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Octopuses and Language (Bender and Koller, 2020)

communication situation (environments)

-----
“.‘II ..................
]
L L LT P L o
-l“‘ ---- Meennnn,,. 0 TTmeaa,,
-"‘ gueett @ tER, T EEEa,,,
.® g "ag
[ 3 Say
L A . L L T Jepa
n
"
L}
L}

*, expression e:*
Speaker Hearer :
: knowledge knowledge :
meaning s meaning s’
. communication intent i -
Speaker Hearer

¢ (Bender and Koller, 2020) Emily M. Bender, and Alexander Koller. Climbing towards NLU: On meaning, form, and understanding in the
age of data. ACL. 2020.



Two Types of Text Understanding

from Shay Cohen in RISE

Understanding, loosely, can refer to two different things:

* Attaching meaning (representations?) which is divorced of direct denotation (large
language model)

e Attaching meaning which is either executable and has denotation or is grounded in the
environment (semantic parsing)

Continuous : gradient Symbolic: interpretable



Three Types of Semantics
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Distributed semantics

(word2vec, LDA,LLM, ..

)

ROOT
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Chrysler plans new investment in Latin America
N
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plan.01 investment.01

Frame semantics
(SRL,AMR, ...)

b1
b1 «— x1

b3
bl — /b2 x2 b2«s1 b3—el bltl

b1 « time.n.08(t1)
b1« t1=now

b3 « touch.v.01(e1)
b3 — Time(el, t1)
b3 «— Theme(el, x2)
b3 — Agent(el, x1)
b2 « blue.a.01(s1)

b2 « button.n.02(x2)
b2 «— Colour(x2, s1)

b1 < person.n.01(x1)
b1 — x1 =hearer

Model-theoretic semantics
(MRS, DRT, ...)



Discourse Representation Theory (Kamp, 1981; Kamp and Reyle, 1993)

b1 PMB 04/2820
b1 « x1
e Model-theoretic semantics b3
bl «— - b2—x2 b2«—s1 b3—el bl
* A special form of truth-conditional semantics b1 « time.n.08(t1)
b1~ 11 =now
) ) b3 « touch.v.01(e1)
e Dynamic semantics b3 «— Time(el, t1)

b3 «— Theme(el, x2)
b3 — Agent(el, x1)
b2 < blue.a.01(s1)
b2 < button.n.02(x2)
 First-order logic b2 « Colour(x2, s1)
b1 « person.n.01(x1)
b1 «— x1 =hearer

e Compositional

dx,(person.n.01(x;) A x; = hearer A =3x,3s;de;A1;(touch.v.01(e))...))
Don’t touch that blue button.

e (Kamp, 1981) Hans Kamp. 1981. A Theory of Truth and Semantic Representation. In Formal Methods in the Study of Language, 1, 277-322.
e (Kamp and Reyle, 1993) Hans Kamp and Uwe Reyle. 1993. From Discourse to Logic; An Introduction to Modeltheoretic Semantics of Natural
Language, Formal Logic and Discourse Representation Theory. Kluwer, Dordrecht
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Discourse Representation Theory

* Logics

* Propositional Logic (e.g., implication)

Premise 1: P - Q

Premise 2: P

Conclusion: Q

* Modal Logic (e.g., possibility and necessity)

"It is not necessary that X" is logically equivalent to "It is possible that not X".
"It is not possible that X" is logically equivalent to "It is necessary that not X"



Discourse Representation Structure Parsing

e Parallel Meaning Bank v5.1.0

* Groningen Meaning Bank
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Home  Home About  About
GMB Explorer 4 fre semantically annotated corpus that anyone can edit! PMB Explorer A ic parallel corpus for English, German, Dutch and Italian!
Daa The Groningen Meaning Bank (GMB), developed at the University of Groningen, comprises thousands of texis The Parallel Meaning Bank (PMB), at the University of and building upon the Groningen
Software 'r’;p'f;‘;;"“;i;iﬂ‘ﬁ;%&"gzk;%zl?m:%g_z?::f%g’i‘:"m i:"':':ns‘ ?g:‘l::"’cy:'e"“i;i%?g;f" ;":’h:'gc&'gsiz Meaning Bank, comprises sentences and texts in raw and tokenised format, syntactic analysis, word senses,
About accessible via the GMB Explorer. The multi-ingual successor of the GMB is the Parallel Meaning Bank. thematic roles, reference resolution, and graph meaning representations. The main objective of the PMB is to
provide fine-grained meaning for words, and texts for various linguistic phenomena.
Publications Sentences are, in isolation, often ambiguous. In the PMB we aim to provide the most likely interpretation for a
Publications sentence, with a minimal use of underspecification.
People
Media People
wee mame O N X M
Wordrobe
o | Geman  tawn
s | seeces | acone - -
Show @sem @ am G e Dxp Ore Wan @ Do
Mo g G sem Cam

You're welcome to contribute to the GMB by providing corrections to existing linguistic annotations in a wiki-like
environment. Anyone can register via the GMB Explorer and check, improve, or discuss linguistic annotations.
Stable releases are available from the data page.



Three DRS notations

Discourse Representation Structure Parsing

bi:xi, b2:x2, bsier, ba:iti | bs

bi: male.n.02(x1)

bi:  Name(x;, tom)

bs: time.n.08(t;)

bs:  ti<now

bs: climb_up.v.01(e1)

bs:  Time(ei, t1)

bsz:  Theme(er, x2)

bs: Agent(ei, X1)

by: telephone_pole.n.01(x2)

box

b; REF x;

b; Name x; "tom"

b; PRESUPPOSITION b3
b; male "n.02" x;

b3z REF e

bz REF t;

bs Agent e xi

b3 TPR t; "now"

bz Theme e; x2

b3 Time e; t;

bs climb_up "v.01" e

bz time "n.08" t;

b2 REF x»

b, PRESUPPOSITION b3
b telephone_pole "n.01" x2

climb_up.v.01

now telephone_pole.n.01

clause

graph




Discourse Representation Structure Parsing — Results

PMB 3.0.0[clause] EN DE IT NL
SPAR 40.8 / / /
SIM-SPAR 57.7 / / /
Boxer (Bos, 2015) 72.2 / / /
Neural Boxer (van Noord et al., 2018) 83.2 / / /
Neural Boxer (van Noord et al., 2019) 88.9 81.9 80.5 71.1
BILSTM-char (Wang et al., 2021) 88.1 / / /
MACT (Liu, 2024) 89.1 82.7 80.2 80.1

(Bos, 2015) Johan Bos. 2015. Open-domain semantic parsing with Boxer. In B. Megyesi (Ed.), Proceedings of NODALIDA 2015, Vilnius, Lithuania, pp. 301-304.
(van Noord et al., 2018) Rik van Noord, Lasha Abzianidze, Antonio Toral, and Johan Bos. 2018. Exploring Neural Methods for Parsing Discourse

Representation Structures. TACL.

(van Noord et al., 2019 ) Rik van Noord, Antonio Toral, and Johan Bos. 2019. Linguistic Information in Neural Semantic Parsing with Multiple Encoders. In

Proceedings of IWCS.

(Wang et al., 2021) Chunliu Wang, Rik van Noord, Arianna Bisazza, and Johan Bos. 2021. Input Representations for Parsing Discourse Representation

Structures: Comparing English with Chinese. In Proceedings of ACL.

(Liu, 2024) Jiangming Liu. 2024. Model-Agnostic Cross-Lingual Training for Discourse Representation Structure Parsing. In Proceedings of LREC-COLING.



Discourse Representation Structure Parsing — Results

PMB 4.0.0[graph] EN DE IT NL
UD Boxer (Poelman et al., 2022) 81.8 77.5 79.1 75.8
Neural Boxer (Poelman et al., 2022) 92.5 74.7 75.4 71.6
MLM (Wang et al., 2023) 94.7 92.0 93.1 92.6
MACT (Liu, 2024a) 96.3 92.8 93.0 93.1
MACT (Liu, 2024b) 97.0 94.7 94.3 94.4

(Poelman et al., 2022) Wessel Poelman, Rik van Noord, and Johan Bos. 2022. Transparent semantic parsing with Universal Dependencies using graph
transformations. In Proceedings of COLING.

(Wang et al., 2023) Chunliu Wang, Huiyuan Lai, Malvina Nissim, and Johan Bos. 2023. Pre-trained language-meaning models for multilingual parsing and
generation. In Findings of ACL.

(Liu, 2024a) Jiangming Liu. 2024. Model-Agnostic Cross-Lingual Training for Discourse Representation Structure Parsing. In Proceedings of LREC-COLING.
(Liu, 2024b) Jiangming Liu. 2024. Soft Well-Formed Semantic Parsing with Score-Based Selection. In Proceedings of LREC-COLING.



Challenges and Future Works

* The propositional logic and modal logic calculus system.

e Incremental semantic parsing on long texts (dialogues).

» Factual evaluation, including propositional logics and modal logics.
* Universal semantics.

e Connections between symbolic semantics and continuous semantics (neural-symbolic
inference).
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Q&A
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