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Executive summary

1. Research project details (2562 B.E. budget)

1.1 Name: Artificial Intelligence approach to Analysis of Tort Cases

1.2 Researchers: Dr. Peerapat Chokesuwattanaskul, Dr.Attapol Thamrongrattanarit,
and others.

Affiliation: Faculty of Law, Chulalongkorn University
Contact number: 02 218 2017, Fax 02 218 2018

1.3 Project duration and funding: The 2562 B.E. budget funded this project with the
total funding of 1,642,080 bath

2. Research summary
2.1 Project rationale and Importance.

The ability to access quality legal advice and information is minimal due to several
factors, such as the lack of lawyers and expensive legal service fees. The limitations make it
harder for the public to be aware of their legal rights and duties when entering legal disputes.
Moreover, the justice system process generally takes a long time. Therefore, All the factors
mentioned above create costs for the parties deciding to bring a case into the justice system,
which becomes an obstacle to achieve fair and impartial access to justice. One of the primary
functions of a state is to deliver justice for the citizen. However, The complexity and the high
number of cases in the justice system exceed the capacity of the courts to effectively
adjudicate cases, resulting in case overloaded and unnecessary delays in the court.
Furthermore, not every dispute needs to be on trial, such as cases with similar facts to prior
case precedents. Therefore, without unnecessary cases on trial, the court can focus its
resources and time to adjudicate in complex and public interest cases that require knowledge,

expertise, and discretion of the judges.

Although the court has developed a digital case search system, the search system still
relied on keywords to find previous court cases and related laws. Simple cases such as tort
case can rely on the judge’s prior knowledge from their training and experience applying the
law. However, a better case search system can efficiently enhance research in complex and

rare cases for the courts.



2.2 Purpose of the research

The research purpose is to create a tool to extract court case data and develop
machine learning algorithms that can be used to analyze the court case of previous tort cases
to predict tort cases automatically. The database can be used as the first step toward building

a more robust data and algorithms to predict Thailand’s court cases.
2.3 Methodologies

The research team has retrieved the tort case judgments in a digital form and labelled
the court case data to create the training data and structure the data into a standard format.

Legal experts accompanied this process for the accuracy of the data.

The next part analyzes the data to build a classification model to distinguish the facts
in the case into the claims and testimony from the claimant and the plaintiff respectively.
The model is analyzed to predict which article of the law is related to the facts. The prediction
is based on the claimant claims as it reflects the facts according to the claimant’s point of
view. Later, the plaintiff’s testimony was added in the analysis and model adjustment process

to increase accuracy.
2.4 Research results

1) The research created a supreme court database consisting of 80,654 cases and
206,530,463 characters. This database is available for the public and other researchers to use

for academic purposes. The database can be access from: https://attapol.github.io/legalnlp

2) The research created an artificial intelligence that can classify claims and testimony

from the court cases with more than 90% accuracy.
3) Artificial intelligence can predict the relevant articles of law related to the case.
2.5 Research outcomes.

The results of the research is the creation of a supreme court database consisting of
80,654 cases and 206,530,463 characters. Moreover, The study demonstrates that when
classifying claims and testimony from court cases, artificial intelligence achieved a relatively
high classification performance of more than 90% accuracy. Furthermore, artificial intelligence

can predict the relevant articles of law related to the case.



2.6 Stakeholders.

The database and model developed by the researchers aim to benefit three groups of

stakeholders.

1) The general public. The database and model provide more access to legal

information and increase awareness of their legal rights and obligations.

2) Lawyers. The database and model support the legal research process to find the

relevant law to a case.

3) Judges or relevant staffs in the justice system: The database and model support
the legal research process. Users can quickly and accurately receive legal information and

court case precedent to use in their case.
2.7 Utilization of the research.

The supreme court database is accessible to the public, which can be used for different
purposes. Furthermore, the researchers hope that the model or the approach in this research
can be used to help the public to increase the efficiency and inclusiveness of the access to
quality legal information and advice. Likewise, lawyers and judges can use the database and
model to research legal information and precedents of previous cases accurately.
Moreover, other researchers can use his research to build up more knowledge in other legal

fields.
2.8 Recommendation for future researches.

The researcher’s recommendation is to apply the database and model into practice,
which would increase access to quality legal information and advice. Moreover, the
interdisciplinary approach in this research can help build up new knowledge for the legal

discipline. Recommendation of future research includes,

1) Explaining the data set to full judgments because this research has only access to
the publicly available long summary judgments provided on the supreme court website but
does not have access to the full judements which contain all the facts of a case. Future
research with access to the full judgment would increase accuracy and predict other factors

or subjects other than the relevant laws, such as predicting the result of the case.



2) Consider using a more sophisticated model, which can be applied if there is access

to a more robust data set.

3) Comparing facts between cases to explore the similarity of the judgment of each
case. The comparison will shed light on the judgment correlation with specific cases and
improve the court precedents research, which still relies on the human conducting the

research and analyzing the similarity.
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Abstract

This research aims to develop the data extracting process of Thailand's court
judgments to build an artificial intelligence algorithm that can predict some properties of tort
cases, e.g., legal provisions and judgments, based on previous cases. This research aims to be
a starting point for using legal data and algorithms to predict the outcome of decisions in the
Thai language. The researchers selected tort cases, one of the most common types of cases
in Thailand's court, as the object of the research to experiment and seek the optimal approach

to using machine learning to analyze and predict legal provisions in tort cases.

This research aims to develop the data extracting process of Thailand's court
judgments to build an artificial intelligence algorithm that can predict some properties of tort
cases, e.g., legal provisions and judgments, based on previous cases. This research aims to be
a starting point for using legal data and algorithms to predict the outcome of decisions in the
Thai language. The researchers selected tort cases, one of the most common types of cases
in Thailand's court, as the object of the research to experiment and seek the optimal approach

to using machine learning to analyze and predict legal provisions in tort cases.

After we have developed the fact-extraction model, we studied further to predict the
legal provision applicable to the facts of a case. The preliminary model is based only on the
statement of claim. The idea was to simulate the situation in which the plaintiff has brought
a case to the court. After recalibrating the preliminary model, the subsequent analysis includes
the statement of defense as a predictor to increase the precision of the legal provision

prediction.

We retrieved a supreme court database consisting of 80,654 cases stored in a digital
format and structured in a machine-readable format, which can be used to train artificial
intelligence. Moreover, when classifying statements of claim and statements of defense from
the court judgments, the model achieved a relatively high classification performance with
more than 90% accuracy. The result has laid a strong foundation for further developing the
model that can analyze cases in depth and assess the effectiveness of the whole legal
database. We also developed a model that can identify the relevant statutory provisions using
Neural Network and Deep Learning models. This model will benefit future research related to

law and artificial intelligence, especially in the Thai context.
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4.2 Supervised Learning @1%3U Text Classification

szasdvedlasanmsi Ao Wasudemnu (unsdvesnmsdifeatuil fe afluma) Wudeya
Jout warliieioswindutheriu trediulunsduesnisideatiud fe nguanglunisiansun
winadostuainiolyl ieflazdoutonnudginies lunsi augiteTefostaulsunsy
peufimosinvasdoruidunninesnuant (feature vector) Ing feature vector lunnnesly
AN VeIR va mTvdu (linear algebra) € sa1u15ald i avd udaunuvesdoniny
(text representation) (esandaneifiunisizousveaniedliannsalszinanatemnulnensaan
T8A AU N1580ALUY feature vector 3 i ulandnani sidudosudlunarwauiluing
Tuwsiaznsdinazihluldanu Fadosendomnudlalunsiaznsd sududuuszneundnlunsfmun

s o o

wuudnaes wazilunszuiuvimindfgues supervised learning d1wsu NLP fagunnd 5 aasialuil

Input 2. Label

No

Text Feature Vector ML algorithm Predicted Label

5UnW# 5 NLP Workflow sudaenisiasuusiazdeninu (luguiiaastoninu) 1y feature
= =& < 1w =] < ¢ 1 o o o
vector (luguiiaas feature vector) Fanuadgranazndulsslevidonisiuedemiuly
Tunausaly

38



Tuns "dunUszlavdennu’ %3 text classification thy ML Sanesiiu L%Mﬂi“”u’mmiﬁ]’lﬂ
N5l text input GMLUWammmmmmuwamuim (Fumouil 1 vos sﬂmwm 5) 91nuszdes
Uszananaderuliunu feature vector (Tunaud 2 ?Jaﬂiﬂﬂ’]‘W‘Vl 5) Lwamwamammmwaw
dunusnulienidu Iuﬂimﬁuaﬂmi’;ﬁ]aauuum%umumaﬂgwmmm&nmamummmmﬂumm
Aesed nEaIntu ML algorithm (Tumeudl 3 vesgunmil 5) Aignnsuiieuiesuds avanansn
ilduand evhunendemduld (Funeud 4 ¥935Un M 5) S18azi8uAveaNIINTY
ML algorithm Iﬂaav%uasiﬁuiumaﬁ%"j'}ﬁaumﬁLLavﬂivmumiﬁﬂm&Jﬂwﬁﬁumﬂ feature vector
anrzlundazlung Wil 99910 text classnﬁcahon Fuldnszuarunis supervised leamlng
mmvﬂumaumamamammﬂwmﬂuLismiamlm el 184y Laamaqmsmmmauawaa iy
mﬁﬂszqﬂm‘iﬂmmamim Feavasureseluluuni 5

uiTeatuiiavld Logistic Regression (nsanaseladain) Wudanesiiudildlunism
AUFUNUGIENING feature vector wazUrannu Logistic regression %qﬁﬂLﬁuﬁaaiﬁsﬁaaﬂa feature
vector wazdneanfusiuaund slunisinsu ImammaaL?&Jﬂsﬁayjamaﬁﬁydw "Yo3an13in"
(training set) 39 "f29819n15AN" (training samples) Imaﬂ"alﬂﬁﬁjayjamiﬂ nAeslay 19Ul 98
200 fees tielinszurumsiFoudidululfegnadiussavsam

Logistic Regression tJulsnafildmuinvievinuisanuiiaviluvestaiiu drefiuag
& . @ Y v & A v 1Y) a g A | I3 a A @ v =
\Ju binary Aild 1w Tenguunetiifeitesiuafanuiniall landasvusannioli Wudu vie
Uremdvasdunuunaintssiannle wu Yssiamvesdeaiu Wusdu Tunsewiannnuiinsdui
Logisitic regression model 3z 1@uAdysy1aanty feature vector FaENaseluinavziaanivun
Junlagendeanuiingriuanuduiusvestayaiuuazdremiu dell nsasislunalagld logistic
regression @11SUNTSY1 text classification gouiUIaulanulAI a9 e1uNeIdy keyword 119y
NetasetiitdesgdAyiudieniu Fslunsdlvesnuideatull Ae unnguuneilieites

[
[

< aa ' A v P~ P ° Y . . A
Wel 150199189 7 lanadlunisasne feature vector 113U text classification 9
A5l A anuaudy feature vector W BlATIUAINUINT Y 8nd29E1918U N15aTIluLAad My

o [ = =3 | =3 ¥ (=3 ¥ = [~ o v
yMu1eTANUlLUSEIgANTY LARIAILLIAUIN Winale laliiusie wsawdunais henidu) Inels
feature vector N1 keyword LT111AUIE

QQJ

AUNAINNUA ”zyﬁgmsuum 3 Fuaaunuszneulu feature vector Ailaufii fadl

[ 1 =

o Sy 1 (1) Sy 1 dneelidnin dedulssliih dldwersdeamintu 0

o ‘:l'

o dyaeud 2 (f2) Bawwindu 1 dnaeiianin tuveu anluieeazdaindu 0
o dgaaud 3 (F3) davindudiuiudisnuivesUszloniu

warauNAIUsEleAN SR oINSt lumadndudsenyn 1131 aadulsalndi weludanin
d' a LYY dy I [ dy
YUV karinNue1d 100 Fonws feature vector vasUselaailazidusall
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A15199 4 AIBE19N158519 feature vector

Ay

1 (A191sad1ulselnin) 1

£2 (A1913uraU) 0

3 (3TUIUAIDNYS) 100

= N o 9

lumaazihdygavanisiuiuinasiedudsasiidnuuziJunisieel

NAUARUAN  YIAUARAU  TIAUARNAINY

f1 (A17eaa1ulsalnAn) -2 2 1
£2 (A1913uroU) 1 02 0.4
3 (MUIUA2DNYST) 0.0004 0.005 -0.00001

7: ARz

1nasedt 4 avuandliifiuiusasdyanaiuduius uiruaiussnaneng 9 egadls as
Hi3endn “drminanuduiug” (weight) nie “wisfiwesveslaaa” (model parameter) b1
Sruselemiliidninsedulssluih viruaRauazldlu 2 (2 = f1 x 2 = 1 x 2) AzluY ViAuARUINGNYIN
90N 2 (-2 = f1 x -2 = 1 x -2) A¥LUY TiAUARNANNT gnvineen 1 Azuuu (-1 = f1 x -1 = 1 x -1) laaa
logistic regression Isi’fﬁémﬁﬂmmé’mﬂ’uﬁmaﬁﬁﬁumiLLamLLmUizmmmuﬁ'%wﬂg%aﬁﬂ%ﬁ

AMUALLRYALBYNIN

v
| (Y o o QU v 6

TNIANUATLUUTINYBMAAZ U AasauAdya v minauduiug aintuy
AsapzuuUIINYNdyaIn Mogrnuiuandlunisei 5

A1519%1 5 A981995N15ATUIUATLUUTINVBILAAZUTLLAN

Ay dwindauefiuan - esuuuvesiAuzARuan
(1) (2) = (1) x (2)

f1 (Ardrsadulsdluin) 1 -2 -2

f2 (f1irduvau) 0 1 0

f3 (F1UUAONYS) 100 0.0004 0.04

AZLUUTIY 2+0+0.04 =-1.96

7: AREERY
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AAzLUUlUaNYULAYIAUAUTALARUIZLANOU 9 WA F9ALELNTATIIUATLUUTINUDY
wiazUssimiiiednduthemiuifiasuuugeaadazdutheidunlarnnuiesdugee

A15199 6 AIBEINITNITHIBUALLUUTINVBILAAZUTEAN

AZUY
. AZUY VDY
M Faual  Azuuuves NAUAR P09 NAUAR AUAR
AEYEyIe UIn NAUARUIN au  viAuARay  Nage) nang
f1 1 -2 -2 2 2 -1 -1
(Gabk!
faR1U
TsdlnAn)
f2 0 1 1 -0.2 0 0.4 0
Gkl
IUYaU)
f3 100 0.0004 0.04 0.005 0.5 -0.00001 -0.001
(@147
ADNYI)
ASLLUUT -2+0+0.04 2+0+0.5 -1-0.001
=-1.96 =25 =-1.001

17: AREEIY

NI 6 DrvuiruaRaulaUarLuLTINgINan Tzasiulunalsdnduln Ussloail
wanwiruaAvsauduluthefmiuiiisnuiiasdugean

TumaUfifiase Satnasthéviamueiiusnglusfiauunddswdy feature vector iilely
Tuinaannsatdunfissanlduniy sndregratu drafanuidmiligiuusngegiemun
10000 /1 feature vector fiagdliAnsavurawindyu 10000 Tuiea Logistic Regression L0 uluinadl
Aoudraisudis lldmdsunsdngs ldnawlunansy Wesnlandazuslandiy
#oansld feature vector Ainseenuuulivedunisldnu Safmnudndudesssnuuy feature
vector WusmmumnevesUseleaviatenansvomhedeyaildudemlliiliogamnzaniign

Aaudneude keyword sgufeafiaunsadornunungliiaiendlaldRuszuamiugy
widnluunensdidu fausidudeddlumaidlemmuming wararudiusvssusazalulsylon
FariliAnanunuielnd dauinniiniseuneniiage 4 n3vUIUNITEBNLUL feature vector
vosmndenruny Wutuneuiiddguasimedaslunstauluealy NP sluiailnsllunis
a514 feature vector fan 1314 word embedding udu vector Mfiupnumunevesusazilagande
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o w I3

Msa¥easdITusYean LN YR oglundemdnyt Tnefignsjsvunedn word embedding
szannsathulddunuviodouduld Tnssadnslndifsstuaudlannumnevesdlaeiialy
Wy mndl word embedding A A@MSUAIIY NI “HHe” “GMga” uaz W51
AadiiUSsEng embedding Wianll mslndLABITUANNTT B - Efino + Egugs = Evsera W10 Egy
WU embedding vosusiazi Wieenauansldifiunmunu vector vz 2 TRleed

A WIZINY

aal
WILINVU

’
;

WILINY - (G + W

WL - {1y

SUNWA 6 A8E19NINUNY vector

109910 “wsz5191” Wl eauALMINETBS “du1e” 00N AasleALMINE T nsay
“@funases” ovindu “Gugs” udriemnsld “nszsdd” Fadudfunasesdiududs
word embedding wiani avanunsailUlifu feature unuprmmnevssAlunsmslimaning 9
lomaly

dane3fiudmiuains word embedding #i# sfnazlddeyaaindaifvesdisingsau
sewinadlunisasns lnedlumafeiiugiuie fmilnuvnglndidesty dnagidmusmnguindey
laisinafu wazanudvesmaingilidetumnnin wu d1in “lAgre” fu “adin” oraiialndiu
A1 “Au” 3o “Sruenms” Uesmiloudu Wuduy

Fanetiuludnwaedananiivainvaty wagiaududeuiiunndrstusonly 1wy e1aiEuain
MsadamEndununisunngsia lnsfusazuaiunudmile uazusasvdnudnunuaifiogseudig
aeluszoriidivun AusazAazunuauinmseuinesusng wu mn “lgre” Usnglndiudin
“aviin” 5 a¥s uaz “Au” Usingladiu “ligne” war “auin’ 300 way 200 ASsnudRy agls
w3ng deluil

M19199 7 A8 uNINGUNuN1sUIINg s

1Reing ALAn fiu

Irgng 0 5 300

LN 5 0 200
fiu 300 200 0

u1: AgIdY
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nduIuningiluniunisandia (dimensionality reduction) Wi eliauinves vector

'
v o

=3 a Ya [ Y 1% . vana o v 1
WnasmugIdeinualunienas ludagdunisasis word embedding agl¥igndudeauniinisan

v
a <

fRanuvsngdiguil Tnedivarssane3iunideuld wu Skip-gram deldaruminilaainnisinsu
neural network 19 u1gANUsINYAIUTINAT8YRNTINGN FeagUBNMLoUBULYAYBIN1TITY
VDI

Tunuideatuil @iy word embedding azwmsulunseudvdiudu 9 vesluna lngld
objective function tag3iu lngy wiulvlanan1sduuniuldugan wagaviteagle word
embedding YA 300 fAUNUAT T18aLBEANITMTU word embedding Aenanegluuni 6

4.3 NSZUIUNITWAIUILUUINaDY NLP

Tunsa$rauuudiass NLP ftladevansussianiisadesiuanugniesomadns eildru
vilinaseningnies 1wy AduUTeuTesIL TUIATBsYRnUTFANeT T ML wazAuiAeIAy
srvaslan iHudu Tasitiludunounstauuuusassdanedfiu ML Al4lu NLP agUsznouly
¢ 5 dunou feil

4.3.1 MSNMUAEATIU (Task formulation)

mMsfiagdesszynstoutennunazihomiunadnsidesns weagvieuliiiuii fdeanis
wAnSuTiTuanineegsls nstloudernuansafiuusslondeniiionans vieudushedenud
vty eszymirevasnistlouderuud wudassyliausaldfumhefidudonussan
duogaiuszAnsam fegadu mnfduungninguuuuiieviauduusslen daduuniazlsl
anusavieléd mndadwungniouenarsimuafudunaunuiiesfuusslon il afesssy
themfvegrstaau Tnefitheidulimsiudeutulumiidanmvestie wiiludagiuilluea
fulminaneuildunisnauslidanisiunissuunuseinnvatsdneiidu unitdulnguda
lLimsinsteuternuiiiithefduinnndmilste mafesnsanuamnsaingeiis suidesiu
fifaanis thefdvoradudvinavniodunans lunsdveseideatuil §3duldseydonn
Fuatuliiduailuea uazthemiuradndiduuin ssfunguneiifeadestuailueadifnug)
vioideau (Wnssiungranedliifieates)
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4.3.2 FAINTTUAMENUR (Feature Engineering)

JupeunilaidrAylunsmsulung ADNTEUIUNITODNLUY DN WaLAY feature 9ONNIAIN
Tayaldinsuiousenaunisviuevedlung nseurunstiisenda Imnssunudnuuy (Feature
engineering) fiTumaulaeazy laun

1. N558ANAINNAR (brainstorm) A NM5LTAIINTL@NIENIT SuiuAaluny I T893
AanUReylsvestayaiiiertosivaanaulavingdng

2. NasenManyMy A NMslgulusunsuiiessdeyadiudindiuazudasguwuula
anunsaldiuluaale

3. MInedeuAnanvaziulieg A n1snaaedlilivesiarduiulunadseii dnaliaiy
gndesvedlinalinTuvTeanadinla

4. MyUTuupRaEnuazAe n1swWhsuwlaidunaunisadnndnuuzieainayilinaans
QNABININTY

Tnsdunoumardazyiludnuazduining dufevidludess A 1.-4. auninazlananis
uefignaeaianela

NFe19luUATIRTUT NAIINNTIEANAUAANUIT ANEITAITUIVNIUNUAIILLNY
UYBINY N satfy ﬂmzﬁﬁ’aﬁﬂﬁa%aﬂmé’ﬂwmzmﬂmiusiqmwwmmaaﬂﬁiuma'ﬁwmaﬂu
nnwed dadunnundnaeinisiauiuuusiass afluiausznausae Tayanaiglszian 1y
Jaiiaasemilaanazmneuveatanaim

Tu NLP aauz3de1d feature vector ndn aeausziam liun auasdAnszarowuulideiies
(Discrete sparse features) bag A UANU A NUITLY UM B 11 89 (Continuous dense features)
1141/11@mﬁmmamiﬁmmamﬁﬁamﬂszLﬂmﬁﬁﬁﬂﬁumiﬂﬁ Discrete sparse features agilandu 0
%38 1 Ws Continuous dense features avdl AL Jud U423 9 Discrete sparse features d@2ulugy
133 Rneifinud iy (keyword) uazadradudyana (Signal) Wiedslliuuusiass (Model)
I lunsUssannme sndregiaty wdmifianudfey #1301 "’ 51agliien Discrete sparse
features 1y 1 dmiudeyatindrifid1dn “nsvu” uay Discrete sparse features L0u 0 Tunsdlf

[ o

18197 “nrsau” niu s1azihentunldieduduanadusunismsulueg

A

N158319 Discrete sparse features finazasslagdnludifuazduiuain o luasiafeanu
Ingldmaila "bag-of-word" Fanunaaiuin Nadfiiadulunisdeudeanuszgnldidunuaudd
(feature) dmTunnen w Anulunisdaudeninuvesdeyanisineusy (training set) Wu ziin1saia

. Aa I o o v a & = I
Discrete sparse features fidiadu 1 winwuai w lunistoudemnuiaziuaziianiu 0 uas
uvuAgaiulliiunn 9 AnnTIanulu training set FeaznelminfnanvarIwIUNIN AMENYME
drulngjagliduiusiuthemivusinluwasziinsnisdeninadygiraleiianuduiusduiiendu
Taggnluii® 35nsivinliiulaladnsauisaduamdnyimuaidanuduiususofiniusiu ol

v o

Weddgyiuthemduiisdmun wenanlfieunsoadsnuanvazdu o Menuss AUl
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dyi Y =

ANuFNNUs Aud1eiiy inalanisasienuaudAwuy bag-of-word Tudnwas % i uia
ANUAAYRINTARARLLdRNALLINEge

atslsfin1unisld Discrete sparse features ludnwariidoide fo Tnavldviuena
Flaluiug Woshedoyadiifusifauns feature lalldadreninmsuesna (generalize) 9ndoya
wiegnele wady Sudenldidu word embedding auit tdes uneluluiade 42§y
Dense continuous features fiffAuaazAnduswILaSe Aildarnmsmsulunauny 33Tezsilhin

=

mMsveneraInmsusngulunuauiinaunneiidfysenanisinuneunian iy
4.3.3 N5TUAUNSHNBUSULUUINGDS (Model training process)

TunszurumsiinevsuuuuirassvesideazSenlduvudasaiodmuauinaisnduly
MsUTurndwesveLuudnaes duduusnisdewinaulaiusdesnisageuliaale udagluinail
Basldusslovinnauantinanestadusumuresnistoudermuuasnsduinnutiozdy
voathemduwanasiuly grsdmiunisauiagnizylasaunisvesudazluing dsufazgns
gnimunlasmsfined (parametrization) Wnsnfiefvatasgnuiulunszuaunisiinousiiiio
U$vussnnustugluntsvuneniunisd iwesdeyadililunisiln nssuiunisiineusudesd
AuaNRve M TiduIneIndeyansiineusuas o fuiiAndesfunaauifivesanines
wiantiy

4.3.4 nsUsziiuna (Evaluation)

dodnsdsAnszurunsitmuuvuiiaenisuiosuda foyavzdasgnuusoanduya
Anousuwazyaaiul (development set) yarnousuldlunisilinuuuiiaesuasyaaunldlunis
naaeukUUIIans awniroududoyaiiliiudeutuiiennasuitluaaaunsaviunethemiuld
gndewdelal Wevnnmeasuiudomuineiuinneulunszuiunsiin yeRneussmimiidu
fregaiunudmsuliuuudiassldiFouiusunsfimes yamsiauvimind i udoasun
WUUA099EYNNAFDY

Tunsdnusziandernusildinasmsusziiuduoy o

1. Precision fia AMukaiuglun1sinug

2. Recall Apmuwsiugnlunisisenau

3. F1 fie A0y geometric mean 94 precision Wag recall LLazLﬁuﬁﬁi’Wﬁguqﬂqmﬁm%’u
nsuseidiu

4. Accuracy o Aawsiuglagsin Awaldanmsihduunsvhuneiigndessnmsdie
uufegsluyn

4.3.5 N5y dua9as (Iteration)

1%

nszUuMIHAUILUUTaendunssuunsIAaTuDT o msgnmsidenlunanazlinadney

q

dt:l' :j 1 v a o1 v ¥ o.'/ dl' @ Qy a o dg
fnanuu ldaunsasndulalaalaminle TneiluillerasadunisinwasUseuiunuy 91a09UN99995
3

[

gavaiinmstuiinnanisnaasuazindulan1isusulsmasans anntudoundulugtunaunaunt
a aa v Y g ° o v A A o w 1A
oIS iauszuuliadu lngawnsandulunvunsunisimun themduieiivdemdulugi

—

1 o

AUNEENNINE NS ULUUTa098nATY wsedpunauludenseuiunis feature engineering Wagaoald
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AMANYENI¥NY (distributional feature) WisAnmeile visemdudanandnenssuluna (model
architecture) Tnai#i ausauvasdoninuidu feature vector fi9199zdUszdninanlunisagy
ANUNNNETBITEANLARNINAL

nadnenils Ao Sududewhnismaaesdn q AUTEn1snne feature engineering uas
Usziamveslunaiiuansinsiy iwednduloiluealafifianuuiudunndian duwmuazduiinns
Tanan1sUsEiudnTulsas configuration Y84 feature engineering Wag model architecture lag
Wisuifisunadns antduidenuuudassiifiauuiusigeaaniensiuu F1 gean esnlunis
nnaneiuiois1USuAn configuration 18 model fing 9 udarn F1 Sn1siddsuudas wuulydl
foddy annsaagudn model dlfenuusiugufiomenda sefumnuusiugfivensuldazduogiv
M3Uszgndld madrdeianaravedluinaes InansenulnamaruiethluldAazdesiamnlunaly
usiudlndidss 100% lumendufumnililueaiionsiesesidanmsidesdduyudluns
p3mApUNaMTIATIE Tunafivhenldsedu 70% Tulufiohwonsuld ddudnsitednaglifinng
Fanausili Sarwnianeenuusiugilusedule maglandifeinulandivimeiidemisuas
feamdunsiaulunaiiannsailv@nuneaewielulddnies 1

4.4 a3Una

suifgunsideianuseuu Al uay NLP Avfuatedu TdmadaiSain Machine Learning tJu
wangelduvuiasamnadnmansniseuianyadeyaniidiemiunasiemssnsedliissuiesnou
nsmunlamaedeanuidianudilafeiiuideya n1sin Y sudenisussdivanuaunse

! ' [ = A Y a v J a o v =
vodlunanie 9 egraluszuusulou weneliiAadiladitumawuulaivinedugadeyatiuag
o v A o val 1o £ 2 0 ! 2 Ao v A
anudilatluiamunlaealil anuwsiugaudadugnymnenisngAgynan
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5.3 ANSWAIUNTULAAASIANIATNBY

5.3.1 AMruAgnseu (Task Formulation)
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5.3.2 AANTIUARMANURA (Feature Engineering)
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TFIDF(w, D) = TF(w, d) x IDF(w, D)

TFIDF(w, D) = TF(w, d) xlogpy
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5.3.3 msinlauaa (Model training)
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Logistic Regression Model
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gﬂm‘wﬁ 12 Logistic Regression Model
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Falpasngiiioniuazanuineddoiuvadsazunngnue SIuBeAIN1sNIzedmsaifng 9
MmAeIves

6.2 luma (Model)

azAdeldvaapuszuunanuanssyuy faulieuadiouduiedosiisutuiinafimy faud
Tunadiduanzaddey (keyword) inagdianuduiususdinurandefuunnguuns it
finsuvdeld Fsmeenidoinsauduiuilidome mszinsinsaniunngvanela
Rerdesdududedddmnuimnudilaisrsusunngmneies suddasaawesufinafinimuds
Usgneudemilosuazalinsuduiaraiutiu asasiumniuanetulunisdanfiansandion
nunetuAeatestuainuiiniels

Logistic Regression

nsasaluinalagld logistic regression 13 suldniloutuins 0afi e 1uiiesdu keyword
Aunagii sadesed el eszdrdydudiemdu delunsduonsife unnguuneiifeades
A keyword HuagUsingsmfuafanufidunngumneideitesey a3 oszanunsniFeuiliin
keyword Ty keyword Tid1fey uavazdasmsadulile Logistic Regression fensldanuduiug
semindoyatindn uardeyansnsal (v) Fslasiiludunuuiiaesdldlidnouldassuufe
LAeates (v=0) uaz 1ieades (v=1) delilduarue @1uin anudiasduiiunnguuneidu
Aerdasiuafiany Tneflagnmudwesdisng q Ausngeglutufinafaiudfdsionsaney i)
flndiAsstunatans wiedoyanensaideiu iieldifuuuusiasdunisiiunenssely Logistic
Regression 1Julunadinansmuduiusifaduszning feature vector (X) uaz Tayang1nsal (V)
feature vector dwsunsdil angddeldhdtmuaiiusngluafauuddsudu feature vector
sndegaty dedmuilficilidiiuusngegianun 500 f1 feature vector fiazdl dimension
fialaiifu 0 agsiamun 500 1 warAusazAiuTuA TF-IDF Tasd1uanann training set dafiide
IsteSuregnsnsAnas TF-IDF Tuuniiud TF-IDF Wunisaisavesdusiayd 9auszasdfe fosnis
TeiiAntutes q lunnafianuduldiaindosas mmedanudululdgeindududdhensal
vidordeusng 9 Adesdddegudniulszdiunwning
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Tuaa Logistic Regression tdulunadifaudiuseudng Llgmasluniseuings wield
nanvlunmamsy Teeialuudndulueafifdvssansamaeudisgadmunsldauludnuusd
desnmogaisrausadenumnslieioadlalddeguda uniiluuisnsddu Saa
Fududedilunaiiiilannumne wagarmduiusvesusazalulsgloadsinliAnaamnglngl
wiloninseaum

Deep Learning Model

Deep Learning Model 1§ ud a138n8nag1anil awes Neural Network § s uuuusiass
NNAUNFIENT ‘vﬂmuLLiwumzﬂ,ammmmﬂmsauaq Imwaﬂmawqwgﬂawm duatiurelag
nsilaaunag Lszjaawumiwamaﬂumumiama szmLﬂiamaumﬂmauummamimmm ADENN150
failardule q Al Fennuanunsaveneietieiiies ilkaunsaadslumaiiiseavsnmann
NS0 IaeIIE NS MM amINInEkazaLlan1e) M3USUlY neural network fusud
A eafuniwtudeserdemadadaiianizianzas 1y n15ld word embedding uay sequence
modeling Dudu

Word embedding

Word embedding ﬁamiLLUM%’@;@M;U%@ﬁﬂﬁagﬂugﬂmm(ff’;l,aﬁ%wﬁa ety
input voslana Tne3sdasunurrmusazidie real value vector vuna N 37 andurianmes
fanamazgniFousludnuazfiadrefuiy Neural Network L3y aumﬁa’wmlé’ﬁwmiﬁau% word
embedding vw1n 3 (neunfisnasiieusidu 300 IR) ves “land”, “flea”, “sa”, “Ama” LLavﬁlvlm
vector famsnesioluil

A1351991 10 Lan9F29819 word embedding

AN Word embedding
Tand [0.20, 0.45, 0.32]
&N [0.13, 0.42, 0.41]

90 [0.53, 0.55, 0.21]
Fia [0.6, 0.31, 0.01]

10 IUTIlng ALY

lngauansneg1atlsvedisnisniadinmansves vector Niingnansdslunisldaiu word
embedding Ai® vector @11150%1 dot product AULNEWIAUAAIEAAINUTDIATLG BNAIBE19LTY
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PINABINITNTIVINANIN “TanNg” WarA131 “F1a” NUIAMURLIEAAIYARINULINLA LAY 151811150
11 word embedding ¥8aM3NIM dot product tnenadnsdadilng 1 Bamileuiu lanadl

0.2627 = (0.2*0.6) + (0.45%0.31) + (0.32*0.01)

v v
v A

M3 0.2627 w18AU1 A1 “Tang” wagandn “Aa” 913vzilanuieatesiulslule
TnalAesiuiesaIniinadwsves dot product 1NN 0 kAN 0.5

Deep Averaging network (DAN) +4 uwa‘”ﬂmiﬁqﬂﬁwLauaiu‘uwmm Deep Unordered
Composition Rivals Syntactic Methods for Text Classification TnsuuAnveddnaiife aafudl
1514 Word embedding adunnmeduwa N 37 ffushesuremdnidy o luusazd uwilunail
pSunpITEINIasNAInmesuwIa N 33 18 iethanesuie Ustlon wiowenansiiu 9 Tilaaa
nlald Tnelassadrevos DAN fhudl input layer 11 Word embedding 9ntuL word embedding
WA wad e ety Sentence embedding k&1 1ULT1 Feed forward neural network way
11 classification function 8813 softmax FanI

softmax

4
av=Y) G

Predator is a masterpiece
(] (5] g L]

g‘tmeﬁ 13 Deep Averaging Network

i Iyer A, et al., 2015
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anUnenssuvasluma (Model architectures)

Anizf{I38USUlY Deep Averaging Network fiagungludnesu Tnglduddlinmadudaidou
(input) waslanna ndsaniudsldvhnisneauuuinanuuusassiunuy wifinnsiuAsy softmax
function 11 sigmoid function tasainnmsiungveasieglusuveninig (binary) Ae 13 vde lafly
gelumnuuatauda Uselowifagléiann softmax function Ae nsdifidunvnie

Prediction result: Yes / No

sigmoid function

Feed forward network with drop out

Average Pooling Layer

Embedding Layer

Plaint: Continuous bag of words
as an input layer

sUn il 14 aandnenssuvaslana DAN fifialdnisidu input

wasanflanarsanlaeldiiesaifondud ol Jouwi oasrsuuuaiasan1unig
Deep Averaging Network asgi3de3slavinisfinuiiandun Taewin “Alints” wWwndudeyai
Jouvesluna FeduwwAnmloudulunanauniitil wilunsdll augdIdoiiuauuigiudilii
ansiiiualinisinlvludrunisvesdan dauioas s uuinaswarean1sviune st uns oly
nsiinteyatiu il eTInteyaveasAiles uagAlins Ay angdidedeldiden
d' 1 d' . 5 o o ¥ Y = ] d‘ ! (% ! d' 1 ¥
NgnAnaieves Word embedding vasismilesiazAlinisuaidsiiueusefiunaunazadadi
nszUIUNTERlU %397I38n91 Double input architecture WLe4
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Prediction result: Yes f No

sigmeid function

Feed forward network with drop out

Concatenate Layer

Average Pooling Layer

Average Pooling Layer

Embedding Layer

Embedding Layer

Plaint: Continuous bag of words
as an input layer

Defense: Continuous bag of words
as an input layer

gllm‘wﬁ 15 Double Input Architecture

6.3 n15UseLdiuna (Evaluation)

NNslieaiseus wagyinsnageulagnisuustayanienaisiavaaiiiednu

a a I3 | Y Y ° ) = v Y
ARazLineaNtdudasdIulsenaun8so8ay 80 way 20 ﬁ']'ViﬁUﬂ']iLﬁEJuzLW@ﬁiqﬂLLaSﬂqiﬂﬂﬁ@‘U

LUUINABIRNUAIAU NAIDINNTTNAFDULSIAL L Nan Ui ug lun1sYiTuIeuInsI A 81989

v = a (% J c‘l’
UBIIA934 (accuracy) AR5 19R8 UL
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A15197 11 wanenuusiuglun1591u1e (Accuracy) Y99UAaZLUUINADY

NOVAY Logistic Regression DAN (Plaint) DAN (Plaint + Defense)
UAN. 4991 55 0.79 0.81 0.77
YN, 41951 425 0.86 0.83 0.87
Un. 141991 438 0.80 0.83 0.82
UAN. 1951 172 0.86 0.76 0.87
UAN. w51 142 0.92 0.86 0.88
YW, 41m50 448 0.92 0.80 0.91
YN, 11951 421 0.92 0.87 0.87
UAN. 1Im 249 0.95 0.89 0.92
U3.0. 4991 46 0.94 0.80 0.92
YW UIRs1 1336 0.96 0.93 0.90

10 IUTIUlng ALY

sziiuladlulunadmsunguuneifi oades U.3.0. 11951 55, U.W.W. 11051 425
wag U, UIRNST 438 Nan1SNAaivad Deep Averaging Network azHuull iU inanisnaanii
An11 Logistic Regression aifinanntayaildlunisiseusidnuiuenarsiuiniigane dmsunis
Sewuslu Deep leamning model Fadunisadrauvuiiaesifinnudesnislddoyadiuiuuin (data
hungry) 4anaNtIU WaLsINTUINaNIINAERULNLAATEINN Deep Averaging Network Tunsaliidl

a ° v a . ° . Aad o
Wearondudoyavitou (input) uaz wuud1aea Deep Averaging network 7iflviadflosuay
o § v ] v a o g v v & & W ) L & v
AMAINTS ULAIINISIANAT AN SN UTUBNALUSUTlS (additional feature) HugInalitanis
ueRvuluuensd 09 undyguins 425 vesUszananguuisinawazmgyd Jaduundyda
j’]ﬁ’s&Jmmé’uﬁ’uﬁugmamﬁmaqmaﬁ’mLLazQﬂ%’N 991905 U1elaI1N1585UEIINSNSEYINaLLdn

¥ g [~ Ay = 1 d.’: [ a t:q; gj 1 o o v <

vaegniedudululunienisidnmieldduinfedunsludiuresdflesuazalinismszdu
UsziuiidAglunisusuldunns 425 fadumelinisiiadlinisdluiludwniisvesdeyaniou
el nEULUUINaRIINaaNS luA1SY ek ug1TUTuLRSIPIna

Logistic regression viauiiusgansangalodnldiu YA inns 142 U, unsn 448
UL, L0189 421,43, 11951 249 ,U.3.9. 119157 46 U NN, 1S 1336 %qﬁié’aé’uﬂm’jmﬂu
WesfnuiuTeAsINIT wszastuevfnuliinteyaluyateyai nlutuliiiemesionis
wisulanaiild neural network 1Uug1u Deep Averaging Network Usgnausign1s1dmesaiuiu
11nN31 Logistic regression laemamguiwaagsaddvayadnuunniuinanalliiivssdninmgsla
nafilgunasatifianunsoasulasnteniei unsmarllidanudnlusedimseifisssaulaseasng
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ofls e idedanuideeuuiudidinaniulesudshigme Aazegluduiiannsa
iluldllneusimnnsfiansanvesuyudntunils odlsfia nismadeunuutuginaaiy
ﬂawuuﬁiﬁ?ﬂuﬂWiﬁﬂuwauwmiwﬂgm;nemaauigyéﬁﬁﬁLﬂuﬁﬁﬁﬂaiﬁﬂﬂiiwﬁﬂrﬁuawaﬂw3mmaaQIuﬁwﬁﬂ
soly andifoidoinnslilunafiiarududouinniy Suuiasamunmuestoyafidduazdma
oealifodfysionantsinszsiiazanusaudugiuldoedfod @y

LONE1591999

lyyer, M., Manjunatha, V., Boyd-Graber, J., & Daumé Ill, H. (2015, July). Deep unordered
composition rivals syntactic methods for text classification. In Proceedings of the 53rd annual
meeting of the association for computational linguistics and the 7 th international joint

conference on natural language processing (volume 1: Long papers) (pp. 1681-1691).
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