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Abstract

This study addresses the problem of sentiment analysis in texts written in the Algerian
dialect, a linguistic variety characterized by complex features such as code-switching between
Arabic, French, and English, in addition to the absence of standardized spelling and the

scarcity of annotated datasets.

The study relied on real data collected from YouTube using web scraping techniques,

targeting users’ comments related to skincare products.

Models representing the different approaches adopted in this study were evaluated,
including traditional machine learning, deep learning, and transformer-based models. The

results showed the superiority of the MARBERT model, which achieved an accuracy of 79%
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and an F1-Macro score of 0.72, followed by the SVM model with TF-IDF, which achieved an

accuracy of 77%.

Based on these results, an initial design of a marketing intelligence platform for Algerian
enterprises was proposed, along with an economic feasibility study within the framework of a

startup project.
Keywords:

sentiment analysis, Algerian dialect, natural language processing, MARBERT, deep learning,

marketing intelligence.

Résumé

Cette étude traite du probléme de 1’analyse des sentiments des textes rédigés en dialecte
algérien, une variété¢ linguistique caractérisée par des phénomenes complexes tels que le
mélange entre 1’arabe, le frangais et I’anglais, ainsi que I’absence de normalisation

orthographique et la rareté des données annotées.

L’¢étude s’appuie sur des données réelles collectées depuis YouTube a 1’aide de techniques
de web scraping, en ciblant les commentaires des utilisateurs liés aux produits de soins de la

peau.

Des mode¢les représentant les différentes approches adoptées dans cette étude ont été
évalués, notamment 1’apprentissage automatique classique, 1’apprentissage profond et les
mode¢les basés sur les transformers. Les résultats ont montré la supériorit¢ du modele
MARBERT, qui a atteint une précision de 79 % et un score F1-Macro de 0,72, suivi du
modele SVM avec TF-IDF ayant obtenu une précision de 77 %.

Sur la base de ces résultats, une premiére conception d’une plateforme d’intelligence
marketing destinée aux entreprises algériennes a été proposée, accompagnée d’une étude de

faisabilité économique dans le cadre d’un projet de startup.

Mots-clés :

analyse des sentiments, dialecte algérien, traitement automatique du langage naturel,

MARBERT, apprentissage profond, intelligence marketing.
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NLP: Natural Language Processing.

SVM: Support Vector Machine.

TF-IDF: Term Frequency — Inverse Document Frequency .

CNN: Convolutional Neural Network.

MARBERT: Moroccan Arabic Bidirectional Encoder Representations from Transformers.
UGC :User-Generated Content.

API:Application Programming Interface.

SEO/SEM :Search Engine Optimization / Search Engine Marketing.
MSA :Modern Standard Arabic.

ReLU :Rectified Linear Unit .

GELU :Gaussian Error Linear Unit .

SMOTE : Synthetic Minority Over-sampling Technique.

JSON :JavaScript Object Notation .

HTML :HyperText Markup Language.

OOV :Out-of-Vocabulary.

KPIs :Key Performance Indicators.

FFN :Feed-Forward Network.

GDPR :General Data Protection Regulation.

CSV:Comma-Separated Values.
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CSV Lipm, Laaxiy (DataFrame) bl Hlb) J) Jim susge Aaild § cladasll (S adaed Auleall 2le 3

o bl aezm Aslidl (Scraping) LSl ddeat suezall wpylesdl b Lo @9 2asM1 (>T,Ll (8 Lrsedlal

(P9cie Lain

def get comments(video_1id, category, brand):
comments_list = []
next_page_token

video_response = youtube.videos(). (
part="snippet", =video_1id).execute()
if not video_response["items"]:
return comments_1l1ist

while

response = youtube.commentThreads(). (
part="snippet,replies”,
videold=video_id,
maxResults= R
pageToken=next_page_token,
textFormat="plainText"

) .execute( )

for item in response["items"]:

)

if "replies" in item:

for reply in item["replies"]["comments"]:
reply_snippet = reply[“"snippet"]

comments_1list.append({

video_id,
category,
brand,
reply_snippet([
replyl 1,

reply_snippet|[

reply_snippet|[

reply_snippet[
reply_snippet][

1]
next_page_token = response.get( )
if not next_page_token:

break

return comments_T1list

top_comment = item["snippet"]["topLevelComment"]["snippet"]
comments_1list.append({
"video_1id" : video_1id,
"category" : category,
"brand" : brand,
"comment" : top_comment[textDisplay],
"comment_1id" : item["snippet"]["topLevelComment"]["id"],
"author™ : top_comment["authorDisplayName"],
"published_at": top_comment["publishedAt"],
"like_count" : top_comment["likeCount"],
"parent_comment_id": None

1,

]J

i Buate (e SUL 7 lial dec ajlys 1.3 §yuall
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@AYo Aad Jomi ¥ piolie Laylaely 469 80Y1 Laylgylls (@mentions ) cressiwd! whla) (e Ggixll
Sladanl) slaiu (Regex) dudaoddl il pandl e @5l8 (goat mdiye Baidad § Al culiady . e Ladl Juloes 3liw
gsan 2tinl GlelS (aints a8 @1 dzylally doyall laglasll e ela¥l pe Ao Cag,melly Lokl 221
degazmo (uilms s G lela¥l oda Cal udy liall pusiuell Jaall goalll adlsll Sy Lo 529

A el Topas Ldludly bl
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@ [

emoji_dict = ( (emoji_df["Emoji"],
emoji_df["Arabic_Name"]))

def replace_emoji_with_arabic( ):

if pd.isna(text):
return text
for emoji, arabic_word in emoji_dict.items():
if emoji in text:
text = text.replace(emojti,

arabic_word ")
return

el gadl Adlas Bilec ajlys :3.3 Byuall

23l 3l Amell pogrard) purdat siayl ) syl 43.3

A Julasy oLl JSAT wemgs J) B 3] Auaaly Lagass axllall s dlpe ST (o Ay Ll siia da

) 2liall pdatll elgd (e slare¥) e Yot . flain¥l algtll cliate § LUSI dugie e @lill goalll

Lisall pasbasll £15 Laanis xllas Dl cwdlo ddall 2l Luogas (uSaT Y &l mill 2 yall
olSie Slslas aoyl ey sl A ld 24LiSTl

e

sl dsgxig o(1) Bug By9uo 3 (1] o) ¥ (8, JICAT Calia dymg5 Gy 1AmliSI bLall wmgs @
Wllall 8o a8 adyg clayall o> (alas § el Los (8) I (6) Bygumall al¥ly (o) I (5) Aoga,Ll
¢ LS o

1 (8) Joso=iS 2ad I 05 15ell A LST1 (3 2ailiad) Boliedl gyl cumdse 1oyl Agguall dxllall @
el z3les 8 Leguis ASHN Agalll Ldgunl ) LSl g L) olasad ((<3) JI (B) 5 (3)

2SSl pserad G ULY1 oy g JSadll lodle cal> Aglaall clads + Byl (e poguaill s @
elall Jeloes Bliw @ 2u8La) AI¥s Aayd Jamd O 095 Gl

D> (30 2uady Nl LUST § Wailadl Gaeatdl ool tdaddl Bpalls cimlse dudymdl WILY| Axllae ®
Al 2azmall Lgipo (] Ll dad Las (oadl xS by ) Adlall 5),Sall gyl anlas
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@ @
def normalization_dz(text):
if . ( ): return
text = str(text)
text = re.sub(r'[\u0617-\u061A\UO64B-\u0652]"', "', text) # 4}
Jdsazlitext = re.sub(r'[W]", "', text)
text = re.sub(r's' ,':', text)
text = re.sub(r'c' ,'c', text)
text = re.sub(r'a' ,'a"', text)
text = re.sub(r'w' ,'<', text)
text = re.sub(r'+', '', text)
text = re.sub(r'(.)\1+"', r'\1\1', text)
return

&}m.” @.Ja_‘i Ldeoe ‘a))b} 4.3 5)5.@.”
il Sl dxtlas sl Ayl 5.3.3

Jilwg wladad 3 ardd @l el SIS Byalls dxllal (handle_redundancy) damze s Caiio

WalSie wiligtue A e Il s Joady ¢ £loa¥l Lialgall

039 paeiat] Lol e lg ey I (11 o 555 S) adluall 5,8l @B Al wlodle palsd eud sl clodle ,1,Ss @
@M gasall Jiaddl (@ 90,1 s

sl Gy« LelS anyls AalS (ot 79150 U Al clyliadl Sotue e LS oy rahlall LSS @

df o degy” Atlall 8 sileatl sia JW UL zusgsg dadd Busly Leud e olay¥! po Buslll

f'}o/%@';‘&goicjjn a::ﬂ.a.u..\.u ').4."/"_(.@).0_5’

oaill Gl IS Bludl olegat a8 bl culalud ] J135g Baaanll colelyall mod : culdlud) upias @
Al Axdlas sdwsludl 4,11 6.3.3

Jeomd Lo TtS 3] mill (g rsaidl dasill yues § AaIL) Lagaaly 2y3h5adl Al 3 Lasdl juse stasd Tolas
5,allall sia llad (negation_handling) asass Wl caddo «uSall o Zudad) ] Zolzd! (o Gall Al

lelyz) 2l (335
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. "CJ'L)_‘_)-:N "—

for in

return

def (
text = str(text)
text = re.sub(
text = re.sub(
text = re.sub(

prefixes = ['_zdl)

, text)
. text)
, text)
I_r_k_ﬁl ,I-;;‘_I I__——nl "I-‘_I ,I-':__‘__&I I__—"I ,I.-__l'cl -’I“_——"I]

Al Axdlae Adac p35l95 :5.3 8yg4all

peboatll saaylad) al,117.3.3

ol i3 3] ((Whitespace-based Tokenization) wlelyall (e @SLall audadtll ciglud &l )Ll sia (3 deiel

Tyne SLasdl 1ia sl ady LSl o Alolall wliludl e slaze¥l (Tokens) dgalll clussll (e 2esls )

Les e Sy Aai Busg S Jieg cliludl dum g5 cies (&1 bl do LA 3 dsdlall obldl dagls,
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ool e 518 ale z3g e Lilanly bl cladiatl)
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Bu> e 418 JSIF1-score cil> J] F1-Macro s Accuracy (ublio alodeiuls 7390l uuds o

gl dallaal) Accuracy [ F1 Macro | F1 (N) | F1 (NEU) | F1 (P)
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