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Abstract: This study presents a quantitative linguistic and register-analytic investigation into the
political rhetoric of Georgia’s first president, Zviad Gamsakhurdia. Analysing a corpus of 25
selected texts divided into three functional registers (official announcements, direct addresses, and
interviews), the paper explores the systematic variation of the Type-Token Ratio (TTR), Guiraud’s
index, and lexical density across different modes of discourse. Drawing on Halliday’s register theory
and Gregory’s diatypic variation model, the research examines how the cognitive constraints of
spoken and written channels shape the micro-linguistic patterns of political language, demonstrating
that political discourse occupies a hybrid position between spoken and written modalities. The
mathematical dependency of lexical diversity measures on text length is methodologically addressed
through corrective transformations like the Guiraud index. Furthermore, the study contextualises the
empirical results within the morphosyntactic typology of the Georgian language. The findings reveal
that while Gamsakhurdia’s spontaneous discourse in interviews shifts toward a function-word-rich,
relational clausal grammar, his texts overall maintain an exceptionally high lexical density,
demonstrating a deeply compressed, nominal phrasal grammar traditionally attributed to highly
planned written language. Methodologically, the analysis indicates that standard quantitative metrics
exhibit significant limitations when applied to Georgian as a synthetic language. Consequently, the
study argues for the development of language-specific adaptation models to ensure the valid
application of metrics such as TTR and lexical density to morphosyntactically complex languages.

Keywords: Corpus Linguistics; Political Linguistics; Georgian Political Discourse; Function Words.

Introduction

The study of political rhetoric has traditionally relied primarily on qualitative, hermeneutic
methods. However, with the establishment of quantitative linguistics and corpus linguistics, a
paradigm shift has occurred: linguistic structures, stylistic patterns, and rhetorical strategies can
now be analysed mathematically and statistically. Political speeches, especially those from
periods of existential national crises, offer an ideal field of study for these quantitative
approaches.

A central starting point for any quantitative text analysis is the fundamental distinction
between types and tokens (the so-called type-token distinction). While tokens denote the total
number of all word forms occurring in the text, types represent the number of unique, non-
redundant word forms. Based on this, the lexical structure can be further refined by dividing
the texts into content words (lexical units) such as nouns, main verbs, and adjectives, and
function words (structural units) such as conjunctions, pronouns, and prepositions. This
functional division forms the basis for calculating lexical density and grammatical weight,
which serve as primary indicators of a text’s information content, administrative character, and
syntactic complexity. Early studies concluded that high lexical density is primarily found in
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highly condensed written texts, while spoken language requires more function words and thus
has a comparatively lower lexical density.

However, applying these standard quantitative metrics to real-world corpora presents
significant mathematical and typological challenges. First, classic metrics like the TTR suffer
from a severe text-length dependency: as a text grows longer, words inevitably repeat, causing
the vocabulary growth curve to flatten degressively. Consequently, raw TTR values across texts
of unequal length are not directly comparable. Second, and more profoundly, standard
quantitative metrics exhibit significant limitations when applied to synthetic and agglutinative
languages like Georgian. While analytic languages like English encode grammatical
relationships through separate, independent function words, synthetic languages
morphologically integrate case, postpositions, tense, and even copula verbs directly into a single
nominal or verbal stem. Standard whitespace-based tokenizers treat these highly synthesized
clusters as single graphemic tokens, thereby systematically underrepresenting functional
elements, artificially inflating lexical density, and distorting lexical richness indices.

This study addresses these theoretical and methodological challenges by conducting a
register-analytic and quantitative investigation into the political rhetoric of Zviad
Gamsakhurdia, Georgia’s first president, during the turbulent period of 1991-1993.
Gamsakhurdia’s speeches occupy a unique, hybrid register-theoretic position between written
and spoken modalities. By evaluating a curated corpus of 25 texts, this paper explores the
systematic variation of lexical diversity and density across different modes of political
communication.

The article is structured as follows: Chapter 1 (Theoretical Framework) establishes the
register-linguistic foundation of the study. Chapter 2 (Methodology) describes the corpus of 25
selected texts and details the computerlinguistic workflow, explaining the comparative use of
the GNCAnalyzer and the FunctionalWordAnalyzer. Chapter 3 (Empirical Findings and
Register-Analytic Results) presents the quantitative results. It provides an overview before
dissecting the statistical variations within the three specific registers: Official Announcements,
Direct Addresses, and Interviews. Chapter 4 (Discussion and Theoretical Implications)
critically evaluates the typological limitations of the data. Using a comparative case study of
Text #10 and Text #24, it demonstrates the precise mathematical distortion caused by
postpositions and copulas, contextualizing the findings within modern Georgian NLP schemas.
Chapter 5 (Conclusion) summarises the key insights, reflects on the methodological integration
of corpus statistics and discourse analysis, and outlines future directions for digital Kartvelology.

1. Theoretical Framework
1.1 Characteristics of spoken and written language

In the early stages of research on written versus spoken language, written language was often
considered the true, logical, and normative standard, while spoken language was seen as
incomplete, flawed, or structurally “weak”. Halliday (1989) demonstrated in his book that this
view is incorrect. Spoken and written language are structurally and functionally equivalent, but
they operate on entirely different principles because they fulfil different evolutionary and social
roles.
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Halliday examines the process of writing, in which spoken language is transformed into
written language (Halliday 1989: 92ft.). He demonstrates how one and the same content can be
translated step by step from a typically spoken (congruent) to a typically written (metaphorical)
structure. On the way from spoken to written language, the syntactic architecture changes
systematically: verbs become nouns (nominalisation), conjunctions become prepositions, and
adverbs become adjectives.

Halliday defines this change as grammatical metaphor. A dynamic process is not
represented grammatically as a verb, but metaphorically as a noun (a thing). From this
grammatical difference, Halliday derives two fundamentally different ways in which people
experience and linguistically structure reality.

Spoken language (World of Happening; Halliday 1989: 93) is dynamic and process-
oriented. It presents the world as a constant flow of events, actions, and interactions. Its
complexity lies in its grammatical intricacy—that is, in how many clauses are flexibly, fluently,
and dynamically linked through logical connections (Halliday 1989: 76ft.).

Written language (World of Things; Halliday 1989: 93) is static and product-oriented. It
freezes the flow of events by nominalizing processes and transforming them into fixed,
measurable “objects.” This allows for a synoptic view: The world is represented as a stable
system of things and categories that are logically related to one another (Halliday (1989: 61ft.).

This functional and situational understanding of written and spoken language inevitably
has profound implications for the syntactic structure and grammatical architecture of a text, as
the different communicative conditions are directly reflected in lexico-grammatical patterns.
This structural realization of register variation manifests itself at the micro-linguistic level in a
changed distribution of vocabulary as well as in the density of specific word classes —
dimensions that can be empirically measured using quantitative measures. As Stubbs notes
“Speech and writing are polarized terms referring to clusters of characteristics which typically
occur together, but which are logically independent. Thus much written language is standard,
formal, planned, edited, public and non-interactive, whereas spoken language is typically casual,
spontaneous, private and face-to-face ” (Stubbs 1996: 64).

The quantitative research of political speeches requires a theoretical model that
understands linguistic variation as a functional correlate of the respective communication
situation. A central foundation for this is provided by register theory, which assumes that lexico-
grammatical patterns are significantly shaped by the situational context and the communicative
purpose. According to Biber (2012), fundamental differences in syntactic and lexical
organisation can be demonstrated along the continuum between conversational orality and
informational written prose.

While spoken registers rely heavily on a clause-based grammar, informative, written
registers are characterized by a phrasal grammar. The clausal grammar of spoken language
manifests itself in a significantly higher frequency of finite clauses (such as adverbial and
complement clauses) as well as pronouns and adverbials. In interactive exchange, these
grammatical structures serve to dynamically establish syntactic relationships and secure
argumentative connections. In contrast, the phrasal grammar of written, informative texts
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condenses information into complexly modified noun phrases. Typical features of this style are
a high density of nouns, attributive adjectives, and prepositional modifiers (Biber 2012: 24f).

These dimensions of register variation are further explored at the text level through the
concept of text cohesion. Max Louwerse et al. (2004) demonstrate that spoken and written
language differ particularly in their global and local cohesion mechanisms. While purely word-
based analyses often blur the distinction between orality and literacy, the multidimensional
analysis of cohesive features (Dimension 1: Speech versus writing) reveals a clear demarcation.
Spoken registers are characterized by a high pronoun density, concrete, figurative language,
and a high degree of ambiguous quantification. Written registers, on the other hand, rely on a
dense network of local and global cohesion, realized through semantic sentence and paragraph
similarities and explicit argument overlaps (Louwerse et al. 2004: 845).

1.2 Political language between spoken and written language

In Michael Gregory’s (1967) system for differentiating varieties, linguistic variations based on
the situational circumstances of actual language use are classified as diatypic varieties (Gregory
1967: 194). These reflect recurring functional features of how language is used in specific
situations.

To systematically describe these socio-linguistical conditions, Gregory uses a model
consisting of three situational categories and their corresponding contextual equivalents at the
linguistic level: the purposive role of the user determines the field of discourse, the addressee
relationship determines the tenor of discourse, and the medium relationship determines the
mode of discourse (Gregory 1967: 184f).

The differentiation of political language into the “language of politicians" on the one
hand and the “language of politics” on the other can be precisely categorized within Gregory’s
diatypical variation model from a register-theoretical perspective. While the person-centred,
situational “language of politicians” is primarily linked to a phonic medium relationship, the
highly institutionalized “language of politics” manifests itself predominantly in the graphic
medium of writing. This dual orientation results in a hybrid positioning of political language,
which, within the mode of discourse, spans a broad continuum of transitional forms.

Gregory’s systematic sub-classification of the user’s medium relationship allows for a
precise representation of this functional range: it extends from forms of spontaneous speaking,
such as dialogic conversation or argumentative monologuing in debates and interactive
interviews, to the planned speaking of what is written, which in prepared political speeches
deliberately imitates a rhetorical immediacy in the mode “written to be spoken as if not written”,
to purely administrative texts, contracts, or legal texts, which are primarily conceived as
“written not necessarily to be spoken” for silent reading (Gregory 1967: 189). The concrete
lexico-grammatical form of these diverse varieties is determined in Gregory’s paradigm by the
continuous interaction of the discourse mode with the discourse field (shaped by the pragmatic
intention or purposive role) and the discourse tenor (determined by the social role and the
addressee relationship between actors and the public).
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Political speeches are generally prepared and thus pre-written, even if the speaker may
stage an artificial spontaneity. Depending on how closely the written draft is aligned with the
actual speaking situation, political speeches can be classified into two subcategories:

A. Written to be spoken as if not written

The speech largely creates its own situation and its own contextual relationship patterns, has a
clearly defined beginning and end, and is significantly more compact and self-contained than
spontaneous conversations.

These texts exhibit a statistically higher occurrence of the grammatical patterns favoured
by spontaneous speech than other written texts. At the same time, they differ from genuine
spontaneous speech in that they use pronouns and deictics without intra-textual references far
less frequently, since the text largely autonomously constitutes its situation and must be self-
sufficient.

B. Written to be spoken'!

Other speeches make no attempt to conceal their written origin. Since listeners cannot “turn
back a page” during an oral presentation to review what has been said, these texts must take
into account the irreversible, sequential nature of auditory information processing.
Linguistically, this manifests itself in a high frequency of planned, deliberate, and varied
repetitions (premeditated varied repetition) at the grammatical and, in particular, lexical levels,
distributed throughout the text to ensure comprehensibility and rhetorical effectiveness.

Beyond mere mode, political speeches are structured both in terms of content and social
context by the dimensions of field and tenor. Correlating with the speaker’s purposive role, the
Field of Discourse determines whether the speech assumes a specialized (technical) or non-
specialized role. Specialized roles require a restricted collocation range and the frequent
occurrence of specific grammatical patterns (such as passive constructions or complexly
modified noun phrases for precise and economical definition; Gregory 1967: 186).

1.3 Token-type-relation and lexical density

The central starting point for any quantitative text analysis is the fundamental distinction
between types (unique word forms) and tokens (the total number of all running word forms).
The standard type-token-ratio (TTR) expresses the percentage ratio of unique word forms to
the total number of words in a text.

Research distinguishes between two interpretations of the TTR, as a characteristic of
vocabulary richness of a text or as a model for information flow in a text. However, in modern
quantitative and applied linguistics, the TTR is considered highly problematic and of only very
limited value for measuring actual lexical richness, which is why the TTR is used more as a
metric for the information flow of a text (Wimmer 2005: 361f; Popescu et al. 2009: 232f).

! Gregory (1967, 1921).
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In its standard form, however, the TTR has a significant deficiency: it does not
distinguish between semantically meaningful content words and purely grammatical function
words, which diminishes its significance for the actual lexical richness.

To capture the lexical structure of a text more precisely, vocabulary is functionally
divided into two main categories (Johansson 2008: 66).

e Content words (autosemantic lexemes): nouns, main verbs, and adjectives that convey
the actual conceptual core and semantic content.

e Function words (synsemantic lexemes): conjunctions, pronouns, prepositions,
auxiliary verbs and articles that establish syntactic relationships and ensure grammatical
cohesion.

In stylometrics it is assumed that high-frequency function words function as
unconscious “minor encoding habits” of the author, remaining stable completely independent
of the text’s content. Therefore, statistical analyses enable corresponding author identification
(Tuldava 2005). However, Fred J. Damerau (1975) proposes a significant limitation to this
assumption. Using Poisson distribution tests?, he demonstrates that the frequency of function
words in real texts is by no means purely random or mechanically distributed. Instead, many
function words (especially pronouns like “he” or “his”) exhibit considerable context and topic
dependence (Damerau 1975: 272).

Furthermore, open and closed word classes behave fundamentally differently with
regard to their lexical variability: While open word classes fluctuate strongly thematically and
thus exhibit a high and volatile TTR, closed word classes show an extremely low, almost
constant TTR and a flat distribution structure across all registers (Van Gijsel et al. 2006: 9591t.).

This leads to a syntactic paradox: Complex sentence structures (such as causal
connectives) necessitate a high frequency of function words.

These massively inflate the number of tokens in the denominator but provide relatively
few new types for the numerator, which statistically pushes the overall TTR downwards.

The systematic alternation between a nominally dense, function-word-poor phrasal
grammar (high lexical density) and a syntactically linked, function-word-rich clausal grammar
(low lexical density) thus directly reflects the specific rhetorical and pragmatic purpose of a
speech situation.

From this functional division of vocabulary, the measure of lexical density is directly
derived, which expresses the ratio of content words to function words or to the total text length
and serves as a primary indicator of the information content, the administrative character and
the syntactic complexity of a text. Early linguistic theoretical studies showed that a high lexical
density primarily occurs in highly condensed written non-fiction texts, while spoken language
requires a significantly higher proportion of structural and function words and therefore has a

2 The Poisson distribution models the probability of a given number of discrete events occurring within a fixed
interval or sample space under the assumption of complete independence and a constant average rate.
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comparatively lower lexical density (Johansson 2008: 65). More generally, the following can
be said: written texts have a much higher lexical density, while spoken language usually has a
low density (Stubbs 1996: 72ft.).

Stubbs uses the following formula for lexical density: Lexical density = 100 x L/N3
(Stubbs 1996: 72). This normalises the value and makes it directly comparable across texts of
different lengths. However, Halliday takes a different approach. According to him, the clause is
the primary grammatical unit in which human experience and statements (processes, actions or
events) are linguistically structured. Therefore, he relies on the clause when calculating the
lexical density. Lexical density as the number of content words per clause (instead of the total
number of words) directly measures “information packaging” — i.e. the question of how tightly
a speaker or writer packs information into a single cognitive processing unit. At the same time,
he also mentions that the definition of a partial sentence can also be problematic (Halliday 1989:
o11t.).

Despite its widespread use, the classic type-token relation as well as the lexical density
suffers from a fundamental mathematical weakness: it is extremely dependent on the total
length of the text. Since words inevitably repeat themselves over the course of a longer text, the
vocabulary growth curve flattens out degressively. As a result, longer texts always have a lower
TTR than shorter texts, purely mathematically speaking, because the growth rate of new words
eventually converges to zero in sufficiently long texts (Popescu 2009: 36). Raw TTR values
from corpora or text segments with unequal text lengths are therefore not directly comparable
statistically. Moreover, this distribution is not a static phenomenon but is subject to
mathematical regularities, which are described, among other things, by Zipf’s law. While
extreme statistical distortions can occur in very short texts, and these relationships only stabilize
in longer texts, increasing text length simultaneously necessitates more complex syntactic
constructions. To ensure argumentative coherence across longer stretches of text, an increasing
number of functional “bracket” words (structural function words) are required. Because these
closed word classes recur frequently in a continuous text, they massively inflate the number of
tokens in the denominator without providing any significant new types for the numerator. This
grammatical redundancy artificially lowers the TTR with increasing text volume and thus
systematically distorts the measurement of actual lexical richness.

To conclude, both metrics suffer from a fundamental mathematical weakness: they are
extremely text length dependent. Since words inevitably repeat themselves as the length of the
text increases, the curve of vocabulary growth flattens out, which means that, purely
mathematically, longer texts always have a lower TTR than shorter texts. Since the growth rate
of new words converges to zero for sufficiently long texts, raw TTR values across texts of
unequal length are not directly statistically comparable.

3 L = Number of lexical items, N = Number of all items (Token).
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1.4 Methodological limitations and challenges of classic quantitative approaches

The quantitative modelling of linguistic structures encounters a fundamental methodological
hurdle in empirical practice: almost all statistical measures based on word frequency
distributions vary systematically and non-linearly with text length. Koplenig (2024)
demonstrates that supposedly universal linguistic constants such as “information density” or
“semantic density” are, in reality, almost entirely mathematically determined by text volume.
Since vocabulary grows less than proportionally but steadily with text length according to
Herdan’s law, an increasing number of tokens leads, purely statistically, to a changed frequency
structure. If this length effect is not methodically controlled (for example, through mathematical
normalisation, residual analysis, or dividing the corpus into equally sized segments/chunks)
massive spurious correlations threaten to artificially generate linguistic effects.

In order to compensate for this length dependence of the TTR, various formulas and
mathematical transformations for linearisation have been proposed in quantitative linguistics.

Van Hout and Vermeer (2007) compare various TTR alternatives designed to reduce the
influence of token size. These include:

e Index of Guiraud (V / YN)* This formula uses the square root of the token count in
the denominator.

e Index of Herdan (log V / log N): A logarithmic transformation.

e D-Measure / VOCD: A computer-based resampling method that compares the
empirical TTR curve of a text with a mathematical model curve as token size increases,
in order to estimate the stable parameter D.

e Advanced Guiraud (AG) and Measure of Lexical Richness (MLR): Frequency
band-based correction methods that weight words based on their rarity in large reference
corpora, since rare words have been mathematically proven to indicate greater richness.

In the empirical comparisons of Van Hout and Vermeer (2007), Guiraud often performs
best, since taking the square root represents a suitable middle ground, as it does not
overemphasize the denominator in contrast to the uncorrected TTR and at the same time avoids
the excessive logarithmic damping that occurs in Herdan’s method, which artificially flattens
stylistic differences (Van Hout and Vermeer 2007: 136).

Besides mentioning the Index of Guiraud and VOCD, Johansson additionally names
Theoretical Vocabulary as an alternative. This 1s a random sampling method in which samples
of a fixed size (e.g. 100 words) are repeatedly drawn from the text to compare the number of
types, independent of length (Johannson 2008: 63f).

These TTR corrections primarily aim to linearize the purely mathematical dependence
of vocabulary diversity on text length, but they all share a fundamental conceptual weakness:
they treat vocabulary as a structurally homogeneous mass, although the TTR behaves

4N is the number of words (Token) and V is the number of different words (Type).

270



A. Kamarauli, Analysis of Function Words in Georgian Political Discourse: A New Perspective

differently when broken down to POS (part of speech) (Van Gijsel et al. 2006: 9591f.). These
purely quantitative indices do not differentiate between the semantic function of individual
word forms and neglect the fact that closed word classes (function words) and open word
classes (content words) follow completely different mathematical and syntactic rules in
discourse.

Although lexical density provides a more robust picture of the informational character,
its empirical implementation suffers from the need for prior, often error-prone syntactic
segmentation or automated word-class classification. However, the problem can begin with
what is even defined as a word and therefore as a POS (Popescu 2009: 5ff.). Since the TTR
seems to be influenced by POS, considerations regarding the POS should not be neglected when
dealing with TTR and lexical density (Van Gijsel et al. 2006: 962). Furthermore, the boundary
between grammatical and lexical units remains linguistically fluid, which makes an objective,
distribution-independent separation difficult.

A mathematically elegant way out of this dilemma is offered by Popescu with the
concept of the h-point. The h-point is based on the fixed-point theory of continuous functions
and is defined for discrete frequency distributions as the point on a rank-frequency curve at
which the rank » of a word exactly corresponds to its absolute frequency f(7) (r = f(r)) (Popescu
2009: 171f.).

From a linguistic-theoretical perspective, the h-point functions as an objective, intrinsic
dividing line of the vocabulary, which does not require external dictionaries or subjective POS
categorisations.

The pre-h area (r < h): By definition, the high-frequency grammatical function words
(synsemantics such as articles, pronouns, and prepositions) gather in the foremost positions
before the point h, ensuring the syntactic cohesion of the text.

The post-h area (r > h): Behind this lies the much larger class of rarer content words
(autosemantics), which carry the actual semantic load and theme of the text (Popescu 2009: 17).

Popescu demonstrates that the h-point not only objectively divides the functional
vocabulary but can also be used for the precise mathematical modelling of text length
dependency. Since the h-point is related to the total text length (N), the disruptive length effect
can be completely neutralized via the invariant parameter a = N/h?. On this basis, Popescu
defines a length-independent measure of actual vocabulary richness with the index Ry (R; =1
(F(h)’ — (h? / 2N))) (Popescu 2009: 33).

By subtracting the cumulative relative frequency of function words up to the h-point the
index R; measures the pure diversity of the thematic vocabulary beyond the grammatical
auxiliary constructions.

Another fundamental methodological challenge for quantitative measures such as the
TTR and lexical density arises from the significant typological differences between synthetic

SF(h) is the cumulative relative frequency up to the h-point.
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and analytic languages. While analytic languages like English primarily encode grammatical
relationships through word order and separate, independent function words, synthetic and
agglutinative languages (such as Georgian) rely on a complex internal word structure. Here,
tense, aspect, subject, or case information is morphologically integrated directly into a single
word form. As Koplenig demonstrates, this means that synthetic languages require significantly
fewer words (tokens, N) than analytic languages to convey the same propositional message
(Koplenig 2024: 18). Since classical unigram-based approaches and information-theoretic
measures completely ignore internal morphological complexity and word structure, this leads
to systematic distortions in cross-linguistic comparisons. For TTR, this means that synthetic
languages, due to their smaller number of tokens, can systematically exhibit different (often
higher) TTR values for the same content, as shorter texts mathematically achieve higher ratios
than longer ones. A similar situation exists with lexical density as it is highly language-
dependent (Johannson 2008: 65f). Languages with a strongly bound morphology exhibit a
systematically higher proportion of content words, since grammatical relations are realized as
affixes directly attached to the word and do not appear as separate function words in the text,
artificially inflating the density. Popescu arrives at similar results when comparing various
synthetic and analytical languages, the differences are mathematically visible (Popescu 2009:
24, 43, 471).

Additionally, the linguistic phenomenon of homonymy represents a fundamental source
of error in the automated calculation of quantitative metrics like TTR and lexical density. Since
standard, unigram-based word counts segment texts purely graphemically at the token level,
identical orthographic forms are counted as one and the same type, even if they belong to
completely different classes syntactically and semantically. If measures such as TTR are to
serve as a representation of semantic information flow or lexical diversity, such homonymous
forms must necessarily be counted as distinct types. In languages where homonyms occur more
frequently, the systematic oversight of these subtle semantic distinctions leads to an artificial
levelling of the type count in raw word form counts without prior morphosyntactic tagging,
thus distorting the measurement results (Popescu 2009: 234).

In corpus linguistic practice and in the standard calculation of the type-token ratio (TTR),
punctuation is conventionally ignored or completely removed during text cleaning, since a word
form is usually strictly defined graphemically as a sequence of letters between two spaces.
However, for the analysis of political language, it can be argued that this methodological
exclusion distorts the rhetorical and structural reality of the text. Political speeches occupy a
special hybrid position: They belong to the register of “written to be spoken”. To recap what
has been said, the communication of information must be structured in a highly sequential and
rhythmic manner.

In this rhetorical framework, punctuation assumes a fundamental functional role in the
written concept of speech: it is the graphic correlate of acoustic-prosodic design. Punctuation
marks encode pauses, speech rhythms, changes in pace, and rhetorical caesuras, which are
essential for creating an artificial sense of spontaneity.
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Although punctuation marks are not autosemantic lexemes with independent conceptual
content, they thus have a direct impact on text semantics and cognitive information processing.
They mark the boundaries of clauses, which, according to Halliday, represent the primary units
of meaning for structuring human experience. The placement of periods, commas, or dashes
controls logical relationships (such as causality or contrast), disambiguates meanings, and shifts
semantic weight within the sentence. They function as visual and rhetorical brackets that
structure the flow of argumentation across larger sections of text and support text cohesion.

The explicit consideration of punctuation in quantitative analyses of political discourses
(not as lexical units, but as structural and semantically distinct functional elements) therefore
offers a methodological advantage. It makes it possible to operationalize the complex interplay
of rhythmic structure, syntactic complexity, and rhetorical pragmatism that fundamentally
characterises the strategic architecture of political language.

Nevertheless, the investigation of punctuations is extremely difficult to systematize in
empirical practice. Punctuation marks cannot be counted as homogeneous units analogous to
simple orthographic word forms, since they fulfil completely different pragmatic functions
depending on the syntactic context. Therefore, in order to validly include these structural
elements in quantitative analyses, a theoretically and methodologically sound model must be
developed first.

2. Methodology

The empirical basis of this study is a text selection from 25 speeches by Zviad Gamsakhurdia.®
Methodologically, this work follows a “Type B” study design (Biber 2012: 12f). This means
that the register-analytic comparison does not take place at an abstract system level, but rather
focuses on the quantitative density and distribution of lexico-grammatical features in real,
individual texts as primary units of observation.

In order to systematically capture the diatypical variation in the corpus, the 25 texts are
assigned to three functional registers. These can be classified according to the taxonomy of the
medium relationship and the mode of discourse established by Gregory (1967).

1. Official announcements (declarations): These are highly formal, written administrative
texts with a highly informative and impersonal character. In Gregory’s scheme, these texts fall
under speaking non-spontaneously, or more precisely under the category of “the speaking of
what is written”.

2. Direct addresses (appeals): These speeches, aimed at the general public or the Georgian
people, have a strong persuasive, mobilizing and appealing character. They are also essentially
part of speaking what is written. In contrast to purely administrative announcements, however,
they attempt to fake conventional immediacy and rhetorical spontaneity. They are therefore
classified as “written to be spoken as if not written”. According to Gregory, political-rhetorical
speeches and sermons explicitly fall under this type because, although they represent planned,

6  These and other speeches can be found in the political subcorpus of the Georgian National Corpus

(http://gnc.gov.ge/).
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prepared behaviour, they specifically imitate the typical favourite grammatical patterns of
spontaneous speech.

3. Interviews: These interactive, more spontaneous or semi-structured question-and-answer
scenarios with journalists have a distinct argumentative justification structure. In contrast to
prepared speeches, they are based on the situational primary category of speaking
spontaneously.

For the quantitative analysis of the texts, an analysis program implemented in Python
(Kamarauli & Tsetskhladze 2026) and a tool for analysing function words written in Java
(Kamarauli & Kamarauli 2025). were used. In the GNCAnalyzer, which is based on the GNC
parsing API, the punctuation marks had to be retained in the first step because the downstream
sentiment model required the continuous text to be segmented into syntactically complete
sentences. However, this inclusion of punctuation marks was no longer necessary to determine
the function words and the lexical variety, which is why the punctuation was subsequently
removed for the final calculation of the statistical key figures here.

In addition, minimal methodological differences in tokenisation and classification led
to minor deviations in the raw data generated: In the GNCAnalyzer, the recognition of the
function words was based on an automated stop word list of the statistically most frequently
occurring word forms of the GNC, whereas the Functional WordAnalyzer operates on the basis
of a manually compiled, dedicated list of Georgian function words. The absolute total token
count also differs slightly because the GNCAnalyzer uses the tokenisation of the GNC parser,
while the FunctionalWordAnalyzer used a simple graphemic filter that extracted all pure word
forms without taking complex morphosyntactic structures into account. For the final evaluation,
the punctuation-corrected token and type values from the GNCAnalyzer were used and merged
with the more precise function word frequencies from the FunctionalWordAnalyzer. These
discrepancies can be used to clearly illustrate how sensitive quantitative style measures and
information-theoretic indices react to even minimal, seemingly trivial deviations in data

processing.

# [Text Text Type

1 |80356:035 Jomgzgero ghobowdo 24.06.1992 Direct address

2 |900s6mgs 21.06.1992 Direct address

3 | 30dsmrmgs 12.07.1992 Direct address

4 | 2563bogds 24.06.1992 Official announcements
5 |a96@gbogds 26.06.1992 Official announcements
6 | 303smmzs MHMLgmol 3H5Boab@L 07.07.1992 Direct address

7 | 80356035 Direct address
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8 |35Lybo 8g30mb39d%byg 31.07.1992 Interview

9 | 2963bogds 07.08.1992 Official announcements
10 | 800535 05.08.1992 Direct address

11 | 80ds6rngs 09.08.1992 Direct address

12 | 2563bogds 12.07.1992 Official announcements
13 | 563bogds 14.08.1992 Official announcements
14 | 800535 21.08.1992 Direct address

15 [300smHm3s 23.08.1992 Direct address

16 |80dsm»3s 05.08.1992 Direct address

17 9005630 19.08.1992 Direct address

18 [300smHgs 19.08.1992 Direct address

19 | 396@bogds 05.09.1992 Official announcements
20 |9o0smngs 07.09.1992 Direct address

21 | 063963099 ,,6500000505 36530057, Ned1 Interview

22 | 3sbvbo d93000b390%9 19.06.1993 Interview

23 | 005 §gdoo 05.02.1992 Direct address

24 |ob®gM3zom 12.06.1992 Interview

25 | 36glgmbugmgbios 03.07.1991 Interview

Table 1: Analysed Texts

Based on these values, the simple TTR was calculated for the respective text, then the
Guiraud index and the lexical density were calculated. Only Gamsakhurida’s text passages were
taken into account in the interviews, so the values do not refer to the entire interviews. In the
following chapter the results will be presented and discussed.

3. Empirical Findings and Register-Analytic Results

To provide a systematic overview of the quantitative and structural composition of the corpus
under investigation, the following table presents the basic statistical parameters for all 25
analysed texts by Zviad Gamsakhurdia.

In addition to the absolute frequencies of word occurrences (tokens) and unique word
forms (types), the table also records the differentiated proportions of function and content words,
as well as the readability score, the classic TTR, the length-corrected Guiraud index, and the
percentage lexical density for each individual text contribution.

275



Millennium, Vol. 4, 2026

# |Token |Type |Funct. Words |(Lex.Words [Readability  TTR |Guiraud |Lexical Density
1 147 117 15 133 65.81 0.80 9.65 90.48
2 363 198 42 308 78.19 0.55 10.39 84.85
3 176 110 28 145 76.45 0.63 8.29 82.39
4 171 117 26 141 81.32 0.68 8.95 82.46
5 218 152 24 190 69.41 0.70 10.29 87.16
6 128 86 15 113 80.95 0.67 7.60 88.28
7 219 141 23 196 87.45 0.64 9.53 89.50
8 2132 | 824 397 1729 57.29 0.39 17.85 81.10
9 555 297 91 466 74.36 0.54 12.61 83.96
10 592 352 98 497 68.11 0.59 14.47 83.95
1 539 307 75 455 66.58 0.57 13.22 84.42
12 95 65 12 83 62.44 0.68 6.67 87.37
13 131 101 13 118 81.84 0.77 8.82 90.08
14 36 30 3 33 87.42 0.83 5.00 91.67
15 108 73 15 93 77.00 0.68 7.02 86.11
16 609 345 96 516 70.24 0.57 13.98 84.73
17 118 99 13 107 73.34 0.84 9.11 90.68
18 597 319 87 506 75.78 0.53 13.06 84.76
19 251 178 42 209 73.93 0.71 11.24 83.27
20 534 291 65 467 85.62 0.54 12.59 87.45
21 3232 | 1164 546 2663 61.32 0.36 20.47 82.39
22 913 471 173 750 67.94 0.52 15.59 82.15
23 1452 | 658 229 1206 73.85 0.45 17.27 83.06
24 648 369 102 538 58.35 0.57 14.50 83.02
25 3224 | 996 619 2594 54.71 0.31 17.54 80.46

Table 2: Quantitative Analysis

The data clearly illustrates the declining behaviour of TTR: The highest TTR values are
found in the shortest texts, such as #14 (36 tokens, TTR = 0.83) and #17 (118 tokens, TTR =
0.84).

Conversely, the longest texts exhibit the lowest TTR values, particularly #25 (3,224
tokens, TTR = 0.31) and #21 (3,232 tokens, TTR = 0.36). This systematic decrease in TTR is
purely mathematical, as grammatical function words inevitably repeat themselves with

increasing text length.

The Guiraud index, which attempts to mitigate this length effect by taking the square

root of the denominator, significantly alters the picture:
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While text #14, despite its extremely high TTR of 0.83, achieves only a very low
Guiraud value of 5.00, the longest text (#21), despite a low TTR of 0.36, exhibits the highest
vocabulary richness according to Guiraud (20.47).

This empirically demonstrates that while longer texts show a lower relative growth rate
of new words due to statistical saturation, the absolute diversity of the developed vocabulary is,
as expected, far greater.

The lexical density is high in all texts and almost consistently exceeds 80%. This
suggests that Gamsakhurdia’s political language, even in spoken context, possesses a highly
information-rich, nominally structured form typical of carefully prepared written texts.

To systematically capture the diatypical variation, the 25 texts were divided into three
functional registers. This classification reflects different characteristics of the medium and the
rhetorical purpose.

3.1 Direct Addresses

Text |Token |Type |Funct. Words |Lex. Words [Readability| TTR |Guiraud |Lexical Density
1 147 117 15 133 65.81 0,80 9,65 90,48
2 363 198 42 308 78.19 0,55 10,39 84,85
3 176 110 28 145 76.45 0,63 8,29 82,39
6 128 86 15 113 80.95 0,67 7,60 88,28
7 219 141 23 196 87.45 0,64 9,53 89,50
10 592 352 98 497 68.11 0,59 14,47 83,95
11 539 307 75 455 66.58 0,57 13,22 84,42
14 36 30 3 33 87.42 0,83 5,00 91,67
15 108 73 15 93 77.00 0,68 7,02 86,11
16 609 345 96 516 70.24 0,57 13,98 84,73
17 118 99 13 107 73.34 0,84 9,11 90,68
18 597 319 87 506 75.78 0,53 13,06 84,76
20 534 291 65 467 85.62 0,54 12,59 87,45
23 1452 | 658 229 1206 73.85 0,45 17,27 83,06

Table 3: Quantitative Analysis - Direct addresses

The direct addresses and appeals (a total of 14 texts) are characterized by a highly
persuasive and mobilizing nature. They are formally prepared, but deliberately imitate
rhetorical immediacy in the “written to be spoken as if not written” mode.

This register exhibits the greatest internal variance. It ranges from extremely short like
#14 (36 tokens) to comprehensive, programmatic speeches like #23 (1,452 tokens).
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The degressive vocabulary growth can be seen in this register. The ultra-short address
(#14) achieves a TTR of 0.83, while the longest appeal (#23) drops to a TTR of 0.45, but
increases to a significantly higher Guiraud score of 17.27.

Despite its persuasive, orally oriented character, the lexical density remains extremely
high, ranging from 82.39% (#3) to 91.67% (#14). Gamsakhurdia achieves a rhetorical balancing
act here: he conveys highly condensed, metaphorical, and patriotic core concepts (high lexical
density), yet clothes them in the rhythmic and syntactic garb of emotionalizing oral speech.

3.2 Official Announcements

Text |Token |Type |Funct. Words |Lex.Words |Readability TTR |Guiraud Lexical Density
4 171 117 26 141 81.32 0,68 8,95 82,46
5 218 152 24 190 69.41 0,70 10,29 87,16
9 555 297 91 466 74.36 0,54 12,61 83,96
12 95 65 12 83 62.44 0,68 6,67 87,37
13 131 101 13 118 81.84 0,77 8,82 90,08
19 251 178 42 209 73.93 0,71 11,24 83,27

Table 4: Quantitative Analysis - Official Announcements

The official announcements (#4, #5, #9, #12, #13, #19) represent administrative, highly
informative written texts. The texts in this register are consistently short to medium in length

(95 to 555 tokens). The lexical density is exceptionally high and stable on average, ranging
from 82.46% (#4) to 90.08% in #13.

This finding supports Biber’s model of a strongly nominal phrasal grammar. To
formulate administrative matters precisely and impersonally, these texts rely on complex noun
phrases and high-frequency content words, while the proportion of structural function words
(such as pronouns or conjunctions) is deliberately minimized.

3.3 Interviews

Text |Token |[Type |Funct. Words |Lex.Words |Readability  TTR (Guiraud |Lexical Density
8 2132 | 824 397 1729 57.29 0,39 17,85 81,10
21 3232 | 1164 546 2663 61,32 0,36 20,47 82,39
22 913 471 173 750 67.94 0,52 15,59 82,15
24 648 369 102 538 58.35 0,57 14,50 83,02
25 3224 | 996 619 2594 54,71 0,31 17,54 80,46

Table 5: Quantitative Analysis - Interviews

The interviews (#8, #21, #22, #24, #25) fall under the category of spontaneous or semi-
structured speech in dialogic or argumentative contexts. Since only Gamsakhurdia’s own
contributions were analysed, the data reflect his genuine oral argumentation practice.
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These texts represent the most extensive documents (three of the five texts significantly
exceed the 2,000-token threshold).

Due to their considerable length, the interviews exhibit the statistically lowest TTR
values (0.31 in #25; 0.36 in #21; 0.39 in #8). However, when this length effect is adjusted using
the Guiraud Index, it becomes clear that Gamsakhurdia’s active vocabulary was exceptionally
rich in these free-speaking situations, as evidenced by the peak values of 20.47 (#21) and 17.85
(#8).

Significantly, the interviews exhibit the lowest lexical density, consistently ranging from
80.46% (#25) to 83.02% (#24). This empirically confirms Halliday’s theory of spoken language:
in spontaneous dialogue, interactive relationship building and dynamic argumentative linking
require a clausal grammar. Gamsakhurdia must increasingly utilize functional linking elements
such as pronouns, conjunctions, and relative pronouns, which inflates the number of tokens in
the denominator and systematically reduces the lexical density compared to the prepared
declarations.

4. Discussion and Theoretical Implications

The empirical application of quantitative metrics to Georgian is further complicated by
language-specific morphosyntactic features that systematically distort basic statistical metrics,
such as the TTR and Lexical Density, which rely on precise proportions of lexical (content) and
functional (grammatical) words. A primary source of statistical bias is the behaviour of
Georgian postpositions, which function as the structural equivalents of English prepositions. In
Georgian, these elements are split into two categories: cliticised (bound) postpositions, which
are orthographically merged with the preceding noun, and free-standing (unbound)
postpositions. Word-level tokenizers which segment texts purely based on whitespace and
punctuation, fail to capture cliticised functional elements as distinct grammatical units.

This phenomenon can be illustrated in Zviad Gamsakhurdia’s speeches:

(1) Text #24

sakartvelosi arasodes Secqvetila brzola damoukideblobisatvis.

sakartvelo-si arasodes Secqvetila brzola

Georgia.DAT.SG-in never stop.S3SG.PERF fight.NOM.SG

damoukideblob-is-a-tvis

independence-GEN.SG-EMPH.V-for

‘In Georgia, the fight for independence has never ceased.’
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@)
(2) Text #24

moskovs 3alian s¢irdeba isini damonebul respublikebsi batonobisatvis.

moskov-s 3alian scirdeba isini damonebul
Moscow-DAT.SG  very need.S3SG.PRES they.NOM.SG  enslaved.DAT.SG
respublik-eb-si batonobisatvis

republic-PL-in domination-GEN.SG-EMPH. V-for

‘Moscow needs them very much to rule in the enslaved republics.’

From a graphemic perspective, sentence (1) consists of exactly five words. However, a
morphosyntactic analysis reveals that two essential functional elements are statistically “lost”
because they are bound as suffixes: the locative postposition -5i in sakartvelosi
(bogoonggermdo) and the causal-final postposition -tvis in damoukideblobisatvis
(00930300090 MdOBsm30L). Similarly, sentence (2) contains seven orthographic words, yet
it conceals two functional clitics: the locative -$i in respublikebsi (691399900 39000) and the
final -tvis in batonobisatvis (dsGHmbmdOLsmgol). Consequently, simple quantitative
evaluations artificially deflate the functional token count in the denominator, which in turn
distorts the TTR and inflates the Lexical Density index.

Furthermore, Georgian morphosyntax permits the coordinate ellipsis of postpositions.
When two coordinate nouns are linked by the conjunction da (s/“and”), the postposition is
dropped from the first conjunct and attached exclusively to the second noun. Gamsakhurdia
utilises this rhetorical structure to appeal to dual audiences:

(3) Text #10

mimartva kartveli xalxisa da msoplio sazogadoebriobisadmi.
mimartva kartvel-i xalx-is-a da
appeal NOM.SG ~ Georgian-GEN.SG people-GEN.SG-EMPH.V  and
msoplio sazogadoebriob-is-a-dmi
world.GEN.SG community-GEN.SG-EMPH.V-to

‘Appeal to the Georgian people and the world community.’
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An underlying structural decomposition of this phrase reveals a deep-level syntactic
symmetry: 909350035 J5M039e0  boebol-9-80 ©s AMBwom  LoBMYsMYOMO-
Md0oLodo.

Functionally and semantically, the postposition -dmi governs both noun phrases.
However, on the surface morphosyntactic level, it is realized only once. The first noun xalxisa
(bsewbols) 1s grammatically marked with the genitive case ending followed by the adpositional
agreement suffix -a, which acts as a structural placeholder for the elided postposition. While a
human reader semantically reconstructs the first phrase as xalxisadmi (bsgobolbsdo), standard
automated tokenizers and POS-taggers register only one postposition (-dmi as an adposition)
and treat xalxisa as a bare inflected noun. This structural asymmetry demonstrates that raw
graphemic text processing is fundamentally inadequate for synthetic-agglutinative languages
like Georgian. Without a deep-level parser that is capable of segmenting multi-word tokens into
their constituent lexical and functional morphemes, statistical measures of lexical richness and
syntactic weight remain heavily biased.

4.1 Manual Comparison

To empirically test the theoretical necessity of clitic separation and to measure the
precise mathematical distortion caused by standard graphemic tokenisation, a manual
comparative analysis was conducted on two representative texts — #10 (direct address, “written
to be spoken”) and #24 (interview).

The contrastive dataset compares the raw graphemic metrics against a clitic-separated
model, where bound postpositions are treated as independent functional tokens. This
morphological expansion adds exactly 8 unique postpositional types to both texts.

Metric #10 #24
Token 592 648
Type 325 369
TTR 0.59 0,57
Functional Words 98 102
Guiraud 14,47 17,27
Bound Postpositional Forms 27 18
Postpositions / Token ~4.56 % ~2.77%
Postpositions / Type ~8.31% ~4,88 %
Token with Postpositions 619 666
Type with Postposition 333 377
TTR with Postpositions 0,47 (- 0,12) 0,55 (- 0,02)
Guiraud with Postpositions 13,38 (- 1,09) 14,61 (- 2,66)

Table 6: Statistic with postpositions
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Although both texts are of highly comparable graphemic length (592 vs. 648 tokens),
they display a striking divergence in their reliance on bound postpositions. In #10 cliticised
postpositions constitute 4.56 % of all tokens and 8.31 % of types. In #24 this density drops
sharply to 2.77 % of tokens and 4.88 % of types.

This difference strongly correlates with Douglas Biber’s register model. #10 utilises an
elaborated phrasal grammar to package complex socio-political concepts and patriotic appeals
into dense nominal phrases, which rely on postpositional case-marking and spatial-causal
modifiers. #24 shifts toward a verbal clausal grammar characteristic of oral production, where
logical relations are expressed through coordinate clauses and independent finite verbs rather
than highly synthesized nominal suffixes.

When clitics are separated from their nominal hosts, we witness a counter-intuitive
decline in both TTR and Guiraud values. While clitic separation increases the unique
vocabulary size slightly (adding the 8 postpositional types to the numerator), it inflates the
running token count (the denominator) by a far greater margin (+27 tokens for #10 and +18
tokens for #24). This disproportionate growth in the denominator systematically flattens the
vocabulary growth curve, causing both indices to decrease.

However, the magnitude of this drop seems to be register-sensitive. In #10 TTR drops
by -0.12 (from 0.59 to 0.47), and Guiraud drops by -1.09. In the verb-heavy #24 TTR only
drops by a marginal -0.02 (from 0.57 to 0.55), though Guiraud decreases by -2.66 due to the
larger overall text length.

4.2 Functional Phrases

Beyond the morphosyntactic level of individual word forms, a further challenge for
computational linguistics arises from the existence of functional phrases and multi-word
functional expressions in Georgian.

(4) Text #8

ra tkma unda, aseti saprtxe arsebobs.

ra tkma unda aset-i saprtxe arsebobs

of course such-NOM.SG threat.NOM.SG exist.S3SG.PRES
‘Of course, there is such a threat.’

A good example of this is the focus phrase ra thkma unda (65 04ds «bqs “of course”),
which is frequently used in political discourse and functions semantically and pragmatically as
a fixed unit in the sense of “natural” or “self-evident.”

Graphemically, however, this phrase consists of three syntactically independent words:
the interrogative pronoun ra (6o / “what”), the verbal noun tkma (o»gds / “say”/ “speak’), and

the modal verb unda («9bgo / “must”/“want”).

In a standard, word-based computational linguistic count, this leads to a double
distortion:
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e The verbal noun tkma is incorrectly recorded as an independent content word, even
though it is in the grammaticalisation process to a function word unit;

e The phrase artificially inflates the number of tokens in the denominator to three units,
even though it should pragmatically be considered a single structural focus element.

Since the current empirical study analysed only isolated function words at the unigram-
based level, this phenomenon remains statistically unaccounted for. Therefore, to obtain a
methodologically complete and unbiased picture of the actual functional density and vocabulary
richness in Georgian, it is essential for future research to systematically identify and
disambiguate such formulaic function phrases using dedicated multi-word expression filters
and to incorporate them as individual functional units into the statistical models.

4.3 Copula in Georgian

Besides the merging of postpositions, the morphosyntactic realisation of the copula in Georgian
represents another systematic source of error for graphemic word counts and POS analyses. The
high-frequency auxiliary verb aris (560l / “is”; 3™ person singular) can be systematically

shortened in Georgian to the enclitic -a (-5) and directly suffixed to the preceding nominal
predicate (a noun, adjective, or pronoun) (Hardie & Daraselia 2026, 126f).

(5) Text #8

vpikrob, adamianis bedi missave xelSia.

vpikrob adamian-is bed-i mis-s-a-ve
think.S1SG.PRES human-GEN.SG fate-NOM.SG his/her-DAT.SG-EMPH.V-FOC
xel-Si-a

hand.DAT.SG-in-COP

‘I think a person’s fate is in their own hands.’

In a sentence like the one above, the verb thus graphemically merges into the single
orthographic word form xelSia (bgew8os / is in the hand).

This cliticisation has immediate, distorting effects on quantitative text measures.
Standard word class taggers or simple graphemic tokenizers incorrectly record the merged form
xelSia as a single noun. As a result, the copula verb “disappears” completely from the statistical
analysis.

It is particularly important to emphasize that this phenomenon is by no means a feature
solely of informal, spoken language. The reduction of the copula to the suffix -a is a fixed,
grammatically fully accepted, and standard feature of both spoken and formal written Georgian.
It therefore occurs systematically in administrative declarations as well as in spontaneous
speech. Without in-depth morphological segmentation that specifically isolates these enclitics,
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any unigram-based determination of word class distribution and lexical density remains
systematically flawed.’

5. Conclusion

This study presents a quantitative and register-analytical investigation of the political rhetoric
of Georgia’s first president, Zviad Gamsakhurdia, based on 25 selected texts.

The empirical analysis reveals a systematic variation in the TTR, the Guiraud index, and
lexical density across different functional registers. While Gamsakhurdia’s extemporaneous
contributions in interviews exhibit a shift toward a function-word-rich, relationally linked
clausal grammar, his texts as a whole are characterized by a high lexical density. This
demonstrates the presence of a dense, nominalized phrasal grammar, a characteristic
traditionally attributed in register linguistics to highly planned, written registers. The
quantitative shift between a nominally dense, function-word-poor structure in official
proclamations and a relationally linked structure in interviews thus reflects the speaker’s
deliberate functional shifts within political discourse. Gamsakhurdia’s rhetoric is the result of
dynamic self-regulation processes in which he clothes highly condensed, metaphorical and
patriotic core concepts in the rhythmic garb of oral speech.

A methodological contribution of this work lies in the identification and systematisation
of the typological barriers that arise when classical quantitative metrics are directly applied to
Georgian as a highly synthetic language. While the mathematical dependence of the uncorrected
TTR on text length has been successfully mitigated by the Guiraud index, empirical findings
and theoretical analyses nevertheless demonstrate that unigram-based graphemic counts
systematically distort the actual lexical structure of Georgian. The morphological complexity
of Georgian leads to significant measurement errors on four levels:

a) Cliticisation of Postpositions: Postpositions (such as -shi, -tvis) graphemically merge
with their nominal stem and are captured by standard, whitespace-based tokenizers as a
single lexical token (noun). This “disappearance” of functional units artificially inflates
the lexical density and depresses the TTR, as functional tokens are mathematically lost
in the denominator. Therefore, treating enclitic elements separately as distinct tokens is
essential for adequate quantitative modelling of the Georgian vocabulary.

b) Coordinated Ellipsis of Postpositions: Georgian syntax permits the coordinated
ellipsis of postpositions, in which a postposition (such as -dmi) is realized only at the
last element, even though it semantically governs both noun phrases (e.g., xalxisa da
sazogadoebriobisadmi). Because automated taggers only capture the first noun as a
genitive form without a postposition, a structural asymmetry arises that distorts
quantitative frequency data.

¢) Copula cliticisation: The high-frequency copula verb aris (“is””) merges directly with
nominal predicates (e.g., xelSia, strictly speaking, this is a location.) in its enclitic form

7 See also Tandaschwili (2024) on the limitations of standard tools for Caucasian Languages.
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-a. This renders the auxiliary verb statistically invisible in unigram-based POS counting,
artificially overemphasizing the nominal nature of a text.

d) Functional phrases: Functional phrases like ra tkma unda (“naturally”) are incorrectly
counted as three independent words by word-based counters, and a nominal element
(tkma) is incorrectly recorded as a content word, even though the phrase pragmatically
functions as a single modal particle.

These findings support the methodological warnings of Tandaschwili (2024), who,
using Caucasian languages as an example, demonstrates that conventional tools produce highly
inaccurate statistics without adaptation to the grammatical properties of the respective target
language. They also underscore the relevance of modern corpus-linguistic annotation models,
which prescribe consistent multi-word tokenisation for the precise capture of clitics and
postpositions, thus aligning theoretical modelling more closely with linguistic reality.

This leads to clear research objectives for future computational and register-linguistic
investigations into Georgian. To enable valid comparisons of lexical richness and density, a
two-stage statistical data processing procedure must be established as part of the pre-processing.
At the lower level, the linguistic peculiarities of each language must be systematically
controlled through morphosyntactic annotations and token splitting before cross-linguistic
comparisons are made at the upper level. The development of automated filters for identifying
and disambiguating formulaic multi-word expressions is necessary in order to feed these into
the computational models as individual functional units.

In summary, this study demonstrates that purely statistical modelling of text data without
a linguistically sensitive grammatical theory remains incomplete and leads to misinterpretations.
Only the close interplay of quantitative metrics, precise computational linguistic tokenisation,
and functional register theory allows for a valid reconstruction of the subtle strategic
architecture of political language within the tension between nominal condensation and
argumentative linking.

Abbreviations
3 3" person NOM | nominative
CoP copula S subject
DAT dative SG singular
EMPH.V | emphatic vowel PERF | perfect
FOC focus PRES | present
GEN genitive PL plural
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0396do (3o BgJbBo Nel4, 36 Bmggbo, TTR = 0.83) o yggenoby @sdsgno
— 2®dge 0bdgM30990do (Iop.: BgdbBo Ne25, 3224 @mgzg9bo, TTR = 0.31).
doybgoogem adsao TTR-obs, 0639309980 o0ml 0bpgdlo s 930
303796 dohggbgdan gdls (2047 ws 17.54), @o3 23330goL, O™ msgolyyoe-

@0 39093920 9o0bols 2odboby@osls sJ@ogdo @gdlogs d9g@s@ 9u®™
dowsMos, goag dmgmmg @9lEgddo.

33509353 330h3965, @M bgosw godlobydwosls 3meoBosydo GoGmogs >3

3Mb398(30gd0L d@oado 9bogo @ Jod@oEye 3mbozosl 035390L. doygbgwsgowe
0dobs, @md Jobo godmligengdo bg30MIgByszgegdols bodydos (pobibowgdgdo, do-

domggdo, 0bBgm307960), domdo dgbsdhybgdyaos Pom@dgloe domagmo @ gdlo v-

@0 bodggmogg o dg39ddygeo bobgany@o g@sbymo LEGYJH YO, Go3 GOowo-
3ogs© dbmame Fobslfs® ©opggadoa Fgdommdbomn gbol (oby ©ofgmom @gd-
LA gol) sbobosmygdl.

292



A. Kamarauli, Analysis of Function Words in Georgian Political Discourse: A New Perspective

32. gomponmoyogo 3>3mfggzgoe Jsengmo gbolomgol

0goAogeo mgoebsb@oboon LEsGool gom-ghmo ¢dbodgbganmgsbglo do-
©{ 9355 0dol hggbgds, @M obsganydo 3md3oyRghyamo @obagolBogol LEsb-
@GP0 bganlsTymgdom gg@ bgdbogds Jodmygao 9bols LM YA ydol bybEo
omEgbmdMogo sbsgmobo. gl 3o 0f3g93L Imbsigdms LolEgdy®d wsdsbobyx gdsls
mmb doGoms mbgby:

o)  Ygafgdgmo  msbpgdgmgdo:  Lobganby  odmygmo  mobrgdymgdols
(Bound Postpositions) L@s@dolgogs (Jodmgmo gbol @opo msbpgdyamgdo - Iop., -
do, -mg0b, -odo InORm@myogdhe© ghfydosh Lobgeols d@ybgosb Go®dsl:  bo-
Jomggeom-[b]-80 , oMY @ Md-0L-5-0goL ). LEbEsOF Yo Gm gbobsFm-
@0 dom gam Lodygow (Bmygbow) omodssdl, Mol godmi $9bjaogdo ghmgymgdo
LESB0LGH030Sb 0300905, gl bgarmgbydem bOwols ggdbogy® Lodggmoggl s
sdodgdls TTR-L.

3) 00bEgdgmms jEmA®oboMgdygmo gamoglo: m@o Lobgamol @ jogdo®om
‘d996mgooliols msbpgdymo 3odmggen Lobgamsb ganodobo®gds s dbmenme dgm-
@9 Lobgeols wogdmgols (dog.: bogrbolbs s bo bmgspmydmomdolbswdo). go@3ygligeo
0599 doggoolols  3Oma@sdgdo 3oMgger  Lodygol hggnmgd®og 53Bmbgdsb@oiy®
90 9d9b@ o 50035396, G0omsi “,,08bmO0M gY@ 0s” Jo@mygmo gbols LobdsJlbydo
O go@mds.

3) 40gbs bdbol (gm3gmsl) gmo@odbs@os: sdbdomg bdbs  s@ol gy g-
bogn dgdoldgbgando bdodo -5 bygolbol Lobom s@ols Fo@mdmeygbogoo, @m-
dgemoz gomgols Lobgeoy@ bofoal (3o, bgewdo s@ols > bgandos, &9dds@o-
Bgos oMol > kgddo@o@gdes). dgogaow, sdbdo@g bdbs L, hobs@o bpgds o3-
B™ISGYH0 3OMyAsIgdbolmgols.

©) 396d30960 BGHSDYd0: dDsgomlodyzosbo gubcogmo 3mblid@gdiogdo,
OOZMA035S, JSQoEOmS©, @S IS bs, 353G Yo gHm FYbJE0nd BOS-
Bols Fo®Imopagbl, mydzs 3mddoyg@g@ao Aol bod o yg Lodygow omodgedl, @oc
@doy Jomgdo@ogg® o3wgbsl ofgggl.

350935303900 YbylBmdols dgdmbggggdo mgoelshobme s@ols {o@dmoy g-

bogno Jggdmm dmigdge gbdoedo 2:

gB@ogs / 69JbEo Nel10 69Jbeo Nel10 ®9dbdo Ne24 ®9dLeo Ne24

35hggbgdgeo (303>t 3) (nobpgdgmgdomn)  (0b@gmgos) (05bgdgegdom)
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B0g96g30L Lo~ | 592 619 (+27) 648 666 (+18)
9ONm B>MPg-
bmds (N)

960 go@y@0 325 333 (+8) 369 377 (+8)
Bo3gdo (V)

ds6@ogo TTR | 0.59 047 (-0.12) 057 055 (-0.02)

300ml obpgdlo | 14.47 1338 (-1.09) 17.27 14.61 (-2.66)
(Guiraud)

9§ 990 4.56% — 2.77% —
05bpgdgmgdols

Yoo @mggbgo-
Jo

gboogno 2: dgaFydgmmo mobpgdymgdols gsdmEem 393960l aogagbs 393M 0396y

OmamO3 gbgosgm, msbpgdymmgdols yodmymaol dgogyow, Gmymeg TTR,
obg 300mb 0bogdlo 3s@smJlygmse dEoMmegds. gl godBo soblibgds 0dom, G®I
0obpgdgmgdols o3y Bm3gbgdow swos@gds dbodgbgemgbs b@wols 360dgbg-
gools (Denominator / Lo@yggdols Log@mm @omegbmds) dmEygmmdsl, @o@ domgds-

G030 YBOMm dg@oe SLTm@gdl s wsdms (g3l egbogy®o IBsgsmag@emg-
bgdol dOyel. gl go @Eboswse 230h39690L, O™ LESbESOE Yo ©obsgmy®o @m-
3960bs@Bm@gdo bgamgby@s® “,omo®069896” Jodmye BgdLEL gybjioy®o Lo-
$93900L @omEgbmdols mgoglsb@olom s GgJlGHol Gomwgbmd@ogo ©sdydsggdo-
Lol ggoderg396 @odsbobyxgdbyan Ly@osml.

4. sb3gbs

A0 bBosE0sTdo [o@mdmepagboends bgose godloby@eosl 3mao@oig®o
930039093920 gd0l 3309353 gg0hg96s, Jodmyamo gbols godmmgmomo ws @gaol-
BOYe-obygolbG o ggengggoolbngol @ gdbogg®o Lodwow®obs s bodzg@ogols
3o 0 A0 d9s0gogd0l Yb®Ybggelogmasw, dmdsgog o [obosl{od  bos dg-
0365 gd3o@ogao dolognols LEsEobE0gYM0 ©odydaggdol m@g@s30sbo 3GM(39-
@, Jgges ©mbyby, momnmgymmo gbol gbmddogo msogoligdydgdgdo Lolidgdsd -
A5 9bs 253mbGOM@Egl dnMgmLobRsJlydo sbm@sicogdols s Gmigbgdols
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©o4mxzol abom, Lobsd bgws mbgbyg xgoMgobo gbmdMogo dgoomgdgdo gobbm®-
(309 Egds. 39bdEog®o BMsbgdol 0©gb@oxgoio®gdolomgol syEoegdgemos o8-
B™ISG YO0 Goa@@gdol dgdydoggds, @Gosms obobo godmmgaon dmwgergddo s@o
GO 3992 H™3gbgoor, 0039 ublaog® gemggmgdse ofbgl dohbygero.
Foddmeagbogno 33amggs 230hg9690L, @™ BgJbEBY®0 Imbozgdgdol Fdobws
LEsBoLGZM0 dmEgeo®gds gbmdMogem SES3B0MdYmo a@MsdsGogymo dmwyg-
agbols goM9dg >5@>bYLE0s s sOSLTM@ mgm@oyga 0bFgM3®g@oi3090L 0 3930.
dbo@me Gsmegbmd®ogo dgd@mogzol, bylRo asdmmgmomo gbmd@ogo @m3zgbobe-
3ools s g9bjog®o GgaolE®oll mgm@ools dkodm YOMogOmJdgogds odgnggs

3@o@ogy®o 9bols sbggfomo LEA@s@gyogeo s Jodgddadols gognopy®o @g-
3Mb6LAO Y300l Lodygoagdsb.
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