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Abstract—Offensive language detection has been well
studied in many languages, but it is lagging behind
in low-resource languages, such as Hebrew. In this
paper, we present a new offensive language corpus in
Hebrew. A total of 15,881 tweets were retrieved from
Twitter and each was labeled with one or more of five
classes (abusive, hate, violence, pornographic, or none
offensive) by Arabic-Hebrew bilingual speakers. The
annotation process was challenging as each annotator
is expected to be familiar with the Israeli culture,
politics, and practices to understand the context of
each tweet. We fine-tuned two Hebrew BERT models,
HeBERT and AlephBERT, using our proposed dataset
and another published dataset (Dor.i). We observed
that our data boosts HeBERT performance by 2% when
combined with Doran. Fine-tuning AlephBERT on
our data and testing on Dor.y yields 69% accuracy,
while fine-tuning on Dor.i and testing on our data
yields 57% accuracy, which may be an indication to the
generalizability our data offers. Our dataset and fine-
}uned models are available on GitHub and Huggingface

Index Terms—Offensive, Deep Learning, Hate
speech, Hebrew, Pre-trained model,

I. INTRODUCTION

The amount of content published on social media is
massive and cannot be moderated manually [1]. This has
led to widespread of offensive language, adding pressure
on social media platforms to moderate and monitor the
content posted by the users [2] [3]. Governments, human
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highly relies on one’s knowledge and familiarity with the
linguistic and cultural aspects of that language [12] [13].
The problem is even more challenging when dealing with
the colloquial text given the wide variety of Arabic dialects
[14] [15] [16].

The offensive content in Hebrew is wide-spreading on
social media, especially against Arabs and Palestinians
(see Figure 1). Limited attention is given to this content
as Hebrew lacks resources for offensive language detection.
To the best of our knowledge, there are only two small
datasets in Hebrew for offensive language detection. The
first dataset [17] consists of 1,489 posts and comments
collected from Facebook, but it is not publicly available.
The second dataset, Dorap, consists of 2,000 Facebook
posts [18]. A combination of both datasets, with a small
extension, was released recently [19].
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Our Contribution

We built a new Hebrew dataset that is:

Contains 15,881 Tweets

We fine-tuned models that is
*  HeBERT
 AlephBERT models with different dataset combinations achieving

state-of-the-art accuracy.



Our Dataset

Term in Hebrew English Translation
VDNNTO'N Islamist

72ann terrorist
7nmnn settler
* Data collection n212) Nakba
niy Gaza
* The data is collected between NTNOMIN Intifada
noMn demolition
December 2020 and January niov7 Rockets
'ME'OIN Anti-semitic
2021 using Twitter API. nian7nNn Hamas
nin' Will die
DIIN7 Rape
M A7 W07 Letit burn
nn killing
Ay Arabic
'n7oIn Muslim
oinY'7 Slaughter
STy Burn
mnin Muhammad

Sample of keywords used in collecting data.



Our Dataset

« Dataset Annotation and Guidelines

* Three graduate students were carefully selected and trained by an expert.

* Based on their familiarity with the Israeli politics and culture.

* Each student annotated 2,000 tweets out of 15,881.

« The expert reviewed the students' annotations and annotated the

remaining 9,000 tweets.



Our Dataset

For each tweet, the annotators

A | B

| C

D

l

| F

number NOT

target

Subject

Phrases

TweetText

used the following guideline:

Class: Offensive (Hate, Abusive,

2535 hate

Violence, Pornography) or NOT

2536 hate

Target: the offended targets (the

people  or  group(s)), UNT |

Palestine

palestine

2537 violence hamas

racism

racism

violence

@nachi_z9 NINW P'adN M X7 1K,
N7) TIT AX1,'M70I0 'Y A1 DAYN 73N,
NI Y AN (NP AR K7D

@rtvslo NMW'DIN NP0 XY N2INUN.
1121700 NN NN RTV NKIY X0
D1'DD79 D'I'DD79 DNAN TAIN 2K 197

RT @BayernMako: @rtvslo Nw N2inun

1121700 NNYD NNWN .NMYIDIN NNA70

RTV ONNIN 'TAIN .2NW1197] NNIY N7
01'DDY9 DY'DD79

@Roadrun86259229 @hagarsi
@DaphnalLiel TN 12T MIX X7 N7 |02,
70NN 12T MIX X7 NT72X . ODNAN DX 70NN IR

2628 hate

(ambiguous cases)

Phrase: offensive phrase(s)

arabs

offensive

arab community politics

@Tzoharkashrut |'N DX PITa? NiY
My N"IN MY TR DY IR X7 DX DAL DW2IN

RT @YaelFreidson: D'0D'21AN N1A9N

D777 TNR UX1 .DIN?D PIN Y237 yinn

N TION 12N AND NYUIN WRY IR
DIN7D PIN NNNANIN M2 TANM pran’ http...

Subject: topic(s) of offense ()



Our Guidelines Dataset

OFFENSIVE SUB-CLASSES DEFINITIONS AND NUMBER OF TWEETS PER SUB-CLASS.

Class Sub-Class Definition Count
Abusive If the tweet contains direct or implicit insults using vulgar or 124
street words.
Hate If the tweet contains criticism, attack, or degrade, directly 631
or implicitly, because of race, color, religion, nationality, or
gender.
Offensive Pornographic | If the tweet promotes or invites any pornographic or sexual 4
arousal.
Violence If the tweet endorses an act that involves physical harm 454
towards any party, regardless of the reason.
Not offensive | Not If the tweet does not contain any offensive language. 14,681

Total | 15,881




EXAMPLE OF ANNOTATED TWEETS PER CLASS.

Tweet

—English Translation

Annotations

ooy MoN2 0N NEN oM
o AONN LMMN mvar N2
omox onnnng M any T

.o'oann YN M2

Deportation, demolition of houses,
life sentences without the possibil-
ity of amnesty, otherwise it will be
even worse. Treat them like terror-
ists.

Class: Violence, Hate
Target: Palestinians
Topic: punish Palestinians

Phrase: Deportation, Demolition
of houses, life sentences, terrorists

onon  No.ynmn 732 ™
ynnw  avin NNV
nnenn MR 2 Sy ot
103,0MNNND D73 nMmyannm
nonna P20 ovd ADNY
nx oY Mo, TROMPND
ATNOPN 12D W na. mmsyn

_mmynann oV

There is no more deterrence. We
are not afraid of the police. 1
think the time has come to face the
demonstrations and riots, as Rabin
once said at the beginning of the
intifada: Tto break their bones”
There is already an intifada of riots
here.

Class: Violence, Hate
Target: Palestinians
Topic: Demonstrations

Phrase: Break their bones

TOnetruth011 n1on MY nn?
»n RN 7T moN v
wnn 000N IRY mIpY N
nywn

May the name and memory of
Ilana Dayan be remembered. The
most depraved and lying journalist
I know. Really sinister.

Class: Abusive

Target: llana Dayan

Topic: Journalism

Phrase: Sinister, Depraved, Lying

@judashQ Sv NI 101819
AT 90 My qund N1 N
SN DY PN YOI MONDYI
AvTRN 1PN Y mnvY ™
moyn PN oY NR 902
2 PPV NN mavonn NXR
RN 92 N2 S

Avi Beaton's true face clear now.
This is a leftist, anti-Zionist, op-
pressor of Israel, a traitor who is fi-

parties to power in order to lead to
a state for all its citizens.

Class: Hate, Abusive

Target: Avi Bitton, Arab Parties
Topic: politics

Phrase: Traitor, Anti-Zionist

Grabea_bader N2 N N
YOIN )ND T NN OR nm
now yam Ivy

Tirabea_bader is irrelevant if you

are Druze, Syrian, anti-Zionist and
disgusting like you.

Class: Hate, Abusive

Target: Rabea Bader, Druze, Syrian
Topic: Racism

Phrase: disgusting, anti-Zionist

@Ahmad_tibi No mnaY NN
PND IRYN nn - pYR
APTHI NI 12NN N¥WY ny
Bainy

TAhmad_tibi At least you're not
lying - you were and remain an
Arab nationalist who wants the de-
struction of Israel as a Jewish state.

Class: Hate

Target: Ahmad Tibi
Topic: Political views
Phrase:




Model Architecture

Offensive or not offensive

Pre-trained BERT

Model architecture.



Experiments and Results

Dataset Preparation
* The dataset is (14,681 not offensive and 1200 offensive) -> imbalanced
* We took 1200 offensive + 1300 not offensive randomly selected = 2500

e 2500 tweets => divided into

* training (70%, 1750 tweets), validation (10%, 250 tweets) and test
(20%, 500 tweets) sets.



Experiments and Results

Dataset Preparation

We combine it with the dataset published by Litvak et al. (2021)

e 2,000 comments (1,205 not offensive comments and 821 offensive

comments) collected from Facebook.

* 1418 training, 405 for testing and 203 for validation,



Experiments and Results

Dataset  # of records #ofrecords Training Test dataset  Validation Total

from our from dataset dataset

data Doran
Dy 1750 0 1750 2500
Do 1750 1013 2763 2t trom 250{,“;“‘ 3513
Ds 1750 2026 3776 g;‘tratesung i 4526
D 0 2026 2026 2776
Di 0 1418 2026 2026
Ds 1250 1418 2668 405 from 203 from 3276
Dg 2500 1418 3918 Doran Doran 4526
Ds 2500 0 2500 3108

. Eight dataset combinations, and two test sets.



Experiments and Results

* Experimental Settings
* Eight combinations of datasets
* Fine-tune the HeBERT and AlephBERT models
* Maximum number of epochs was set to 10
* Batch size =8
* Adam optimizer with a learningraten = 1e — 5
* The maximum input sequence length was 128.



Experiments and Results

Experiments Results Datacet Accuracy
. HeBERT | AlpehBERT

* AlephBERT outperformed HeBERT in most D, 3% 63%

experiments. Dy 8% 63%

Dy 61% 63%

* Our training data boosts the HeBERT model  Ds 19% 86%

Ds 81% 79%

performance when combined with the p, 81% 829%

. Dy 33% 56%

published dataset. Ds 61% 62%

e Our best result on D6 (a combination of our
dataset and published dataset on their test

and validation)
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GitHub and Hugging face

Download Corpus and models

SinaLab | OffensiveHebrew Q Type /] to search N . g
O / e r«/ym Hugging Face  ©. Search models, datasets, users...

v

Code () Issues I Pullrequests () Actions [ Projects (@ Security |~

# OffensiveHebrew rubiic il icio Bl | il % Sinalab OffensiveHebrew © @ like ©
@ License: cc-by-nc-sa-4.0
# main ~ P 1branch © 0 tags Go to file Add file ~
</> Use with library
naghamghanim Add files via upload cofccod 2 hours ago ¥ 19 commits
# Modelcard  I- Files ¢ Community 1 Settings
M Training Add files via upload 3 months ago
M data Add files via upload 2 months ago 2. Editmodel card
Downloads last
[ LICENSE Update LICENSE 3 months ago Hebrew Corpus
month
[ README.md Update README.md 2 months ago 0
This corpus contains offensive language in Hebrew
[ tag_vocab.pkl Add files via upload 2 hours ago
manually annotated. The data includes 15,881 tweets,
= README.md 2 labeled with one or more of five classes (abusive, hate,
violence, pornographic, or non-offensive). The corpus is
Hebrew Corpus & annonated manually by Arabic-Hebrew bilingual

speakers.
This corpus contains offensive language in Hebrew manually annotated. The
data includes 15,881 tweets, labeled with one or more of five classes

(abusive, hate, violence, pornographic, or non-offensive). The corpus is Model Download
annotated manually by Arabic-Hebrew bilingual speakers.

Huggingface:

The Corpus ¢ ) ) )
https://huggingface.co/SinaLab/OffensiveHebrew
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