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Inducing Japanese CCG Resources
for Analysis of Information Encoded in Texts

Sumire UEMATSU and Hideki MIMA

ABSTRACT

This paper reports development of a Japanese CCG parser, which can be used as a building
block for extracting information encoded in texts. Our method enables applying corpus-
oriented grammar development to Japanese by integrating multiple dependency-based
corpora. Quantitative evaluation of the method is presented in terms of the coverage of
the obtained grammar and the accuracy of the parser. Necessary steps to use the parser
for information extraction is also discussed in this paper.

Keywords: Natural Language Processing, CCG, Grammar development, Parsing
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ARETIRTF A FAOERERITT 5 EREI e L
TOHAED CCC XFEICEDI B L ZOERFH
EENT B, BEL Y FF—X@EHORRITEL T —
F— ZER RO D EYR WWW HDFF 2 Ml
B E BTN A MBS 21T TH B,
ZD XS B BB T F A M EATHRTIC X o
TEETNS, &0 EEEN DHSNZERC LTS
SRDEREIC R B e EZ 5%, CCG Ui Mg
VRN O—FET, BUERABOMN & LTALThh
TWBRD BUMAT [7] & M Cb B = R 5
BT 5HESB 5,

o 2 IXEHOR D ZiF I— R ZRFHEDET COG
AT OBEM T — 2 2D 2 FHEARRL, HEST
BRI B DB B O — S RISHCEERTE
i & b THAE OCG #iTis 2 L7z [8].
T OFEERN UERIC I— S RICEA L BB
i DEFFERE & &, BURTHEAREZERICDOWN
TR & OISR A 7 BEE R,
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ENDISRAZZEZ TR, SROKRRELNVOFN
RIS DRENEE L D, BAROEWVHEAIIC
X, TN MHEn FoRLDDNN D, BIFHFOBRIE
7% EDHERNEZEAL, CHEAMOF WA F X b KEFE
BEODFET HDENLERINL TEH®RZERT S

TENEETH B, TOH BIEENGE S WOHLZ 2RI
AT TS A L LB,

BRI EEEMFAOTF X MOEA LAEIHW,
BEE, BTORBEICIA T, FHEOWEE, DX
WREIEDN TS ZICH U T E DR EMRIT A EED
EWVDENEREE D, I—/SAERSERERBFEE,
AMEE T — /S AZEH U SER b o0E ToM R a
AeFTBHLT, TRERBELHEOWELRZHAT:

—%

AR D TR IEESIC BN TRYIL TS [4].
3 B

3.1 CCG T k% BHAERFT

CCG BHBR(LTHEMAO FETH D, SHBICH

T BRI REE IS W VRO B S DR HAE 8
mm@s%im MY B HHRTH B, CCC D
| GEE BT VAT Y EENZEE (K1 0

aNP&a)fFiém B LOREES LAR

BRVTEENS (K1 TEEW). SO T3 BEE

AT T RED LT, HAREDEHEAICH > THE
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Fig.l A simplified CCG analysis of the sentence
MERRHA KBRS BN E & (7)) .

BELENSATIYDERK « 7 LXBEERTTRS
HT, XOWEHE L BERERISEONS.

4SEE CCG HEmcE DWWz HAEE SR [9](LUFF
PGEEMER) ZHEEE TREGEDEAE L Ule, 1272

, SEIEFREDOFHAT 2L TORESEERS bl
T, ASOMERY, B8, fRESEEND
W T 2B SR ERICHY, MO DOV TG
Ltz HEE UTRE L. BHERRICDWT
E T LA T AL, AEICDW T A REEEMSE
e UBRERE 2 VTV B,

3.2 O—NRIEFACGERFED BAREER

I— R AEAERFEEMENS 7 o —F E#EH
U TCHAGEMITEREBE L. a— /X AIRASCGER R
BH2IRLEX DT, BXEmRADWEZI—/8 A0
5EEETOELVWNEHAROI—NRRAEEL T LT, #
ELBEREREETNVOREE T — 22857 Su—F
TH5. TDA—/RANDERMD 5 IE U W HIARZ A
TEIUL, ZOE/—FO (HEE 73V ) DD
HEEEDBENTES. FBERMEMRYEETIVIE,
BHARI—/SATOEHARZIEF, FUICHLTE
B LIEREE (LHEAEDERAD »oEHTREREHIA
ZEHIE LTHEETHTLTES.

AR SGE RIS ot 5B 7T — 2 LT, A—X
IR BIRFEMIE L BRMIE DT /) T— 3 VIR
Lix%. ARWETIE, HAFEICHT 5 KRR HERE
EDOXI—RAE LTHRELEREMNMY /57— 3
YIMTHNTWBFEKI—/3R [5] ZRHWVz, HAKI—
ISARHEEEH L U TR, XHIBERB XU
HIM DB O ZRIEFROT /) F—>a vEER, FA—T
FAMNTBT /F—a& LT, NAIST 7+ A
b a—8Z [10] i< & B ihFEIERIE B X UIRISEROE
W, Fiz, (e a—SRABIEBEE L] T3—2
ENTIE ERFEORROERD D 5. AWZE T L5

1 BhAR BATZIC I LTz A T = M &
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Fig.2 Conversion from dependency relations to a
CCG derivation.

3 A=A/ o NBEREREGCHIATS. Tz
RUBEEE LS CCG BHHAZESICM>T, k&3
O—RAW B EFABNE NG - ERREEE, BEN
V=L X B BRI, HBEVEAFICXBINNT
JTF=arixl, @Ab5hDHETHS RENDS.
4 A—NREH
32HITHARTz X S1C, HAGHFKRIA—/RADHEDZ
RS, NAIST a—/ R ZDmGEEME R EEHRE LT
CCG EHARNE#L, HAFE CCG EOHELER
Ufzo O—)SAZEHE T, £ITHIEE TS CCG X
HICKELRVWABREE U CafET — 2 2-EL,
FTERA—NRAMTICBEEITI—RANS, THED
7T a v ERE LRAMET — Z\DOEHET
WV, ZO®RAEET—2h 5 BIZ CCG XiEDEHA
DLW, O 2BRETEHERITI L LT (K2).



RO AT EHEER (%)
24,283 24,116 99.3
24,116 22,852 94.8

551 ERBEHE
52 BfEE

Tablel Statistics of corpus conversion.

LP LR LF UP UR UF| Lex
FF 85.1 84.7 84.9 909 90.5 90.7 | 92.3
FAF 852 846 849 91.0 904 90.7 | 92.3

Table2 LP, LR, and LF refer to labeled precision,
recall, and F-score, respectively. UP, UR, and UF
are for unlabeled.

BERYSIHEELD STEEN K& T (1) XH
NOREEDRRE (2) XEIDFR D ZFEHR, SO
BBADEH 0 2 BENS%S. (1) TRXHNOE
HEET" 2 P ARE L TE D ETS 6, FHI (FIZIE
AEZPL L LI XEOSRER, £F0E 1D OXRE
) &GRS E & B — A% CFG L—)b
ELTERLES AT, EXHEHICDWTHRENITIL—IV
BRAZET> . (2) DEOENOEIYLEIZ, (1) THk
E LTS XENCH T 2HARE, HRDZFHEDMED
KA EDLEB T ETITY. TOR, FROIOADER
TARE, ZIFEIOEIARD EDMBICEET 2hEHR
ETBIRENDZD, cheFZolllomgotEsE, &HD
FWREZEDEMAE, FEI—/RADEKRD ZFEGRT)L
(EFHEIDED) 72 EZEIC ULTL—)VICE > TiTo .
BaiEEh SEHAN FHIE U THESEEROEN
FUCEHARZEEL, dEREEMGET /77— a3 VED
SBEHAKICEERINZ TN HERE . BEMIC
(1) BHAKR/ — RICRFHIENT S (F 2 E30%
b, AFFVOENEZ> TV ABEFRO ./ — Rk
S\S DATIVEEZ3%), (2) BHEAROSESHN
ZOWT, BT/ — RO, AFI3VEENSHEA
EbEHRAERET S, 3) IR/ — Fic S(X2XRTHT
dV) ZHED YT ET (2) TREINIHBEDEH
HIZ#H U CRATHNZREG LERAZEE TS, O3
RS TE R ITo I,

BEHALSOFREERS RRBICE/ —FOEERE
AFd) OEEFEEICER L, FICEFROE/—F
DIFE, ERE, R EIKDATIVICZTBESFE
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