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Semantic Representations

A way to represent the meaning of human language

AN
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[ Semantic Parsing ] [ Semantic Representation ]
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Semantic Representations

Main Formalisms

Information
EXxiraction

. dirans/ation Summarzation

Answering
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Abstract Meaning Representation

AMR as an interlingua
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Abstract Meaning Representation

AMR as an interlingua

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

e Frames not included
e Semantic relations e

be_located_at.91

Chinese

AncoraNet

‘ARG1 ARG2

mouse top ratén parte
:mod
T :poss :part-de
J Y
A
I l superior
person estudiante
:ARGO-of ' G

A
study.01
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BabelNet Meaning Representation
BMR Ingredients

Interlingua Representation:

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

N © VerbAtlas

BabelNet
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BabelNet Meaning Representation
BMR Ingredients - Babelnet

Interlingua Representation:

e No more lexicon 80 0 .
e No more language-specific frame reg -+= #
WIKIPEDIA N

® The Free Encyclopedia §

N e mn

BabelNet
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BabelNet Meaning Representation
BMR Ingredients - VerbAtlas

RUN

FLY

F's.ations
AGENT THEME

airplane —— +
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BabelNet Meaning Representation

BabelNet VerbAtlas
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BMR Graph

Example

BMR structure:

o Directed acyclic graph
e Concepts connected by semantic relations
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From AMR to BMR

Concepts

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

’’ : ’’
h AMR \ h BMR \
P : P :
. 1 1
1 . 1 .
. 1 1
I PropBank Frame : I VerbAtlas Frame :
1 . 1 .
=t et e e e s e R R R R .
1 . 1 .
. 1 . 1
I eat.01 ingest.01 : I :
I : I EAT - BITE ;
: consume.01 ; ' ;
\ . \ .
‘N . _ / N, _ /
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From AMR to BMR

Concepts

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

’’ : ’’
: AMR \ ; BMR \
e e ; e e !
i | I |
; Words : , Concepts :
; I WSD ; I
M= e r s mm s mm = s = s e e s |_>__ ..................... |
I . I
- | |
! plane airplane : ! bn:0000.1 697n ,
: , : {plane, airplane, ,
| . 1 .
aeroplane ) aeroplane} ;
\ , \. /~
L = —rm = - S e e e e = -
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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.

PATIENT

cheese cheese

A SAPIENZA

N / UNIVERSITA DI ROMA Navigli, Blloshmi and Martinez Lorenzo - BabelNet Meaning Representation - AAAI (2022) 16

Babelscape



From AMR to BMR

Semantic Relations

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

Bn:00014086n
{Bus Diriver,
Busman}

) SAPIENZA
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Creating a training corpus

From AMR 3.0 to the BMR dataset

Mappings

SAPIENZA
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From AMR to BMR

Example
BMR structure:

e Directed acyclic graph
e Concepts connected by semantic relations

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

be_located_at.91

STAY - DWELL

:location

‘poss

J

person

:ARGO-of

A

study.01

Babelscape
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From AMR to BMR

? .
From words to Concepts qumg
: Compute - ;
° Lexico (D Device ) 7 Coward 1

mouse is on top of the external hard drive

1

The student’s

STAY - DWELL

be_located_at.91

:location

:ARGO-of ‘ARG 1-of

study.01

Babelscape
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From AMR to BMR

From PropBank to VerbAtlas

e DMmuedromstanguage-specific relations to cross-lingual semantic relations

The student’simouselis on top of the external hard drive

. . o w wmw
- -

u
. -

:location

:ARGO-of ‘ARG 1-of

study.01

Babelscape
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From AMR to BMR

Multiword expressions

o Nhove damplasijoagkerspiiviicd eativrss ionsrte silngde abseeaintic relations

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

e L
-_—— e,
. -~

. - ~ .

STAY - DWELL

:location

:ARGO-of ‘ARG 1-of

study.01 \ hard.04 J
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From AMR to BMR

Miscellanea

o Ealapsingposdistiah odipresdrdsmiesteoosrtoegityyle concept

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

/

be_located_at.91 ]

STAY - DWELL

:location

‘poss

AR

person

:mod

-ARGO-of :ARG1-of
A
study.01 \ hard.04 J
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BMR

An interlingual abstraction

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

)

die Maus des Schiilers befindet sich oben auf
der externen Festplatte

)

el raton del estudiante est4 en la parte
superior del disco duro portatil

/

il mouse dello studente si trova sopra il disco
rigido esterno

)

FAERIBEIES MNPERAITRER.
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the student’s computer mouse is on the uppelj

EN: be
DE: sein / befinden
ES: estar / haber / ser
IT: essere / stare / trovarsi
FR: étre
ZH:fE /B

la souris de 1'éleve est dessus le disque dur

side of the external HDD
externe ] \

EN: top / upper side / top side
DE: oberseite / gipfel / oben
ES: cima / parte superior
IT: alto / cima / di sopra
FR: dessus / sommet

H: T8 /TR 75 / B9TRER

EN: mouse / computer mouse

DE: Maus / Computermaus / Rechnermaus

ES: ratén / mouse
IT: mouse
FR: souris

ZH: Btn /B R/ Bins

bn:00077608n

Jo-ed:

EN: external hard drive / external HDD
DE: externe festplatte

ES: disco duro portétil / disco duro externo

IT: disco rigido esterno

FR: disque dur externe

ZH: R R 8/ Bk 5/ JNEMEE

EN: student / pupil / educatee
DE: Schiiler / Student / Studentin
ES: estudiante / alumno / pupilo
IT: studente / allievo / alunno
FR: étudiant / éleve / étudiante
ZH: 2% /B F /£

bn:00029806n bn:21899122n
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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

SAPIENZA

WUE  Trirvirsiva o Rowa Navigli, Blloshmi and Martinez Lorenzo - BabelNet Meaning Representation - AAAI (2022) 26

Babelscape



SAPIENZA

UNIVERSITA DI ROMA

Babelscape

Conclusion
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Conclusion

1

1 . 1
. e 1 . E
! plane airplane | ! bn:00001697n i
e ! i 1 {plane, airplane, i
DE: sein / befinden ! aeroplane . ! aeroplane '
BabelNet — ES: estar / haber / ser \ P b \ 4 } 4
IT: essere / stare / trovarsi 3 ot '~ o7

FR: étre
IH:1E/ B

!
bn:00083183V
STAY - DWELL

theme location EN: top / upper side / top side
DE: oberseite / gipfel / oben
ES: cima / parte superior
IT: alto / cima / di sopra
FR: dessus / sommet

1: T8 / TR 73 / TRER

N: mouse / computer mouse
DE: Maus / Computermaus / Rechnermaus

‘PATIENT

.

bn:00021487n bn:00077608n

EN: external hard drive / external HDD
DE: externe fes/lplalle cheese cheese
disco duro portatil / disco duro externo
IT: disco rigido esterno
que dur externe

[ B/ SRR

iler / Student / Studentin
studiante / alumno / pupilo
IT: studente / allievo / alunno
FR: étudiant / éléve / étudiante F Py
ZH: %% X ZHFE =
FEIBT/ LR bn:00029806n  bn:21899122n

person

Bn:00014086n
{Bus Driver,

VerbAtlas

. :ARG1 ! Busman}
[ drive.01 !
1
l'\. g
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Thank you for your attention!
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