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1 51| #5 SCARAT

®BIRAM)—LIZEKS?

NAIST

= DCG (Definite Clause Grammars)IZE <&

N EE KT D Al 51| A0 2R
ZkAFER
5709538

x Prolog&8 K UGHC

(SAX, PAX)

» EIRYETIEE (Dynamic Programming) d ilfi 5]

ERE
s ProloglZ &4 EIE

15L&

RYULEL DO #E

JFJ?(SAX) ﬁ‘éiﬁﬁﬁ(LAX)@%**



NAIST

N

S80FE XD S EEAES
& B — b 3% (FIFICE D E)

s SRIESCE(Logic Grammars)
+ DCG (Definite Clause Grammars): 3 ik B 3%
A 8ll (Fr5RIE (759) 1) ZPrologD EiE L TE
XAT
+ Extraposition Grammars, Gapping Grammars:
BRENGE DIEBM(trace) 2SI GEIRRE DAL
b D=6 D LR

s HPSG (Head-driven Phrase Structure

Grammar)
¢ [FEAED AR ZFE=ICFL 1R (radical
lexicalism)

BRIDOGERAIIFELEY, AADMAZEEIRT
HVLBDAXT—INEFET BT
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NAIST
B —b3GERHPSG) DR ;- R s

@ Fl| 3
s TRVTEE 2DOONHEAEHIH-TIDDA%E
BY EIFARIZ, BE—EERIZKY—AH M A DES

#HELTHERET S
s MGEDERGEERE+REDENIEO T4
& K3 R ok 4 D RS 2B

s BERMIEFE 1 DO LT, GERICIELLMET
BENZH-FOND

o MESSTE  SGERYZEDOXN(HHWIL, BESNDGE
IBR)ITHLT, MEHNEIET S REEE M 0D R R
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NAIST

sent|ence
vp
| Vp pp
|

verb np prep n|p

]

det noun det  noun
oy T

a girl  with a telescope
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55 RO EE R T4 D 51

sent|ence
VP
verb er
|
|
np PP
saw
det noun  Prep n|p
o —
a girl d(’et noun
with a  scarf

NAIST
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9OE1t Al Jﬁlﬁo) = nnﬂ**ﬁ

f\

®@I— /\RA(KREFEBT—HDHIA
o ST AO#EH BN ER (Statistical Machine
Translation)— IBM%Z JL—7 : (L EHER
2 ENTIILOTETIVICKDMEART F1TT
95 L (FRE R fRHT)
n 733K B H 3% (Probabilistic Context-
free Grammar)
o £3GEBAI(VP—V NP, VP—V NP PP 4&) IZHE
REZTH5Z, Xetad 5XERAIDOBENRKIC
IFHOBXARZRDD

+ Inside-Outside7” )L 31) X L (Expectation
Maxmization;ED—F&)IZ kY, BEHETE RIEE
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55 RO EE R T4 D 51

sentence /_\
vp
p‘p
verb np )
L prep .”|IO
det noun d|
"y ‘ | (,et noun
a | girl with | a | scarf
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DHADHAETILORES

N
N

® A COTHERSROEMELI-FHTHERZANS:
BEDFE#HREAELIZLY
ﬂLnnn'lﬁlJbﬁ@%ﬂﬁAbﬁ’&¢¥9KT%£fééﬁ/T
FEHT 9 N =15l (telescope D) H & 5
o ROBIKEIC mmeA S (&R, BIER, Bhadl, %adl, BhGdl, BhEd) 24
DM, BLUS5EEXED
o WERSR CTik<SFHEZEHRLE (BMEHETEMHLT)
/ﬁfﬂk(%ﬁié *EL/T_ (/ﬁf—n?k()

& WD LAE DR (BEECEBEDZE - REDXFS
BEVERYAE CEDTEBHEAET LA
= Exponential models (&x KT rAE—%, Conditional Random
Fields’s&)
= Maximum margin methods (Support Vector Machines,
Boosting % &)
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IR D558

FEARIVDDE | EFBZLEBIRIDH

% 38 EEETIL, EBOELE

AR XENYE, EEEBREARE(WSD), AR
R 58, Hﬁﬁﬂﬁ%ﬂ@hr%@ﬂm)

R 5|25 1+ NHhEES, BRI, EREGFro £
g, BARRMY, MERET(BBERNT, &
L) 52 12 HT)

i FETROMEMENER, MM BIERIRAIES,
XSERX T4 AR,

A= OO0 —33y, 95X, EBEHEES,

= EER
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& A)EE AT
n SREARDFHA(Magerman 95)

o gg) F RO L EERZBL a8 & T (Collins

» XAIVMAE—EDF|A (Ratnaparkhi 97,
Charniak 00)
& (RYZTREHT

» SVM®DF|AL7T-chunking cascade (Kudo &
Matsumoto 02, Yamada & Matsumoto 03)

= Memory-based ReasoningZ F| F L 7=Shift-Reduce
7% (Nivre 03)

= Maximum Spanning Tree algorithm&~—o V&K
{EDFIFEA (McDonald 05)

® ZD M re-rankingF £ E
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Japanese Dependency Parsing by CaboCha NAIST

e, . ey S - 4 -
BE®RIZ20H. HinE | WBER Osas w0 S Ema M aEFLIC, |nput se ntence

fig A ¥ R

<ORGANTZATION> B R /ORGANIZATION (3 --------- [

<DATE> 2 O B</DATE>, ------- D
<ORGANIZATION> ZR75E< /ORGANI ZAT IONY 881 | B D-D | dependency tree
0 5 RNERIRMED |

4 A %0

i
ENS
% 0 50 0/1 4.1356169? e
RS YIurY ARE SN-ETeS-Es s-oramization | X ER R ED
2 /) 3 BhEE - (RENET 0 EIF
% 1 50 2/2 2.98545849 e —— EEEED
2 = 2 5 -
0 0O 0 A R [-DATE N
g =7 B EsEwE : 1-oatE | R T
& & & oL = "o
x 2 30 4/5 096527839
i RGP &5 -BEa-Es- 1 B-ORGANIZATLOM
e = 1B Bl ER- 0
s LY. s e H I e = 2 0
B 79 3 i 255 ATREE 0
[ 47 [ =3 1EE - i 0
i v BhEal- =&AL 0
x 3 4D 4/4 1.49313142
=2 o <) TR et 0
5 - 5 552 0
b i ey =55 - R -EhE s 0
NS o= i 2255 - A 0

e
&+ miwh (B2 Baa-—hE 0
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[Yamada & Matsumoto 03]

N

L/

& FRRTIDDTVLaVEEZS:
» Right: 2DMDEEIDHHEFEDOMEIC, EHoA~DRFRYZITER
Ndhd. EDFEEDEABNTT, HEITS
o Left: 2D0EET HEEDMIZ, ANLEANDRYZFERA
ho. BEDBEEDEANETT, HETH
o Shift: I/HED2DDEEDOME I, RYZTEREZRDT IS,
XNRE—DENT LT
o ZORRTIX, ElF2 oD AR HS:
¢ 1. 2DDHEEDORFITIKFEFZRAZL
¢ 2. 2DDEEORBICAKEBITEKFRFZEAHLINELINNGND, CD
iﬂ%g;’%&?é:t’&ﬁﬁt NERRER~BT. (ROFIURTR
N
ZDIZEE, LOFZEEXAILT “Wait” ELVST UV E=TAHT
ELTED
® COUNEZNENIBICENRMN>TEAL, XKFET
FrlE, XEAMA>TREERYET . 2N
DIKTFHBEKRICENIEET
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Right action

VBD

SaWw

VED

S alW

an
-
]
]
H
w
m
W
E
L)
H
H
w
i-
"
H
=
m
-
W
L]
H
H
m
W
L]

Right
.

R
LIS EL LIS L LY l#i-!-l L L]

1IN

with

TN

with

NAIST
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Left action

PEP

FRP

IN

i [with

IN

with

NAIST
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Shift action

PRP

PRP

IN

: lwith

VBD

SaWw

NAIST
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Context Length (1,1)

LELEEEE™
Ll

2BCALSNRE (BIL)

A —————————————————————————————————l
e | [

NAIST

IN

with

-1.lex.I 0-.lex.saw O+.lex.girl +1l.lex.with

-l.pos.PRP 0-.pos.VBD 0O+.pos.NN

O+.pos (L) .DT

O+.lex (L) .a

+1.pos.IN

3 classfEl®E (right, left, shift) E£71=(&
4 classfEiE (right, left, shift, wait)Zf&<f=&IZ

SVM(Support Vector Machines)# |

1LV %
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Yamada;&IZLHREDIRY =

L/

right

the

boy

hits

the

T

[+ E&Z$T D15

dog

NAIST

with a rod

MIBg NS EHEEX
2 B3 3k
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L/

right

boy  hits| the dog with a rod
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the

MIBg NS EHEEX
2 B3 3k
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L/

shift

hits the | dog with a rod

T

boy

!

the

MIBg NS EHEEX
2 B3 3k
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right
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iiSEREE
I

MIBg NS EHEEX
2 B3 3k
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shift
hits dog with| a rod
bI)y tle
I

MIBI NSHFEX

2 B3 3k
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2 B3 3k

7 4% #r 0D 151
shift
hits dog | with a | rod
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YamadaiE&[Z KA EFEDZRY (T B2 HT D51
left
hits dog| with rod
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7 T

boy the a
the

MIBg RTZHEFEX

2 B3 3k
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s ANXITHLT, BE— (@AW, BFRAHS)

DEZRLTNS

@ TA{E % D Bl RE

o BFIC, KTFREE (RYRIT) BT, EAGA

NITHLTE, EOMN<EZTRT
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HFINEDUEDERIEDRN

®EARDOIGERAZHF-7, TEAEDX
/flﬁ*&’&g 7’3\:&)0
s Lexicalized TAGTIZ, AKX 2FE$E
» HPSGTIE, #HA|IF4~57F%5
Lexicalized TAG HPSG (FNFhgivedD sl )
g S—

ARG-5T {1 [NF,;, |2 NF;, |3 [NPg )

h/\‘ [ SPR (|1 ]) ]
VAL
coMPs (|2 | |3}
Pl P
/\ - INDEX
- HBELMN give
SIT

RESTR (| GIVER i y
+ GIVEN  j
give I I _ GIFT Kk

3 EM




NAIST

il ¥ 3R D F) =
FF R SGRIRR D REal

BAAREZTRAELT= (Ken re-reads the book.)
ARMEIZFEAESNT= (The book is re-read by Ken)
BHAKREZRHZUNT- (Ken fails to read the book.)

*RHMEIZEEAZUNBNT= (*The books fails to be read
by Ken.)

N

HPSG (=& AE5EH

B9 ] IXEBE=EEZED(5EE

FUNS | (IHEERE S ZE D5 EIE
NOZEREBEORNTBEDERIZE>TRXANTES
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PN

‘ N/ \v
7, AN
book-ga ‘ T
22 /V\ v
Ken-ni V N, ‘
ns
‘ ‘ passive
A ES
read re-

(B9 | IFEEE (EhEd)
5|13 ELTHS MEEFRELTHDIEAET ]
NZEIREFTIYES
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CDXIEIGERIS

IELLAY, ’EW%J_L

TE7L

KEFEBE(RYZIT) K
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Use of Dependency as Control Information

L/

Non-projectivity (caused by scramb

Eh

e

A ELT:

N

A

A ELT-

Ing Is easily handled

NAIST

e

A

AT UNT=

Az

A

nJLO—L/L%U;h'T"

book-wo

read
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N
N

@Generative Lexicon [Pustejovsky 95]

» FEDMFE - ERBEZRMEBEICK TR

. jC/fE/]TL*%f&jU LT, HlFz=#EfMI 532D
EBEZTTE (3@%'] coersion, &AL : co-

composmon ERE 4 selective binding)

o DAL BARDSIBDIA(THET. HIERC: F'aﬁy&d)
AATEE R, ZiRhE RO EEEERMIC
5% E9 5

+ “He began the book.” |& “begin” NNEZREEXRIT BHAIEE
FRIL TSI, T
+ 58 (Coersion) &Y “book” DEKREBEMNER IICEE
SND. EBEORICEDFEICFEFONAIERICEAT DIEEmMEC
BENTNA=OIZSNA T EEIZES.
O Eﬁb‘ﬁ’DQuallaﬁL ERRE, RN 1REl, EE’J&%‘J FIK

ZEZtH, B - ERREIDZTOENBRIGE - EEELTE
@J:D&%%H‘ﬁﬁﬁ’%ﬂb\%nﬂa_
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GL representation of “begin”

I begin

ARGSTR = {
EVENTSTR =

QUALIA =

ARG1 = x : human -‘

ARG2 = e, ]

[ B, = e : transition |
Eo = ez : transition
RESTR =<«

| HEAD = e,

FORMAL = P(e2, x)

AGENTIVE = begin_act(e1,x, ez2)

Qualia structure of a “book”

book(x,y)
CONST
FORMAL = information(y)
TELIC
AGENTIVE = artifact(x) A write(T,z,y)

= bound pages(x) V disk(x)

= read(T,w,y)

NAIST
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bake
animate
ARGTI =1
FORMAL = phvsobj
ARGSTR = ! PHYSOB]
mass
ARG2 =12
FORMAL = physobj

1 = ey : process
EVENTSTR =
HEAD = e;

AGENTIVE = bake act(ey.|1],|2

QUALIA — [ state_change
YU = )

cake

D_ARGI = y : mass
[ CONST =y
FORMAL =x
TELIC = eat(e, z,x)

ARGI = x : food
ARGSTR =

QUALIA =

| AGENTIVE = artifact(x) A bake act(e’, w,y) _

NAIST

bake & cake® it
i,

| bake a cake [XI1E
LW\ TIEZLNC
EIZ155.

bakelX #5412 B
HIEEIZFAIL T
HY, cakelf A
ITHDT=, ¥
FHTIEALY,
(bake a potato
7 50K)

H IR IZ &L Ybake
MEA7Z Hprocess
gz TIEEL, 5
B4+, Dcreation
FEIZEEREIN
H_ET, ZOX
h§ﬁ$§3¥f%é4o
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MIBHELOERRICEITHEEIEDRN

®RETHI S FRAEAT
HEDHRHMZREELTRWSIEIZELY, &
EDEWSEMTMNAIEIZE TS

o (KFRBEICOVDTIE, N—FEHRIEFEL

v I

@,/:

E o —

S= =

» SRRBEMED T 5 HEF T ERFHR

[Z& Yoverwrite

» BRI TR A2 RIR
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Overview of the Integrated System

HPSG+LCS

(grammar/lexicon)

Input

Expansion into
Grammar rules

v

NAIST

—

sentence

Word Dependency
Parser

Control Information

Grammar
rules

Chart Parser

T with Dependency

Constraint

|

Unification Engine’

of Syntactic Parsing

Generalized
interpretation

Generative/
constructive
operations

Violation of
constraints
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(FTEEE, WebTFRb)
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K 35 g \}ﬂ:fg/ 1N
@E R FEI—/RX o HEEEY—IL
=l s gm . 5 5 alagrin
o & I 4\35 Cradle
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L/

€ NLP Tools Based on Machine Learning

Japanese Morphological Analyser:

+ ChaSen [Asahara 00] — variable memory length HMM
= Multi-lingual version: Japanese, Chinese, English

+ MeCab [Kudo 04] — Conditional Random Fields
Japanese Dependency Parser: CaboCha [Kudo 02]
English and Chinese Word Dependency Parsers

[Yamada 03, Chen 04]

General Purpose Chunker: YamCha [Kudo 01]
+ Named Entity Recognition [Asahara 03] [Watanabe 07]
+ Unknown Word ldentifier: bar [Asahara 04]
Anaphora Resolution and Co-reference Analysis
+ Japanese zero-pronoun and co-reference [lida 03, 05, 06]

# Management Tools for Linguistic Data

Annotated Corpus Management Tool: ChaKi [Matsumoto 06]
Dictionary Management Tool: Cradle
General Purpose Annotation Tool: aTagrin 4
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