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Machine Translation «does not understand»

e ENIs it healthy to drink from a copper vessel?

e IT E salutare bere da una nave di rame?
e ENIsit healthy to drink from a GOppeE ship?




Machine Translation «does not understand»

DETECT LANGUAGE ENGLISH SPANISH FRENCH v g ITALIAN ENGLISH SPANISH v

| stood by thelbank,|looking at the ships. X Stavo vicino allalbancaj guardando le navi. W

oD 7z <

¢ @0 42/5000 - o)
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‘ Machine Translation «does not understand»

More context does NOT help...

DETECT LANGUAGE ENGLISH SPANISH FRENCH v < ITALIAN ENGLISH SPANISH v

go il fiume. Tuttavia, w
a guardare le navi per

| was taking my usual walk down.th [However, this time, | stood X Stavo facendo la mia solita passeggiata lun
g at the ships for a few minutes. questa volta, sono rimasto vicino allalbanca

alcuni minuti.

123 / 5000 - o)
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3 tasks to enable Natural Language Understanding

e Word Sense Disambiguation

o  Associating meaning with words occurring in context

The employer fired the programmers fromthe ' software

\ SR -ﬁ R
; 1
"%_'V_-& /‘ !‘
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3 tasks to enable Natural Language Understanding

e Word Sense Disambiguation

e Semantic Role Labeling

o  «Shallow semantic parsing» which performs predicate-argument annotations

The employer fired the programmers fromthe @ software -
EVENT SHOOT_PROJECTILES BUSINESSES
Event...  ...Event Business
Agent Projectile
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3 tasks to enable Natural Language Understanding

e Word Sense Disambiguation
e Semantic Role Labeling

e Semantic Parsing

o Transforming the text into a structured semantic representation

The employer fired the programmers fromthe ' software -
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Issues in Natural Language Understanding

e Paucity of resources and training data in most languages
o Resulting in a big performance gap
e Lack of shared semantics across languages

e We will address these issues in this talk

o  We will be focusing on SRL and Semantic Parsing, but we also have work on scaling WSD
multilingually (MuLaN @ IJCAI 2020; XL-WSD @ AAAI 2021)
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‘ Issues in Natural Language Understanding

e Semantic Role Labeling OUR WORK

o  Good but inconsistent results across languages. ———) Bridging the multilingual gap in SRL.
(Conia and Navigli, COLING 2020)

e Semantic Parsing OUR WORK

o Unimpressive performance across languages. n———=)> Enabling cross-lingual Semantic Parsing.
(Blloshmi et al., EMNLP 2020)

e Semantic Role Labeling + Semantic Parsing
OUR WORK

o Language-specific inventories (e.g. PropBank). ———> VerbAtlas: a novel semantic resource.
(Di Fabio et al., EMNLP 2019)
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Semantic Role Labeling

An overview
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Semantic Role Labeling (SRL)

An overview

SRL is the task of automatically addressing:

“Who did What to Whom, Where, When and How?”

(Gildea and Jurafsky, 2000; Marquez et al., 2008)
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Semantic Role Labeling (SRL)

An overview

The quick brown fox  jumps over the lazy dog

13 Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS



Semantic Role Labeling (SRL)

An overview

The quick brown fox | jumps over the lazy dog

Find all the predicates in a sentence.
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Semantic Role Labeling (SRL)

An overview

The quick brown fox | jumps | over the lazy dog

1 Find all the predicates in a sentence.

Predicate . .
D—@ T Choose the most appropriate sense for each predicate. |
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Semantic Role Labeling (SRL)

An overview

“The: ik brown fox | jumps

1 Find all the predicates in a sentence.

Predicate . .
: . f h .
D—@ T Choose the most appropriate sense for each predicate
Argument . .
\9—@ identification Find the arguments of each predicate.

16 Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS



Semantic Role Labeling (SRL)

An overview

jumps
ARGO (Who?)

ARG2 (Over what?)

1 Find all the predicates in a sentence.

Predicate . .
. . . hoose the most appropriate sense for each predicate.
2 disambiguation ¢ bpTop p
Argument . .
3 identification Find the arguments of each predicate.
Arggmeqt Assign a semantic role to each argument.
classification
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Syntax in Semantic Role Labeling

Advantages and Disadvantages
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Syntax in SRL

Advantages

ADVANTAGE: syntax can be a strong indicator for many subtasks

2 Predicate
disambiguation
3 Argument
identification
Argument
classification
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Syntax in SRL

Advantages

ADVANTAGE: syntax can be a strong indicator for many subtasks

1
Part-of-speech (POS)

: tagging and lemmatization
7 Predicate
disambiguation
3 Argument
identification
Argument
classification
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Syntax in SRL

Advantages

ADVANTAGE: syntax can be a strong indicator for many subtasks

1
Part-of-speech (POS)

: tagging and lemmatization
7 Predicate
disambiguation
3 Argument
identification Syntax-based rules,
dependency neighbors and
Argument syntactic relations
classification
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Syntax in SRL

Disadvantages

DISADVANTAGE: syntactic annotations are sometimes expensive and scarce

Part-of-speech (POS)

: tagging and lemmatization
7 Predicate
disambiguation
3 Argument
identification Syntax-based rules,
dependency neighbors and
Argument syntactic relations
classification
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. Especially in
SyntaX 1n SRL low-resource

. languages!
Disadvantages eHae

DISADVANTAGE: syntactic annotations are sometimes expensive and scarce

Part-of-speech (POS)

: tagging and lemmatization
7 Predicate
disambiguation
3 Argument
identification Syntax-based rules,
dependency neighbors and
Argument syntactic relations
classification
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. Especially in
SyntaX 1n SRL low-resource

. languages!
Disadvantages eHae

DISADVANTAGE: syntactic annotations are sometimes expensive and scarce

POS tagging*

Part-of-speech (POS) EN >95% Great!

. L .
D_@ tagging and lemmatization ZH <90% Good
disambiguation
O%
identification Syntax-based rules,
dependency neighbors and
Argument syntactic relations
classification

*Results of Stanza NLP in the CoNLL-2018 shared task on syntactic parsing.
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. Especially in
SyntaX 1n SRL low-resource

. languages!
Disadvantages eHae

DISADVANTAGE: syntactic annotations are sometimes expensive and scarce

POS tagging*
EN >95% Great!

Part-of-speech (POS)

tagging and lemmatization % Good
5 Predicate g8ing ZH <90% Goo
disambiguation

3 Argument MLAS™
identification Syntax-based rules, EN ~77% Soso

dependency neighbors and

Argument syntactic relations ZH < 66% Isitreliable?
classification

*Morphology-aware Label Attachment Score - Results of Stanza NLP in the CONLL-2018 shared task on syntactic parsing.
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The Multilingual Gap

in Semantic Role Labeling
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The Multilingual Gap

Recent progress has left a wide gap between high- and low-resource languages

20.0%
18‘1% ........................................... . . . g..
17.6% S
% ° © Average error rates (% F1) of
7 g B —of-the-
— .. . 5 X state-of-the-art SRL systems
S = 3 presented in 2019 and
= = evaluated on CoNLL-2009.
=
........... . .
5.0 %
DE CA ES ZH CZ EN Avg
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Bridging the Gap in Multilingual SRL
Conia and Navigli, COLING 2020

Recent progress has left a wide gap between high- and low-resource languages

Q: Is it possible to significantly close this gap?

Rate
-—t
(3]
(3]
X
10.7%
Multilingual Gap
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The Multilingual Gap

in Semantic Role Labeling

Recent progress has left a wide gap between high- and low-resource languages

=
©
@ S : . N :
S s5% | R 5 Q: Is it possible to significantly close this gap?
e 15 E
= =
5 Z  A:Yes!
=
............ ®:--0
5.0 %
Avg.
Err.
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The Multilingual Gap

in Semantic Role Labeling

Recent progress has left a wide gap between high- and low-resource languages

............ . . .
o
3
£ 1B5% | X [ Q: Is it possible to significantly close this gap?
Es‘ ............ o g éﬁ
5 £  A:Yes! And we don’t need syntax!
=
............ . . .
5.0 %
Avg.
Err.
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Bridging the Gap
in Multilingual SRL

Conia and Navigli, COLING 2020
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Bridging the Gap in Multilingual SRL
a Language-Agnostic Approach (Conia and Navigli, COLING 2020)

OBJECTIVE

Bridging the gap in multilingual Semantic Role Labeling
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Bridging the Gap in Multilingual SRL
a Language-Agnostic Approach (Conia and Navigli, COLING 2020)

OBJECTIVE
Bridging the gap in multilingual Semantic Role Labeling

without relying on any language-specific features (lemma, POS, syntax)

33 Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS



Bridging the Gap in Multilingual SRL
a Language-Agnostic Approach (Conia and Navigli, COLING 2020)

OBJECTIVE
Bridging the gap in multilingual Semantic Role Labeling

without relying on any language-specific features (lemma, POS, syntax)

and setting a strong and robust baseline for future innovations
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Method

A language-agnostic SRL model

Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS
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Model Architecture

Overview

Predicate Predicate Argument
identification disambiguation |dentification & Classification

1 1

Predicate-Specific
Predicate-Aware Argument Representations
Word Representations

Word Representations

]

input sentence
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Model Architecture

Overview
Predicate Predicate Argument
identification disambiguation |dentification & Classification
Predicate-Specific
Predicate-Aware Argument Representations
Word Representations
Just the input sentence: r ? )

e  Nopredicate indicator flags Word Representations

. No predicate embeddings \ /

° No predicate appended T

o No syntactic features in put sentence

37 Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS




Model Architecture

Overview
Predicate Predicate Argument
identification disambiguation |dentification & Classification
Sentence-level info: Predicate-Specific .
Predicate-Aware Argument Representations

° ALL predicate positions )
Word Representations

I S J !

° ALL predicate senses

Just the input sentence: r )
e  Nopredicate indicator flags Word Representations
. No predicate embeddings \ /
° No predicate appended T

o No syntactic features in put sentence
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Model Architecture

Overview
Predicate Predicate Argument
identification disambiguation |dentification & Classification
f i _ ifi Predicate-specific info:
Sentence-level info: Predliczne SpeClﬂC. . .
Predicate-Aware Argument Representaﬂons ° Predicate-argument relations

° ALL predicate positions

e ALL predicate senses Word Representations

Just the input sentence: r )
e  Nopredicate indicator flags Word Representations
. No predicate embeddings \ /
° No predicate appended T

o No syntactic features in put sentence
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Contextualized Word Representations
Exploiting the inner layers

------------------------------------------------------------------------
. .
. .

[ Average Pooling ]

[swsh | [Cswsh ] [Cswsh ]
[ fc ] [Lre ] [ F |

Concat. Concat. Concat.

Language Model
(BERT, XLM-RoBERta)

( )
( )
( )
( )

( )
( )
( )
( )

( )
( )
( )
( )

,_,,_,,_,,_,
WD ) [ GRD ) GHD  Jy } G
—ll—ll—|—

I I I
Language Model Inner Layers

em ##bed ##ding </s>
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Predicate-Aware Word Representations
Recontextualizing the representations with respect to ALL the predicates

Pred. Dis. Pred. Dis.

1 I I I I I I I L
—[ Concat ]I—[ Concat ]I—[ Concat ]I—[ Concat ]I—[ Concat ]I—[ Concat ]I—[ Concat ] “

Contextual Word
Representations
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Predicate-Specific Argument Representations
Specializing word representations with respect to a SINGLE predicate

Argument Identification + Classification

---------------------------------------------------------------------------------

Norm ] [ Norm ‘ [ Norm ] [ Norm ] [ Norm ‘ [ Norm ] [ Norm

Predicate-Aware
Representations

Predicate
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Predicate-Specific Argument Representations
Specializing word representations with respect to a SINGLE predicate

Argument Identification + Classification

---------------------------------------------------------------------------------

Norm ] [ Norm ‘ [ Norm ] [ Norm ] [ Norm ‘ [ Norm ] [ Norm

Predicate-Aware
Representations

Predicate
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C@LlNG The 28th International

ference on Computational

n
2020 Linguistics

Evaluation
Dependency-based English SRL
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English SRL
Dependency-based SRL on CONLL-2009

F1 Score (%)
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English SRL
Dependency-based SRL on CONLL-2009

ELMo
9
©
S 91.4 State of the art
V%) 91.2
o
. CQ%IL%aneézmg)
90.0%
&0@
&
Q
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English SRL
Dependency-based SRL on CoNLL-2009

BERT
ELMo frozen
9
2 o1
S 91.4 - State of the art
%) 91.2
i
o 20.9
. CQ‘éergb‘?af]aeézmg)
90.0%
N N N
& & &
S >
Q & Q
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English SRL
Dependency-based SRL on CoONLL-2009

BERT BERT
ELMo frozen fine-tuned
92.6

92.4

9

(D]

S 91.4 915

(Vp]

=

3

90.0%

0’\9’\ obe\"

RGPS
5 N
RN

&
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English SRL
Dependency-based SRL on CoNLL-2009

BERT BERT
ELMo frozen fine-tuned XLM-RoBERTa
92.6
92.4 92.4
8
W
S 914 1.5
%) 91.2
= 209
90.0%
o ® O @ O
& O RUrce >
&6& o PP _%V”Q N
S o s
&
&
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English SRL
Span-based SRL on CONLL-2012

_ 87.3
X
[«P]
—
o
A 86.2
- 86.0
85.0% Ouchi et al. (2018)
00@
Q~
\,7}. /Q’Q)
X N
R q)oxo’
&
\'},‘Q' \./Q,Q)
S
Q
N
NS N
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C@LlNG The 28th International

ference on Computational

n
2020 Linguistics

Evaluation
Multilingual and Cross-Lingual SRL

Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS
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Multilingual SRL
on CoNLL-2009

F1 Score (%)

He et al. 2019
syntax-aware SOTA

Our model
BERT (frozen)

Our model
BERT (fine-tuned)

Our model
XLM-R (frozen)

Our model
XLM-R (fine-tuned)
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He et al. 2019
syntax-aware SOTA

Our model . Our model
BERT (frozen) XLM-R (frozen)

Multilingual SRL
on CoNLL-2009

Our model . Our model
XLM-R (fine-tuned)

BERT (fine-tuned)

F1 Score (%)

CA CZ DE ES ZH
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. He et al. 2019
° e syntax-aware SOTA
Multilingual SRL
. Our model . Our model
on CoNLL-2009 BERT (frozen) XLM-R (frozen)
. Our model . Our model
BERT (fine-tuned) XLM-R (fine-tuned)

F1 Score (%)

CA CZ DE ES ZH
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. He et al. 2019
° e syntax-aware SOTA
Multilingual SRL
. Our model . Our model
on CoNLL-2009 BERT (frozen) XLM-R (frozen)
. Our model . Our model
BERT (fine-tuned) XLM-R (fine-tuned)

F1 Score (%)

CA CZ DE ES ZH
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. He et al. 2019
° e syntax-aware SOTA
Multilingual SRL
. Our model . Our model
on CoNLL-2009 BERT (frozen) XLM-R (frozen)
. Our model . Our model
BERT (fine-tuned) XLM-R (fine-tuned)

F1 Score (%)

CA CZ DE
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. He et al. 2019
° e syntax-aware SOTA
Multilingual SRL
. Our model . Our model
on CoNLL-2009 BERT (frozen) XLM-R (frozen)
. Our model . Our model
BERT (fine-tuned) XLM-R (fine-tuned)

F1 Score (%)

CA CZ DE
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Zero-Shot Cross-Lingual SRL
on CoNLL-2009
Our approach shows promising results in zero-shot cross-lingual SRL*.

9
o
o
o . Our model . Our model
c"_,) BERT (frozen) XLM-R (frozen)
[

. Our model . Our model

BERT (fine-tuned) XLM-R (fine-tuned)
75.0 %
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Zero-Shot Cross-Lingual SRL
on CoNLL-2009

Our approach shows promising results in zero-shot cross-lingual SRL*.

9
o
o
o Our model . Our model
cﬁ BERT (frozen) XLM-R (frozen)
[
Our model . Our model
BERT (fine-tuned) XLM-R (fine-tuned)
75.0 %

CA>ES ES >CA

* Spanish and Catalan are the only languages annotated with the same predicate-argument structure inventory in CONLL-2009.
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Robust SRL in Low-Resource Settings
Learning curves

There are only 17K predicates in German (vs 37K in Catalan and 180K in English).
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Robust SRL in Low-Resource Settings
Learning curves

There are only 17K predicates in German (vs 37K in Catalan and 180K in English).

%0 +ex Valid
85 - Test (ID)
. <80 ~ = Test (OOD)
SOTA results with o o SotA (ID)
. 0 e e ' 875
just 50% of the training data! b e m_e™==="= a SotA(OOD)
65 Training dataset size (%)
25% 50% 75% 100%
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Cross-Lingual Semantic Parsing

An overview

Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS
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Abstract Meaning Representation
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Can we use AMR across languages?
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AMR Slogans

AMR is not an interlingua.

AMR is heavily biased towards English.

¥ AMR makes extensive use of PropBank framesets.
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‘ AMR Slogans

Z ;( AMR aims to abstract away from syntactic idiosyncrasies.

Z ;( AMR is agnostic about how to derive meanings from strings.
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AMR in languages other than English

battere-*

:ARGO :ARG1

prince

:mod

The little prince clapped his hands.

11 piccolo principe batteva
le (sue) mani.

El principito golpe6
las (sus) manos.

mo

____________

pequefo |

____________
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Cross-Lingual AMR

Damonte and Cohen (2018): “Although not an interlingua, AMR can act as one”.
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Cross-Lingual AMR

Damonte and Cohen (2018): “Although not an interlingua, AMR can act as one”.

11 piccolo principe batteva — El principito golpe6
le (sue) mani. — las (sus) manos.
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Cross-Lingual AMR

Damonte and Cohen (2018): “Although not an interlingua, AMR can act as one”.

11 piccolo principe batteva
le (sue) mani.

El principito golpe6
las (sus) manos.
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Cross-Lingual AMR

Damonte and Cohen (2018): “Although not an interlingua, AMR can act as one”.

— e e e R e e M M M e e M M e e

’ Camo )
? o T

11 piccolo principe batteva
le (sue) mani.

(" prince (" hand ) \,

|
:mod |
|
:ARG-of I
|
i I
El principito golped ‘\C little ) ) ,

W

las (sus) manos. N o e e e e e e ——— S o e - =
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Cross-Lingual AMR Challenges

I. Explicit/implicit word-to-node AMR alignments in English AMR parsers:

A. based on English
B. hard to be projected across languages through English
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Enabling Cross-Lingual AMR Parsing

Blloshmi, Tripodi and Navigli, EMNLP 2020
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In this work ...

XL-AMR Qualitative insights on
a cross-lingual AMR XL-AMR handling

pariﬁfglﬁitgdnlff:ste: o language divergences

O

Silver data
for cross-lingual AMR of

diverse quality on which we
train XL-AMR
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XL-AMR: Model Overview

Biaffine Attention

Concept Identification Relation Identification \

The little prince
clapped his hands.

E

Il piccolo principe
batteva le mani.

E El principito golpe6
las (sus) manos.

D Der kleine Prinz
klatschte in die Hand.

z INEFHR T T

Seg2Seq
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‘ XL-AMR: Concept Identification

R Final
Output vocabulary Distribution
distribution
Encoder BiLSTM pgenerate pcopy—L_Ab
Embedding Encoder A
iL @ softmax LST
] B Decoder
e , Decoder Decoder
T3 Attention Embedding
piccolo —». -,- iti
principe —s - MLP
batteva —s - s 717/,
’-v- -------------- ’ SR
e Yz Wt v
mant —offf—>{_)

Encoder,
Attention
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‘ XL-AMR: Concept Identification

Final
Output vocabulary Distribution
distribution
Encoder BiLSTM
Embedding Encoder
- Decoder
1 - , Decoder Decoder
i Attention Embedding
piccolo —». -,- 717, Tnitial l;l
) AL . \\‘ :\\\\
principe il —{ _ }—tpzzzz. [0 7 -
batteva —s : - 770 - <—clap-01
’l,- ------------- by ” 4
6] [ | 7/ e . 7 ; <—hand
mani ) —{_]

Encoder,
Attention
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XL-AMR: Concept Identification

Final
Output vocabulary Distribution
distribution
ENcoaer  BILSTM Pgenerate pcopy—L_‘b
Embedding Encoder A
@ @ softmax LSTM
) e Decoder
e , Decoder Decoder
T Attention Embedding
piccolo 4 -,- 777,90 iti
A y \\‘\:\\\\ q_—_-—
principe ) —{ _ }—pzzzm. 7
batteva —s - s 717/,
’.v- ------------ iy "’ 744
e Yz A
mani ) —{_]

Encoder,
Attention
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XL-AMR: Concept Identification

distribution

Encoder BILSTM
Embedding Encoder

1~ [
."

piccolo —». > -

principe —s! -
T 3

batteva —s - -
T

e
A.I

mani —. -

Encoder,

p v a Dy Final
—> izt Distribution
Pgenerate pcopy—l_‘» T
softmax LSTM
LRI Decoder
s ,Decoder Decoder
. Attention Embedding
4 Initial
. 1 4}

k MLP < 5
g D
Y7z ... N <—clap-o01

“-"“-.\_\:‘:\’ // Y

' 7 e 7 e 77y i <—hand

Attention
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XL-AMR: Concept Identification

y A B Final
Output vocabulary - Distribution
distribution T
Encoder BiLSTM pgenerate pcopy—L_Ab
Embedding Encoder
@ & softmax LSTM
: e Decoder
e e , Decoder Decoder
T Attention Embedding
piccolo —». -,- iti
principe —s - MLEP <
batteva —s - s 717/,
£y Ol TRl ALY
e [ VT T Z
mani — -

Encoder,
Attention
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XL-AMR: Concept Identification

R Final
Output vocabulary Distribution
distribution
Encoder BiLSTM pgenerate pcopy—L_Ab
Embedding Encoder A
@ & softmax LSTM
. A S Decoder
e e , Decoder Decoder
T Attention Embedding
piccolo —» -,- iti
principe —s - MLP
batteva —s - s 717/,
L | Ty oL
g [}z L Z
mani — -

Encoder,
Attention
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XL-AMR: Concept Identification

Final
Output vocabulary Distribution
distribution
Encoder BiLSTM p generate pcopy j
Embedding Encoder ? T A
@ softmax LSTM
' G Decoder
1= , Decoder Decoder
Attention Embedding
piccolo —» ! !  Initial l;l
principe —s MLP < ' F—< >
batteva —s <—clap-o01
AL
le ol —" Yoo » / v <—hand
mani —.

Encoder,
Attention
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XL-AMR: Concept Identification

Final
Output vocabulary Distribution
distribution
Encoder BiLSTM pgenerate pcopy—I
Embedding Encoder ? T A
iL il softmax LSTA
: ' Decoder
11— ‘ - , . Decoder Decoder
! % Attention Embedding
piccolo — > - % Initial l;l
principe —s! - T MLP < ' —<§>
batteva —s ‘IR s 7177, T <—clap-01
Tty BT, 47
le ;. - - 7 S - ’ / <—hand
mani —. -

Encoder,

Attention
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Silver Data Creation via Annotation Projection

I. through Parallel Sentences

II. through Machine Translated Sentences
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Silver Data Creation via Annotation Projection

I. through Parallel Sentences

- Advantage: Gold translated sentences

- Disadvantage: Silver parsed AMR graphs PARALLELSENTS - S1LVERAIMIR

II. through Machine Translated Sentences
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Silver Data Creation via Annotation Projection

I. through Parallel Sentences

- Advantage: Gold translated sentences

- Disadvantage: Silver parsed AMR graphs PARALLELSENTS - S1LVERAIMIR

II. through Machine Translated Sentences

- Advantage: Gold parsed AMR graphs

GoLDAMR - S1LVERTRANSLATIONS

- Disadvantage: Silver translated sentences _
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‘ PARALLELSENTS-SILVERAMR

EN2AMR Parser >

4 N
/- I would support you one
EN
hundred percent.
- J
4 )
Io sono con lei al cento
percento .
- J
4 N\
Yo la apoyaria a el cien
por cien.
J
4 )
Sie haben meine volle
Unterstiutzung.

| /
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‘ PARALLELSENTS-SILVERAMR

EN2AMR Parser > \
p Csupport— 01)

I would support you one

hundred percent.
(.

4 N\
Io sono con lei al cento

percento .

(& J
- N (percentage—entity)

Yo la apoyaria a el cien
por cien.

E

E
:value

4 N\
o Sie haben meine volle 100
Unterstiutzung. k
\ j

88 Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS




‘ PARALLELSENTS-SILVERAMR

E

E

D

Vs

(&

I would support you one
hundred percent.

-

(&

Io sono con lei al cento
percento .

-

Yo la apoyaria a el cien
por cien.

(percentage—entity)
:value

-

(&

Sie haben meine volle
Unterstiutzung.
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EN2AMR Parser > \

Csupport—m)

k 100




‘ GOLDAMR -SILVERTRANSLATIONS

Has history given us too
[many lessons? } EN2X

X2EN

/ C give-01 )

:ARGO

:ARG1
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‘ GOLDAMR -SILVERTRANSLATIONS

Has history given us too
[many lessongs? '\ EN2X > L .
La storia ci ha dato troppe lezioni?
; - J

4 N\
. ¢La historia nos ha dado
/ C give-01 ) demasiadas lecciones?

/

-ARGO ARG ~ 7
4 N\
Hat uns die Geschichte zu viele “
Lektionen gegeben?
N\ J
4 N\

iS4 T Fedil K% 09 #ol g 2

\\ )
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‘ GOLDAMR -SILVERTRANSLATIONS

Has history given us too
[many lessons? H EN2X > X2EN
G :
C give-01 ) Has history taught us .
too many lessons?

-ARGO | ARG L y

A4

H

( N\
Has history given us too
many lessons?
o J
4 )
Has history given us too
many lessons?
- J
( N\
Does history teach us
. . ?
( interrogative ) / oo much? =
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‘ GOLDAMR -SILVERTRANSLATIONS

Has hist i t
[miiylfefsré’ni?’ Snus oo H EN2X > X2EN Filtering

]

G Sl \
/ C give-01 ) Has history taught us {Jeaz lsct);)lga ci ha dato troppe
: too many lessons? !
:ARGO ARG L Y ) N )
( \ ( . . . \
Has history given us too ¢La historia nos ha dado
many lessons? demasiadas lecciones?
N ) - )
( < : die Geschich )
Has history given us too Hat uns die Geschichte zu
many 1essgng;? viele Lektionen gegeben?
‘ L )
A J
4 N

( N
Does history teach us » Z % ?ﬁxﬂ’ﬂ 2ol
: . ? .
( interrogative ) / | toomuch | \
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‘ GOLDAMR -SILVERTRANSLATIONS

Has history given us too . ]
4 2\
C give-01 ) La storia ci ha dato troppe

lezioni?
:ARG1 S y,

:ARGO

¢La historia nos ha dado
demasiadas lecciones?

4 N\
Hat uns die Geschichte zu -
DE

viele Lektionen gegeben?
- J

'd N\
7o z/a\xe@ il
i, ?

N\
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Experimental Setup

Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS
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Configuration

XL-AMR Variants

I. @-shot (EN to lang)
II. Language-Specific

Annotation Projection

Europarl, as the
parallel sentences
corpus

- AMR2.0 - Four
Translations (Damonte and
Cohen, 2020):

(lang to lang)
Multilingual (all)

Chinese
German
Italian

Spanish

AMR 2.0, as gold

annotated dataset Bilingual (EN+lang)

- Smatch F1
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Results

Smatch F1
® AMREager* XL-AMR (2-shot) ® XL-AMR (par) ® XL-AMR (trans)

58 58
o3 o3
47

39 38

*AMREager (Damonte and Cohen, 2018) is the only cross-lingual AMR parser from the literature.

97 Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS



‘ Results

I. @-shot XL-AMR performs on
par with AMREager or worse.

Smatch F1

® AMREager* = XL-AMR (2-shot)
lEager
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Results

I. @-shot XL-AMR performs on

par with AMREager or worse.
Smatch F1
B AMREager* ® XL-AMR (par)

II. XL-AMR (par) outperforms AMREager
by ~8 points.

53
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Smatch F1
B XL-AMR (par) B XL-AMR (trans)

58

‘ Results

I. @-shot XL-AMR performs on
par with AMREager or worse.

II. XL-AMR (par) outperforms AMREager
by ~8 points.

o, Smatch F1
Z /( —diSposal Of AMR alignments. ® AMREager* B XL-AMR (trans) ‘
58 58
III. XL-AMR (trans) outperforms
XL-AMR (par) by 5-7 points
and AMREager by 8-16 points.
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Qualitative Analysis

Handling translation divergences of Dorr (1994)

Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS
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‘ Translation Divergences

/\( Categorical - the same meaning is expressed by different syntactic categories
across languages, e.g., POS-tags.

Sono d’accordo.

Estoy de acuerdo. —)

; | I agree.
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‘ Translation Divergences

Z Structural - A verbal object is realized as a noun phrase in one language and
as prepositional phrase in the other.

% ViaJohn.

(I saw to John.)

—
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Translation Divergences

? Lexical - A verb is translated with a different lexical verb across languages.

% John forzo la entrada al cuarto. John broke into the room.

( break-02 )

:ARGO :ARG1

(John forced the entrance into the room.)

force-01

:ARGO

person

:ARG2
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Semantic Role Labeling (SRL)

Who did what to whom?

the cat ate the fish
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Semantic Role Labeling (SRL)

Who did what to whom?

the cat the fish

predicate
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Semantic Role Labeling (SRL)

Who did what to whom?

the cat the fish
— — v

4 _——
/ =
L ———" |
arguments |
predicate
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Semantic Role Labeling (SRL)

Who did what to whom? ,
semantic roles

-7
a— ¥
eater thing eaten

the cat @ the fish

—
| -

/ "
L ———" |
arguments |
predicate
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A unified representation for all languages

Key goal of sentence-level semantics:
e Providing a semantic representation that is independent (or as independent as
possible) from the language
However:

e In SRL, we are using different predicate inventories for different languages
e In AMR parsing, we are hampered by the lack of multilingual data and the use

of PropBank with English-specific predicate senses
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Resources for SRL

An overview
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SRL: Limitations of Current Resources
FrameNet, VerbNet, PropBank

Prop
Bank
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SRL: Limitations of Current Resources
FrameNet, VerbNet, PropBank

INCOMPLETE
COVERAGE
makes building

general-purpose

systems hard

Prop
Bank
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SRL: Limitations of Current Resources
FrameNet, VerbNet, PropBank

INCOMPLETE
COVERAGE

PREDICATE-SPECIFIC
ROLE SEMANTICS
results in poor
generalization for
out-of-domain
predicates
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SRL: Limitations of Current Resources
FrameNet, VerbNet, PropBank

INCOMPLETE
COVERAGE

MISSING VERB CLASS
SEMANTICS
makes knowledge
transfer hard across
predicates
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SRL: Limitations of Current Resources
FrameNet, VerbNet, PropBank

INCOMPLETE
COVERAGE

All tied to
SPECIFIC LANGUAGES
(mostly English)
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Introducing

VerbAtlas

Di Fabio, Conia and Navigli - EMNLP 2019
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Manually clustering predicates into frames

Creating clusters of WordNet verbal synsets

oit
ACCIPANA
-~
RN
\{eat) )
/Tswallow, get down } \
- - I\\

L2/
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WordNet verbal
synsets

Valn ~
\{\l?gest, ..., consume } |

/ { munch, crunch } |
L

L{gner




Manually clustering predicates into frames

Creating clusters of WordNet verbal synsets WordNet verbal
synsets
— — 7] -
) {bite} , / ,‘
~ — T /-{Eg;t— COI‘EJI‘?E }\]
\ \ ; seey
oS - -
— similar
SCENES
P p—— and
\ {eat} \ PARTICIPANTS / {munch, crunch} |
to the action L
/?swallow get down } \ ———
— —~ |\ r{ dine } 7
N L\

L/
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Manually clustering predicates into frames
Creating clusters of WordNet verbal synsets

- \
o Ny
{ingest, ..., consume } ~~
[ tbitey . |
4 {eat}
| {dine} \

{ swallow, get down } )
{ munch, crunch} -~
. -
—— — —— /
EAT-BITE l/

119 Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS




Frames in VerbAtlas
All WordNet verbal synsets organized into semantic frames

=\
' Y
{ingest, ..., consume } ~~

[ . tbiter -

4 {eat} .

[L {dine } { swallow, get down } )

{ munch, crunch} ~
L -
— — —_—
EAT-BITE (
\ VerbAtlas

FRAME
(inspired by FrameNet)
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Frames in VerbAtlas
All WordNet verbal synsets organized into semantic frames

_— —~
— ~
- — N\ - - N
{ingest, ..., consume } ~~ 7/~ {roast toast} = —
/ { bite} .. | ( {fry} { bake} \
/ {eat} .U \ .. {cook} |
[ {dine} \ N . \
L { swallow, get down } ‘ { grill, barbecue })
{ munch, crunch} - \{ stew L -
EAT-BITE ( I COOK (
\ VerbAtlas /

FRAME
(inspired by FrameNet)
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Semantic Roles: from VerbNet to VerbAtlas
From VerbNet roles...

. Stimulus
Time
Goal Value Product Coraont Precondition
. o-Agen
Final_Time Pivot Manner Source
Patient Location
Agent Source Instrument predicate Material
Reflexive .
Affector Extent Result Experiencer
Path Axis
Co-Patient Asset Destination Duration
Result Attribute
Initial_Location Beneficiary Cause Topic
_ Initial_state Recipient
Trajectory Co-Theme
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Semantic Roles: from VerbNet to VerbAtlas
... to VerbAtlas roles

. Stimulus
Time Product
Goal Value
Co-Agent
. Manner Source
Patient Location
Agent Instrument Material
Source
Extent Result Experiencer
Co-Patient Asset Destination
Result Attribute
Beneficiary Cause Topic
Recipient
Co-Theme P
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Prototypical Argument Structures in VerbAtlas

Frame-level organization for Semantic Roles

VerbAtlas Semantic Role Set - inspired by VerbNet

Agent Patient Instrument Result Location Source

124 Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS



Prototypical Argument Structures in VerbAtlas

Frame-level organization for Semantic Roles

VerbAtlas Semantic Role Set - inspired by VerbNet

Agent Patient Instrument Result Location Source
- _\
[ ingest \
eat
I. " ... dine 1 FROTOTYPICAL ARGUMENT STRUCTURE of EAT-BITE _ _ _ _ -
EAT-BITE |, Agent Patient o bocation ... o ouree .
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Prototypical Argument Structures in VerbAtlas

Frame-level organization for Semantic Roles

VerbAtlas Semantic Role Set - inspired by VerbNet

Agent Patient Instrument Result Location Source
- _\
[ ingest \
eat
I. " ... dine 1 FROTOTYPICAL ARGUMENT STRUCTURE of EAT-BITE _ _ _ _ -
| R I
EAT-BITE | Agent Patient o Location ... oo .
Joo TN
ry I
... cook PROTOTYPICAL ARGUMENT STRUCTURE of COOK
S P agent potiont Imstrument  Resuls oo T TTTITIT
Yoy ent atient nstrument esult
COOQK ™ |, _798nt _ rarient ~ -newrument —mesurt o _ oo ____
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Comparing VerbAtlas

to FrameNet, VerbNet and PropBank
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FrameNet vs VerbAtlas

Comparing semantic roles

The

FrameNet

FrameNet

The

cat swiftly @ the
I— - f
L Ingestor_J L INGESTION_]
| f 'I
s
cook @ the
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fish

L

LIngestible.I

——— — —

Food

L —




CROSS-
FrameNet vs VerbAtlas DOMAIN
Comparing semantic roles ROLES

The cat swiftly @ the fish

~—L— ~_L_- ~_L_

FrameNet | Ingestor | | INGESTION | IIngestible]
—————— e - = -
| 1 | | EAT-BITE | T | |
| VerbAtlas | Agent | P | Ppatient |

| |  cook | |
- | —— T
FrameNet | Cook | | APPLY_HEAT | L

The cook @ the
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VerbNet vs VerbAtlas

Comparing predicate classes

The

VerbNet

VerbNet

This

Spaniards

Agent

———— —)

(— ———
L Agent

———— —)

I
food

L

L

l_-Subjuga‘ce—42.3 |

the

Incas

Patient

——— — —)

—_————— —— — —

r_éubjuga‘ce—42.3 | L

Patient

————— —)

children
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Semantically-
VerbNet vs VerbAtlas CONeIeTENT
Comparing predicate classes FRAMES

The | Spaniards @ the | Incas
e e

VerbNet | Agent ) lr_Subjugate—42.3 || Patient ]

— -
| T | conauer _T T -
VerbAtlas | Agent | f_ e | Ppatient |
| | NOURISH-FEED | | |
VerbNet | _ Agent | I Subjugate-42.3 JI | Patient |

This food @ our | children
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PropBank vs VerbAtlas

Comparing predicate and roles

The cat swiftly @ the fish

L L

PropBank ARGO _! | eat.o _] ARG1 _]_
| f 'I T T
PropBank | _ ARGO | smell.e1 | ARGT

_|. — — — e — —
The cook @ the
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PropBank vs VerbAtlas INFORMATIVE
: : ROLE LABELS
Comparing predicate and roles

The cat swiftly ate the fish
PropBank [ Aree | [ eat.on [ a1 |
| I | I
— — —_—— -
| | Agent | EAT-BITE | | Patient | I
VerbAtlas e S S
L [Experiencer]I SMELL | [—Stimulus 1 I
| —
PropBank | arce | smell.o1 |

The cook @ the
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VerbAtlas

Statistics & Multilingual Scalability
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Some Statistics

Meaning units #
FrameNet Lexical units 5,200
VerbNet Senses 6,791
PropBank Framesets 10,687
VerbAtlas [ Synsets 13,767 ]
FULL
COVERAGE
of verbal
meanings
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Some Statistics

Meaning units # Cluster type #
FrameNet  Lexical units 5,200 Frames 1,224
VerbNet Senses 6,791 Levin's classes 329
PropBank Framesets 10,687 Verbs 5,649
VerbAtlas [ Synsets 13,767 ] [ Frames 466

FULL COARSE

COVERAGE FRAMES

of verbal reduce data
meanings sparsity
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Some Statistics

Meaning units # Cluster type # Argument Roles #
FrameNet Lexical units 5,200 Frames 1,224 Frame elements 10,542
VerbNet Senses 6,791 Levin's classes 329 Thematic roles 39
PropBank Framesets 10,687 Verbs 5,649 Proto-roles 6
VerbAtlas [ Synsets 13,767 ] [ Frames 466 ] Semantic roles 25

FULL COARSE FEW &
COVERAGE FRAMES EXPLICIT
of verbal reduce data semantic
meanings sparsity roles
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Linkage to Existing Resources

BabelNet WordNet PropBank
manual mapping to
VerbAtlas
VerbAtlas in VerbAtlasin VerbAtlasin
multilingual settings WordNet-based tasks PropBank-based tasks
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Easy Multilinguality with VerbAtlas and BabelNet

P—
The cook | smelled : the cake
Il Cuoco ! ha annusato | la torta
Le cuisinier | a senti : le gateau
_ &t i i EE|T : _ ERERIRRIE
—
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Easy Multilinguality with VerbAtlas and BabelNet

An example

» SMELL

The | cook ! | smelled the | cake
I '—I— bn:00093929v I
| | | I

| cuoco | ha annusato la torta
I i ———— bn:00093929v I I
Le cuisinier | a senti le | gateau |
| | | bn:00e93929v | |
- L mET _ | EmnE
i ] | bn:08093929v B | 5

(NEAR)

SYNONYMS SAME SAME

BabelNet VerbAtlas
synset Frame!

across
anguage

140 Scaling SRL and Semantic Parsing Multilingually - Roberto Navigli - UFAL’S FJS



Easy Multilinguality with VerbAtlas and BabelNet

An example
Experiencer —» SMELL
T T — e

The | cook ! | smelled
-I— bn:00093929v

|
| | cuoco | l ha annusato
I i —— bn:00093929v I
Le I cuisinier I a senti
| - bn:00e93920v
D mE L mET
i J bn:00093929v
—

SAME

VerbAtlas
Roles!
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Stimulus

cake

torta

| l
| |
| |
: gateau |
| ERRHIRE :
\ _J

SAME

VerbAtlas




VerbAtlas and SRL

Experimental Validation
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VerbAtlas and SRL

VerbAtlas abstractions for SRL

/Q
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VerbAtlas and SRL

VerbAtlas abstractions for SRL

, —
VerbAtlas Frames

Verbs with similar semantics
and argument structure lie in

the same class/frame.
-

\ —
[ ingest \ }fry = N

= eatdine ook N
- ___ ” — o stew 7

EAT-BITE || TCook™
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VerbAtlas and SRL

VerbAtlas abstractions for SRL

r—

\
VerbAtlas Frames

Verbs with similar semantics
and argument structure lie in
the same class/frame.

/

\ —
[ ingest \ }fry = N

= eatdine ook N
EAT-BITE COOK
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-O

Prototypical
Argument Structures

Roles that are
semantically-coherent
across VerbAtlas Frames.

EAT-BITE COOK
Agent Agent
Patient Instrument

Location Result




VerbAtlas and SRL

VerbAtlas abstractions for SRL

N
e - ™
7 N\ 4 . N
Prototypical
VerbAtlas Frames Argument Structures
Verbs with similar semantics Roles that are
and argument structure lie in semantically-coherent
the same class/frame. across VerbAtlas Frames.
— T — — , EAT-BITE. __COoK __
f ingest \ }fry N~ N\ : Agent P Agent ‘,
g eat cook B N : Patient : : Instrument :
\--"—;/m?/w \‘__st_ewv/ : |_ ..t.' : : R...lt :
EAT-BITE COOK |1 ocatton v ResUAt

- Hypothesis: VerbAtlas Frames and Roles lead to better SRL performance
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Dataset;: CoNLL-2009

Retagging the dataset with VerbAtlas

CoNLL-2009
tagged with PropBank

PropBank
manual mapping to
VerbAtlas
VerbAtlas in
PropBank-based tasks
CoNLL-2009

tagged with VerbAtlas
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Model architecture

ﬂ An existing SRL system, from Cai et al. (2018) )

: 00000 :

PropBank/NomBank role scorer [ ]

L& L Qs
S S s (] Predicate disambiguation layer
BILSTM layers |1 |0 [0 |0 b

— —9 —4 —9

¢ ¢ L& L4

Word representation layer e emeo oo coon
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Model architecture

ﬂ An existing SRL system, from Cai et al. (2018) )

g Aiding predicate disambiguation with frame disambiguation

: (00000 H

PropBank/NomBank role scorer [ ]

BiLSTM layers

—

¢ ¢ L& L4

Word representation layer e eeo oo coon
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Predicate disambiguation layer




Model architecture

ﬂ An existing SRL system, from Cai et al. (2018) )
g Aiding predicate disambiguation with frame disambiguation )

6 Achieving a deeper understanding thanks to finer-grained semantically-coherent roles )

VerbAtlas role scorer

PropBank/NomBank role scorer

Predicate disambiguation layer

BiLSTM layers

s L4 j_\ L&
Word representation layer e eeo oo coon
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Results in CoNLL-2009 (1)

In-domain evaluation
90.0
89.5 89.6
89.2
88.7
87.9 87.7

91 90.5
89.9

89.5

| 88-7 II

Precision Recall F-Score

B Marcheggiani etal. (2017) W Heetal. (2018) W Caietal. (2018) W Our system with VerbAtlas

The integration of VerbAtlas leads to significant
improvements in the in-domain test set...

*improvements are statistically significant (p < 0.05)
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VerbAtlas
+
PropBank
>

PropBank




Results in CoNLL-2009 (2)

Out-of-domain evaluation

78.8 790
78.3 78.4
I 762761II III

Precision Recall F-Score

79.7

B Marcheggiani etal. (2017) W Heetal . (2018) [ Caietal (2018) [ Our system with VerbAtlas

... showing improvements in the out-of-domain test set as well.

*improvements are statistically significant (p < 0.05)
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GENERALIZES
BETTER
ACROSS
DOMAINS




Results in CoNLL-2009 (3)

Predicate sense disambiguation

96.0

Predicate Disambiguation

B Heetal. (2018) [ Caietal (2018) W Our system with VerbAtlas

*improvements are statistically significant (p < 0.05)
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VERBATLAS
FRAMES HELP
DISAMBIGUA-

TION

Bonus point
Outperforming the (pre-BERT)
state-of-the-art in predicate disambiguation.




Contribution of VerbAtlas to the Results
An Ablation Study

NO VerbAtlas
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Contribution of VerbAtlas to the Results
An Ablation Study

Verbs+Nouns Evaluation

F-Score

B Caietal. (2018) M Our system / NO VerbAtlas features
B Our system

When VerbAtlas is removed, our system
falls in line with Cai et al. (2018).
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Contribution of VerbAtlas to the Results

An Ablation Study

Verbs+Nouns Evaluation

90.0

89.6
89.5

F-Score

When VerbAtlas is removed, our system
falls in line with Cai et al. (2018).
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Verbs-only Evaluation

90.5

F-Score

NO VerbAtlas features M NO PropBank features
B Our system

Removing VerbAtlas causes a larger
drop in performance.



Conclusion (& Future Work)

e Multilinguality in Semantic Role Labeling
e Towards an interlingua with Semantic Parsing
e VerbAtlas: a cross-lingual semantic inventory
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SRL - Conclusion
Bridging the multilingual gap in multilingual SRL (Conia and Navigli, 2020)

Yes, it is possible to narrow the gap between high- and low-resource languages!

2019 Our work

(8, ]
o Error Rate (%)
IR : :
I 181 : :
l . :
| 17.6 : :
122 : :
5.
155 E :
[ ® ®
Multilingual
Gap

Avg
DE CA ES ZH CZ EN 2019
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SRL - Conclusion & Future Work

Bridging the multilingual gap in multilingual SRL (Conia and Navigli, 2020)

Our study shows that a language-agnostic approach can:

Significantly narrow the multilingual gap

Advance the state of the art in 6 languages

Be robust in low-resource settings

Provide promising results in zero-shot cross-lingual SRL

We hope that our work will:

e Provide a strong multilingual baseline for syntax-based innovations
e Prompt further work in cross-lingual SRL
e Encourage the use of SRL in cross-lingual downstream tasks
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Conclusion
Bridging the multilingual gap in multilingual SRL (Conia and Navigli, 2020)

Bridging the gap in multilingual Semantic Role Labeling
without relying on any language-specific features (lemma, POS, syntax)
and setting a strong and robust baseline for future innovations
Our language-agnostic approach:

e Significantly narrows the multilingual gap
e Advances the state of the art in 6 languages

e Isrobustinlow-resource settings
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Semantic Parsing - Conclusion
Enabling cross-lingual Semantic Parsing (Blloshmi, Tripodi and Navigli, 2020)

AMR can act as an interlingua and cross-lingual data (even silver) is useful!

Aligner-free
AMR parser

R
AMR across languages Cross-lingual data r,/,, 3

Silver data from

Overcoming
translation/projection

translational divergences

State of the art

InEN, IT, ES,
DE, ZH.
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‘ Conclusions

An aligner-free
cross-lingual
AMR parser

AMR across languages Cross-lingual AMR data

Silver data of diverse
quality using different
techniques

XL-AMR overcomes most
of the translational
divergences

State of the art

XL-AMR sets the
state of the art in all
the tested languages
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Semantic Parsing - Future Work

Integration of

unified lexical

resources for
handling lexical

/\K divergences

Flaas
W
P~
: Cross-lingual
\ AMR structures
into
‘J downstream

— tasks
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VerbAtlas - Conclusion
A novel large-scale verbal semantic resource (Di Fabio, Conia and Navigli, 2019)

FRAMES ROLES LINKING MORE!
to organize verbs that generalize to WordNet, e.g. additional

into semantic across verbs and BabelNet and synset-level
clusters HEINES PropBank information, ...
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Conclusions...
VerbAtlas: a novel large-scale verbal semantic resource, featuring;:

FRAMES ROLES LINKING
to organize verbs that generalize to WordNet,

MORE!
e.g. additional

synset-level
information, ...

into semantic across verbs and BabelNet and
clusters HEES PropBank

...and Future Work

GOING LANGUAGE SYNTAGNET

+ VerbAtlas

MULTILINGUAL MODELS
with BabelNet + VerbAtlas
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VerbAtlas is online! Check it out at;

http://verbatlas.org

|eat [l SEARCH
eat bite eat bite
forage Locaton
Wander and feed
@ location
go down
)
pop e food
Take drugs, especially orally
AGENT
gum e mumble Eﬁ o
Grind with the gums; chew without teeth and with great difficulty < individual

victual @ fauna

Thank yOu! Babelscape
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Wrapping up, Generationary...

handles DM with a pure, simple SEQ2SEQ FORMULATION
exploits PRIOR KNOWLEDGE through pre-training

performs STATE-OF-THE-ART DEFINITION MODELING

L R . S o

is able to TACKLE DISCRIMINATIVE TASKS such as WSD, matching
state-of-the-art approaches with NO FURTHER TRAINING

*

is not bound to any sense inventory and benefits from MULTIPLE RESOURCES

*

can both disambiguate and generalize to UNSEEN EXPRESSIONS.
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Current/future directions

e Going MULTILINGUAL (e.g. use BabelNet definitions) N
o  Spoiler: BabelNet 5.0 announced soon with 20 millions synsets and 500 languages!
e Going more SEMANTIC BabelNet

o  Bothin SRL and Semantic Parsing

e Much more!
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Thank you for your attention!

Check out our work!

BabelNet: https://babelnet.org/
VerbAtlas: http://verbatlas.org/
InVeRo: http://nlp.uniromai.it/invero/

Our group: http://nlp.uniromat.it/

SAPIENZA Bl MOUSSE lexis
european lexicographic
UNIVERSITA DI ROMA Consolidator Grant infrastructure

MOUSSE No. 726487 ELEXIS project No. 731015
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