The Linguistic Model of the Georgian Language
(Synthesis of Nominal word-forms)

Ketevan Datukishvili, Nana Loladze, Merab Zakalashvili (Tbilisi)

DOI: https://doi.org/10.62235/dk.3.2024.8512
ketevan.datukishvili@tsu.ge || ORCID: 0009-0009-2104-556X
nana.loladze@tsu.ge || ORCID: 0009-0005-1817-9963
merabza@gmail.com || ORCID: 0009-0006-0757-6856

Abstract: In this paper we present a unique linguistic model designed for the morphological
synthesis and analysis of the Georgian language. The morphological structure of the Georgian
language is fully covered by this model. Based on it, we have created a software with a special tool,
namely, a processor enabling the generation and analysis of word forms. We would like to emphasise
the fact that no particular grammatical theory is used in our linguistic model. Rather, the language
data is provided in a different format and in a structured way, taking into account the theories
currently in use. Our model as presented in this paper is a collection of morphological equations
(often around 3,000 units) required to generate every word form from a single stem. Currently, more
than 266 million word-forms can be synthesised utilising the Georgian language's morphological
processor. While not all of these forms can be found in electronic texts or extensive corpora, they
are all viable. These words have been referred to as “potential forms”. The possible forms are crucial
for studying a variety of topics pertaining to natural language processing. Additionally, they aid in
the resolution of specific artificial intelligence challenges. Beyond, we intend to pinpoint the exact
frequencies of the data produced by the processor and specify the domains in which they are utilised.
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With the aim of morphological synthesis and analysis of the Georgian language, we have
created a special linguistic model. This model is a complete representation of the morphological
structure of the Georgian language. Based on the given model, we have created a software with
a special tool, namely, a processor enabling the generation and analysis of word forms.

In our linguistic model, the language is not described based on a certain grammatical theory.
Instead, taking into account the existing theories, the language data are presented in a different
format in a formalised way. The paper analyses the model and offers a corresponding
mechanism of synthesis.

Each morpheme in this model has a symbolic marker. The unity of these markers yields a
morphological formula of a word. Our method is based on the expression of words by means
of symbolic formulae. This enables the representation of all types of word-forms in a formalised
way.

The model reflects all the nominal word-forms derived from the same root, in particular, case-
forms like dmosls (‘to the mountain® (dative), dmgdols (‘of the mountains’ (genitive), etc.;
forms with postpositions like 3msbg (‘on the mountain’), dmolmgols (‘for the mountain’);
forms with particles like 8msUs-¢3 (‘also the mountain’), dmsdo-gg (‘in the mountain itself’);
forms with auxiliary verbs like dms-s (‘is @ mountain’), dmsdo-o (“is in the mountain’); forms
with indirect speech particles like dms3-m (“he/she said that the mountain’), dmsdo-3gmdo (‘I
said, in the mountain’); and other word-forms.
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Based on the table of morphemes, each affix is expressed by means of a special symbol, for
instance: 98 — A1; 6 — A2; o — As; o — Ba; 35 — Bs etc. Any word-form can be expressed by
means of these symbols. The unity of the symbols yields the morphological formula of a word.
For example: d5393-95-d> (‘children’, ergative) — R + A1 + Bg; d53dg-0b-o-mgols (“for the
child’) — R + Bg + C1 + D7. R is the root, whereas other symbols denote affixes (markers of
number, case, postposition and so on).

The expression of words by means of morphological formulae is our method to enable the
presentation of all kinds of words in a formalised way. The morphological formula is a pattern,
based on which the program can make a synthesis of word-forms from the root.

Certain types of formulae are united in a model. A model is a unity of morphological formulae
necessary for the generation of all word-forms from one stem (on the average, about 3,000
units). The phonological part of the model describes the changes related to the nominal
inflections and their positions. The program also offers a list of phonological types.

Based on the above-mentioned linguistic model, we have created a special software tool: a
morphological processor of the Georgian language. It consists of two components: a database
and the program part. Based on the model and the phonological type, the synthesiser generates
inflectional forms of the nominal parts of speech. As a result, the program yields a complete
list of the nominal forms, including case-forms, nominal forms with postpositions, forms with
particles and so on. This list can be arbitrarily referred to as a complete paradigm of the noun
which, as we have mentioned, embraces approximately 3,000 units. Currently, the statistical
data of the morphological processor are as follows:

e lemmas - 113,860
e formulae generated by the synthesiser — 916,893
o word-forms generated by the synthesiser — 266,478,980

Currently, using the morphological processor of the Georgian language, it is possible to
implement the synthesis of over 266 million word-forms. Not all of these forms are found in
electronic texts or ample corpuses, yet, they are potentially possible. We have termed these
words as “potential forms”.

The “potential forms” are important for the research of diverse issues related to the processing
of natural languages. In addition, they help solve certain tasks of artificial intellingence. We
also plan to identify precise frequencies of the data generated by means of the processor and
define the fields of their usage.
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