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ED ABsTRACT EJ LINGUISTIC ERROR ANALYSIS
While pre-trained sentiment analysis models have achieved high accuracy in 4.1 Distribution of Error Types Across the Dataset (N=57)
standardized languages, they remain largely "semantically blind"™ to the intricate = -, = -
nuances of Algerian spoken Arabic (Darja). This paper challenges the localization ST CaepoTy 2l T SO R STONT RO
of current Al models by presenting a rigorous error analysis based on real-world Prosodic filtering Deletion of vowel elongation,
emotional narratives. Using a mulli-layered framework—mapping Valence-Arousal- (vowel elongation, stuttering, | stuttering, pitch vanations, 16 28.1%
Dominance (VAD) against human-verified sentiment labels—we demonstrate how pitch, and mumibles) and mumbiles as “noise”
automated systems misinterpret the “sllent data® within the dialect. Our analysis Pra W .
focuses on two neglectad dimensions: grosodic (vowel elongation, stuttering, B cdlﬂmm'ﬂm“‘mmwmm Failure to grasp cultural idioms, 14 24 8%
and breath noises) and pragmatics (the use of cultural idioms and syntactic ellip s&s e Hmﬂém} metaphors, ellipsis, and sarcasm .
ellipses like "T packs a day™). The findings reveal that dialectal markers, specifically : 1 |
/g/ phoneme in contexts of distress, are often dismissed by Al as linguistic noise Bl o Cases where both prosodic 11 19.3%
rather than high-arousal indicators. By exposing the gap between machine-generated + pragmatic) ‘ and contextual cues are |ost
outputs and the "Golden Standard” of human linguistic intuition, this study argues | _ i
Literal translation Feduction of culturally bound
that recognizing emotion in Algerian Arabic requires moving beyond the word €D | Srimsi arassions expressions to their literal lexical 8 14.0%
level. We propose a hybrid model where prosodic cues and pragmatic context | meaning
are not mere supplemeants but essential components for any reliable sentiment 1 B . =3 o
iti ' in North Afri dialects. | Flatterng of the cialectal
e S Y e B s (T = e e 4 o ok 9 N TR O (realized as /g/ under stress) 4 7.0%

(dialectal fg/f under siress) |
Keywords: Algerian Arabic, sentiment analysis, prosody, pragmatics, error analysis, | . ;

VAD model, en language processing. :
spok nguage p ng G Silence & | b deletion | Removal of sighs, pauses, and 4 7.0%

breathiness as non-linguistic noisa
B3 INTRODUCTION '

Sentiment analysis is axperiencing remarkable progress with the emergence of
. modern artificial intelligence models. Howewver, these tools are primarily designed for
standardized languages or high-resource dialects, such as Modem Standard Arabic
(M5A). Consauenity, their results are often inaccurate when amppiied to low-resource,
morphologically complex dialects like Algerian Darja (spoken Arabic in Algeria).
The characteristics of Algerian Darja include heavy code-swtiching, lexical borrowing,
and a strong reliance on implicit contextual meaning, making it a major challenge

to standard “g" or *j”

4.2 Error Distribution (N=57) Il 4.3 Key Linguis_li:: Error Dimensions

Prasodic Fillering (Audio Information Losa)

Voval alongation in Delress, Emphabc dialectal fgl produced
under slreas (anger, frusiration, or high-arousal) is normallzed
i3 °g" or 7", removing an acoustic marker of emaotion. ,

Mumbles and Stuttering Deletion
Whisper fillers oul mumbles, hesitations, repetiions, and
digfluencies, which ang strong indicators of amabonal

I___ Fragrale merierprelantor

Caamibaraed ([UTadiht — [F3oyTaEis i

for natural language processing (NLP) (Saadane and Babaheti, 2015). [ TT— intensity,

Currant automated systems predominantly rely on a “text-centric™ approach, 19.3% m- — Silences and El_raalh smnqu Bl
converting speach to text using Automatic Speech Recognition (ASR) systems— L i Pauses, breathiness, and sighs are removed as “noise”,
such as the Whigper model—and subseqguently nnylyzing the resulting ramxl to B Stence & tensih deletion depriving the system of intenslly and rhythm markers.

extract sentiment (lext classification or regression). This pipeline strips the speaker's
language of crucial non-verbal cues, The expression of emotion is not conveged through
vacabulary alone; rather, emotional charge is densely encoded in “silent data”: changes
in stress, unintelligitle words, and mumbles, in addition 1o culturally bound pragmatic
structuras. When aulomated models “clean”™ the speach to conform to MSA standards,
they delete these essential emaotional signals, causing the system to fail in recognizing
high-arousal states such as anger or distress.

Pragmatic Errors (Conteaxtual Information Losa)

Idioms and metlaphors are misinlarpreted; cultural metaphors
and idgioms are inferpreled IRerally or misunderatood due

1o lack of cultural grounding. |
Syntactic Ellipass lgnored

Eliptical structures {*7 packs a day™) are misread as
nonsansical or neutral due to missing pragmalic cues.,

Sarcasm Mot Detected

Sarcasm tone al the discourse level is lost after ASR '
) METHODOLOGY AND DATASET normalization and [eral interpretation. |

4 4 lllustrative Examples

3.1 Overall Methodology 3.2 Dataget Exampie 1: Syntactic Ellipais = 7 packs a day™ Example 2 Proaodic Loas = High-Arousal Anger

We adopt a qualitative analytical approach to The datasel comprises 57 utterance-level
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/ . drawn fram seven diatinet . Uiterance (Darja): Sl B sl T py oI5 Utierance (Darja); | NI Sl o smdicisbomand! gralisilaid
evaluate current Al systems in sentiment SRS il e RO (The wood o da 7 packs o day) (“By God, | casasan’t even bear them1™)
analysia for Algerian Darjo. Evaluation is * 3 ulterances exiracted from phone-in radio -
conducted by noubping system oulpuls calls archive, ASR Qutput: kan ydir 7 3ol nhaar ASR Oulpun. wallah ma riadar hatta nasmal hatha olkelam
and human baselines wilhin the Valence- « 12 utterances from the personal namative Uarel o OMotel: | He Goss 7 ke o da — =l T e . |
Arousal-Dominance (VAD) space. of o 26-year-old male speaker from Bord] L | 3 T e s (=SS,
Discrepancies belwaen automated R Kifan. Comect Pragmatic Mosrsng: | Heamokiod 7 pacha of cighroties & doy | '
evaluations and the Golden Standard « 4 yllerances from the narrative of a female (saaere acddlction) Emar Type: Prosodse fiering = Sllence deletion
are analyzed qualitialvelly to identily the speaker. Error Typa: Pragmalic miginterprotation + | ' .
loss of prosodic and pragmatic information. « 22 utterances extracted from four segments Literal tranalation SPPMCLE VAL E’:ﬂdium ::'fnfir::ﬂ[ SR ot
&l a radio FI'Tl:I'EFﬂm brogdostt an YouTube, Impact an VaD: Urederesfima e ﬁﬂ'ﬁlﬂﬁ'ﬂ' wresil
{Adgertan Curja) Each ulterance was manually segmented, and dominance L -
+ transcrbed, and annotated by three native
Aulemass Sooeth Recognition speakers basad on the VAD model. 4.5 Golden Standard (Human Annotation) vs. Model Qutputs
[Wehdupar) |
&
Tl Chput VAD MODEL '. w Human Annotation
¥ {Annotation Dimensions) "‘l (Golden Standard) C} Golden Standard Outcome i Model Outputs
Sentimani Analyola Model N
. 4 Valence . Megative - Neutral - Positive 3 native speakers independantly The human baseline captures Texi-based models (AraBERT,
“f"":'ﬂ""ﬂ annolated ST ulterances uaing high-arousal negative states DzinBERT) underesimante
the VAD model, Majority vole (e.g., Intense anger, aavere arousal and dominance due
nﬂ_‘“ﬂ'll‘hl‘l‘ﬂﬂ ‘,r‘mﬂﬂ H = HH — i
Gedden Sinrdard ey R gt was used as the final label. siress) more accurately. to prosodic/pragmalic loss,
E 3 =

This paper highlights the linguistic limits of current sentiment analysis models

. when applied to Algerian spoken Arabic (Darja). By conducting a qualitative error
B TEXT-CENTRIC PIPELIMNE: THE INFORMATION LOSS PROBLEM analysis within the VAD framework on S7 utterances, we pprapmetic dimeestons. The
Current automated systems follow a linear, texi-centric pipeline that leads to the loss of crucial emational cues. resultsebhisitarrprot goniglion by dallent negatlve emotions—such as intense anger or

before annotating the data in its radic material: severe stress-mer fnequently underesttnastle ome misciaasitied.
sevara stress—are frequentid.

£) H-r--l'-'rn-r--:rlﬂhn =) .E. ASR wilh Whisper —3 .ﬂ Sentiment Anabynis  — m""f"*"ﬂ'T“ Recognizing emotion in Algerian Arabic runuirnﬂ moving beyvond the lexical level.
m‘“"". 5“'"""'""'"'] : (Large -3 moded) (Text-bared modein) m‘” We propose a hybrid approach where prosodic cues and pragmatic context are not
mare supplemaents but essential components for any reliable sentiment recognition
The texiz and audio were processed wsing throe models: Whisper [ASR], AraBERT vAD SpACE system in Morth African dialects.
(tex clagaification), and DEMBERT (dialect-specific), Arcusal (Low -+ High)
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