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* Understanding and extracting events is important in NLP applications like
disaster monitoring , emergency response, .. etc.

** A notable gap in the availability of annotated corpora for this purpose,
especially for under-resourced languages like Arabic.



Event Argument Extraction

<+ Input : a sentence with predicted named entities.

<+ Goal : Extract relations between events and other entities (event arguments).
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Our contribution

Wojood"™ ™" corpus: A manually annotated corpus with 550k tokens for event
argument relations, used to create lladath*" (25k premise-hypotheses pairs).

L)

’0

Novel Methodology for event-argument extraction by framing it as an NLI
problem, achieving high performance.
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> Wojood"emain: Additional annotated corpus (80k tokens) for out-of-domain
evaluation.
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End-to-End System for event-argument relation extraction.
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Wojood"2dth corpus
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Wojood"*™ corpus

Wojood is a rich Arabic nested named entity corpus with 550k tokens.

(Jarrar et al., 2022b)

Contains 2,772 annotated events.

Extended the existing Wojood corpus to construct an event-argument

corpus.

Objective: Identify event arguments and establish relationships between

these arguments and respective event entities.



Relationship Types

We annotated Wojood with the following relations:

+ hasAgent: specifies participant(s) involved in the event, which can be a

PERS, ORG,0OCC, or NORP named entities.

< haslLocation: indicates where the event occurred, which can be GPE,

LOC, and FAC named entities.

<+ hasDate: points when the event occurred, which can be TIME or DATE.



Corpus Statistics

e Woiood" " comprise 1,974 annotated events with event-argument

relations.
Relation Count
hasAgent 423
hasLocation 833
hasDate 1332
Total 2588




Annotation Guidelines

<+ Event arguments are recognized only within the same sentence.

<+ Different IDs for distinct entities, even if they refer to the same person
[e.g. The killing of the Egyptian president Anwar al-Sadat]

<+ An event can have multiple agents.
[e.g. Signing a cooperation agreement between the Lebanese government and
the Central Bank]

<+ Two event entities can share the same argument in a sentence.
[e.g. The political situation in Egypt is tense after the 1967 War (Al Naksa)] -
sharing "the year 1967"




Inter-annotator Agreement

<+ Randomly selecting 5% of annotations for evaluation.

<+ Inter-annotator Agreement (IAA) using Cohen’s kappa and F1-score.

Relation TP FN FP K F1-Score
hasAgent 37 10 10 67.85% 79%
hasLocation | 29 2 2 91.70% 94%
hasDate 43 2 6 87.15% 91%
Overall 109 count 14 count 18 count 82.23% 87_.20%
macro micro




Our contribution

s Woiood"™" corpus: A manually annotated corpus with 550k tokens for event
argument relations, used to create lladath*" (25k premise-hypotheses pairs).

f’Novel Methodology for event-argument extraction by framing it as an NLI
problem, achieving high performance.

s Wojood"memain: Additional annotated corpus (80k tokens) for out-of-domain
evaluation.
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% End-to-End System for event-argument relation extraction.



Novel Methodology for Event-Argument Extraction




Event Argument Extraction Modeling

Our proposal

Frame the relation extraction problem as Natural Language Inference (NLI)

task
[ Premise Sentence [ Hypothesis Sentence ] Ture / False
Input Sentence | ”Hy-pothes-iéé-(-j. | relatlon i



Event Argument Extraction Modeling

Y/

< Examples:

Premise Hypothesis Label
[ el 00 oyt el gl Fand A pae Cusl 8 et Al juY) ol il o o5 UK  cnlsl ][ A A pae il o8 oe 0 ) a2 ] . True |
Wafa News Agency reported that Israeli aircraft are bombing Khadija School, west of West of Deir al-Balah is the site of the bombing
Deir al-Balah. of Khadija School
[ ) s e Al gl Asnn G jae sl 8 i Alal yu) ol plall o ol NS 5 il ][ Aagad Al jde Caal 8 le il aa by A ] . False
Wafa News Agency reported that Israeli aircraft are continuing to bomb Khadija School, Wafa Agency is one of the agents of the bombing
west of Deir al-Balah. of Khadija School
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Event Argument Extraction Modeling

Sentence (premise)

ol dad) gl Aol A e M@JM:\,,\.\:\;\JMY\ <l ildal) of (L8 g A g caldi
Wafa News Agency reported that Israeli aircraft are bombing Khadija School, west of Deir al-
Balah.

¥ Template (hypothesis)

Framing EAE as a Natural Language Inference (NLI) task.

N
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BERT
Transformer
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p— True/False

Template A*JAMJ-\AMyJAJAE.‘ p Qe
Constructor West of Deir al-Balah is the site of the bombing of Khadija School




NLI Dataset

% Construct Hadath"" from Wojood"adath
—> Template Selection: Based on entity type.

=> Positive Pairs: Entities annotated as arguments of a specific event
are used to generate a positive hypothesis.

=> Negative Pairs: Entities that are not linked with events (i.e., not
event arguments) are used to generate negative pairs.
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% Hadath"" Statistics:

NLI Dataset

Phase Pairs Positive Negative Total
hasAgent 1,248 6,156 7,404

Train hasLocation 2,268 4,456 6,724
hasDate 3,716 2,948 6,664
SubTotal 7,232 13,560 20,792
hasAgent 111 653 764

Test hasLocation 267 464 728
hasDate 403 318 72
SubTotal 778 1,435 2,213
Total 8010 14,995 23,005




Model Training

** Trained on ArBERTVv2.

< Weighted Cross Entropy and Contrastive Loss.



< EAE Results on ladath""",

Class Support Precision | Recall F1 Score
Positive 778 90.06% 92.42% 92.24%
Negative 1,435 95.99% 95.68% 95.78%
Average 94.01%

To validate generalization:
Out-of-Domain Evaluation

Promising results!!!




Our contribution

s Woiood"™" corpus: A manually annotated corpus with 550k tokens for event
argument relations, used to create lladath*" (25k premise-hypotheses pairs).

** Novel Methodology for event-argument extraction by framing it as an NLI
problem, achieving high performance.

= Wojood miemain: Additional annotated corpus (80k tokens) for out-of-domain
evaluation.
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% End-to-End System for event-argument relation extraction.
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Out of Domain Corpus

S W Oj 00 dﬂulﬂl‘lh)main Co rpus:

=> Covers 10 distinct domains.
=> Years 2010-2022.
-> 80k tokens.



Out of Domain Results

% Test the model on Wojood" 1/ omain

Class Support Precision | Recall F1 Score
Positive 478 71.05% 78.03% 74.38%
Negative 1,809 94.04% 91.60% 92.80%
Average 83.59%




End-to-End

Event Relation Extraction

% Part of SinaTools.
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End-to-End

Event Relation Extraction

** EAE baselines:

Dataset Precision | Recall F1 Score
Hadath™ 93.45% 94.52% 93.99%
Wojoodn0omain 67.79% 83.68% 74.90%
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