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FEIXBERMEZRFD. . ex. "bank” $EMR etc..
WEBR A% (Word Sense Disambiguation ; WSD) & I
XNR7Z - 7-EER D HWi D Z &
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Akito Yamaya
提喩
例：ペンは剣より強し
ペンは文字通りの文字を書くものではない


m i (5 =)

m Tk
m A7) E (12 =)
m RIS X 2 BEERMEAEN (20 X—2)
m Al E (6 X—2)
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- eI
. EED LI - FIR

4/72


Akito Yamaya
教師あり学習
	コーパスが存在しない
教師なし学習
	元々ーパスが存在する


m BE7VEEE T 5 A8 v 7 (Chap.16) & %\ d
74y T4 v 7R E R %
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EN7 Y EHENF S

m AA7 )R 7 A5 ) v (Chap.16) & 5\
74T 4 v 7R E R %

m NLP IZRWT T LT IZ 2 R 325D T, 7
NDONTHENBT =I5
EEL 0 (THUTEEICH )
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pseudo word

T AL, Sl &I IFBERE 2 & EE2 KRICHE L 2»
T ERELDTHERGEERZ W5

PHRIGE E I ANTNICEo 72, BB EWEZ 5. 2 - 51
ex. banana-word Q

FEERIZ X
FELIEE L AV F LD 5D
BRI AT % 34T 9 %
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Akito Yamaya
例えばbanana-wordという言葉に勝手に意味を付加する


FERETR

TNV ZALDEZZRTDICIEEREZ RS
CZTERETHEZHMSOZVERVOL LS DL E LD

R
m EBRIEIEE AT TO R IEMREE S
m Gale 523~ L 72 EFRIZ 97-99 %
TR
m Baseline EFEIEINL 2 H D
m TJEERRD 7 LY L%
B U 72 IR D IEfR3R % fil 9
m 90 % { 5V
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LUT D &9 R CL 2 v 5
mow  BEBGE
mse  EBRGEDEIR (sense)
mc  EHREED R (context)
WL, BEREED FAM word & %>
myv, XIROHDFE (vocabulary)
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o

RHFEW ISR LTI R)Ls 3DWT 5
m Hifli~ A X8R (by Gale 5)
m [FEEER 7 7 2 —F (by Brown 5)
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Akito Yamaya
訂正
未知語→曖昧語


AR DIEPRUC N A APERLR 2 >
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s = argmax Pr(sk|c)
Sk
where

S, Is a sense
c is a context
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argmax Pr(sk|c)
Sk
Pr(c|sk)
argmax ————Pr
2 pr(e) )

argmax log Pr(c|sk) + log Pr(s

Sk
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argmax log Pr(c|sx) + log Pr(sk)

Sk

argmax Z log Pr(v|sk) + log Pr(sk)

k vee
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s = argmaxlog Pr(c|sx) + log Pr(sy)

Sk

= argmax Z log Pr(v|sk) + log Pr(sk)

k vee

mclZBITSv DMVEEZREL TS
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BN A RE

s = argmaxlog Pr(c|sk) + log Pr(sk)

Sk

= argmax Z log Pr(v|sk) + log Pr(sx)
S vec

mclZBITEv OMVERZKRELTS
m EPICZDREVBRY STl bbb

ex. ¢ = { election , president }
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BN A RE

s = argmaxlog Pr(c|sk) + log Pr(sk)

Sk

= argmax Z log Pr(v|sk) + log Pr(sx)

S
k vEc

clcBIF 5 v OMVEZKEL T3
m DI ZDREDPRD T2 b dH D
ex. ¢ = { election , president }

m HEICIHIZEAEDEGE ) FC WK ICTRTES
(Domingos and Pazzani 1997 )
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Pr(vls) &> Pr(s) i MLE TR 2 7% 513

AT — 2 T Z 5720
by

Pr(v|s)

Pr(s)

C(v,s)
C(s)
(s)

C(w)




BHRERICKD 7 O—F

B~ A ZREDZN D275 % 9 RGO Ry D7 7' —F
(Brown et al. 1991)

BEBRGEIZ DWW T, indicator Z H W TEKZ AR TE 5
indicator & 13

m HINGE

m D RE

m T CEIRCEPNTEEITH S0
mEE W) HE
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Wﬂz.bi {A prendre &\ %) BjEa X
H 58

m measure 72 o 72 5 take
m decision 725 72 5 make

E V) EEEERD
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O DIBIRFEIZ DT
PR {1, ... tn}
indicator Dl {x, ..., Xxn}

Bl Z X, prendre &\ 9 BEBREEIZDWT
tl = take , t2 = make
x1 = measure , x2 = decision
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Flip-Flop 7JLTJY X A

)

ZO7NITY RLEHEER{t} 222038l (ZnE e 7 7
A LIS

indicator ZZNZFNEL 5D 7 7 ZIHIfAHT 3 & 5122
DNZ7EIT 5

max /(P; Q)
where
P = {P1, P2} = partitionOf {t;}
Q = {Q1, Q2} = partitionOf {x; }
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Akito Yamaya
２つに分けるときにだけ有効
３つ以上に分けるときは効果が無い


loop (P = random) =
Q <« arg-max[Q] I(P;Q)
P« arg—max[P] I(P;Q)
if P ==
then return (P, Q)
else loop(P")
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DL B3N 7 ) 4

Thbb, BEEEICOW Tsense £29 7L ZE A5 L 7=
T B ETE, L2LABRBSHRED Brown 512X %
7Y ZLDHD indicator 137 XNV TH B EEZLDH T &
HTE 3

Z993E, TRNLUDPEsense N\DI Y EVTTHS
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Dictionary-Based Disambiguation

)

HEHERIEYY =7 A2 v 5 FiE
fELIFIcb it > T

m sense definitions

m semantic categorization of words

m bilingual dictionary
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Akito Yamaya
これがメイントピック


mREmICEDCWSD

FEER—RI2 X % WSD O ¢— i b D (Lesk , 1986)

Bl 213" ash” E VI BTN LTRD LI B2 ODEENDH B
m sensel

m tree
m a tree of the olive family

m sense?

m burned stuff
m the solid residue left when combustible material is burned
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ffI3C: This cigar burns slowly and creates a stiff ash .
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#H13C: This cigar burns slowly and creates a stiff ash .

m the solid residue left when combustible material is burned
(sense 2)
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#H13C: This cigar burns slowly and creates a stiff ash .
m a tree of the olive family (sense 1)

m the solid residue left when combustible material is burned
(sense 2)
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513 This cigar burns slowly and creates a stiff ash .
m a tree of the olive family (sense 1)

m the solid residue left when combustible material is burned
(sense 2)

m = sense 2 ZER
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Akito Yamaya
aは気にしない


E'ija{sl,...,sK} WH-oft LT
%%@)’C{Dl,...,DK} L2
wDIAYTXFAbcl iﬁh%%ﬂ%h@imv 2 L C

E, = | J{D«lv € D}
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let ¢ = context of w

let k = argmax |Dy N {E,|v € c}|
1<k<K
Sk
where
Dy = bag of Definition for sj

EV = U{Dk|V c Dk}

32/72



let ¢ = context of w

let k = argmax |Dy N {E,|v € c}|
1<k<K
Sk

where
Dy = bag of Definition for sj
EV = U{Dk|V S Dk}

m Lesk S AIC K % & IEEERIZ50-70 %
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Y —Z AzZzBHWWSD

>V —7 A (Thesaurus) &1, HEED LA/ MBIk, #
g7/ ARBEGR, RIZEREMR. FHEBIR A ST X o THEE 2 0
L. RRD) - EEE,

[-]

Y — 7 ANIHERFIO—Fi & W 2 503, — RV SERERE
HIZAPEEICHEHEZ TR INTWEDICINL, V=7
ANFFERDORIOERD 6 . RO haBE P> T &, H
MDOHGEITET Z 2B TEL LI ICH>T 5,

(by ja.wikipedia)
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W7 s Y — 7 2D
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Walker ’s thesaurus-based algorithm

HiffiZe > — 7 2 D
m BKGEwW OBy TF A e
BwWDEEs I LTV =T RICXE39 727 b
a—Ft &753
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Walker ’s thesaurus-based algorithm

Hiflize > Y — 7 2 Dl
m EHGEwW BNy 7% A b c
BwWDEEs I LTV =T RICXE39 727 b
:"—P t; }:?‘%
m SR DTN BEDN, ¥ 7P 27 Fa—REdig
ThHorbDDMEz2ERs DRAaATET S
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Walker ’s thesaurus-based algorithm

Hiflize > Y — 7 2 Dl

m EHGEwW BNy 7% A b c

BwWDEEs I LTV =T RICXE39 727 b
:"—P t; }:?‘%

m SR DTN BEDN, ¥ 7P 27 Fa—REdig
ThHorbDDMEz2ERs DRAaATET S

m AaT7DRKE G DEEREEINT 2
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Black (1998) & A/l interest, point, power, state, terms & \»
9 HAEE DBEERIEMRIE 2 50 % D IR CHBITE

AHL, 205 DDHFRIRKEBRIEARH 2% L v DT 50
% V) DIFT I
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AVEL2—FD2_aTNIIBVWT w22, Ltwnw) FiE
Zy Y — 7XK%W5WﬂEJ%%?t®@$#“

57\
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m BEUREE w DFEFE s IS d 5
UV—=FAATAVRL LTS
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Yarowsky ’s algorithm

m BHRGEwW DOFEE s IT0T 3
UV—=FAATaAY Rt TS

m AP 1003EZ DDA VYT XA £T 5
aA—NABHRICRH L TCarvyTFXF A 24 E S
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Yarowsky ’s algorithm

m BHRGEwW DOFEE s IT0T 3
VY= AATaAY %t LT3

m AP 1003EZ DDA VYT XA £T 5
aA—NABHRICRH L TCarvyTFXF A 24 E S
B2V TXANIECLS>THTIYEE2D
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Yarowsky ’s algorithm

m BHRGEwW DOFEE s IT0T 3
VY= AATaAY %t LT3
m AP 1003EZ DDA VYT XA £T 5
aA—NABHRICRH L TCarvyTFXF A 24 E S
B2V TXANIECLS>THTIYEE2D
B ECaAYTFANMILoTATIVEEZS
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Yarowsky ’s algorithm

m BHRGEwW DOFEE s IT0T 3
V=7 AATaAV%ZtE LTS
mEETLIC100EE DDAy TXF AL T3
a—RN2ARRIIH L CaryTFF AL 24 E 3
B AVTFXFAMIGECLS>TAT IV ZE2%
GV TXAMNILkoTHTIVELE LS
m BREZE YT XA MNCEEICI > TATIY 25
Z5
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AVFF AP clIXLT
HNIBLY—FRAAh T3Vt 2HEDS

. Priclt) ,

Pr(t|c) = 2 ( )

Pr(t)
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AVFF AP clIXLT

HNIBLY—FRAAh T3Vt 2HEDS
n

Pr(c|t)

Pr(t|)_ P()

Pr(t)
m HHIAR A ZE

FV(v|t)
H Pr( v)

vec
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AVTEFAbcITRLT
HHIBZLY—FANT AVt BED S

Pr(t|c) = PI;((C|;) r(t)
m BRI A RROE
Pr(t|c) = ’;;f{i;)fnr(t o

score(c, t) = log Pr(t|c) /
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AVFTFARcIZHNLT
HNIBYY—=—F3RAh TVt 2HEDD

MMQ:%%?Mw
m A DRE
Pr(t|c) = %Pr(t)

vEc

score(c, t) = log Pr(t|c)

B AATVREDKEE I T 3 DEER
ZOAVFEAL BB I BATTY He) EF D
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m A7) IEHLTRE Y 2 L i

T; = {clti € t(ci)}

Vi = {alv; € ¢}
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RDOZNZHOWHEDO LT OMY 1D B (b 5 EHA)

|V, T
Privilty) = —=——"
(vl (ZI\/jﬂTf|)
O_lvinTi)
Pr(t;) = —

(ZZ“/jﬂ Ti) §



FD 2 ODMERICE 5T, w DFEED s, THLLE
score(si) = log (Pr(t|c)Pr(c))

uhb’ﬂij{ 7;% %Sk %@ﬁj‘h iJ:L) o e
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Word Sense

bass musical senses
fish

star space object
celebrity

Roget category

MUSsIC
ANIMAL, INSECT

UNIVERSE
ENTERTAINER

star shaped object INSIGNIA

interest  curiosity
advantage
financial
share

Table 7.6

" Foundations of Statistical Natural Language Processing”

247 X— kX D H|H

REASONING
INJUSTICE
DEBT
PROPERTY

)

Accuracy

99%
100%

96%
95%
82%

88%
34%
90%
38%
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Akito Yamaya
カテゴリの数が４つ以上になると極端に落ちる


BE_SANOERICEDCWSD

TLDEEZ it LTE S 6B SiE~OHR
&,

HoEEoa— 1 2%2F|HT 23

(Dagan et al. 1991 ; Dagan and Itali 1994 )
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%

HEHEE interest (X 2 D DPRLHGE Beteilingung, Interesse D
3% % showed interest & \»9) b ih3d o 71

m show — zeigen
m zeigen Interesse & 135 )
m zeigen Beteilingung & IXEH R\
Z @ interest 1% Interesse DREFTZ & 7D 5
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FeDBl 7z EEREEDYH INEE T Z 1L g 2 BhE & v ) BIR
ZR&ELT

score(s) = |{c|R(w,v),w' € T(w),v' € T(v), R(w v’)}l

s’ = argmax score(s)
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Dagan and ltali DFEEIZH )P LEMLR I L2 L T TAT
7 A GED ro'sh (head, top) % 90 % ML ETIEL <HHBITE 7
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m One sense per discouse
m One sense per collocation
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Akito Yamaya
同じコンテキストで曖昧語が何度か連続で現れた時それは同じ意味を持つだろう


m BEREEwW DMEERES T3 F X2 X v MizDonT
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m BEREEwW DMEERES T3 F X2 X v MizDonT

m NS OHALIC Y] 5 T (KB H 75 DRk 13 section 15.5)
ZRENDw IZOWTHERZER
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m BBHEEw MEHRNIES T2 FXa Xy MizonT

m NS VHALIC I:{?JO’C (E@J b ﬁ@;}jﬁﬁnﬁbi section 15.5)

l&aﬁl/ﬂ%’%ko“(éf@wa) %%%ﬂ D 5
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ED X)) I e
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ED &) B aIT b )
m BT — 7 DR SRwWGG
m HEBES NGV

m B ZXRIRZ R A A V2 NRET B,
HERR

o
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Akito Yamaya
例えば化学の翻訳をしたい時化学のコーパスがなければ教師あり学習できない


HETS V2

LD k9 BB BED
n T — 5 S AV EA

n FEEDE SN VLEE

m BSR4 A Y 2R L T 20, WEOREI

m AT — 7 BEGDLE, b5 AARYICEEREZ Y T
J92&9 0 LIFAARTH S, KilFaZ ek
5TE5
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I}Elﬂinnw
W@nn%&...s;(
WO)).CBJTE C;

SR ¢; D v;
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Akito Yamaya
多めにとってもS20=0になるように工夫すれば問題ない


EM algorithm

a—%ZA C
E TV = (Pr(vj|sk), Pr(sk)) &
WL TR NEOE

I(Clp)

log (H Z Pr(ci|sk)Pr(sk))
= Zlog(z Pr(cilse)Pr(sk))

Iz KILT2ET NV p 2RI L 720
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Akito Yamaya
EMアルゴリズムの目的はモデルμを正しく作ること
すなわちIを最大化すること


Pr(vj|sk) MO Pr(s) 127 v L Bfiiz# D4 T3 &
Y Lo

| 5N % % T E-step M-step Z#& D iR

loop:
E-step; M-step; loop
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— WRHER T 7

for all i, k

hy Pr(cilsk)

Xy Pr(cilsk)

Pr(ci|s) DRHICIZHFISA ZRKEZ D

69 /72



- AKILAT Y 7

Pr(vjlsk) < < Z hix

vjec,

1
PI‘(Sk) <— 7 zl: h,'k

Z & EHEROBAIDS LIS 723 DMLY 75 5,
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R TEET NV ZH VT

s’ = argmax Pr(si|c)
Sk
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m EM 713 XA Kk 555 256 X— Table7.9
m FEER—ZXTOIEME LD 5-10 % KA
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