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Abstract

This research aims to collect extracted Herb-MedicinalProperty relations from downloaded
herbal-plant documents from several Thai herabal medicinal product associations for creating
the herbal-medicinal-property-network based representation. An Herb-MedicinalProperty
relation is a semantic relation between one herbal-plant-component concept and several
herbal-medicinal-property-concept expressions on texts and vice versa. An herbal-plant-
component occurrence is a noun-phrase expression and each herbal-medicinal-property
concept occurrence is an event expression by a verb-phrase of an EDU (where ‘EDU’ is an
elementary discourse unit which is a simple sentence or a clause). The extracted Herb-
MedicinalProperty relations as the property knowledge represented by a diagram of an herbal-
medicinal-property network are the essential information for the social health-care problems.
In particularly, the herbal-medicinal-property network based representation benefits a
recommendation system of solving health-problems on web-boards. The research has four
problems: 1) the problems of the zero anaphora and the textual ellipsis for the herbal named-
entity expression 2)how to identify an EDU with the herbal medicinal property concept 3)how
to determine the boundary of several EDUs with the herbal medicinal property concepts
4)how to collect the extracted Herb-MedicinalProperty relations for facilely accessing through
the relations for the herbal-medicinal-property-network representation. Therefore, we apply the
heuristic rules for solving the first problem; using the previous noun as an agent to be the
agent of the EDU containing the zero-anaphora agent and using the topic name to solve the
textual ellipsis. We propose applying a co-occurrence of N-Words (or N-Word-Co) including
N-Word-Co size learning on the verb phrase to identify EDU with the herbal medicinal
property concept from the documents. We also apply the similarity-score determination for
solving the boundary of several EDUs with the herbal medicinal property concepts. We then
apply the matrix consisting 5 features of Herb ID, HerbName, HerbPlantPart Concept, Herbal-
Medicinal-Property Concept, and Relation ID to create the network representation of the
herbal-medicinal-property network liked CODASYL. The research results provide the 90%
precision with 77.5% recall of the Herb-MedicinalProperty relation extraction from the

documents.
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Putulienuminevesnamaniuu igu Tusnde’  ‘empendadia’ sziurenns+a
Snm+omrtaa+iniay’  ‘Drnn+omrunaswasraniay’ udu asuunuidsiiide
lauansana N-Word-Co (Ranngudiiiiaiiunuddiuiu N 1) Numanufagssngmwns
81 (a medicinal-property concept) ﬁnﬂﬂ‘%maé‘lmaﬂmiﬁ“ﬁmg‘u"l,ws@ha6] 1ag N-Word-Co

A & o .. A . oA ¢
useansatngidundudr wmpi ; i=1,2,...N; mgmmaﬂmaﬂmimu.
N-Word-Co expression = Wpi + Wip2 + Wipz+.. + WipN
wazdimsldng N-Word-Co rule dialiiiiNarialiiia N-Word-Co
“If Winp1 € Vmp then Winp2,Wmp3,- s WmpN € me
Else If Wip1 € Vweak A Winp2 € Winfo then Winp3,. s WmpN € me J’
(where Vinp = Vireat UV cause; Vimp 18 the medicinal-property verb concept set;

Wmp=Noun2UNoun3UNounxUPlantNameuUDiseaseNameUV e JAd)U Ady;

Whp is the medicinal-property word concept set)
@911 N-Word-Cofianale azgnaiumwiaiuiiudad (List) v84 N-Word-Co Nluuianuda
aiiwa‘mmamayﬂws ﬁ'ﬂﬁtﬁalﬁﬂmmdmwﬁwﬁmaamjuﬁwﬁﬁm’wﬁu LRTNLUIANNAS

aﬁmema | maaﬂmguvlw*s

' = % o v a a &
g4 lsiiann nsana N-Word-Co lifedywidniudnsasdan fa 1). Tywins
UN3EIEAN N-Word-Co  Jaymitanansaurialasld iwavesniodaludl Vs o Vetreo

Vieak > W82 Wingo 113203819870 N-Word-Co  uaz 2). dymimamveuaavad N-Word-



' aAc A v o . =
Co #ia 2w N-Word-Co (Aam1eN) 4uidnitldUszgndld Maximum Entropy Taiilu
L“/lﬂﬁﬂﬂ’]iL%ﬂ%i‘ll aam%aamﬁﬂufmmm@ N-Word-Co lun5e178

GIHaRE189 N-Word-Co ﬁ]:gﬂﬁﬂﬂl‘*ﬁ 3¢y EDU ﬁﬁLme’mﬁ@aﬁwqmw’mmmaa
ﬁma&cj‘u"lws @28N1IAIAT Max-Similarity (candidat N-Word-Co, List.N-Word-Co) >0.85
wananiiasdues N-Word-Co mmml"ﬁl,lﬁﬁmumy’amﬁmuﬁaﬁtymmsmmaummaa EDUs
‘ﬁﬁLmemﬁ@aﬁwqmmammgu"tm lagnImian Max-Similarity (candidate N-Word-Co,
List.N-Word-Co) #nien< 0.85 LLam’jﬁquwamm EDUﬁﬁLmemﬁ@aﬁwqmma g

waedlymigarie fia MITIUTINIAALANNTNAUT T IV INTAYUINT-BITNQIUN
) p.l' (53 2 ] d' o v v K o o € o A s v
07’ fianialdadnaly ierhldmansndhfsanuduius susasnrawlns-assnguneen’ 1d
' f o o ~ A A A v A a a o &
athilidudou NeusasnTaunulugluuuieietne (un 1) ldadfidedninm donu
av A9 o A ed v A & ' X A A A A
ndsilfineindnisznaudinliaas (Feature) daldih TeNvayulny Tosuvasioayulng
ULAZETINMNIENUYIMRAUTILTINTayamudiaeT NivuaiNaugaInMUFNNUT ‘dauves
Aoaywlni-asangunisn’ TugduuuiaSatismiion (Like Network Format)uuy CODASYL
laan33ssday (Sorting) auTedzaywlwius: Tedruvasdwayulns (e Hi-HCi set
occurrence)  vlWldmaTasrngunssnvesudazdiusasizayuln  lunwnaunu 6
Fead1AUINETINGUNNIEN (Ao MP-HC set occurrence) ¢ lampTanzayulniuas Todin

maaﬁmyu"l,ww DILANZATING AN ma&gu"l,ws

2. 3anuszaen

W aaﬁ@mmjﬁammé’uﬁuﬁ ‘daumaaﬁmyu?m—aﬁwgmmam’ 'ﬂ’]ﬂLaﬂﬁ’]iﬂ’]‘]ﬂ"]vl‘ﬂEl

A o o '3
3. BENNAIANN
.. s an .. .
Medicinal Effect: NaN13 mmtﬂugmauumaa 81 (Medicinal Property) %%al,’%sm’naﬁwqm
1981

HerbPlantPart-MedicinalProperty Relation: AMU§UAUTIzAINATTWA AN NENAUEIUS

Noayuln

N-Word-Co: m3dyingiiunu N é1 @1”3ﬂu,mmmﬁmﬁwqmmamm;u"l,m
EDU: Elimentary Discourse Unit fadszlandng 9 sysuan laiaudan

NP: Noun Phrase Concept?‘]E]m’l:klﬁ@]‘bl;’]&l’ﬁ]l

VP: Verb Phrase Concept Aaanu@anisnia

Corpus: A8IAN



Concept: LHIANUAS

Machine Learning: miﬁﬂuj’m 29LA384

4. YaULUAVBINIFIVY

o ) &0 Ao A =
4.1, ma;ﬁmﬁlﬂjmaﬁm fa Laﬂmsm‘mvlmm’mi@‘%muﬁmagﬂwﬂﬂUﬁmmaﬂm@mﬂnu
4.2 anansnlaaanemetduuuunlasizing



ao A 4 o
JIWIENLNEIVB

MTUNIIINALILLALTIUTINANMUFUNUT  “EIUY aaﬁm&;u‘lws-miwqmma g1 97N

(2
=l

LBNEIUWAVYIZNAUMIANUTANUIN LazUIdBAa UG

ANMUTAUIY

1) Maximum Entropy, ME

]
a a

duuy ME vhldldanaindduuundngads  dauuuisnansnseaadasnuionyastaidy
. A o o & & A & o & a o A &
(Constrains) wgﬂmﬁud@waﬂgmmaamumim m:uu@auﬂugmwummﬂmmmuﬂu"h.l
& (Csiszar 1996; Berger et al. 1996) Fleischman et al. (2003) l@daasuuuaisdiainuingg
(upasunuInrsinNnisanunang, r (semantic role, r), Wavanuialidaniaes (Vector) 283

Feature x anl# eaguns (3) se'ludl
p(rX)= b7 explY 2 f;(r.x)] (1)
X =0

1Wa Zy 1Jud1 Normalization Constant

fi(r,x) il Feature Function iuiid (Map) usazen r uazasailsznauiiaiaas (Vector Element)

l#nuAninia (Binary Value)
n 1w w1 Feature Functions
A Wludsinwinuay Feature Functionsfrinwia b

asnumMIdauLadzian/aaa (class) fldgariede r (aaald  emalaly Wudu) duwnld
Aa ' & o o & a & o o & o '
n Afidahanduggadmivnameivesiiaes x  lu(l) niwualiu Audranasiaz

Lﬂugdqwﬁauaﬂﬁ’] Feature Vector 284 r a1l
2) Similarity Score

MIFWINAIANNLALIEN (Similarity score) (Biggins et al., 2012) lugums (2) seninemas
Uloa andegneglumavasdfiduitannuludszlon (Content Word Set) namadnu

%é’amﬂmsﬁﬁ@ﬁmq@ (Stop Word) ka2 nMInIunnd (Stemming Words)

| SINS2|
| S1]%| S2|

SimilarityScore= (2)



1ia S1 Aalszluanisznaudae Lmemﬁ@maaﬁﬂﬁa%islum@maaﬁwﬁﬂmﬁammluﬂiﬂm S1
S2 dalszluanisznaudae Lmem?mmadﬁwﬁagj‘l,ul,ﬂmmaaﬁﬁﬁtﬂmﬁammluﬂsﬂm S2
(I(ﬂﬂ Lmemﬁ@maoﬁ%‘%m%’mm%%'ﬂﬁagmﬂﬁ 135aL%a (WordNet) LLazmiwmuvLm

nasanudans inaidunwnsingulasls Longdo.com )

NWIVAAUREN

ldfnwituanninedildiauainaiindngg dmivana v mayulni-asIngmung
=3 A a 1 & = a6
07" ananauwdy ivalglunsinsgunw lasudsaaniu 2 uwinefia wwamauwniie

‘vﬁaﬂg (Pattern/Rule Based Approach) LLaxLmeaaﬁamwﬁamiﬁwiﬂjauﬂ%aa (Statistical

Based Approach Including Machine Learning )

1. LmeaLmeﬁ%w%aﬂg (Pattern/Rule Based Approach)

Pasca M. (2008) szyanuifiduitaunsiiuamaiag (Object Class) #n99ldlaonsls
BROZUWNLATY (Is-A pattern) AUMIHAUNNAAIBAIT (Query) NilAATa (Key Word) agdns
° o wa a a = . v 2 A A
NNIRNAGUFN UGG ﬂﬂaglugﬂmma PNLBNFNTUBIVUIZINNEIBUUNNAIT (Query Log)
@ ! .. o o P Y wa A aa €
@i8A1 precision 0.8 ®1IU 100 ﬂma‘nmmsm:ﬂ@ NN 5 AUINUARIBUBNNIILIN
(Attribute) N&NA L6

Haruechaiyasak et al., 2011 lddszandlgiasasfiansvinniiastoanuanviimsarnia
AMUFNAUTTILAL (Salient Relation) 31niana1swuiuea (PubMed Articles) Agunusauaymlng
ng  Tesfimid$renuiusouiugiunelasiasisheonsalfia “NP1 causal-verb NP2” iiia
NP1 @ iuwmioufia ayulws (Herb Name Entity) uaz NP2 fa Laufi@ssswgmnnie

5 o €p.l' [ 2 ) [l d'du/ | v v qzd'
AnuFuinana lduaasaananluguuuieiatsniidnyudulasiaidnlinunu

e a 6 v 1 dl A Q: dl I
ANUFINUSIURTINMIzR TRy UINT wia uueuiia ayulws (NP1) fidulnuasin
(Root Node) uaziaufiaaysngmumasaaulng (NP2) ilulnualy (Leaf Node) vaumnslunis
naunuda NP1 (Hwaufidassngunisen NP2 uayulny agislsfianw wiaadlaftlisann

¥ a v nql’é A o & & v a a
ﬂizqn@ﬂ"ﬁﬂlh‘ﬂ%’)‘ﬂﬁu’ﬁﬁﬁiiWﬂMﬂﬁﬂ ma&gﬂwmanwmuﬂumqmimﬂ LRANAIBNTILIIN
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2. WINWETATINAINIREUV04LATRY (Statistical Based Approach Including Machine
Learning )

U 1 wa Qg o I3 U o d
Weeber M. and Vos. R.(1998) lénanfsgmant@vasgnisniniudasdiisis 3 (3o
wanda 1 (A) wWanugasaanmImMemw  (Physiological Effect)(B) waz 1sa (C) uaz
ANMNFNAUTIZNING 3 5asanandu A > B, B > C, ila A > C @911 Weeber M. and
Q v Q e 1 o & 1
Vos. R.(1998) iguamianaanaininsunnglasmamanuuiuiznind (Gseglugy
a L% aa v o
209378) A, B, uaz C  anenasmamsunnglaglduwinissifaisnmsuendszane

faunaLiMImIaNUaNN LT I2RI96 T9laen precision =08 recall =0.57

Fang et al.,(2008) lafunwuanuaunns (Association Discovery) 3e#inafmaens g

\duTasnayulniin 13a Wugnssw wanszny (Side Effect) vasnayulnidu uazdiunay lay
a 6 a ' o . . Aa o . A o
MIILAIZANIILNAINNK (Collocation Analysis) MNLANRITNANIININY  wazun1Iwiten 1E
(Information Extraction) WUazuuu$1a89 Swanson’s ABC (A -> Buaz B -> C vhldle
AMUFNANUTLUUNNIEINL (Transitive Association) fia A -> C) andszendlt lasimuald A
A o & A ' A A a A & e
Aauinsin B Ao drunaufiawnsnaiugu A uaz C da enayulnidu inemsvenidudbues
{ J ] L= o = a w

A > C s A > Busz B -> C dnngiuluanansagnafinudag wans3apwes Fang et
al.,(2008) & precision =0.91 atalsfigwiTuas Fang et al.,(2008)atuniug uaaInslsue

a a
PNENWINIR

Riaz M. and Girju R.(2014) ldlluaalisunsugaduunuidinaunangaiduay

o & A Ao o W o a o v o ¢
PWIULAN  (TINANBaUEAAY Naive Bayes) 1M1N13L8unNURNNUDLAqUasNg (Causal
Relation)ang  n3sn-wwiléinunswue  (annotated  verb-noun pairs) niINLHA
(FrameNet) uaziiauiia(WordNet) Mansldanugineanudszinnanunune (Semantic Class
knowledge) uaznifadpdny gmenmmeaas aledatu “People died in hurricane” &
dwa “hurricane’ uazn3en ‘die” uaNNFNRUTIAQUAHA 8819 1TNATNANNTUAUTIAAUAS
. .. o o o : A
WNaway Riaz M. and Girju R. flaﬂiﬂ'mzlﬂuﬂ’l’mK&JWWERWJNKE]\‘]L‘H@lﬂ’]iﬂﬁ@ﬂm@lﬂ’]itﬁ‘ﬂud

o & o a
LLﬁ(ﬂ\‘lI@’l gy LLRzSﬂL%Qﬂ’]‘JEﬁVMG LLEW]\‘]I@] gansen

Recupero, D.R et al.,(2015) l@l4 SHELDON @s1iluiaasiia NLP(Natural Language
Processing Tool) ¥nmsanaawi lasiamzanuiinoinuanusuiusszniiseeunanin
AN (two noun-term entities) wanINNRIUIANUFUNUTNGBIHITITIARZ LMY
o e nt:?o a 6 o Aa a 3 a A Y & a 3 . 1
fnTuaniamdanismunianufadwdauieliiduniniia (Trigger) aauanadidanw
a ~ a £ o v A a > 6 A d' s ) a ¢ s a ™ 1
AanBsauuavilmiaenuaunusvsannuanlaanudnien ‘Tell’ nudszloaalang

26149 I NMNNNNWITL N OURINNIFDILWININY (Weeber M. and Vos. R., 1998; Fang

et al.,2008; Pasca M., 2008, Haruechaiyasak et al.,2011; Riaz M. and Girju R.2014;
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2]
a

Recupero, D.R et al.2015) ldimanzdmivnuidoinsanannuduius sauvasnvayulns-

A

FITWAININEY  SIeguwiuumIsnaaNuinsiusTINgUIszeuiafTaywlnglng
A 1 ;3’ [l a A a A [l
’i]'mLﬂﬂﬁ’]‘iﬂ']H’]le] EJIG] mlaﬁwqmmmuua@oaQ‘lugﬂmaamm’;a LRSARTEY G]ﬂiil'nﬂa%l

oA o A e o o ~ P A S ' ad
@laLuadﬂuLLazNﬂqqanwuﬁﬂﬂﬂudLauﬂ@]aﬁg%vl,w31ﬁsaﬁ?u°ﬂ adaguﬂWﬁ‘ﬁ@ﬁ]zaglugﬂmadu’]ujaﬂ

fulnginazay
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Ty M IaNaANNFURLE “FIUB0INTRYU INT-FTINGINEET INLBNETUIL

T IMIRNAANUTUNBE ‘mumaaﬁmqﬂm-aﬁwqmmam’ nansns Ysznauaas 3

yrinanaa

1) deymimaszyienfiafoayulns (Herb-Plant Entity) uazaiuvasfuasulny (Herb-Plant
d L e o { v Y a a ¥
Part) Teanasdanwmedywiln  Zero Anaphora (miazdnasInmnufldensdaiauian

aywlW3) uaz Textual Ellipsis (Manzdwniiuiaunadoayulng)
@10819% 1 w1 Zero Anaphora

=
ncinaa

EDUI: “(ndunszaiien)/NP1  ( Miduendvan)/VP”

EDU2 : “[(naunsziiza)/NP1]  (uile)/VP”

dwwnagnsluaniuiay [..] @a Zero Anaphora Tasinglu EDU2  daymiudlas

198 NN ulsesuad EDU Aawnindinaanszingwy

@108199 2 Jaynn Textual Ellipsis
EDU3: “(s1n [nszuiea])/NP1  (Miiduenduilaanns)/ VP
dwwnagneluinduiay [..] A Textual Ellipsis  dJaymistuilasdra8ssatas (Topic
A =a A
name) TINADNILLNYY

2) flyrimaszy EDU ffumianufasssngunaenayulnsvadauiiaoayulng
o oA ' e Y ' ' ' A Y A a
A106191 3 de 11l zns1w1dedielsdn EDU seqae 11ii EDU s lvuiilianufaassngmnis

e mgu"l,m
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% 1 d‘
AIDYNNN 3
“w3ning (Piper nigrum Linn.)”

-a‘sswqm

A a 11 : o Y l/l ~ EDU 9 g ll
Lﬂﬁ'ﬁ]ﬂ"’ll@ﬂWiﬂ cI/IEJ jiti] E]Elﬁ"l‘lriillﬂﬂﬂ VYUY ﬂ’JEJL‘VW] 1511‘]J51mi]0l"]5®ﬂu’3"|1/\ﬁﬂ NYFIVITDAANIY

q

821 1gEPY

a . v oy o 42 EDU A q9 s d yé’EDUleedd
Win‘lmmﬂﬂsmuﬂmmﬁmu LW@iﬁﬂiﬁLWWﬁ@WWWEWﬁ\‘]iﬂﬂi’]ﬂhlﬂiﬂﬂmu WIN INYATNYTALNA

. EDU

§ o D ' o ED
qu - iesuilsgmuwin N N

iy E EDU o o ED
wdFngunuiitest™? seduantPl dumde PV fuilaaaz PV

ED vy
o EPY UANDIDA

o ED o v ED Yy a EDU q v v a vy ED v ED RS
Houtlo EPY udldinanse PV udeiinanlsa FPY 14tunsnlne 10 APV ualdazifen PV udadusuii 8

a =t a 3| 1 8 1 3 o 1
ud PPV T umdamaisams PV asiimeiuluwsn lnsanansaldiuenaiuwas PV deliflusuasiede

° a 124
wynd Y Tamiwan3n lnewmuliuan Y udaly =Y

mswqmmama&gu"l,wsﬁﬂﬁﬂgumaﬂmsdmimy’Ltamaanmlugﬂmaam@;mitﬁ (Event) i
DTUNEMILNSENE et TUHRTD  AmmrnsIuile’ seiiremsrae’ Shm+
21N I+A+INLFL’ ‘1/571,m+mm5+u,wa+1/ywaa+a”mau’ Hudn  astiwnuiseiaswoauans
8nNa N-Word-Co (ﬁaﬂmjuﬁwﬁlﬁ@imﬁuﬁﬁﬁmu N @ ﬁLmemﬁ@aﬁwqmmam ) lag N-
Word-Co  figna’le zgnnuTwdanuduiad  (List) nafiielf IuunssfanwiAgiy
Lmemﬁ@miwqmmammaaﬁmgu"lwﬂugﬂmaa N-Word-Co  agndlsianunsana N-

ada

Word-Co taznausissastgm fe 1) Jynimszynisnand N-Word-Co  2) daymimsm

2
=l

29Ul avad  N-Word-Co astmnwlsituityminisesitlasnsld wavsnsendeluit

Veause » Vetteot » Vaveak » 488 Wingo 8132un38M808 N-Word-Co  uazldtszandls Maximum
A = A A o A a o Aa a

Entropy SuillwnafiansSouizesiaiesunGuuimaua N-Word-Co lun3znad

MINUIFAVaY N-Word-Co ﬁ]zgﬂﬁ’]vl,ﬂsl“ﬁ %1 EDU ﬁﬁLmewﬁ@aﬁinmmomﬂnm
ﬁ"ﬁa&guvLWi @28N1IW161 Max-Similarity (candidat N-Word-Co, List.N-Word-Co) >0.85

3) ﬂmmmimmammmad EDUs (EDU Boundary) ﬁﬁLme’mﬁ@mswqmmdma&;uvLWi

o
YaILauna muuvlm

w 1 d Y 1 1 ' aql’
1NA08197 3 ﬁwmm"lﬂamq"limaiswqmmdmaag]u"l,wma"LaJu

i . 5y EDU __ ws i» EDU , o EDU o 4 EDU . EDU v
......... Wiesuszmudr 1PV agf@ngunuinied Y oty Y dumie FPU duilaaias "V udieen

EDU ~ EDU v = EDU - EDU
vowuile =~ un liviause "o uneiinanlin lgunsnlne 10 ™" oo

=\

3 “uspiingnIsn EPYU”

dusauueuas EDUs NALwIanu@e RITWAUNIEN mguvl,w*s
| fg‘lﬁ’]ﬁLLtﬂ“UI@] ol N-Word-Co List lagnsnien Max-Similarity (candidate N-Word-Co,

List.N-Word-Co) winilén< 0.85 usaiiaugaveuiaa EDU Niuuinnufagssngmniaen
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UM IIAAUANUTUN T ‘dauwadﬁ%&yu‘Zws—aﬁwqmmam’ nana laatngls wwavinlw

s finNNFNRUT Fauzasirayu ins-granganier ldadldduden iNausainia
wnulutuuuieletne U 1) ldedneldssdninw asunuidpilfiueindfdsznandan
= & ' g A A A
Wiva¥ (Feature) daluft Herb ID , HerbName (Taiwayulws), HerbPlantPartConcept (T8
duumaoﬁmaqﬂm), Herbal-Medicinal-Property Concept (m’mﬁ@mswqmw’mm) , WA
Relation ID wvhnsiiusiumsdayaiduae ileusasanuduius gauvasnvayulns-
aywgan 9o’ Tugduuniaiednunilen (Like Network Format)uuy CODASYL lasms
a o @ . A A A A a . .
L3881 Y (Sorting) §U mawmmﬂ;uvlwma: mmumaowmayﬂm (na Hi-HCik set occurrence)
R ldneTessangunisenvedudazdinsasioayulng lumenauns  fEsssauans
A . . Y A A A A
§IINQIUNNIEY (e MPi-HCjk set occurrence) azlamu®e Awayulwiusz Tadiuvosdy

mg}u"[ww DILARZATING AN mmgu"l,ws
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NITVITA AU

FUUNUlaga Tl MIUMINISNaUAALTILTINANNENNUE  EIusasNTaywlNI-aIING DL

N’ nnenasuwiulnaudisiuaeuds gatedeldi (@auaasluilnz) suaeunuaioy

aadTaua (Corpus Preparation) Tuaawn13tasuivauwa N-Word-Co (N-Word-Co Boundary
U U

Learning) 4aaumiana N- Word-Co Iuaa%h MIanaanuilBianusuwus ‘dauvasny

ayu'lw*:—mswemmam’ (HerbPlantPart-MedicinalProperty Relation Extraction) Wazliuaai

ﬂ’ﬁi’)‘]JS’JiJLﬁﬂﬁ‘&iﬁ&lLLﬂZLLﬂ%ﬂl?ﬁJiL%dﬂ’]??Jg&Iﬁuﬁr ‘ﬁ?%?]ﬂdﬁ%’ﬁyu%’v‘i-ﬁiiwem7’)’ldﬂ’l’

(Collection and Representation of HerbPlantPart-MedicinalProperty Relation)

Iﬁl R | Corpus Dreoaration* |

Text ﬁm N-Word-Co Boundary Learning
]

| N-Word-Co Identification |4— N-Word-Co Boundary Model

v
N-Word-Co Boundary Collection of N-Word-Co
Extraction of N-Word-Co with Herbal- Expression Matrix

Medicinal-Property Concept

HerbPlantPart-Medicinal Property

Collected HerbPlantPart- Relation Extraction

MedicinalProperty Relation

HerbPlantPart-MedicinalProperty
Relation Representation (Like-
Network Representation)

4 v
712 nseuUITY
MINAABY (MNNTOVUHIAANTIVE)
1) nmaassuaaddn (Corpus Preparation)

Fayanim Inonldlunmyidoiududayansduisayulnilng - sansnenlnasldaniiylesd
=3 6 >3 6 o =} s dl' o A
Aulsduaslasimayindiugnsmwisduiiesananwanadiiy
(http://www.rspg.or.th/plants_data/herbs/herbs_200.htm) LLazm‘i’wgﬂ‘mvlml (http://kancha
napisek.or.th/kp6/sub/book/book.php?book=14&chap=10&page=chap10.htm) WRINI
& a v o Ada 0o & ' v o v o .
YUADBNNIAILUARIFN ARNIAND tag Aauaszaudilasltllsunsuaadiann Niast Lab (vad
MAITIIAINTINABNAADS AMLIFINTINARAS WAIINLRENBATANENST) Iud9szavdszlon
F1wam 3,600 EDUs Dauisaaniiu 3 &w fa @i 1 931 2000 EDUs émiumaizenin

a :RI v a v
LTANTENRTINGUNENANUINITIUIzNaUEIL Vireat uaz Veause UAZMIISBUINIVIIN N-

Word-Co (NTumwianufassmngmmamayulng)  aldizy EDU Afuminnufaassnegm
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mammg‘uvl,ws 8§UN 2 9131 1000 EDUs & %3uanea N-Word-Co uaz3iusaN LIuasd N-
Word-Co Lﬁal%ﬁm%’uaﬁ'mmmj@ammé’uﬁuﬁ ‘mwnaoﬁm&;u"lws-aﬁwqmmam’
LATEIWN 3 §74I% 600 EDUs é’(m%'uaﬁ'@mmﬁl,‘%amméfuﬁuf ‘d’mmaaﬁmgu‘lws-aﬁwqm

N8

2) m3lFsuirauiwa N-Word-Co (N-Word-Co Boundary Learning)

iesIfaInd 1 svinmsriniud ety N-Word-Co WIDUUWIANNAARIINE ANNIEN
mg‘uvlw3 0TS NPl‘ﬁLLamLmewﬁ@mumaoﬁﬁmgﬂwméﬁmnﬁmu WILNUAN Lazinaadn
o ¢ LLa@]ﬂugﬂﬁ 3 lagl? WordNet(http://word-net.princeton.edu/obtain) uag Thai-Herb-

Encyclopedia (http://kanchanapisek.or.th/kp6/BOOK 14/chapter10/chap10.htm)#8931n

utanme Ineflununssnguelas Lexitron (Thai-English Dictionary)

(http://lexitron.nectec.or.th/)

“y
AUASIAT ... ot

o q v @ EDUI o 9.9 4 EDU2 P a EDU3 (& q94 oy v+ sEDU4 EH)
waazi1i1 1 eo1nsulszniueninsnasanal ildaaru TINUNIAUHEAAND uldenlfiluowd 1¥od19d

“Neem Tree.................. _
A neem fruit makes [you] always feel like to eat food.””"" [The neem fruit] makes you being fresh FPU2 R oot clears

phlegm sticking in throat.”” "Bark is used as a antipyretic drug O

<Topic_name Entity-concept=neem tree/herb>Auszia1</Topic_name>............
<EDU1 ><NP1 concept= neem fruit/herb-component>wa/ncn aziavherbNE </NP1>
<VP medicinalPropertyType=Y> <N-Word-CoExpression N=4 words concept= ‘have an appetite’>
< w-mpl: setType=*cause-verb’ ; concept="make’ boundary =‘yes’>#11% </w-mp1>
<w-mp2: setType="‘effect-verb’ ; concept= ‘feel like’ boundary =‘yes’>o81n</ w-mp2>
< w-mp3: setType="‘effect-verb’ ; concept=‘eat’ boundary =‘yes’>5utlsemu</ w-mp3>
< w-mp4: setType=‘noun2’ ; concept= ‘food’ boundary= ‘yes’>o01%115</ w-mp4>
< w-mpb5: setType=‘noun2’ ; concept= ‘always’ boundary= ‘no’>aaeanai</ w-mp5>
</N-Word-CoExpression ></VP> </EDU1>
<EDU2><NPI concept= neem fruit/herb-component>¢p</NP1>
<VP medicinalPropertyType=Y><N-Word-CoExpression N=2words concept= ‘feel refreshed’>
< w-mpl: setType=‘cause-verb’ ; concept="make’ boundary =‘yes’>%11% </ w-mp1>
< w-mp2: setType=‘effect-verb’ ; concept= ‘be fresh’ boundary =‘yes’>aa¥u</ w-mp2>
</N-Word-CoExpression >)/VP </EDU2>
<EDU3 ><NP1 concept= root/herb-component>31n/ncn </NP1>
<VP medicinalPropertyType=Y> <N-Word-CoExpression N=2words concept= ‘clear phlegm’>
< w-mpl: setType=‘treat-verb’ ; concept="clear’ boundary=‘yes’>ua</ w-mp1l>
<w-mp2: setType=‘noun2’ ; concept= ‘phlegm’ boundary =‘yes’>tauvz</ w-mp2>
< w-mp3: setType="‘effect-verb’ ; concept="‘stick’ boundary =‘no’>aa</ w-mp3>
< w-mp4: setType=‘noun3’ ; concept= ‘throat’ boundary= ‘no’>as</ w-mp4>
</N-Word-CoExpression ></VP> </EDU3>

The N-Word-CoExpression tag is the word boundary tag of each N-Word-Co expression. The w-mpi tag is
the medicinal-property-word-i tag where i=1,2,..,num. .
The [..] symbol or ¢ means ellipsis (Zero Anaphora)

513, m3finudiwes N-Word-Co Afiuvianuaadssnaunisenayu Ins uazNP1 7
= a 1 =
NuuanuAad LU INTaLYL W
mit3euimauiavas N-Word-Co ve4 VP 283 EDU lag 1a3833n31343 Maximum Entropy

A = ' , & ! .
(ME) (Berger et al.,1996) @3t1%n13916102130119 w1038 31ANURNNE 1 (semantic role, 1)

A o 6 | 6 a o @ av A A v
WaMABALIALADIVDINIADT X AVRNNNT (l) VDINRIVDITUIILNLINEIV
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o v a v a? di 1 Aq’ =) [ di
37N (1) mmmmmﬂi:qﬂ@‘iwnu\‘lwuaﬁ]ﬂul,wamﬂawa r awamwauq@mavm e  p(rfx)
Ao AnAuazidugiga (argmax p(rjx)) teNWITWIAv84 N-Word-Co #3a AMEUDLLIATAS

¥
o

N-Word-Co iuama ending %38 continuing ann3snansnualuasisnazonly faun
azlimaSouiawiavad N-Word-Co  azdasfimanngaiuduves N-Word-Co lawld ng N-
Word-Co rule fu VP (ldnaniluiata 5 enaiiluanvasigmi) wasainiidin winnue uaz
ﬁﬁ@ﬁmq@ 9% r A ANFUEUIaUaY N-Word-Co a r =0 Ltamdwauw@lauq@
. a & .. & a & a & a o
(ending) yazuw r =1 (continuing) LAz X Wuluwidnameivasiiaasuwinnudad (A
binary vector of word-concept features) unz x \UunaiaasNAga(guwIANUAAR, Wi

Wipis1)  IAHLANIZUWIANNAARTINGANWINENUINT 3908868 WD Winpie W  UAZ

mei—i_1 € me ;

if Winp1 € Vimp then i=2,3,.N 0 if Winp1 € Vieak A Winp2 € Wing, then i=3,4,.,N  augalu
2) lasnndd ldanmadeunseunidsndamesasdegianulidoszemaiadiun

VP A8991NNHN% BILAKAN LLazﬁﬁ@ﬁ’mq@

1 n n
p(r|x):arg max ?exp( Z}“jfyes,mpi,j(rawmp)"'z ljfno,mpi,j(rawmp)
r j=1 j=1

n n
+zﬂjfyes,mpi+1,j(r>me+1)+zﬂjfyes,mpi+l,j(rawmp+l)) (2)
j=1 j=1

3) n3sna N- Word-Co (Extraction of N-Word-Co with Herbal-Medicinal-Property
Concept) Wiagzauidudad N-Word-Co
\fla991n N-Word-Co KA P HIPHREE mymdisueusas N-Word-Co @il
fMn3esusam laaramsls ng N-Word-Co rule (MEINTHIW AILTUAT WAZFNIAAINEA)
wzym EDU finSodausnaes VP ilusindnlu Vi 698 0 If WapieVimp ) Vv

( Wip1 € Viveak A Winp2 € Wingo ) then Wiy 1s the first word of N-Word-Co

Wawy VP Adwsniduldarung N-Word-Co rule niswivauiwavay N-Word-Cofag
Ql J U { v v s Q’ o Q [-%
Suanlagltan o ﬁ"l,@mnmsl,%wgﬂuﬁaﬁwuﬂLﬁ]ﬂ‘fmmumimmm@ N-Word-Co aduadlis

aUMT (2) Awinmnzaulaa N-Word-Co #ia 111@ N-Word-Co audanasiiiufiuaadluzlng



Assume that each EDU is represented by (NP1 VP).

NP1-> Nounl | Nounl Her b- Nare ;

where Nounl is the plant conponent set.

Vip=Vi reat IVeause; Wp=Noun2uNoun3u NounxuUName- Ent i t Y UVettect VAd) WADV
where V., is the nedicinal-property verb concept set

and W, is the nedicinal-property word concept set.

Whio ={‘ &/ medi ci ne’, * asswgal property’}
N_WORD CO BOUNDARY_DETERM ATON [ *by ME
1 NWCED ; i=1/* NWCis the N-Word-Co expression.

/* NPlword is a word occurrence on NPL.
/* wipi is a word at the i'"element of VP &
i =1, 2,..endO Ver bPhr ase
2 | f (NP1wor deNounl) A(Wnpi € Vy,, )
3 { NW& wpi
4 Else If (NPlwordeNounl) A(WNPi € Viyea) A
(W”pl +1€Winf0)
5 NCE wipi + wirpi +1;
6 i=1i+1;
7 r<l /[*r is the NNWord-CO boundary cl asses
(r=0: boundary is ending, otherw se r=1)

while (r=1) A(wmpi eWq,) A(i < endOf Ver bPhrase) do
{ \N\C & NWC U wrpi ;i<i+1;
Equati on(2)

} return NWC

PR ORFL, ©

31Jﬁ4. aanaInurITaue N-Word-Co

FIBMIRILUIAAVad N-Word-Co tAenny miwqmmdmagﬂws RINIAMLANN Vireat ,
Veffect, Vcause , Vweak , Noun2, Noun3, uaz Adj LL@iVLajiauﬁwﬁﬂmﬂgag.jmuamﬁauuamﬂu
%y (Cue word) LTw ‘g/medicine’ uaz ‘FITWAM/property’ lasuwinufadd s]'ﬁlﬁmﬁu
asswqmmama&gu‘lws‘lﬁmnmiﬁwﬁa WordNet uaz Thai-Herb-Encyclopedia ~ WaIH1%N1T
wlamun neidunsnsingueie Lexitron  ¢atu N-Word-Co fisfialanfonivumw anufa

A v o A = vo o o v A L o) A
7]‘.].]551]'361)1@ ﬂx‘]LLﬁﬂ\‘llu@l'ﬁ'N'ﬂ 1 TGI?E‘TW%‘SUﬂW?ﬁﬂ@ﬂ?WNEL“EGﬂ'J']3JE‘ﬂJWWE mumaow%mgﬂws-

ﬁiiWQ‘M‘Y]’]Gﬂ’]’ IMNEBNRI
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AN319N 1 A8tn9 886 N-Word-Co

Verb phrase example

N-Word-Co List

N-Word-Co Expression

N-Word-Co
Concept

“RannTudLULAIANANAKADAYDY

‘an/reduce-Viea: a2

To reduce blood

wile/The rosella flower reduces | au/pressure-Noun2 pressure
lood pressure of patients.” 1daa/blood-Noun3’
VP="“sa/reduce-Viear a7wau/
pressure-Noun2 dse/blood-
Noun3 wav/of-prep
gile/patients-Noun3”
“lushaamnvmeandiu/The lvy-Gourd | ‘vils#/improve-Vcause To improve
leaves improve better mean/eyesight-Noun3’ eyesight

eyesight.”

VP=“vilW/improve-V cause
mua/eyesight-Noun3 4
gulbetter-Ad;”

“lugzszumivsnnuiunaguuss/ The mint
leaves relieve sore throat.”

VP="“vsam/relieve-V et
15u/pain-Veser  ma/throat-
Noun3 juuss/badly-Adv”

‘ysnm/relieve-Viea: dv/pain-
Vefreet na/throat-Noun3’

To relieve sore-
throat

“77_/Zm:ww“imaﬂﬁﬂugi/uumwfi"a/The
sweet basil leaves excrete
waste in the form of sweat.”

VP=“su/excrete-V qea vavias/

waste-Nounx lu/in-prep
suup/form-Nounx nia/sweat-
Noun2”

“du/eXCrete-Viear vadfa/XXxX-
Nounx guuuu/xxx-Nounx
imda/sweat-Noun2’

To excrete sweat

“Galgiduayulwssinia/Ginger is an
herb for sweating”

VP="Isiu/be-V yeax ayulns/herb-
Wino 71/€XCrete-Viea
mia/sSweat-Noun2”

171 du/be-Vyeak ayulws/herb-
Winfo 9/€XCrete-Viea
inda/sweat-Noun2’

To excrete sweat

“swiadusyulwinouisnnaia/
Thunbergia is an herb for
counteracting of all poisons.”

VP="“1ilu/be-V yeax auulns/herb-
Winfo nau/counteract-Vigea
/poison-Noun2”

“Igidu/be-Vyeak syulns/herb-
Winfo nan/counteract-V et
#i/poison-Noun2’

To counteract
poison

19
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4) miaﬁ'@mwﬁ%amw&uﬁuf ‘muwaaﬁm@ufwa‘-m‘iwqmmdm’(HeerlantPart-
MedlcmalProperty Relatlon Extractlon)
msaﬂ@mwmmommauwuﬁ flszneu 3 Tuaan uuwumumsmoaa WordNet wae Thai-

Herb-Encyclopedia uaamummﬂammvlwmﬂum‘maaﬂqwmﬂ Lexitron : (1) mﬁ:u;ﬁawm
mlquvlwsua:dmmaaﬁmuquvlws (2) n3szy EDU ﬁﬁLmemﬁ@aﬁwqmﬂNmmgu"lws 3)

nIRIvauLIe EDU ﬁﬁLmemﬁ@minmma mmguvlm

4.1. msizq%aﬁmyﬂwmazmmaaﬁm&qmvl,ws

mawmauuvl,mvl,manaa (Topic name) VadLANENT LI Inszwi/Basil” ‘4s/Ginger’

“azin/Neem” 1Tuan mmumumaawmgﬂws l¢an NP1as EDU 1% “lulns=wo/Basil
leaves® “inids/A Ginger root stock” tudu uatnNilann Zero-Anaphora waz Textual Ellipsis
=) J v 1 v o Qo a
Wadu Aenansaun lwlasld Agent wioUszsiuans EDU nowniin éwiumaiia Zero-
Anaphora & un38 Textual Ellipsis aansaun lulagnsénsiisTovasdalses wanani
Product Derivative (HaRAAAN@WINN) AF131TA8N959 Agent a9 EDU riauniin uazazasle
ADEILT

Topic name: ¥z21ut/ax/ Indian Goose-Berry

EDU1: “lvaauzz1ut/anuunal Indian goose-berry seeds are burnt.”

EDU2: “luaanuungunuiiadunz/The seeds are mixed with vegetable oil.”

EDUS3: “sinaiunauitlgniuriaiu/The mixed oil is applied to stop itching.”

nalagdvindwKanls EDU3 @a NP1 waztils Product Derivative 87409 “luan
vevway’

4.2. [LARREAY! EDU ﬁﬁLL%’Jﬂ’J’]&Iﬁ(ﬂﬁiiWﬁ]ﬂL’ﬂ’NEJ’]&&CJ'%VLWS

1 NP1 283 EDU flumanufa aauvasdoayulns adlu Nounl vinl# VP vas
EDU i 15 ULIIANNAARITING NN INT 3nAFE N-Word-Co Tuanseit lalagld
ng) N-Word-Co rule us2@ua28 nM39113 2@ N-Word-Co 'léi Candidate N-Word-Co G'fiagﬂ
i lUmumanudassingmunisenayulnilasniimial Max Similarity Score (MaxSimScore)
luaunns (3) (Biggins et al., 2012) nu N-Word-Co fazaw (N-Word-Co collected) Tudad N-
Word-Co #1@1 MaxSimScore >0.85 L&a431 Lﬁ@@;ﬁmﬁauﬁumnﬁq@ tivefaz lduwnnudia
AITNOIUNNIEEYWINT

|NW0rdC0collected n Nwordcocandidate | (3)

MaxSimScore = max
Matrixsize \/leordcocollected | X |NW0rdCOcandidate |
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4. 3.3 autre EDU ﬁﬁLL%’Jﬂ’]’]Nﬁ@ﬁiiWﬂﬂ&ﬂﬂd UWﬁ&ql%VLWS

Tuaouiidunsmweuia EDU *ﬁﬁLmemﬁ@aﬁwqmmomamquvl,ws WHIINAFINITD
s21) EDU %32 EDUi ﬁﬁLmemﬁ@miwqmmomauquvl,wsvléf (@Muate 4.2) lagnism
wwANuAe sausasioaywlnslu NP1 289 EDUI+ (ndnafadiumifaidieanuiy NP1 2as
EDUi) uaz VP 989 EDUi+1 § Candidate N-Word-Co fia33riu N-Word-Co figzasluias N-
Word-Co ¢28f1 Max Similarity Score  anuufdfiums wada 4.3 filuiGes 9iu EDU
fa'ld aunsens uwauia sauzasizaywlnslu NP1 ves EDU da'ld (EDUI+1 ) laiwiniu
289 EDU riauniih w32 VP 283 EDU aald (EDUi+1 ) laifi/al Candidate N-Word-Co ﬁ"l,ajagj
ludad N-Word-Co ﬁt'uﬁﬁaﬁyuqmawaum EDU ‘ﬁﬁLmewﬁ@mswqmmammgu"L‘Wi

asusadludanainuniamizauiaa EDU Aduwianudassingunmasnayulng (guUn 4)

Assune that each EDU is represented by (NP1 VP) after stenm ng
words and the stop word renoval . Lis alist of EDUs.

W is an NWrd-Co Matrix. Rel is a list of

Her bal Medi ci nal Property Rel.

NP1 consists of Herbal Pl ant Conmponent +Her bal Pl ant Nane

Topi cNane is a herbal -plant nane as the docunent topic nane.
HVPB i s an herbal - nedi ci nal - property concept boundary

HERBAL_MEDI Cl NAL_PROPERTY_RELATI ON_EXTRACTI ONS
i=1; j=1; k=1; h=1l; HWB=Y
while i< Length[I] do
{If NPl =& */solvingZeroAnaphora
NP1;. Her bal Pl ant Conponent = NP1, ;. Her bal Pl ant Conponent ;

I f NP1;. Her bal Pl ant Name=g */ sol vi ngTexual El | i psi s
NP1;. Her bal Pl ant Nane= Topi cNane;
1

i =1 ; HG=NPL;. Her bal Pl ant Conponent ; tenp=HG;
while i< Length[l] do

10 {while (temp=HG)A(i < Length[l])do

11 {CNWG = Determ ne_Candi dat e_ NWbr dCo( VP;) ;

12 For k=1 to nwcMatri xSi ze

OCoO~NOO Oh WN P

13 i f MaxSi nBScore( CNWG, WM NWor dCoExpy) >0. 8

14 Concept;= WM NWor dCoConcept ;

15  If Concept; # @

16 {HWB € HWB U Concept; ; Concept; = & };
17 j =] +1; i=i+1; HG=NP1;. Herbal Pl ant Conponent ;
18

19 Rel , € NP1,.;u HWPB; h=h+1;

20 If tenp=HG

21 t enp=HG ;

22 } Return Rel

P [ a KR Aa a
El]‘ﬂ 5. ANaINURIVALLLA NTRIVavLre EDU ﬂNLL%Qﬂ?WNﬂ@ﬁ?ﬁWQMVﬂGEl'?ﬁ&qliﬂWi
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5) mimmwLﬁua:auLLaszumwa%amwé’uﬁuf ‘dau‘uaoﬁmsﬁﬂws-aﬁwqmmo
81’ (Collection and Representation of HerbPlantPart-MedicinalProperty Relation)
nasnnuwNaU UG iwNIHATaN 1 - ¥ataf 4 AwauLanans AR ke mmj’tﬁammé’uﬁuf

FINVOINTRYUINT-FITHOIUNNIET AUETUATBIRNT  deUUANUFTIANUFNAUT TIUD
A , A o o A ' =

Aoayulws-asawquney  fsnaldnnenasisagulnidieg  Agnmurvszaulugdues
Wasns Nusznausiy 4 Wiaesae HerbName, HerbPlantPart Concept, HerbalMedical-

. % { ‘é
Property Concept, usz Relation ID Aaugadli @170 2 TIRUNTOLEAIRIBUNBAY
o o & . A , A A A a

anuFINuE Sz Tawlns-asIng ey lusduuuieTetnomilen U DlasiSsaany
HerbName uaz HerbPlantPart Concept ﬁﬂﬁlﬁsw%aaﬁwqmmammadLL@ia:mmaaﬁ"ﬁ
ayulws (e Hi-HCik set occurrence, 3Uf1 1) waz 0389e1auas Herbal-Medical-
Property azlemuTa  Azayulwiusr TaduvesNrayulnIvoludazaTINgINImaywlng

(@151973) Fafide (MPi-HCjk set occurrence, gﬂﬁ 1)

AN 2 LRAINGINTUDI ANMUTUNUT ‘dnuwaoﬁmyu?m-miwqmmam’ nsaslag
HerbName and HerbPlantPart Concept

Herb ID HerbName. HerbPlantPart Herbal-Medicinal- Relation ID
Concept Property Concept SortedBy PlantName&
PlantPart

37 Iwsewn/Basil whole ReleaseGas 37whRG
37 Twszwn/Basil whole RelieveNauseate 37whRN
37 Twszwn/Basil whole ExcreateSweat 37whES
37 Twszwn/Basil whole ReduceFever 37whRF
37 Twszwn/Basil whole Reducelnflame 37whRI
37 Inszwn/Basil whole RelieveCough 37whRC
38 szin/Neem leaf HaveAppetite 38leHA
38 azian/Neem leaf ReleaseGas 38leRG
38 szia/Neem leaf ClearPhlegm 381eCP
38 azian/Neem bark ReduceFever 38baRF
39 wewy/lime seed ClearPhlegm 39seCP
39 wzu/lime seed ReduceFever 39seRF
39 wzu/lime root ReduceFever 39rtRF
39 wzwa/lime juice ClearPhlegm 39juCP
39 wzwo/lime juice RelieveCough 39juRC
40 34/Ginger rootStock ExcreateSweat 40rtsES
40 39/Ginger rootStock ReduceFever 40rtsRF
40 39/Ginger rootStock ReleaseGas 40rtsRG
40 34/Ginger rootSt ck StopVomit 40rtsSV




AN 19N 3 LAAUNAINTUDI ANMUFTUNUD ‘Ehwnaaﬁm&gﬂm-mswqmmom’ n3aslan

Herbal-Medical-Property

Herb ID HerbName. HerbPlantPart Herbal-Medicinal- Relation ID
Concept Property Concept SortedBy Herbal-
Medical-Property
39 wew/lime juice ClearPhlegm CP39ju
39 wew/lime seed ClearPhlegm CP39se
38 azia/Neem leaf ClearPhlegm CP38le
37 Inszwr/Basil whole ExcreateSweat ES37wh
40 34/Ginger rootStock ExcreateSweat ES40rts
38 szin/Neem leaf HaveAppetite HA38le
37 Inszw/Basil whole ReduceFever RF37wh
40 34/Ginger rootStock ReduceFever RF40rts
39 wewn/lime root ReduceFever RF39rt
39 wzwn/lime seed ReduceFever RF39se
38 szian/Neem bark ReduceFever RF38ba
37 Inszw1/Basil whole Reducelnflame RI37wh
37 Inszw/Basil whole ReleaseGas RG37wh
40 33/Ginger rootStock ReleaseGas RG40rts
38 azia1/Neem leaf ReleaseGas RG38le
37 Inszwn/Basil whole RelieveCough RC37wh
39 wzwa/lime juice RelieveCough RC39ju
37 Inszwn/Basil whole RelieveNauseate RN37wh
40 34/Ginger rootStock StopVomit SV40rts
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NANINARAILAZNITU LU LKA

et v o ‘é
aastayanm nsmeldlawuisayulnslnadmin 1600EDUs  (Taanasilnanainiiy

v
=

ﬁma&gu"lwﬂm sunsnudseanidu 2 auda 1000EDUs #wsulszilivnyana N-Word-Co #
NUUIANUAAFTINAUNNIINNONENINMIN NG esaaundng  (Precision) UazA1IZAN
(Recall) uwnz G00EDUs duniudsziliunissnannuiiBsanudunus ‘dauvasiizaynlns-
FITWOMNIIET nnena I InptuieainnuLinin uazensan lasnsUssduwnosas

Y v

] v
mﬂmﬂmdl,%m“mzy 3 MNUAAFUAILITNITAIAZLUWILFEITI9NNN (Max Win Voting) il

1) n138na N-Word-Co NHH1IANNAAATTNABINIE

J ' o 1 =2 o d’d a
AANNLAULT Laza1Tzan  2aIn1IeNa N-Word-Co NutuUInNuAATIInAUNINgIINIaNENT
P 0o Aa =2 o o o .
M nofia 88.9% Uaz79.4% auday SAQNAAIEANAT wieinn Anaphora @9@28879

it

EDU1:“lTuszw/Basil leaves vssmi/relieve aims/symptom dwndndnsdu/as mentioned above”
(“Basil leaves relieve the symptom as mentioned above.”)

Talngudnsiallit ‘Guindntietu/as mentioned above’ 1lu Anaphora

2) mIsna aNuRBINNNTNAUT ‘Fanvesizayn ins-arawgmnisen’ 1naastaya
Tasn319N-Word-Co List figndes snvimsania ANMNFTINNNTNAUT ‘FauvasATayulns-
miwqmmam' mﬂﬂﬁaﬁayaﬁfm%ﬂmaaufu 1@ pdanuuaingt Lazd13zdn  289n138N0
mm?%ommé’wﬁuf ‘a’auwaaﬁmyu'Zwa‘-miwgrmmozn' NALBNENTNEN DA 90% LA

77.5% auiau aunand drsdn duwazdym delld

~ v '
a) Uyw1 NP1 Ssdsznaudasdszloadan.

“luguiana/Alata leaf Fsdansidusnszungsaus/ which has an effect as a soft laxative  swrsnsily

#u/can be boiled 1/water 7uld/eatable”
(“’An Alata leaf which has an effect as a soft laxative_can be boiled with water for drinking.”)

2 A A - < =~ 5 s .
798 NP1 @@ ‘ZU‘ZIMMWLWPI/Amta leaf Gudgnmiiduesszuieaaug/ which has an effect as a soft

laxative’§ivsslundasfe ‘Fedgnmidueiszuizaan g/ which has an effect as a soft laxative’

s v a o o ] :
b) w1 NP2 &3inany Noun2 inﬂgmmmammmmmﬁmnmmLmﬂmﬁmﬁﬂau'ﬁﬂ@

>

J

=W
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EDU1: “(luizaawiwau/Hophead leaf)/NP1 (aou/counteract (iiul7/fever-poison simuwas/insect-
poison uagityg/cobra-poison)/NP2)/VP”
(“A Hophead leaf counteracts in a fever-poison, an insect poison, and a cobra-poison.”)

79 NP2 inans Noun2 Niluwianufananae ‘ws/poison’ ua liinlaunwluseazidaa i iy

l5/fever-poison #wwuwas/insect-poison iwg/cobra-poison

Aa e

éﬁﬁfumsaﬁ'ﬂmwwjﬁ,‘%ammé’wﬁufmmaﬂmsém%'mﬁm BRATTNIRANUUNUFIUV DI

{d‘ (% ana d& QU s dll g v A
m@qmsm‘ﬂLLamaaﬂmmmmaammmmﬂs:qﬂﬁﬂ@ﬂummau #aNINHANUITIANY
FUNWT ’dauwaaﬁmyu?m—aﬁwqmmom'mmmgn%’mLﬁmaumﬂugﬂLu_m Matrix tNadne
@iamsrﬁﬂﬁa*ﬁagaﬁm%’ummﬁﬁaé’hLmuaaﬂ’mmjﬁammé’uﬁuﬁfﬁamﬂ%a*’mmmmu LA

Tahwdwiumahanudhlalumaudladywgunmw
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