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— Matuszek&Fox (Experimental Robotics, 2013)
o EMTLIGWE, EATHERWEINEZ T DERMENDH S

= [ =
( rjj~ H X\,NLPJ i IX L/ \z\)
go to the second junction and go left
S/NP NP/NP NP/N N S\S/S S
(move-to forward)  [null] (do-n-times2x) (until (junction current-loc)y) (do-seqg f) (turn-left)
NP S\S
(do-n-times 2 (until (junction current-loc) y)) (do-seq g turn-left)
NP
(do-n-times 2 (until ( junction current-loc) y))

S

(do-n-times 2 (until ( junction current-loc) (move-to forward)))

S

(do-seq (do-n-times 2 (until (junction current-loc) (move-to forward))) (turn-left))
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o THEIEHRAI : DTN->NP, P NP>PP, NP PP>NP,

V NP->VP , NP VP->S, VP PP>VP
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Compositional Vector Grammar (CVG)

Syntactically Untied Recursive Neural Network

|

e Socher+ (2013) CTIRE. BXITHR>TENT NG

o XU NILDER ADBCIC. ZNENITH W NN E
> BKRKZICTA—4 1 (ex. 500x500=2500001& D E =
/)L—)L)

Research Organization of Infor

The Instltute of Statlstlcal Mathematlcs 'Jl



tHA T OB EEES0E (CCO)
¢ AT TV ELT, XSEAANULMRE LA
— SRR BE O & S BERERE LA

o 3l :

— “the” OEK: the box D& SICEFAEHICE > T
SR THFICE D > N/N (E57)

— “sing” DERK: we sing D& SIc&FEZELICE o T
SIERTXICES > S\N (FEd)

— “take” DE=k: take them D K SICEZFAEHICE > T,
28T S\N (=E)3a)IC 4D > (S\N)/N ({tLEhzA)
Y sy &

The Instltute of Statlstlcal Mathematlcs ;A I



CCG D3
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Holographic CCG
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Holographic composition

o HIZHY T 7 DIEHIAHFEE U T, Nickel+(AAAI 2016)
TIRE (=Y DX [EPlate(1995))
e Circular correlation (X&[2]1H[E)

c=axb
* EF: d—1
]k = ng:o aib(k+i)modd
a [
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Holographic composition (2)
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— 5TE = 0(d)>0(d logd)
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Holographic composition (3)
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— Non-commutative: /5% {R7F
axb#*bxa
— Non-associative: & % 1R1F
(axb)xc#ax(bxc)
—- BXHEEZRTE: 12 & Z 14 “loves to eat” D
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(Nickel+ 2016)

o MU = 7: FiBs& BB BERricH B M E S H
— #l: s=“Obama”, o=“Hawaii”, r=“born in”
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p(¢r(s,0)=1|0) = o (e, (e x €,))

O

—s&od:

HHAANRT NLOHRAY T T7EKICTTT S
O3 X7+ w2 OE

subject

(b) HOLE

Research Organization of Information and Systems £3&

Y! K
The Institute of Statistical Mathematics & 'Jli



T = 7 TOEH (2)
e Wordnet® & OFreenetii7 2 7 D, FET—%
CIRWERO T HIBE

—%@f%%u%ﬁ:EZT\%b®T%m%E?
X HI A] 8E

WNI18 FB15k
MRR Hits at MRR Hits at
Method Filter Raw | 3 10 Filter Raw | 3 10

TRANSE 0495 0351 113 88.8 943 0463 0222 29.7 578 749
TRANSR  0.605 0427 335 876 940 0346 0.198 218 404 582
ER-MLP 0.712 0528 62.6 775 863 0288 0.155 173 31.7 50.1
RESCAL 0.890 0.603 842 904 928 0354 0.189 235 409 358.7

HOLE 0938 0.616 93.0 945 949 0.524 0.232 40.2 613 739
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ESTAES

e CCGBank& LS Wall Street Journal® 5 — 4 CTEE

— ~ \\ N = = Ab
e IH7E. Ea—YRXTFTa v I BAEZIRWTHREES MR
Model Super-Tagger Parser Acc LF
Lewis et al. (2016) LSTM A* 04.7 88.1
Vaswani et al. (2016) LSTM C&C 04.5 88.32
Yoshikawa et al. (2017) LSTM A* (LSTM) - 88.8
Stanojevi¢ and Steedman (2020) LSTM Shift-Reduce (LSTM) = 90.6
Tian et al. (2020) Attentive-GCNN EasyCCG 96.25 90.58
Bhargava and Penn (2020) LSTM decoder C&C 96.00 90.9
Liu et al. (2021) Category Generator C&C 96.05 90.87
Prange et al. (2021) Tree-Structured decoder C&C 06.22 90.91
Kogkalidis and Moortgat (2022) - cterogeneous Dynamic . 96.29 -
Convolutions
: C&C - 91.9
Clark (2021) Tian et al. (2020) Span-based 3 92.9
) C&C 96.60 92.12
Ours (Lw + L, + L, Real) Holographic Span-based . 92 .67

Table 2: Comparison of the proposed model and existing methods; best results

are shown 1n bold.
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HAVEIRE > SEIC

ICEJ U 7=y 3B &

8], O I\)lz?b\b\ TV MNCHEICRT C &
EEHL U fo 7B SH M

ID Sentence Replacement Candidate Sim. NPMI

: : . : Mr. Baris 1.00 0.19
e Yinken is chairman of Elsevier N-V.. by, Novello 100 0.10
I Ms. Ensrud .00 0.11
When Scoring High first came out in 1979, ivich S D35 &
2 » g P sold out 0.91 0.29
it was a publication of Random House . e 090 024
In early trading in Hong Kong Thursday , Jor § 2O D% s
3 for $ 60 a bottle 094 0.29
gold was quoted at $ 374.19 an ounce . at $ 51.25 a share 0.93 0.34
what she did 096  0.28
4  Judges are not getting what they deserve . what they do 0.96 0.36
what we do 0.89 .35
Despite recent declines in yields , investors Teon e kil ek lat?ts i e
5 : : In a victory for environmentalists 0.86 0.22
continue to pour cash into money funds . On the issue of abortion 0.82 0.27
to provide maintenance for 0.83 0.27

6 Despite recent declines in yields , investors  other manufacturers A ’
continue to pour cash into money funds . to share data via the telephone 0.79 0.21
to cut costs throughout the organization  0.77 0.26
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e ccg2lambda: Pascual+ (ACL2016), Tanaka+ (NLP2016)
TR E

F¥2h | | BXE mxk || EWEBR (| HOLO HOL® 7

e = Yes, No,
T H | locarss SLEEE| | mER || ERE || Yot
) o
e 5\S
w-< b AQK.Q(ALI, Az 3v(K(#<{,v) ASK.S(AJv.K (MW'.(J(v")
- 5t 3/'5 A(Nom(v) = x))) APast(v')), v))
NP,. NP,\NP,, ASK.S(AJv.K(Av'.J(v) S\N Fyq
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< >B
N Pya S\NPya
ANF3z(N (3%, ) A F(z)) AQK.QALI, Az.3v(K (Av'.(3 & (v/) A Past(v’) A B & (")), v) A (Nom(v) = z)))
s S\S
AK 3z (544x) A Ju(K (A" (# { (v") A Past(v') A - { D), v) A (Nom(v) = z))) AVV(ALL)

S
3r(F44x) A Sv(# {(v) A Past(v) A - { D(v) A (Nom(v) = z)))
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“A ball in a box” “A ball next to a box”

1: Stable Diffusion 234 % L 7= /{5 D).
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Deep Attentional Multimodal Similarity Model (DAMSM)
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e AJ17F X : “large yellow sphere is to the left front
of small blue cylinder, and large yellow sphere is to
the left behind of small green sphere”
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ARG (2)

\Uiil

# 1: COCO T— &t v MZBIT 3 EZEIFHm DS R.

Fik FID| R-precl
AttnGAN [11] 35.49 85.47
AttnGAN + VICTR [14] | 29.26 86.39
i S S i (2N | 60.76 87.07
IR AP T D 39.55 93.59
RRFIA 3129 93.12

o HYEFHMTH. N—X T4 VLD EBEZNE
o /=12 U. GANN—X /XM, Stable DiffusionX— X

IC U7\ & ERRDERE

GRERETH)

CEL D BB &

M
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Holographic CCG 1
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