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Authapon Kongwan 2006: Object-Propeny Knowledge Extraction and Accessing from Thai Texts.
Master of Engineering (Computer Engineering), Major Field: Computer Engineering, Department of
Computer Engincering. Thesis Advisor: Associate Professor Asanee Kawtrakul, D.Eng. 82 pages.
ISBN 974-16-1420-9

Nowadays, documents are the important storage of human knowledge. The knowledge is spread
through the document and also grows rapidly. However, the users have to take a lot of time to read the
document to find the knowledge and utilize it. This thesis has the objective to develop the technique to extract
the knowledge from Thai texts and also to access the knowledge. The knowledge extraction is the tool to
assist the user extract the salient of the document in the interested domain. This research attended to the
knowledge about the properties of the object. The properties of the object are able to identify the interested
object such as to search the pest by given the pest properties. To extract the knowledge from Thai texts, there
are problems involved with the linguistic phenomena such as the zero anaphora and textual ellipsis that make
the components of knowledge incompletc in the sentence. To access the knowledge, there are the problems
about the obscurity of the property value such as “dark green”, “light red”. Accordingly, this research
proposed the technique for extracting the knowledge about the object properties from Thai texts and the
technique for accessing the knowledge by computer. For extracting the knowledge, the discourse processing
for solving the zero anaphora and textual ellipsis are needed in order to make the sentence complete and
template matching is used for extracting the knowledge from the sentence. For accessing knowledge about the

property of the object, the fuzzy theory and fuzzy property similarity measurement are utilized.

Four major components of the system, which are the zero anaphora resolution, the textual ellipsis
resolution, the knowledge extraction module, and the query module, were evaluated with 2,000 sentences
from corpus in agricultural domain. In the zero anaphora resolution, the precision, the recall and F-
measurement are 82.14%, 71.42% and 76.40% respectively. In the textual ellipsis resolution, those are
96.96%, 96.96% and 96.96%. In the knowledge extraction module, those are 88.88%, 47.50% and 61.53%.
And finally, in the query module, those are 81.81%, 90.90% and 86.11%.
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1. MstszaanamuEIsNeIa (Natural Language Processing)
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2. mﬁﬂizmawammi (Knowledge Processing)
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Script: RESTAURANT Scene 1 : Entering

Track: Coffee Shop S PTRANS S into restaurant

Props: Tables S ATTEND eyes to tables
Menu S MBUILD where to sit
F = Food S PTRANS S to table
Check S MOVE S to sitting position
Money

Scene 2 : Ordering
(Menu on table) (W brings menu) (S asks for menu)

Roles: S = Customer S PTRANS menuto S S MTRANS signal to W

W = Waiter W PTRANS W to table
C = Cook S MTRANS ‘need menu’ to W
M = Cashier W PTRANS W to menu
O = Owner W PTRANS W to table —
W ATRANS menu to
Entry conditions: S MTRANS W to table —
S is hungry. *S MBUILD choice of F
S has money. S MTRANS signal to W
W PTRANS W to table
Results: S MTRANS ‘| want F' to W ™~__
S has less money. W PTRANSW to C
O has more money. W MTRANS (ATRANS F) to C
S is not hungry. C MTRANS ‘no F' to W/ ~ C DO (Prepare F script)
S is pleased (optional). W PTRANS W to S to Scene 3

(go back to *) or (goto Scene 4 t no pay path)
Scene 3 : Eating
C ATRANS F to W
W ATRANS Fto S
S INGEST F
(Option : Return to Scene 2 o order more; otherwise, fo to Scene 4)

Scene 4 : Exiting
S MTRANS to W
W MOVE (write check)
W PTRANS W to S
W ATRANS check to S
S ATRANS tip to W
SPTRANS Sto M
S ATRANS money to M
(no pay path) S PTRANS S to out of restaurant

a A v
MWA 3 aA5UNVDITIUDINS (Schank and Abelson, 1977)
3. ﬂqyf]ﬂmcdu (Fuzzy Theory)

v
A A %

=) d’d 9 d’d Y L] 1 9J
m]yaﬂm%ﬂemyamﬂmﬂumiﬂizmawamayjawummllwmmuafﬂummawmga
o ¢ S v A o ! Ay o
o9 Tumsannaulszgnaune Tamwuiu Jeyaninmisdszuanaoivzegluglil
Y @ A 9 ' o = A [ '
fT”IEJ”Iﬁﬂi%']_qlllﬂﬂEJNGb'ﬂﬁ]H mamayjam%zagiugﬂmmmwiammwm&ummmﬁmﬂum
Y o l ] o T g A dy 9 9 1 ~ 1 A
AUV AIDYNNLTU fﬂi“’ﬂ”ILLUﬂHﬂﬂﬁ’J”IL“IJHﬂHQ’QWﬁBﬂum‘c’l DUIITINNYNAUNGININNINIO
Y A Y 1 A 9 1 Y <3| dy 1 o [ ~
NY 180 HY. AD AUFILUA LTAINAUNGIUBYNIT 180 HU. aoudluamy uadmsuAuN
Y o Y o T dy 09: A A @ A
g3 179.9 . amumﬂﬂgu,m’e'm%muumnﬂuﬂuma N NAUNGN 179.9 . NU AUN

9 9 E4
180 @, UnANUgInuz hidwdume fNefims iz mdeyavesiid “auge” fus1a1 “au

12
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9 9 9 v
o

=1 [l Y [ @ = QR dd? A a ax 9
ne” uu"lummmazu‘lmmwmw ﬂguuﬂqygﬂm%mmmwaaﬁmmﬁmﬁﬂﬁzmaﬁuaya

d’d "o 1 dy
ﬂumm"lmmmummu

3.1 adaa (Fuzzy Sets)

2
9y Y

lumseSuednvazvoinguioyaiiu 1o ldwalunmsesuiela w51z

Y
9

a Y A Y A = v ' = a Yo A
pBueYoyavesnuniiongliosns aAufiogiiosndt 20 1 110199z 05 018 Ida il
young = {x € P|age(x) < 20}

v A ~ 1 [} =3l A o 5 A9 1 A
Huno x Noglulamu P azoglume young Neeiliaflans age(x) ULAITDININITD

1 o Jw A 1 o R a I v
w0 20 Taelandu age(x) N9 AT1VIYUVDIYAAND X HULDN FU3 19 MW5005 V1IN TY

9
v A

A L) (Characteristic Function) @il

1:age(x) <20
Myoung (x) = .
0:age(x) > 20

'd Y 1

J o o A g A Z ] ~ o Jo A
mueeilanFuas a1y 1 We x uuagiuwmummauaﬂuaz MUoIaNTUI UM

I A qul [l [} A 9 £ ~ S deyl )
19u 0D x uu"lmg”lwﬁ@ﬂummquaﬂ ‘%‘]LiK‘ﬁlﬂimiﬁlﬂﬂﬂﬂ‘lﬂuﬂmﬁmu%u’ﬂﬂQﬂﬂmﬂ’ﬂll

o a X . A 9
Wuauwsn (Membership Function) UB4sanUNND1gHUDY

A a ~ A Y <3 1 =\ ] A o

WBLTTWATUINUDULUAUDUFAAUNNDIGUBYISIHUINISUNITUDIVDULIUANTALIU
a v A 9 1 = 9 A 1 [~/ a £ = 1 £
Lﬂul‘lﬂuuﬂ@fﬂ@wiﬂﬂﬂ’ﬂ 20 1Jum%zamﬂmﬂuﬁm%ﬂm’e‘)wmm%zumm”lumwau ¥

Py I~ a H 1o & 1 Aa I~ [ 3 o
TulassuanuitluaunsnvealsFigas: luduiludoslarausniluiios 0 u3o 1 mniu 1y

9 Y ~

A A A S o ' A 1 1< a
ADAUNNDIY 21 1 ﬂﬂﬁﬂ\iﬂgﬂluwﬁﬂm@ﬂﬂuwn@ngu@m%uﬂu MeguAMA NV UFNFNVUTH
[l ' = 1 < 3N ¥ I 9 09/’ = Y o o
9199LDYTTNIN 0 O3 1 45U 21992131 0.9 ﬂulﬂ Wuau a1 e@saas 19ilensua

9

< a = A 9 Y ~
uJuﬁmwmmﬂmmmmummauaEl"lﬂmu

3

1 rage(x) <20

0 :30 < age(x)

:20 < age(x) <30
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Y Y <3 1 A Y = =3 = A ] =
NNVRAUIZITUINTAAUN TG 8 NV UUADI 30 1 TAeN4195211919 20 - 30 1)
S ) a ) v P P 2 <
HumanuuauFnszanadnlonsiduasaazous 1@ 19ns Mvealansuawilu

a A 9 A A ] 4 [ ~
FUFNVDIFAAUNND YUY AUNND18LUNAN LHAZAUNNDIYNIN ﬂi]$hlﬂﬂ'§1°l/‘lﬂﬂgﬂ°l/l 4

a a

(x)
“young “middle-age Hoig

0 age(x) [years]
20 30 50 70

d’ g do I a A Y Aa A
i 4 Handuanuiluaundnsaauniietgios aunoiglunai uazaunue1guIn
u do I a . .
3.2 WanFuaMududusn (Membership Function)

Ly o o - 2 : 4
Tugunlszgndsia liims 1flasamdhunneateaiu wwimsadeilsdduanuilu

a 4 % ' o I a qg/l v 1 @
anFniuinldau Fegisunsmlvesilsdduanuiiuaundniuvernziizisuanaraiuly

ld' a Y o = 1 A d' d‘ . d' .
meufm%mmwag 4 1UY AB LUV AINAIINY (Trapezoidal) BUVFNKIAYN (Triangular)

Y A . Yy A . o o 1 ~
HUUNEIEYU (Gaussian) LASUUULFUIAYD (Slngleton) mmamﬂumwm 5

1) u(x) 1(x) u(x)
1 1 1 1

0 0 0 0
a b ¢ d a b ¢ a a

a

a ' A U o <3| a A = a
MNAN S gﬂiN‘V]uEJ?JﬂJ’OQV\IQﬂ‘IfUﬂ’N?JL’]JHﬁlﬂ%ﬂ HUUTIVAINA WY LUV WYY LU

Yy <A Yy A o
NIFLEFYU UAZUUUIFUIAYI UL

A U o I a A ~ a 9 VA g

1 h 5 namlilanguanuiluandnuuuimasuaeryas ey lsunuandlu
1 [ I~ a I~ [ [ I~ a I
¥131as manuluaunFnazdu 1 11959 b 89 ¢ azamaNnuuauFnazanauiluns v

4 { & Aa [ {
duasan b 1 avag ¢ T d lupsmluuumuwmasurazsyudddeusz ey ldunuaingu
VA = =\ 1 3 a 9 1 Y A
A1A87 TaguuVaMaguILinsTann A NN UAIFILDUIAUATI UALDUIN FITFoUIZaA

Y ¢ 1 Yy A v 1A o
uuuMd@FeU daunsiuuauaev lgumuaufeuusa Y
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I < a was A 1 a 1 o
Wenduauduansnezliquauiannerdeed 4 ata Taun @iuayu (Support)

LAY (Core) AN OL (Ol-cut) LAZANNG (Height) AT

aduayu (Support): S, ={X: s, (x) > 0}, nunedserunFnnnai luaa A Alia w1

[ a A 1
Wuaunsnnunnn 0

AU (Core): C, ={X: sz, (x) =1}, vanedsansanndaluaa A filiaanuilu

gy 1

da O (OL-cut): A, ={X: 1, (x) >}, vinedsamdnnndalusa A Alinnnuilu

a 1 =) 1w 1
FUIFNUINNINTOUNINUAT O

AN (Height): h, = max, {u, (x)}, vineisaanuiluainsniigeigaluma A

Y

dogruru Mvualdiifladmesa A duaaclunni 6 i9reansomamguauiang 4
2R = Yo dy o A A a g ' A A
Auaviavesilaman A laasi mivayufe isanlanFnawug 0 - 60 unuae AN
a 3 1 (Y Y o 9 = [ - QsJ‘ % A A a
ANFAAUE 10 - 50 Aa OL D1ivualn OL UAUIAY 0.5 ALY @A 0.5 AD ANNAFD
3 1 9 A (% 3 9 1 = [ % 1 a LY
Aaud 5 - 55 azgameanugane 1 Tuda O 1w 1A oL AWML 1 AMEIFAEAILNING

Unu

1(x)

0 10 50 60 X

d’ o U d'
MNN 6 A28 sFHTH A
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3.3 a53n2lw® (Fuuzy Logic)

a A o ~ Av (awa ! A
Glum]ygﬂc]fcﬁuu ﬂ“ﬁ“ﬁl%ﬁﬁTNWiﬂN@lﬂﬂgUﬁﬂ?ﬁ (operator) U DTV Y “Uae”
. . : .. . ! a g
(Conjunction) MUV “NTD” (Disjunction) 4aZaIUMNAY (Complement) Tasazins

ﬁmuﬂmﬁﬂﬁﬁﬁmﬁﬁqﬁy
MSEFOUUDY “las” (Conjunction): 2, 5(X) =min{u,(X), 1z (X)}
MSIADNIUY “H30” (Disjunction): 2, 5 (X) := max{z, (X), s (X)}
AuAdy (Complement): g ,(X):=1—p,(X)

a o Y A I a I s I
ﬁlllc!miWﬂ”lﬁuﬂhlﬁ X NﬂTﬂ?TllLﬂuﬁll”I%ﬂiﬂ!‘ﬁ)’@]ﬂﬂfi\‘llﬂﬂ 0.8 taginnudu
a dy ' Y1 A <3| a . .
am%ﬂimcﬁmuma 0.4 Li”ﬁ]%ﬂa”l'.l]lﬂ'n X ummmrﬂumj1%ﬂ1ugcﬁ@ﬂuqma$ (Conjunction)
2 A i o A& o A A < a A
AUAY AD min(0.8,0.4) Hunetly 0.4 WL 150 x uﬂ1m1mﬂuﬁm%ﬂuwmugwaE)
.. . dy A o A o o a ua Y
(Disjunction) AULBIYAD max(0.8,0.4) HUAD 0.8 UUID ﬂTﬁﬂ']‘l/il.lﬂﬂTi‘l]{(]“]J@]ﬂ']ﬁu’é]ﬂfmﬂﬂ']ﬁGlslf
1 o . Y oA o A a2 9 ] Y
AR (Max) HASAINGA (Min) LLa’JﬂﬂNﬂWiﬂWﬁu@ﬁlull‘U‘U@u €] 9NAWY LFU ﬂ']ﬁﬁlclfﬂﬁﬂﬂ‘!
Haz MIVIN MW 7 taaemsUuamsmsFeutuy “uaz” tazMsFoulUY “v30” i

1 tﬂ' dl
HUVAN 9 VvosllwTmaa A o Aadisa B
MUV “Uag” (Conjunction): Ha g (X) = 1, (X) ® 115 (X)

MDA “H30” (Disjunction): 2, 5 (X) := Min(z, (X) + 15 (X),1)



wx)

wx)
AAB AAB
(a) k() (c)

1
k9 /_><_\ e
AvB 0 AvB

(b) (d)

Ml 7 @M sUiamsiled a) msUfianisnmsiseunuy “uaz” (Conjunction) Tagld
Aga (b) MIFOUIUY “130” (Disjunction) Taeldmrgaga (c) msUfiamsmsiouuuy

“itaz” (Conjunction) Taal¥msam (d) MIFouLLU “n30” (Disjunction) Tagl¥nmsuan

34 ﬂg]ﬂ"]f“?f (Fuzzy Rules)

7 o o
Tuanlszgnanldszuung (Rule-Based System) Tumsiiauiin azilszuaana
' v J & ' { g
YoyaTagldngare 9 Tunsoyuu (Inferences) Haansoonu Fengazedlugiuunmiy

4 [ [ S [ 1 [ Y
dou'luduraanindsznoudloaiuals (Variable) tazalSsumen ¢ail

IF age(x) < 25 THEN risk(x) > 60%

Y Y < o ' a [ A o v W 4
ﬂ{]eln\i@uLﬂu@’)@Eﬂ\i“llf]\‘]ﬂg@HiﬂuLﬂﬂﬁﬂﬂﬂ’)’lﬂlﬁﬂ\‘ﬂﬂﬂWTﬂ’]ﬂﬁgﬂUﬂﬂiﬂﬂuﬁ Iﬂfl
S 'Y 9o [V = 9 ' A [ Y = A
SUANUUIYN ﬂ1§jﬂ1ﬂ5$ﬂuﬂﬂ X UDIYUDYNNNUITBININD 25 i]gﬂﬂ'JTjJLﬁEJQb1Uﬂ15

Usziufonnndi 60 % tiues luszufladngamsaldnip (Linguistic) unumiday ¥

4

Y 9 o = 1< M Yo A
nnniedy aunsnihw@ewiung lui1dail

IF age(x) IS young THEN risk(x) IS high
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= 1Y Yo v v A Y <] = A o
V1NN VSUANUNNIYIN i‘lWJﬂWﬂ‘i%ﬂHﬂﬂN@ﬁjH@ﬂ (young) AazlANUdee UM
v o . ) o U o [ a 1
ﬂigﬂuﬂﬂq\i (high) HUL®3 IﬂEJGlUig‘iJULi“glj@\'iﬂTVi‘LM1"]\‘1ﬂ‘lﬂ!ﬂ?WNLﬂHﬁNW%ﬂﬂJfJQﬂW@WQﬁ@EJ

v E4 1 v ]
(young age) 1A AIANUIABIGA (high risk) Y Tuszuvneu dungilsdizedlugivesnisyou

% d‘ (4 dy
LYY “Uae” ﬂumamau'lm ANU

IFx, ISA, AND ... AND x, IS A, THEN y IS B

L L .4
Tunuilszgndniliennagilsenoudienguinnimiling Fmnngnaziinyou

A .. . @ v an o A @ dy
U “v59” (Disjunction) N Tumsdseurananminaans Tﬂmsmm;mmgwmm 2 NHANU

IF age IS young AND car power IS high THEN risk IS high
IF age IS middle age AND car power IS medium THEN risk IS medium

qu’ dy 9 o o o 1< a J 1
Glumﬁmgmumﬁmm;]u Li”ﬁ]8&5]?J\‘]ﬂ"I‘ViLlﬂﬂﬂﬂ%uﬂﬁiulﬂuﬁﬂ”ﬁfﬂ"ﬂ@QﬂTE]”IEJ (age) A

A9

' = . c?j = o A A ! ' o w o
30 (car power) UAZAIANWTYN (risk) mﬂuumumauqﬂlﬂ’ammquazmmaﬁiﬂmm
4 @ o o J 3 1 { { @ (%
ﬂ’liLGd]f@lJ!L‘U‘U “Ua” nu uazmwaawmmmﬁmﬂ;]ﬁ@mmmlﬁmuu%mmu “W?ﬂ” AU AN

A A o Y A o w Y ~ < o A A
NINN 7 Tﬂﬁmm‘ﬁuﬂﬁlﬁ U91g a LlazNIaNID b Eﬂgllﬂﬂ'ﬂlllﬁfl\iﬁl@ﬂiﬂlﬂu y ﬁ]Wﬂﬂ{]“V\l"]fGIf Iﬂﬂ‘ﬂ

1 9 J 1 dy A A ng [~ J o
Ay ’1]31ﬂﬂ1ﬂﬂ15ﬁ1ﬂﬂﬁu&ﬂ’J\isllﬂﬂwuﬂﬂ’ﬂulﬁﬂﬁﬂﬁﬁNﬂﬂ@ﬂlluﬂuﬂ'] y HULBN
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age car power risk

n(x) n(x) n(x)
middle age medium medium

1 ""\‘ I,’"""E ) O \ I,'"""E Fuzzy 1 [T \ I,'"""E
\\ P \ A AND ) oo
LAV AN oL/ AN VANNA Y.

I age T car power riISk
a b

#O)  Fuzzy-oR

1

7

risk

y

MNN 8 Moy UL (Berthold, M. and D. J. Hand, 2003)

4. MIMUIMANNUAMNE (Similarity Measure)

@ Y A o Y A @ Y Yy 9 c?/‘ =
NI1IINAITUADNYAND fn3ﬂ1u3mﬂ31u1ﬂﬁl‘ﬂﬂﬂﬂuﬂl@ﬁﬂl@Hﬁﬁ@\ﬂgﬂ IﬂﬂﬂWellElll”aGlgﬂuull
1y Y

Yy o Y1 Yy A v S a ya o Y1
mm%ammﬂummﬂwmmmmwwqq LL@]ﬂ']“llf)iJﬁ"]fﬂuuiJﬂ'J']iJﬁlﬂmﬂﬁNﬂuu@ﬂéﬂgiﬁﬂW

U Qq

Yy Ae & s . . Ay Y o Y Ao ' '
ﬂ?1ﬂ1ﬂﬁlﬂﬁl\1ﬂﬁ? “INQTL!‘}J'igﬁjﬂﬁ (Apphcatlon) “VIﬂﬂﬁi“ﬁﬂWﬁ?ﬂﬂ’ﬂﬁJﬂﬁWﬁl%gﬁJﬂ’J@EJNLGD"L!

1 I 4 I 4
(M) MTUINANVUANANUDIDDULLING 2 DD UIING
[ ' < 4 1
V) N3N 4N (Clustering) U83991ULINA ‘Vi%{iﬂtﬂﬂﬁ1i w?aﬂqm’faga
=) y 4 =) A 1 A Y
() MIFUAUDDULING NIDLDNNT ‘Viiﬂgﬂﬂﬁ/‘l AN 9 Glui%‘]J‘]JﬁUﬂLl
o . < s A [ '\ Ao
() MIULUN (Classify) DD ULINA NIDIBNAT llﬂﬂﬂﬂf!ﬂ‘ﬂﬂﬁ’iuﬂ

Y v
Y 4 Aadn o

AAan o Y 1 1 [
VN‘L!’JTJﬂ”Iiﬂ"I‘L!’Jﬂlﬂﬂllﬂﬁ"lﬂh!tl@]ﬂ%ﬂ”li!ﬂigQﬂ@] ﬁ]%iJ’J‘ﬁﬂ”lSﬂTH’JmLLGIﬂ@Nﬂu]lﬂ

Y Y 9
% %

==} [} a 9 1 Z A a 9 [ Y 1
mitvuegnuriavestoyalutaazgUnuuaviin 9 Tasezlytiadeyadu laun
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(n) YoyaIFININIA (Binary Variable)
(¥) YoyarFauinynja (Nominal Variable)
(M) VoyAITIOUAD (Ordinal Variable)

(9) YoyarFeL/SuIa (Quantitative Variable)

Y 1
Tumsfunuanuadedmsudeyalunaazastiaiuaziismssuiaiuandaiu

[ Y a v 9 [ dy
lidaez laesinelurirdedosdail
4.1 msmauaNuAdIeveItoyaIFInInig

9 a a A 9 A A 1 ] Aa ] [] 1 < 9
VOYALTININIAAND VYDYANUAUNY 2 A1 1FU 1 (true), WA (false), a5, 13019, 1iudne,

1

(=) a 1 a IS 9 = o Y 9 o 9 a dy IS o
llumumﬂ, 74, lllﬁ]iﬂ wuau GINmimu’ammmﬂmﬂﬁmimlﬂuva%wmﬁmﬂumimuam

anuuanavestoyalunaazuauia (Feature) AA10619 U5 199 1

M3190 1 AI0619ToYATININA

walal sisanan SAHNU sanf3en NANUNIOU
J
uoiitla laj oy lay oy
ndY Tai a5 Tof Tai 9 Tai 9

A = Y Qy o EZR = < N ¥
INATTNN 1 L‘iWﬁ']ll']ﬁﬂlfllﬂumﬂuﬁﬁmﬂﬂll@ﬂlﬂﬁIﬂEJU"Iﬂﬂ!ﬁNUﬁiﬂL‘UEIULﬂulﬂﬂm@ﬁllﬂ
A = v Y YA 2L o v A o <
A9 (1,1,1,1) Llaﬁﬁ']ll']3ﬂL5UEJuGUmJ"ﬁGUfNﬂa'JEIVlﬂﬂ@ (0,1,0,0) ‘ﬁf\?ﬁ’llﬁﬂllﬁﬁ?l&ﬂ&ﬂﬂﬂ'J!L“VIH‘U'EN?]
7o = ! Y1y < 7 o = aa
DULINANITADN “11\1!51@1%EﬂgﬂaT]ulﬂ'NGUlel"ﬁsUfNﬂ’E]“]Jl,%ﬂﬂﬂ\iﬁ@\ﬁﬂllﬂﬂ 4 Un Iﬂﬁlaliv!ﬂTﬁ

o Y z o @ o v 4 <] IA o A I J
AUIUANUANIUUT VMU UAAUTF NI VDO VRNAT IO VNANMHUA A DOUINA

9
Yo A

. < J.
1S 9ULINA ulﬂﬂ\‘lu

a

o wadd 7. < S o < ¢
Q] mu’;uﬂmﬁuu NDDULING 1 LA DOULINA | NﬂTL‘]JLl 1 MDD ULANA

=
D) D

@

d . A

o wasd . 3 < S A
MUIUAUTUUANDDULINA mmmJu 1 LUATDDULINA 3Jﬂ”|L“lJLl 0

q

0

8 1UIURU AV

-

3) Dk

o <

<] J . A g < J . A g

douna i uantlu o tazdouana j andu 1

< J | <] J . A g J
DOUINA i LazdoUNa j UANTY 0 N9d0IDoUIANA

7
(a0
o
o
=
]
=
)]
e
2}
=
Ee
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AW o o & da o
tAv ﬂ1§]')£lﬂiﬂ\1ﬁuﬂiﬁuﬂu FINA® p+q+r+s UULBD

Y v v
gaiundeealuarsnan 1 1w swzmunsamruadilslumsmuiannuaaie
& o v o v 2 g ¢, vy & < ¢, <
vosuedanunale ousimmualvivedidaludeunna i tazndlreludeuna j 151921y
1 A =Y I~ u'q’/’ A g Qle (= wAa A A 09}/
NnsanauauITnvedouNANIdoIIziAuY 1 egiisInuanaReInD I T R

Y wadd s . d = s . J A wa A !
llﬂil”l p=1 Lm%ﬂmﬁll‘]_m‘ﬂ’f]ﬂﬂﬁlﬂﬁ 1 L‘]J‘Ll 1 UAZDDULING ) L‘]J‘Ll ou3 ﬂmi"flm@]ﬂﬂ gﬂiﬁﬂﬁm

€

dy = 09: 14 1 1w A A Y Z
safSeuasnnunsou muu%z‘lﬂ q=3 mummuﬂﬁmmamﬂﬂ r=0 1ag s=0 FINTNI
E

Y [
u1ls t = prqtriq = 4 nazlumssnnuanuadievesteyaraninniuziigasnionaedl

. N q+r
(M) Simple Matching Distance: d;; = e
+r
(V) Jaccard’s Distance: d;; = _a+r
p+q+r

() Hamming’s Distance: dij =q+r

7

42 MimuauARIsvooyaFIUTY YA

D

PoyarFauuin o)

o v d

wa lfl doandvesynna dadinesive

g

Ao 9y < o 1 9/ !
ﬂuaﬂymgm@HaLﬂUﬂWUWN YU 3@16119\19\1@1‘1“ g‘ﬂi'NGU’f]\‘]
U

I v W 1 H
Wudu dadegaluaisian 2

M3190 2 AIvd1ToyaTFILWTYL]

walal sa 1319
J

woilila YU naw

9 =S

nale WU 8173

] dy G

EAYN 1587 9133

Y
TumsuaasmdeyaFanuiiggaivezdounlasausaningganegluglves

9

9 a a 1 =& A 9 = EZ) wva A 1
VBYALBININIAND Y FIVINATITNN 2 wallmzmmﬁmm 2 AUANUA ﬂ@iﬁl!ﬂ%gﬂiﬁ Taosd

a

A A csy = I 1A a 9 vad A =
2UA1 2 A1 A nUaz5en muﬂmgﬂummmmﬂ% 2 AUANUAND UTTVNULASNTA

dy 1 1 < = J 1w A S KR I 1A a 9 A
1o ﬁ?ﬂgﬂi”ﬁﬂﬂzll 2 AUBUNU AD NANLASYIT i]\‘lllﬂaﬂl,ﬂuﬂﬂ"]ﬁﬂilﬂ”lﬂllﬂ 2 AUANUA



1y A A 1 | 1 AR o v A 3 9 a a Y Y
IUNU AD NZ‘]J?NﬂﬁlI!Lﬁ%lIE‘iJiNEJTJi %\Wl']ﬁh’i'LlJE)LL“]J@\‘]UJHGUﬂuﬁﬁl‘ﬁﬁﬂ’lﬂWﬂLlaﬁ%&ﬂuﬂl@yja

o & oy A <3| a 9 ! J
VUIA 4 Yian “ﬁﬂﬂl@ﬂgﬁﬂuﬁﬁ%‘ﬂﬂ 2 %zﬁmﬁmmmmwmﬂuwmmwa”luiﬂsmmmﬁaisum

4
sanazgUinaeae lui

Y
wiiana'lil = (Mu,1l367).(naw,e113))
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A13NN 4 mamwagamﬂimm
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n

2

(n) Euclidean distance: dij = Z(Xik - Xjk)
k=1

n
(V) City block distance: dij = z ‘Xik = Xj
k=1

. C ‘Xik — Xk
(f) Canberra distance: dij =y - "L
o= |xik|+‘xjk‘

(1) Bray Curtis distance: d;; =

(?) Angular separation: dij =

A A
NTHIVESNINY IV

4
9 @

IS Ao A
mif’s]qu‘Uﬂ’J”llli}i]”lﬂL’t]ﬂﬁﬁ (Knowledge Discovery from Text) WuauIveniinie na
awv a d
Tugavemedmilynilszang (Artificial Intelligent) 182 §1UUoYA (Database) MIAUNY
Y < 1 oag Y Y ag A a = Y .
ANuiMINENasIY IEmsontsIsmsduny 14 3 3% Ao matiansiSeus (Machine

Learning), MNeVLNLDY (Template Matching) HazMINnUMleuonas (Text Data Mining)
a ~ 4 . .
1. INAUANSI58UJ (Machine Learning)

MANANS qui’ 981IFUTLVY Inductive Logic Programming (ILP) (Muggleton, 1992)
18 Explanation-based Generalization %39 EBL (Mitchell et al., 1986) ulﬁgﬂﬁmﬂ%”lumi
v P, - o v
Aunuauinnends Iaeluil 1993 11u Delannoy et al. (1993) T@td1o52UU MaL Te

. . = o [ oa: 3 o o £

(Machine Learning from Text) G]N%%i/nﬂ']ﬁﬁﬂﬂ°]J33Iﬂﬂﬂﬂﬁﬂﬂquﬂuﬁ')!LﬂuﬂﬂWﬂg G]Niuﬂ']u
L 2 . . & w o {
Furuvz dassnzmauans (Predicate Logic) wuiludunuanuinalse Teaidsing udqvs

a o v o o [ :
Idmatamsieus ILP vuhmsmanuduiusvesassngmanaas udnimnadaiung ¥
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o . N A .
msutlasszToaldiunssnemaueans ( Predicate Logic) 11 1@ 141mAiia Case-Matching

(Copeck, 1992) #3610819052 0NN MauaaalunIni 9

Text Case ,| Machine
......... Matching Learning

. » Rules

\ 4
A

MNN 9 NTTUIUMT 1AYTINVDITLUYU MaLTe

A A Y ' . A o
welenarsgnilowdn i usguy MaLTe agr11ns2UIUNT Case-Matching 1o
[ < . . X o [
msuastlsz Teanudangu ldnaratluassneainuanas (Predicate Logic) ¥edee1adse Ton

. . .
ndautluassnzmavaaslduaasluning 10

Jim, a member of the Canadian Armed Forces, was posted
to Lahr, West Germany in &i

isa_member(jim,armed_forces)
post_agt_obj_lto_tat(nil, jim, lahr, year_1989)

H @ ] { <
M 10 Ared191se Teangnuaailunssnzmaudas

$10613ena15 U5z Uy MaLTe 1duaaslunni 11 szuvazimsuiasilss Ton
F7

A @ qu’ Y 3
%Qﬁﬂﬂﬂﬂﬂgiﬂ@ﬂﬁﬁﬂﬂ1J‘L!uiﬂlﬂu@]’iiﬂ%ﬂiﬂuﬁﬂﬂ‘ﬂﬂ‘ﬁuﬂ
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Jim, a member of the Canadian Armed Forces, was posted to Lahr,
West Germany in 1989. His wife Louise and their two preschool children

moved with him to Lahr. They broke all residential ties with canada.
Because he is serving abroad in the armed forces, Jim and his family are
deemed residents of Canada for income tax purposes.

While in Lahr, Louise worked part time at a store on the army base.
During 1990, Jim and Louise paid $1,500 to a German neighbour to take care

of their children while they were at work. These payments qualify as
eligible child care expenses.

isa_member(jim,armed_forces) deemed_resident(jim).

post_agt obj_lto_tat(nil, jim, lahr, year 1989)  deemed_resident(louise).

child(childl, jim). work_agt_manr_lat(louise, part_time, a_store).
child(child2, jim). pay_agt_obj_recp(jim, dollar_1500, a_neighbour).
age(child?, preschool). take_care_agt_obj(a_neighbour, childl).
age(child2, preschool). take_care_agt_obj(a_neighbour, child).

child_care_expenses(dollar_1500).

a v g
MNn 11 ﬂWﬂLﬂﬁ\H@ﬂﬁWﬁﬂJ@ﬂTﬂlﬁJu@33ﬂgﬂ']ﬂllﬁﬂ\‘]

o 9 c?/‘ 3 3 o
Wa\‘]ﬁ]’lﬂulﬂllﬂa\‘]ﬂigiﬂﬂiul@ﬂﬁ’lﬁﬂ\iﬁuﬂlﬂu@33ﬂ$ﬂ1ﬂl!ﬁﬂ\‘]ﬁ3~lﬂ‘ﬂ\1l@ﬂﬁ’lﬁﬂ\ulﬁﬂ\?
! o v o & /a @ o
Tua @ 11 087 MM euianuduiusuee1s N INUA lUATINENIALETANILA

9 I o Y, A
A8 ILP iy EBL ’e)’e]ﬂiJ”ILTJIJﬂ;]mLLﬁm'l’ﬂumWVI 12

claim_agt_obj(Person, Exp) :-
isa_member(Person, armed_forces),
serve_agt_obj_lat(Person, armed_forces, abroad),
child¢FirstChild, Person),
child(SecondChild, Person),
age(FirstChild, preschool),
age(SecondChild, preschool),
pay_agt_obj_recp(Person, Exp, SomeOne),
take_care_agt _obj(SomeOne, FirstChild),
take_care_agt _obj(SomeOne, SecondChild).

~ o Aa Yy
MNN 12 ﬂ?@ﬂ’l\‘]ﬂaﬂﬁﬂuz&ﬁﬂﬁluﬁgﬂﬂ MaLTe
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vy Y dy 9 Y 1 kY =) Y
ﬂﬁﬂUW‘]Jﬂ’JHJEGlUﬁ$‘1J‘1J MaLTe ummmﬂuwummgﬁlm 9 llﬂ*mﬂﬂ']‘iliﬂu?,
v o d Ia 4 % a 1
ﬂ’NiJﬂ'iJWU‘ﬁGlJ’E]QfJ'Iiﬂ'JLNu@]“UE]Qﬂiiﬂ$ﬂ1ﬂllﬁ'ﬂ\1“§\1mll']%ﬁllﬂﬂlllulﬂﬂ (Open Domain) LI§1
o ~ Y dyd T ts Y o
ﬂm}mmﬂmmmmﬁziﬂugzmuu fo ﬂ’JHJlliJﬁiJ‘IQJ'iﬂ!‘U@Qﬂ'J'INE (Incomplete Knowledge) U
Ay s Yy Y o q U ST, Y Ay
o iﬂl@ﬂﬁ'l‘iﬂJ’fJ\iﬂﬂiZﬂ@‘U"’llfNﬂ’NiJguliJﬂﬁ‘Uﬂ’Juﬂg‘ﬂﬂﬁﬂTﬁL‘iEJHZ!W’E]ﬁiNﬂQ%%llﬂﬂgﬂth

d A A 14
qNYTU ﬂﬁﬁ]WﬂWﬁ'lﬂulﬂ

2. MgV (Template Matching)

Y

] @ Y I a Y { @
mslfuivuuan1Flumsadaanuiiu duismsadaanuinldiuunlu

U

% [y { . . @
NIZUIUMIENENIANS Feazmangiuauidu Tamumnig (Specific Domain) Hazana

=

Y
AnunUanyazlsIng¥aau (Explicit Knowledge) Tuioneas 143) 1994 1iu Gomez ez al.

o o { v o & o o { o
(1994) IdriuaueszuvdnannuineInudad o1msvesdal uazhoguosdad 1inends

[ Y
#13714n5% (Encyclopedia) Tagldiminannszuun¥odn SNOWY Juin Taoilse Tonlu
a 4 v o J k)
PAATATIYNINILYAAATIEHNNGTUWUT (Syntax) A28 11/5unsunadi)se Ton (Parser)
Q'J an 9 d! an c?/'

wnsgnsszyanurmeuesnsonluilse Ton 18 Femsszyanumnevesnsenluilse Toaiu

y A4 4 < o K
QNI YAINYNFD I VM rules 1agn NN 13 1aAIDIAI0819UDI VM rules LaznINi 14
1eEAIA20819999152 Ton “The crowned eagle of Africa lives in the rain forests and eats

{1 a J v o
monkeys.” ‘ﬁW']uﬂ'lﬁ'J!ﬂi'lgT‘i'J']ﬂﬂﬁNWUﬁLLaZiguﬂ'J']iJﬂiJ']EJ"U@Qﬂigiﬁlﬂll'g?

(ACTION (INGEST
(is-a (relation)) (is-a (action))
{subj (thing {actor))) (obj (thing (theme))) (subj {animate {actor)))
[adverh {prep
(time [at-time]) (with (ltim-ctgy
(negation (negation)) (frequency (frequency)) {utensil (instrument (strong)))
(human {(accompany (strong)))
(prep (physical-thing
(in {ltm-ctgy [ physical-thing {at-loc {weak))) (co-theme {weak)]]]])
{time-unit {at-time (strong))))) (ob] [physical-thing (theme)})

(at {ltm-ctgy { physical-thing (at-loc (strong)))

(time-unit {at-time (strong))))) (DRINK
(during (Wm-ctgy (physical-thing {at-time (strong})))) (is-a (ingest))
(with (ltm-ctgy [animate-body-part (instrument {strong)))) (obj (liquid (theme)}))

(state (state {strong)))))

Ad' [ 1 d' 9 an
NN 13 45]'JﬂEJNWﬂﬂﬂ@]%i%i%uﬂ'ﬂﬂﬁﬂﬂﬂﬂl@ﬂﬂiﬂ?iﬂﬂigiﬂﬂ (Gomez et al, 1994)
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1 I o 1 { ana 3 @ 1
1INNINA 13 i]szumamwaqnaﬁi%’izummwmam'eNﬂim FIVZUAAIRIDENNG
an o A 4 1
Y9N3 3§ A9 ACTION, INGEST taz DRINK Tagnielungazlionsnuuua (Argument) A
[ Y] 4 an ] an /A 4
Gl«fs’ﬁzu,ﬂ;]miﬁzummﬁuwuﬁmqmmwmwmﬂﬁmwu“luﬂﬁm INGEST 91815 N 0 Ua
. . 1 Aaa 3 . .
(subj (animate (actor))) IHV1YAIINI NTYT INGEST #11)5¢5 1131 animate 11d7 animate 3¢
v o J v Aaa I o 1 .
UANNAURUTNNANUHVIENUNTET INGEST 11 actor o3 Tua U0y WUN (prep (with
PN = . Y Y . Y . IS
(Itm-ctgy (utensil (instrument (strong))) HUIDIYNWUN with DININUAIY utensil LA utensil ISV
[ v 7 v Aaa < < 9 ]
ANUFUANUFTNNANUHNIYALUNT 81 INGEST 111 instrument 1109 uaﬂmﬂﬁﬂgﬁi%’izu
J U 1Y 4 [ ] A 4
ANUHUIBUEINIT0UNTD18NDA (Inherit) llﬂmﬂaﬁu'lﬁ'ﬁaﬂ AUFUDITNANUA (is-a (action))
Y Y
an an Y U an Y Ia
Y9IN381 INGEST 92H1118D4 13871 INGEST 11018M0a119100381 ACTION 211013507
g an < v Aaa 1 [
UAAE 9] VO9A381 ACTION Nz 19 1ANuNTen INGEST fenasuriy
(REPS ((VRS (G233)))
SUBJ ((PARSER ((DFART THE) (VERB CROWNED) (NOUN EAGLE)))
(REF (DEFINITE)) (PLURAL NIL)
(INTERP (CROWNED-EAGLE (Q (ALL}))) {SEMANTIC-ROLE {ACTOR)))
PREP ((PARSE (OF ((PN AFRICA})}) (INTERP (AFRICA {Q (CONSTANT))))
(ATTACH-TO (CROWNED-EAGLE (LOCATION-R (AFRICA)))))
VERB {((MAIN-VERB EAT EATS) (TENSE PRES)(NUM SING) (PRIM (INGEST)))
OBJ ((PARSE ((NOUN MONKEYS))) (PLURAL T)} (INTERP (MONKEY {Q (7))))
(SEMANTIC-ROLE (THEME))))

Cutput for Strueture G233:
(SUBJ ({PARSE ((DFART THE) (VERB CROWNED) (NOUN EAGLE)))
(REF (DEFINITE)) (PLURAL NIL)
(INTERP (CROWNED-EAGLE (QQ (ALL}))) (SEMANTIC-ROLE (ACTORY)))
VERE ({MAIN-VERE LIVE LIVES) (TENSE PRES) (NUM SING ) {(PRIM (INHABIT)))
PREP ({PARSE (IN ((DFART THE) (NOUN RAIN) (NOUN FOREST))))
(REF (DEFINITE)) (PLURAL NIL)
(INTERF (RAIN-FOREST (Q {?))}} (SEMANTIC-ROLE { AT-LO(C))
(ATTACH-TO (VERB (STRONGLY))))

d' A a o v o d
M 14 Usgleatdumsiaszinnegunusiazanuruieveslss lenluszuy

SNOWY (Gomez et al, 1994)

1IN 14 vfludedrsvesmsuaainumievetlss Ten 15y SUBJ (PARSER
((DFART THE)(VERB CROWNED)(NOUN EAGLE)))(REF (DEFINITE))(PLURAL NIL) ...
derIneRI a5 519251 THE CROWNED EAGLE @9 DFART, VERB 118 NOUN
fluxiinveafives THE, CROWNED iag EAGLE audiey Taaiud1uuiin DEFINITE

wag laidlu PLURAL #9311 (INTERP (CROWNED-EAGLE (Q (ALL))))(SEMANTIC-ROLE
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k4
(ACTOR))) ¥11803111)a31 CROWNED-EAGLE H1/51asfoniaving tazll SEMANTIC-ROLE
ilu ACTOR 1o asmnulanuminevestlsy Teneaniuudd svUU SNOWY 92341013
anannuioenunIneglugluesnsounnug Taen i 15 nansdiednvoInsouAUg

(Knowledge Frame) N52UU SNOWY a5 190110

CROWNED-EAGLE
(i5-a (eaglej)

RAIN-FOREST
(15-a (forest])
(related-to [(Ga2387)

ISR

(cf (is-a {crowned-cagle)) {@a235))
(location-r {africa ($more [@a237))))
(ingest (monkey {Smoare (©a237))))

(inhabit (%null {Smore {(Ga235))))

AR5

(instance-of (description))
(args {G@x235) (alrica))

(pr {location-r))

(descr-subj (@x235 (g (all))))

(descr-obj (africa (g (constant])))

AFRICA

(location-of (@x235 {(Smore [©@a236)]])

MONEKEY
{ingest % by {Dx235 {(Smore (@a21T})))

AT

{args (@x235) (mankey])
{pr (ingest )}

(actor [€x235 (g (all}}])
{theme {monkey {g (7191

{instance-of {action))

A2

{args (@x235) (rain-forest))
{pr (inhabit}

{actor (Tx235 (g {allj}})
{at-loc (rain-forest {q (7))

(instance-of {action))

Ml 15 A29619n50UANNENASNIINTZVY SNOWY (Gomez et al, 1994)

Ed

1IN 15 IZUAAIDINTOUANUZNTSNIUIINAWNUNNANUNNIGIFY NTO

CROWNED-EAGLE 23 fon (is-a (eagle)) NI crowned-eagle NaNuFNWUT U is-a

11 eagle 11ALNTDU AFRICA veiiarden (location-of (@x235 ($more (@a236)))) VWHNIOD

v o Jdo % o @ Il
Africa UANUAUNUTAUNTOU @a235 1 location-of FINHU8D9 crowned-eagle 0 1feHN

U

. ™ o YY asn a ' o 3 Y A g
Africa HUIDN ﬂ"liﬁﬂﬂﬂ?ﬂllgﬂ?]ﬂ’l‘ﬁmEJiJLLiJLL‘]J‘]J %zmmzmJmsmummgmmaﬂmsmﬂu

& v 9 o Y A g & adda
IﬂLNuLﬂWTS “ﬁ\iiﬂﬁ\iﬁiﬁlﬂﬂlﬂﬂﬂfnuzuu fﬂgﬁﬂ\iuﬂ'ﬁﬂﬂﬂlﬂlﬂIﬂﬁﬂﬁi?ﬂcﬁﬂiuﬂﬁmuﬂﬂﬂ

Y
Tnseadwveansounws Barmihineunds ssuvanannuiuuuieuninuuiiv agsiinig

v s ' ci P, p, 9o Y o g
ﬂuﬂT@ﬂﬂﬂigﬂ@UQWQ gl 1/]5gu]l')bluiﬂ5\1@'51\151]@\1?’131%21414!%“7!,@ﬂﬂWﬁl!aﬁuTiJ”I!ﬂﬂllflclu

1 4
gunwg saganuidezawnsod l1dluszoududunieldudilgmunummzniala
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3. M3NKNDUONAT (Text Data Mining)

o [ v o .. a o
m3tunilesenasumsninganuduius (Association Rules) AotnAlinn1s i
iillosdoya v3oData Mining (Agrawal et al., 1995) Mnensaumaluona1ssiuaumniie
Y 9 A A Y g c: ¥
AU 1Y 13031011 (Pattern) Niraulasenin Tasanugnaunueenuazitlunnuin
Y Y
lifumseyunuun Tagnszuaumstuniiouenasezd 2 Tuaou Ao Tuusnana
a 3
MSAUNA HTONTOUANAA (Concept) oonuINENETHUIL BTNz UnDDVRIgIUdRYya
J 3 . < ) a o ) v o ..
oy duiiaesnazsiteunatdamsiunieseyauiimsfuninganuduius (Association
v Y
rules) n303UUY (Pattern) Miraulveonun 1Tl 2000 1 Loh ef al. (2000) ldvinonasi
IWa (Web pages) ¥1iimsananseuanuaafilsingesnin lunsazionas udvelsmaiia
o A 9 A v v o d < s a d? 1 £
YOININUMUBIVDYA tHDAUNINGANUANINUT vosnougannavuluunazionas &
o 3 o a o ' o A o du < (2o A g
Maananeurla luenans sgimsnvuanguuesmNneIiusiuae gAY o o 14y

o 2 (oA o ~
ﬂTiﬂTVi‘L!ﬂﬂﬂul%ﬂﬁ“ﬂﬂi'}ﬂ;ﬂulﬂﬂﬁﬁﬂ@ﬂiﬂﬂ\mw\l‘ﬂ 16

“crimes” = { crime, crimes, fraud, fraudulent, illegal, ...}
“elections” = { election, elections, term, voter, reelection, elected, electorate, ...}

~ o o AaA 9 [ < I o
MNN 16 ﬂ'ﬁﬂTViLlﬂﬂaqllﬂ]V]Lﬂﬂj%@ﬂﬂﬂﬂ@ulcﬁﬂ@ﬂﬂTﬁuﬂ

A o 2 (oA Yy = q9 a o Ay
LlJ’E)ﬁﬂﬂﬂ’E)uLG]ﬁJGIVI‘]J51ﬂ{]1ul@ﬂﬁ1i@@ﬂu%m'§ mﬁl%mﬂuﬂmmmimmmwayaiu

¥ o .. 3 4 v o 1 {
ﬂ1§fgljuw1ﬂaﬂ')1uﬁuwu‘ﬁ (Association Rules) VoI UIFUADONUIAIA10819 TN INT 17

loans => politicians (Confidence = 82.1%, support = 23 documents)
loans AND politicians => education (Confidence = 17.2%)

~ o o o & 2 oA ¥ A
MNNn 17 S?”]’J’EJEJNﬂgﬂ’NﬁJﬁNWH‘ﬁﬂJ@Qﬂ@uWﬂ@ﬂllﬂmﬂmilf)ﬂ!@ﬂﬁﬁ

. Y v 1, Y v = o
Pierre (2002) llﬂlﬁu@ﬂTiﬂuW‘Uﬂ'ﬂllgGl,uL@ﬂ?ﬂiﬂ’)ﬁlﬂWiﬁﬁN Meta Data %¥39&N1N13
o 1 d? A ° 1 <3 S A ]
NIUUANQUUD Meta Data GULlﬁJW!fW’E)L‘IJL!ﬂ'lﬁﬂ']ﬂuﬂﬂi]ll‘ll@\‘iﬂﬂul“]iﬂ@ ‘ﬂﬂ'i']ﬂj;]ﬁlulﬂﬂ’ﬁTi@N

Y = o Y vy a o A ¥ v v o I
9 Llﬁ'ﬁ]\i‘ﬂWﬂﬁﬂuTﬂﬂ’ﬂﬁJZﬂﬂﬂ!ﬂﬂUﬂﬂTiﬂHWiJﬂ\‘lsll@y’ﬁ GluﬂWiﬂu‘ﬁWﬂgﬂ’JﬁJﬁllwu‘ﬁ‘ﬂ
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151N 321719 Meta Data 14 4 NGUVYD9 Meta Data 1ul Pierre f1viua 13 9214 1u Tamuvos

a (% A Y I 1 [ YY) 1 A
WHAANUNTUATIAN 11l 4 ﬂtjﬁJﬂQ@]'J@EJNGlUﬂ'IWVI 18

Metadata Facet Number of Concepts

Category 11
Subcategory 49
Products 1610
Rating 2

MW 18 NYUVDI Meta Data

1 1 1 3| [

INNINN 18 %umﬂqu%’au‘,mﬂu 4 QU Ao Category, Subcategory, Products (161&

1 Y
Rating ¥31unqu Category vziimstmua 13anua 11 Category Tungu Subcategory i 46
Subcategory “lumju Products 3 1610 Products uaz“luﬂ’cju Raing 12 Rating Tagnsmviua

Aa 1 3 3 o 1 4 o U
amndnlunquitsnuasziilumssimua’liaranr (Predefined) tio 15l umssivuanguves
S | oa o o o ' 2 (A Y = o
aowglanszanaluends vasnnananguuesnewdls Nlsingluenaisuda Jekims
v o J a o I v o Jdo

AumngANUFUITUSe0N Arematinvesmsiurilosdoya sonuniunganuduiuses

o 1A =
fegnnuaalunIng 19

Rule Type Example

Subeategory(A) — Category(B):
AV Receivers — Amplification
DVD Players — Home Video
Main Speaker — Speakers

Product{A) — Category(B):
Yamaha RX /VT95 — Amplification
Samsung DVD/611 — Home Video
Paradigm Atom — Speakers
Product{A) — Subeategory(B):
Yamaha RX V795 — A/V Receivers
Samsung DVD /611 — DVD Players
Paradigm Atom — Main Speaker

Product(A) — Rating(B):
Yamaha BX /V795 — GOOD
Samsung DVD/611 — BAD
Paradigm Atom — GOOD
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MNN 19 ﬁ')f]leﬂQﬂ'J'liJﬁiJWU‘ﬁ“ﬂulﬂ



32

{ <3| @ 1 v o ' <3 g
‘ﬂ'lﬂﬂ'IWﬁ 19 *1]8Lﬂuﬂ’l’ﬂfﬂ\‘lEU’ENﬂ;]ﬂ’)']iJﬁiJWlJﬁ‘ig‘H’JNﬂ@ulﬁlfﬂﬂ 1¥U A/V Receivers
. . ! . . |
- Amplification WHINED Subcategory A/V Receivers ﬂzagﬂu Category Amplification 11l

v
AU

Nahm and Mooney (2002) Tdrauemsauinaug vinenaisalems lgmsana
<
fﬂiﬁ‘L!L‘VIﬁclmflﬂﬁ’li(lnformation Extraction) @@ﬂmmuiugmmmmﬂiausi’fmg,a (Frame)
v ¢ 29y a o Ay 4 v o oda & o
udrntiulfmatianisiuniesdeya ilemnganuduiusinnatuluaden (Slot) vea
N5OUAITAUNA (Information Frame) Fidr0g19vsmsanaasaumalueons uaasl3ly

NINT 20

Dievcumet

I am a Windows NT software enginser sesking
a permanent positlion in a small quiet town

S0 - 100 miles fpom Hew York CiEy.

I hawe owver ninecesn years of sxperisnce in
all aspects of developmant of application
sofcware, with recent fofus on deaign and
implementation of systems involving multh
threading., <client/server architecturs, and
anti-piracy. For the past five years, I have
implemented Windows NT services in Visual
Ce+ [(Iin C and Ce+=}. I AlS0 have designed
and implemented muleichreadsd applicatisns
in Java. Before working with Windows NT,

I programesd in C under OpenVME for § years.

Filled Template

title: Windows NT software snginser

location: Hew York Clcy

language; Visual C++, T, C+s, Java

platiorm: Windows NI, Openvks

Area: mulcl-chreading. client/ Berver,
antil-piracy

years of experience: ninetesn years
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e HTML € language and DHTML € language
—+ XML € language

o lllustrator € application — Flash € application

¢ Dreamweaver 4 € application and Web Design € area
—+ Photoshop 6 € application

e MS Excel € application — MS Access € application
o ODBC € application — JSP € language

o Perl € language and HTML € language
—+ Linux € plat form
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2.1 FuAms19@9819995mnuUgY31 (Zero Anaphora Resolution)
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2.2 BuAMsaztenNY (Textual Ellipsis Resolution)
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(Meronym) fUdouand 18113 uagudeyadilu WordNet uilugiudoyamves
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M1 H Wdeslinauynsy 2 mpine mu Inewazmisengy mlslumsuilad
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Input : S 15 the current sentence
Output : S is the solved sentence.

EllipsisRes (S):

1 N = getSubject(s)

2 1f N 1s no possession preposition:
3 Sp= getPreviousSentence(S)

4 1f N 15 “part, piece” or “plant part” sense:
5 while Sp '=Null:

] 1= getSubject(Sp)

7 if N 1z same I:

8 1f I 1s no prep(I):

9 Sp = getPreviousSentence(Sp)

10 continue

11 addPrep(N_prep(I))

12 retum S

13 else 1f N 15 meronym of I:

14 addPrep(N.I)

13 retumn S

16 else 1f ¥ 15 meronym of prep(I)
17 addPrep(N_prep(I))

18 return S

19 else:

20 Sp = getPreviousSentence(Sp)

21 else: return S
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[ object [ prop [ value ]/ADVP ]/VP]/S

[ object [§/vt [ prop [ value J/ADJP J/NP ]/VP ]/S
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[ object [ prop [ value ]/ADVP ]/VP]/S
[ object [ 1 [ prop J/NP value ]J/VP ]/S

[ object [ v 1 [ prop value J/NP ]J/VP ]/S
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gnum num measure
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approx 13 ZU1U/qubo
notless ulli/neg Howi ﬂdi/qubo
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ANl
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inch ‘5’3/01 length 254
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milligram Haansu/cl weight 1
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taste nﬁyﬂi}/ adj sour hue=20
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taste Lﬁﬂ/adj spicy hue=180

taste ifin BU/adj spicy hue=180
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color Dd/adj means
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Indefinite determiner indet Glﬂ, U

/ A o o [ 4 o '
ﬂ1§1QN‘H’Jﬂﬁ N4 “Ifu@ﬂTﬂiglﬂﬂﬂWf’lﬂlﬁWﬂlmgﬂ’JﬂEI'N

yHaveIRInMAN Ao A30814
Adjective adj U, M, Anaudnn
Adverb adv NANAW,NI, 1N, gAY
Adverb Markerl advml1 0819
Adverb Marker2 advm?2 W
Adverb Marker3 advm3 Tag
Adverb Marker4 advm4 an

Adjective Before Noun Adjbe AN, ANWORA L,




MIINUINN A5 FUAMTIANAIENEAUIVLAZAID814

79

FHAVDIRANHUHIN BT

0819

Classifier cl

Won,UAAT, M9szme

2
,YU etc.

MSWUINT A6 FUARUTLANAITUTIUIAZ A8

BUAVDIRITUB 1Y fMeio foeg
v J
. . . A
Conjunction conj nag, Tundl

E4
. . . (Y ' <
Double Conjunction conjd M...U0e, Tai...n
. . . J Y 9 1 ]
Noun Clause Conjunction conjncl n, 1, 1aun , [¥U

MINAUING A7 FiAMIZIINAYNINUAZAIDE

FHAVDIMYWUN e GPLIAR

.- o 4
Preposition prep i lag 1o
co-Preposition prepc FEHIN....0U

MWD A8 FiaMUTzInNA1gMIuLAZAIE1

FHAVDIAIGMY Ao

PRI

Interjection int




MINHUING A9 Filamlszniglasianazaiedis

80

yiavaamgasin e GRLIAK
Prefix1 prefl 119,71
Prefix2 pref2 I%EJ, in
Prefix3 pref3 17
MIWUINT A10 AR 1TzIAnfasienazfiedng
a [ t% o 1 o v
FHAVDIAAINY SR f70819
Affirmative aff ﬂlz, fl wiJ, of
Particle part in, Yutes
4‘ a o o a % ]
M319WHINN A1l suadszananlasuazdiedn
siiavesmlias e e
Negative neg l‘l,iJ, i, 13
M598I0 A12 FHARLTLIANATEININEITIANDULALAIDE1
~ 4
FUAVOINIOINNIYITIA o oo
SR f170819

fou

Punctuation punc




M39NUINT A13 ¥HARTZIINFIUIULAZAI081d

81

FUAVDINIUIU Ao 0819

idiom idm nldyn

v 9
MIIWUINT 14 FHARLTLNNAILNTNTTUIINUASAIDE1

FHAVDIMUITNITNIIDN LRI 0819

Passive Voice Marker psm an, Tau

4 @ 1

MWD A15 Fiad)ssndydnyaiiazdiosn

[ d

rHavDITYaNH feio RGN

Symbol sym 494, 4
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ﬂ‘igfl}aﬂ1iﬁﬂ‘bﬂ HazNMININU

¥o —umana

9 = = d‘ a

M aeu 1 Mne
da

ORI

Usziamsanmn

o [ Y d' ]
dumiarinnmsauilagiu

d' o Lo % L%
aouninuilagiiu
NAIUALAULAZT1IAN1IHINT

= Ay Yo
numsanun 1ds

WIBDITONA AKIU
Sudi 15 WOBNIAN 2520

gzan

Uszoudny TsauSeumenia 5 famaluglu
(W.91.2532)

usenAnuIneudu 1suSoumealuginode
(W.91.2535)

1. (Bidnnseiind) Inndumatiamalva)
(W./.2538)

1ha. (natianeuiiunes) ao1iumaluladsvuena
Inenuanald (w.e.2540)

AU, Grnssunouiimes) anzdmnssumanas

aouuma lulagssuana (W.A.2543)

910130 1 2@ 4

PINeaemnA 11 Tags 1w uInan3 1% INeuvAaIval



