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Why Meaning Representation for NLP?

01/07/2022 2

Performance

Inductive bias

Access to structured data

Reasoning ability

Understanding

Interpretability

Theoretical analysis

Fine-grained control

Generalization

Languages

Domains

Tasks



Graph-based Meaning Representations
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Multitask Parsing Across Semantic Representations (Hershcovich et al., ACL 2018)

Graph-Based Meaning Representations: Design and Processing (Koller et al., ACL 2019)

https://aclanthology.org/P18-1035
https://aclanthology.org/P19-4002


Universal Conceptual Cognitive Annotation (UCCA)
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• Cross-linguistic portability and stability

• Accessibility to non-expert annotators

• Modularity of semantic components

Design principles

• English, German, French, Russian, Hebrew 
& now also Turkish

Corpora

Universal Conceptual Cognitive Annotation (UCCA) (Abend & Rappoport, ACL 2013)
Turkish Universal Conceptual Cognitive Annotation (Bölücü & Can, LREC 2022)

https://aclanthology.org/P13-1023
https://aclanthology.org/P13-1023
http://www.lrec-conf.org/proceedings/lrec2022/pdf/2022.lrec-1.10.pdf


UCCA
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UCCA Parsing
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SemEval-2019 Task 1: Cross-lingual Semantic Parsing with UCCA (Hershcovich et al., SemEval 2019)

(Few-shot)Successful cross-lingual transfer

https://aclanthology.org/S19-2001


Meaning Representation Parsing

English
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MRP 2020: The Second Shared Task on Cross-Framework and Cross-Lingual Meaning Representation Parsing
(Oepen et al., CoNLL 2020)

Chinese German Czech German

Similar results across languages

(Fully supervised)

https://aclanthology.org/2020.conll-shared.1


Cross-lingual Generalization
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Multilingual models
(mBERT, XLM-R etc.)

Annotation projection 
(manual/automatic translation)

Dominant approaches:



”
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"THE ABILITY TO SYSTEMATICALLY GENERALIZE TO 

COMPOSED TEST EXAMPLES OF A CERTAIN 
DISTRIBUTION AFTER BEING EXPOSED TO THE 

NECESSARY COMPONENTS DURING 
TRAINING ON A DIFFERENT DISTRIBUTION"

Compositional Generalization

Measuring compositional generalization: A comprehensive method on realistic data (Keysers et al., ICLR 2020)

https://openreview.net/pdf?id=SygcCnNKwr


CFQ (Compositional Freebase Questions)
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Measuring compositional generalization: A comprehensive method on realistic data (Keysers et al., ICLR 2020)

SPARQL

English

https://openreview.net/pdf?id=SygcCnNKwr


CFQ (Compositional Freebase Questions)
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Measuring compositional generalization: A comprehensive method on realistic data (Keysers et al., ICLR 2020)

https://openreview.net/pdf?id=SygcCnNKwr


Multilingual Compositional Wikidata Questions
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Compositional Generalization in Multilingual Semantic Parsing over Wikidata (Cui et al., to appear in TACL)

Ruixiang Cui Heather LentRahul Aralikatte

English

Hebrew, Kannada,
Chinese & English

CFQ

MCWQ

Automatic & manual 
translation

Property mapping
Entity substitution

(239K instances)

(124K instances)

https://arxiv.org/abs/2108.03509


Multilingual Compositional Wikidata Questions

01/07/2022 13

Compositional Generalization in Multilingual Semantic Parsing over Wikidata (Cui et al., to appear in TACL)

https://arxiv.org/abs/2108.03509


Multilingual Compositional Generalization
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Compositional Generalization in Multilingual Semantic Parsing over Wikidata (Cui et al., to appear in TACL)

Within-language

Cross-lingual (from English)

split

https://arxiv.org/abs/2108.03509


Multilingual Compositional Generalization
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Compositional Generalization in Multilingual Semantic Parsing over Wikidata (Cui et al., to appear in TACL)

Within-language

Cross-lingual (from English)

split

https://arxiv.org/abs/2108.03509


Multilingual Compositional Generalization
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Compositional Generalization in Multilingual Semantic Parsing over Wikidata (Cui et al., to appear in TACL)

Within-language

Cross-lingual (from English)

split

https://arxiv.org/abs/2108.03509


Multilingual Compositional Generalization
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Compositional Generalization in Multilingual Semantic Parsing over Wikidata (Cui et al., to appear in TACL)

Within-language

Cross-lingual (from English)

split

https://arxiv.org/abs/2108.03509


Error Analysis

01/07/2022 18

Compositional Generalization in Multilingual Semantic Parsing over Wikidata (Cui et al., to appear in TACL)

Cross-lingual prediction errors 

https://arxiv.org/abs/2108.03509


Error Analysis
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Compositional Generalization in Multilingual Semantic Parsing over Wikidata (Cui et al., to appear in TACL)

(director)

(screenwriter)

Incorrect predicate-argument structure

https://arxiv.org/abs/2108.03509


Can Multilingual Meaning Representation Help?
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Summary
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Multilingual compositional 

generalization benchmark 

Similar within-language generalization 

across languages

Zero-shot cross-lingual generalization fails



Limitations & Future Work

•Synthetic & unnatural (inherited from CFQ)
•Paraphrasing & expansion

•Mostly automatic translation
•Improvement with RBMT

•No cultural adaptation
•Native data collection
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Challenges and Strategies in Cross-Cultural NLP (Hershcovich et al., ACL 2022)

https://aclanthology.org/2022.acl-long.482


Thanks!

danielhers.github.io

@daniel_hers

dh@di.ku.dk
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Semantics for Analysis
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Generalized Quantifiers as a Source of Error in Multilingual NLU Benchmarks (Cui et al., NAACL 2022)

https://arxiv.org/abs/2204.10615


Semantics for Interpretability

01/07/2022 25

Break It Down: A Question Understanding Benchmark (Wolfson et al., TACL 2020)

https://aclanthology.org/2020.tacl-1.13


UCCA
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Implicit Relations in UCCA

01/07/2022 27

Refining Implicit Argument Annotation for UCCA (Cui & Hershcovich, DMR 2020)
Great Service! Fine-grained Parsing of Implicit Arguments (Cui & Hershcovich, IWPT 2021)

Ruixiang Cui

https://aclanthology.org/2020.dmr-1.5
https://aclanthology.org/2021.iwpt-1.7


UCCA
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Parsing Progress
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Graph-Based Meaning Representations: Design and Processing (Koller et al., ACL 2019)

AMR 2015 Smatch F1

https://aclanthology.org/P19-4002


Parsing Progress
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AMR 2017 Smatch F1 https://paperswithcode.com/sota/amr-parsing-on-ldc2017t10

http://.https:/paperswithcode.com/sota/amr-parsing-on-ldc2017t10


Uniform Meaning Representation
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Designing a Uniform Meaning Representation for Natural Language Processing (Van Gysel et al., KI - Künstliche
Intelligenz 2021)
UMR-Writer: A Web Application for Annotating Uniform Meaning Representations (Zhao et al., EMNLP 2021)

https://link.springer.com/article/10.1007/s13218-021-00722-w
https://aclanthology.org/2021.emnlp-demo.19
https://aclanthology.org/2021.emnlp-demo.19

