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GLR EICE

D < #E

SREATETE O HIEE

— LRRIZFDRE —

H &8
RRIEAFRER FHRBTEMRER

1 BU&®IC

GLR #i%, Knuth {24 % LR & [Knuth 63] %, —
D CFG 2R 2 5 & JICHIRLAbDTH S, LRE
EEHIC GLRETL, 52517 CFG » 5 AsEHEIT
THWAR(LRE)2H 0P UOERELTBL. LRE
kD, BHEAE (kGARY) OWRRES LBRE
DBEFTIREL AT, RIT) SEEERNEEL RS S
ZEHTESL. GLRER, LRERFAVWTERO LW
MERTEIT I LN TELDOT, BERGIC oL b
SHEOBVWKEBIFT VT ALATHLESRTND
[Tomita 86].

AR TIE, CFG DR TREBAVEREIC 2 50 %
#HE LR RiICHARLR, LYV EBFLHEBRFETS
HERIZoWTRRE, ZoffiErHeid [LRERLE
EER DTTRILRFTE]ICLY, EROMER
WM TEATEETH o722 LRI R o2, T
HEZLTHEMTHETH LI ENBHICERT
&5 LR EMFMIRT.

2 22797 b DEEH:

2.1 HEBABERIED T EERE

FEEECI “and” TREIN-X, ZFOLUT L%
HBEEEEG, LA “and”  “of” THAEIN/-4
AGMEBRITT 2700 CFG HAIIED TEBOKE
B R (SaEREERME) 24 MT.

S—SandS,N— NN,

NP — NP and NP, NP — NP of NP
Church 53, ZDTEDEERMEE every way ambiguous
construction & L ATWA, WEMEHREOHIIn ®
i'*b[l EEBHITHAGDEENIIHEMT I 25005

RULHEBNERIS S OBELLE—EATH 5.

;cé: LI RIIE L VWERESEF R L T 5
bOTH BN, IELVEREEHEBERITOBE T
FrEHONR TR, ZOL ) RESIIIRERTO
BT, XPTOERAGONEBL X MAIREDOEM
BRI R T T ENCBI L EDTHEA L
Wi CREITIXI GLRIETHRYVA LREFOI Y 7Y 7
FDBEHEVIBEPS, TOMBEYE L5 [Abo 75).

12 L RMALEEN R LR R L 2R 2HE LA 0D

g, L LERBITCL ) EilE 2 BT 2B ey
FLEMEEAPETEUMTOFNEETHI AL LN TES.

2.2 A2 T7UU b OREHEH
POEMRBI I LT T, BT R L7 2 b

BLUHBRTREFEOREN LT LLES T2 W
EERFET D, FOLDICRD CFG 22 5
(1) S=NPVP  (6) NP - NPPP
(2) S—SPP (7) NP — NP and NP
(3) S—SandS (8) VP —-vXNP
(4) NP—-n 99 VP —-vS
(8) NP — detn (10) PP —p NP

1: Grammar I

1 IZ7RY CFG £ AV TESE NP OBERZICHRE
PP A¥EL, 7-& 2 “Mary:n with:p a:det book.n
for:p cooking:n loves:v John:n.” %ﬁﬂ‘ﬁ‘?‘é EE 24
T 2ODWBIER (FEOA) 217

1) [S [NP [NP n]
[PP p [NP [NP det n]
[PP p [NP n1]11]
[vP v [NP n]1]

2) (s (NP (NP [NP n}
[PP p [NP det nll]
[PP p [NP n]l]
[VP v [NP n]]]

2: PP N 2 2 DiFERTAR

GLR FEIC LA HERITTERENICATY O ) @
WESTEEIVELLS. l 1D CFG#5H 312
AT LREZ/RD (RPo«H, JH, xEIOERITHE
B) . BRESAE, KR 15 0EFAHES p (FTEF)
THELDIY 77 bPOEE el 2HIBRTHIEE
W, IR EILTHLIENTELLES S P,

2.3 AXTVTMEEHOLDICHIRR T N EE)
EDOREE

BETREIV7) 7 OEFRENGRTEEHEL
ROLEECTAZNL2IFEEE2 5. TR LDIC
PTEDIERMER (SEEE) 252, ,o)ﬁﬁfff &

RETHFBOND LI IR EHOHELT R4 ICE
%5 GLR N—Hx2HELTEL., 05 5—-F%



action goto
JREE n det and v p S S | NP | VP | PP
0 *sh2 | shl 4 3
1 sh5
2 *red *red *red *red
3 *sh10 *sh6 *sh8 7 9
4 *sh12 sh8 *acc 11
5 re5 red red reb
6 *sh2 | shl 14| 13
7 *rel rel rel )
8 *sh2 | shl 15
9 re6 *re6 vreb re6
10 | *sh2 | shl 16
11 re2 vre2 2
12 | *sh2 | shl 174 3
13 *re8/xshi0 | sh6 xre8/*sh8 | *re8 7 9
14 re9/sh12 re9 re9/sh8 re9 11
15 rel0/sh10 | *rel0 | xrel0/*sh8 | *rel0 9
16 xre7/*shl0 | *re7 re7/sh8 re7 9
17 xred/*sh12 re3/sh8 *red 11

3: Grammar I 5B/ LR &

GLRT(GLR Tracer) £ £ 52 127 5. GLRT # A
WTRDFENETIZ 7Y 7 P hOFIBRTNEEER2E
FGIIRETAIELNTES,

1) MEOEMBEHEIFRE GLRT 252, GLRT &
ET L LR EFOEEICFIZ{HT 5.

2) +EMI & L EBEIOBEFRETHI> 7 7 M IS
i, BHOBEZERRL T2 > 7Y b 25
T5.

3) HI#FEHE (i) €L LR EXEHT 5.

AEROL 1 OMICTLUTICRT X2, 3, 4L TH
FREDFEERITERI GLRT 252603 L ES.
LRERR ZTRTLD (AP LB OESER) »
Hwa,

1. Mary:n with:p a:det book:n for:p cooking:n
loves:v Johnmn. & 2 1),
John:n loves:v Mary:n with:p a:det book:n for:p
cooking:n.
[S [NP nl
(ve v [NP (NP n]
(PP p [NP [NP det n]
(pP p [NP n]111111
. Mary:n and:and Betty:n and:and John:n keep:v
sheep:n.
[S [NP [NP n] and
[NP [NP n] and
NP n]1]
[VP v [NP n]l]
. Marymn likes:v John:n and:and Betty:n likes:v
John:n and:and Johun:n likes:v Mary:n.

[S [s NP n] [VP v [NP n]]] and

2.

[S [s NP n] [VP v [NP nl]] and
[S [NP n] [VP v [NP nl11]]

rTED 1, 23FLFMANT 2 PP UETH ) OFF
&I, 2, 3Wand ToLANLSENE, Ehith
THAYOEEICT S, TS OHERFERY GLRT
CHEZTETLABEFHSICEITREN TV A, x
D DWW BIENHIET R EEETH b, 4ETHHAT
5%, JHEORCAEERFNEHBICL VRIS
B TH 5.

2.4 A7V FEREDERRA
GLRT 2L %379 7 M BEEEIEHTE 0w
BENWHAE. ROCFG #E£ZTHA.

1)
)

SNV (3 N-ouo
N-NN 4) Vonv
K 4: Grammar 2

40 CFG #5187 LR £ VT GLRT {2kD
HERITEREY 525
[S [N [N o] [N [N n] [N a]]] [V nv]
GLRT iZM—Da > 7" 7 b #8BHT 2 Z 2O re2
& sha IZHITFIRfHT 20 Ta 7Y 7 F 2SR T &
T, BAKRERITEROMOFERITEREFDEBT
LES.

3 HRIDOFFE EHERTEER O HIRE
HiEa9% CFG #Al &, HAOLE (LHS) oA
SIER LT, FHAOLEHE (RHS) ibHAL L%
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VI X » aX8 TITa# ek, TOBRHAMNE
EABRBANE LR,

B LA FERRIABROICERATAILIZE
D, XOokrHl, Fhthadnfl, 3250 BfHFEHE
FEHRSHEUTEICLE, ZhERITWwI L HDL. B
BREZBYRITT L7000 CFG ¥ FHCEET 2%
HOBERBENMAEINTVE I XSS D, 2T
EA[HA 84 AMER L 72 394 MO HEFED CFG RAH
52, ORI E AROEFERBANNET A
Tw3 . ADJP — not so ADJP ASCOMP
Z @ CFG HEN, F£EMED “not so” 4% ADJP (B#H
A OECHNABEEZRTHI LN TERY,
NTHAL R ETRREOER & (384 5, EES
Z13 ADJP OEIIE 1 E®D “not so” PPN D HE
2SET 230 LTIOHREFTHBL TS, L
Mo T OHRBOEREEE 1 BICHBYT 55 EAFL
Eii b3,

EHEIBELAILREFAVDI LT, HENEA
BIRER, 2E2IEY - oV3 DEBEHRZESIC]
ECHBRT A ENTESL, ZRIERDEHICT S,

IREX#ERT2ERTHERTA 7O -V v (KRB
DI, TA474 Y — - oV 3. ] 2E Lo TRIME
FRETAH. yu—-YxldballfiYgT s GOTO %
RAToCHELZ 70—V JICBT AT LY —
a - Y3 | FEERTVDS, ZhEH (nucleus) 7 1
FLELT, 7U0—JXJETATALY — -aYF3;..]
AT ARMEZ 70—V X OEEREV ). ETAD
WIRBREIC I VT A7 4T Alda% Tl &Kk ESH
FTHEEODTATLTHE DS, b LanTHEE—H
IEELATIE, 70—V r] OB, TAF
LY = oY B ] 2R MLTREZLR W, 20X
ICLTHEAZGOTO 75 78 LREZMERTS. &
DIREXFEI LIV BEORABFEHBMOER
% 1EHCHIRT 22 L A°TE 3, :

4 ERHEFIO LR RANDIEHAH
R E I ORIRBIT T B AL A L LT
ZAET CFG 45 b, # 2 TBRERMAT CIaTAS

CEAVERTHEE LAXERST Y ERLATRES% CFG #°
Grammar IV & LT [Tomita 96) DfF kiR ST 5. €202
B ENEAFRAMNSDHY, TOI L 19 BIBRYLTREER
B IEEBIORMTH-/.

SHENDTTIE ADIP OIS “not so” AN RLEST Li2%
wOT, FRARMOGHGEFHERT 24#a3fEbnlw. L
WoUEETRRTIHER, ERCELRE I LOLWERETS
NERPD D EHBRLVERB T IAEV S by, L
PLEFDEIICFG #FAL LS LT3 L ZoMEYELILHE
b3, BFEEHYATLATR, KRB ERCEBOTFHNOREE
*LEFaz OFEL D, AFLOEERLLEROHEE
FEFBIECES TS RETHEAT ZHELH L WE, “not
50" ORRIZHEF RN E ThR “not so” DFELFWMLTLED
GTFHOBENRT T4, SHUR{FFLVIETELY. FHD
REZ B 5 -0 R ETHRATIHEIEETH S,

EMOERTEESE LV I BN GHHE L (bR T
&7, JORFNGHBEIERRLLTET I AT
2. BETIRTHOBERTREL W) BT %
#i1k, CFG O A THEEIIEEARTETHLIZLT
b, HAEAHZ 2 L WIHREFS L. CFG HENILF
BmEEMAML, TheBfE3 ¥ THET AETH O
FAREEZRARLAELH LY, JHEFHEEIDLA
FEBICTA20TEY 2. JOMBEYBRT 515k
FUTTHAT 5.
RETARSHOBRTIEE n 1T o FIDERE L
LTEFT I ENTED.
BB vi LEF vj A, TONEIZERITES S con-
nect[vi,vj] = 1, &% % U connect[vi,vi] = 0

PEWZEY, CFGOERLERENTR L 2V X
#BIENTEL. EHREOHGT LR RISHARD
Fi# & (a), (b) ZUTiIcH 25 (R [H 95)) .

(a) LREDHBLFHEE: BHEAt IS LT, Act D
BHCERTTAEEN Y 7 EIfESh TH D L)
B _TO Act 123 LT, Sh DEFHAEFTL v,
Act DRFRALEFH wTHAS X &, connect]y, w]
=07%b Act ZHIFRY 5.
(b) I EIBEFHE: HIBRTNEEEI L L2 ET,
UTx#yEY.
— LR EHOZHE Act I22\ T, Act DEFTE
PIIERICETTAT Y 3 v L BT
i3, Act ZHIERT 5.

(c) LR BEDZOFFEFI % EMT 5.

FRE ()LL), EREROHBEEL S L CEIE
HHIBESNS, ZOHBRICEY, FHRE D) THAE
EIEOHIBRAEEMICTRRICZ 2 2 EH L. TN
HYEBTHS, CFG o 4 XA KELANE, LR
ROWREH, V72— A%, V7 FERISHEECE
hAEICEAT S [Lige]l . ToEQLHELT,
AABOBERBITEREHIT L 2 G LTITED
MSLR ¥ A 7 & [Tanaka 95| #°% 5.

LR EZER L TH L EMEOH LN TLR FF
DEEREIET 5 LEOHER, FERE, 2¥U—
EOATHESESH S, ERICILRETENRTHE
BETEREOHPEMED [HT 95). BHEFZFOLA
N, BFEZEOLALEVLEERDERES LRED
ERERTHAALT VT XL EREL D [#
&6 98], THUXREFFRRY AT LICHIGADL TR
TH5b.

5 # LLWEX GLR
CFG HBICHEE# 45 L7 PCFG O# 2 HHFE®
SEEBATICH SEB SN T A [Fujisaki 89). B
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WALHER TS CFC HE0 b oBEDNTESL, BITK
DAIT (FEXRME) LTH50THHH, ThTILRS
IIRIE L FEE DSBS TE v,

4 CFG HEICHELZFETHDTIIR{, LR
EROREEICEBEZIE-TBE, BErENTLE
IHEREORE L SET 2 HiESHRE ST 5 [Briscoe
93]. TR #EFEGLR i (PGLR) & & 5. LR EHD
#BiF, RFEAETEERSE, X5 v 7y T ORE
FERGEE LTETT A, 200 EEIIRSEE
13, BREERE L AREYREESNAS. PGLR T
BESETERBEI, FOHEIES NA-EENRE
REE L CHERBTEROAIT LTS,

F 4128 1E, Briscoe 5DRE L - BE{EICIEL
REOFERICE, ERMICERT 5 ERZEBRKRE
HHsILEEHL, BERICELCEREOFEE
ARV LTS, 203X (Inui 97] 225, £
hickh, BAFEDOCFG & [BH 97, 1ADEL
WEERTAR (EE &I -%2) £ AVWTLR £F
DEEICHEEXIEY, [Tanaka 95] {74 MSLR ¥
AT LEACIHRERTOERZIT 2o/, Bb A
T OBECEERIT AR E — OB ) BT ERTIR, DT
BVRITEE (90%%5 95%) 218Tv2. BAEOFH
i# (PCFG, Briscoe &M}, Charniak 5K )
LERTYE, 849D PGLR &R DENBEISGV
[Sornlertlamvanich 98].

RBICHTHMEETIE, NMFIL0EELXLRE
FOEEECEZ B HEERREL T A [Li 96]{lmai
97]. FRIZLNE, AT T LOHEFEE LR KHOE
EIC5 R B, "M IFLDEERVWSAERLY,
Test Set Sentence Perplexity(TSSP) % g4 &¢5 2
EAREEENTVWAE, THIIEFET#E I X7 LDMER
CHHETH D, EFRRERIILoTOHERINT
w5 [Li 96]. PRDONEHEZDOHEEL PGLR KL
% TSSP DI 6 HBRE LT3,

6 HhHWIZ

LR EITH# BT - HEAEELEOH LW HES
RELA., #hUCIhE, LRECBEZNZAZ L
T, INITHRETHLCLTHERTEETH- -
BEAESHIC, Lerd GLREL IENE -2k —
LI ADORTERICBRTELZLERLE. &
GOBREELTUTOLONS 5,

B, IREIZDEDOV I NI T IV —V%
#EL, &< OMEEC LR ELF O iRt
L7z, SRIZ, MEVATF L, BWEIRV AT 4, ¥
TRV AT LA ERBELEENEICAY AT LD
BELZRLN,

BTL, —DOOLRELESDULOBERONNE
HMARK, 4 EOFTER—ELTE I L LERYIE

ENHLZLLEDNS,

#=12, PGLR TRHIBEN ZORED I — 320
Elhd, TARBEFEETERL VL0, E
Wi KICEESH S, sETHALLFEL AW,
BB EFED I — AR BT ARAIILEF
L7z,

L e 1y

SE XA

[Aho 75] Aho, A.V., Johmson, S.C. and Ullman,
J.D. Deterministic Parsing of Ambiguous Grammars.
Comm. of ACM, vol.18, No 8, pp.441-452(1075).

(B3 98] HIMHEH. BHROBHEOHHO LR E~DHA
A b EEL. REILERFRFRERE TEMER 5L
E3C (1998).

[Briscoe 93] Briscoe T. and Carroll J. Generalized Proba-
bilistic LR Parsing of Natural Language (Corpora) with
Unification-Based Grammars. Computational Liguis-
tics, vol.19, No 1, pp. 25-59(1993).

[Fujisaki 89] Fujisaki T. Jelinek F. et.al. A Probabilis-
tic Method for Sentence Disambiguation. lst Interna-
tional Workshop on Parsing Technologies, CMU, pp.
105-114(1989).

{Imai 97] Imai H., Li H. and Tanaka H. Incorporaling Bi-
gram Constraints into an LR Table. Proc. of ROCLING
X, pp. 76-88, (1997).

[Inui 97] Inui K, Sornlertlamvanich V., Tokunaga T. and
Tanaka H. A New Formalization of Probabilistic GLR
Parsing. International Workshop of Parsing Technolo-
gies, pp. 123-134 (1997).

[Knuth 65} Knuth D.E. On the Transition of Languages
from Left to Right. Information and Control, 9. 607-
639 (1965).

[Li 96] Li H. Integrating Connection Consiraints into
a GLR Parser and its Applications in a Continuous
Speech Recognition System. TR96-003, Dept. of Com-
puter Science, Tokyo Institute of Technology, {1996).

[Sornlertamvanich 98] Sornlertamvanich V., Inui K,
Tanaka H. and Tokunaga T. Effectiveness of a New
Generalized LR Parsing. submitted to Colin98.

[B& 84] BEM. Prolog X ZHEENKL L7 v TIEXE
. RRIERFIFEHFELRT (1984).

[H 95] B, 3= 38, SkRME BRSERTOWL
WHE-LR ELHORE (1), ATHEEFSHR SIG-J-
9501-1, pp. 1-8 (1995).

[Tanaka 95] Tanaka H., Tokunaga T., and Aizawa M.
Integration of Morphological and Syntactic Analysis
based on LR Parsing. Journal of Natural Language
Processing, 2, 2, pp. 59-74(1995).

[HF 97] Tanaka H., Takezawa T. and Etoh S. MSLR &
TER L -EEEA ERIEGE-LRETSE (3). §F5E
RHEAREEH, BHRUEFS, 15-25, pp. 143-150(1997).

[Tomita 86] Tomita M. Efficient Parsing for Natural Lan-
guage. Kluwer Academic Publishers (1936).






