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Abstract

In order to populate ontology, this paper presents a generalization method of ontology instances, extracted from texts
and web pages, by using unsupervised learning techniques for word sense disambiguation, which uses open APIs and
lexical resources such as Google and WordNet. According to the experimental results, our method achieved a 15.8%
improvement over the previous research.
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o) Man : [+HUMAN], [+MALE], [+ADULT]
Woman : [+HUMAN], [-MALE], [+ADULT]
Boy : [+HUMAN], [+MALE], [-ADULT]
Girl : [+HUMAN], [-MALE], [-ADULT]
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¥ 1. NSM v ¢4
Table 1. NSM semantic primitive

Substantives: 1. YOU, SOMEQNE, PEOPLE, SOMETHING/THING, BODY

Relational substantives: KIND, PART

Determiners: THIS, THE SAME, OTHER/ELSE

Quantifiers: ONE, TWO, SOME, ALL, MUCH/MANY
Evaluators: GO0D, BAD
Descriptors: BIG, SMALL

Mental predicates: THINK, KNOW, WANT, FEEL, SEE, HEAR

Speech: SAY, WORDS, TRUE
Actions, events, DO, HAPPEN,
movement, contact: MOVE, TOUCH

BE (SOMEWHERE), THERE IS, HAVE, BE
(SOMEONE/SOMETHING)

Location, existence,

possession, specification:

Life and death: LIVE, DIE
X WHEN/TIME, NOW, BEFORE, AFTER, A LONG TIME, A SHORT
b ITIME, FOR SOME TIME, MOMENT
s WHERE/PLACE, HERE, ABOVE, BELOW, FAR, NEAR, SIDE,
pace:

INSIDE
"Logical” concepts: NOT, MAYBE, CAN, BECAUSE, IF
Intensifier, augmentor: VERY, MORE

Similarity: LIKE
e Abagl

MultiNet2 ol A A}&38}= o] 7 ou| A &

1) http://www.une.edu.au/bcss/linguistics/nsm/semantics—in-
brief.php
2) http://pi7.fernuni-hagen.de/homepage
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Table 2. Sematic features used in MultiNet

Mame Meaning Examples

+ e
ANIMAL  animal fox person
ANIMATE  living being tree stone
ARTIF artifact house tree
AXIAL objeet having a distinguished axis pencil aphere
GEOGR geographical object the Alps table
HUMAN human being woman ape
[HFO (carrier of) information boak grass
[NSTIT institution UNO apple
[NSTRU At ument hammer maountain
LEGPER  juridical or natural person firm animal
MEMTAL  mental object or situation Pleasure length
METHOD  method procedure boaok
MOVABLE object being movable car forest
POTAG ]:uﬂ..rn'l.lnl agent motor poster
SPATIAL  object having spatial extension table idea

THooNC  theoretical concept mathematics  pleasure
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Argument 2: equipment

{ARTIF+, INSTRU+, MOVABLE+, SPATIAL+}
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Fig 3. Generalizing process using WordNet
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Argument 1: handsets  {SID-03488438-N}3)
Relation: isa
Argument 2 equipment  {SID-03294048-N}4)
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JT’-'EL A} wrol o] oju] & A H (sense differentiation in-
formation)”7} glefok SHCH10]. o]&fst AR E Aoz
Z317] Y8l B AFeMe T J=ulS o] &dte] Oy

19} pe HHe A

2 rl HUSEIE
2
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F4(gloss)>

“telephone set with the mouthpiece and earpiece mounted

3) synset ‘“handset French_telephone”©] L,

on a single handle”%

4) synset< “equipment”®]il, F4(gloss)< “an instrumentality
needed for an undertaking or to perform a service”
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Table 3. Proposed WSD algorithm

Algorithm WSD (Sentence sen, Word w) {
A& senollA] WSD thdete] wo A§ 4cto]
FE3 AHTUAR &
ARTWARZ = G849 100719 A AT
ZHE QofdrE &

fo
12
)
[>
(m
=2
2
s
2
=
5]
e
oo
2
N
A

for G =0;1<n; i++H) {
Meaning(si(w)) = =02 HE si(w)9] syn-
set, ‘491l 39l F&
Sim(w, si) = Context(w)2} Meaning(si(w)) A}o]
o FALE Alxt
)

smaxsim = n7/19 Sim(w, si) & gl a3t
o]
if (smaxsim = smostfreq)
sfinal = smaxsim
else if R > A7 {
sfinal = smostfreq
}
else
sfinal = smaxsim

}

w WSD tj’d o

sen w7k E3H] e AEHEd

n w7k 7kl ejujef

si(w) wel & n/ll gnE 5 i-AA ¢n|

Context(w) wo AR (from Google)

Meaning(si(w)) | si(w)<] U EA R (from
WordNet)

Sim(w, si) Context(w)2} Meaning(si(w)) Ale]<]
A=

smostfreq wo n7l ulE F HoHlE 9|

smaxsim w] n7l] 9nlE Z+ztel| ial] LojF n
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H

R Sim(w, smostfreq) / Sim(w, smax-
sim)
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wel 2ju|
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e IC(€) 2)

Jiang & Conrath[12]¢} Lin[13]-& Resnik $=2JollA &t}
FAIE 12 48 F glde TAES Bnaste] 27 o9
e AR s AR

IC(¢,)+ IC(cy) — 2sim,, (¢ cy)

5 (3)

sim oley,cy)=1—

251mM,., (c17 02)

SimLZ’n(Cl’CQ): m (4)

Pirro & Secollll E&Aol oEst= IC 718 FA:
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synsetS o83t FAYLR EjAY WEAZ, WSD]
Aos ABAHoE Frtshrle] £ HAE ot A9
H ddol = F 1,024709 £33 5463712 HAF L3
S

#H WSD Al=®le] 4585 H7kels Senseval-1, 2, 3
H7F 3] 2 Y3rHs B3 WSD Ads o5 A
B oo oumE  HuxEe  ou|(most-frequent
sense) 2 AA = WHS wo]~gk (Baseline) o] g} &
on] gAH FFLeR T AFES AT (supervised
learning)®] A9+ 1 HI AFso] wo]xEle H5E
TS ABlEhe Adxola, uife]  MuAbEE
(unsupervised learning) W2 Ho]2=g}1e] Aol A A
B2 Aol HAHA 9

2o ATl A ASEE Tl om A gareFe Al
SIM(W,  Smostireg) &t SIM(W,  Smaxsim) @] H]&  R(=Sim(w,
SmOStfqu)/Sim(Wy SmaXSim))To: * 4°ﬂ Xﬂ/\]% H]'Q']' 7ELO] 0131174]
27 044 W 7P £ A5E B

43 AR E FE37] Y8t WSD glideele] A
< g & 2 N/ F&35e] Agsigon, T4 Aol
o] 71 AW S 4B FEIS wrt 7P £
BT

¥ 49} ¥ 59 98] H]& Ro] 040]x, AR F&
SEA(CW)7F 4Y o, A A3t 718 A Y8 & F
ULk 2 A Adxe) 7|E AFAHeY vlaE T 69
AA = AT

11) http://www.cs.unt.edu/ rada/downloads.html#semcor
12) http://www.senseval.org/
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¥ 4. 1]& Rell W2 AF A7 (Resnik FAHE2], CW=4 4&)
Table 4. Experimental results according to the ratio R

R Threshould Correct Nouns Precision(%)

(Resnik, CW=4)
0.2 4459 81.6
0.3 4460 816
0.4 4466 81.7
0.5 4431 811
0.6 4336 79.4
0.7 4111 75.3
0.8 3683 67.4

E 5 o BEOAHEE Y FF dolfd w2 43
(Resnik f-AF=2], R=04 %-&)

Table 5. Experimental results according to the number
of extracted words for adjacent context

information
Context Window Size | Correct Nouns Precision(%)
(RESNIK §AtE, R=04)
1 4431 811
2 4456 816
3 4463 817
4 4466 817
5 4464 817
6 4464 817

omle] RIEAHRE 3 o]§3H Lr Aol
Context(w)$} Meaning(si(w)) AFo]2] FAIEE
wjAH o R ALke 3lo] M £ A4S BYA, v
o] HIEAHRBE Hgsl= ZFo+= Jiang, Lin, Resnik 59
71 f=Y AR AR S 483 Age] FUsHl
2 AEe 1Ytk

2 AT vuatEEe] fae] Eoj7kARE wo] gl
of 77k deS Hola lom, udy FES A
g 71& A6]e Blas] B ut 15.8% AT A5 a4k
< Rola FS F1E & 9drk [6]2 WSD diid dojd
EOHRE FEete] FE4 1 gEE JAE AL
slar gloj A, EAA R RS AASHA A FslaL,
AL AARE e who] ool o3 HAMEE F7] uliE
of & AFHT £X

i

s 2

¥ 6 4
Table 6. Experimental results

ojnjolIEHE fela] el L=
oo Total 20|18 (R=1) 0| & (R=04)
xperiments N
OUNs | Correct | Precision | Correct | Precision
Nouns (%) Nouns (%)
F|rfylc o|n| Met 5463 R ; 4459 | 816
Klapaftis et al., [6] 5463 3218 589 3601 659
CHOf OfE 5463 3879 710 -
o oo Pirro & Seco 5463 2382 436 4455 815
e Jiang 5463 2382 436 4466 817
(CW=4)
Lin 5463 2382 436 4466 8L7
Resnik 5463 2382 436 4466 817
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