanindy
Legal nsnantetenguany nsieedes ARAIL NSTEANEEY
QREG LGP
Dividend Msngutung mMsUsgnAdeiuduna
Investment WHUNTTAIYY NFAMUAN 9 VOIUTEN 8nLIU MEA
M&A AIAIVTINAING nslumunufuuIsnay ﬂﬂilﬂ%@ﬁ:umﬂ
Uy
Profit/Loss HAUTENBUNITUTEMN 516ld fuyu Al dnsdung
NITRURN 9
Rating Sufunaidetiovesuivm nsdndufumsideiievesuves

4

USEN AuTiuTnIAsY
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15197 3.2

F195U78 Labels ViAuad 16 914 (7o)

UszniiAuan AN95U"Y SPLERN
Financing NINTIUNTIAMIRUYDIVTEN n3fBuiY MIeentiu Msifismu Mevh
IPO
Technology Falieatestumalulad wdenisudsunadiugudu o

MsdsunUaanalulad
nsldtyauseivg winnssu Svansmng

walulag

Others UpRULANWLEINTINAINY | J5ASTUIR AERUR

899 3N Sentiment Analysis on Financial Documents, 1ag 83508 §1393AUNNS UAzAME, 2566,

(https://github.com/nlp-chula/finnlp-sentiment)

15197 3.3

A195U78 Labels 129750l 3 971

Uszinnviansual A1a5UNY (Fnleeannyuuastinasyu)
. vee A & A = a a a @ |
Negative AMNFANTIIIUaU d@nenisivasullasvsonansznuiiluaune
Usslanvesviruni
Neutral anuiEniidunans Wunsnanvesderfinasuieaiuuiem lld

danale 9 AoUTELANVOIAUAR

L. vee A & o = .:4' 2 A & '
Positive AMNgANILdLUIN donenisiuasullaarsonansznuniduuInge

USeLnNUBIviauaf

8L99). 1N Sentiment Analysis on Financial Documents, 1ng 93508 S1595AUGNS wavAE, 2566,

(https://github.com/nlp-chula/finnlp-sentiment)
3.1.2 Sunsunsmsuluag
33 nswamlunalunisviune Aspect wag Sentiment Azi3ud28013
LﬁaﬂiuLmaﬁr;iﬂm'1ime’haiayjaﬂmwlmf\f’mwmmmamLLé”J (Pretrained language
model) Mnlunafifidedn WangchanBERTa uaziinluaatinvhmsmsusedoyaluonans
$119n15:3U (Fine-tuning) finszuiumssannd 3.2
yatoyafilidmiumamsuazutsesniiu 3 yn Uszneuluse

(1) Train Set \unguuseloalumenulsesifiegszmined 2558-2561
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(2) Validation Set Lunguusslealusenuuszddiegsewing 2561 -
2562

(3) Test Set \unguustloalumenulsesliegsznined 2562

AR 3.2

ATEUIUNIT Fine-tuning lAgnIng s

=

Train Validation Test
8,191 nuvsglon| 1,756 nduuselon 1,755 nuvszlun

(5auaz 70) (Howaz 15) ($owaz 15)

7 I |

Usziliuna

Text
Classification

(16 NAUAR)
Pretrained Model:

Labelled Data

WangChanBERTa (Evaluation) ~

o Sentiment

Analysis

(3 4721500l

3.2 MSWAIUNTULARLANIZATU ESG

NUATETUlYIAnwIaNIEA NN EIT03AU ESG laganie lnenasainila

INIANYIYAToYALALIINTIBNUNHIULT (B35aNE S1595AUGNT uazAny, 2566) Falavin
v o

nsdndauanidu Labels Tudiuduueniniloan ESG MUUARININ 3.3 AIUUTINE DA

Y

Yoyadiil Labels 3 wuu lauA Environment Social wag Governance N1y

AR 3.3

AALABLaNIE Aspect AU ESG

= =

Train N Trg\'n
8,191 nguselan ARLMABUA Aspect 3,122 nguuszlen
(Fo8ax 70) 3 g '1&un (Fouax 70)
Environment Social
Validation Validation
1,756 nguuszlua uag Governance 705 ngudszlen
(Sow@y 15) (Sewde 16)
e
Test Test
1,755 nguiszlen 616 nasilselun
(5088¥15) (Fouaz1d)
Tamavinune Tumaviuneannz
16 Aspects Aspect a1u ESG
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nsanwllazld Pretrained Model awnlneiitedn WanechanBERTa Tu
N19Y1U"E Aspect Waz Sentiment WUU Multi-Class classification Lt uLfgafiusigaIunou

v & = o a v v aa & . .
YU Gﬂqﬂuu%flu’]ll'ﬂllL@ﬁNWLVWULWiJﬂ'JEJﬁWGU@NaV]N Labels 1 Uy Environment Social tag

Y
[

Governance WU f91U Latnavesaulsetull 39909ld 2 Tuwa tawn (1) Tuwalunng

MU Aspect 91U ESG uay (2) lumalun1svinuny Sentiment lneiissazidenninaluil

3.2.1 lanalunisvinunedidaua® (Aspect) AU ESG
Tupadildlunisyiiune Aspect #1u ESG 4 laUsudasuainlumasin
enuieunti (essana $1395nugvs wazane, 2566) Inanennfulumadiviaute Aspect
gonundu 3 d1u ldun 4uwindeou (Envionment) #3m3 (Social) wags35U1A NS

(Governance) waglaldyataya 3 yadmsulunismsu d51easBundan1s19n 3.4 Fauus

soniu
(1) Training set 31W3u 3,122 nauuselen (Seeag 70)
(2) Validation set 31171 705 nquuselen (Sovaz 16)
(3) Test set 91u3u 616 nauuselen (Seuay 14)
A5197 3.4

N33 I8FIVeIYATYAUsHLINYIAUAR (Aspect)

U Labels

NAUAR

Training set (309az)

Validation set (5a8az)

Test set(3awa2)

Environment

16 (491 Uszlem)

21 (150 Uszlem)

15 (96 Uselam)

Social

54 (1,688 Uszlen)

49 (346 Uselon)

52 (318 Uszlem)

Governance

30 (943 Uszlen)

30 (209 Uszlen)

33 (202 Uszlem)

3.2.2 lurnalunisvinueviaisual (Sentiment)

Fusulumanounilazyinung Sentiment aanutdu 3 eu lawn 1Wauan

(Positive) nang (Neutral) wazidaau (Negative) ¥ i un15UsuluinaaInseaun s uni

Wiy Mntuagldyadeya 3 yadmsulunismsy f9eazdendwisni 3.5 Fauwusesnidu

(1) Training set 91uu 3,122 nquuselen (Segay 70)

(2) Validation set 31171 705 nquuselen (Segay 16)

(3) Test set 91u7u 616 nquUselen (Fevay 14)
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15197 3.5

N13n32 98 veNYnTayaUssnnTaarsual (Sentiment)

o . 37U Labels
UIDITUN = = =
Training set (3@¥a2) | Validation set (328a2) Test set (S28a2)
Negative 3 (93 Uszlem) 3 (19 Uszlem) 4 (22 Uszlem)
Neutral 49 (1,536 Uszlum) 42 (298 Uselem) 42 (260 Uselen)
Positive 48 (1,493 Uszlum) 55 (388 Uselen) 54 (334 Usglen)

3.2.3 nszuaunsusuunsluma (Fine-tuning) WU Hugging Face
naNLdenyatayanil Labels d3u ESG lngianizuas Jusioundadn

¥

Yatayatiumsuiu Pretrained Model nw1lne WangchanBERTa tasdinisisenldanu

Y

L4

Tunar uunanilasu Hugsing Face defidafaatlelvarunsadndafaddusig q daunig
Library Transformer 1¢ fiswandondelui

(1) AutoConfig: panad 19 @1 ulnannisiinuara (Configuration
Settings) Litemsrlaasmsilmes (hyperparameters) puiilsdaants

(2) AutoTokenizer: Aa@fila @S un 151400 Tokenizers WU U
LANIZL971£2937A Pretrained Model #7114 Hugging Face i3l Ingazdinis Tokenization
fu input Mduteyasuiiidutonin

(3) AutoModel: aanad 14 @ msunisisenld Pretrained Model wuy
RMNEZLEATITEYTeaN Hugging Face

(4) AutoModelForSequenceClassification: aanadaziinisinanlunaiia
nssamliaamihdmsuenuiiesld Tnafunarailddgmsunulssaniidasdu wu ns
Jauszamdenu (Text Classification) n133uAs1evidaensual (Sentiment Analysis) \ugu

(5) TrainingArguments: AANER IYdmMSURMUAAINSEUIUNSINSUEMSU
Tua Tneduranafifiunsseauazmsiinesideinisls

(6) DataCollatorWithPadding: Aanad @ msun3sugateya (batches)

(%
[

dmsunisuseiiuna taediduialnaisuianualy batches JANUE1IAYNNUY LO8NNLARE

1%
(Y

input Nlagluiianuedesniniissali aatalaziiiy Pad (Tokens MtAwilluTuunlng
lufinuvungesls) Tuaag input Sanuemnnu
(7) Trainer: AAANITUNEAIUANNIVUAVBINTEUIUNITINTY LYW AT

Wandeya nsUseidiuna n1studintueg W
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N3EUIUNTIUNNT Fine-tuning uaaslunnd 3.4

ﬂ’lWﬁ 3.4

JUHDUNIT Fine-tuning

Specify model
Checkpoint
“WangchanBERTa”

Configure the model

with settings

3 Aspects for ESG

Input
Labelled Data

,,,,,,,,,,,,,,,,,l

Sentenpiece

Tokenization

|

v

Token-index Mapping

37

Configure the

i training settings

Transformers model

“WangchanBERTa”

______________ i
%,
(e

Training

Evaluation

v

classify

4 p°

Polarities for ESG

3 Sentiment
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3.3 A15UsLLNUSLANS N WaeluLaa

3.3.1 awrsdmesiidlunsusediulseansnm
dleldlunaiianusaiuneg Aspect sanundu 3 fuves ESG wasluag
Fviune Sentiment vasdorudy ESG Boudesuds lududazifunsusyfiulszansam
vaslaLaadiinis Fine-tuned nsfssuisusulanaliu (e550ma ﬁ"wsq%’mqué WAYALY,
2566) filailsnjsiuanzluiid 656 lagagldamsiimes 4 a1 fnnsed 3.6 Tunis

Usellunaansluasadl

A1519% 3.6

Al lunIsUssdulseansnmyeslina

AbglunsUseiuUsEansan ANBSUNY

A1ANLNET (Accuracy) dndruseninednnuasaminuenseiu Labels Nignaasste

FIUIUATINIUANYINUNY

' a L. o | ° & ° I3 v
ATAIULNYINI (PreCISIOﬂ) afﬂﬁ’su%‘w’ﬂw’mluﬂiﬂmimLiﬂa‘V]’l‘LﬂEJNaL'LJ’LJ Labels X QﬂGIEN

Toeft X v Labels niia siasnunuasiiiviunenadu Labels X

A1ANAB (Recall) dndnsenindiuuaisfilunarinuenaidu Labels X gnées
Tnefl X 1w Labels nils siadhunuassnvhuenagndosly

Labels y)nUszian

W msgIuianalaesiu (Fl-score) ARAEgnslulin (Harmonic mean) 48461 Precision wag

Recall

3.3.2 Aanuiugfieausuls (Acceptable Accuracy Levels)
mATetuilarldmmuuugteeusuldannismumunssanssuludu
fAsadesiuluna Transformers 138 Machine Learning luveuiunves ESG n3es1891u
Usgdn Ui omezuuuinasgulumsiauszansamaedluna Tasdulngnuindiniy
usiugrlunmshusvedlinatzegfiszninsfesay 70 fv fevay 99 dadumnlumariiune

(%
[y

v 1Y =3 = 1 I3 A [ ¥ a a 2"
ppnIlANINNINSDYaY 70 'ﬂx‘i’ﬂ%ﬂﬁ]ﬁ]']L“lJ‘LJﬂ'WlEJ@QJiUVLWUE]N']U’J YUUU
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3.4 nMsllanalunisyin Sentiment Analysis
naeannsUsEiiulseanSnmesumaseusesual Tuneuseliavidunisih
Tmadmsunisviunesiu £SG Ngniaundulvddunldidueiesdielunisvi Sentiment

Analysis vesnguuseniilasuindenilunguiiedne lnedsvazidundwsialull

3.4.1 NGUAIDENY
#1115UN15%1 Sentiment Analysis ¥8999A146A1U ESG 11u3d8quilla
Honngudieg1e fie TomnuniliUamenisaiduauay ESG lukuumasy 56-1 One Report

Yoausenilasunisandaniundnnsndiignaunaldudaid SETTHSI wwizngunsneins

Y

[
a

(Resource) Usenaulusie 27 vsunaesaldi

A15197 3.7
svyﬁaﬁ@i/m”ma'w

fdu | Toviu Fausem
1 | ACE U3t udulugn A Bueds $1in (new)
2 | AGE USE L0138 13U LOWUWET 9117 (W)
3 | BAFS U3EN U3nadeimdsnistunsamw s amna)
4 | BANPU | U3®w thuy 9ie (o)
5 | BCP U3 unsann pesdalsdu $1in (W)
6 | BCPG U JTNA 9110 (Lnew)
7 | BGRM | U3¥m U.n50 tnes 91dn (W)
8 | BPP U3Em tuy imnes e Wvww)
9 | CKP USEN FA W93 0 (WIw)
10 | DEMCO | U3 walld 7w ()
11 | EA U3 ndsuuand $1in ()
12 | EASTW | U Sansuasiamnminensinnangfueen s1im @aw)
13 | EGCO USEN waalnidn 10 W)
14 | ETC US 18355 Wia teulisowuudt i (W)
15 | GPSC U3t Tnavea wnes Juuest $1in W)
16 | GULF U al LBuuesd Anaasuiuust 10 (W)
17 | GUNKUL | U3 funatduiidess $1in (unew)
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A1519% 3.7

T18T0nquA10e79 (7o)

a1au Havu Hauzem
18 | IRPC UTEW loonsid i (W)
19 | OR VST U, 1sfunaznnsAnuan $1im ()
20 | PTT USEN Uaw. 9919 (U1v)
21 | PTTEP USEN Uan. dr5rauazndnllnsiden 9100 (W)
22 | RATCH U3 519 N3U 9ie (uvw)
23 | SCG U3EN avilaiau (¥ay’) 9nin @)
24 | TOP USEM lnwened 9110 (Wnaw)
25 | TPIPP USEN 7o Tndu wies 9in (n1ww)
26 | TTW USEN M99UUdY e (W)
27 | WHAUP USEN AUUALeYD gﬁﬁ@?‘ LBUA NS 1A (UR1TL)

3.4.2 nsusausaadaya
av Ay g v a v Y a o
QWU?Q?‘JUVLWLﬂ‘Ui'ﬂ‘Ui?ﬁJsﬂaﬂ'}qMWLﬂEJ']GUENﬂU ESG U99UTENIUIIEIU

Usgs10 (Wuunesy 56-1 One Report) 5em3198 2563 - 2565 fmeunsuunaiandnning

[ %
[ Y

wisUseinelve (SET) S1uauvisdu 27 v3um neidulndlugduuy POF lngfiansaunianie
2 Fidevesngaulszdnd lawn 1.5enuanudidy 2.015Mmiuaua

3.4.3 N15ILASIZINE

(%
=) v = ¥

Weohunuswlidseaulsedluesia 27 vseniseuiosuat avihlng
vosunazuSInnluUsEInanatulunasIu ESG Jenadnsilaaziduminzuuy Aspect uay
Sentiment Megn1elusenuuszdUveusazuien Junsussliinhiniieseilagniseg

nsUArULUasUOIERaIUNSIUAINE AU Aspect tag Sentiment vsUsEnlulAazl
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uni 4

NAaN15gLazaAUs1gNa

nan15UsTIUUsEANS A nveslinalazNan1sANEIN15Y11 Sentiment Analysis
vosmslawmes ESG vesuitmitldiunisdmdendundnningigndunludvil SETTHSI
eNIENgUNINeTNT (Resource) $1uw 27 U3SM wisanslesidoyanonidudsl

4.1 wan1susziliuUszansnmvedluing

4.2 asUauuignuauivy

4.3 wan13vi1 Sentiment Analysis oy

4.4 wanTIATIERNSUAINY Aspect AU ESG

4.5 NeN1TIATIERNISYIN Sentiment Analysis
4.1 Nan15UsSUUsEaANSANVRIULAa

4.1.1 Wisuiguuseansnnvaslunaniuienduai (Aspect)
Tnonmsruudaluinaune Aspect #1u ESG Inal il aanuual ug
(Accuracy) 0.88 s‘fquaﬂd’ﬂumalﬁmﬁ'ﬁﬂuw Aspect 8andWdU 16 AU (8550Wa 515
Saugus uazanly, 2566) 8¢ 0.9 dlefnsanieseazidon luanizdiu ESG wuinluwmad

Tasunmsusulaelrddda1mnstwasuinnIlumanundluniu Social kag Governance

15197 4.1

limaviuneviruaaniy ESG

Learning Rate le-5 Training Epochs 5

Batch Size 8 Weight Decay 0.1
Precision Recall F1-score

Environment 0.82 0.82 0.82

Social 0.89 0.89 0.89

Governance 0.90 0.90 0.90

Accuracy 0.88

Macro avg 0.87 0.87 0.87

Weighted avg 0.88 0.88 0.88
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lsmavie 16 viaund

Learning Rate Se-5 Training Epochs 5

Batch Size 16 Weight Decay 0.1
Precision Recall Fl-score

Brand 0.8 0.8 0.67

Dividend 0.81 1 0.9
Economics 0.79 0.88 0.79
Environment 0.84 0.88 0.86
Financing 0.49 0.68 0.57
Governance 0.72 0.88 0.79
Investment 0.79 0.51 0.62
Legal 0.62 0.71 0.67
M&A 1 0.23 0.38
Others 0.84 0.62 0.71

Political 0.68 0.54 0.6
Product/Service 0.67 0.67 0.84
Profit/Loss 0.84 0.91 0.87

Rating 0 0 0
Social 0.85 0.86 0.86
Technology 0.8 0.69 0.74
Accuracy 0.79
Macro avg 0.72 0.65 0.66
Weighted avg 0.79 0.79 0.78

a1

dnsulinnadu G 1 duszansnmlunisviuneludiu Social Tnedien
Precision g/l 0.89 (@ndruszwhednuadailieariuienaidu Labels Social QNeADY g
Sruundsiivihuonaiiu Labels Social) sauflafien Recall agil 0.89 @ndauszninesiuiy
adsitlunariunenaidu Labels Social gndas sesuuasafivhuienagniedlu Labels nn
Usziam) Fegeninlumatfiuiduieniuiunisiunsludiu Governance luna ESG ilein
Precision 8¢/l 0.90 way Recall 71 0.90 agslsfny dwmunsviunglusu Environment
voslunalmid fusans nmdesndlinaiiu uwidsdoirogluseduiisansuld lnedia

Precision wag Recall @&J‘ﬁ' 0.82
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One Report Tng3ldnsissuidiouiaastumariou Hugeing Face duduunanasuiiiingg

Juiinlumansaaainly wazd1nsuniswananaludiuvedunatiuAvinuevaua 16 wuu

o = ! A o v a' v o
ALHARNANTTEAILAADNA Labels QﬂV]Vl']u’]EJIﬂ@Jﬂ'ﬁJ']ﬂWZj@ 3 DUAULTN

15197 4.3

nguuselenil 1 dnoenuininynteyand Labels [33ududmu Social

nguuszlend 1 ViAuAR

AaduuTEn 1 3lafiunuufURNUND 5935 UaN1LUN15AIAINE 1 INEAZU TN

WHUNINERkaNsFaNTIRTUaNAae1dlna Tl sa I UAUNSHER TN
TildUsednsamasgadnnauieusmsiadosninanuduasinusglauienala
muualAdusunan1ssudedua(MinimumTakeorPayludadesuslniuazle
W(srgzend)naanaunsianiuaiiunisaeanedygyiivgnaneiudlenaasy

MnuasrezlIavesdyaInsounsuatanilontalun1smanaisiglval g i

AelddeulunisAfmungauiiaiiuad ssninsustelavasusenaliud awngs

'
a

geru2anudganuiandasenisuen

AN 4.1
wan 15 2 luna Galueaviniesiauad £SG vinueglagnses

TunaLhy lumannuen@dni ESG

8.809
Others 0.5 Social&Peaple

@.266 8.162
Product/Sexvice Governance

@.e88 . 0.029
Profit/Loss Environment

v @ 1

dmiuiiegnannngudseloail 1 163 Labels T3 ududu Social @9
Tuwadnyiungldidudiu Others Fadumitodu q lussnufidnliifunsdamenuund
Y93UTEW lumaenanamninngudenaudsnaidu n1ssessvaniunisaluivesie g
Tuwnaeradileindumseisunsfiosaiunisalilint uludefevwazldldindudnd

fratiuRinunedusu Others
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TudruvaslupayinuieviruaRn1u ESG Tinan1svinuiensiniu Labels
pnaventaindunisdnisiiansanluaiudy g uenmileain ESG sonly lunadeiiasanlu
U3uniineadesiv ESG lnellosunguusslaaianun wuinquuszloanandiiiuneaiu

o =< = 1%

NTRTENRNLUUNBELaNaUsElevldafignA saudaiinisAflafegnalunisagi

Y

1 [ g.’/ dyd o < ¥ . = o 0 =X = Y [ < [
WNUNNTUNBES At Tueatldevinueiduniu Social FedunisAilsdennudsnudumndn

M15199 4.4

nguselenil 2 dapenuninyadoyaiidngs Labels [39uiugu Social

nguUszleai 2 iAuAR

Usznmpendunsaifenilasdulut2s6151eldsuvesusnadszanasesaz6 0y
selanu1ngnAgaannssulagUseuuiosaz80983318lANINN11NgNAY
& & Y a v ' A o a v A a A pRpRp
gaavnssuiudugnAmanuisnlunguuanmvirgsianutlnsfeuuwasUlnsialind
#ufiasegusnalndidgsiudsiumndnsivd suudasteninuai eafunis
UJUAanuluiaugnannssunisiing URwmn A 8sssuufnuaumaIngenis
‘qu‘li%:‘fﬂ‘UENiglJUﬁ’lﬁ’l‘iﬂéUIﬂﬂiuL‘U@lﬁﬂuqmaﬂwﬂ‘iiuﬁm%ﬁlﬂmaﬂis%u@aaﬂﬂﬁﬂLtas
| A = a o va o o a v = & SOCiaL&PeOpLe
Aolesfianalsznaunisvesusunaladniilaednuagsiavesgnamdiulng@adu
U3ynNUsenauginanullasideusasUlnsiall AAURUKIUA 1IN INTEIAA
(BusinessCyclicality)n151g AN 0aANISHANLN 080U U13991998HAN TENUAD
AINTINNITUINITIANTITNSHERVRIUTENInetangag198lunsiliiinnsvign

HanvasgnAlugIanfeIfunateTedevdwmaliaudenisinianasly

4918199

AN 4.2
WanI5iIens 2 luna Balunavinneiauad £SG innelagndesdnasi

TunaLhy luwaniuen@ni ESG

- - 8.315 . 8.637
Product/Sexvice Social&People

) @.275 9.269
Profit/Loss Environment

@.262 9.694
Others Governance

dwiulunguuseleai 2 1afin1g Labels 13118usnu Social @slunaiia
viunelaiduau Product/Service uniign saudislinaulndiAesdiudiu Profit/loss 819

finnsanladndennulunguussloaiidunisyeadenelaiunainnisviigsiandnvesuien
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sanuduAu Product/Service 1nign
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Tuwaiasantuusuniiesdesiu ESG FaAednsmiatiegnan wsenisanfiugsiandni
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a =

NetesiuidursensnensvesgnAtueiainmeg lian Huduvneaiiugsna 3991990
Tiindesssud wavdwanordidulidsdudnsie daulumaiviueduniu Socal
~

WNiign

AUANF9TENINN 2 Tueandndsy Ao naudsslendl 2 A1 INEI
sreuanudBulukuunesy 56-1 One Report fatiudannuianundaneiteatu ESG \u
drulve agdulumavinuie Aspect 39linanngs Labels AinnAuliuanatsannlunaldud
vune Aspect eanudu 16 anu idesainideanuainrainuatgaiulunisinsy vnlid

n5anUsELANLALINNTN

15199 4.5

nguuselenil 3 dnoenunninynteyaninis Labels [73utudu Social

nguUszleai 3 MiAuAR

12.1.518m55eminfiuiuyanafionadianudaudeusvniay usendesisnenis

sgvinfuiuyarafionviinutawddutiiuan(usaiasantumnewsdseney
LA g W, oo D o mve & . Social&People
WUNMIRUALAN U Lar USEndosasaasusenssenieiulansiiuana /a6

UAAAAIUAUNUS

Al 4.3

KA 15y 2 luma delunariuielalungs Labels 99p

y

TunaLhy lumaniuien@ni ESG
©.545 @.951
Others Governance

@.201 . @.848
Governance Social&People

@.149 - @a.ee2
Social&People Environment

Ref. code: 25666502110502CLR



a6

dwsulunquuszleail 3 1ainns Label doyalidndudnu Social Filung

Wi laduaiu Others Ingluwnanalimnuddiuaien aaudnudalutnaIuug s

[J

ovnumgnisaifiaeilildifnduduused

ludruvesluwaviueauad ESG linanisviruneilu Governance
Tuwaenalimuddglufudiifedosiulassaiansdniunuegisdin yana ddyana
AFis swdeenadilaindunlovienisiiiuguauienaindiin vivnuasuivngey

Jinglvieglusu Governance

'
a

deithaulafie nquuszlendl 3 dweds 57807559%3799Y Fadudiuiign

Y

o ' o A ° v & X
FALIINAIUTDITIBIIUAMNGIBU Lillanayvinungy Aspect 1 an1EAIU ESG UITHNTUTVY

' '
= v Y]

LANIETDANUTLA 827097V ESG F 4 Tudamuii o ndnu1a1ns1891uanu g8 un LA ey

)
Tnenss urranIsvhuevedaalingsiu Labels fifduly ey Jagiudsnsiaausime
yosmsinlilueaiSeuinim swiduBosiionn msdnuszinlinssmy Labels AifAuls
019edsedUIUNseUT s aud i el dadwsusugwn i
4.1.2 Wisuiisuuszansnmuaslinasiunedaa1sual (Sentiment)

Tnsnmsmudlunayiiune Sentiment Tnifilssunsimsuanizdoya
fu ESG flanuusiugn 0.71 dsdeendnlumaldu 0.09 ileiarsaniessazidon wuindl
Amnsfimesyndiidiosninlueaiin awnndiunianainnisnszanedives Sentiment
flaiaunauiilatn danlvgdeyanszandegil Neutral agnslsfimulunaililyaiidsannsn

ldldlunisiung Sentimentinu ESG loilesanilananuuwsiugiainiteneeusule

15197 4.6

o
o

lsmaviide Sentiment Ya991143981uA59d

Learning Rate le-5 Training Epochs 5
Batch Size 8 Weight Decay 0.1
Precision Recall Fl-score
Positive 0.70 0.64 0.67
Neutral 0.72 0.80 0.76
Negative 0.80 0.36 0.50
Accuracy 0.71
Macro avg 0.74 0.60 0.64
Weighted avg 0.72 0.71 0.71

Ref. code: 25666502110502CLR



ar

15199 4.7

lsmavide Sentiment 19y

Learning Rate Se-5 Training Epochs 5
Batch Size 16 Weight Decay 0.1
Precision Recall Fl-score
Positive 0.77 0.78 0.77
Neutral 0.76 0.80 0.78
Negative 0.80 0.69 0.74
Accuracy 0.77
Macro avg 0.78 0.75 0.76
Weighted avg 0.77 0.77 0.77

4.2 AjUaNNAFILIUIY

nHanTUsEuUsEaEn mMvadliag mmiamaauamu@gmﬁﬁﬂﬁj

Hy: n1sldlanalunisitung Aspect au ESG Huseansamlunisvinunegs
A91AAa luN1591UNe Aspect Tuawsau

PMNRaNITNAdeU lunalunisvinuie Aspect U ESG fanuiiugn (Accuracy)
0.88 degeninlumalumsvine Aspect sonsnluniwsia 16 sueg 0.9 awnsaazuldn
Wulumuauufigiuniside

H,: n1slglumalunisyinune Sentiment A1 ESG duseansaanlunisvinune
gendlaealunsiiiung Sentiment Tuainsau

31NNaN1INAaay lunalun1svinuieg Sentiment A1 ESG dA210u3ueN
(Accuracy) 0.71 sninlanalunisineg Sentiment Tunnsan annsaazulsnn Ufes

AUNAFIUNNTIAY
4.3 wan1571 Sentiment Analysis LUD9fu

HAN15Y1 Sentiment Analysis ¥esUSEMlungunTneINTVRINTG 27 VSNV

2563 - 2565 lanamam1s1afi 4.8 4.9 uay 4.10 Feaznanivavidesludiudall
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15197 4.8

#an73911 Sentiment Analysis vasussnlunguningnst 2565

L. iAAR $2913u0
Yanu
Environment | Social | Governance Positive Negative Neutral

ACE 0.41 0.46 0.14 0.30 0.00 0.70
AGE 0.07 0.23 0.70 0.08 0.00 0.92
BAFS 0.05 0.80 0.16 0.41 0.00 0.59
BANPU 0.08 0.85 0.06 0.36 0.00 0.64
BCP 0.14 0.85 0.01 0.42 0.00 0.58
BCPG 0.15 0.84 0.01 0.52 0.00 0.48
BGRIM 0.11 0.50 0.39 0.13 0.00 0.87
BPP 0.02 0.38 0.60 0.01 0.00 0.99
CKP 0.15 0.40 0.45 0.12 0.00 0.87
DEMCO 0.13 0.32 0.55 0.08 0.00 0.92
EA 0.17 0.37 0.46 0.16 0.00 0.84
EASTW 0.24 0.43 0.33 0.20 0.01 0.79
EGCO 0.04 0.75 0.21 0.36 0.00 0.64
ETC 0.26 0.30 0.44 0.18 0.01 0.81
GPSC 0.17 0.82 0.01 0.42 0.00 0.58
GULF 0.08 0.81 0.10 0.50 0.00 0.50
GUNKUL 0.04 0.42 0.53 0.07 0.00 0.93
IRPC 0.06 0.41 0.53 0.06 0.00 0.94
OR 0.12 0.42 0.46 0.10 0.00 0.90
PTT 0.18 0.42 0.40 0.86 0.01 0.86
PTTEP 0.20 0.38 0.41 0.12 0.01 0.88
RATCH 0.42 0.39 0.18 0.30 0.00 0.70
SCG 0.35 0.35 0.30 0.26 0.01 0.73
TOP 0.26 0.49 0.25 0.11 0.01 0.88
TPIPP 0.09 0.89 0.02 0.56 0.00 0.44
TTW 0.19 0.20 0.61 0.14 0.00 0.86
WHAUP 0.02 0.98 0.00 0.49 0.00 0.51
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L. iAAR $2913u0
Yanu
Environment | Social | Governance Positive Negative Neutral

ACE 0.33 0.37 0.30 0.26 0.00 0.74
AGE 0.33 0.25 0.42 0.22 0.02 0.76
BAFS 0.02 0.91 0.07 0.52 0.00 0.48
BANPU 0.19 0.77 0.05 0.35 0.01 0.64
BCP 0.35 0.48 0.17 0.43 0.00 0.57
BCPG 0.35 0.48 0.17 0.17 0.00 0.83
BGRIM 0.04 0.96 0.00 0.58 0.00 0.42
BPP 0.09 0.67 0.23 0.30 0.00 0.70
CKP 0.16 0.46 0.38 0.05 0.00 0.95
DEMCO 0.25 0.45 0.31 0.19 0.01 0.81
EA 0.35 0.38 0.27 0.33 0.01 0.67
EASTW 0.18 0.31 0.51 0.07 0.00 0.93
EGCO 0.24 0.42 0.33 0.17 0.00 0.83
ETC 0.18 0.19 0.63 0.11 0.00 0.89
GPSC 0.26 0.50 0.24 0.26 0.00 0.73
GULF 0.02 0.94 0.05 0.46 0.00 0.54
GUNKUL 0.03 0.86 0.11 0.27 0.00 0.73
IRPC 0.26 0.52 0.21 0.22 0.01 0.77
OR 0.31 0.57 0.12 0.16 0.00 0.84
PTT 0.25 0.33 0.42 0.18 0.01 0.81
PTTEP 0.16 0.39 0.45 0.10 0.00 0.90
RATCH 0.18 0.81 0.01 0.64 0.00 0.36
SCG 0.20 0.28 0.51 0.14 0.01 0.85
TOP 0.21 0.52 0.27 0.11 0.01 0.88
TPIPP 0.37 0.35 0.28 0.31 0.01 0.68
TTW 0.28 0.35 0.37 0.32 0.00 0.68
WHAUP 0.02 0.98 0.00 0.52 0.00 0.48

Ref. code: 256
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L. ViAAR $r015ua]
¥oUU
Environment | Social | Governance Positive Negative Neutral

ACE 0.21 0.40 0.39 0.23 0.00 0.76
AGE 0.20 0.24 0.56 0.16 0.01 0.83
BAFS 0.26 0.43 0.31 0.24 0.00 0.76
BANPU 0.40 0.47 0.13 0.37 0.02 0.61
BCP 0.39 0.57 0.03 0.43 0.00 0.57
BCPG 0.17 0.61 0.23 0.43 0.00 0.56
BGRIM 0.10 0.86 0.04 0.53 0.00 0.47
BPP 0.00 1.00 0.00 0.14 0.00 0.86
CKP 0.16 0.33 0.52 0.17 0.00 0.83
DEMCO 0.15 0.51 0.34 0.18 0.00 0.81
EA 0.22 0.58 0.20 0.17 0.00 0.82
EASTW 0.32 0.32 0.37 0.19 0.04 0.77
EGCO 0.17 0.69 0.14 0.25 0.00 0.75
ETC 0.34 0.55 0.11 0.49 0.00 0.51
GPSC 0.40 0.43 0.17 0.40 0.01 0.59
GULF 0.32 0.42 0.26 0.31 0.02 0.67
GUNKUL 0.03 0.24 O3 0.02 0.00 0.98
IRPC 0.04 0.85 0.12 0.33 0.00 0.67
OR 0.26 0.55 0.19 0.24 0.00 0.76
PTT 0.25 0.34 0.41 0.17 0.01 0.82
PTTEP 0.17 0.43 0.41 0.12 0.00 0.88
RATCH 0.18 0.81 0.01 0.64 0.00 0.36
SCG 0.13 0.28 0.59 0.08 0.00 0.91
TOP 0.32 0.46 0.23 0.16 0.01 0.83
TPIPP 0.00 1.00 0.00 0.20 0.00 0.8
TTW 0.01 0.98 0.01 0.40 0.00 0.6
WHAUP 0.11 0.89 0.01 0.33 0.00 0.67
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4.4 1an153ATIZHENISIUAINY Aspect U ESG

4.4.1 NAMIAATIEN Aspect Tuniwsu

lunmsaunuInguusenlungunsnens 27 vien dn1slameniu
Social 11071 @AT89a31IAD #11U Governance Way Environment ALENAY az1iuInng
Utmiinmadawesu Social Inefidadsvesreiuunnnitfosay 50 dnmi 4.4

defiansannsasuniassedagnuin fu Social Huunlduiazdinig
Dawmeanaudnies dviuludiu Governance dafldndunnsilalnyse9annainsiuy
Social wuiduualumailamediu Governance iisdiulunnlideudd 2563 Tuaufly 2565
wazlusu Environment efldndunsilamedosiign wuinduwaldunisilamesu

Fnvironment tiinduaniaslull 2564 wazanasuinninmulul 2565

AR 4.4

msiaguutasluniu Aspect voausenlunguningnssenant 2563-2565

0.60 0.56 0.54 0.54
‘.; ‘.
0.40 0.31
0.24 0.25
20 0.21
0.16
0.00
2563 2564 2565
=@=FEnvironment ==g==Social Governance

Ndndrun19aNeA U Social undidgn a1veuNuladtusEnlv

ANUAAYTUNITALTuUN AU RLLaN1TUTINTIAN SR EInUYARINTAEluRIANS

n1silane ey a1 Social dvulvgazid gavesduulguienisinsunielasen
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msidsunlasraiznssunis wazddduladiundedu o Felaealuuas niwensyanaidu
daudAngresusem mnlifinsneinsyaea ssnuinduniseaniivienaganiunisdely 910

unanulusans nwuindadeniaivinligsiadinisiivlegenfe vidndnazuevuansusslev

Y

wngliiunineu (Ranta et Ylinen, 2023) fi3se1adunisluusegalaliu3vniidndau

=

nsawedeyaiiieitesivyanauinnitlunudy o dufeidesiugiiduladiudsdiuiu
WINTINUNIY NTIUNNT NAT wazYARANIBUEN

4.4.2 NAN15IAIIZIAU Social

d a o o

WONAITUNNNANTINA 4.11 wuInlul 2564 T 12 vSEnAdnsane
Jamnulusu Social LYY wazdl 14 USEnNIn1siWaketannulua1u Social anad
Tud 2565 & 11 USENNTN5UANEYaANUTUAIY Social bLTY wazdl

a o

15 USenniinsiaedannulusiu Social anas

A9 4.11

NI51UAEULUANYa9N T TRHEN 11 Social YaSUHASUSIN

A o Social nswasuuas (Geas)
Fonu
2563 2564 2565 2564 2565
ACE 0.40 0.37 0.46 -8 24
AGE 0.24 0.25 0.23 4 -9
BAFS 0.43 0.91 0.80 112 -13
BANPU 0.47 0.77 0.85 63 11
BCP 0.57 0.48 0.85 -16 78
BCPG 0.61 0.48 0.84 -22 76
BGRIM 0.86 0.96 0.50 11 -48
BPP 1.00 0.67 0.38 -33 -43
CKP 0.33 0.46 0.40 39 -13
DEMCO 0.51 0.45 0.32 -13 -29
EA 0.58 0.38 0.37 -34 =5
EASTW 0.32 0.31 0.43 -2 37
EGCO 0.69 0.42 0.75 -39 78
ETC 0.55 0.19 0.30 -66 58
GPSC 0.43 0.50 0.82 17 64
GULF 0.42 0.94 0.81 124 -13
GUNKUL 0.24 0.86 0.42 259 -51
IRPC 0.85 0.52 0.41 -39 -22
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n51UAE UL YA Y9N 5 TR 14 Social YodupazuIYn (918)

. Social nswisuudas (evas)
Foju
2563 2564 2565 2564 2565
OR 0.55 0.57 0.42 4 -26
PTT 0.34 0.33 0.42 -2 26
PTTEP 0.43 0.39 0.38 -9 2
RATCH 0.81 0.81 0.39 0 -51
SCG 0.28 0.28 0.35 1 23
TOP 0.46 0.52 0.49 14 =
TPIPP 1.00 0.35 0.89 -65 157
W 0.98 0.35 0.20 -64 -44
WHAUP 0.89 0.98 0.98 10 0

WIBNNTUIRNININT 4.5 (@18) Tul 2564 gnuusEnninsasukuasiy

nadames iy Social udugean 5 Sufuusn T¥uA GUNKUL GULF BAFS BANPU uag
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Tt 2565 nani 4.5 (¥71) wuhuTEniinsivisuwlasiiiadugegn

5 duUAULSA kA TPIPP BCP EGCO BCPG way GPSC ANuansy
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EASTW 0.37 0.51 0.33 37 -35
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ACE 0.76 0.74 0.70 =3 =5
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2563 2564 2565 2564 2565
ACE 0.23 0.26 0.30 13 14
AGE 0.16 0.22 0.08 40 -65
BAFS 0.24 0.52 0.41 115 -21
BANPU 0.37 0.35 0.36 5 3
BCP 0.43 0.43 0.42 1 -3
BCPG 0.43 0.17 0.52 -61 211
BGRIM 0.53 0.58 0.13 9 -78
BPP 0.14 0.30 0.01 115 -96
CKP 0.17 0.05 0.12 -2 154
DEMCO 0.18 0.19 0.08 3 -59
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ETC 0.49 0.11 0.18 =17 61
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OR 0.24 0.16 0.10 -32 -40
PTT 0.17 0.18 0.12 4 -29
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SCG 0.08 0.14 0.26 74 87
TOP 0.16 0.11 0.11 -30 1
TPIPP 0.2 0.31 0.56 54 83
TTW 0.4 0.32 0.14 -21 -56
WHAUP 0.33 0.52 0.49 57 =5
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ANARNUIN N

ASSUIUNISINSULULAA

WATET UL lETA1S Coding W1y Google Colab SaufuLwanwesy Hugging
Face dwsuisenldlumasin Transformers ffulunsifewain essana s1595augn’ uay
Ay (2023) Wanmaneiiloadnslamaiiviiuneg Aspect waz Sentiment fidunaulunisinsy
sigluil

wunewg: Tufidagldnsmsulainarmne Aspect iufogne F635n1smsu

s Sentiment 19351 isauAlUAsuINA1I1 aspect WU sentiment

udl 1: anfluan library sioludl

# Install required libraries

Ipip uninstall -y transformers -q

Ipip install accelerate transformers[torch] -q
Ipip install pythainlp -q

Ipip install datasets -q

Ipip install evaluate -q

Ipip install sentencepiece -q

import numpy as np

import pandas as pd

import torch

import string

import re

import os

import pythainlp

import evaluate

from sklearn.metrics import classification_report
from sklearn.model_selection import train_test_split

from pythainlp import word_tokenize

Ref. code: 25666502110502CLR



75

#Transformers

from transformers import (
AutoModel, AutoTokenizer, AutoConfig,
AutoModelForSequenceClassification,
TrainingArguments, Trainer,
DataCollatorWithPadding

)

#Dataset

from datasets import (
load_dataset, load_metric,
Dataset,
DatasetDict,

Features, Sequence, ClassLabel, Value

YU 2: Login Wutey® Hugging face lngazhasla User Access Tokens Lie

[WDATesilaves Hugging Face

from huggingface_hub import notebook_login

notebook_login()

Uil 3: 1wy Dataset @1 ESG lag

(1) @319 Directory fidein Dataset

Imkdir dataset

2) avlnanlndann URLs 7ifl Data wazUuiinl3lu Directory 7%

Dataset IneuUstoyailu 3 4 fie train dev uag test

lwget "https://raw.githubusercontent.com/nlp-chula/finnlp-
sentiment/main/dataset/train.csv" -O dataset/train.csv
lwget "https://raw.githubusercontent.com/nlp-chula/finnlp-
sentiment/main/dataset/dev.csv" -O dataset/dev.csv

lwget "https://raw.githubusercontent.com/nlp-chula/finnlp-

sentiment/main/dataset/test.csv" -O dataset/test.csv
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(3) Wan Data f4na1337n .csv Masuaneglugyu Pandas DataFrames

# Load the dataset into a Pandas DataFrame
train_df = pd.read_csv("dataset/train.csv")

dev _df = pd.read csv('dataset/dev.csv")

test_df = pd.read_csv("dataset/test.csv")

(@) Annsedlilnde aspect 3 AU Ao Environment Social&People uag

Governance

# Filter the data based on specific values in the "aspect" column

esg train_df = train_dfftrain_df{'aspect].isin(("Environment", "Social&People”,
"Governance'])]

esg dev df = dev df[dev dff'aspectLisin(["Environment", "Social&People’,
"Governance'])]

esg test df = test dfftest df'aspectlisin(("Environment", "Social&People",

"Governance"])]

(5) Juiin Data MimsAansewas ieglugu .csv

# Save the filtered datasets with encoding="utf-8'
esg train_dfto_csv('dataset/esg_train.csv', index=False, encoding="utf-8')
esg dev dfito csv('dataset/esg dev.csv', index=False, encoding="utf-8')

esg test dfto csv('dataset/esg test.csv', index=False, encoding="'utf-8")

(6) NAABILAAINATBYA

esg train_df.head()
Unnamed: . . L . N
o vear paragraph tokenized aspect sentiment Brand Dividend Economics Environment ..

]
- . RETE ]
inaailumsdavneums TR

2 2 2015 @weumndusimazey sl Governance Neutral 0 0 0 0
mMak... v
UEN|
[
Auainm|
2 mspuasnundanndan downday

34 34 2015 u’a.‘lﬁﬂlmimtﬁmﬂua... ‘leuuaﬂ Environment Positive 0 0 0 1
\aLxalag
nsil
Ayl
dwisudasiu  dasieias|

35 35 2015 asas(BoardingPass)an  aunisiiy]  Environment Positive 0 0 0 1
miduua..  uwadlaigal
i
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(7) UEAIUIATRITBYA

# Display the size of each set
print("Train size:", len(esg_train_df))
print("Dev size:", len(esg_dev_df))
print("Test size:", len(esg_test df))

#Result

Train size: 3122
Dev size: 705
Test size: 616

(8) L@ontanig Column Aaula lawn paragraph way aspect 31nUU
WA sUY991n paragraph I text uay aspect Ju labels 910ty

LEANING

# Select necessary columns from the DataFrame
esg_train_df = esg train_df[['paragraph’,'aspect]
esg dev df = esg dev df[['‘paragraph’,'aspect]
esg test df = esg test dfl['paragraph’,aspect']]

# Change the name of columns in dataset
esg train_df = esg train_df.rename(columns={'paragraph' : 'text’, 'aspect' : 'labels'})
esg dev df = esg dev_df.rename(columns={'paragraph’ : 'text’, 'aspect' : 'labels’})

esg test df = esg test dfrrename(columns={'paragraph’ : 'text’, 'aspect' : 'labels})

# Result
esg_test df.head()

text labels
15  gsfaddsaaaslwihussasnazaiivseuuiauluns. . Environment
16 TunsaldUWC @ Talviinsilasfunanssnusdad..  Environment
23 -AdBeAMLAAINSENSALiussiasuLdui..  Social&People
24 gafuENSTefiuTatnafazinysainsidian...  Social&People

26 viFnualivaaduidissafiaisaaida(un...  Social&People
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(9) yhanuazentayad s un T nguasNAaBILANINE

# Define a regular expression pattern to match digits and specified punctuation
characters

pattern = re.compile("\d{}]+".format(re.escape(string.punctuation)))

# Load Thai stopwords from PyThaiNLP

stopword = pythainlp.corpus.common.thai_stopwords()

# Preprocess the 'text' column in the training DataFrame

esg train_dff'text'] = esg_train_df['text'.apply(lambda x: x.replace(1',1")

esg train_dff'text] = esg train_dff'text].apply(lambda x:
pythainlp.word_tokenize(x))

esg train_dff'text’] = esg train_dff'text].apply(lambda x: [tok for tok in x if not
pattern.match(tok) and tok != ' "and len(tok) > 2 and pythainlp.util.isthai(tok) and
tok not in stopword])

esg train_dff'text’] = esg_train_dff'text].apply(lambda x: "join(x))

# Preprocess the 'text' column in the development DataFrame

esg dev dff'text] = esg_dev_dff'text']l.apply(lambda x: x.replace('’")

esg dev_dff'text] = esg_dev_dff'text].apply(lambda x: pythainlp.word_tokenize(x))
esg dev_dff'text’] = esg_dev_dff'text].apply(lambda x: [tok for tok in x if not
pattern.match(tok) and tok != "' and len(tok) > 2 and pythainlp.util.isthai(tok) and
tok not in stopword])

esg dev dff'text’] = esg dev dff'text].apply(lambda x: "join(x))

# Preprocess the 'text' column in the test DataFrame

esg test dff'text] = esg test dff'text].apply(lambda x: x.replace('1))

esg test dff'text] = esg test dff'text].apply(lambda x: pythainlp.word_tokenize(x))
esg test dff'text] = esg_test dff'text’].apply(lambda x: [tok for tok in x if not
pattern.match(tok) and tok != "' and len(tok) > 2 and pythainlp.util.isthai(tok) and

tok not in stopword])

esg test dff'text] = esg_test dff'text].apply(lambda x: ".join(x))
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#Result
esg test df
text labels
15  ssianaaE v ussgud TnsauuaunszuIunsi...  Environment
16 tunsdiiinsilasfusans:nudswindaunisasiay..  Environment
23 anULdgsuAaATAL USRI A3 uLSn...  Social&People
24 defuuToafiasineurainsauamdnassuna..  SocialaPeople
26 usgnualivaaduiisfadaifafaumtuul..  Social&People

1750 msifuilsavuniudasididseuandiniawanzauda..  Social&People
1751 Andiugsnaluamasn  Social&People
1752 msdfuilsensyuiunisuuisninansuueeilssnan...  Social&People
1753 AszrunTLTRIIMnasuedlasanssduias  SocialaPeople

1754 TusssuasAnseatiias  Social&People

(10) 5@ (Encode) Aspect Labels: Environment Social&People wag
Governance Widusuan tned Social&People A 0 Governance s 1

LAy Environment Ao 2 WarnaandLandna

# Get unique values in the 'labels' column of the training DataFrame

label list = esg dev_dff'labels].unique()

# Dictionary mapping numerical labels to sentiment classes

id2label = {i: label list[i] for i in range(len(label list))}

# Dictionary mapping aspect classes to numerical labels

label2id = {label _list[il: i for i in range(len(label list))}

# Convert sentiment labels in the 'labels' column of the training DataFrame
esg train_dff'labels] = esg_train_dff'labels'].apply(lambda x: label2id[x])

esg dev_dff'labels] = esg_dev_dff'labels].apply(lambda x: label2id[x])

esg test dff'labels'] = esg_test dff'labelsl.apply(lambda x: label2id[x])
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#Result

esg test df
text labels
15 sshadasd Wiwseds @ NsaNuIANATELIIRATSH ... 2
16 TunsaliimsilasAusanssnudeniadaunisasai.. 2
23 Anudssuaainsaniiugsiauswisndaauniv. . 0
24 dofuuTouafiassneuaaInTaMA TWERSTTURAA. . 0
26 vidnualivaaiduiissoddaisa fnmnuuut... 0
1750  msdfulssvuniudandidauanauiiduianzanaa... 0
1751 drdiuasialuauiaa 0
1752 msdlfulsenszinunisuduianduainsayeilsznai. 0
1753 AzzuNumITLSIsMsldsund asunssduEas 0
1754 Farusssuasdanseiatiias 0

(11) @¥19 Datasets d1u5uldknu Hugging Face Tagisuannns
1. wUas Datasets 970 Pandas DataFrames 1Ju datasets.Dataset
Fausiaz Datasets 9xUsznauiie 2 Columns A text was labels
2. @313 DatasetDict Wialfiu Datasets wanesuly eUsvnaudie

train dev LAy test

# Create a Hugging Face dataset from the 'text' and 'labels' columns of the

DataFrame

train = Dataset.from_pandas(esg_train_dff['text’, 'labelsT])
dev = Dataset.from_pandas(esg dev_df[['text’, 'labels])
test = Dataset.from_pandas(esg_test_dff['text’, 'labelsT])

# Create a DatasetDict to store multiple datasets
dataset = DatasetDict()

dataset['train'] = train

dataset['deV'] = dev

dataset['test] = test
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$d 4: ¥n13 Tokenization
(1) 92y Model Checkpoint A9 WangchanBERTa wag Model name

figldfasade ESG_Prediction IS

# Specify the model checkpoint and the model name

model checkpoint = 'airesearch/wangchanberta-base-att-spm-uncased'

model_name = ‘ESG_Prediction IS’

(2) @%$19 Tokenizer 3uu FaLdu Tokenizer MGd11SU Pre-trained

Model ﬁLi’liqufJu Model Checkpoint Tudnssiu

# Create a tokenizer based on the specified model checkpoint

tokenizer = AutoTokenizer.from_pretrained(model checkpoint)

(3) @314 Data collator #m5UN"5 batching WavUszuianadaya
amianeud1gn1smsu ey DataCollatorWithPadding gnasauiiive
Jan1sfuresinaneluvesdaidusslea welviluladndiduiaiiugn

GHIGHR

# Create a data collator with padding using the previously initialized tokenizer

data_collator = DataCollatorWithPadding(tokenizer=tokenizer)

(@) wIvuveya text dusulanna 1ngn1s tokenize Uagdnguiuy

Joyalidu batch

# Preprocess function to tokenize and format text data in a batch of examples
def preprocess_function(examples):

return tokenizer(examples["text"], truncation=True, padding=True,

max_length=412)

(5) 14 preprocess_function fugateyavismuadu batch

# Apply the preprocess_function to the entire dataset in batches

tokenized datasets = dataset.map(preprocess_function, batched=True)
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Jun 5: gy

(1) MuuagULuUNITALA

# Configure the model with settings

config = AutoConfig.from_pretrained(model checkpoint)
config.num_labels = len(label list)
config.hidden_dropout_prob = 0.1

config.id2label = id2label

config.label2id = label2id

(2) Susuliman1sinuszianainunie model checkpoint Lagnns

invunen model Nseyly

# Initialize a sequence classification model with the specified model checkpoint
and configuration
model = AutoModelForSequenceClassification.from_pretrained(

model checkpoint, config=config

(3) a1tilvian accuracy metric 3MNLuga evaluate LioAIAINUFIY
d1msunisuseiiiuusednsnnveslunalaenuunIsA1WIUAT accuracy

munsviuevedinauay labels gnAvs

# Load the accuracy metric from the evaluate module

accuracy = evaluate.load("accuracy")

# Define a function to compute metrics during model evaluation
def compute_metrics(eval _pred):

predictions, labels = eval pred

predictions = np.argmax(predictions, axis=1)

return accuracy.compute(predictions=predictions, references=labels)

(@) faAlaUasISINTAINSUNISINTU LazSUNISINSUY

# Configure the training settings
training_args = TrainingArguments(

output_dir=model _name,
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learning rate=1e-5,

per_devic e_train_batch size=8,

per_device eval batch size=8,

num_train_epochs=>5,

weight decay=0.01,

evaluation_strategy="epoch",

save_strategy="epoch",

load best_model at end=True,

push_to_hub=True,

# Initialize the Trainer with the configured model, training arguments, and

datasets

trainer = Trainer(

model=model,

args=training_args,

train_dataset=tokenized datasets["train"],

eval dataset=tokenized datasets['dev'],

tokenizer=tokenizer,

data_collator=data_collator,

compute_metrics=compute_metrics,

# Start the model training process

trainer.train()

#Result
O [1055/1955 23:08, Epoch 5/5]

Epoch Training Loss Validation Loss

1

2

3

4

5

TrainOutput(global_step=1955, training_loss=0.4130759314807785, metrics={'tra
3305012862700080.0, 'train_loss': 0.4130759314807785, 'epoch’: 5.0})

No log
0.620600
0.383000
0.337500

0.337500

0.491503

0.388998

0.410134

0.372154

0.373404

Accuracy
0.807092
0.858156
0.852482
0.883688

0.883688
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QPUN 6: NSUTTHIUNA

(1) Mvus function BAIWINY Metrics 5¥1rIN9NSUTELU

# Define a function to compute metrics during evaluation
def compute metrics(eval pred):
predictions, labels, = trainer.predict(eval pred)

predictions = np.argmax(predictions, axis=1)

return predictions

(2) muwunsviunglagld function compute metrics inuunly

UU test Dataset LLaghdniNg

# Compute predictions using the defined compute_metrics function on the test
dataset

predictions = compute_metrics(tokenized_datasets['test’])

result = classification_report(tokenized datasets['test']['labels'], list(predictions),
target names=label list, zero division='warn)

print(result)

#Result

precision recall fl-score support

Social&People 0.89 0.89 0.89 318
Governance 0.90 0.90 0.90 202
Environment 0.82 0.82 0.82 96

accuracy 0.38 616
mMacro avg 0.87 0.87 0.87 616
weighted avg 0.88 0.88 0.88 616
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Ui 7: Tuiin Model Uu Hugeing Face

# Push the trained model to the Hugging Face Model Hub

trainer.push_to_hub()
lnaszgnenluanuuunanesy Hugging Face Jsanusaldnulsrumiuled

Models Datasets Spaces posts Docs  pricing  -=  Login (VY

| Hugging Face

[ ] ESG_Prediction_IS T @ like

TensorBoard & Safetensors  camembert  generated_from_trainer @ Inference Endpoints

Community FNC SR E R A SR - Use this model
2. edit model card
Downloads last month
14

Text Classification @& Transformers

Model card Files and versions Training metrics

ESG_Prediction_IS

This model s a fine-tuned version of airesearch/wangchanberta-base-att-spm-

uncased on the None dataset. It achieves the following results on the evaluation set: & safetensors Modelsize  105M params  Tensortype F32 A
Loss: 0.3734
Inference API
Accuracy: 0.8837
=% Text Classification Examples v
Model description Ilike you. | love you )
Compute

More information needed
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AANUIN UV

N13NIUNY Aspect WAy Sentiment NULUUNDSH 56-1 One Report
uIFBTIULLAYY Sentiment Analysis Taglglng PDF wesuwuunesy 56-1 One
Report Ua3UsEvlunguninens 27 usem Faflsreazidenvesnns Coding fenw Python

KU Google Colab #sil

udl 1: anfluan lbrary soludl

pip install PyPDF2

pip install https://github.com/kpu/kenlm/archive/master.zip
pip install pytesseract

pip install PyMuPDF

from PyPDF2 import PdfReader
import difflib

import kenlm

import pytesseract

import fitz

from PIL import Image

import re, os

import pandas as pd

from transformers import AutoTokenizer, pipeline

I ]
v

udi 2: ariivian google.colab library iawdien google drive WhfudILvs
Colab runtime i atid lduwuunesy 56-1 One Report lusUuuu PDF %’;aasﬂu google

drive

from google.colab import drive

drive.mount('/content/drive")
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Juhl 3: Aad ReportAnalyzer dlddmsunisandusulugiunig o teyviiuie

(%
Y A

aspect uag sentiment lusignuuszdogluguuuy POF eagulsisil

(1) heanuagendayadmsuniwiing

(2) WuNUIAUDINUIAIN PDF

(3) wnaruvedsIBuUsEsT (Extract section) 88n3137N POF i
agld

(@) adumsatazUselen

(5) @319 dataset

(6) ¥iune aspect waz sentiment vasdornulneldlunadilasu
ANINTULA?

(7) AAT1¥9 aspect Uag sentiment Tivanunagludnsidiunaen

AN

class ReportAnalyzer:

correct_dict = {"",
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def _init_ (self):
sentiment_model_url = 'Katkatkuu/ESG_Sentiment Prediction'
sentiment_tokenizer =
AutoTokenizer.from_pretrained(sentiment_model_url, max_length=412)
self.tokenizer kwargs = {'truncation": True, 'max_length': 412}
self.sentiment_classifier = pipeline(task="text-classification’,
tokenizer=sentiment_tokenizer,
model = sentiment_model_url,

truncation =True)

aspect_model_url = 'Katkatkuu/ESG_Prediction_IS'
aspect_tokenizer = AutoTokenizer.from_pretrained(aspect_model _url,
max_length=412)
self.aspect classifier = pipeline(task="text-classification’,
tokenizer=aspect_tokenizer,
model=aspect_model url,

truncation=True)

self.kenlm_model = kenlm.Model(/content/drive/MyDrive/IS
project/sixgram.arpa’)

self.sentiment_prob = None

self.aspect_prob = None

self.extract df = None

def calc_spelling score(self, text):

Calculates the spelling score of the given text using the KenLM language

model.
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Args:

text (str): The text to calculate the spelling score for.

Returns:
float: The spelling score of the given text.

log score = 0.0

for , (logprob, , )in enumerate(self.kenlm model.full_scores(text)):
log_score += logprob

return log_score

def clean_text(self, text):
Cleans the given text by replacing errors with their correct counterparts and

fixing common Thai spelling mistakes.

Args:
- text (str): The text to be cleaned.

Returns:

- str: The cleaned text.
text list =[]

index_list =]

tone_list = [, "] # List of Thai tone marks.
# Replace errors with correct counterparts using a predefined dictionary.
for error, correction in self.correct_dict.items():

text = text.replace(error, correction)

for text_ind, char in enumerate(text):

text_list.append(char) # Append each character to the list.

# Check for specific characters and store their indices.
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if char == "' or char == "".
index = len(text_list)-1
index_list.append(index)

elif char in [0 7.
index = len(text_list)-1
index_list.append(index)
if (text_ind + 1 < len(text) and text[text ind + 1] not in tone_list) or

(text_ind + 1 == len(text)):

text list.append(")

for index in index_list:
if text_listlindex] == 1" or text_listfindex] == ""
text listlindex] ="'
word_ah = \r'join(text_list)
text_listfindex] = ™'

word _um = \r'join(text_list)

# Choose the correct form based on spelling scores.
if self.calc_spelling_score(word_ah) >
self.calc_spelling score(word um):
text_listlindex] = "'
else:
text_listlindex] = ™'
else:
if len(text_list) < index+1:
pass
else:
best tone = max(tone_list, key=lambda tone:
self.calc_spelling_score('\r'join(text_listl:index+1] + [tone] + text_listlindex+2:]))

text_listlindex+1] = best_tone

text = "join(text_list) # Rejoin the text after modifications.

return text
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def read pdf ocr(self, file_path):
Reads in a PDF file and performs OCR (Optical Character Recognition) on it
to extract text.
The function first reads in the PDF file and extracts text from each page.
Then, it converts each page to a JPG image
and performs OCR on the image to extract text. The extracted text is

cleaned up and returned as a list of strings.

Returns:
- extracted_text: A list of strings, where each string represents a line of text

extracted from the PDF.

# Step 1: Read in the PDF and extract text

pdf file = file_path

pdf document = fitz.open(pdf file)
output_folder = f'{pdf file.split('/)[-1].split(".)[0]}"

os.makedirs(output_folder, exist_ok=True)

# Step 2: Convert pages to JPG and perform OCR

text_images =[]

for page_num in range(pdf document.page_count):
page = pdf document.load_page(page_num)
image = page.get pixmap(matrix=fitz.Matrix(300/72, 300/72))
img_path = os.path.join(output _folder, f'page {page num}.jpg")
image.save(img_path, "JPEG")
text_images.append(img_path)

# Step 3: Perform OCR on the JPG images
extracted text = (]
for img_path in text_images:

text = pytesseract.image_to_string(lmage.open(img_path), lang="tha’)

text list = [self.clean_text(line) for line in text.split(\n")]
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extracted_text.extend(text list)

# Cleanup: Delete temporary JPG images if desired
for img_path in text_images:

os.remove(img_path)

# Close the PDF document

pdf document.close()

return extracted text

def read pdf(self, file_path):

Reads a PDF file and returns a list of cleaned text from each page.

Returns:
page_list (list): A list of cleaned text from each page of the PDF file.
page_list =[]
reader = PdfReaderl(file_path)
for , page in enumerate(reader.pages):
text = page.extract_text()
line_Llist = text.split(\n")
for line_idx, line in enumerate(line_list):
line_list[line_idx] = self.clean_text(line)
line_list.pop()
page_list += line_Llist # one-page

return page_list
def extract_section(self, page_Llist):

Extracts specific sections from a given page list.

Args:

page list (list): A list of lines representing a page.
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Returns:
dict: A dictionary containing extracted sections as values, with section
names as keys.
result dict = {}
for line_idx, line in enumerate(page _list):
if line == " or re.match('A\s$'line): # clean blank space
page_list.pop(line idx)

for i in range(1,5):

if i ==

key = 'sustainability’

keyword_start = '3.n5tuindeussiatiienudsdy

keyword_end = '3.3m53nn1sduannudeiulufifdwandey
elifi == 2:

key = 'environmentl'

keyword _start = '3.3m58an3duausBuluifdundon’

keyword _end = '3.4m153anissuanudadulufifdsey’
elifi == 3:

key = 'social&peoplel’

keyword_start = '3.4msdansimuannudsduluifdang

keyword end = '4.n193lAT 1z RLa ANDSUIBTONIBINNT'
elifi == 4:

key = 'eovernancel'

keyword_start = '6.ulgungmiuguananis’

keyword_end = '7.1A59857901139AN"S'
check start = difflib.get close matches(keyword_start, page_list)
check stop = difflib.get _close matches(keyword end, page_list)
if len(check_start) != 0:

start_index = page_list.index(check_start[0])
else:

start_index = 0
if len(check_stop) != 0:

stop_index = page_list.index(check_stop[0])
else:

stop_index = start_index + 500
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result_dictlkey] = \n'join(page_list[start_index:stop_index])

return result_dict

def likely table(self, text, threshold):
Determines whether a given text is likely to be a row in a table based on

the number of numeric characters it contains.

Args:
text (str): The text to analyze.
threshold (float): The percentage of numeric characters required for a

row to be considered "possible".

Returns:

int: 1 if the text is a possible row in a table, 0 otherwise.

line_len = len(text)
num_cnt = 0
for c in text:
if num_cnt > (line_len*(threshold/100)):
return 1 # 'possible rows'
elif c.isnumeric():
num cnt +=1

return 0 #'not a row in table'

def incomplete _sentence(self, text):

Determines whether a given text is a complete or incomplete sentence

based on its length and whether it starts with a number.

Args:
text (str): The text to be analyzed.

Returns:
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int: 1 if the text is an incomplete sentence, 0 if it is a complete

sentence.

if re.search('/MN\d{1,2}\.\-1\d{0,2}, text): # if the text starts with a number
if len(text) > 57:
return 0 # complete sentence
else:
return 1 # incomplete sentence
elif len(text) > 57: # 57 is the average length of an incomplete sentence in
annotation pilot
return 0 # complete sentence
else:

return 1 # incomplete sentence

def build_dataset(self, result_dict):

Builds a pandas DataFrame from the given ‘result_dict" dictionary, which
contains the parsed report data.

The resulting DataFrame contains columns for the firm name, year, section,
and paragraph text. It also adds two

additional columns: ‘isTable" and ‘isincomplete’, which are binary indicators
of whether the paragraph is likely

a table or an incomplete sentence, respectively. Paragraphs that are
identified as tables or incomplete sentences

are filtered out of the final DataFrame.

Args:
result_dict (dict): A dictionary containing the parsed report data,

organized by firm, year, section, and paragraph.

Returns:
pandas.DataFrame: A DataFrame containing the firm name, year, section,

and paragraph text for each paragraph

Ref. code: 25666502110502CLR



96

in the report data that is not identified as a table or incomplete
sentence.
section_list =[]
para_list =[]
for section in result_dict.keys():
for para in result_dict[section].split(\n'):
section_list.append(section)
para_list.append(para)
df = pd.DataFrame({'section": section_list, 'paragraph’: para_list})
dff'isTable'] = dff'paragraph'l.apply(lambda x: self.likely table(str(x),
threshold=20))
dff'isincomplete’] = df'paragraph'l.apply(lambda x:

selfincomplete sentence(str(x)))

df = dff(dff'isTable] == 0) & (dff'isincomplete’] == 0)l.reset_index([['section’,
'paragraph'l]

return df

def analyze_text(self, text):

Analyzes the sentiment and aspect of a given text.

Args:
- text (str): The text to analyze.

Returns:
- A dictionary containing the sentiment ratios and aspect ratios of the
analyzed text.
The keys are 'Sentiment' and 'Aspect’, and the values are dictionaries
providing
the corresponding ratios for each sentiment label and aspect label.

text_list = text.split(\n")

Ref. code: 25666502110502CLR



971

# Predict Sentiment
self.sentiment_prob = self.sentiment classifier(text, **self.tokenizer kwargs)

sentiment_counts = {'Positive": 0, 'Negative" 0, 'Neutral': 0}

# Counting occurrences of each sentiment type
for data in self.sentiment_prob:

sentiment_counts[data['label]] += 1

# Calculating sentiment ratios
total_samples = len(self.sentiment_prob)
sentiment _ratios = {label: count / total_samples for label, count in

sorted(sentiment_counts.items(), key=lambda item: item[1], reverse=True)}

# Predict Aspect

self.aspect_prob = self.aspect classifier((text_Llist), **self.tokenizer kwargs)

aspect_list = [Environment','Social&People',Governance']

aspect_counts = {asp: 0 for asp in aspect_list}

# Counting occurrences of each aspect type
for data in self.aspect_prob:

aspect_counts[data['label]] += 1

# Calculating aspect ratios
total_samples = len(self.aspect_prob)
aspect_ratios = {label: count / total_samples for label, count in

sorted(aspect_counts.items(), key=lambda item: item[1], reverse=True)}

return {'Sentiment": sentiment _ratios, 'Aspect": aspect_ratios}

def analyze file(self, file_path:str, file_type:str="pdf"):

nn

Analyzes the sentiment and aspect of text extracted from a file using pre-

trained models.
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Args:
- file_path (str): The path to the file for analysis.
- file_type (str, optional): The type of the file (pdf' or 'ocr'). Default is 'pdf'.

Returns:
- A dictionary containing the sentiment ratios and aspect ratios of the
analyzed text.
The keys are 'Sentiment' and 'Aspect’, and the values are dictionaries
providing
the corresponding ratios for each sentiment label and aspect label.
print("Loading...")
if file_type == "pdf"
line_list = self.read pdfifile path)
elif file_type == 'ocr":
line_list = self.read pdf ocr(file path)
section_dict = self.extract section(line list)

self.extract df = self.build dataset(section_dict)

# Predict Sentiment
self.sentiment_prob =
self.sentiment_classifier(list(self.extract_dfl paragraph'l), **self.tokenizer_kwargs)

sentiment_counts = {'Positive": 0, 'Negative" 0, 'Neutral’: 0}

# Counting occurrences of each sentiment type
for data in self.sentiment_prob:

sentiment_counts[data['label]] += 1

# Calculating sentiment ratios
total_samples = len(self.sentiment_prob)
sentiment_ratios = {label: count / total_samples for label, count in

sorted(sentiment_counts.items(), key=lambda item: item[1], reverse=True)}

# Predict Aspect
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self.aspect _prob = self.aspect classifier(list(self.extract df['paragraph’l),
**self.tokenizer kwargs)
aspect_list = [Environment','Social&People',Governance']

aspect_counts = {asp: 0 for asp in aspect_list}

# Counting occurrences of each aspect type
for data in self.aspect prob:

aspect_counts[data['label] += 1

# Calculating aspect ratios
total_samples = len(self.aspect_prob)
aspect_ratios = {label: count / total samples for label, count in

sorted(aspect_counts.items(), key=lambda item: item[1], reverse=True)}

return {'Sentiment": sentiment _ratios, 'Aspect": aspect_ratios}

analyzer = ReportAnalyzer()
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