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The aim of this project is to provide a uniform framework for the representations
of natural language semantics and pragmatics, by means of Meta-Lambda Calculus (MLC) and (linguistic) mona
ds. We have established a formal foundation of MLC and the notion of linguistic monads, especially its ca
tegorical semantics, the soundness theorems in the base- and the meta-level substitutions, and the soundne
ss theorems for alpha/beta/eta-conversions in both the base- and the meta-levels.

We have also provided some linguistic apﬂlications of MLC and their empirical evaluation. We proposed a u
nified system for describing phenomena that lie in the interface of semantic and pragmatic by means of lin
guistic monads such as "non-deterministic monad", "global variable monad (=state monad)", "continuation mo
nad”, and "conventional implicature monad".



Steedman (2000)

(CCG)
(CG)
(real text)
(Hockenmaier
(2003), Boset.al. (2004)) CCG CG
(Functiona
Composition)
CG CCG 2
15
Gunji (1987)
JPSG
CCG
CCG
2010
CCG
CCG HPSG LFG
TAG
CCG

CCG

CCG

CCG

(monad)

1)
2)

Haskel

(cf. MacLane (1997) p-140)
Lambek (1980)

Moggi (1989)

Shan (2001),
Bekki and Asai (2010))

Shan (2001) Wadler (1993)

Wadler

Bekki (2009)

(€ XA X X)(X) = A xX.x



Internal Monad
Internal Monad

Wadler (1993)

D
2)

D

Progress, Preservation, Normalization
Curry-Howard-Lambek

2)
4.1.
(
)
impure
(¢
) 1
2
erasure
property
a 1B 1”
Bekki and Masuko (to
appear)
4.2.

only

4.3.

CPS

1. Meta-Lambda Calculus and Linguistic
Monads

Bekki, Daisuke. Masuko, Moe. (to appear).

In "Formal Approaches to Semantics and

Pragmatics", McCready,E. (Ed), Studies in

Linguistics and Philosophy, Vol no. 95,

ISBN: 978-94-017-8812-0, Springer.

2. Building a Japanese Corpus of
Temporal-Causal-Discourse Structures
Based on SDRT for Extracting Causal
Relations

Kaneko, Kimi. Bekki, Daisuke. (2014). In

Proceedings of the EACL2014 Workshop on

Computational Approaches to Causality in

Language (CAtoCL), 26th April, Gothenburg,

Sweden.

3. Neighborhood-Sheaf Semantics



. (2014). 16

(PPL2014) ,
, 2014/3/5-7.

. (2014). 16

(PPL2014) \
, 2014/3/5-7.

5. A Type-theoretic Approach to Double
Negation Elimination in Anaphora
Bekki, Daisuke. (2013). In Proceedings of
the Tenth International Workshop on Logic
and Engineering of Natural Language
Semantics (LENLS10), pp-56-68,
1SBN:978-4-915905-57-5 C3004 (JSAl), JSAI
International Symposia on Al 2013, Tokyo,

Japan.

6. Constructive Generalized Quantifiers
Revisited

Tanaka, Ribeka. Nakano, Yuki. BekkKi,
Daisuke. (2013). In Proceedings of the
Tenth International Workshop on Logic and
Engineering of Natural Language Semantics
(LENLS10), pp.69-78,
1SBN:978-4-915905-57-5 C3004 (JSAl), JSAI
International Symposia on Al 2013, Tokyo,
Japan.

7. First-order conditional logic and
neighborhood-sheaf  semantics for
analysis of conditional sentences

Yamamoto, Hanako. Bekki, Daisuke. (2013).

In Proceedings of the Tenth International

Workshop on Logic and Engineering of

Natural Language Semantics (LENLS10),

pp.96-106, ISBN:978-4-915905-57-5 (3004

(JSAl), JSAI International Symposia on Al

2013, Tokyo, Japan.

8. Building Japanese Textual Entailment
Specialized Data Sets for Inference of
Basic Sentence Relations

Kaneko, Kimi. Miyao, Yusuke. Bekki,

Daisuke. (2013). In Proceedings of the

51st Annual Meeting of the Association for

Computational Linguistics (ACL2013), 4-9

August, Sofia, Bulgaria.

9. Subtyping in Logical
Copredication

Bekki, Daisuke. Asher, Nicholas. (2013).

New Frontiers in Artificial Intelligence

(JSAl-isAl 2012 Workshops, LENLS, JURISIN,

MiMI, Miyazaki, Japan, November and

December 2012, Revised Selected Papers),

Polysemy and

Yoichi Motomura, Alastair Butler, Daisuke
Bekki  (Eds.), LNAlI 7856, pp.17-24,
Springer, Heidelberg.

10. On the semantic relation between noun
phrases and quantity expressions in

Japanese
Hayahishita, J.-R.. Bekki, Daisuke.
(2013). New Frontiers 1in Artificial

Intelligence (JSAl-isAl 2012 Workshops,
LENLS, JURISIN, MiMI, Miyazaki, Japan,
November and December 2012, Revised
Selected Papers), Yoichi Motomura,
Alastair Butler, Daisuke Bekki (Eds.),

LNAI 7856, pp.41-52, Springer,
Heidelberg.
11. Subtyping in Logical Polysemy and

Copredication

Bekki, Daisuke. Asher, Nicholas. (2012).
In Proceedings of the Ninth International
Workshop on Logic and Engineering of
Natural Language Semantics (LENLS9),
pp.98-105, I1SBN: 978-4-915905-51-3
C3004(JSAl), JSAl International Symposia
on Al 2012, Miyazaki, Japan.

12. On the semantic relation between noun
phrases and quantity expressions in

Japanese
Hayahishita, J.-R.. Bekki, Daisuke.
(2012). In Proceedings of the Ninth
International Workshop on Logic and
Engineering of Natural Language Semantics
(LENLS9), pp-198-209, ISBN:
978-4-915905-51-3  C3004(JSAl),  JSAI
International Symposia on Al 2012,

Miyazaki, Japan.

13. Conjoined nominal expressions in
Japanese Interpretation through
monad (revised version)

Hayashishita, J.-R..Bekki, Daisuke.
(2012). In New Frontiers in Artificial
Intelligence (JSAl-isAl 2011 Workshops,
Takamatsu, Japan, December 2011, Selected
Papers from LENLS8), Manabu Okumura,
Daisuke Bekki, Ken Satoh (Eds.), LNAI 7258,
pp-54-67, Springer, Heidelberg.

14. Extractability as Deduction Theorem in
Subdirectional  Combiantory Logic
(extended version)

Ozaki, Hiroko. Bekki, Daisuke. (2012). In

Logical Aspects of  Computational

Linguistics (7th international conference,

LACL2012, Nantes, France, July 2012

Proceedings), LNAl 7351, pp-186-200,

Springer.



formulation of
Illative

15. Toward the
presupposition by
Combinatory Logic

Ishishita, Yuri. Bekki, Daisuke. (2012).

In Logical Aspects of Computational
Linguistics (7th international conference,
LACL2012, Nantes, France, July 2012
Proceedings), LNAI 7351, pp.74-85,
Springer.
16.
. (2012). 3 ,
pp-17-40.
17. VCb(CI)
. (2012). 14
(PPL2012) ,
, 2012/3/8-10.
18. Illative Combinatory Logic
. (2012). 14

(PPL2012) ,
, 2012/3/8-10.

19. Extractability as Deduction Theorem in
Subdirectional Combinatory Logic
Ozaki, Hiroko. Bekki, Daisuke. (2011). In
Proceedings of the Eighth International
Workshop on Logic and Engineering of
Natural Language Semantics (LENLS8),
pp-80-93, ISBN: 978-4-915905-45-2
C3004(JSAl), JSAl International Symposia
on Al 2011, Sunport Hall Takamatsu, Kagawa,

Japan.

20. Conjoined nominal expressions in
Japanese: Interpretation  through
monad

Hayahishita, J.-R.. Bekki, Daisuke.

(2011). In Proceedings of the Eighth

International Workshop on Logic and

Engineering of Natural Language Semantics

(LENLSS), pp.139-152, I1SBN:

978-4-915905-45-2  C3004(JSAl),  JsSAl
International Symposia on Al 2011, Sunport
Hall Takamatsu, Kagawa, Japan.

21. Combinatory Categorial Grammar as a
Substructural Logic Preliminary
Remarks (revised version)

Bekki, Daisuke. (2011). New Frontiers in

Artificial Intelligence (JSAl-isAl 2010

Workshops, Tokyo, Japan, November 2010,

Selected Papers from LENLS7), Takashi

Onoda, Daisuke Bekki, Eric McCready (Eds.),
LNAI 6797, pp-16-29, Springer,
Heidelberg.

22. Conditional Logic Cb and its Tableau
System

Ozaki, Yuri. Bekki, Daisuke. (2011).

In Logical Aspects of Computational

Linguistics (6th international conference,

LACL2011, Montpellier, France, June/July

2011 Proceedings), LNAI 6736, pp-.190-204,

Springer.

23.
. (2011). 13
(PPL2011) , pp.60-74,
, 2011/3/9-11.
24. Ch
. (2011). 13
(PPL2011) , pp.33-47,
, 2011/3/9-11.
25.
. (2010). , 31

, pp-109-129,

1. (CCG)

) . (2014).

20 (CD-ROM), B3-4,
, 2014/3/19.
2. MCN
) . (2014).

20 (CD-ROM),
B7-1, , 2014/3/20.
3. MCN

. (2014).
20

(CD-ROM), B7-2, , 2014/3/20.

4. SDRT
. . (2014).
20 (CD-ROM), B7-4,
, 2014/3/20.
5. inverse scope



) . (2014).

20
(CD-ROM), E7-2, , 2014/3/20.
6.

. (2014).
20

(CD-ROM), D5-4, , 2014/3/20.

7. SDRT
. (2013). 214
, 2013/11/14-15.
8. (CCG)
. (2013). 214
, 2013/11/14-15.
9.
. (2013).
214 \
, 2013/11/14-15.
10.
) ) . (2013).
27 (CD-ROM),
4B1-5, , 2013/6/7.
11. CCG
. (2013).
27
(CD-ROM), 4B1-6, .
2013/6/7.

12. Extractability as Deduction Theorem in
Subdirectional Combinatory Logic
Ozaki, Hiroko. Bekki, Daisuke. (2012). The
14th Programming and Programming Language

Workshop  (PPL2012), Nanki-Shirahama

Musashi, Wakayama, Japan, 2012/3/8-10.

13. "Focus  Movement™ by  Delimited
Continuations

Bekki, Daisuke. Asai, Kenichi. (2011). ACM
SIGPLAN  Continuation Workshop 2011,
co-located with ICFP 2011, Tokyo, Japan
Saturday, September 24, 2011.

14. Conjoined nominal expressions in
Japanese

Hayahishita, J.-R.. Bekki, Daisuke.

(2011). The 21st  Japanese/Korean

Linguistics Conference, The 21st
Japanese/Korean Linguistics Conference,
Poster session, Oct. 20-22, 2011, Seoul
National University.

1. New Frontiers in Artificial
Intelligence (JSAI-isAl 2012
Workshops, Miyazaki, Japan, Selected
Papers from LENLS9, JURISIN 2012,
ALSIP2012 and MiMI)

Motomura, Yoichi. Butler, Alastair. Bekki,

Daisuke. (Eds.) (2013). Lecture Notes in

Artificial Intelligence 7856, Springer

2.
. (2012).
3. New Frontiers in Artificial
Intelligence (JSAI-isAl 2011
Workshops, LENLS, JURISIN, ALSIP,

MiMI: Takamatsu, Japan, December 2011,
Revised Selected Papers)
Okumura, Manabu. Bekki, Daisuke. Satoh,
Ken. (Eds.) (2012). Lecture Notes in
Artificial Intelligence 7258, Springer
(290 pages)-

4. New Frontiers in Artificial
Intelligence (JSAI-isAl 2010
Workshops, Tokyo, Japan, November 2010,
Selected Papers)

Onoda, Takashi. Bekki, Daisuke. McCready,

Eric. (Eds.) (2011). Lecture Notes in

Artificial Intelligence 6797, Springer.

http://ww.is.ocha.ac.jp/~bekki/

@
(BEKKI Daisuke)
90431783
&)
®



