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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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LTANTENNTLUINNUAATNIN; Vease ADITANTENNTUMIANUAALNAG;  Vetrect ADITANTLNNA
Aa A A A ' A o ) o 1 A o
WIIANNAANANIDEINT, Ve ABLTANIENEaUTIADIANA8FA19 9A AR TRING  (Wingo)

HununisiduumenufaasIngmniam)

Wasnms Inefdmudidndt lannyindumsesngy  asiuanuniIgRIauwIANuAe
NIRRT g dratnagu mansalisanuarngunam sulngiiaandnaod
) o9 o e & . (o A ‘ - SV S ’
PwnuldanuminereangmIninu igu Gusnia’ ‘amoenduiie’ ‘sziu+einia+iha
Shw+eimerae+aniay’  ‘usum+aimrruna+rwwesraniay’ Ludu atuuldpide
\wwan1Iana N-Word-Co (Aanngudniliiasaunuiiiuim N f1) Aduwinnufaasswgmnig
£ (a medicinal-property concept) :1an3zidlwanasiizayulnidisg  las N-Word-Co
Vo A

waanIadsingidungudr wmpi; i=1,2,..N; nagdaiiasluanansait.

9
N-Word-Co expression = Wmpz + Wmp2 + Wmpz+.. + Winpn
uazdimsldng N-Word-Co rule da'ldifiiveralsifia N-Word-Co
“If Wimp1€Vmp then  Wipo, Wmpa, .., Wmpn € Winp
Else If Wmnp1 € Vweak A Winp2 € Winfo - then  Wimpz,.., Wmpn € Winp .
(where Vinp = Vireat UV cause; Vmp 1S the medicinal-property verb concept set;

Wmp=Noun2uUNoun3uUNounxuPlantNameuDiseaseName Vs VAdJ U Adv;
Wy is the medicinal-property word concept set)

@atts N-Word-Cofianale azgnaiusandainuidudad (List) vas N-Word-Co ffluwianuda
mswqmmamaqﬂws w”aﬁﬁalﬁﬂmmdaﬁwﬁwﬁmaaﬂﬁjwﬁﬁﬁl,ﬁ@iwﬁ'u LATALWIAINNAS

ﬁ‘iiWﬂm%’]d g1 maaﬁ%as;luvl,ws

' = o o v a A X >~ ~
aghglanana nsana N-Word-Co mvam@ﬂmummwuﬁﬂamﬂzym Ao 1). dwims
a ada s & o a ) &
F2Yn38ENE N-Word-Co  dymitanansnurilalasld iwavasnioneeldih Vease . Vet |

Vueak » 482 Winfo 8132yn38aNE N-Word-Co  uaz 2). dgyminmsmwauizazad N-Word-



] Ac AN o o . A
Co w38 awa N-Word-Co (AaniaN) mmﬁmuvlﬂﬂi:ﬂqﬂmﬂlm Maximum Entropy @9tilw

mﬂﬁﬂmiﬁwﬁmaam%aomﬁﬂujmmm@ N-Word-Co lun5s174

@Taifuﬁaﬁmaa N-Word-Co a:gﬂﬁﬂﬂ% 3¢y EDU ﬁﬁLmemﬁ@miwqmmammaq
ﬁmguvlm a18n1IAIAN  Max-Similarity (candidat_N-Word-Co, List.N-Word-Co) >0.85
wananilasdues N-Word-Co mu’mnlﬁtﬁﬂ”@mziaUﬁa’mﬁaﬂvrymmwwamm@maa EDUs
ﬁﬁLmemﬁ@aiswqmmamasgu"[wa# lasnIrnen Max-Similarity (candidate_ N-Word-Co,
List.N-Word-Co) wniien< 0.85 me'jwéuqmammm EDU ﬁﬁLmemﬁ@mswqmmom

LLazaJwtqu@ﬁ'm Ao MINUTINIAALANVFNUT FIuvasNTaywlnI-aIIngmung
i’ Aanaldanals e ldmansndhisnnusunug ‘FvvaINTaywlnI-aIINg U9’ et
e liTugan L‘ﬁiaLL&@G‘VH%E]LL“/]%I%E?JLLU‘IJL@]%E]”U"]El (gﬂ‘ﬁ 1) ldetnsfssdintaw anin
nuiseitldasndilsznaudaafliaas (Feature) deluit %aﬁmyu‘lws %amumaaﬁmgﬂm
WATETTW IR AU ATaYauded AAUALNDUFAIANUFUNUE ‘Frupas
ﬁmayuvl,ws-miwqmmam' IugﬂLLUULﬂ§aﬂiﬂyL%ﬁau (Like Network Format)uuy CODASYL
lasm3i5u9d1au  (Sorting) mu%aﬁmqﬂwmaz %aahumaaﬁmsgﬂws (Aa Hi-HCy set
occurrence) ﬁﬂﬁ"l,@‘fﬁU%aaﬁwqmmammauwiazﬁamaoﬁ'muﬁu"lws lunenauns
ISIIENAUMNRTIN NN (Aa MP;=HCj, set occurrence) ﬁ]:vl,@‘ﬁw%aﬁmgﬂwma: Todw

°llaGﬁTﬁﬁg%vLWﬁJE]\‘iLL@iﬂzﬁiiWﬂm‘Y]%‘i UW&H%VLWT

2. i'mqﬂszawf

LD aﬁ'@mmjl,%ammé'uw”uf ‘ﬁ?%?]é)dﬁ"lfﬁ#g%?W?-&?iW@ mWNIe’ ﬁ]’]ﬂLE]ﬂﬁ'ﬁﬂ’]H’]vL‘Y]ﬂ

3. henaAEng
.. = an .. a :
Medicinal Effect: mmamsﬁuﬂuqmauumaam (Medicinal Property) ﬁanymmﬁwqm

N8

HerbPlantPart-MedicinalProperty Relation: mmé’uw”ufs:%dwaﬁwqmma SNURIUY D

Noaywlng

N-Word-Co: m3dsngiiunu N é1 GT’JElLLu’sﬂ’J’]&lﬁ@miiWﬂm‘ﬂ’]\‘]F;I’]ﬁ&!‘lﬂWi
EDU: Elimentary Discourse Unit Aatlszlandng g s3suan laidudan

NP: Noun Phrase Conceptiaaanufawiuia

VP: Verb Phrase Concept Aaanufian3snia

o

Corpus: ARIAN



Concept: LIANNAA

Machine Learning: mai3su3vadia3as

4. aULYAVDINISIVY

4.1. ﬁagaﬁlﬁﬁﬁé’m fa Laﬂmsmmvlwymml@“’l@muﬁmgﬂwﬂwﬂ%@@'}’;ﬂm@ﬁnmﬁu
4.2. vanansnlgiansmetduiuunlasiaing



ae A4 o
JIWIENENEIVB

=)

MIIVUNIINALRSLALTILTINANUTUANBS  “EIUD QGW?TE(&J%VLW??@?WQRW]'N g1”  7N

%

&I IUdsznaudisnNuINug I uaznwIdaiaunina i

ANNINUIIU

1) Maximum Entropy, ME

o =

duuy ME vhldldanaindduuundngafe  duuufisaunsnseandesnuisnuesdaiiny
(Constrains) finninualasnangiuniasniunisal fazuudesdudunuidsanwyinaznduly
& (Csiszar 1996; Berger et al. 1996) Fleischman et al. (2003) las1aasubumsd1nuwIay
o A - A A 7 6
Wupasunumuinnisaurane, r (semantic role, r), Wiauannislddiaiaas (Vector) 289

Feature x sl assuns (3) deluit
p(r|x) = % ep[> A, f,(r,x)] @)
X j=0

e Z 1 Jwd1 Normalization Constant

fi(r,x) 1w Feature Function udi (Map) udazen r uazesasznaviaiaas (Vector Element)
l¥nudminie (Binary Value)
n ilus i Feature Functions

A ilueniimiinas Feature Functionsninualw

aanunstautdszinn/ama (class) fldgariede r (aanals  emalals dudu) duauld
Ao 1 o ‘U 6 6 A o o & ﬂ/ 1 1
nn Aldahzidugagadmivnaaeivaifline x  lu(l) Aimualdtiu Audranuiae

Lﬂugaqmﬁauaﬂm Feature Vector 1849 r a1l
2) Similarity_Score

msfwInaANNrilan (Similarity_score) (Biggins et al., 2012) lugums (2) szninemas
Usloa anddsgneglumavasdfiiduiiannuludszloa (Content Word Set) vismasuu

%é’amﬂﬂ'ﬁﬁwvﬂﬁmq@ (Stop Word) waz mMymunna (Stemming Words)

Similarity _Score=
|S1|x|S2]



1ila S1 Aadszluanilsznauaae Lmemﬁmaaﬁwﬁaglummaaﬁwﬁﬁmﬁammluﬂiﬂm S1
S2 Aatszluanisznaude Lmemﬁmaaﬁwﬁayj’lummaaﬁwﬁﬂmﬁammluﬂsﬂm S2

a o o s Aa v cqf 1 ¥ A6 =3
(lag Lmemﬂ@maammmummwuagmylm 135aika (WordNet) LLazmiwﬂiuvlm

wadnudani nsdunsssngulasls Longdo.com )

NWIVAAUREN

lddnuitsinninefildiauanaiiadngg dmivana “druvesdsayulni-asangmng
I3 A s 1 A a6
17 nlanaIuwIY Waltlumsinegunw lasuieanidu 2 wwIn1efa wIILKNLATY

wiang (Pattern/Rule Based Approach) wazuwineafidnufiimaiouivasaias (Statistical

Based Approach Including Machine Learning )

1. LLWJ‘H’NLLWWLﬁ{u%%QﬂQ (Pattern/Rule Based Approach)

Pasca M. (2008) szyanuiniduaianeinuaaiaiag (Object Class) 199 lalaonsld
BxazUWNLATY (Is-A pattern) NUMIRBUMNWIBAIT (Query) NHASITa (Key Word) agidae
° o ea A A = . e & A A
NNIRNAYUFUUAAN qwaghgﬂmma NLBNFITLBLIVLRINNFINUUNNAII (Query Log)
U ] a = o >3 dl [ e A aa 6
aipa  precision 0.8 sy 100 ﬂma‘nmmimzy‘"l@ N 5 AUFNLANIBLBNNILIN
(Attribute) Nana le

Haruechaiyasak et al., 2011 ldiszendldiadasiionsviuniiasdannuunviinana
anuFuRLSTlL (Salient Relation) 31niananswuiue (PubMed Articles) Aguwusnuaywlns
ng  Tesfimizfrenunusuunugiunalassainshionsaife “NP1 causal-verb NP2” g
NP1 fa uuiaufid ayulws (Herb Name Entity) uaz NP2 fa iaul@ssswgmumien

v o gd oV w A, Aa o v @ vl
anuFuRINana ldusasaanan lugluuiaiarnoniiansuzdulesseedulinunm
anuFINBIAUETIN IR ToaNwlNT wia waeufia ayulws (NPL) Audulnuasn
(Root Node) uaztaufiaaysngmnisenayulng (NP2) idulnualu (Leaf Node) vramslunis
nauriuda NP1 (uaufidarswgmunisen NP2 iduayulny agelsfian wniasdadtliaunm

ﬂs:qnmﬂ%ﬁuam?ﬁbﬁ%a ATINAUN maagu"lwsﬁﬁ’ﬂHmzLﬁumqm'ﬁtﬁﬁua@aﬁa gNIUNR
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2. LmedaﬁﬁmuﬁdmiL%ujmaom?aa (Statistical Based Approach Including Machine
Learning )

v 1 wn ns‘ o ¥ o {
Weeber M. and Vos. R.(1998) "l@nm';ﬁoqmaummammmmlﬂumaomﬁoﬁa 3 1589
wanda o1 (A) wWanusadaanniemenw (Physiological Effect)(B) uaz lsa (C) uae
ANMUFNNUT LRI 3 15a9adnardu A -> B, B -> C, vlwld A -> C @91 Weeber M. and
Qs v Qs L= 1 o £§ 1
Vos. R.(1998) Lauamsaﬂ@mmgmommwwsﬂ@Uﬂﬁmmmauwuﬁ:mwm (maglugﬂ
a U aa v o
209%1378) A, B, uaz C  amanaimdmsunnglasliuwineaiifmanisuandszinnd

1 A o [ o ¢ 1 o A L2 - .
AaUNIYNNNTMIANNFUNUTTZ 96N T4 laan precision =.08 recall =0.57

Fang et al.,(2008) laAunuanusuwus (Association Discovery) szwinafuwuadgn

udesayulniiu lsa Wugnssw wanszny (Side Effect) vasunayulnsdu uazdiunay lay
a 6 a 1 s - - nid o [ =1 o
nyanzimItnaIInnk (Collocation Analysis) anntang1InUNIININL wazan1Iwen IE
(Information Extraction) uazuuudiaad Swanson’s ABC (A -> Buaz B -> C ¥hlnle
AMUFURUSULULNTEIRY (Transitive Association) fia A -> C) wdszendld lasriwuald A
A o ¢ A ' A A a A o
ABWUDNIIN B Aa SIUNENNFINIINAILAN A usz C A8 mmguvl,wsfau WWanMTUanidwkaue
4 g ] a o o a v

A -> C s A -> Busz B -> C dnngiuluananseglinbdngy wamsispues Fang et
al.,(2008) 14 precision =0.91 asinelsAgInITuas Fang et aI.,(2008)aguuﬁugmmadﬂﬁlfﬁl,@i

=) =
LNENWHININ

Riaz M. and Girju R.(2014) ldlfluaaldsunsuidaduuuundaaunangaiduiay
o ~ & a o v e o a v a s 6
PWIUAN  (TINansuzaay Naive Bayes) aviimsisguzanusuwusinguazng (Causal
Relation)ang) ASt-aR lamAunInue  (annotated  verb-noun  pairs)  ALWINLER
(FrameNet) uazidsauiia(WordNet) Tanaldanuiiisinudszinnanamans (Semantic Class
knowledge) UaznIlabENg gnINMBEEIERI @019 “People died in hurricane”
dwn ‘hurricane’ wazn3e ‘die” iuanudNusInguazka atndlifimuanuFNRUSIAgUaz

- - - Q Qs L 1 é
Waved Riaz M. and Girju R. fanwaiduanuduiuiznivsesnamanilasmanmaninis

0 2 o _a
LLﬁ(ﬂx‘lI(ﬂ HRWE TR LLﬂzaﬂL‘]ﬁ@!ﬂ'ﬁﬂi‘ﬁu\‘] LLﬁ(ﬂ\‘lI(ﬂ HANNIEN

@ = 4
Recupero, D.R et al.,(2015) 'lgls’ SHELDON #9.uia3asda NLP(Natural Language
Processing Tool) ¥nmianaanay lasiawizanuileanuanuduwuienivsesouiandu
o [ 6 o a s ‘:q{'d [ L {;:iq/ o R R v
FFwYieNwIa (two noun-term entities)  wanaNHAV AN UTFUNWINADIFTINTIRAZ UL
fnsuauiiamanvismunienufaiudauinaliidunsnida (Trigger) aauauaddanw

a 3 a Y o v Aa o e 6 A A a o a ¢ s X Qs [l
ﬂ@mmmauummlﬂm@mmawwuﬁmammL%auiﬂaﬂummm Tell ﬂUﬂiZIUﬂ@’JﬂU’N

2619 13N ANNINUITB A B URINNIRBILUINTINU (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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%

Recupero, D.R et al.,2015) hininzdmnivanwissinaisanannudunus siuvaswoayulns-

a

A 1 ¥ Qs v { Qs g
FITWAMNIIEY  TIDHUUAUGIUNIANANNFADINURIING AN9EN1VDILAUNAR A%asgu"l,wﬂmj
nnenaImMm inelasiiasmgounanluaasedlujlranisna LaTWANE 9NTENIRDY

v

oA o P v o o 2 ad a A 1 ad
GAOLUBDINULASHAIMUTUANWDINURUS Lﬂu“ﬂ@]al!uvlwsﬁiaﬁ')u“llaﬂa&!uvl,wssﬁﬂﬁlza glugﬂ‘n 2IUINIAN

fulnginazay
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UM IanannuFuRLE “§IuaINTaYU INT-RIING N8 ANNLENETULIL

ﬂmmmsaﬁ@m’m@w‘“uﬁ‘ﬁhumaaﬁ'myﬂm-aﬁwqmmam’ NNana1T Usenauaas 3

Uninanaa

a

1) ﬂrymmﬁ:qmmﬁdmayuv[m (Herb-Plant Entity) LLazmumaaﬁ'myuvlws (Herb-Plant
A = a o =~ o ni v Y a nd‘ydl
Part) @sunazfianwmelaynudu  Zero  Anaphora  (msazdiasswwanlssnedsianians

aywlws) uaz Textual Ellipsis (Maszdwnduiauniaioayulng
@106139% 1 w1 Zero Anaphora

=
nacmaa

EDUL: “(naunsziiiea)/INPL  ( 1diiugnduan)/VP”

EDU2 : “[(naunsziiiea)/NPL]  (uile)/VP”

o { & @ = iy Y
mmuﬁagmﬂmamumwg [..] @8 Zero Anaphora mﬂﬁﬂgiu EDU2 ﬂmumﬁl,m"’l@m

v a o { 1 v A ~
adsewINNdwlse s uvad EDU fawnindenananssingy

@108199 2 Ugynn Textual Ellipsis

EDU3: “(s7n [nszuiten])/NPL  (Miduendiitasaz)/VP”

]
=) [

dwwnagaslwiaduiny [..] Aa Textual Ellipsis. dgymituilasdidssadas (Topic

U

A wa a
name) PINADNITINLN

a

2) dayminnsszy EDU Afluwianudassangunisnayulnszasauiaioayulng
% ) d' 1 dal 9 ) 1 ] 1 dyd QU d’d a
#0819 3 aa Uil axns1vlded191591 EDU aeqee 11/33 EDU aullwummmmaﬁwqmmo

mmguvl,ws
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% 1 d'
AIDYN 3
“w3niny (Piper nigrum Linn.)”

-aﬁwqm

A A oY 9 YR « EDU v 2, 2 A o 1 a
LﬂaﬂﬂGUENWSﬂVlVIEJiJmElEJEJﬁWTUEJEJEthmu ﬂ'JEILWG!HW']j’]Tﬂi’]mﬂQ!%@ﬂu'ﬂWfiﬂ‘lWfJ?ﬂlnﬁﬂaﬂﬂ'J’]lJ

$au1gFPY

A ' U aL 4 2 2 A o A ]
winlnesonszduiuiusanau™" sile Inszmnzemananides ldunuu PV win lnsdiismda

. EDU 4 o vy EDU __v= iy EDU . o EDU - 4 EDU o EDU v
qu- Wesulszmudn " azddngunuiies - wieduanT - JUIe Gufaany uANoIdn

Houtle EPY ud'lduraide EPY udefinanlsn FPY 19dwnsnlne 10 $1uPY ual¥azidea EPY udhdusuiii 8

q I A o a = a I ] % 1 g [ 1
uda EPY 195lundhaumaisams EPY asiumeiulunin nesunsalsiflueaiuwas B2V dalidusunsione

+EDU s v EDU v qEDUM
uYHY Tagimansn Ineumuliuan uald

A : 1 4 A
ﬁi?‘Wﬁ]ﬂrL‘YI'N mmguvl,wsﬂﬂi’mgumaﬂmia’mlmy LLﬁ@NE]E]ﬂN'{L%E‘LI"U a\‘iL‘VWJﬂ’ﬁm (Event) N

AaBUNUAIUNTINNR  GRRENITW ‘VYUHHIE’  ‘ARNL+NAINIGE’ ‘IdU+aInT+Ia’ ‘INBI+

v
o

2N I+Aa+aNEY’ ‘umm+mmﬂuwaﬂ{ywaﬁa"’mmﬁ Wuaw  achudNuIDHIIVaLENANNT

o a 1 @ A

aia N-Word-Co (fannguénfiiiasaunuiisiuiu N d1 fumianudeasswgunise ) las N-
Word-Co fianald azgnmummdaividulad  (List) vstiwelfiduunasdrdwiiiioany
Lmewﬁ@mswqmmdmmaaﬁmgu"lwﬂugﬂmad N-Word-Co  aginglsneunisana  N-

Word-Co uUsznaudasaaslgmi fa 1) dgnimsszynisniand N-Word-Co  2) dgminism

2
=l v

pauaad  N-Word-Co aznuwnwdshuidaminisesilasmsly waaasnIonda b

D.

Aada

Veause » Vefect » Viveak , 48 Winfo 813203817808 N-Word-Co  uazldszyndld Maximum
2 A a o A a o A a
Entropy Suiduinainnsisouizeiniasnniouinivma N-Word-Co lun3znad

aIbuwaRaUad N-Word-Co ﬁ]zgﬂfkﬂﬂl‘ﬁ' E2t EDU ﬁﬁLmemﬁ@aﬁwqmmasmjaa
ﬁmyuvl,m a18N1INIA1 Max-Similarity (candidat_N-Word-Co, List.N-Word-Co) >0.85

3) dyminswivaulwawas EDUs (EDU Boundary) ﬁﬁLLWJﬂ’J’]&Iﬁ@ﬁSSWQM‘Y}’NEl’]m,!‘lﬂWi

=)

YaILaUNG Tayu"l,m

o/ ] d' 9 ] 1 1 cql/
AINANIVYNN 3 %gﬂi”mulﬂ@EJNU],TJ”I&STV\IQM‘Y]’N UW&&J%%W?@IQVL‘L]%

i o ED : iy EDU . o EDU o 4 EDU . ED
......... dinsylsznnutn 1FPY sg¥dFnauauiined™" seivanPY vumis PV duifamay PV udiadn

EDU ~ EDU v = EDU - EDU
newile ==~ ud ldviauze — - uheiinanlin 193 munsn lne 10 Su="" .

I { a
EDU» Fuaautuauad EDUS ﬁﬁummwmmiwqmmommguvl,m

U “udoiinanlsn
damiurtlalagld N-Word-Co List Taumswien Max-Similarity (candidate_N-Word-Co,

List.N-Word-Co) winfien< 0.85 LLam’hﬁuq@mamw EDU ﬁﬁuu’;mmﬁ@aﬁwqmmam
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UM I AUANUTUNUS ‘muwadﬁmyufwa‘-miwqmmdm’ nana laatnals iwavinlw

RANIOTTIANUTUNUS ‘dnumaaﬁﬂf&yﬂm-aﬁwgmmam’ leagnelairusan IWauaadnia
wnulugtunmeietne U 1) ldedufidsiniam danuwnuidvilfiuaindndsznaudis
Aaas (Feature) daluit Herb ID , HerbName (Tadwasyulns), HerbPlantPartConcept (Ta
mumadﬁmgﬂm), Herbal-Medicinal-Property Concept (mmﬁ@aﬁwqmmom) , WRE
Relation ID mﬁ’mnmﬁmamauiagmﬂumsw INOURAIANMNTNN YD ‘dauwaaﬁmyu?wa‘-
FITNQUNILY lugﬂLLuum?aﬂhﬂmﬁau (Like Network Format)uuu CODASYL lasns
a o @ . A A A A A . .
L389R1AU (Sorting) @y mawmaquvlwma: mammaawmagﬂws (@ Hi-HCik set occurrence)
lildnodessingunissnvedudazdiuvasnoayulng lunenaunus  duSsssauana
A . . ) A A A A
®IIWAUNIILT (A MPI-HCjk set occurrence) aldnesa wmmgu"l,wmaz TORIUYDINY

'ﬁ&!%VLWTII E]GLL@iﬂZﬁﬁiWﬂm‘ﬂ’]\‘i EI’IBT&J%VLW3
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NITVITENAUINY

s:ummiﬂUagﬂémﬁ'umimsaﬁ'@LLazLﬁmammmmé'ww”uf ‘mumaoﬁmqu"lws-aﬁwqm
M9gn nanEIUwiULIENaUR BT uAa e ﬂ@”@@iavlﬂﬁ (@”@LLaﬂﬂugﬂﬁz) TUADUMILATL
ﬂﬁlﬁ‘]’aga (Corpus Preparation) mgu@laumiﬁﬂujmaum N-Word-Co (N-Word-Co Boundary
Learning) dumounsana N- Word-Co tuaamn MIINAANNITINNUFNNUT ‘FIuvaIiy
ayu'lw*s—mswgmmam’ (HerbPlantPart-MedicinalProperty Relation Extraction) LAZTHAB

MITIUTIUALFEFY LL’ﬂtLLYI%@’J']&IE%L”TTG@YJ’]NE%’&JWVWE ‘ﬁ?%?]@dﬁ?fﬁ%/%?W?-ﬁ?iW@ZM‘VI’I\?EI’I’

(Collection and Representation of HerbPlantPart-MedicinalProperty Relation)

Corpus preparation |

v

Text ﬁm N-Word-Co Boundary Learning
1

| N-Word-Co Identification |<— 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 v

A

HerbPlantPart-MedicinalProperty
Collected HerbPlantPart- Relation Extraction
MedicinalProperty Relation

HerbPlantPart-MedicinalProperty
Relation Representation (Like-
Network Representation)

gﬂﬁz. NFOUUINY
NMINAADL (MNNTOVUHIAANTIVE)

1) mate3sunadsn (Corpus Preparation)
ﬁagamm"lmUﬁlﬂumﬁﬁbﬁlﬂuﬁaQamaﬁmﬁmyﬂwﬂm e naa e iy lad
L’ﬁuvl,sﬁ@i{"uaﬂmamsmﬁ'ﬂﬁw”uﬁqmimﬁﬁé"mﬁaammnws:ﬁm@iﬁ%
(http://www.rspg.or.th/plants_data/herbs/herbs_200.htm) LLazmﬁgmmvlm (http://kancha
napisek.or.th/kp6/sub/book/book.php?book=14&chap=10&page=chap10.htm) WRIHI
TUADUNNILATINASIFN RTMNIHAL tag audszauilaslfllsunsudadiann Niast Lab (V83
MAITIAINTINABNAILART ATMLIAINTINANRAS WMIINENRENBATAEN3T) Iwdszaudszloa
3NWIn 3,600 EDUSs Gauvseanidn 3 §am fa §ufl 1 $1wan 2000 EDUS E%W%'umiﬁ'wfm

a o v = v
Lm@mmaﬁwqmmqmmg]uvlwmdﬂi:naumzl Vireat waz Vcause LL@Zﬂ"I?LiU%g‘HWT%’]@ N-

Word-Co (ffumianufassmwgmnamayulng)  wialdizy EDU Aduminnufasssngm


http://www.rspg.or.th/plants_data/herbs/herbs_200.htm

16

mammg‘u"lm 8UN 2 $13% 1000 EDUs & wisuana N-Word-Co waz3iusiy tdudad N-

Word-Co Lﬁalﬁﬁ%’m{mﬁ'@m’]uj@ammé’uwﬁﬁ’ ‘Ehwuaaﬁ'mayuvl,m-miwqmmam’
1 d' ) o [ % v Aa % s 6 1 A

LazRIUN 3 3uwIn 600 EDUS FIRIVINAANNUILTIANUTUNUD ‘mumaawmqu"lws-aﬁwqm

N3y

2) miﬁ'wfmamw N-Word-Co (N-Word-Co Boundary Learning)

iasaiawi 1 svhnsinusfiiieataetu N-Word-Co w%’amtmmmﬁ@aﬁwqmmam
mg‘u"lws AN NPl‘ﬁLLa@aLmemﬁmhwaaﬁm&guvlwwﬁomﬂﬁmu WA uazinaadm
ea @”&LLa@olugﬂﬁ 3 lagld WordNet(http://word-net.princeton.edu/obtain) waz Thai-Herb-

Encyclopedia (http://kanchanapisek.or.th/kp6/BOOK14/chapter10/chap10.htm)#adan

utlanm e Insduniwssnguelas Lexitron (Thai-English Dictionary)

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

“wy

(2073 £112 1 PR
0 q ¥ 2, EDUL . q v &4 EDU2 v = EDUS 3 o s . «EDU4 s
waazia1ild eensudszmueimisaaeaal mldaasu TINUALTUHEAAND nﬂaan“lﬁmﬂuﬂmﬁ"lmamm cee

“Neem Tree..................
A neem fruit makes [you] always feel like to eat food.” [The neem fruit] makes you being fresh """ Root clears
phlegm sticking in throat. *“Bark is used as a antipyretic drug 2

<Topic_name Entity-concept=neem tree/herb>duaziar</Topic_name>............
<EDU1 ><NP1 concept= neem fruit/herb-component>na/ncn wzimheroNE </NP1>
<VP medicinalPropertyType=Y> <N-Word-CoExpression N=4 words concept= ‘have an appetite’>
< w-mpl: setType=‘cause-verb’ ; concept="make’ boundary = yes >h1d </w-mpl>
< w-mp2: setType="‘effect-verb’ ; concept= ‘feel like’ boundary =‘yes’>se1n</ w-mp2>
<w-mp3: setType:‘effect-verb’ ; concept=*‘eat’ boundary =‘yes’>5uilsznu</ w-mp3>
<w-mp4: setType=‘noun2’ ; concept= ‘food’ boundary= ‘yes’>e115</ w-mp4>
< w-mp5: setType=‘noun2’ ; concept= ‘always’ boundary= ‘no’>aasanai</ w-mp5>
</N-Word-CoExpression ></VVP> </EDU1>
<EDU2><NP1 concept=neem fruit/herb-component>¢</NP1>
<VP medicinalProperty Type=Y><N-Word- CoExpressmn N=2words concept= ‘feel refreshed’>
< w-mpl: setType=‘cause-verb’ ; concept="make’ boundary = yes >h1d </ w-mpl>
<w-mp2: setType="‘effect-verb’ ; concept= ‘be fresh’ boundary =‘yes >aatu</ W- mp2>
</N-Word-CoExpression >)/\/P </EDU2>
<EDU3 ><NP1 concept= root/herb-component>sin/ncn </NP1>
<VP medicinalProperty Type=Y> <N-Word-CoExpression N=2words concept= ‘clear phlegm’>
<w-mpl: setType="‘treat-verb’ ; concept— clear’ boundary=* yes >ud</ w-mpl>
< w-mp2: setType=‘noun2’ ; concept— ‘phlegm’ boundary =‘yes’>aunz</ w-mp2>
< w-mp3: setType=‘effect-verb’ ; concept=*stick’ boundary =‘no’>aa</ w-mp3>
<w-mp4: setType=‘noun3’ ; concept= ‘throat’ boundary= ‘no’>ne</ w-mp4>
</N-Word-CoExpression ></VVP> </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)

[

53, myminuives N-Word-Co Afiuuinnufindssnganisenayu Ins wazNPL #
=\ a 1 =
HuwaanuaadIuvesiadyy lns
mIseuimauiavad N-Word-Co za9 VP 283 EDU las ia3asanaiioui Maximum Entropy

(ME) (Berger et al.,1996) Taidunisnidnanainaziduuasaiwainunung r (semantic role, r)

A o 6 6 a @ @ A A 4 v
WarihnualaeaiwaINiaes X AIgumI (1) VOIRIVBDITWIVLNLNEIVD


http://kanchanapisek.or.th/kp6/BOOK14/chapter10/chap10.htm
http://lexitron.nectec.or.th/
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970 (1) mmmﬁnmﬂizqn@“l%ﬁ'mm%”ﬂﬁﬁamﬂma r dwaum@ﬁqu%avbj Wa  p(rjx)
Ao @hmmmﬁmﬂugaq@ (argmax p(rjx)) Wanwizwavas N-Word-Co %38 aa18uaULIaTas
\ . A . . a a & v o A a Y A
N-Word-Co 3iluaana ending %38 continuing annn3smaninualuassiniaionld daud
azlimaSuuiawiaves N-Word-Co  azdiaslimanngaiiuduzas N-Word-Co lasld ng N-
Word-Co rule i VP (lenaniluvinde 5 anuiduanvesdymn) wasanniienm wiunud uae
o @ o o & A A ' =
Maaf e W r fa aaaveulwawad N-Word-Co tia  r =0 U&asinuaulaaFuge
(ending) fazwu r =1 (continuing) uwaz x JuluwSnaeesvasfiaesuwianufai (A
binary vector of word-concept features) uas X LﬂunﬂL@a§dﬁ@;ﬁw(@jLLuaﬂawuﬁ@ﬁw, Winpi
Winpi+1) I@]ElLﬂW’]:‘:LL%’Jﬂ’]’]&Iﬁ@]ﬁ‘E‘EWQmV]’NLI’]&&J%VLWS wagdny W WppieWnp  Uas

mei+1 EV\/mp ;

if Winp1 € Vinp then i=2,3,..,N - or  if Winp1 € Viweak A Winp2 € Wingo then i=3,4,.,N aduaadlu
1 o v dl v 1 dld o ra et v A o
(2) I@ﬂnﬂﬂm "L@ﬁnﬂmsl,aaumawmmmmmaaaamag@\@ﬂu"l,ﬂmm:mm\mmmuu

VP ARI9NAHIY AR Lm:ﬁﬁ'@ﬁ’mq@
l n n
p(r I X) = a.rg rnaX ;exp(z}tj fyes,mpi,j(rvwmp) +Z;Lj fno,mpi,j(r1wmp)
r j=1 =1

n n
+ le fyes,mpi+1,j (I’, me+1) + Z/’Lj fyes,mpi+1,j (rv me+1))

= = (2)

3) mIsna N- Word-Co (Extraction of N-Word-Co with Herbal-Medicinal-Property
Concept) iaszsaLduaad N-Word-Co
Lﬁadﬁ]’m N-Word-Co LLamﬁam@;ﬂﬁtﬁ@T’mﬂ%maﬁ msmﬁ%éuﬁumao N-Word-Co ‘%GLﬂ‘l«L

'
A

dnseauniam lddunils ng N-Word-Co rule (Wada1nfiu wuiudl uazidadnga)
wszym EDU. fidnSendausnaas VP WusaBnlu Vi @9% © If WmpreVimp ) v

( Wimp1 € Vweak A Winp2€ Winfo ) then Wiy is the first word of N-Word-Co

Wawy VP fdwsnidulierung N-Word-Co rule mswweuwaas N-Word-Cofiag
A & v W o @ = o ° % )
Sudulaslden o Aldanmaseuinunsidufiaesdmiunmiawe N-Word-Co aauaaslu

g1y (2) drwimnivauiae N-Word-Co w38 awia N-Word-Co mué’aﬂa‘%ﬁmﬁ,mmlugﬂﬁs



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

NP1-> Nounl | Nounl Herb-Name ;
where Nounl is the plant component set.
Vip=Vireat\IVeauses Wpp=Noun2UNoun3U NounxUName-EntityUVeseect VAAJUAAV

where V,, 1is the medicinal-property verb concept set
and Wp, is the medicinal-property word concept set.
Winto ={‘er/medicine’, “asimgu/property’}

N_WORD CO BOUNDARY DETERMIATON /*by ME
1 NwCc€d ; i=1 /* NWC is the N-Word-Co expression.
/* NPlword is a word occurrence on NP1.
/* wnmpi is a word at the i*element of VP &
i=1,2,..endOfVerbPhrase
2 If(NPlwordeNounl)A (wmpi€ Vp, )
{ NWC& wmpi
4 Else If (NPlwordeNounl)A (wmpi € Ve )A
(wmpit+I€&€ W)

w

5 NWC€ wmpi + wmpi+l;
6 1= 1+1;
7 r&€l1 /*r is the N-Word-CO boundary classes

(r=0:boundary is ending,otherwise r=1)

while (r=1)A(wmpi €Wq,)A (I £ endOfVerbPhrase)do
{ NWC € NWC U wmpi;i<€i+l;
Equation (2)

} return NWC

R PR ORFr W ©

31Jﬁ4. aanasnurvaulaa N-Word-Co

faumInuwIaauad N-Word-Co thaani aﬁwqmmamm\;uﬂ,m s ldann Vireat |
Veffect, Vcause , Vweak , Noun2, Noun3, uaz Adj LL@i"lu’imﬁwﬁﬂﬂﬂgaglJ'LmJamﬁauuamﬁu
we (Cue word) 1% ‘g/medicine’ uaz ‘@yIwamproperty’ ImyLLummwﬁ@@hmﬁiLﬁmﬁu
mswqmmamagﬂwﬂoﬁ’mnmﬁwﬁa WordNet waz Thai-Herb-Encyclopedia %aIn14n13
wlamun Inedumensinguee Lexitron  eaviu N-Word-Co fiaralanwfaniumw aaude

a ¥ A = ¥ o Lot o v Aa e v 6 1 A
ﬂﬂizuaa1@ @du&@dl%@ﬂiﬁdﬂ 1 %dmﬁﬁﬂﬁiﬂﬂﬂiﬁﬂ@ﬂiﬁuzﬂmﬂﬁﬂuﬁMWiﬁiﬁ?%ﬂﬂdW%&HuﬂWi-

ﬁiTWﬂf%ﬂﬁdﬂﬁ’ﬂﬂﬂLaﬂﬁqi
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@AN319N 1 fatne aae N-Word-Co

Verb phrase example

N-Word-Co List

N-Word-Co Expression

N-Word-Co
Concept

“aannIziipuLaIannIINA KA aNY8d

‘aalreduce-Vieat a2

To reduce blood

#ihelThe rosella flower reduces | au/pressure-Noun2 pressure
lood pressure of patients.” isea/blood-Noun3’
VP=aalreduce-Viear a11uaul
pressure-Noun2 daa/blood-
Noun3 was/of-prep
gile/patients-Noun3”
“lushsrlimeen@u/The Ivy-Gourd | ‘/minfimprove-V ayse To improve
leaves improve better mza/eyesight-Noun3’ eyesight

eyesight.”

VP=“virlulimprove-Vause
mwoen/eyesight-Noun3 &
Fulbetter-Adj”

“luszszumivsnnuivaaguuss/ The mint
leaves relieve sore throat.”

VP="“vsamirelieve-Vireat
wwu/pain-Vesreet  nalthroat-
Noun3 juuss/badly-Adv”

‘wsnmlrelieve-Virea: du/pain-
Veffect ﬂﬂ/th r0&t-N0un3 >

To relieve sore-
throat

‘“luZwT:wnﬁ.ﬁﬂa\uﬁﬂuglluumﬁ?b/The
sweet basil leaves excrete
waste in the form of sweat.”

VP="“su/excrete-Vireat vauael

waste-Nounx w/in-prep
suuuu/form-Nounx —mia/sweat-
Noun2”

‘qulexcrete-Vireat zauiol/XXX-
Nounx jduuu/Xxx-Nounx
imdalsweat-Noun2’

To excrete sweat

“Galgidusynlwsiinia/Ginger is an
herb for sweating”

VP="lsiiu/be-Veax ayulns/herb-
Winfo 7u/excrete-Vireat
mia/sweat-Noun2”

“1717u/be-Vweak sunlns/herb-
Winfo gi/excrete-Virea
wmdalsweat-Noun2’

To excrete sweat

“5705'm77uﬁyu'lwsnauﬁumwﬁ@/
Thunbergia is an herb for
counteracting of all poisons.”

VP="“1iu/be-V weak ayulns/herb-
Winfo nau/counteract-Vireat
ww/poison-Noun2”

“1717u/De-V weak suulws/herb-
Winfo nau/counteract-Vires
#w/poison-Noun2’

To counteract
poison

19
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4) msaﬁ'@mmﬁ%\immﬁuﬁuﬁ‘ ‘muwadﬁmyufwa‘-miwqmmdm’(HeerlantPart-
MedlcmaIProperty Relatlon Extractlon)
msaﬂ@mmsmammauwuﬁ fsznou 3 Tunean ‘uuwumumimaaa WordNet waz Thai-

Herb-Encyclopedia wasiunsudanis naidunsiasngueas Lexitron : (1) mﬁ:qﬁjawm
mgu"lwma:dmmaaﬁmmguvlws (2) M3y EDU ﬁﬁLmemﬁ@aﬁwqmmamauqu"l,ws 3)

nMIwvaulue EDU ﬁﬁLLWJﬂ’J’]&Jﬁ@]&iiWQm‘H’N mmguvl,ws

4.1. ﬂﬂiﬁxg%aw‘ﬂmaguvlwma:dmmaaﬁmyuvlm

mwmuu"l,wsvlmamaa (Topic name) wadaNR1T LI In=wi/Basil’ ‘44/Ginger’

‘azion/Neem” 1duei mmumumaawmgﬂm l¢ra1n NP1uas EDU (5% lulns:w/Basil
leaves® “mdrds/A Ginger root stock” tudu uatndlan Zero-Anaphora uaz Textual Ellipsis
a ; I3 v A 1 v o et a
Wiedu Azansaud lulasls Agent #wIadszsuuay EDU naunin swIun1sing Zero-
Anaphora & un3eh Textual Ellipsis ansaun lalasnsénstisTovastalses wanani
Product Derivative (WaRAANWMWINN) N&1315081909 Agent 189 EDU Rauniin uasTalsas e
A DENILTU

Topic name: vev1ut/an/ Indian Goose-Berry

EDU1: “wusauzz1ut/anani/ Indian goose-berry seeds are burnt.”

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

EDUS3: “shiiunaniilgnurnauThe mixed oil is applied to stop itching.”

Mnaratntinaunguls EDU3 @a NP1 waziils Product Derivative 81909 “tuda
vevway’

4.2. M3y EDU ﬁﬁummmﬁ@aﬁwqmwnmmguvl,ws

o1 NP1 289 EDU Juwininuaa dmmaaﬁmgu‘lws aglfl,u Nounl ¥nl# VP 283
EDU i 15 LIANNAAEIINGIMNIENEYINT andad N-Word-Co Tuanswint Idlagld
ng) N-Word-Co rule usa@adas n13m13 vuia N-Word-Co 'le Candidate N-Word-Co G?I{dgﬂ
i ldwiumanudessingunieayilnslasniamedn Max Similarity Score (MaxSimScore)
Tugums (3) (Biggins et al., 2012) fiu N-Word-Co figzas (N-Word-Co collected) luaad N-
Word-Co f1¢1 MaxSimScore >0.85 ugad31 Lﬁ@@jﬁmﬁauﬁumnﬁq@ etz lduwiaiuda

AITWOIUNNIEN a&guVLWi

MaxSimScore = max IN Wordcocollected nN Wordcocandidate | (3)

MatrixSize \/ |N Wordcocollected | X |N Wordcocandidate |




4.3.717n11aute EDU ﬁﬁLmemﬁ@aﬁwqmmammg‘u"l,m

21

& & Aa a o a
Tuaawidunmsniveuise EDU ‘Y]&lLL%’Jﬂ’J’]&Jﬂ@&iiWQM‘Yl’NEI’]&&!%VLWi NRIINNIINIIN

3¢y EDU w3a EDUi ﬁﬁLLWJﬂ’J’]&Jﬁ@&ﬁWQMY}’NEJ’]&&J%VLW‘SVLGT (MNRITD 4.2) lagnImn

wanufa suasnsaywlnsly NP1 283 EDUI+L (ndnafadumifaideanuny NP1 2as

EDUi) uaz VP 289 EDUi+1 § Candidate N-Word-Co finssriu N-Word-Co figzanluaad N-

Word-Co @161 Max Similarity Score  annnuneLiinns wade 4.3 HluiTesgnu EDU

da'ld aunseria uwaenude sauvasiayulnilu NP1 vas EDU dald (EDUI+1) laiviniy

289 EDU Aauntin w38 VP 289 EDU nald (EDUI+1 ) laifi/il Candidate N-Word-Co ﬁvl,&iagj

luased N-Word-Co

< za A Aa a
uuﬂﬂaauq@maﬂTﬂUmW]EDLJﬂNuu?ﬂquﬂ@ﬁiTWﬂﬂwnﬂﬂqﬁyunW§

AILaadluaanasiuNIrNvauwa EDU ﬁﬁLmemﬁ@aiiwqmmammgu"lws (3UN 4)

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

WM is an N-Word-Co Matrix. Rel is a list of
HerbalMedicinalProperty Rel.

NP1 consists of HerbalPlantComponent +HerbalPlantName
TopicName is a herbal-plant name as the document topic
HMPB is an herbal-medicinal-property concept boundary

HERBAL MEDICINAL PROPERTY RELATION EXTRACTIONS

17 j=j+1; i=i+1; HC4y=NP1l;.HerbalPlantComponent;
18 }

19 Rel, € NP1, .U HMPB; h=h+1;
20 If temp #HC;
21 temp=HC;;

22 } Return Rel;

words and the stop word removal. L is a list of EDUs.

1 i=1; 3=1; k=1; h=1; HMPB=U

2 while i< Length[l] do

3 {If NP1l; =3 */solvingZeroAnaphora

4 NP1;.HerbalPlantComponent = NP1l; ;.HerbalPlantComponent;
5 If NP1l;.HerbalPlantName=d */solvingTexualEllipsis
6 NP1;.HerbalPlantName= TopicName;

7 }i

8 1i=1.; HC4y=NP1l;.HerbalPlantComponent; temp=HCj;

9 while i< Length[l] do

10 {while (temp=HC;)A (i< Length[1])do

11 {CNWC; = Determine Candidate NWordCo (VP;) ;

12 For k=1 to nwcMatrixSize

13 if MaxSimScore (CNWC;, WM.NWordCoExpy)=0.8

14 Concepts= WM.NWordCoConcepty ;

15 If Concept; # O

16 {HMPB € HMPB U Concept; ; Concept; = & };

stemming

name.

dl a Aa KR dld a
gﬂ‘n 5. 88n23NVRIVaLULLS N1YRILauLe EDU wuummmmaiiwqmmdmmguvlmt
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5) mtmmamﬁuazauLLaszumwujl,%ammé'uw”uf‘mumaaﬁ'm&gﬂm-aﬁwqmma
g1’ (Collection and Representation of HerbPlantPart-MedicinalProperty Relation)
wasnniunauludufiumainden 1 - vaded 4 awauienas AMALlE anwuiifanusunus
‘fs'nmlaaﬁm&gu‘lws-aﬁwqmmam’ MURIBAVDINTY a:ﬁfum’]mg”l,%aﬂmm%'uw”uﬁ‘ai’mmaa
A , A o A . =
wmmgﬂm-mswqmmam Y]aﬂ@lvl@ﬁ]’mLE]TI?(’]SW‘EEW%VLWS@]’N6] ﬂgnsamauazaulugﬂmao
Wwasngd fdsenaudls 4 Awasda HerbName, HerbPlantPart Concept, HerbalMedical-
. % { =
Property Concept, usz Relation ID GILAAILH ANTHN 2 TIENNTOURAINIBUNUAINY
@ o & a a A A a
mmauwuﬁ‘mumaawmgﬂws-mswqmmam’ 1u3ﬂuummammmau (qUn )lagsaaau
HerbName a2z HerbPlantPart Concept ﬁﬂﬁ"l,@i”im%amiwqmmammaal,wia:mmaaﬁm
mgu"lws (Aa Hi-HCik set occurrence, gﬂﬁ 1) waz DuIsdanauaIn Herbal-Medical-

Property 3zl@sne%a ﬁmmfgu"lmua: %aa&aumadﬁmgﬂwwaaLwia:aiswqmmama&;u"l,ws

(@1979713) Dsfida (MPi-HCjk set occurrence, gﬂ‘ﬁ' 1)

AN 2 LRAILNAINTVDI AMNIFNANUT ‘muwadﬁmyu'lm-miwqmmam’ Mnsualag
HerbName and HerbPlantPart Concept

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

37 Tnszwn/Basil whole ReleaseGas 37wWhRG
37 Tnszwn/Basil whole RelieveNauseate 37wWhRN
37 Tnszwn/Basil whole ExcreateSweat 37wWhES
37 Tnszwn/Basil whole ReduceFever 37whRF
37 Tnszwa/Basil whole Reducelnflame 37whRlI
37 Tnszwn/Basil whole RelieveCough 37whRC
38 szian/Neem leaf HaveAppetite 38leHA
38 szion/Neem leaf ReleaseGas 38leRG
38 szien/Neem leaf ClearPhlegm 38leCP
38 azan/Neem bark ReduceFever 38haRF
39 wzwna/lime seed ClearPhlegm 39seCP
39 wzwa/lime seed ReduceFever 39seRF
39 wzwn/lime root ReduceFever 39rtRF
39 wzwn/lime juice ClearPhlegm 39juCP
39 wzwn/lime juice RelieveCough 39juRC
40 43/Ginger rootStock ExcreateSweat 40rtsES
40 4s/Ginger rootStock ReduceFever 40rtsRF
40 4s/Ginger rootStock ReleaseGas 40rtsRG
40 4s/Ginger rootSt ck StopVomit 40rtsSV




AN 19N 3 HAAWNAINTVAI ANMUTUNUT ‘ﬁaumaaﬁmgﬂm-aﬁwqmmom’ m3oalay
Herbal-Medical-Property

Herb ID HerbName. HerbPlantPart Herbal-Medicinal- Relation 1D
Concept Property Concept SortedBy Herbal-
Medical-Property
39 wzw/lime juice ClearPhlegm CP39ju
39 wzw/lime seed ClearPhlegm CP39se
38 azion/Neem leaf ClearPhlegm CP38le
37 Tns=w/Basil whole ExcreateSweat ES37wh
40 4s/Ginger rootStock ExcreateSweat ES40rts
38 azian/Neem leaf HaveAppetite HA38le
37 Tns=w/Basil whole ReduceFever RF37wh
40 4s/Ginger rootStock ReduceFever RFA40rts
39 wzwy/lime root ReduceFever RF39rt
39 wzw/lime seed ReduceFever RF39se
38 azian/Neem bark ReduceFever RF38ba
37 Tnszwn/Basil whole Reducelnflame R137wh
37 Tnszwn/Basil whole ReleaseGas RG37wh
40 49/Ginger rootStock ReleaseGas RGA40rts
38 azian/Neem leaf ReleaseGas RG38le
37 Tnszw/Basil whole RelieveCough RC37wh
39 wzw/lime juice RelieveCough RC39ju
37 Tns=wn/Basil whole RelieveNauseate RN37wh
40 49/Ginger rootStock StopVomit SV40rts
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NANINARDILAZNITUTLL U BN

aastayanmm inumeldlawuizsayulnslnoduwan  1600EDUs (Foailnaaaniiu
ﬁ'mmguvl,wﬂmj funsauLseanidn 2 &auda 1000EDUs éwtulszilunisana N-Word-Co ﬁ'
NUUIANUAAFTTNAUNNINENTTNEN N odinnuudndt  (Precision) uazenszdn
(Recall) uaz 600EDUs dwibdszifiumianannuiiinnuaunus  ‘dauvaswoayulns-
FITNOMNIET nnenasmeningiusgsanuuingr uazdszan lagmsdsadunises

1 4
dananlEiemny 3 riwmdadudiaITnIssazuuniestnannn (Max Win Voting) dail

1) m3ana N-Word-Co NUHuIANuAATTINADIN1NE

' 1 o ' = o Aa a
ANANULUBET LazanIEan  2a9n1IENa N-Word-Co nutuinnuaagssnasn1eIanniansis
M inefa 88.9% uaz79.4% ausay E*T’]Lﬁ@ﬁfl@i’]itﬁﬂﬁ1 Wz Anaphora a368819

dalait

EDUL:“lyTnszw/Basil leaves vssmi/relieve emis/Symptom gwnandredu/as mentioned above”
(“Basil leaves relieve the symptom as mentioned above.”)

4 e ¥ , ) ,
Fefingueeiallit ‘Guindndudu/as mentioned above’ 1w Anaphora

2) MIana ANNGTIANNTUAUS ‘FauzasATayn Ins-arangmuniien’ anesitaya
Taems1¥N-Word-Co List figndes vimisana anuiidsanuaunus ‘dauvasiizaynlns-
FITwgan g1 NnANITaYaRTUNasaUnL 16 dasdianuuluin wazdniin vaamiania

6 1 =)

mmjﬁam’mﬁ'uw”uﬁ ’mwaqwmyu‘lws—mswqmmom' NLANFIIME INLAD 90% LAz

77.5% awdan awnafd drsziin duwszdym dalld

e = v ,
a) Uy NP1 dsilaenausqsilszloasan.

“luguiamalAlata leaf Fadgniidusnszuiwsous/ which has an effect as a soft laxative — arwrsasily

#ulcan be boiled A/water Fulg/eatable”
(“An Alata leaf which has an effect as a soft laxative_can be boiled with water for drinking.”)

d ~ d’ = Qrﬁ’ U -
4338 NP1 Q@ ‘Zugmwm‘nﬁ/Alata leaf Gvlgnidusiszunzgaueg/ which has an effect as a soft

laxative’fus=luatiandia ‘Fsdonmidusnszuigsan s/ which has an effect as a soft laxative’

b) daywn NP2 d9fiians Noun2 dsingeisumwianafananidainuuduandislusussidoe

A
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EDUL: “(luiaaaniwan/Hophead leaf)/NP1 (ssu/counteract (i !4/fever-poison iiuuwas/insect-

poison uasiiyg/cobra-poison)/NP2)/VP”

(““A Hophead leaf counteracts in a fever-poison, an insect poison, and a cobra-poison.”)

A a Aa Aa o oA . W A o a \

03 NP2 4ane Noun2 niliuininuaananae ‘ws/poison’ wo ldwdaunuluoazidoa wiu iy

l4/fever-poison iimuwas/insect-poison iixg/cobra-poison

o
@ Qs o ad

WUNMIENAANNTIANUTURUTINENENTEMTLNWITBRIITM InANUUN I VDY

Ed‘ % Aana d& U di nql’ v A
m@;msmmmmaaﬂmsjmtsmaémmmmﬂs:qﬂ@ﬂﬂ@ﬂummau uanaN#aNuz TN
FUNWT ’a’auwaaﬁmyu'lwa‘-m‘iwqmmam’mmmgﬂ{f@Lﬁmam’mlugmmu Matrix tNa<dng
@iamwﬁﬂﬁﬁagaﬁm{ummﬁaﬁaLmuaaﬁmmf@amwﬁwﬁuﬁ’ﬁamﬂ%aﬂhmmmu RO

A o ot o v ~
fshedniunmaihanudilalumaudludymguniw
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agﬂ

amﬁaﬁiayLﬁumsaﬁmm:lﬁmamw AMNENNUT  Hw/dIuvasivayn iws-gsawe o
n19e1” (Herb-MedicinalProperty Relation) aantanansuutIuens ﬂﬁLNﬂLLwiaaﬁm’miﬁmﬁu
Noaywlnsing LLa:mSLﬂuﬁumammUmmﬁaaaﬁmﬁﬂuﬁjﬁ'ﬂmamuﬁﬂﬂ Wi Lulosuad
Iﬂ‘somiakl,%'ﬂﬁw”ugﬂsmﬁmé'mﬁaammnm:‘sw@‘iﬁ% (http://www.rspg.or.th/plants_data/
herbs/herbs_ZOO.htm)LLazms’lkmisJ"LﬂsJ(http://kanchanapisek.or.th/kp6/sub/book/book.php?
book=14&chap=10&page=chap10.htm) Lﬁaaa’mﬁmgﬂwﬂwﬂﬁayjmﬂmwmwﬁ@@ﬁ

qmauﬁ'&LLa:aﬁwqumn@mﬁ'u"lﬂmmmw"’uf LRZLNLARIUNUTLA LI N WA HILANAIIN AN
SAUITNAVVINT 1T% 370 M 0N WA LTuAY aILTUAINNRIWITLRN AN ALAZLALTIUTIN
AMURUNUT ‘ﬁ%/ﬁauwaaﬁmyu‘lm—aﬁwqmmam’ I UAN BN HNRINIIDUFAIHI ALNY
%) % % 1 = =3 =Y ~ a & o v v U l&‘
mmawwufmnm'saaﬂm‘lug'ﬂLmummauwuﬂmmmﬁﬂ Favinlwrruasarinla ladnedn
wazhodemadhiiszuuutoyadmibszuuaeunudaluld ety dmaivensda
mfgu"lwmazdmmaamguvl,ws WA/UIINIaINT e @'hmw:11JImxw1ﬁaﬁwqmmdma:"l,ifm
et ASHUAMNINANUT ‘&‘3uwaoﬁﬂfﬁyu'Zm-smwg)mmom’ AFNA LALAZLALIIVIINN
NWITBHRANINN TN w6 8 TN AU T U UAB NN 6 Ll @ ﬁﬁﬁ%’uguﬂﬁﬁmsmmj
(Knowledge Service-Center Portal) - urtazs a9 Iy Aa UM LN LINUNET e 95
TAINNANINNIY 1T% NITNTAIOW MTazA1 NITazIA LDwan ﬁﬂﬁlﬂuqﬂaﬁﬂ@iaw”@umuaﬂ
WRLATUHE UL IULT izuuaaumuaaﬁﬂ’amj’éﬂuﬁ& w32 TsuuaaunNealuie  Ludw
Qo Qq; & § a v 36 £ 0 1 o { a
muuﬁuﬂum@;wa%mﬁmmaUﬁianNmaaLLnuﬂﬂﬁiauLﬂu N-Word-Co  uazdiuuianuaa
° Y| Aa a < A ° A
aﬁwqmmumm%mmmuﬂsﬂmmu,mmmﬂ@miwqmmam acnwdadszluadionud N-
A o o Y & ° o A 6 o v £ ' =
Word-Co  finaniandnaduagans Azvinlwransnatazvennylaisa At blanenal
NWITURRININENG 1AAANANNLNWET UazANIZAN 88.9% 1ax79.4% ANURIALANLANEIT
mming uazld N-Word-Co fianalanndasanianinuiifnnuduwus ‘sauvashzayulns-
FIINAUNWEYT AMMLBNEITAH NS laA1aNNLIUE wazA1TEAn 90% Wwaz77.5% aNNE1aU
& Xda, 2 o >~ o ~ a & =
nandezandunazdumdsloannudan wssdgwinadd  usruweserwldiinises
A o A & A & o @ wn A o o
PWINIR L udn :nmfauuuaﬂmﬂmmsnm”l,ﬂﬂszqﬂmﬂm:uumu-maua@ﬂummmﬂummg
FITNQ NI TIN TR N INg WA EIRINNIDLTONADNUIT VLN I RaULAZNIWAY Y
8alus@ (Automatic Diagnosis and Problem-Solving System) Waldanauazaiuayums

dadulalunmsutladywidssdulwiu Al


http://www.rspg.or.th/
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