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Semantic Understanding Tasks

1. WSD Word Sense-Disambiguation

2. TSV Target Sense Verification

3. WiC Word-in-Context

historically known to be the most diffecult NLP tasks



WSD - Word-Sense Disambiguation

Given a word in a context and a set of sense for this word, which sense this word
denotes?

il Ogus (ye Bduad

Set of senses
co Bl QB el L) YT - el (S e Al 1ol saall s Gl 2 ey glas

agle RGN e e (B - Gl a1 g pl) S| Bial A gl lae 8" cuguils

Sl e talai g bl 50 (S 350

Sl e e GO gl

e Ot 2 1 mal gl JS (e pdlad)

Ll e 35 5 sedall (lad cae gty zplall (6

e S 8 US - agiiel o gl pla (S 5ill Janid) 4813 cddi 2o ) (6

C'_:\J;‘)” Jé.ﬁ} d;;ﬂ\ L;‘; :\5}‘)5:0 :\;\.\AJ 'B‘).AE - Jaald) C);lb .

OCO~NOODWN=



TSV - Target Sense Verification

* Given a context, target word and gloss, TSV aims to decide whether it is
true that this gloss is the intended meaning of the target in this context.
* Whether a (Context-Gloss pair) is true or false

Example:

Context
HiVlg Jglasl O L91“'°"

Walking among streams and flowers

HYlg Jelasdl (yo L91“'°"
Walking among streams and flowers

Gloss

A O e piuo Gyxo

A small stream branching from a river

Blasly Boauo Byguo (§ il glanlly bl audass

Organization of data in the form of rows and columns

Label

True

False

(5)



WiC - Word-in-Context

Determines whether a target word in two contexts (sentences) is used in the same

sense or not

Example:

Context 1

HiVlg Joglud! ¢ L?MA.'S
Walking among streams and flowers

HiVlg Joglud! ¢ L?MA.'S
Walking among streams and flowers

Context 2 Label

&) Jglim gieiudy gz LS True

We were playing and enjoying the spring streams

&I dxaall é Jolu=d! Lol False
See the table in third page



SALMA: Arabic Sense-Annotated Corpus and WSD Benchmarks

Mustafa Jarrar, Sanad Malaysha, Tymaa Hammouda, Mohammed Khalilia
Birzeit University, Palestine
{mjarrar, smalaysha, thammouda, mkhalilia}@birzeit.edu

Abstract 1949/1955), but it has recently gained more atten-
tion due to the advances in learning contextualized

SALMA, the first Arabic sense-annotated cor- word representations from language models, such

pus, consists of ~34K tokens, which are all sense-

annotated. The corpus is annotated using two dif- as BERT (Devlin et al., 2019) and GPT (Radford
ferent sense inventories simultaneously (Modern et al., 2018).

and Ghani). SALMA novelty lies in how tokens As glosses are short descriptions of senses (Jar-
and senses are associated. Instead of linking a

token to only one intended sense, SALMA links rar, 2006, 2005), recent research has demonstrated
a token to multiple senses and provides a score to promising results in WSD task by framing the prob-
each sense. A smart web-based annotation tool 1 t . text-ol bi 1
was developed to support scoring multiple senses ?m as' a sentence-pair (context-gloss) binary ¢ ?s-
against a given word. In addition to sense annota- sification task, referred to as Target Sense Verifi-
tions, we also annotated the corpus using six types cation (TSV). where the context is a sentence con-

Mustafa Jarrar, Sanad Malaysha, Tymaa Hammouda, Mohammad Khalilia: SALMA: Arabic Sense-Annotated Corpus and WSD
Benchmarks. In Proceedings of the 1st Arabic Natural Language Processing Conference (ArabicNLP), Part of the EMNLP 2023. ACL.
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SALMA

Arabic Sense-Annotated Corpus

< SALMA Corpus: First Arabic sense-annotated corpus (~34K tokens)
* Annotated using two sense inventories (Modern and Ghani)
* Annotated using six types of named entities

2 . Annotations

Corpus Unique Annotation | Corpus
Se Tv Si N Verb Func. | Punc.+ Total
nses ype (tolgﬁs) ouns erbs | wi s Digits ota
, 4,151 word senses
SALMA. | ke, | Lol MK | 19030 | 2763 | 7.116 | 5344 | 34253
(ours) i all words
6 types of named entities

** SALMA System: First Arabic end-to-end WSD system
* Using TSV

*®* SALMA Baseline: Compute the WSD baseline in different settings
* Baseline = 84.2%



Corpus Collection

** SALMA corpus (34K token) is part of Wojood corpus (

+®* Collected from 33 online media sources written in MSA and covering
general topics



Annotation Tool & Guidelines

Guidelines
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SALMA

. Func. Punc+
Term Noun Verb Words | Digits Total
Tokens [ 19,030 | 2,763 7.116 5.344 | 34,253
Unique | 070 | 1503 | 322 | 175 | 8760
Tokens
Unique -
p e 2,904 677 119 175 3,875
ouaue | 3ys1 | 792 | 206 2 | 4151
nses
Coverage
Term Modern Ghani
Lemmas 80% (2.788/3,522) | 78% (2.724/3.522)
] Senses 83% (3.43004,151) | 78% (3,226/4.151)
(Without Proper nouns)
Proper Nouns
Senses 4% (91213) 14% (301213)

Named Entities

Tag Name.d Entity Toktzns in thfe

: Mentions Entity Mentions
PERS 294 568
ORG 1,123 2,108
GPE 1,086 1,295
LOC 166 318
FAC 22 59
CURR 37 41
Total 2,728 4.389




SALMA

End-to-end WSD system (using TSV)

Candidate Glosses

A3 5 A Loy Al (g 2tadl I a1 Al g
1

) Craalis aS Lemmatize | s | |ookup Glosses . A P -
iy o satuad) A5 5e9) Gbad) [T T (Al TR SN A G o gl I
lessa iy | 9,

W Generate context-gloss pairs
True/False
True False @
(06 04 [SEP] 43 ) saiiusall 4,5 5aY) <\token>3~\,uh<token> Caaalus (2SS [CLS] p - N
Rank glosses [SEP] &35 5b Loy At ol a8 gl ,ay Al | 77 Softmax
based on the " L )
True scores 0.7 0.3 [SEP] 433 ) saiiusall 4S5 5aY) <\token>Ambaaadl<token> Crasls CaS [CLS] P, @
= [SEP] L35 Dy A jlall 5 48213 \ellat | 0l o paf (155 115300 Al , \
l A l Classifier
Rank Gloss Score 222:2:" ( ) it .
1 g, 07 TSV Model NabGiossaERT
“ 9, 06 L (See Figure 2) : ~ g

[CLS] <context> [SEP] <gloss> [SEP]

(12)



WSD Baselines

Different TSV models Focus on ArabGlossBERT TSV model
TSV Model Lexicons | Accuracy Accuracy Accuracy (Topl)
Window | Lexicon | Target Sense Rank per POS

Razzaz l\é%(;en? ggggz Topl | Top2 | Top3 || Noun | Verb | Func.
Niodemn 84:2% / All Modern |82.8(94.2(97.41|83.5|77.9|41.2

AEhGlossBERT e | Ghani | 77.0|89.3|94.1([785 [66.0]36.0
Aug-ArabGlossBERT(D9) Modemn ’2.6% 1 Mode.rn 84.2(95.1198.1(/854(76.1|37.9
Ghani 78.7% Ghami [77.6[90.1[949(]79.4 [61.7]|31.8

9 Modern | 83.5(95.0(97.9||84.4|78.3|37.7

GHani [77.3]190.19481|79 |63.7|32.2
Modern |83.8|95.1(97.91|84.8|77.4|389

7 IGhani 177379009491 791 629318
. [Modem | 84.095.1 [98.1[| 853 | 75.6 40

Ghani [ 77.690.1 19491795 [61.6 [31.7
. [Modern | 828944976 | 844 | 718421

Ghani [ 77.4]190.0(94.81|79.4159.7|32.1
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SALMA (ol

A corpus and model for Arabic Word Sense Disambiguation (WSD).
Version: 1.0 (updated on 22/10/2023)
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