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Abstract

Although commercial Arabic automatic speech recognition (ASR)
systems support Modern Standard Arabic (MSA), they struggle with
dialectal speech. We investigate the effect of fine-tuning OpenAl’s
Whisper on five major Arabic dialects (Gulf, Levantine, Iraqi, Egyp-
tian, Maghrebi) using Mozilla Common Voice for MSA and the MASC
dataset for dialectal speech. We evaluate MSA training size effects,
benefits of pre-training on MSA data, and dialect-specific versus dialect-
pooled models. We find that small amounts of MSA fine-tuning data
yield substantial improvements for smaller models, matching large

1 Introduction

This paper examines: Overcoming Data Scarcity in Multi-Dialectal Arabic
ASR via Whisper Fine-Tuning. Research question: What is the impact of
scaling the pre-training data size on the WER of low-resource Perso-Arabic
ASR when using XLSR-53 with domain-specific fine-tuning?.

2 Methodology

Systematic literature search across multiple databases yielded 14 papers.
Claims were extracted from source material and verified against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 8.1/10.

3 Results

14 papers retrieved. 13 claims extracted; 11 independently verified. Quality
review score: 8.1/10.



4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and verification may introduce
errors or omissions. Review scores reflect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.



5 Extracted Claims

Claim Verified Confidence
MSA pre-training enhances dialectal ASR per- v 0.18
formance through shared linguistic features.

Dialect-specific  training outperforms multi- v 0.15
dialect approaches, particularly in Maghrebi

Arabic.

Increased training data in general models does v 0.22

not necessarily improve performance over spe-

cialized ones.

End-to-end models demonstrate strong multilin- v 0.21
gual performance through general speech repre-

sentation learning and multi-t

Fine-tuning Whisper on 2 hours of speech data X 0.13
drastically improves performance and nearly

closes the gap with USM.

USM outperforms Whisper in all cases before v 0.20
fine-tuning.

Whisper is open-source, allowing for fine-tuning X 0.13
and comparison against domain-specific models.

Research on dialectal diversity using DNNs and v 0.23

fine-tuning multilingual ASR systems is limited
to smaller dialects.

The Arabic partition of Common Voice 16.11 v 0.16
contains mostly MSA samples.
The audio was resampled from 48 kHz to 16 v 0.21

kHz to accommodate the feature extractor of the

Whisper model architecture.

The original ’train’ and ’validation’ partitions v 0.35
were merged, totaling 40 hours of speech, then

reshuffled with a fixed

The ’test’ partition contained 13 hours of speech v 0.26
and was kept separate until final evaluation.
The Massive Arabic Speech Corpus (MASC) v 0.22

dataset consists of over 1,000 hours of speech.
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