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i 1 Iﬁj EI‘J %Xfﬂ% (polysemous word)

fEm JTHE 3JT8K 175 FIER
iz B T EAEs | | T ATy
EEARIER 1R L REIR
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e WZARZE
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R () 2 EN

Marrian-Webster#l 12 iq] #iL CORACDUE 18 FH 7 i)
il JE XY il JE XY
go 63 FT 26
fall 35 S 20
run 35 _F 19
turn 31 -+ 19
way 31 -+ 18
work 31 = 18
do 30 o 18
draw 30 K 18
play 29 =) 18
get 26 7 17

SIHEFN1993,  (DUEESESORTIE X H shRED



i 73] S]] AR
R SCRAARY , HESH 55, 1983, FERe s ik

L] A
1GIE S G = s = AR G S G S =

FAL Y A 1973 52.3% 40751 87.9% 42724
% XA 1801 47.7% 5629 12.1% 7430(14.8%)
Mt 3774 100% 46380 100% 50154

Sl G T 55 R SCHES— MG S 8 GESSCY D 20004E5531
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(2 LK% 3 MR ZNERES AFEE
fide o EAE O RE Z o4
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i 2 Iﬁj )ZEHFLB’Z (Word Sense Disambiguation)

WSDf7 S 4R 1 =~ fi) L

D e Al — AR AN 2 3], WHTRR— 22X )

il A B R
- In) & %ﬁ%%ﬁjﬁ

2) XEARERAT ORI X, BT | et
T BN R] I35 BT 1R X 43 b J L.

3) L RS IR A £ S, e e A
A iE ) X Im



i W[ 2 — > “word” [ “sense” ?

B —— Bl —— A
T —— TR —— TR —— TR

P KEINIL —— KB AR . ?
IRAESR AT 4 KL ?
PRIZAN NEERBLEHR (578 VD

L2 R E A EK — LR FAIMER 2



e s 5 1 X

= You shall know a word by the company it keeps
OWIHAE. FRELE) —— J.R. Firth, 1957, A Synopsis of Linguistic Theory

1930-1955, In Studies in Linguistic Analysis, Philological Society, Oxford.

Sy <= Context,

...............................................................

S, <> Context, -+ fF&HEContext
W < \
o Gnfar$k Context

\ Sn . > Conteth



i3 & FWSD 7 i

= 3.1 K T-BayesHl i ik
3.2 BT HAAEBKIA
= 3.3 FE Al SR MR UT VA
s 3.4 BT SRR LR TR
s 3.5 B s BIAIDUE U I T VA
= 3.6 BT HERKIIA
Cir] A BE VR B sl



i 3.1 L-F-Bayesian Discrimination ) Jy 4%
= Galeetal.,, 1992, % 7612 Xia], #HEMH%90%

1) pevFEdrn R EHEE (training corpus)

2)  MBRIETERHEE I ZR B3 5 iR 2 R AR R
3 2] <qm] AR

3) XMF—AN AR 2 S, AR IR AR E
FER, TFEEAEARrEE S, BN S
Prl RetE demr,  WIRE 1 XCIUH) E IR 22 XCRAE
AITESE MR




Bayes decision rule

= WIR PG | ¢)>P(s; | c) NWsense(w)=s", s Fs,

1

P(C |5,)P(s,)

P(s, |C) = P(C)

s'=arg max P(s;, |C) = arg max P(C 1s)P(s,)

P(C)
= arg max P(C |s,)P(s;) o

Count(wj S )

P(C|s,) = P({w lw, eC}ls;) = \ EC Count(s)

Count(s )
Count(w)

P(s;) =



i Bayes decision rule (%)

s'=arg max log[P(C | s;)P(s,;)] = arg max[log P(s;) +log P(C | s,)]
= arg max[log P(s;) +log [1 P(w; |s;)]
S w,;eC

RN
= R s'=arg max[logP(s ) + ZlogP(w | s.)]

weC

Nljsense(w)=s"



%%HXIEJX%H /D\%i/f (Training)

for all sense s; of w do
for all words w; in the vocabulary do

Count(w,s;)

Count(s,)

P(Wj |Si):

end
end
for all sense s; of w do
P(s,) = Count (s,)
Count (w)
end




i lﬁj )\(ﬂ[ﬂ}i%i/f (Disambiguation)

for all sense s; of w do
score(s;)=logP(s;)
for all words w; in the context of w do
score(s;)=score(s;)HlogP(wis;)
end
end

choose s'=arg max score(s,)

S




ta] XA,

LN

W, P(s) B R mE BW G ST A
S;
%1 0.3 0.40 0.10 0.01 0.01 0 0.20 0.27
E, 0.5 0 0.25 0.5 0.01 0 0 0.15
%3 0.2 0.01 0.03 0.05 0.45 0.45 0 0




~Bayes )| FJWSD 7 1

N

He ol e ] A2 R /)N i e 1) FEL B

score(F,) =10g0.3+10g0.1+10g0.27 +10g 0.01

score(,) =10g0.5+10g0.25 +10g0.15 +10g 0.5

score(F,) =10g 0.2 +10g 0.03 + log 0.05

BAR, score(F,)m N, PrLL=aiESLL g E o024 I



3.2 T HAR B HIWSD JjiA

= Brown, etal, 1991, N TMT, WMTHERZMN3I7 %42 5 £145 %

Z M ¥ A ZN=X S N TR IE B EARBUE
CyEiE ) (JaB)

Prendre take A 1) 2 prendrelf) T /& mesurelyf
[pra:dr] make B (1) B 1E Yprendreff) =ik 2 décision s}
vouloir  Want = ] I AR =vouloir A HLLE I T 2
[valwazr] - like 1 ] 1 2 vouloir Jy 4 P 25 2

cent percent A (9 23— ] M cent /e 11 i Sk per i
[sal c. 2RI ) A2 T A 1] Ycent /e il BT



i flip-flop .12

...............

...............

P(r,q;)
]R, P i>71j ]
(R,0Q) = Z; q% (74;)lo gP(Iq-)P(qj)

B € —AMMETE A e B AR E e Rt L, .t XAVRTE ]
e 2 i)

X A%Xﬂ,AT%%ﬁﬂ%%@@%wwwwn
BEHLIE L, L, .t S S, ATOAER={r,, 1)}

FHv,v,,.. er#“%%Q{mqﬁ QLRI EAS EH %
Ko HR#IEQ, HIMERMITIE, REMATXANLE, E@JI(R Q)
PEAREF P (B ERHO ik



| ‘_____-' /

-
- ,

i

1

1

|

1

\ .

- -

Y S

~

—_—
d--
’

7

’
’

T

~

S




< | 'f
i E

B IWSD 5 745

EER D AN TR
YN ZRTE AL 2

%EEE'/ (XJ@%)
Hi#l G5
B )
FAMUE )
FHHAM CUWE)

{t=5%, t,=0F}
{V1= EE;%Z,V2=:‘F&,V3=:F§,V4=/J\%,V5= EE&%)I—L]A}

FEAZEN=10

Count(t,)=3, Count(t,)=2,
Count(v,)...=Count(vs)=1

Count(t,,v,)=Count(t,,v:)=0,
Count(t,,v,)=Count(t,,v;)=Count(t,,v,)=1

Count(t,,v,)=Count(t,,v:)=1
Count(t,,v,)=Count(t,,v;)=Count(t,,v,)=0



T HAE BBIWSD i (82
ri{t =i} r2{L=M0%} | e |

q 1 :{V1= EE‘%Z’V2=TIQ} qz:{V3=:F5,V4= /J\ T‘/FE,V5= EEK%WJ}

l,, £,
L(R,Q)=p(4.q,)log PUd) | o sy, ) log—2Y22 )

p(t)p(q,) p(t,)p(q,)
1 10x1 2 10x2 1 10x1 1 10x1
= —log + —1log + —1log +—1log
10 3x2 10 3x3 10 2x2 10 2x3
2 _ S egto- L
Bekas \ = 7g 0810~ 11082430 L(RQ>L(RQ)

ql:{v,=4R,vs="15,v,=/Niii} q2:{v,=HL¥, vs=H L}

LRQ)= 2 1oglX2 4 D yogl?xD, 0 0q 10X0 2 1, 10x2
10 3x3 10 3x2 10 2x3 10 2x2

5 1
_ > logl0— —log108
10 50008




Bayes 7 iz HAR BT VAR LK

= AH[A:
A it B F AT SR TR RHEREA T 9%

L]

. R
1) 4 “HE A
= Bayes/ji%: NiELg
o« ARG /NESS only one informative feature
2) XY GRiB B ) B KAN A
= Bayes Jiik: ATEART S G B
« OERTE: WIBINgHR, FEMRTEEZER

a bag of words




3.3 H& T uA] R HJWSD U574

= Lesk, 1986, #:f1*%50% -70%_ [n]
= Ja] MiUBE X cone
“* a mass of ovule-bearing or pollen-bearing scales or bracts in/trees of the

pine family or in cycads that are arranged usually on a somewhat
elongated axis. (F4 1)

¢ something that resembles a cone in shape : as ... a crisp cone-shaped
wafer for holding ice€'cream. (HzAs UKL #K)

= JEETVH I
< WEEIP i Hltree > cone 2 KR E Ky pA AL
% (BB b Hlice cream > conell) B BV B & S oK Ak



i Fe i) BB X HJWSD 5 v B B ik

1)
2)

3)

4)

5)

—AMZ A E T X (S, S,,..., S )

2 SCHIAE X (S e na— X (D, D,...D,) ,
BB (D)) SR ARE T — Qﬂtﬂf)”Eﬁ?ﬁ:XEPH’Jﬂ{al a, day, ... }s

%)‘(ﬁlf*ﬁ‘ﬂﬁiﬁ@i?i (C) L, mrafE 5% (),

L) SRR AR N A e 1% 2 SCA BB R SCREIE R ()
!E/\f%‘ﬁﬂ (W) M H AR (B, E,..0 , BMEX
(Ew,) DT A éﬁtﬂﬂ'ﬁﬁ%ﬂ'ﬁxqﬂmﬂ{b b by...}o

W — A 22 S ELARTE S5 i SCIRN, - moxt 222 SCan] B AREAS X
WSy, v Score(S)=D, (U E )

weC

0 {a,anay...} N ({bpby.} U...{b,,b,})
W Score( S NAEPTR IS, AEAi%Z SCHR 1) I



JE T 1A HORE SCIYWSD v 744

Word | Sense Detinition (from Collins COBUILD)

pen | Sy:2E A pen 15 a long thin object which you
use to write n nk.

S;: = | A pen 1s a small area with a fence
round 1t m which are
kept for a short time.

sheep | 8;:2F A sheep 15 a @@ with a thick

woolly coat.

He don’t know exactly how a fox could have got into the sheep’s pen.

Score(s,)=0
Score(s,)=2

—— | Sense(pen)=s,




5T 1] BURE M YWSD v /N2

o FHIERHE IR TR AR, A 2 SR SE Bl

FH A ) s Sk 042 22 S G e A

o FH ) SRR A T ] SCHEEL, mﬂ%ﬂﬁ¢ﬁ%Xﬂm
BN NI, MXEHE BEE SR UNE T £
SCHR PN R RS O JE MR G ) 4l i o 25 11 45
RKﬁﬁi%%ﬂKﬁ%%,ﬁﬁu—ﬁM%%ﬁﬁ
RS S, TR PR R DLEAR ] R K = 15K
A 5 7EF 5 3R] X

o [T BORE SRR PR, X PP v N R T SRR i R A
% ORI HEE, R,




i 3.4 /:\:‘:X%}éiﬁjl\{ (thesaurus) B(jﬁ?i

= Yarowsky, 1992. i{#:12/N2 Xidl, MERIZ92 %

n RN AR
— MM S, — 2 SAAAE XA M A ] B g A R 11 X
%lé’ iiﬁé, %EE{ZIKL%%EP, Eﬁﬂ%T*/l\z)\(lﬁJE@)\(%%g?
B Btz e 1 —AN I

Lt e iE 16 “crane” A A, R fRCm e,
Ry, AU E T LRI XA R, J5EE T8
WX A XK. Ui R REM A 2 “crane” H I A HAATE B
@ WA X2, sEhr BB stniE T “crane” it X I,



iix;éﬂ 1IWSD

R LR A T 8L

1. i Be o B — A SRR R, PR
R AIE TR0 T 1% R IR (weight)

2. X T—ANBEARESE PR 2 ], M 4L ] 1] R
J& TR SRRt RN, R ] e A
RIIABAS SURAE N 1% 22 S I ) SR i




e R LR WSD IS AR ¢

StRogetim] #itHp AR 2K (3L104140 2% F T IR, AR AL S IX iR ) B
C (AN B SR R S 1004 18D VA2 %ds  (Yarowsky s £E )]
B Rk EH Grolier 5 BB 19914E K L i, 1000 )73 BiAS)

Lban S A TR 2R R 20 1A (1 RS | H Yarowsky, 1992)

Training Data (Words in Context)

... CARVING .SB The gutter adz has a concave blade for form ...
... uipment such as a hydraulic shovel capable of lifting 26 cubic ...
... on .SB Resembling a power shovel mounted on a floating hul ...
... uipment , valves for nuclear generators , oil-refinery turbines ...
... 00 BC , flint-edged wooden sickles were used to gather wild ...

... l-penetrating carbide-tipped drills forced manufacturers to fi ...
.. ent heightens the colors .SB Drills live in the forests of equa ...
.. traditional ABC method and drill were unchanged , and dissa ...
... nter of rotation .PP A tower crane is an assembly of fabricat ...
... rshy areas .SB The crowned crane , however , occasionally ...




B R TA L WSD I AE =)

s NCHATE, R A bR B CRIPRFETE (Salient Words) , JF
HE AR RS (Weight) , THEAR N

P(w| RCat),  p(wIRcaty & rwiti il rReatk iy

Weight(w) = log( P(w) ) P(w)Frw BN R 00 B %

B SN T 2R R AL 1] N HAB R ]

B FRE TR HHE
species(2.3), family(1.7), tool(3.7), machine(2.7),
bird(2.6), fish(2.4), engine(2.6), blade(3.8),
breed(2.2), animal(1.7), cut(2.6), saw(5.1),

tail(2.7), ... lever(4.1),...



ST XA ML Y WSD I FE (=

o WA RARREST LR 2 SGR B g 1 R TiikE: iz i b
N ICH R R TAYRE ], AR YEBayesi kI, il SR IK BRI AL 1] B M. () AN ] SC
RIIBUEZ AN, WA SRR IR R ABUE Z i K, %2 A gt TR K.

... lift water and to grind grain .PP Treadmills attached to cranes were used to lift heavy objects from Roman times, ...

TOOLS /MACHINE | Weight || ANIMAL/INSECT | Weight
lift 2.44 water 0.76
lift 2.44
grain 1.68
used 1.32
heavy 1.28
Treadmills 1.16
attached 0.58
grind 0.29
water 0.11
TOTAL (11.30) || TOTAL 0.76




g Thesa‘u rus-
AL TR Y )

i T K I WSD i 2

pased WSD 1] LA Ay 2 X /4~ 22 SCTA| By
¥ IR TR a1 o P =B = e e TR

AT, 122 SCIR I SO FE )R8 1

%
w0 ST

HUILE A

Iper

TR
EISUPN I ER QTS L ORI EATD
IR AT XK B2 Sl BT

o AR EE AR EE KBS de s ia] U 22 SCRIBORBCE (L
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= 0 I

Xl AN

= 22 SR ORI 7



i ST

WA 22 A Birfe bR SO S R C bR s
NI SEBIHEAT R LG, SRHEWT 222 SCin ) ST

e Lbin: sEWFEHS $7/B02  5/A01
MHTEIAN A T

A 50 5“5 ARE AL, TR T s I
“F17 X Ijiprid AB02




3.6 FLTH)5E 3R (Decision tist ) 1] J7 72

N

* Yarowsky,David, 1994, Decision list for lexical ambiguity

resolution: application to accent restoration in Spanish and
French, In Proceedings of ACL 32, pp.88-95

* Yarowsky, David, 1995, Unsupervised word sense
disambiguation rivaling supervised methods, In Proceedings of

ACL 33, pp.189-196



—

» dJBe = e _
WHE 5. B350 E (accent restoration )

s EE B e

B B

cote cote RV vivre sur notre cote ouest toujours verte
[ko:t] (coast) creer sur la cote du labrador des

travaillaient cote a cote, ils avaient

coté il (side) du laisser de cote faute de temps
[kote] appeler ’autre cote de I’atlantique
passe de notre cote de la frontiere

Yarowsky, 1994



ST HIE R 7 AL

1) B R A AR AR B S A
2) WS SR SCE B TE R, BT AR AN AT R KA
3) B ] FIK AN 1] 6 N R <FE e iR (collocation) #EATSET

Position Collocation cote | cotd |
-1 w du cote () H3G
la cote TG0 1
un cote 0 216G
notre cote 10 70
+1w cofe ouest 288 1
cole est 174 3
cote du 55 156G
+1w_ 42w | cofe du gouvernement 0 G2
2w -1w cote a cofe 23 ()
Lk w palsson (1n £k words) 20 0
Lk w ports {1n £k words) 22 0
+k w opposition (in £k words) () 39




CHIERRI TR FEARTTRE (9

4)

THESELAREE (log-likelihood) , FiiHlER, AR A:

LoglL = AbS[Log(

LogL
8.28
7.24
7.14
6.87
6.64
5.82

P(Accent _Pattern, | Collocation,
P(Accent _Pattern, | Collocation,

Evidence/Collocation Classification
PREPOSITION QUE terminara terminara
de que terminara terminara
para que terminara terminara
y terminara terminara
WEEKDAY (within k words) terminara

NOUN QUE terminara terminara



B AR TR FEARRE (4

5)  AHIMIE L B9 A e 0 i N A1 B ORI T E

% M iAlw + wlT£E [’ context

l  fo

Word Evidence/Context LogL Sense
terminara . 8.28 1
A
- terminara . 7.24 2 s it
7.14

e LR




iﬁx;ﬁ%@aimﬁa@ R

= ET A (1999) (M E ALK DOE XHREOTRY 5 %

(P35 Bk ) 19997 5341
= Yarowsky, 1995

T N
AR B RN IR RUBNEILCEC]
o D) ERAEE O
EE2C CU IR
g

) MR — AL, P

o< SN B 1T A I
WA T, Rah R
IPNES EN G NE AT
FNIR A
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""" | e — A




i WSDRIT [ [

TA) SR = B T 1 e
2) ERCIEA B 2 e — M IR X “A 2R —— AR AE”
3) ] SGEAH AR
4) XWSDRGHIPFT A (pseudowords)

SJEROA T SRS T EEER T
% —— TR 1 =
FTHRMS —— 3790 1 i R s



iWSDﬁﬁﬂB’JM

Mlas®lie: JF L ) HFRE | KW KAMkF KA
» [FEER: WHENE K court
s SUARARIE: fEFH, EE AR, PPERRN, ..
o IEEARH. FHERIRSE —— kP



i N

A LIAERIWSDEARRT 75, AT EAESS TR P ) 7L
(1) el e 3 1] SCHEBC) PSRRI 2

R M (R IE Y KVEBE? YR S 2
UK H? A SCRRIE VR 2

(20 WA ARARAY, i, OB SR IXAE A0 2
ATL2 Gk — bl ik ?

e B W), Rl EE G e

mission impossible ?7?




i HE— 4k B SR

Lesk, Michael, 1986, Automatic sense disambiguation: How to tell a pine cone from
an ice cream cone, In Proceedings of the 1986 SIGDOC Conference, pp24-26, New
York, Association for Computing Machinery.

= Brown, Peter F., et al, 1991, Word-sense disambiguation using statistical methods,
In Proceedings of ACL 29, pp264-270.

= Nancy Ide & Jean Veronis, 1998, Introduction to the Special Issue on Word Sense
Disambiguation: The State of the Art, Computational Linguistics, 24:1, 1-40.

= Gale, W., K. Church, and D. Yarowsky, 1992, A Method for Disambiguating Word
Senses in a Large Corpus. Computers and the Humanities. 26, pp. 415-439.

= Yarowsky, David. 1992, Word-sense disambiguation using statistical models of
Roget’s categories trained on large corpora, In Proceedings of Coling-92.

= Christopher D. Manning & Hinrich Schutze, 1999, Foundations of Statistical Natural
Language Processing, The MIT Press. Chapter 7

o HFN1993, (PUEESISCARME X HART) » #oRE T B GBS B
Tie) » TERRE AR 19964F i .

s ORXERZELSE, 2000, (HLESEHUEIREE) , MAURVE TR H AL, B9,
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1.

AN WIDGE 22 3G AN RISR T Cr LA 2% At AN [R] 1R A1
EINPSTIN: AP IE Eipri: @ S EAViENi D)

AT DE 2 SCHIZS SRR ) 2257, bt 22 il AN Rl R S8 nT
HE B MBI A ke s (- BoRSk —— B sy <
FaC—<—h =), Mz Xahia A AT R H i iR
N, WATREHAMEI R CHTFH——4THFHLD

S A ST A Il B2 5%, LIt e i
i, AR, A A 2
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