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Semantic Representations
A way to represent the meaning of human language

bla bla bla bla

Semantic Parsing Semantic RepresentationText



Navigli, Blloshmi and Martínez Lorenzo - BabelNet Meaning Representation - AAAI (2022) 4

Semantic Representations
Main Formalisms

DRT

UCCA

PTG

UMR

EDS

UDSAMR

Information
Extraction

Question
Answering

Machine 
Translation

Human
Robot

Interaction Text
Summarization
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Abstract Meaning Representation

● AMR Slogan:
○ Not designed as an interlingua
○ Heavily biased towards English

AMR as an interlingua

Example:

    The student’s mouse is on top of the external hard drive

● Problems
○ English Lexicon
○ PropBank Frames

be_located_at.91

mouse

person

study.01

drive

 hard.04 external

top

:ARG1 :ARG2

:poss

:ARG0-of

:part-of

:ARG1-of :mod
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Abstract Meaning Representation

● AMR Slogan:
○ Not designed as an interlingua
○ Heavily biased towards English

AMR as an interlingua

Example:

    The student’s mouse is on top of the external hard drive

● Problems
○ English Lexicon

○ PropBank Frames

be_located_at.91

mouse

person

study.01

drive

 hard.04 external

top

:ARG1 :ARG2

:poss

:ARG0-of

:part-of

:ARG1-of :mod

Could we go cross-lingual using language-specific PropBank-like ontologies?

● Semantic relations expressed different
● Frames not included

AncoraNetChinese 
PropBank

be_located_at.91

mouse

person

study.01

drive

 hard.04 external

top

:ARG2

:poss

:ARG0-of

:part-of

:ARG1-of :mod

:ARG1

estar.01

ratón

estudiante
disco

duro  externo

parte

:ARG1 :ARG2

:poss :part-de

:mod :mod

superior

:mod
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BabelNet Meaning Representation

Interlingua Representation:

● No more lexicon
● No more language-specific frame repositories

BMR Ingredients
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BabelNet Meaning Representation

Interlingua Representation:

● No more lexicon
● No more language-specific frame repositories

BMR Ingredients - Babelnet

WordNet airplane
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BabelNet Meaning Representation
BMR Ingredients - VerbAtlas

WordNet airplane

Frames

Relations

FLY

AGENT THEME

PATIENT

EAT

RUN

JUMP

PAY
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BabelNet Meaning Representation

AMR

VerbAtlasBabelNet

BMR
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BMR Graph

BMR structure:

● Directed acyclic graph
● Concepts connected by semantic relations

Example
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From AMR to BMR
Concepts

Replace lexical, language-specific symbols with fully semantic symbols nodes

AMR

PropBank Frame

eat.01 ingest.01

consume.01

BMR

VerbAtlas Frame

EAT - BITE
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From AMR to BMR
Concepts

Replace lexical, language-specific symbols with fully semantic symbols nodes

AMR

Words

BMR

Concepts

plane airplane bn:00001697n
{plane, airplane, 

aeroplane}

WSD

aeroplane
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From AMR to BMR
Semantic Relations

From resource- and language-specific lexical-semantic relations to  cross-frame 
and language-independent semantic relations.

eat.01

mouse cheese

:ARG0 :ARG1

EAT - BITE

mouse cheese

:AGENT :PATIENT
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From AMR to BMR
Semantic Relations

Replace such subgraphs with simpler, non-compositional meaning representations 
from BabelNet whenever these are available

person

drive.01 bus

:ARG0-of

:ARG1

Bn:00014086n
{Bus Driver,

Busman}
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Creating a training corpus
From AMR 3.0 to the BMR dataset

AMR 3.0

Mappings

Disambiguation
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From AMR to BMR

BMR structure:

● Directed acyclic graph
● Concepts connected by semantic relations

Example

be_located_at.91

mouse

person

study.01

drive

 hard.04 external

top

:ARG1 :ARG2

:poss

:ARG0-of

:part-of

:ARG1-of :mod

STAY - DWELL

:theme :location

:poss :part-of

AMR

The student’s mouse is on top of the external hard drive

 BMR
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AMR

From AMR to BMR
From words to Concepts

The student’s mouse is on top of the external hard drive

be_located_at.91

mouse

person

study.01

drive

 hard.04 external

top

:ARG1 :ARG2

:poss

:ARG0-of

:part-of

:ARG1-of :mod

STAY - DWELL

:theme :location

:poss :part-of

● Lexico (WSD)

Anima
Computer 
Device Coward

?

?

?

?

?
?

?

 BMR
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From AMR to BMR
From PropBank to VerbAtlas

The student’s mouse is on top of the external hard drive

be_located_at.91

mouse

person

study.01

drive

 hard.04 external

top

:ARG1 :ARG2

:poss

:ARG0-of

:part-of

:ARG1-of :mod

STAY - DWELL

:theme :location

:poss :part-of

● Lexico (WSD)● Move from language-specific relations to cross-lingual semantic relations

AMR  BMR
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AMR  BMR

From AMR to BMR
Multiword expressions

The student’s mouse is on top of the external hard drive

be_located_at.91

mouse

person

study.01

drive

 hard.04 external

top

:ARG1 :ARG2

:poss

:ARG0-of

:part-of

:ARG1-of :mod

STAY - DWELL

:theme :location

:poss :part-of

● From compositional multiword expressions to single concept● Move from language-specific relations to cross-lingual semantic relations
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AMR  BMR

From AMR to BMR
Miscellanea

The student’s mouse is on top of the external hard drive

be_located_at.91

mouse

person

study.01

drive

 hard.04 external

top

:ARG1 :ARG2

:poss

:ARG0-of

:part-of

:ARG1-of :mod

STAY - DWELL

:theme :location

:poss :part-of

● From compositional multiword expressions to single concept● Collapsing nodes that represents single concepts
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BMR 
An interlingual abstraction
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Scope of BMR
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Scope of BMR

● Machine Translation (MT)
● Question Answering (QA)
● Dialogue
● Vision, Speech, and more
● Knowledge Representation



Navigli, Blloshmi and Martínez Lorenzo - BabelNet Meaning Representation - AAAI (2022)

Conclusion

27



Navigli, Blloshmi and Martínez Lorenzo - BabelNet Meaning Representation - AAAI (2022) 28

Conclusion
BMR

AMR



Babelscape: https://babelscape.com  •  Sapienza NLP: http://nlp.uniroma1.it
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