)

1=

BALEL S SEOBIAMEIR RS HKEH CE (2019423 1)

HeBESRIR D BIRARAT & & ERIRERM

AH FIRT

AW R

FHR KA *

BARDIKLFKF:

{g1520535,bekki*}@is.ocha.ac. jp

1 L®IC

B (gradability) & © DR EF, €— XK
BUCBE T 2R (degree) &\ O HERIE, BARSFEH
fRIZ B WTEEREEH 2 1723, FIZIE, (1) X
W72 T 250 ezpensive DIk G X TH Y, —H
DHEDHEIZDNWT, 5 oD AMEMA, 2D E
WREEZE DN, EWIHHKE LTV,

) My car is more expensive than your car.

(1
(2) I EADERE AV XTH Y, HOEEE
5 D DIRE VT WV X Wl 50 L Bt 5,
(2

) My car is expensive.

DX ST, R RT REEHI M & DA I
578, BELLAMICERT 52 212k, Ll
EEOMDTREL 15 L £ SND. LhL, M
KRR D OB DD 5.

BT, HBHETITIZSRED D D, (3) 1053 Rrs
BSOS .

(3) a. Mary is tall. (EfR)
b. Mary is taller than Harry is. (#idkHig)
c. Mary is as tall as Harry. (S ili)
d. Mary is 2” taller than Harry. (GESE0R)

(3b) @ than HillFEG tall DEMZE A, (3d) D
EOICHEF 2 205605 5. MENROE S
2 7-DITIF, FkE ik E BERNCHR O BER D 5.

BT, HEmOMEL D S, HIRKRBELOHEGRIT (4)
DYIHRS & 512, BUEX tall/short D & 5 75 [ FEFH
ERELEONRH D, SRBEINIIEM IR ATy TEMES.

P;: Mary is taller than 4 feet.
(4) PQS
H: Mary is taller than Harry.

Harry is shorter than 4 feet.

CDEMEIIZE o T, SEAICHT 2 BRI O
DERUZD DD ST, FHERRERD S RS %
PESHER 2 B D AR AIZ T ITHEL TV [1].

AIFFE T, SHEFL SHELMZEE T L —DDR
AL UT, HBRBEOEXNERRIIIIZESNT,
Xh 5 Y R EERR ROy ¥y TR 52,
PRI KRB D HeGR % FHAMIT I S Ml & R T 5.

M aham D PRl A & U CTIEME-E HiRE SUE (CCG)[2]
%, HIBSERBORIAFR & U T A-not-A 247 [3, 4] (Z5E
DL EDZEHANVS. CCG DEH AR S ZEREFRRANDRE

— 1519 —

mineshima.koji@ocha.ac. jpi

Bz ¥ v 7% AT S IR % ccg2lambdal5]
EFHWTEETS (KMla,b). CCGIT &3 HIRES
D& A-not-A SHHZDWTIX §3 THIHT 5. X
12, 1 HESRFERPE (FOL) IZ R RBIDHER D 72126
BN EMNA AR Comp 2#/RT 5. FOL D
IS Prover9 & € TFILREEES Maced 2 FIWT
W AT L2 FHEL (K 1c), ARMEBRTA MY b
FraCaS[6] DHEEB O 7> a v EHWT, Y AT
LM 24T 572, TDY AT LI, RERDY AT L%
kR BKEEEER L 2. Comp ORI L GRS AT I
DFMIZOVWTIEENTN §4 & §5 TR S,

2 REEKRICH T ZHERFEOHRL

EAE KGR D AT 5E TR N S AR OWT %
5. BREMRERHEIE TV T T LREEO
FREEE UTatrd 5 (7). BlZIE, tall X tall(x,d)
Lo, ZhiE Iz DEDOREI VDR ELE T
Hd| EEEKTS., ZHIZLD, Ann is 6 feet tall.
E\W S, tall(Ann,6feet) &\ D EKREZRZE D,
tall(z,0) DR ZE 5 &5 ERE 5] TlERL, MFEE
SRkl T2 8ikoT, TVvT 1T 1DHEA%R
SEBIRE UTz, 2 0DHBUZAEIT 52 L TES.

(5) D& D RIERBUIIKREL BT T2 DD5Hr
FiiEWRH 5.

(5) A is taller than B is.

—20%, Maximality & 7% H W22 TH 5 8,
9. (5) 1%, (6) D& > max FHEFEZFMHL, AN
7= REDORKIE L B 272 3 REORAKMED K
INEI A TS X E LTarEnb.

(6) max{Ad.tall(A4,d)} > max{Ad. tall(B,0)}

£ 9 —2I%, WhS A-not-A i TH 5 (3,4, 10].
ZONHTIE, 5) Ik (7)) DXSIT, AT AB
7z TR WEEOAHEE R T XL LTHbNS.

(7) 36 (tall(A, §) A - tall(B, 5))

SENE, R e UTH VP T W A-not-A 407 %
BAL, HeRlERESUZERFROE D YT 2R
H, B - BIEERG - NEEREICom2iEET 5.
3 LEEEXDDILR
3.1 A-not-A DHDEKEKT
RPN R e R i & & U hk 2 7o LR U & BIRFR R

GRE) A~vv ¥y 72175, £7, A-not-A DD
N TOEARNRESNINT 2ERERZ R 2I1ZRT.
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. (©COMP ~

. ccg2lambda -, TEIREEER
@ ! i (Prover9)
A LEF: ! H H
e |—| wor | —>| wmzn [ —| YesNo
; (CCG) 1| (AnotASMR) | ! RS !
"""""""""" (Mace4)
1: RFE DR
% 3: Al - BIEF - KEFEZ B OB O E®RER
g S BERFKR
Hog i Mary is taller than the bed is long.  3d(tall(m, §) A - long(the bed, d))

HIEMLEE  Mary is taller than 4 feet.

3o(tall(m, ) A (6 > 4'))

et YE i Mary is 2 inches taller than Harry.  Vé(tall(h,d — 2”) — tall(m,d))
Ihalhic, KEGE Bobsd, sy ok b 3.2 EESEDOD Y YT

WIZE, R3IDLDIZERKREZEH D YT,
K 20 FEARW R LEEHE S DR RFR R

Fhisks > Bk

Mary is tall. tall(m7 Otall)
Mary is taller than Harry. 36 (tall(m, d) A —tall(h,d))
Mary is less tall than Harry. 30(—tall(m,d) A tall(h,d))

Mary is as tall as Harry. Vé(tall(h,d) — tall(m,d))

REFE  tall DKEGE short 13, short(:c §) &L,
oz M *I}#ébﬂ(@mé’ff)éj EEKTSbDLT
5. £oT, tall(z,8) S IXx B IUTOEEET
R THi72 3 A%, short(z,0) o5z I A FOES
BIANTHZT I ens, (8) BEKDILD.
(8) Vo1 > o
a. Vz(tall(z,d;) — tall(x,d2))
b. Vz(short(z,ds;) — short(z,d))

BB  ten orders D ten D & 5 BEILAEFIL
7% many (z,n) %> T many(x, ten) D & 5 1ZRKH
TE5 [11]. UFICRKRUBRLOERERZRT.

(9) a. Mary won ten orders.
b. 3z(orders(z) A won(m,z) A many(z,ten))
(10) a. Mary won many orders.
b. Jz(orders(x) A won(m, )
A o (many(x,0) A (6 < 9)))
(11) a. Mary won more orders than Harry.

b. Jz(orders(z)Awon(m, z)AIS(many (z,§)A
—3Jy(orders(y) A won(h,y) A many(y,d))))

21t  than HINIZEIERIL everyone 2N 5 (12) T
¥, FEILD D thanHioRAa—-T %K< L5228 T
YR BRERDVEZ 6N 5.

(12) a. Mary is taller than everyone.

b. Vy(person(y)
— 30 (tall(m, §) A —tall(y,d)))

15620 —

KIZ, Steedman[2] IZ& 5 CCG ZH\WT, &HFHIC
HMEEHIIEZE D YT, XRROBEKRKRREZEHT 5.
S, U HEZERTHEEH#RE D 28AL, BA
ﬁ@% inEHiEE S\NP\D & U7=.
RAZHSEREL -V AT LT bff’iilﬁﬁ ’5:
RTAZDS B, taller 7 KRR DFERIZ DL erld,
2% 3 TE -, HINbsk - EHie than HiN TR
2 a2 © D Pl - JUE A RLER - SRR ERIZ TN
%#’Lﬂ}f\@"éf&)k 4D EIEINT VWD
DFERIHEICE D E, B4 &J:l:f*%ﬁ( SRR
I]*?%T’H‘%}J*ZE’J HOMTHZIENTES. LT,
2 T hbigHl, B 3Tk R W2 OB HARERT.
CCG T, than HiOH T4 U 2 EF M DOEIZ L
T, BBEEREHWEZAMPRHTE 5. HikiE, 22
HilE pos ZFHWTHIME 0 & DHERDEKRZIMZA TW5.

tall than Harry

S\WP\D SNPIS/S NS NPD) S/S S/(S\NP)
Moztall(z,8)  AKAA38(K(0)(z) A~A(K(5)) id Mp.p(h)
S\NP/(S/(S\NP)) b S/(S\NP)
s AA\a30.(tall(z, 6) A vA(/\;zttall(;zt.ﬂ))) Ap.p(h)
S\NP/(S\NP) S\NP
Mary id Az.36 (tall(z, 5) A —tall(h, )
S/(S\NP) S\NP -
p.p(m) 2.3 (tall(z, 6) A - tall(h, 5))

S
36 (tall(m, 5) A - tall(h, 5))

2: Mary is taller than Harry OEHA

pos tall
S\NP/(S\NP\D) S\NP\D
is AA.A(64) Ad.Az.tall(z, d)
>

S\NP/(S\NP) S\NP
Harry id Az.tall(z, Oran) N
S/(S\NP) S\NP
Ap.p(h) Az.tall(z, Oyai)
>
S

tall(h, Oyan)

3: Harry is tall DK

Larson|[12] ’C?Eﬁé?ﬂt, than €N D FEFEAE S
(and) THEIXNZHE (13) LES (or) THIENZH
& (14) 1%, £40D thanl & thang ZffiVW37 52 &

LEIRIRAT - HRS AT LD 70T MIAHTETETHS.
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# 4: CCG T &k 2 iEHIHH

PF R AT HIRFR

tall AP = S\NP\D Ad Az tall(z,d)

Mary NP'= S/(S\NP) Ap.p(m)

is S\NP/(S\NP) id

4 D 4

than; S/S id

than, D/D id

thans  S\NP/(S\NP/NPN /NPT XQAKAz.Q(\y.K(AP.P(y))(z))
pos S\NP/AP A(Oa

ey S\NP/NPM\D\AP
ery S\NP/(S\D)\AP
ers S\NP/D\AP

ey S\NP/NPM\D\AP
as; S>NP/NPT\D\AP
asy S/S

more;
moresy

S\NP/NP'/AP
S\NP/D/AP

AK A AN x.30.(

) AN —A(K(9)))

MK A N2.36. Kg iEx A ﬁA(S))))

A6 Az, 35( (8)(z) A
AK A AN V6.(A(K (8 — 8)) —
AKAAN2NG.

id

AK A \z.36.
XY AANz.36(A(0)(z) A

(6>96

K(6)(x))
(z))
(

5)(1?) A SA(K(9)))
J@) A (6 >5))

(A(K(9)) — K(3)
(K(

T, 2EK AT —=TDEVIZHIELTWS. £oT,
(14a) 7S Mary is taller than Harry. Z#&wTE 5.
(13) a. Mary is taller than Harry and Bob.
b. 34 (tall(m,d) A —tall(h,d))
A 36 (tall(m, §) A = tall(d, d))
(14)  a. Mary is taller than Harry or Bob.
b. 3é(tall(m, ) A =(tall(h,d) V tall(b,0)))

4 EEIEXDOHEER

§3.1 TEXUZ G Z 1= RIRFR & FI N THERR D AL % 4

ﬁj—éé\z Bg{‘f‘muu%/XTL\%$§§§j—éf’&b 7Fﬁ7L73~

NHZR CoMp 28 AT S, NHAERFIIRT. 22

T FiEE®F%%&L‘kb tall 72 ¥ D IE DR
&% FT, short/s ¥ DEDRFER F~ THRT.

# 5. Comp DANHE

(TH) | 0p+ > Op-

(CP) VaVy(30 (F(z,0) A~ F(y,d)) = (Ve(F(y,e) — F(z,e))))
(LP) VeVz(F~ (z,e) <> Vo((6 > e) = F~(z,9)))

(GP) | VeVa(Ft(z,e) < Vo((§<e) = Ft(z,9)))

(INN) | VeVz(F~(z,e) ¢ V6((6 > ¢) = ~FT(z,4)))

(INP) | VeVz(FT(z,e) ¢ Vo((6 <e) = ~F~(z,4)))

(IN) VeVa(—~F~ (x,e) +» Vo((§ <e) — F(x,d)))

(IP) VeVa(—~F1(z,e) > Vi((§ >e) = F (x,0)))

(CP) l&—EMD M (Consistency Postulate) &
LT Klein IZ&oTEHAINEZRBTHS., Zh
i, 2 By FOHREVEERSIE, y 22T
BER s B2 ns 222Kk LT0WS. £z,

(INN)(INP)(IN)(IP) ® 4 DDA, KEiEk D
ﬁ%ﬁf‘a@%’&ﬁéfﬂhbt%@f%é ZHZE-T, K

EOLHASTREC A D, §1 TR LK (4) DL 5%
B HRmO BN HAIAT 2 Z & W TE 5.

CoMP T 6 DEMHRFRH S HERAEIIH X 1 5 @fE
EM5 g, CoT, M4TERLE, (CP) 7
5 B X N7 YRS (CP) % I\ 7z

36 (F(z,8) A F(y,0))
Ve(F(y,e) = F(z,¢€))

4: CoMP DIRAFRH]

(CPx)
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& 6: XS FERKRREANDY Yy BT

Py: Mary is taller than Harry. = 3§ (tall(m, d) A - tall(h, d))

P>: Harry is tall. = tall(h, Oau)

H: Mary is tall. = tall(m, Otanr)
o 36 (tall(m, §) A —tall(h,d))
: Ve(tall(h,e) — tall(m,e))
- tall(h, Hta”) ﬁtall(m, Hmu) tall(h, emn)
) tall(m, O1q11)

5: % 6 DR DRLY]

5 SREECMREE

INFETIZHHAL ZHIREBRHOSHD > 5, CCG D
AN SBRERADTYEY Y, R, ﬁfiﬁéﬁﬁﬂ
2k M (A EBIRIRR) DOES Iz DWW TEE
MREEZ AT > 7=. i@‘ ccg2lambda D 7 ﬂ*ﬁﬁ*ﬁﬁfﬁ%fﬁ
WTHKR 4 OEREHICHIET ST 7LV — M E2ERL,
CCG DEHARZ AL LTEKRERZH TS T
T LEER L. T A MIHIET B IEMD CCG D
EHARIZIAFCHERLEZ.2

WhEInzmwEr Gell) 2250w T, FOL
DEHEFAA2E Prover9 & & T ILKEERSE Maced % FH\»
TA@ﬁme®%ZT®A%%@®&¢%ME?

. HTREXOmBE A% Pl,... n I3 (%unfﬂl) @éﬁi
fﬁﬁﬁ’% H 95k, VAT LITEETHEIZL->T
Pi,...,P, - HDGIHAAEEZR S Yes %2, Pp,..., P, F
—H HFEEATRER S No 2719 5. &6 & HAFHEE
Thwe &, ETIVEERZHAWC, Py,...,P, - H
WS B K T IVOREEERA, TIUTHRIIL 725
&, H771% Unknown &9 5.3

ERBRABOT— 2y b FraCaS 2 L TH
fLxfFo 7. FraCaS %, HAEMWROMEZH LI
SEEHR T L ICEWRERICEME iR R R DT —
Ry NT, 920D 7Y a ilnhnTtnwsg. 5

2HFED CCG /=¥ & L TiE, CCGBank[13] i2#2< C&C
N—=H [14] R EDVLEL HbhTWE D, KRB OMEMSEICD
WTIEFDRBNDRRINTWIRWED, B S—Fol e 3 i
Tl A 7z BB R I DA 12 BB ARFERSE & OIICIE R E R T vy
TN B. N—HFLOEHIISHOPEL LTHRINTWS.

SEMFREAHADEMS #MGET 2 Z LB HRD D, EF
LY A ZDEHEIROE &, KHIETLVOREIZERLZGE, =7 —
U7,

All Rights Reserved.

Copyright(C) 2019 The Association for Natural Language Processing.



I% Comparatives Dt 2 > a v 31 MzEHFHLZ. 0D
55, IEfRT NIVD5AEIE Yes 5519 8, No 39 i,
Unknown 233l TH -7z, F 7 IZHEHIZ2RT.

# 7: FraCaS 7 A bt v b O sl o [ E ]

fracas-220

Premise 1 The PC-6082 is faster than the ITEL-XZ.
Premise 2 The ITEL-XZ is fast.

Hypothesis | The PC-6082 is fast.

Answer Yes

fracas-231

Premise 1 ITEL won more orders than APCOM did.
Hypothesis | APCOM won some orders.

Answer Unknown

FiR &R 8 ITR Y. EHELHNICE DO W TERBERA
WETD VAT L LD EIT o 7.

%% 8: FraCaS 7 A b w b TORE

FIEE [ A% B&C MINE  Nut
3 [ M .56 A8 45

B&CJ15] 1%, Grammatical Framework [16] (Z5:D
CUAF LT, FMIEAI KR (Coq) % AWV TR
EENTWSH, HEMbIhTWwaw, MINE[17] &
Nut[18] & CCG N—H [14] ZHHL, ThEnmEk
WP FOL D W T EMEBIEIHIZ X > TEEM
FRARIMDYIE Z21T S . B LIRIZATRETH 5 03,
KWFRED Y AT bk, MR AT LDIEERE L0 5
TEMTE. HIRE LTI b - 728z, At
X “ITEL won more orders than APCOM did.” &
“APCOM won ten orders.” #*% “ITEL won at least
eleven orders.” ZE L WD D, BREDOF N
MNEEDRED—DTH 5.

6 BHbYIC

AW TIE, A-not-A 73Hr & Bz, HEBSRBL DM
Rz 5 A 7. SEF L HASHEU zEAT o
KL LT, CCGIZHEDWTHY RERERANL T Y
Y7L, EHEEHIC & o TEEBIMRIRZ1T S Ak
ZIRE U7, FraCaS OHEBIZET ST A My &
FHWZ3HI T, ROV AT AL HELTAY AT
LML OVEMTHE W RSN

S, CCG A=V DS, Wb IEEFD
W27 Z A (comparative class)[4] O\, EilGE P E)
FR EDMOIRERBD e EDT, KV AT LD
I oRBHREHET.

A

AREFFED—HIX, JSPS BHiffZ JP18H03284 D BhAk %
ZF-E5DTh 5.

& 3

1]

[6]

[18]
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