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FEE D EREE

AEDBE

mEEET. L EHRVATL.FHPEARTUOY
L. FaLRT—E=E

AT TR Bl ESEDODH
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B EEDZE
BOLITRT|(Eor, AY [FAD1
A’MDO0or 1[a

A

FEE D EREE

LLED#EYRL Al

mZiT, 5l computer network
B Z&Ateof"&E T | Al lack of stimulus

B A5 BNEER fEA.

B 255 #4ET. 6l global data, balancing act
B3GR AEAT . Al first order logic

BEEHDHE

B (5|2 E)" (e &) (R ER ) ?)(Fe R A

aAl) ") % &



FEE D EREE

BOSVREDGE
B EA“de” 45, 51 assemblage de paquet,
reseau de satellites
BEEDHHE,
mAGE foRER, fhaERl fAaERl, 4AEdl de FAEdl,
ZE BNERA AR




I,

BA 4 51 0D FHEE b L &(termhood) D
EE=HRE

<~dJ: document set of domain,
D={d,,....d;,..d o)}
<wj: word appeared in D, Wy={w,,...,w,,..}

<-wij: word(wi) appeared in d.
<f(wij)= d; R DOw,D HIR SRR
<g(wij)= 1 when w; Is in d;,
0 when w; Is not in d,
CXETOHRBEICED2DOR,

<-average word freq in d; = If; f (wij)

! Z f (wij)

Nt —

w




> HAHEEE I AXE | [THFANGZRNGET
575\5575\ i f (wij) Zj f (wij)
17 > fwi) DT> f (wil)

» Similar 1dea; tf X idf

tf xidf; = f (wij)x log( 1)

2 9(wij)

> UED2D1E, HBHXE T THERI
LCHET HWEBETHERS




RBEOHEEELSD

vV UL EDAEFLNT L termhood FBIAS ELT=
1D, FTEHBE.
VHAXEIZTHEHE T HEENAE
VIBESNI=-XEIZFFITHIRT HEENHE

VEXEDFTHANEIZIEITHEII->THEH T HHEEE
HZ DX E D FEE(or index term)

VEXEIZTEWTHESMICHEOHLHEENAHE
v Etc

;ﬁb(iéfiiﬁé‘( HITAREDHEEICEK
5>XEZEfE (document space based method)

VRISGESRS (BEZERICEKSRAG) TN




&)

HE5EE . EEE (collocation) M

unithood, termhood X =

T FEﬁ /f )

O0FJ . TELTEDNSAS

SEMhESIH

(unithood)ZER~ &2 &I 7‘&6

OEAREBHEGHETLHELE

MIZEEICEUVMEET
- Contingency matrix

ONniEXE
BZFAHITHHE

ZRICHEITHES

E) DB A S HAT

'E'é’%)b\’énﬂ’\é

<k

= A0 Fﬁﬁo)%}fn-l' E’] |§:|_




Contingency Matix

- ODNHENEELTOEEITLSILEDFESIZELS
W1 no W1
W2 a b
no W2 C d
\ ZEEREE
=log POV W) =log an ,N=a+b+c+d
pwhpw2)  “(a+b)@+c)
) (ad —bc)?
® X 2FIRTE £ T @a+b)@+o)(B+c)b+d)

@ Log likelihood ratio



Contingency Matix (HHEFik=EH1)
S DNEFEDEELTOREDEESIZLD

K=F - KF
e a=10 b=5
- = c=5 d=980
OHEEEHRE  Mi=log—
(a+b)@-+c)
10x1000
=log
(L0+5)x(L0+5)

—~l0g3333=838



Contingency Matix (FHEFEHRE=EH-1)
S DNEFEDEELTOREDEESIZLD

KF - K
N a=10 b=100
s8] c=90 d=800
= aN
¢HAFHE M |=|09(a+b) a0
_log 10x1000
(10+90x(10+100

~10g0.09=3.18



HEBR=DMER
O®_DOHEMEELTOHEEDEHEEIIZLS

KF - K
e a=1 b=0
- c=0 d=999
aN 1x1000

*HEFREY " Ynag oxg
® N TIHBEKRFFM>dicelfR I (EAFE)

. 2a 2
Dice = log(a =log(lx—)=0
S @i O

compare previous Dice =10g(10 x 152015) =1096.7 =2.74
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Contingency Matix ( x 2F#&7E &)
“ODHEEDERELTOEEDHEESIZELSD

K=F - KF
S a=10 b=5
-oR&E c=5 d=980
X 2R TE
N (ad —bc)? ~1000(9800-10)°

=489

“(a+b)a+c)c+d)b+d) 15x15
ok

1D x 2N T TEX
ToOFEIZHE

x 985 x 985
132(30.1% LA




2 _

Contingency Matix ( x 2 TE &H51-1)

- ODDHENEELTOEEDEFEEIIZELS
K=F - KF
R a=10 b=100
o & c=90 d=800
® X 2FERTE
N (ad — bc)? ~1000(8000 —9000)*
(a+b)a+c)(c+d)(b+d) 110 x100 x 890 x 900
SERHE1D X 2F N TEAE(L75%LL

T>REICHKE

=0.11



Likelthood ratio

{RE2H1: p(w2|wl)=p(w2|-w1)

R EHH2: p(w2|wl)>p(w2| =wl)

H1,H2®DlikelihoodZL(H1),L(H2)E9 &
oga=log M) AEHECKY /NS

Wl W2I[XBEEEE
L(H1),L(H2) DEF&EITE Lo EmEE




S5

a+b
Hi: p(\/\/Z|VVl)=p(V\/Z|—V\[|.)=p=W
a

H2:p(w2|wl)=pl=——,
a+cC

b b
b+d N-a-c

b(k,n, x) = (ijk (LX) IHA

p(w2|—-wl) = p2 =

L(H1) =b(a,a+c, p)b(b,b+d, p)
L(H2)=Db(a,a+c, pl)b(b,b+d, p2)



S5

HL: p(w2|wl) = pw2| —wd) = p=—2> _0,015
a 10
H2:p(w2|wl)=pl= = = 0.67,
p(wzwl)=p a+c 10+5
p(w2|—-wl)=p2= b = b = > = 0.005

b+ d N-a—-c 980 +5
n
b(k,n,X){ijk(l—X)(”k) T IHSAR
L(H1) =b(a,a+c,p)b(b,b+d, p)=0(10,15,0.015)b(5,985,0.015)

L(H2)=b(a,a+c, pl)b(b,b+d, p2)=b(10,15,0,67)b(5,985,0.005)

L(H1) 1.39x10°*
L(H2) 1.60x10718

L(H1), .
L 2)) 53 = AR

<<1

= log(



aTEHI-1

10+90
—H1: p(W2 | W) = p(W2|—wWl) = p= =0.1
p(W2|wl) = p(W2|—wl) = p 1000
a 10
H2:p(w2|wl)=pl= =—=0.1
p(wz|wl) = p a+c 100 0-1,
b b 100

= =0.11

w2 |—wl)=p2-= =
P( | )= P b+ d N-a—-c 900

b(k,n,x) = (ijk L-x)") TIEAE

L(H1)=b(a,a+c, p)b(b,b+d,p)=Db(10,100,0.1)b(90,900,0.1)
L(H2)=b(a,a+c, pl)b(b,b+d, p2)=Db(10,100,0.1)b(90,900,0.11)
L(H1) 6.58x10 %
L(H2) 4.10 x10 #
L(H1)
L(H 2)

~1

= log( ) =0.68 = AEIZILE TiE A2



2 E5EE  collocation®d

unithood, termhood (3& = 2= )

048 & & XOcollocation D NER#EE(Z LD
1 Xtract

_EE_

OFE=ZRHICHETHEE

up

LET ABENEA BT OS5 S DRFRE

OE=DEEZ R T ST
OC-value, EHERK




1E =& Collocation& (&

@ A sequence of two or more consecutive words
€ regarded as a syntactic and semantic unit,

€ Non-compositinality: its meaning cannot directly be
derived grom its components
@ kick the bucket

€ Non-substitutability: cannot substitute other word into its
component
€ white wine # yellow wine

€ Non-modifiability: cannot freely modify its component

® BEFIZHEOMNEE--&5% # BEFICKEGEONEEST-
K%



SHREBIREONIE—HE5H. 68 485H.
<>‘ﬁ%ﬂ _*LuJ:éj\ﬁ TG4 ER, %FEJ .EE
SEEHAE: Eﬁ’%ﬂ EELE-ED ., EFAEED
85% MNEH 4
< #EE - collocation:
SFDERNEZDEKREFMSERTEAL
<-United states, FEMDF. ->idiom
S ERFELTULVESTEHLL(AERE)




o)

R Ic & DCollocationiht

O Smadja, Xtract System Computational
Linguistics, 1993

O Collocation M8

1. FEEEEREH{%: make-decision, hostile-
takeover

2. ETELT-4%5a4]: stock market, foregin
exchange

3. AIDT>TL—k:The Dow Jones average fell
NUMBER* points to NUBER*




XtractlZ# [+ 5Collocation DIEZ A

| WEWiAEERE ML= &
WiD$EE ZATcollocation

-5 4 -3 -2 - W +1 +2 +3 +4 +5



Xtract: stagel: Extracting
Significant bigrams

1. Producing concordance( 5ER5I). 2T
DEO—/\NA+ HFEW ’E L\ WZE
CETHOXZTHH

2. Compile and sort: WEH 9 HHZE Win'
W BjEEBEN -G E T H IR 9 38 E freq(Wiy
(-6<j<6)ZEtHE

3. METHAESTHIEI DEENZHME , XD
S3DDFHIZTEH>TEIR,




stagel

OWMNS-5Mo+55EDEEICHITHWIDIEEZ

o(Wi)j (j=-5,.+5)&F 3

22
O 41 freq (Wi) — Ey [ freq (w

N

O o o (Wi
KO (F8H 3 F-BRE) - Wit 8.

Eh+HEL

O%#E2

¢ [LEIE

Ui=(Y (P~ VD)) /10> 6

O GOl OEESNE—IZH D, DFYBESNT-

Z< 35 (collocation)




Stagel

O 543
p(W;) ) > p(W;) +k1x Ui

OMEjIZELVTWAEEICHIET S
Collocation i 9 51=8O D




Stage 2: From 2-grams to N-grams

I:IStageld)ﬁ’**% SN T=bigram® E3L T m

EEENT-BZAT(M<N) TEWVEERTHIRY

%) HEE i L T3EE LI E DcollocationZz

E9 . HAE(CE>TIEMEa(part of speech:

&L T pos) CEZZA H_&(ZLKY N-gram
ALK

45l composite index = The NYSE’s
composite index of all its listed common
stockes fell *NUMBER to *NUMBER




Stage3:Adding syntax to collocations

[0Stage2E CTTY TlZcollocationlF/{oNT=M., F
DEERICHRFAFIT =1T1T5,
ORICTTXZEEXEHTL. XUEREIS, V, 05E T
5Z5,
ORCXERIIDHFENEINLEIEIRETRIIZAE
EICKREVGL, TD®EIT 5 Zcollocation&L
THRE
OEXETLTEXEREMTENTETEWLLDIE
collocation&E A% &9
0451 : O savings fell: SV,
OO0  Xsavings failing: undefined




) ®
| BERWoEEE
wEtiCE BBk

® unithood & termhood Z &Y EHEMIZAIA
2&T HAE

® C—value ;% (unithood)

® B L F D EREICH T5%#EET (termhood)




C-value &

O Xtract@dstage2 ThigramdcollocationAM b5 N-gram
AERLTz LAL  EARBBZZONSDITT

O Frantzi&Ananiadou96 said: ” (they try to extract)
substring of other longer one(=collocations).”
“they(including Xtract) try not to extract
unwanted substrings of collocations.”

ODFY. collocation M —&f 53 H.collocation ELT
DERZFDOGLHMELI=LY,

1451 : Wall Street Journal @ —&R8d Wall Street 1%
IDEDIELMELT=0Y,




C-value

O&K L collocation:C1M)—EB:C2HAC1ERIL
FE5C2IlEcollocation& [X ARSI
Oa AEETFEDcollocationD ER 4 THELNE S
C-value(a)=(length(a)-1)n(a), 7=7=Ln(a)

[FaDHEE

>Z

Oah BEfEDcollocation D ER 437415
C-value(a)=(length(a)-1)(n(a)-t(a)/c(a))

Ot(a)(Fah KL collocation NERIZIRN S48

. c(a)l& L collocationdD Bl £




C-valueDEt&E £l

Bl : A=A RDHBREIHN T M o1=ETF D,
BHEE o4 U5LGED. A T3L #HEFH(2[ED
DSR b4 5L QMDD ., MA 5L EHAED)
XF b4 F3L300), A4 T3L(4[0])
CZTINZA4 J35L10 C-value #5HET 5,

length(b54 F35L)=2 n(b34 J5L)=12[E
(5S4 HS5L)=8E c(F54 FS5L)=5

C-value(bF54 T35L)

=(length(bkZ4 T3L)-D)(n(bZ4 T3L)-t(83.)lc(F3.))
=(2-1)(12-8/5)=10.4

C-value(BEEFS 1T 5 L) =(3-1)3=6




C-value® i H ZE 4l

CDExamples:
OWALL STREET JOURNAL,
OStaff Reporter of The Wall Street Journal,
OWall Street,
Oof its, it Is, because of

OC-value (& length(a) IZEEBIT B D T, -
LycollocationhME e SN HLERI A D S,

1L



Si1xWeb
Webhvic D EFYFRE#HH

O/NSIETHXF RO T X RANEEFH
FFAHEFARZEZ

@ % S & E A EE
> X ERDIEFFZERKOLNS
O [ERLATLNTLYS




BRIOONEEICF DNk

O C-valueAE L collocation b FDER LY H T AET
HOT-DIZH LT, BRFANESETESIEGESNEEE

KV, ETHLROEE
th&h BXtractE L B S,

ExKROHHE, bigramh i

OBZHICEHAESR., TNEHATHEDSFERERD

——7(BRYIE, —EIZ
EICRESNSR)

HTESHDMNR—2FOR

I:Ijli%'“l HITHBETIILL BEREBICHEITHER
2 DB RICE T AIEHEFIFH, WebD1R—<S0ND

/J\‘c‘ffotﬁ-ﬂFZ FTEEIEI]

RAET Do



) OBEICANGE W@ AL ﬁ
| @z [Gsmcrn @57 3B S H-
tou-tokyo.acjpftest/Eenzermeb html j o IEEn |J'J':.)”',-'I 32

HFAZ(F—7—F)BHHMEY—EX
IS ZEWebl~&DZT

CON—UTEINERSFIRE F - M =t m I e TER Y XEPhSmESNICS
FEBATMETNSTOROBYST AT Wek/dDTT |

Fy

pl ¥

Ci AT L3P EE Bt A Per &/ 2 — 1" TermEstract (#ERET . Web L THEHTLHMT
oL LRSS R TFO RS bR BT E AR (IHl R R L E T,

NEwEEA DTS BT T2 Web LD htmi b2 - M EF URLTIEE.
AR PR OF oy ke SANGFIN, R EER,

HP9HE F—0 MRt S E S e

Life<T2+FFIRE F -0 — M rEEECEL B CZ T2 NS,

I D3 phe =

URLZFEEL TLEE, 0 |
BEE LT (B FBET T S

I

l4

& FOR (55581
C Y (POS Tageerh®) ¢ BN (Stop Word SRS R -G

ST ermEG—-pEe | Ahonur |

|- -
- Ll | B

[ [ Aus—aat Vi

O |



==

1]

EWebD 7 )L X Ls

Z{DEERHADERICIZOTINSD:
%.ﬂ(--%ﬂ) FEEE,

ZLDEEDFA(=Z{DEF? \EﬂEEA)’éﬂ/

EE?‘%)E%I AL
EE LLVSTATT

A % 50 (= 25

EyAr=1A

N

R RE

O T X ANERENTHEELITHERT DZE
xé’*nJrﬁT%)O)’G?—jFZFO)j(%

HTEE

SITRTFELIZLLY,



BR:AZI71ITH

Li=freq. n N m Rj= freq.
3 Eir Him 2
1 X&F > E¥R <
1 S&8 e 1
LN({F#k)=5 n=3 m=2  RN({&%R)=3

EREHR. ERIFRmME . XFIEHR. SEFMER.
EIEH. (FHIER




ReBORI7TMII
tHsRF1DiA

LRCCN) =< ] JILN(N;)+2)-(RN(N;) +1)]¢

L i=1

CN=NiN2.....N.

GM(CN)IZHEFEFEHLTD T, EEEBCNORS
(mEREGIHEREER ITKREFELGEWEEELGD




LIRAE TR ECICZIT:
FGM(CN)

if CN 23 N2 HER
then FLR(CN) = f (CN)x LR(CN)

where f(CN) [(ZCND¥h 37 HIHFEE

(=CN NEYRWESED—ELIFHELT [CHIF
LTZ&‘E;E)

Ex. LR (1&#R) =((5+1)x(3+1))"*=4.9
if f(I5¥R)=5
FLR(IF#R)=24.5



EWebhZEZ X, INSETEX
PN EEIENKFED,
€2TC,

® B DWEBR— S M THE—T—RAK
£%,

1[[[[




Ty

[l

&

E\Web @)

EANDI A

(X 5

HEENXFEMN?



A BT8R TS -Web (TP {EiE - AR - Microsoft Iternet Explorer

JrLE REE FTW SHREADG VD ALTE

CED - - @ 1 4| GnE @mescn @Fo 3B Ss- 2
PELAD If{i‘l http:/feenzendl itcu-tokyo.ac jpeensenmeb_cnhtml

HEL ® | —
B 'SEWe b, (FX- FLEELER)
ICla. =
Y | ARTREMCE RS LAE (XRT ).

Cla.
Sz ARGREMESE L AEEE T PerfER TermExtract" i3 . HS8IE/E(stand-alone)AB L | BSRIASDEEMES , B EHEN
Cac.
e
Cle. 1. BEHA (ZEY ) XE, RUUURLIEER EMhmX Y,
e 2, MEBERN (GB ) WAN (UTF-8).
Dd. 3 REELAE (XETF ) BHE.
(4. 4, EAHAE( XBF ) EUEEENIFHHE,
4.
BHAURL
B HEl oy ME
]
=

M (GB) C R ([ UTF-8)

TlkAE ( RBET )W

IKey word onky v|

Gl | ICTCLASER




EFER—XDFLRD A

TiE. E1F1E. B1E. T1F. 1Fam. 1E
" T(2)-

Z(1) — B — 1)
&(1) /oo Y i 2)-

LN(1F) =4 RN(1E) =3



OLN(I4E) =3. RN(Z

BEZER—XDLRDH

E(2)- H (1)
& fm(1) LZZ{/E \Z F(3)

> iR(2)
C{E)=6

O RERAEATIC RO HEE

=

DOYIY H LA



ICTCLASIZ LA REREET &

=5
AE

x5

D IL—IL

vMWU <-- [ag a]* [ng n nr ns nt nz nx

vhan I J]*

vMWU <-- MWU’b [ng n nr ns nt nz nx

vhan 1 |]*

v MWU < [ag a]* [u kK] MWU
v MWU < MWU (ulk|he-2|yu-3) MWU



L= &

* (1) Stop-word [ZKAIEMIVHL + XF
R—Z D FLR.

* (2) POS tag ITKBIRHUIYHL +XF
R—Z®D FLR

e (3) POStag ICKADIEMEIVHL +BEE
R—Z®D FLR

« (4) BMGHEICKESTIE




Precizion

AR B#R305CE

1.00
0.0
0. &0
(.70
(. &0
0.50
0,40
(.30
(0. 20
0.10
0. 00

NG

wtrict mode
-
—— [ICTCLASWord Base)
—— [ICTCLAS{Character Base) |
—w— ICTCLAS(Frequecy Base) |
. | —a— Stopweord :
0.0 0.2 0.4 0. & 0.8 1.0

Eecall



Bootstrap;

Demetriou00(LREC2000)

Initialisation

Extract initial set of contextual patterns (left and right n-
grams n=6) using seeds

Identify significant patterns( x 24825 0.5%)
Terminate if no significant patterns exist
Name extraction

Apply significant patterns and extract new names
Terminate if no new names are found

Pattern generation
Match the new names and extract new patterns
Identify significant patterns
Terminate if no significant patterns exist

Go to step 2



Bootstrapikx D OF

EFXENoNDEBHE AR

INZ—2 45 : of human, 3-dimensinal structure of
the bacterial,....

Th 2R

Original data:Recall=31%, precision=97%

Original+new terms: R=38%,P=96%

Original+newt terms+grammar rules: R=90%,P=96%
&R

BP9 7 3CRR D (Z 5 HSBNC K Yperplexity{& Ly

BB XD [FIDSCEMIZIEE DL
NERRJITEWAE




2EEO—/N\RZFHITHHE

1 Beatrice Daille 94

O®E(TSVRE)DOA— /AN FET

E

BHARDRTZH

] -

] O

ORT7MiLVALATE compound &4

0 Compound 5

E kL.

E DI (interference, level) =

Interference level(s), level of interference(s)

OULAWALE ST = (Log-likelihood, M1 % E) 48
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FASTER

O Jacquemin&Rayoute94 (SIGIR94)
O XAREARIETESEDABZTERT HRAIZCE
O Postive meta-rule TR AIZHi KA\
O Coordination: (X12>X2 X3 X4) = X1 -> X2 C5 X6 X3 X4
O Inflammatory and erosive joint disease

O Insertion:(X1>X2 X3 X4) = X1 > X2 X5 X3 X4
O Impaired intravenous glucose tolerance

O Permutation: :(X1>X2 X3 X4) = X1 > X4 X5 X6 X7 X2 X3
[ Disease of the central nervous system [Nervous system disease]

O Negative meta-rule TE RSN T= (BT x4 2 HERR
O Coordination :
(X1 > X2 X3) = X1 > X2 C4 X5 X3: <X2 number> = plural
(EE{HZEER To% A A EEHERRLT)
O X cells or fatal cultures < Cell cultures
O 9|\/|B(D EFO—/\XAM531,428F:E. ZTLTFASTERIZ K> TE5(28,747

=B 1E LU ariationsZz# H . WERIEPermutation 48%, insertion 43%,
coordination 9%
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Derivational Morphology

O Jacquemin9/(SIGIR)

1. HERBZUIYR-ST—HILSEDZERNHD, Hl
Immuniz-(ation,ed)

2. Two-words term D& < M1 TRO—HER D H S Ik
£ 3 BH)1%4E5, =L, CZTsuffix&L TIZ#Emin
BXF.BEREICEFENSEEHT2LLTLNVS
{5 continue (EBRIC KD ExE(E)

€ 1l active immunization , actively immunized
3. BEHDEEE(class)h o B Dsuffix( signatured
FES) ZHRYH T,

€ {5 (continuous measure-ment) (continuous-ly measure-

d)=> {(& ,ment),(ly,d)} ZLTNEFERIZFED

& HIZIX. {(&,ing),(ly,ed)}=&kV
diffuse scattering - diffusely scattered



Derivational Morphology
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Collocation’s variants4E Bk
Jacquemin 99(ACL99)

0 Morphological family’s example

OF,,(measurement)={commensurable,countermeasure,
tape-measure,measure, ....}

0 Semantic family’s example

OWordNet: Fo-(speed)={speed,speeding,
hurrying,velocity,amphetamine,..}

OWord97: Fg, (speed)={speed, rapidity, celerity,..}

O & pRR Al D 151 -
CON1Prep N2 > F,,(N1)Adv? A? Prep Art? A’ Fo(N2)

O45: composition du fruit = compse’chimiques de la
graine (chemical compound of the seed)

OZDhiZ Coordination, Modification, Permutation,
VP{E. NPt DiRBIHY,




Collocation’s variants4 ik

1451

CIPressure decline - pressure rise and fall
I:IAnguIar measurement = angles measure
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OSu-Wu-Chan (ACL94)
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O/ NFI—2 DI, bigramDI5FE

P( |;j IM.)=P(C,,C,,C,,C,|M.)
~P(C;|C, M, )xP(C, [C.M_ )xP(C,|C, M, )xP(C, M, )

O3-gramMD 5 &5 T X E &
OfEZER(ITAMNzYRT—2M 53K . unseen
T— QOD#IJ&J?(:J: likelihoodIZ &5, f=7=L
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Cbigram™T recall=0.977,prec=0.445 (training set)
recall=0.962, prec=0.482(test set)

O 3-gram™T
recall=0.976,prec=0.402 (training set) ,
recall=0.966, prec=0.396(test set)

O 40 1 451 : dialog box, mail label, main document,
datafile, file menu, World User’s guide, Microsoft
Word User’s, Template option button, new
document base, File name box




C-valueD i3k

ONC-value (Frantzi et al 2000, Maynard et al

2001)
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