In-Depth Analysis of Arabic-Origin Words in the Turkish
Morpholex

Mounes Zaval'?, Abdullah Ihsanoglu?, Asim Ersoy!, Olcay Taner Yildiz>
1Sestek 2Ozyegin University
{mounes.zaval, asim.ersoy } @sestek.com, abdullah.ihsanoglu@ozu.edu.tr
olcay.yildiz@Qozyegin.edu.tr

Abstract

MorphoLex is an investigation that focuses
on analyzing the roots, prefixes, and suf-
fixes of words. Turkish Morpholex, for
example, analyzes 48,472 Turkish words.
Unfortunately, it lacks in-depth analysis
of the Arabic-origin words, and does not
include their accurate and correct roots.
This study analyzes Arabic-origin words in
the Turkish Morpholex, annotating their
roots, morphological patterns, and seman-
tic categories. The methodology developed
for this work is adaptable to other lan-
guages influenced by Arabic, such as Urdu
and Persian, offering broader implications
for studying loanword integration across
linguistic contexts.

1 Introduction

Morphological lexicons (Arican et al., 2022;
Sanchez Gutiérrez et al., 2017; Mailhot et al.,
2019) play a vital role in understanding the
structure of languages, particularly in aggluti-
native languages like Turkish, where complex
words are formed through the combination
of multiple morphemes. By analyzing these
structures, we can gain insights into how words
are constructed. Arican et al. (2022) built
the first Turkish morphological lexicon that in-
cludes an analysis of 48,472 words categorized
by their roots, prefixes, and suffixes. As Turk-
ish contains some loanwords from languages
such as Arabic and Persian, the analysis of
those words needs to follow the grammar of
that language. Turkish Morpholex, however,
does not process the loanwords accurately.

In this work, we address this problem and
analyze the Arabic loanwords to Turkish ac-
cording to the Arabic grammar. In addition
to finding the accurate roots for those words,
we analyzed the words across other dimensions
as well, such as morphological pattern and se-
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mantic categories. We open-source all the an-
notations done in this work!.

The methodology used in this study not only
deepens our understanding of Turkish Mor-
pholex but also provides a framework that can
be applied to other languages with significant
Arabic influence, including Urdu and Persian.
This highlights the potential for broader ap-
plications of this research in multilingual and
cross-linguistic studies.

2 Literature Review

The investigation of Arabic roots in the Turk-
ish language, particularly through extensions
of the Turkish WordNet, builds on a founda-
tion of research in morphological lexicons and
linguistic borrowings. The MorphoLex Turk-
ish project (Arican et al., 2022) provides a sig-
nificant contribution by developing a lexicon
for Turkish morphology, inspired by earlier
work on morpholexical resources for languages
like English (Sdnchez Gutiérrez et al., 2017)
and French (Mailhot et al., 2019). Studies
on Turkish morphological analysis highlight
its unique agglutinative structure, which relies
heavily on suffixation. However, Turkish has
also been profoundly influenced by Arabic due
to historical contact, leading to the adoption
of numerous loanwords, especially in religious,
legal, and administrative contexts.

Existing research in loanwords, such as Seri-
gos (2017)’s work on Anglicisms in Spanish,
introduces the concept of semantic specificity.
Serigos’ study reveals that loanwords often
carry more nuanced or specific meanings com-
pared to their native counterparts, a hypothe-
sis that can be extended to Arabic loanwords
in Turkish. For example, the Arabic-origin
word in Turkish Adalet (4l in Arabic and

"https://github.com/mouneszawal /turkish-lexicon-
arabic-roots
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Justice in English) has a specific meaning com-
pared to the native Turkish word Dogruluk,
which is a broader term that can mean cor-
rectness, honesty, or truthfulness in general,
without necessarily referring to legal justice.

Alshammari and Alshammari (2020) con-
ducted an in-depth analysis of 250 Turkish
loanwords of Arabic origin, shedding light on
the phonological and morphological adapta-
tions these words undergo during their inte-
gration into Turkish. This study highlights
the impact of native speaker knowledge on
the borrowing process and offers a detailed ex-
ploration of phonological modifications, mor-
phological markings, and compound forms in
Arabic-origin loanwords.

Stachowski (2020) investigated phonetic ren-
derings Arabic- and Persian-origin words in
Turkish, analyzing 1,748 loanwords to iden-
tify both typical and unusual phonetic changes
during the borrowing process. The research
provides insights into how foreign words adapt
to the Turkish phonological system, offering a
deeper understanding of linguistic integration
mechanisms.

Furthermore, Prochazka (2009) investigated
Turkish loanwords in Arabic, offering a com-
parative perspective on the bidirectional na-
ture of linguistic borrowing between Turkish
and Arabic. The study sheds light on how
Turkish words are adapted into Arabic, enrich-
ing the understanding of cross-linguistic influ-
ence.

Moreover, Fattakhova and Mingazova
(2015) explored how Arabic loanwords have
been integrated into Tatar and Swahili. Both
languages share similarities in loanword
assimilation due to their agglutinative nature
but exhibit differences, such as Swahili’s
postposition of adjectives and Tatar’s com-
pound verbs. The study highlights the diverse
semantic fields Arabic loanwords cover, such
as religion, science, and culture, revealing the
historical impact of Arabic in shaping both
languages’ lexicons.

There are many studies that examine Ara-
bic loanwords in Turkish and other languages,
focusing on their linguistic integration, phono-
logical and morphological adaptation (Al-
Hashmi, 2016; Perry, 1984; Corriente, 2008;
Sayahi, 2005). These studies highlight how
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Arabic-origin words have been absorbed into
recipient languages, often filling semantic gaps
and contributing to the linguistic richness of
languages like Turkish, Spanish, Tatar, and
many others.

Building on these works, this study aims to
further explore how Arabic-origin words inte-
grate within the Turkish language by enrich-
ing the root-based analysis in the Turkish Mor-
pholex. This work contributes to understand-
ing the semantic and morphological interac-
tions between Arabic and Turkish, as well as
the mechanisms by which Arabic loanwords
have been absorbed and adapted into the mod-
ern Turkish lexicon.

3 Turkish Morpholex

Since Turkish is an agglutinative language,
where words are formed by adding suffixes
to a base root, Arican et al. (2022) em-
phasizes the importance of analyzing Turkish
separately from other languages like English
and French, which have different morpholog-
ical structures. In their work, they develop
a Turkish Morpholex, which is morphologi-
cal lexicon for Turkish that contains 48,472
words, taken from the Turkish KeNet word-
net (Ehsani et al., 2018; Bakay et al., 2021),
analyzed based on their roots, prefixes, and
suffixes. The creation of this lexicon involved
manual annotation, where each word is care-
fully analyzed for its semantic and morpholog-
ical structure, unlike the case for the English
and French ones where all the analysis was not
done manually.

Turkish language originally does not have
prefixes. However, prefixes exist and are used
currently in Turkish due to the influence of
other languages on Turkish such as Arabic,
Persian, French, and English. The existence
of such loanwords makes the task harder when
building morphological lexicons since those
would require the analysis of the loaned word
according to that language’s grammar. Arican
et al. (2022), for instance, did not analyze the
Arabic loanwords in depth and treated them
as any other Turkish words. For example, for
Arabic-origin word adaletli (fair), they only re-
move the Turkish suffix (li), which makes the
word adalet (justice) an adjective, and con-
sider the word adalet to be the root. Therefore,



we analyze in this work those Arabic-origin
words in depth to increase the accurateness
and depth of the Turkish Morpholex.

4 Arabic Morphology

Arabic is a semitic language, and its mor-
phology is quite different from that of Turk-
ish. While Turkish is an agglutinative lan-
guage, Arabic uses a root-and-pattern system
where words are constructed by formalizing
roots into specific patterns.

Arabic words typically derive from trilit-
eral or quadriliteral roots that convey the
core meaning. Roots are combined with spe-
cific patterns, involving fixed vowels and some-
times additional consonants, to form words
in different grammatical categories, such as
verbs, nouns, and adjectives. For instance,
the root "w-e-8” (k-t-b, "to write”) can form
words like ”;;f ” (kataba, "he wrote”) and
oK (kitab, "book”) based on different pat-
terns. This root-and-pattern system allows for
a vast number of word forms derived from a
single root.

In addition to roots and patterns, Arabic
morphology involves the use of prefixes, suf-
fixes, and infixes to modify words grammat-
ically. Prefixes and suffixes indicate tense,
voice, plurality, and other grammatical fea-
tures, while internal vowel changes (infixes) of-
ten reflect tense or Vpi(;e changes in verbs. For
example, the verb """ (kataba, "he wrote”)

changes to the passive form ”;,:? ” (kutiba, ”it
was written”). Understanding these modifica-
tions is essential for determining a word’s root
and meaning.

Arabic words can be categorized into verbs,
nouns, adjectives, and particles, with each cat-
egory following specific morphological rules.
Verbs, for example, change according to tense,
voice, and mood, while nouns reflect gender,
number, and definiteness. Derivation, or Ish-
tiqaq, is a key feature of Arabic, where mul-
tiple related words are derived from a single
root. For instance, from the root ”(’_‘J_C’, (-1

m, "to know”), we get words like ”:JT:” (‘allama,
"to teach”) and Tpse” (‘ulum, ”sciences”).

The process of identifying the root of an
Arabic word involves stripping away affixes
and recognizing weak letters that may change
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form or disappear in different word structures.
This process is crucial in understanding the
word’s meaning and forming new words from
the same root.

5 Annotation

We initially identified Arabic-origin words
found in the Turkish Morpholex by utilizing
the official digital dictionary of the Turkish
Language Association (TDK)?, which provides
information about the etymological roots of
words. We ended up with 4,687 unique words
of Arabic-origin according to TDK’s classifica-
tion.

Subsequently, we started the manual anno-
tation and analysis of each word, drawing pri-
marily from the Riyadh Dictionary®, a con-
temporary digital resource for the Arabic lan-
guage. For some instances, we also consulted
the Doha Dictionary?, another Arabic digital
lexicon.

The annotation process, however, presented
several challenges. A significant portion of
these Arabic-origin words entered the Turkish
lexicon during periods of Ottoman rule over
Arabic-speaking territories. As a result, many
of these terms are now considered outdated in
modern Arabic. In some cases, words had ex-
perienced a complete shift in meaning, while in
others, the terms had been entirely abandoned.
Due to these changes, it was often difficult to
locate the exact words in contemporary Ara-
bic dictionaries. To overcome this, we had to
identify Arabic words with similar morpholog-
ical and semantic characteristics to complete
the annotation.

To address semantic shifts, we relied on
historical and contemporary Arabic lexicons,
such as the Riyadh and Doha dictionaries, to
trace the original meanings of words. For ex-
ample, the Turkish word "adalet” (justice) re-
tains its semantic alignment with the Arabic
root ”d—:—t”, while the word ”gebabet” (youth)
has no direct Arabic equivalent but derives
from the Arabic root ”<-o-#”. Orthographic
changes were handled by identifying consistent
patterns of adaptation, such as the omission of
weak letters or changes in vowel placement, en-

https:/ /sozluk.gov.tr/
3https://dictionary.ksaa.gov.sa/
“https://www.dohadictionary.org/



suring accurate root identification.
Three primary challenges emerged during
the annotation process:

e Obsolete Words: many Arabic-origin
words in Turkish are no longer in active
use in modern Arabic. For these, we iden-
tified semantically similar roots using his-
torical texts.

Turkish-Neologisms: some Turkish words,
like ”sebabet,” were created using Arabic
morphological patterns but have no Ara-
bic counterpart. These were annotated to
reflect their hybrid nature.

Compound Words: words like ”alelacele”
(hastily), which combine multiple Arabic
roots, were annotated with detailed notes
on their composition.

During the annotation process, some words
classified as Arabic-origin by the TDK were
found not to be of Arabic origin upon fur-
ther investigation. For example, terms such as
Patlican (eggplant) and Sabun (soap) were in-
correctly categorized as Arabic-origin. These
words were excluded from the annotation pro-
cess, and their misclassification was docu-
mented.

The annotations were carried out by the first
three authors, all of whom are native Arabic
speakers and fluent in Turkish. Their linguis-
tic expertise ensured a deep understanding of
both Arabic roots and Turkish adaptations.
To maintain consistency, each annotator in-
dependently reviewed a subset of the words,
and any disagreements were resolved collabora-
tively during weekly discussions. This collabo-
rative approach ensured that the final annota-
tions were accurate and reflective of both lan-
guages’ morphological and semantic systems.
The annotation task was evenly distributed
among the three annotators, resulting in the
successful annotation of 3,855 Turkish words
from the total of 4,687 identified Arabic-origin
words. Due to time constraints, 338 words
were left for future analysis. Each annotated
word which include its Arabic root (,ds), mor-
phological pattern (0ys - wazn), and semantic
category (&l (..e)

To evaluate the accuracy of our annotations,
we conducted a pilot study with 100 randomly
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selected words, achieving 93% agreement be-
tween the annotated roots and the consen-
sus reached among the annotators. This pro-
cess ensured a high degree of reliability in our
dataset.

6 Statistics

Arabic Roots

# Distinct Arabic Roots
# Source Turkish Roots

1430
3855

Table 1: Turkish roots linked to distinct Arabic
roots
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Figure 1: Distribution of the distinct Arabic roots
compared to the ideal zipf’s law values.

Table 1 provides an overview of the num-
ber of distinct Arabic roots and their corre-
sponding Turkish source roots. The table re-
veals that there are 1,430 distinct Arabic roots,
which their frequency distribution quite fol-
lows the ideal Zipf’s law (Human, 1949) values
as shown in Figure 1, associated with 3,855
Turkish roots in total. This suggests a signifi-
cant lexical borrowing from Arabic, indicating
the deep historical and cultural connections be-
tween the Arabic and Turkish languages. The
fact that 3,855 Turkish words are connected to
these 1,430 Arabic roots highlights the Arabic
influence on the Turkish vocabulary.

The most common Arabic roots, shown in
Table 2, are some specific Arabic roots that
have the highest number of Turkish deriva-
tives. For example, the Arabic root s # is con-
nected to 18 Turkish words, including Takvim
(calendar), Kivam (consistency), and Kayyum



Arabic
Root

# Of
Words

Meaning

Example Words

¢$

18

Refers to standing, rising, or establishing.
It covers meanings such as to stand up,
rise, set up, lead, establish, or correct.

takvim, kivam, kayyum

16

Tied to judgment, wisdom, or authority.
It includes ruling, governing, giving ver-
dicts, and acting with wisdom.

mahkeme, hikmet, hakem

16

Associated with ownership, control, or
kingship, signifying possession, dominion,
power, authority, and being a king.

emlak, milk, melek

15

Focuses on transformation, movement, or
change, covering concepts like shifting,
transferring, or circling.

tahavviil, miitehavvil, istihale

o2F

15

Deals with presenting, displaying, or ex-
posing. It can also refer to width or
breadth and encompasses concepts like
honor or reputation.

arz, maruz, taarruz

14

Focuses on closeness, support, and
guardianship, including meanings such as
protecting, being close, allying, or acting
as a guardian.

vali, vilayet, miitevelli

13

Relates to achieving or realizing, implying
the act of making something true or bring-
ing it into existence.

elhak, hakikat, hakiki

13

Relates to measuring, determining, or de-
creeing. It also signifies power, capability,
fate, or predestination.

kadar, kadir, kudret

Sy

13

Involves knowledge or recognition, imply-
ing knowing, recognizing, or understand-
ing.

muarefe, orf, tarif

13

Relates to gathering or collecting, imply-
ing the act of bringing together or assem-
bling.

cami, camia, cemaat

13

Encompasses resolving, analyzing, or mak-
ing something permissible. It can mean to
untie, explain, or make lawful.

mahal, mahalle, inhilal

Table 2: Most common Arabic roots along with Turkish example words.

(guardian). Other roots such as ¢l (related
to ownership or kingship), and (> _¢ (meaning
"offer” or ”show”) each is related to several
Turkish word.

We also show the most common semantic
categories in Table 3, categorizing the Arabic-
rooted words in Turkish by grammatical func-
tion with examples of Turkish words for each
category. The most frequent category is  sxe
(w\ (meaning noun), with 1,789 occurrences,“in—

cluding words like Abes (absurd) derived from
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the Arabic root ‘.s (meaning "nonsense” or
"absurdity”). Other categories include <3 (‘w\

(concrete noun), and Jeb e (Subjective Ad-
jective), Jdsas dae (Objective Adjective), and
4is de (Comparable Adjective), each illus-
trating the variety of ways Arabic roots are
integrated into Turkish vocabulary. These cat-
egories reflect how Arabic words were adapted
not only semantically but also grammatically
into Turkish, indicating a sophisticated linguis-
tic integration process. Similarly, we show in



Semantic Category Frequency | Turkish Word | Arabic Root
e fw\ (Meaning Noun) 1789 Abes, acayip s, £
o\ fw\ (Concrete Noun) 782 Safak, acemi 3%, o=
Je 2 (Subjective Adjective) 460 Muavin, acil O, J£
J s 220 (Objective Adjective) 284 Muaf, ceriha #, o
‘e dae (Comparable Adjective) 145 Zayif, acuze Canes, E
U s Ao (Attributive Adjective) 144 Acem, adedi o5 2k
Wl W (Exaggerated Form) 45 Abus, acul o, JE
RS fﬂ\ (Place Noun) 40 Mahal, mahalle | o, |
b, fﬂ\ (Instance Noun) 20 Gamze, gazve KRy
Mo (Verb) 17 Acaba, ahraz £, &
A o\ (Instrument Noun) 14 Makas, mastara | a3, Jw
e f““\ (Ambiguous Noun) 12 Badehu, fevk A, B

Table 3: Most common semantic categories with example Turkish words.

Morphological Pattern (wazn) | Frequency | Turkish Word | Arabic Root
Seis (Tafl) 217 tabir s

M (Fa‘l) 192 af s

b (Fasil) 133 acil Je

die (Mafiil) 133 magdur e

d\:’\a (Ifal) 124 ibraz By

d’m (Tafa‘ul) 115 taaffiin o

S (Fail) 111 afif e

) (Tft‘al) 106 ictihat e

Table 4: Most common morphological patterns with example Turkish words.

Table 4 the most common morphological pat-
terns with example Turkish words.

In summary, these tables demonstrate the
profound influence of Arabic on Turkish, show-
ing how many Turkish words have been de-
rived from Arabic roots and illustrating the
rich linguistic interchange between the two lan-
guages.

7 Discussion

The methodology developed in this study can
be adapted for languages like Urdu and Per-
sian, which share similar influences from Ara-
bic. For example, Urdu’s reliance on Arabic
morphological patterns could benefit from a
similar annotation process to enrich its mor-
pholexical resources. By demonstrating the

34

scalability of our approach, this study provides
a foundation for analyzing Arabic-origin words
across diverse linguistic contexts.

The integration of Arabic-origin words into
Turkish reflects a unique interplay between
two morphological systems. Words  like
“adaletli” illustrate how Turkish suffixation
adapts Arabic roots while maintaining their
core semantic properties. This insight could
guide further research on the morphological in-
teractions between agglutinative and Semitic
languages.

Additionally, the findings contribute to un-
derstanding how Arabic-origin words are mor-
phologically integrated into Turkish grammar.
While Arabic employs a root-and-pattern sys-
tem, Turkish transforms these roots by apply-



ing its suffixation processes, adapting them to
its agglutinative structure. This study also
demonstrates how Turkish retains Arabic mor-
phological patterns (e.g., Taf“l, Fa‘l) or mod-
ifies them to align with its linguistic frame-
work. Semantic adaptations reveal how bor-
rowed words are aligned with Turkish cultural
and linguistic contexts, sometimes resulting in
hybrid structures like sebabet, which have no
direct Arabic equivalent.

By documenting these processes, the study
highlights the role of Arabic-origin words in
enriching Turkish vocabulary across domains
like law, administration, and science. Fur-
thermore, the annotated dataset serves as a
valuable resource for enhancing computational
models of Turkish grammar, enabling more ac-
curate processing of loanwords in natural lan-
guage processing (NLP) applications. These
findings provide a broader understanding of
cross-linguistic borrowing and its impact on
language evolution.

8 Conclusion

In conclusion, this study highlights the crit-
ical role of Arabic-origin words in enriching
the Turkish language, addressing a significant
gap in the existing Turkish Morpholex. The
insights gained extend beyond Turkish, offer-
ing a methodology adaptable to languages like
Urdu and Persian. By enhancing our under-
standing of linguistic adaptation, this work
contributes to broader cross-linguistic studies
of loanword integration and provides a foun-
dation for further research into the histori-
cal and cultural interplay between languages.
By meticulously analyzing 4,687 Arabic loan-
words, we have identified 1,430 distinct Arabic
roots linked to 3,855 Turkish words, demon-
strating the deep historical and cultural inter-
connections between these two languages. Our
research not only annotates the roots and mor-
phological patterns of these Arabic words but
also categorizes them semantically, revealing
a complex landscape of linguistic integration.

By enhancing the Turkish Morpholex with
accurate analyses of Arabic-origin words, we
hope to facilitate a deeper understanding of
the intricate dynamics of language contact and
evolution. The implications of this research
extend beyond Turkish, as it provides insights
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into the broader processes of language adapta-
tion and the significance of historical interac-
tions in shaping modern lexicons. Future stud-
ies could build upon these findings to enhance
language models for the Turkish language,
leveraging the enriched dataset for more accu-
rate morphological and semantic analysis. Ex-
panding the annotation process to other lan-
guages influenced by Arabic, such as Urdu
and Persian, will validate the scalability of
our methodology and contribute to compara-
tive linguistic studies. Furthermore, integrat-
ing this dataset into universal morpholexical
resources, such as multilingual WordNets, will
broaden its applicability and utility for NLP
tasks in multilingual and cross-linguistic con-
texts.
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