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Abstract

We present ARaABaBYTaLk-EGy, an enriched
release of the Egyptian Arabic CHILDES cor-
pus, that opens the child-adult interactions
genre to modern Arabic NLP research. Start-
ing from the original CHILDES recordings and
IPA transcriptions of caregiver-child sessions,
we (i) map each IPA token to fully diacritized
Arabic script, and (ii) add core part-of-speech
tags and lemmas aligned with existing dialec-
tal Arabic morphological resources. These lay-
ers yield ~26K annotated tokens suitable for
both text- and speech-based NLP tasks. We
provide a benchmark on morphological disam-
biguation and Arabic ASR. We outline lexi-
cal and morphosyntactic differences between
AraBABYTALK-EGY and general Egyptian Ara-
bic resources, highlighting the value of genre-
specific training data for language acquisition
studies and Arabic speech technology.’

1 Introduction

Child-adult interactions corpora (commonly
known as Child Directed Speech; CDS) are a
gateway to studying child language acquisition
and language development in children. Such
corpora are used extensively in psycholinguistics,
speech language pathology, and even theoretical
linguistics. In computational linguistics and NLP,
CDS corpora are, however, not as popular, either
due to their relatively limited size, or due to the
lack of linguistic annotation. ~However, such
corpora are relevant for NLP as well. Children
learn language efficiently given a small and sparse
input.Thus, studying CDS corpora may point
to new ideas for improving NLP tools for low
resource languages. At the same time, core NLP
technology, such as morphosyntactic tagging and
dependency parsing, can facilitate the study of
child language acquisition, and the development
of educational technologies and policies.

"http://arababytalk.camel-lab.com/

B  ?zbu- be dz? ?o;; \}j
M ?uh nelfabu be dz ok Laisl
___ _jalla Pesmu Pe:h dm? %3 af &L

B di? G‘:;i i
M PesmaPe:n? ________ Sala)

B ?o:f. sl

Table 1: A short Baby-Mother (B-M) dialog in IPA and
Arabic orthography. B:-lay with this? M: Yes we play
with this ok what is it called? B: this? M: what is it
called? B: Oosh. (rouge, lipstick)

English, a well-studied language in NLP, has
a large repository of CDS corpora with rich rep-
resentations. They have facilitated advances in
multiple areas such as syntactic parsing (Liu and
Prud’hommeaux, 2023) or cognitively inspired lan-
guage modeling (Warstadt et al., 2023). Crucially,
the existing CDS corpora use exactly the same or-
thographic conventions as standard English, which
allows the use of existing NLP resources when
studying these corpora.

The situation for Arabic is very different. While
a few CDS corpora exist for some dialects, they are
either closed-source or they lack useful representa-
tion, such as a standard orthographic transcription
and linguistic annotations.

In this work, we present ARABABYTALK-EGy,
an open-source enriched CDS corpus of Egyptian
Arabic (EGY). We provide orthographic transcrip-
tions, lemmatization, and part-of-speech (POS)
tagging, all aligned to an existing IPA-only tran-
scription CDS corpus of EGY (Salama, 2015). Our
work will enable the immediate use of this CDS
corpus in the NLP community.

We review related work (Section 2), describe
the original corpus (Section 3), and present our en-
riched version (Section 4). A snapshot and compar-
ison with other resources in Sections 5 & 6. Bench-
marks are presented in Section 7.
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2 Related Work

CDS Corpora The Child Language Data Ex-
change System (CHILDES; MacWhinney, 2000)
has one of the most extensive open source collec-
tions of CDS corpora in many languages; the North
American dialect of English alone has 54 datasets
with hundreds of recorded children and rich data
representations, including orthographic and phono-
logical transcription, morphological and syntac-
tic annotations, and more. CHILDES is open-
source under the TalkBank project (MacWhinney,
2025). Within the TalkBank project, Arabic has
CHILDES datasets for only two dialects: Egyp-
tian Arabic (Salama, 2015) and Palestinian Ara-
bic (Nazzal, 2021). Both datasets include chil-
dren of diverse ages and genders but provide only
IPA phonemic transcriptions, with no additional
annotations. Since Arabic NLP tools rely on or-
thographic input, these CDS corpora are not ac-
cessible even for the simplest NLP tasks. The
only dialectal Arabic CHILDES corpus with mor-
phological annotations is the Emirati Arabic Lan-
guage Acquisition Corpus (EMALAC; Ntelitheos
and Idrissi, 2017), but it is outside TalkBank and
is neither open-source nor redistributable.

Our dataset, ARABABYTALK-EGY, extends the
EGY CHILDES corpus by providing fully dia-
critized orthography, lemmatization, and POS tag-
ging that are directly aligned with the existing IPA
transcriptions. We chose EGY to complement its
existing NLP resources.

CDS Corporain NLP Most NLP work on CDS
corpora has focused on English CHILDES, due
to its rich annotations. Syntactic parsing is es-
pecially active (Sagae et al., 2007, 2010; Huang,
2016; Abend et al., 2017; Liu and Prud’hommeaux,
2023; Szubert et al., 2024; Yang et al., 2025), with
related work on Dutch (Odijk et al., 2018) and He-
brew (Gretz et al., 2015). Morphological inflec-
tion and productivity have also been widely stud-
ied in English and German CHILDES (Kirov and
Cotterell, 2018; McCurdy et al., 2020; Belth, 2021;
Kodner and Khalifa, 2022). Cognitively-inspired
language modeling is another active area (Huebner
et al., 2021; Xu et al., 2021; Warstadt et al., 2023;
Feng et al., 2024).

To our knowledge, no similar efforts exist for
Arabic. This paper aims to address that gap by pro-
viding a richly annotated, community-accessible
CDS corpus.

Name G Age

Flopater FLM)y M 1;,07.02 (1.6
Yara Grf)  F  1,0920 (1.8)
Basmala @Mf)y  F o 2;02.18 (22)
Bilal BLM) M 20419 (24)
Razan ®zF) F  2;1000 (2.8)
AbdrahmanFawzy — (AFM) M 3;00.00 (3.0)
Ziyad Yasser zyM) M 3,05.09 (3.4)
Farah (FRF) F  3,0520 (3.5
ZiyadMohammed  (zMM) M  3;07.12 (3.6)
Merna MmRFy) F 30801 (3.7)

Table 2: Demographic information as provided in
EcyCHILDEs. Age is in Y;MM.DD format and in a dec-
imal year format for short. Gender: Male and Female.
Children’s names are abbreviated with their gender as a
superscript for easier reference.

3 Egyptian Arabic CHILDES

Demographics The original EGY CHILDES
corpus (EcYCHILDES; Salama, 2015) includes au-
dio recordings of 10 monolingual Egyptian Arabic-
speaking children (5 girls, 5 boys) residing in
Alexandria, Egypt, each with a single 30-minute
session. Ages range from 1.6 to 3.7 years. Full
demographic details are shown in Table 2.

Recording Contents Each session is an audio
recording of a spontaneous, unstructured interview
with an investigator, a parent, or both, while do-
ing any combination of the following: asking ques-
tions, conversing, naming objects, naming pic-
tures, playing, singing, or telling stories. Record-
ings took place in kindergartens, homes, or the in-
vestigator’s home.

Data Format Each session has two files, a text-
based .cha transcription file, and an .mp3 audio
file. Each .cha file has a metadata header that
provides all the necessary demographic informa-
tion about the child and the adult interlocutor(s).
The sessions were transcribed near-phonemically
in IPA, and each speaker’s turn (utterance) is in a
separate line. The transcriptions also include spe-
cial annotations by the investigator, such as cer-
tain characteristics of the speech according to the
general CHILDES transcription guidelines found
in (MacWhinney, 2000). At the end of each turn,
the duration of the utterance is provided in millisec-
onds, which provides direct alignment with the au-
dio files. Table 3-(a) shows an example from a raw
.cha file.
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Spk  Utterance Duration
(a) *CHI: ?=zbu [: nelfzbul 1795_2670
[* £:p] be da ?
*MOT: ?Puh nelfzbu be d= 2670_5007
jalla Pesmu ?Pe:h da 7
*CHI: di [= lipstick] ? 5007_5879
*MOT: TPesmu ?e:h ? 5879_6791
*CHI: ?o:f [: ro:3] [* p] 6791_8087
(b) *CHI: ?=bu-:nelfzbu be dz 7 1795_2670
*MOT: ?uh nelSzbu be de jalla 2670_5007
Pesmu ?e:h dz 7
*CHI: di 7 5007_5879
*MOT: Pesmu ?e:h ? 5879_6791
*CHI: Po:[-:ro:3 . 6791_8087
() *CHI: o3 #0 |yl 1795_2670
AMOT: € o5 4l asl S o5 #0 Ipmb ol 2670_5007
#CHI: § > 5007_5879
s
*MOT: € af asl 5879_6791
*CHI: o) 6791_8087

Table 3: A 6 second transcription excerpt from the
session of Basmala,Female,2;02.18. The speaker
(Spk) codes ‘“*CHI’ and ‘“*MOT" refer to the child, Bas-
mala, and her mother, respectively. Table (a) shows
the raw transcription as stored in the .cha file in EGy-
CHILDES, Table (b) shows the preprocessed IPA, and Ta-
ble (c) shows the Arabic orthography of the transcrip-
tion in the final ARABABYTALK-EGY.

4 ArABABYTALK-EGY

This section outlines the creation of
ARrRABABYTALK-EGY, an orthographically di-
acritized EGY child-adult interaction corpus with
lemmas, POS tags, and a lexicon, built on the IPA
provided in EGYCHILDES corpus.

Starting from the preprocessed IPA transcripts,
we (a) extract a frequency list of unique word types,
(b) use GPT-40 to generate an initial fully dia-
critized orthographic form for each type, (c) manu-
ally revise the orthographic forms and add lemma
and core POS in the lexicon, and (d) map the lex-
icon back to all sessions followed by manual in-
context validation of the orthography, lemmas, and
POS, and consulting the audio as needed.

The subsequent sections, including the bench-
marks uses the and lemma/POS annotations as ref-
erence; the original IPA transcripts are retained for
alignment to EGYCHILDES only.

4.1 Preprocessing

The only preprocessing step we perform is remov-
ing the various annotations provided by the tran-
scriber as noted in §3, as they are orthogonal to

the orthography itself.> The only annotation we
kept is the reference to children mispronuncia-
tions. The annotations of mispronunciations fol-
low this format: child_form [: adult_form].
We replace unintelligible words or utterances tran-
scribed as xxx with the keyword NONE. In cases
where the removal of annotations results in an
empty utterance, we also inserted the keyword
NONE. Table 3-(a) shows multiple examples of such
annotations. Table 3-(b) shows the preprocessed
version of the example.

4.2 Automatic Orthography Transcription

Once all files are preprocessed, we extract the fre-
quency list of all unique uttered words appearing
in all of EcyCHILDES across the different speak-
ers. This list acts as the seed for the final lexicon,
which includes a lemma and a core POS for each
entry. The total size of the lexicon is 4,170 words.
The frequencies follow a Zipfian distribution, as ex-
pected in naturally occurring speech.

In order to make this resource compatible with
mainstream dialectal Arabic resources, we opted
to follow the Conventional Orthography for Dialec-
tal Arabic (CODA; Habash et al., 2018) guidelines
since there is no standard orthography for the di-
alects. CODA aims to balance between preserv-
ing dialectal uniqueness while maintaining the re-
lationship with Modern Standard Arabic (MSA).
CODA’s set of guidelines, as described by its au-
thors, is “a consistent ad hoc convention that bal-
ances being MSA-like with being generally phone-
mic, and morphologically and syntactically faith-
ful to the dialect”. CODA is written using Arabic
script, and it maintains etymological consonants
spelling and vowel length. Similar to standard
MSA orthography, diacritics representing short
vowels and gemination are optional; however, in
this work we aim for a rich representation, so we
provide a fully diacritized orthography.

As an initial step, we passed all the lexicon’s
IPA entries through GPT-40 (OpenAl, 2024a,b)
to provide an initial orthographic transcription in
diacritized CODA.? Appendix Table 9 shows the
prompt we used. We enforced a strictly structured
output through the OpenAl API to account for the
occasional missing tokens in the output that LLMs
are known for. The prompting was done in batches

These annotations are recoverable if needed, as each pre-
processed sentence remains aligned with its raw counterpart.

3The Copyright of EGyCHILDES permits this use: https:
//talkbank.org/Oshare/rules.html
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of 20 words at a time for maximal diacritized out-
put, as pilot experiments showed that larger batches
often yielded undiacritized output. At this stage,
the lexicon contains IPA entries, their frequencies,
and initial orthographic transcriptions for each en-
try.

4.3 Manual Annotation

For efficiency, we manually annotated in batches
of related entries by leveraging an approximation
of the consonantal root of the words, which we au-
tomatically generated by removing vowels. This
“root” is not necessarily the canonical Arabic tri- or
quad-literal root, but an approximation that helps
group related entries together. Within each batch,
the orthography is carefully revised and fixed if
needed, then the diacritized lemma is provided
along with the core POS tag. The lemma is
the singular masculine (if applicable) form of the
nominals, and the perfective masculine singular
for verbs. We use the stem tags from the Buck-
walter tagset (Buckwalter, 2004) since it is fine-
grained and backwards compatible with existing
resources for EGY. We follow CODA guidelines
regarding word boundaries even if they don’t align
with phonological boundaries. For example, the
negation particle /ma-/ is part of the phonological
word, but is always split in CODA guidelines; for
such cases, we separate them using ‘_’ in the lexi-
con to signal a split in the full text. Similarly, parti-
cles written as a single letter, such as conjunctions
and prepositions, e.g., the preposition /be/ ‘with’
o, must be attached to the word following it; in
such cases, we mark those particles with a ‘# in
the lexicon to signal a merge in the full text.

The overall accuracy of the diacritized output of
GPT-40 compared to the manually validated ver-
sion is 27.5% at the word level, and when omitting
diacritization, it is 44.4%. When looking at the
most frequent entries, with 10 or more occurrences,
which make up only 7.5% of the entries, the accu-
racy is 46% diacritized and 67.7% undiacritized.
The errors made by GPT-40 varied; some were
different diacritizations (extra or missing), hallu-
cinated letters, wrong consonants, CODA non-
compliant word segmentation, and very few were
complete nonsensical words and characters. This
indicates that generating a diacritized orthography
from a given pronunciation out of context is not
trivial for such models, especially the longer tail of
the distribution.

4.4 Lexicon

Our intuition behind this top-down annotation ap-
proach is that since the starting point of the anno-
tation is the transcription of the pronunciation, the
out-of-context ambiguity is low, especially know-
ing the genre of the text where the expected vocab-
ulary is limited. However, we found a few cases
where there is real ambiguity, such as /?®:1u/

where it could mean ‘he said it[m.sg]’ 6 or ‘they

said’ | }3)\; In this case, the orthography entry will
have both options; however, they both share the
same lemma dl:i and POS VERB_PV. Another exam-
ple is /gebna/, which could mean ‘cheese’ &z or

‘we brought’ f..>- This entry will also have both or-

thographic options, and the lemmas R:.>- and g\;
and POS for each option NOUN and VERB_PV, re-
spectively. Out of all the entries in the lexicon,
only 114 (2.7%) entries were phonologically am-
biguous, corresponding to 2% of ARABABYTALK-
Ecy. Another type of ambiguity is that of POS,
such as active and passive participles ( Jeld! fw\

and J gl f.ﬂ\) which can take either ADJ or NOUN,

which is a result of a common semantic shift from
nouns to adjective (Marzouk et al., 2025). Those
cases and others make around 1.2% of the lexi-
con. Table 4 shows entries from the final lexi-
con along with the output from GPT-40 for com-
parison. The examples were chosen based on
two consonantal roots /Y.r.f/ and /1.b.s/ to
illustrate the annotation batches. The final lex-
icon comprises 4,170 TPA types which are also
the key entries corresponding to 26,265 tokens,
3,113 orthographic types, 1,101 lemmas, and 29
POS tags. It is worth noting that the number of
unique orthographic forms is less than the number
of unique IPA entries, which is expected for the
following reasons. First, some words could occur
multiple times differently because of the different
(mis)pronunciation of the children as we discussed
in §4.1, these make up around 19.5% of the lex-
icon, and 0.8% of ArRABaBYTALK-EGy. Second,
inconsistent transcriptions such as the noun x&db
‘with the knife’ are found to be transcribed in tw6
ways: /besseki:n#®/, and /bessekki:naz/, those
cases do not represent actual pronunciation differ-
ences, but rather transcription mistakes or inconsis-
tencies; in this example, the latter one is the correct
form. Finally, there are some subtle pronunciation
differences that are phonetic rather than phonemic
and therefore are not reflected in standard orthogra-
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phy, such as the verb (¢ )/;; “find [2.f.sg]” which is
transcribed as /dawwari/, and /dTawwari/, in this
example, the first is the regular pronunciation. Ta-
ble 3-(c) shows the final version of the example
in full Arabic orthography, which is in the final
ArRABABYTALK-EGY.

Following the annotation of the lexicon, all
10 sessions were then mapped to their respec-
tive orthographic forms along with their lemmas
and POS. We manually validated the orthography,
lemmas, and POS in context and made correc-
tions when necessary, including disambiguation of
cases as mentioned earlier. Most of the phonologi-
cally ambiguous cases in the lexicon were resolved
later by the context itself. We referred to the au-
dio in cases where the IPA transcription and the
context did not resolve inconsistencies we encoun-
tered. It turns out that for the majority of cases, the
transcription in fact did not match the audio; these
errors primarily consisted of the absence of deter-
miners and vowel quality. We found that 96% of
all the orthography remained unchanged, which in-
dicates the feasibility of this annotation approach.

Lexicon construction and in-context annota-
tion/validation were performed by a single expert
annotator. The annotator is an NLP researcher
and co-author of this paper with extensive prior
experience developing and annotating Egyptian
Arabic and Arabic dialect corpora. Because the
annotation targets standardized orthographic nor-
malization under CODA, the decisions are highly
constrained and largely non-interpretive; therefore,
and given the small corpus size, we did not com-
pute inter-annotator agreement.

Release We release ARaBaBYTALK-EGy and its
lexicon under CC BY-NC-SA 3.0. This is in com-
pliance with the licensing of EGyCHILDESs (Salama,
2015), which ARABaBYTALK-EGY was built upon.

5 AraBaBYTALKk-EGy: A Snapshot

In this section, we present insights drawn from
AraBaBYTALK-EGY in terms of statistics and ob-
servations. The main focus is on the children’s
specific portions of the corpus. We then contrast
it with the adults’ portions of the corpus as well.

5.1 Children vocabulary

Tables 5-(a) shows the summary per child in terms
of the number of utterances (full turns) and to-
kens, and the mean length of utterance (MLU). Ta-
ble 5-(b) is the summary in terms of unique types

Freq IPA Arabic Lex POS GPT-40
19 mafraff el b C2je VERBLIV i
19  Yz:rfa Bl o, ADJ ok

bijefraf Gy 3 VERBLIV oy
7 teSrafi PR f’ VERB_IV S

=

5 mafrafhuf u")é’f‘ L g)f VERB_IV w*’fb‘

5 Yz:refha L"t‘b ujlc ADJ L@:)lc
44 lmibes o Y AD T L
8 lae:bsz M/V/ u";g ADIJ \;:5
5  hazlbesha \ele .y VERB_IV t;wu;
5  hatelbes = ) VERB_IV e
4 Pelbesha L:::d[ o~ VERB_CV LQJ\
4 le:besu a\.:N/ v..a:}? ADJ \;;‘J

Table 4: A portion of the lexicon based on the unique
types of IPA utterances in EGyCHILDES along with the
fully diacritized Arabic orthography, lemma, and core
POS tag. The last column is the initial automatic ortho-
graphic transcription generated using GPT-4o0 for com-
parison.

of IPA forms, orthographic forms, lemmas, and
POS. The general trend shows that vocabulary and
MLU in general increase as children grow older.
One child, ZY,M, 3.4, has relatively longer utter-
ances and produced a richer vocabulary compared
to other children around his age. This is very ap-
parent in the number of unique forms and lemmas,
which suggests a larger number of lexical items and
paradigms produced.

Vocabulary Complexity Table 5-(c) shows an-
other view of the vocabulary per child. The words
per lemma (%’"ﬁs) can be seen as an approximation
of the morphological complexity acquired by the
children. Lemmas per POS (%) shows the diver-
sity of lemmas per POS, i.e., the richness of the vo-
cabulary. For both those metrics, we see a relative
increase as the children grow older. On the other
hand, the type-token ratio (tfoi;f) decreases as age
increases, which indicates less repetition and more
diverse usage of the vocabulary. Similarly, the
phonology-orthography ratio ((ff;l) also decreases
with age, which is an indicator of diversity in un-
stable pronunciation. We found that the lower gf&,
the more the utterances are adult-like, as we found
a strong correlation (0.92, p < 0.001) between ;f&
and the ratio of mispronounced words to all types.

Across the ten children, there seems to be no sys-
tematic difference between the two genders. While
boys exhibited a moderately higher lemma diver-

sity within POS categories ( M = 10.74 vs. 8.75
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(a) Counts (b) Types (c) Complexity

Age C UTT MLU Tokens IPA Orth Lex POS wprde ler fupe o
1.6 FLM 402 124 498 202 140 132 19 1.1 69 03 14
1.8 YRF 394 1.26 495 135 87 76 15 1.1 51 02 1.6
2.2 BMF 574  1.35 776 292 220 182 22 1.2 83 0.3 1.3
2.4 BLM 610 185 1,129 388 355 230 25 1.5 92 03 1.1
2.8 RzF 372 1.78 661 320 286 211 24 1.4 88 04 1.1
3.0 AFM 603 213 1,286 375 349 225 23 1.6 98 03 1.1
3.4 zvYM 265 935 2478 854 773 404 27 1.9 150 03 1.1
3.5 FRY 514  2.64 1,357 552 521 307 27 1.7 114 04 1.1
3.6 zMM 522 225 1,176 456 441 278 22 1.6 126 04 1.0
3.7 MRF 424 343 1453 556 527 321 27 1.6 119 04 1.1
Average 468 273 1,131 413 370 237 23 1.5 98 0.3 1.2

114 £24 £591 206 205 957 39 0.3 29 0.1 0.2
Adults 415 3.0 1,245 354 407 219 24 1.6 93 03 1.1

151 203 +491 %133 354 64 #2302 1.9 0.1 0.0

Table 5: Per child (C) sub-vocabulary: (a) Counts: number of utterances (UTT), mean length of utterance (MLU),
number of tokens (Tokens). (b) Types unique type counts: IPA forms (IPA), orthographic forms (Orth), lemmas
(Lex), and POS tags. (c) Complexity in terms of: %Txds words per lemma, Ilffg lemmas per POS, tgf}: type-token
ratio, and (fft“h phonological forms per orthographic form. The two bottom parts of the table are the overall average
across all children, followed by the average across the adults’ sub-vocabulary of ARABaBYTALK-EGy.

%), it is due to one outlier child ZY,M, 3.4, who,

as we saw earlier, exhibits above average vocabu-

5.2 Comparison with Adult Vocabulary

lary richness. We confirmed this by recomputing
the average across gender without ZY, see Table 6
for details. It is essential to note that, given the
number and size of the samples, as well as the di-
verse recording environments and other potential
confounds, no definitive conclusions can be drawn
according to gender for this corpus.

The adult vocabulary refers to the adult inter-
locutor’s vocabulary in ARABABYTALK-Ecy. In
Table 5-(Adults) we show the average vocabu-
lary complexity metrics across all the adults in
AraBABYTALK-EGY.

words

The MLU, “Z%, and Zyo—p]f are higher than the
average of the children’s; the rest are lower. The
contrast between the lexical diversity (%) and the

morphological complexity (%’js) seems to sug-

Age G ugrds  ler type ipe gest that children get more diverse morphological
28 M 15 107 03 12 1npu.t ra.ther' than lexical input, hqwever, more in-
+0.8 0.3 £3.1 200 0.2 vestigation is needed to confirm this.
28 F 1.4 9.1 0.3 1.2
+0.8 +0.3 427 401  +0.2 On the other hand, tz)z;ﬂe is easily explainable
26 M 14 96 03 12 since the adults in Fhe sessions ap'peare'd to rel.)ea.t
+0.9 0.3 #2.3 0.1 0.2 a lot of what the children say multiple times. Simi-
larly, the lower Ozf t‘z confirms the instability in chil-

Table 6: Averaged vocabulary complexity metrics
across Gender. The top part is all the children, the sec-
ond is without the outlier ZY;M; 3. 4.

Similar summary measures (e.g., MLU and
lexical diversity) are available for many other
CHILDES languages, and are easily accessible
through childes-db (Sanchez et al., 2019), en-
abling future cross-linguistic comparisons beyond
the scope of this work.

dren’s pronunciation; the reason it is larger than 1
is that the adults sometimes repeat the mispronun-
ciation of the children and the general transcription
inconsistencies in the annotation, as mentioned ear-
lier.

We also computed the Jaccard Similarity index
of the vocabulary between the children and the
adults and found that it is 0.4 for full word forms
and 0.7 for lemmas, which is another indication of
the diversity in morphology between the input and
the output to children.
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6 ArABaBYTALK-Ecy and Egyptian
Arabic Resources

In this section, we compare ARABaABYTALK-EGY
to the following existing EGY resources which are
being actively used in many NLP tasks such as lan-
guage modeling, morphological analysis and dis-
ambiguation, and morphophonological modeling
(Pasha et al., 2014; Inoue et al., 2021, 2022; Khal-
ifa et al., 2025) among others.

* ECAL The Egyptian Colloquial Arabic Lex-
icon (Kilany et al., 2002) is a pronunciation
dictionary primarily based on CALLHOME
Egypt (Gadalla et al.,, 1997). Each entry
in ECAL includes an orthographic (undia-
critized) form, phonological form, and mor-
phological analysis, including a phonemically
transcribed lemma. We compare the coverage
in terms of orthographic forms and lemmas
only since the phonological forms were tran-
scribed using different schemes. The phone-
mically transcribed lemma is easily mappable
to orthography since it is the base form of
the word in isolation, and therefore it usually
does not undergo major morphophonological
changes.

* ARZTB The Egyptian Arabic Treebank
(Maamouri et al., 2014) is the primary re-
source in developing morphological disam-
biguation systems for EGY. We compare the
coverage in terms of words and lemmas that
appeared in the corpus.

* CALIMAEgy The Egyptian Arabic Morpho-
logical Analyzer (Habash et al., 2012) is a
morphological analyzer that generates a set
of possible analyses for a given input to-
ken out of context. Each analysis includes
a diacritized orthographic form, diacritized
lemma, POS tag, and morphological features.
We compare the coverage with the morpho-
logical database of CALIMAEgy in terms of
the diacritized lemmas. We measure the cov-
erage of the analyzer in terms of the correctly
generated diacritized word, lemma, and POS
given the words from ARABABYTALK-EGY as
input. The analyzer ignores any diacritization
in the input, therefore, their presence has no
effect in the generated analysis.

Table 7 shows an overview of the coverage
between the different sub-vocabularies within

ArABABYTALK-EGY (in types) and the different
resources described above. Of the three re-
sources, ARZTB has the least lemma coverage
with ARABaBYTALK-EGY, which is expected since
the source of the corpus is online discussion fo-
rums which tend to be more text-based formal
discussions with MSA code-switching. ECAL,
on the other hand, has more substantial cover-
age than ARZTB as it is based on CALLHOME
Egypt which is transcribed natural conversations
between adult speakers. Finally, CALIMAEgy has
the most coverage in terms of lemmas since it has
a comprehensive lexicon that is based on multi-
ple resources as described in (Habash et al., 2012).
When it comes to fully inflected words, the cov-
erage is lower than that of lemmas, which is ex-
pected, however, consistent across the resources.
For CALIMA ggy, we measured the morphological
analysis coverage by running each word through
the analyzer and finding a match on the triplet of
the diacritized word, diacritized lemma, and the
POS. We found that words in the children, adults,
and across sessions vocabularies have a full cover-
age of 64.9%, 62.3%, and 61.1%, respectively. A
relaxed measure of matching only the diacritized
form has a coverage of 73.2%, 71.0%, and 69.6%
for children, adults, and session vocabularies, re-
spectively. The full match is a proxy for the full
array of morphological features, hence, a large por-
tion of the lexicon will get rich morphological rep-
resentations.

Across sub-vocabularies, adults have a consis-
tently larger coverage than children in lemmas, but
the opposite in fully inflected words. This is con-
sistent with the vocabulary complexity metrics we
discussed in §5. Adult vocabulary has a lower
% than children’s, meaning fewer lemmas. On
the other hand, children’s vocabulary has a lower
%’fs which indicates less morphological diver-
sity.

These observations are a clear indication of the
divergence between the CDS genre and other main-
stream resources.

7 Benchmarks

In this section we present results of evaluating
state-of-the-art (SOTA) systems for morphological
disambiguation and automatic speech recognition
tasks. Since CDS corpora are underrepresented in
NLP, and even more so Arabic CDS corpora, we
believe it is necessary to evaluate well established
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Lemma Coverage

Diacritized Undiacritized
Resource Child Adult Session Child Adult Session
ECAL 67.9 69.0 67.2 79.5 79.6 78.2
ARZTB 64.0 65.0 62.6 72.4 73.2 71.0
CALIMAgsy 83.0 82.7 81.5 93.7 93.0 92.2
Word Coverage
ECAL — — — 62.6 60.7 58.0
ARZTB 40.1 38.6 35.9 49.4 47.3 44.7

Table 7: Lexical coverage between ARABABYTALK-EGY and existing resources for Egyptian Arabic, expressed as
percentage coverage for inflected words and lemmas across the different sub-vocabularies of ARABaBYTaLk-EGy
and the whole sessions. ECAL does not have readily available diacritized tokens. CALIMA ggy is a morphological
analyzer with a lemma-based database.

strictest metric, DLP, performs the lowest.* How-
ever, the average DLP (50.3%) is around 11% be-
hind the upper bound of CALIMAEgy coverage as
we reported earlier in §6, which shows that dis-
ambiguation for this genre is not performing opti-
mally. However, this is not a surprise since the dis-
ambiguator was solely trained on ARZTB which,
as we already showed, is a different genre and over-
laps the least with ARABABYTALK-EGyY in terms of

tasks within the field on this data. For each of the
tasks, we evaluate a single SOTA system on com-
plete sessions rather than sub-vocabularies, where
each session represents the full conversation be-
tween a child and an adult (see §3).

7.1

Morphological Disambiguation is the task of pro-
viding the morphological analysis for a given to-

Morphological Disambiguation

ken in context. A morphological analyzer takes in
one word at a time and gives all possible analyses
unranked out of context. A morphological disam-
biguator, unlike an analyzer, takes in a whole sen-
tence and gives one analysis per word or a list of
ranked analyses.

We evaluate the state-of-the-art morphological
disambiguator for Arabic and its dialects (Inoue
et al., 2022) through the CamelTools API (Obeid
et al.,, 2020). This specific disambiguator uses
dialect-specific taggers that predict POS and other
morphological and morphosyntactic tags. A mor-
phological analyzer corresponding to the dialect
generates all possible context-independent analy-
ses for the word. The predicted tags are then
used to select the correct analysis. From the cho-
sen analysis, we also obtain the diacritized word
and lemma. Since we are working with EGY, the
morphological analyzer paired with the model is
CALIMAEGy.

We report the performance on the fully dia-
critized word (Diac), diacritized lemma (Lex), core
POS tag (POS), and the full analysis of Diac, Lex,
and POS (DLP) as we show in Table 8. While
the performance of the POS tagging is the highest
among the other metrics, it is still lower than the
reported (94%) on ARZTB using the same mor-
phological disambiguator. This is then followed
by the performance of Lex then Diac. Finally, the

lexical coverage.

(a) Disambiguation 1 (b) ASR |
Age Child Diac Lex POS DLP WER CER
1.6 FLM 589 574 803 472 950 70.8
1.8 YRY 600 596 851 51.8 797 674
2.2 BMI' 533 624 868 476 69.8 543
2.4 BLM 622 67.1 882 557 842 669
2.8 RzF 551 635 879 490 910 79.8
3.0 AFM 618 653 882 558 899 751
3.4 zvYM 578 627 853 492 967 82.1
3.5 FRY 569 640 862 50.1 968 809
3.6 zMM 544 584 834 478 964 78.6
3.7 MRF 571 642 855 485 948 69.8
Average 57.8 625 857 503 894 726

£3.0 #£3.1 24 32 9.0 8.6

Table 8: Benchmarking results per complete session,
i.e., children and adults: (a) Morphological disam-
biguation (accuracy %) in terms of full diacritized form
(Diac), full diacritized lemma (Lex), and core part-of-
speech (POS), using the system described in Inoue et al.
(2022). We also report the accuracy of all of them
together (DLP). (b) Automatic Speech Recognition
(ASR), using GPT-4o-transcribe, in terms of Word Er-
ror Rate (WER %) and Character Error Rate (CER %).

*To investigate the effect of the different demographics, we
evaluated on the sub-vocabularies of children and adults, and
the trend was similar. See Tables 10 and 11 in Appendix A.
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7.2 Automatic Speech Recognition

ASR is the task of transcribing a speech audio sig-
nal. The transcription produced by ASR is usu-
ally in the mainstream orthography of the given
language. Since EGYCHILDEs was transcribed in
IPA only, it can not be directly evaluated for ASR.
Therefore, ARaABABYTALK-Ecy fills this gap by
providing the reference orthography. We opted
to use GPT-4o-transcribe (OpenAl, 2025), which
is the flagship for OpenAl speech-to-text models.
Compared to their Whisper family of models, the
GPT-40 based models allow for text prompting and
have better performance according to OpenAl’s
documentation.

GTP-4o-transcribe accepts a maximum length
of 1,400s of audio signal input and 16,000 tokens
of text input for prompting. We experimented with
different lengths of the audio, 30s, 60s, and 1,000s
for input, i.e., the .mp3 files are split into those
durations. As for the prompt, we used the simple
prompt in Arabic “%_.all sl @sld) 5717 ‘write
the conversation in colloquial Egyptian’. We kept
it simple to avoid changes due to prompt optimiza-
tion. We passed “ar” for Arabic for the language
parameter, and “temperature” was set to 0.

To evaluate, we performed minimal normaliza-
tions to both the reference text and the output as
follows. We removed punctuation and normalized
all types of hamzated Alif (word and stem initial
glottal stop) into bare Alif. Predictions are scored
using word error rate (WER %) and character er-
ror rate (CER %) using the Jiwer toolkit (Vaessen,
2025). Of the three audio lengths we tested, in-
put of length 30s had the lowest WER and CER
on average. Table 8 shows the results per session.
The full results for all the setups are in Table 12 in
the appendix. Salhab et al. (2025) provided some
recent results on a variety of Arabic dialect cor-
pora using a variety of systems including GPT-4o-
transcribe. Their results provide WER in the 10-
70% range. This shows that ARABABYTALK-EGY
is significantly more challenging than existing di-
alectal Arabic speech corpora for ASR systems.

Upon further inspection of the output we found
that the quality of the audio has an observable ef-
fect on the performance of ASR. By computing the
noise for each . mp3 file we found that the session of
BM,F, 2.2 to have the least amount of noise while
the sessions of FR,F,3.5 and ZY,M, 3.4 have the
poorest quality. This is apparent in the respective
WER and CER scores shown in Table 8. In the

samples we inspected from the audio files with the
poorest quality, the model produced perfectly co-
herent and legible output; however, it was com-
pletely unrelated to the reference whatsoever.

8 Conclusion and Future Work

We presented ARABaBYTALK-EGy, a linguistically
enriched version of the Egyptian Arabic CHILDES
corpus, bridging a major gap in Arabic NLP by en-
abling computational modeling of Child-Directed
Speech (CDS). We demonstrated the utility of this
resource via benchmarks in morphological disam-
biguation and ASR, and highlighted how Egyptian
Arabic CDS differs structurally from general Egyp-
tian Arabic.

Future work will expand annotations to syntac-
tic structures, and explore cross-dialectal compar-
isons with other dialectal Arabic CDS datasets,
such as Palestinian Arabic CDS (Nazzal, 2021).
We also aim to investigate the cognitive and
linguistic development reflected in children’s
speech. Integrating this corpus into pretraining
pipelines and child-centric educational technolo-
gies presents opportunities for NLP and develop-
mental linguistics.

Limitations

While AraBaByTaALk-EGy offers valuable en-
hancements to the Egyptian Arabic CDS corpus,
several limitations remain. First, the corpus is rel-
atively small (/226K tokens), which restricts the
training of data-intensive models and limits gener-
alizability. Second, our annotations (orthographic,
morphological, and POS) are limited in scope and
granularity; deeper syntactic and semantic layers
are not yet included. The mapping from IPA to Ara-
bic script, while systematic, may introduce ambi-
guity or errors due to dialectal variability and pho-
netic overlap despite being fully checked manually.
Third, the corpus in its current version reflects the
corrected child speech in cases where children mis-
pronounce words. We are aware that this has conse-
quences when evaluating ASR systems, however,
we leave this empirical question to future work.
Additionally, the current benchmarks focus only
on morphological disambiguation and ASR, leav-
ing other tasks like dependency parsing or lexical
acquisition underexplored. Finally, the resource is
specific to Egyptian Arabic, and its findings may
not transfer easily to other dialects or MSA, high-
lighting the need for broader cross-dialectal CDS
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corpora in Arabic. Addressing these limitations is
critical to fully unlocking the potential of CDS data
for Arabic NLP.
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A Supplementary Tables

Prompt "role": "system",
"content": "You are a linguist.
Given a list of word utterances
in Egyptian Arabic in IPA, convert
it into FULLY DIACRITIZED ARABIC
text. The output should be a list
diacritized Arabic words Proper
names are the only utterances that
are not in IPA and are capitalized.
They should be converted as well.
Make sure to have the Arabic words
fully diacritized. 'ae' is not two
vowel, it is one vowel same as 'a'",
"role": "user",
"content": f"Provide the
diacritized Arabic orthography for
the following list of IPA words:
\n{list_ipa}"

Table 9: Prompt used to get the initial orthographic tran-
scription

Child POS

FLM 63.1 536 720 472
YRF 599 588 753 537
BMF 549 614 784 494
BLM 645 695 849 587
rRzF 594 656 870 54.6
AFM 651 679 90.8 615
zyM 579 628 850 489
FRF 584 669 868 52.1
MM 517 554 746 458
MRF 599 662 844 503

Average 59.5 628 819 522
42 54 +63 5.0

Diac Lex DLP
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Table 10: Morphological disambiguation results (ac-
curacy %) per child sub-vocabulary per session, i.e.,
children and adults. We report here the full diacritized
form (Diac), full diacritized lemma match (Lex), and
core part-of-speech (POS). We also report the accuracy
of all of them together (DLP).

Age Child Diac Lex POS DLP
1.6 FLM 577 584 825 472
1.8 YRF 600 59.8 883 513
2.2 BMF 528 6277 894 470
2.4 BLM 60.9 657 902 54.0
2.8 RzF 532 626 882 465
3.0 AFM 596 63.6 865 522
3.4 zyM 572 62.1 864 504
3.5 FRY 554 61.1 857 482
3.6 zMM 56.3 60.5 89.5 49.1
3.7 MRF 53.8 61.8 867 463
Average 56.7 61.8 873 49.2
£29 20 23 27

Table 11: Morphological disambiguation results (ac-
curacy %) per adult sub-vocabulary per session, i.e.,
children and adults. We report here the full diacritized
form (Diac), full diacritized lemma match (Lex), and
core part-of-speech (POS). We also report the accuracy
of all of them together (DLP).

WER
Age Child 1,000 60 30

CER
1,000 60 30

1.6 FLM 864 878 945 803 662 708
1.8 YRY 80.5 143.6 797 565 1204 67.4
2.2 BMF 753 637 69.8 53.0 44.1 543
2.4 BLM 90.5 120.1 842 710 882 66.9
2.8 Rz” 90.7 913 910 663 79.6 79.8
3.0 AFM 97.0 1582 89.9 723 109.5 75.1
3.4 zy™ 987 968 967 950 833 821
3.5 FRY 98.6 985 986 931 79.0 89.9
3.6 zMM 983 963 964 912 781 78.6
3.7 MRF 945 1674 948 759 1564 69.8
Average 91.1 1124 89.6 7546 90.5 73.5

+8.1 #33.8 #9.1 =147 313 299

Table 12: Average WER(%) and CER(%) per varying
length of audio signal: 1,000s, 60s, and 30s.
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