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The Approaches for Word Sense Disambiguation (WSD)
FENG Zhiwei
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Abstract:The author discussed in detail the various approaches for the Word Sense
Disambiguation (WSD): the approach for selection of commonly—used sense, the approach using
POS for disambiguation, selectional restriction based approach, robust WSD, supervised
learning approach, bootstrapping approach, unsupervised approach, dictionary—based approach.

These WSD approaches are all very important for the natural language processing by

computer.
Word Sense Disambiguation, WSD happy.
(i)pen play—pen *“
(1) pen
(iii)
Bar—Hillel 1959 (iv)
Fully Automatic, High Quali-
ty, MT FAHQMT)
FAHQMT
1959
pen 40

John was looking for his toy box. Finally he

found it. The box was in the pen. John was very
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“ My daughter works in an office”

works
“ " works
“ It is a gas works”
pen “ I read the works of Shakespears” works
“ ” pen «
” The box was in the pen “ works “ ! works
2.5 AR T IR CHE Y 77 7% works
“ " works
3BT IR IRFIRY IR X HR &
face: face “ " (selectional restriction)
face ! § “ The (type hierarchies)
house faces the park” faces
* " “ " Katz  Fodor(1963)
“ She pulled a long face” face Hirst(1987)
! " dish
: ? “ In our house, every body has a career and
May:  May “ " none of them includes washing dishes,” he says.
In her tiny kitchen at home, Mr. Chen works ef-
May ficiently, stir—frying several simple dishes, includ-
“ ” “ May I help ing braised pig’s ears and chicken livers with
you?”  May “ ? green peppers. “
« "% May "
Day is first day of May” May

works

.32,

cal object)

PATIENT

dishes (physi-
dishes
wash  PATIENT
washable stir—fry
(edible)

“

" You shall know the a word by

the company it keeps

argument
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Well, there was the time served green —

lipped mussels from New Zealand.

o collocation feature
Which airlines serve Denver? o co—occurrence feature
Denver
Which ones serve breakfast?
serve PA-
TIENT serve
PATIENT serve An electric guitar and bass player
PATIENT mussel Denver  break- stand off to one side, not really part of the
fast scene, Jjust as a sort of nod to gringo expecta-
serve tions perhaps.
4 &R IRXHIE TR
“ " (rule—to—rule
approach) (stand — bass
alone approach) robust
[guitar,NN1,and,CJC,player,NN1,stand, VVB]
(target bass
word) (context) 12
[ 12 fishing, big, sound, player,
o fly,rod, pound, double, runs, playing, guitar, band.
guitar and bass player
o stand
[0, 0,0, 1, 0,0, 0, 0,0, 0, 1, 0]
o
player guitar
1 bass *
o
) SERSMEITE
(Supervised Learning Ap-
(fea- proaches) Bayes

ture vector)
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1 Bayes

Bayes (naive Bayes classifier)

s=argmax P(sIV)

ses
S s S
\Y
n
s=argmax P(s)[IP(vjls)
seS j=1
1992 Gale 6
duty, drug, land, language, position,
sentence 90%
2

(Decision list classifiers)

bass

fish — bassl

striped bass — bassl
guitar — bass2

bass player — bass2
piano — bass2

tenor — bass2

sea bass — bassl
play/V bass — bass2
river — bassl

violin — bass2

salmon — bass1

on bass — bass2
bass are e bass1

bass1 fish bass2 mu-

sic

bass  music

. 34.

fish
fish bassl
True
True.
1994 Yarowsky
(log—
likelihood ratio) Sensel

Sense2

P(Senself=v)
Abs (Log - ———)
P(Sense,lf=v)
v Sense f

Sense

Yarowsky 1996
95%
6.8 W EE IR XHE 7%

Hearst 1991 Yarowsky 1995

(Bootstrapping Ap-

proaches)

(seed)

1991 Hearst
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[ ]
1995

One Sense per Collocation

Yarowsky

(indicator) fish

bass]1 play

fish——bass1
The researchers said the worms spend part
of their life cycle in such fish as Pacific salmon

and striped bass and pacific rockfish or snapper.

Saturday morning 1 arise at 8:30 and click

on “ America’s best known fisherman,” giving ad-

there are only a half a dozen who can play the

free bass with ease.

An electric guitar and bass player stand off
to one side, not really part of the scene, just as

a sort of nod to gringo expectation perhaps.

Yarowsky

12 96.5%.
7. A S BRI X HL T %
(Unsupervised Methods)
(sense tagging)

vice on catching bass in cold weather from the bank bank1
seat of a bass boat in Louisiana. bank?2
8:30 “ ” money
Louisianna loan water
play——bass2
We need more good teachers — right now, 1
x1
bank building Joan money morlgage river water
loan 150 20 70 100 50 10 40
money 600 500 100 400 50 30 70
water 15 400 40 70 1 400 500
water  loan
money money  loan
money  loan
money water loan water @
money  loan @
bank1 bank1 @
“ ? water
bank2 bank2
“ ? Schuetze 1992 1998
(agglomerative

clustering) N
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90%
2
Schuetze 1992
tank/s 8 95 80
plant/s 13 92 66
interest/s 3 93 68
capital/s 2 95 66
suit/s 2 95 54
motion/s 2 92 54
ruling 2 90 60
vessel/s 7 92 58
space 10 90 59
train/s 10 89 76
cone cone3 ever-
green tree pinel ever-
8.E Tir# Ay im W HE /5 7% green  tree Lesk (Pride
and Prejudice) AP newswire
2 12 50-70%
121 70 K. Jensen J. L. Binot
(Ng, Lee, 1996)
(machine readable dictionary) with
(Dictionary—Based Ap- INSTRUMENT PART-OF
proaches) - case
ambiguity . “ 1 ate a fish with a fork”
1986 M. Lesk fork “ an instrument for eating
food” instrument  with INSTRU-
MENT with
pine cone cone INSTRUMENT
pine cone : K
I ate a fish with bones”  bone
pine 1 kinds of evergreen tree with needle — “ a part of animal”
shaped leaves fish “ a kind of animal” with
PART-OF -
2 waste away through sorrow or illness with PART-OF
conel  solid body which narrows to a point
2 something of this shape whether solid or American heritage Dictionary bank
hollow deposit deposit
3 fruit of certain evergreen trees bank

cone3 pine cone

subject codes
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bank  deposit EC Eco-
nomics 1991 Guthrie

LDOCE Longman’s Dictionary of Contemporary
English, 1978

47% 2%
40
Bar—Hillel 1959 “ the
box was in the pen”  pen “
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Brown, Peter F. , et al, Word—sense disambiguation us-
ing statistical methods, In proceedings of ACL 29,
1991
Gale, W., Church, K., and Yarowsky, D., A Method for
Disambiguating Word Senses in a Large Corpus, In
Computer and Humanities, 26. 1992
Lesk, Michael, Automatic sense disambiguation: How to
tell a pine cone from an ice cream cone, In Proceed-
ings of the 1986 SIGDOC Conference, New York, Asso-
ciation for Computing Machinery, 1986
Yarowsky, David, Unsupervised word sense disambigua-

tion rivaling supervised methods, on Proceedings ACL

33, 1995
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