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Question of Interest

Are regional varieties of Moroccan Arabic
served equally well by ASR systems?

We compare word error rates (WER) of 17 ASR systems
on local radio audio from Casablanca, Tangier and Oujda.
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Automatic Speech Recognition (ASR) Systems
Label Name Type Size Reference

Dedicated ASR (single-purpose end-to-end ASR)
MoulSot MoulSot v0.3 Fine-tune – (Atlasia, 2026)
Omni7B Omni ASR 7B Base model 7 B (team et al., 2025)
Qwen3ASR Qwen3-ASR Base model 1.7 B (Shi et al., 2026)
W2V2-M W2V2 Moroccan Fine-tune 300 M hf:/othrif/wav2vec2-large-xlsr-moroccan
W2V2-D W2V2 Darija Fine-tune 300 M (Boumehdi and Yousfi, 2024)
WLarge Whisper Large Base model 1.55 B (Radford et al., 2022)
WLarge-DL Whisper Darija LoRA Fine-tune 1.55 B hf:/Hafsa0/whisper-large-v3-darija-lora
WLarge-M Whisper Morocco FT Fine-tune 1.55 B (Abdullah et al., 2025)
WMedium Whisper Medium Base model 769 M (Radford et al., 2022)
WMedium-D Whisper Medium Darija Fine-tune 769 M hf:/ychafiqui/whisper-medium-darija
WSmall Whisper Small Base model 244 M (Radford et al., 2022)
WSmall-D Whisper Small Darija Fine-tune 244 M hf:/KandirResearch/Whisper-Small-Darija
WTurbo Whisper Turbo Base model 809 M hf:/openai/whisper-large-v3-turbo
WTiny Whisper Tiny Base model 39 M (Radford et al., 2022)

Multimodal LLM / Multitask speech (transcription as one of many tasks)
Gemini Gemini 2.5 Proprietary – (Google, 2025)
Gemma4 Gemma4 E4B Instruct Base model 4 B (effective) hf:/google/gemma-4-E4B-it
Qwen3Omni Qwen3-Omni Base model 30 B (3 B active) hf:/Qwen/Qwen3-Omni-30B-A3B-Instruct
Seamless Seamless-M4T Base model 2.3 B (Communication et al., 2023)

ASR systems evaluated in this study, grouped by purpose. Type: whether the system is a general-purpose base model or a Darija-specific fine-tune.
Size: approximate parameter count (– = undisclosed or proprietary). Reference: citation or path of the model on huggingface.co.
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Why Regional Variation Matters

1 Regional variation

Moroccan Arabic varies
substantially by region in its
phonology, lexicon, and
contact with other languages.

(Boumans, 2005; Aguadé, 2008;
Heath, 2013; Falchetta and
Guerrero, 2023)

2 Skewed corpora

Corpora may be regionally
concentrated, as they are in
other countries, including
Egypt.

(Eida and Habash, 2025)

3 Performance gaps

ASR systems perform worse
for speaker groups
under-represented in their
training data.

(Koenecke et al., 2020)

The problem: Moroccan speech corpora are labeled only at the national level, so such
under-representation can neither be measured in training data nor detected in evaluation.
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Our Approach in Short
Radio broadcasts

~30 sec. snippets
Regional
speech
dataset

Casablanca

Tangier

Oujda

ARCADE
dataset

Gemini 2.5 Pro
model

metadata markers for
speaker dialect, speaker
count, gender, linguistic

register, and the presence
of loanwords

Prompting strategy
of Atlasia team

seed
transcriptions

~30 sec. snippets
+

repaired
transcriptions

candidate
transcriptions

Various ASR-
systems

ASR-system
evaluation on

regional speech 

Native  
speaker

ASR experiment pipeline.
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From Radio to Machine to Human

1 Search

Searched for
Moroccan
Arabic audio
datasets tagged
at the city level:
found ARCADE.

2 Record

6 hour-long
radio sessions
from local
stations in
Casablanca,
Tangier and
Oujda, morning
to evening.

3 Trim

Audio manually
trimmed to
27–30 s clips,
favoring
single-speaker
segments.

4 Transcribe

Gemini 2.5 Pro
produces a
machine
transcription of
each clip.

5 Annotate

Annotators
correct the
machine
transcripts and
add metadata
tags.

Metadata tags: Speaker accent · Register · Loan-word language use · Genders
present · Speaker count
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Where does it comes from?
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Data sources and human annotator locations.
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Regional Comparison

Region Radio
region

Gold
strict

Gold
majority

Casablanca 2,402 1,912 4,318
Tangier 2,498 605 719
Oujda 2,483 0 1,208
Total 7,383 2,517 6,245

Per-region word counts of human-curated transcriptions. Radio region: location of the broadcast; Gold strict: 3/3 agree; Gold majority: 2/3 agree.
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What the Annotators tagged: Speaker Accent

Tangier

Oujda

Casablanca

5

9

5

11

15

4

33

19

15

Majority accent label, by collection region

Casablanca Oujda Tangier Other No majority

Kanel et al., Darija ASR 10 / 24



Preamble Introduction Transcriptions Results Conclusion References

Machine-Transcription System

Normalized (LB) Per-Region WER sclite Decomposition

Model WER CER Oracle Casa. Tang. Oujda Gap Sub Del Ins

Multimodal LLM / Multitask Speech (transcription as one of many tasks)
Gemini 9.7 5.7 0.2 2.9 4.4 23.1 20.2 2.7 0.1 7.0

ASR system scores.
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Worst Observed Performance

Normalized (LB) Per-Region WER sclite Decomposition

Model WER CER Oracle Casa. Tang. Oujda Gap Sub Del Ins

Dedicated ASR (single-purpose end-to-end ASR)
WTiny 91.4 56.3 90.3 91.6 90.5 92.1 1.6 58.2 31.6 2.0

Multimodal LLM / Multitask Speech (transcription as one of many tasks)
Gemini 9.7 5.7 0.2 2.9 4.4 23.1 20.2 2.7 0.1 7.0

ASR system scores.

Kanel et al., Darija ASR 12 / 24



Preamble Introduction Transcriptions Results Conclusion References

Best Observed Performance

Normalized (LB) Per-Region WER sclite Decomposition

Model WER CER Oracle Casa. Tang. Oujda Gap Sub Del Ins

Dedicated ASR (single-purpose end-to-end ASR)
WTiny 91.4 56.3 90.3 91.6 90.5 92.1 1.6 58.2 31.6 2.0
MoulSot 35.5 16.0 31.4 33.4 35.2 37.4 4.0 27.2 10.3 2.4

Multimodal LLM / Multitask Speech (transcription as one of many tasks)
Gemini 9.7 5.7 0.2 2.9 4.4 23.1 20.2 2.7 0.1 7.0

ASR system scores.
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All Observed Performances
Normalized (LB) Per-Region WER sclite Decomposition

Model WER CER Oracle Casa. Tang. Oujda Gap Sub Del Ins

Dedicated ASR (single-purpose end-to-end ASR)
WLarge-DL 45.5 24.9 41.0 43.2 41.2 51.6 10.5 32.9 12.8 3.5
WLarge 51.8 26.9 47.6 52.1 47.1 55.9 8.8 36.8 16.0 3.1
WLarge-M 56.9 21.8 53.2 57.3 57.2 55.6 1.7 42.9 8.1 9.3
WLargeCER-M 57.4 21.9 53.7 58.0 57.1 56.6 1.4 43.6 8.1 8.9
WMedium-D 53.4 26.9 49.9 45.5 52.6 61.6 16.1 30.2 8.9 18.3
WMedium 62.5 33.4 59.0 60.7 60.4 65.9 5.5 42.5 19.6 2.8
WSmall 72.9 36.3 70.0 71.0 72.3 74.9 3.9 52.6 18.7 3.4
WSmall-D 81.3 59.2 77.9 81.4 87.3 74.8 12.5 40.0 29.0 13.7
WTurbo 55.4 29.3 51.3 53.1 50.7 62.0 11.3 36.5 19.3 2.9
WTiny 91.4 56.3 90.3 91.6 90.5 92.1 1.6 58.2 31.6 2.0
W2V2-MD 55.6 21.4 51.7 58.4 56.5 51.5 6.9 45.2 10.1 3.2
W2V2-M 69.1 25.9 67.3 68.9 69.5 68.6 0.9 52.8 8.1 10.4
MoulSot 35.5 16.0 31.4 33.4 35.2 37.4 4.0 27.2 10.3 2.4
Qwen3ASR 54.2 23.1 49.6 51.6 51.4 59.0 7.6 43.1 8.9 4.9

Multimodal LLM / Multitask Speech (transcription as one of many tasks)
Gemini 9.7 5.7 0.2 2.9 4.4 23.1 20.2 2.7 0.1 7.0
Gemma4 42.1 20.1 38.1 38.8 38.6 48.4 9.8 32.2 11.2 2.2
Omni-7 50.1 30.1 45.8 47.1 47.3 55.3 8.2 28.2 23.6 1.2
Seamless 84.8 58.7 81.5 73.6 91.4 89.2 17.8 42.9 36.0 8.9

All of the investigated ASR system scores.
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Most systems do worst on Oujda

11 of 17 systems have their highest WER on Oujda, far more than the ≈6 expected by
chance (χ2 goodness-of-fit, df = 2, p = .023).

Casablanca Oujda Tangier

chance
(5.7)

3 3

11

Systems with their highest WER in each region
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Is Oujda just harder Audio?

Measure Casablanca Oujda Tangier Oujda worse?

Noise
WADA-SNR (dB) ↑ 15.0 21.2 10.8 no, cleaner
Energy-percentile SNR (dB) ↑ 23.6 30.2 20.6 no, cleaner
DNSMOS background (1–5) ↑ 2.86 2.67 2.80 no

Speaking rate Characters / s of speech 9.8 9.9 11.1 no
Words / s of speech 2.08 2.30 2.28 ≈ Tangier

Bandwidth 99% spectral roll-off (kHz) ↑ 5.02 5.15 5.45 no
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Outlook & Future Work

International Conference LAnguage
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Probing Geographic Performance Gaps in Moroccan ASR
with ALAMA: Annotated Local Audio of Moroccan Arabic

Avery C. Kanel1,2 Christian Schuler1,2
Bouazza Laracha3,∗ Imrane Lbouhli4,∗ Yassine Chaouri5,∗

Yusser Al Ghussin1,2 Timo Baumann6

1Saarland University, 2German Research Center for Artificial Intelligence (DFKI),
3Ibn Zohr University, 4Mohammed V University, 5Hassan II University of Casablanca

6OTH Regensburg

Abstract

Moroccan Arabic (Darija) is routinely treated
as a single dialect in NLP research, yet it
exhibits substantial regional variation across
its geography. This pilot study questions the
monolithic framing by collecting a regionally
annotated speech corpus, 60 minutes of
broadcast audio from Casablanca, Tangier,
and Oujda, transcribed and verified by native
speakers, and evaluating 17 state-of-the-art
ASR systems against it. Our results show
architecture-dependent performance gaps
across regions: systems exhibit significant
gaps in WER points between the best- and
worst-served regions, and fine-tuned “Moroc-
can Arabic” checkpoints exhibit inconsistent
regional profiles that are hard to reconcile with
balanced training data. These findings suggest
that national-level dialect labels obscure
regionally uneven model coverage with real
performance consequences. We release the
dataset1 and support the adoption of more
fine-grained provenance labeling as standard
metadata for Arabic dialect resources.

1 Introduction

Moroccan Arabic (Darija) is spoken by nearly all
of Morocco’s 37 million inhabitants as a first or
second language (Heath, 2020). Many dialectical
datasets are labeled simply as ‘Moroccan Arabic’,
foregoing further geographic specification, gloss-
ing over substantial regional variation, phonologi-
cal, lexical, and contact-driven, that characterizes
the language (Heath, 2013; Aguadé, 2008). Darija
also exists within a state of diglossia with Stan-
dard Arabic and features heavy code-switching into
French and Tamazight languages as well as occa-
sional use of English and Spanish, with patterns

1https://github.com/Ackanel/alama_
audio_dataset

∗: Equal contribution (Human annotators).
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Figure 1: Data sources and human annotator locations.

that differ systematically by region and social con-
text (Skiredj et al., 2024; Hermas, 2025).

Recent years have seen substantial progress in
Darija ASR, with reported improvements of fine-
tuned systems (Bounhar and Majjodi, 2025; At-
lasia, 2026; Boumehdi and Yousfi, 2024). It is,
however, an open question whether these advances
equally benefit speakers across all of Morocco’s
regions. ASR models inherit the distributional fea-
tures of their training data (Koenecke et al., 2020);
if Moroccan Arabic corpora are, in fact, region-
ally concentrated as they are in other North African
countries (Mohamed Eida and Habash, 2025), with-
out disclosing this at the national-label level, speak-
ers from less-represented areas face systematic per-
formance penalties with no way to diagnose this
from published benchmarks or model cards (Keleg
and Magdy, 2023; Zaidani et al., 2024).

In this pilot study we present ALAMA, a region-
ally stratified Darija dataset spanning Casablanca,
Tangier, and Oujda (Figure 1), with transcriptions
verified by native speakers and metadata covering
accent, register, and loan-word use, among others.

30th Annual Conference of the
Foundation for Endangered Languages

Surveying Perspectives and Perceived Needs of Moroccan Arabic
and Tamazight Speakers on Language Technologies

Avery C. Kanel1,2∗ Christian Schuler1,2∗ Yusser Al Ghussin1,2

Yassine Chaouri3 Badr Ait Ammi4 Simon Ostermann1,2 Josef van Genabith1,2

1Saarland University 2German Research Center for Artificial Intelligence (DFKI)
3Hassan II University of Casablanca 4Independent Researcher

Abstract
Morocco is a country home to around 34
million speakers of Moroccan Arabic (Darija)
and nine million speakers of the Moroccan
Tamazight varieties (Central Atlas Tamazight,
Tarifit, and Tachelhit). Language technolo-
gies are increasingly being applied to non-
standardized languages and dialects. How-
ever, outside of Europe, very few countries
have conductedNLP community needs surveys
for unofficial and minority languages. Dar-
ija and Tamazight fall, respectively, into those
categories. We survey speakers of these lan-
guages (N=29) and ask both about their at-
titudes towards emerging language technolo-
gies and which ones they would find useful.
We found the majority of respondents were
Darija-native speakers that spoke English, who
shared a positive view of emerging language
technologies, especially chatbots. We also
noted the community was split on the topic of
spell and grammar checkers and standardized
spelling for Darija. While the survey captured
Tamazight speakers, all respondents reported
Darija as the language they felt closest to.

1 Introduction
Morocco is home to a dense and layered ecology
of language varieties, Darija and Tamazight be-
ing two that are under pressure and changing from
diglossia (Fathi, 2024) and disappearance of dialec-
tical diversity (Bao, 2026; Brandea, 2025). Recent
scholarship describes Tamazight in Morocco as
moving from marginalization toward institutional-
ization (Idhssaine, 2022), while also noting that im-
plementation remains uneven across domains such
as media and public communication (Belhiah et al.,
2020).

Darija, spoken by nearly all of Morocco’s
37 million inhabitants as a first or second lan-
guage (Heath, 2020), appears robust by speaker

∗ Contributed Equally

count. Yet its rich regional diversity (phonolog-
ical, lexical, and contact-driven) (Aguadé, 2008;
Boumans, 2005), is being leveled by urbanization-
driven koineization (Falchetta and Guerrero, 2023;
Hachimi, 2012), the process by which a new sim-
plified dialect emerges in a city where speakers of
different, mutually intelligble dialects mix, while
written and prestigious domains remain occupied
by Standard Arabic (MSA) and French in a layered
diglossia with pervasive code-switching (Skiredj
et al., 2024; Hermas, 2025). Erosion thus oper-
ates at two levels at once, with the endangerment
of the Tamazight languages, and the quieter disap-
pearance of dialectal diversity within Darija itself,
which language resources routinely flatten into a
single “Moroccan Arabic” label (Heath, 2013).

We present a community-centered survey invit-
ing speakers of Darija and Tamazight varieties to
share how they relate to their language, what they
want and do not want from language technology
and research. Following critiques of top-down de-
sign, the survey asks the following without presup-
posing that standardization or increased digitiza-
tion are self-evidently desirable.

1. Language Use: Which languages the respon-
dents know and in what settings they use
them.

2. Language Beliefs: Respondent attitudes on
variation in and standardization of their lan-
guages.

3. Language Technologies: Priorities of re-
spondents for future language technologies
and their disposition towards the field in gen-
eral.

Findings will be reported back to the participat-
ing communities via the same channels used to ad-
vertise this survey to begin with, and will directly
shape what we build and study next.

?
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Epilogue

ALAMA QR code

github.com/Ackanel/alama_audio_dataset
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Epilogue

Machine-Transcription Prompt

prompt = """\
You are an audio transcriber. Your job is to transcribe the input audios
to text exactly as it was said by the user.

Rules:
* Audio is Moroccan Darija Arabic.
* Do not transliterate: if words from another language are uttered
(e.g. French, English), transcribe them in their original script.

* If the audio is not clear, respond with "<filename.wav>:" (empty).
"""

Prompt used for the Gemini machine pre-transcriptions, taken from the MoulSot pipeline (Atlasia, 2026).
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Epilogue

What the Annotators tagged, by Perceived Accent

Tangier (11)
Oujda (20)

Casablanca (67) 1076

100

100

13

Register (% of clips)

Moroccan Arabic Mixed/Educated
Standard Arabic

9

69

85

45

30

15

45

Speaker count (% of clips)

1 2 3+

Tangier (11)
Oujda (20)

Casablanca (67) 34

4536

60

95

18

Genders present (% of clips)

Male Female Both

24

35

27

72

65

73

Loan words (% of clips)

None French English No majority
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Epilogue

What the Annotators tagged by broadcast location

Tangier
Oujda

Casablanca
5

9

5

11

15

4

33

19

15

Speaker accent

Casablanca Oujda
Tangier Other
No majority

4

4

32

30

37

4

6

Register

Moroccan Arabic
Mixed/Educated
Standard Arabic

24

32

25

16

7

14

Speaker count

1 2 3+

Tangier
Oujda

Casablanca 7

17

14

5

9

32

18

17

Genders present

Male Female Both

15

5

9

24

35

29

Loan words

None French
English No majority
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