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ANALYSING WORD FORMS IN KAZAKH LEGAL
VOCABULARY USING VECTOR MODELS

Abstract. Distributional similarity between word forms does not establish that a model distinguishes morphological
form from grammatical function. This study investigates that distinction in Kazakh legal vocabulary, treating Word2Vec
and FastText as analytical instruments. A corpus of 2,188 documents and 12,327,449 tokens supports a reference set of
200 pairs, eight morphological relations and 4,800 analogies. Retrieval, relation-vector coherence, cross-domain transfer
and error diagnostics are combined with a new comparison of identical versus different surface allomorphs. FastText
achieves higher overall exact retrieval than Word2Vec (35.21% versus 28.98%), but genitive and derivational results
qualify any general superiority claim. Among 195 target pairs admitting both allomorph conditions, target-matched same-
allomorph advantages average 5.61 and 2.32 percentage points, respectively. For accusative FastText analogies, an
apparent unmatched advantage of 11.93 points becomes -0.68 after target matching, demonstrating lexical-composition
confounding. The models preserve similar inter-relation geometry despite different local coherence and error profiles. The
contribution is a linguistically constrained account of morphological regularity: shared spelling, lexical retrieval and
grammatical interpretation must be evaluated separately. Findings concern one specialized corpus and a rule-based
reference resource, not an exhaustive model of Kazakh grammar.

Keywords: legal vocabulary, morphology, vector analysis, word formation, distributional semantics, Word2Vec,
FastText.

Introduction

Kazakh legal vocabulary poses a specific problem for distributional morphology: the same
grammatical relation can have different surface exponents, while a formally recognizable suffix can
participate in different lexical or grammatical functions. A successful prediction of an extended
word form therefore need not demonstrate knowledge of its grammatical status. Conversely, a poor
prediction need not establish irregularity in the language. It may reflect the composition of the
reference set, competition among related forms, or the specialized contexts represented in a legal
corpus. The present study separates these possibilities rather than treating analogy accuracy as a
direct measure of morphological competence.

Kazakh and related Kypchak languages have been addressed through explicitly morphological
resources, including the finite-state transducers of Washington, Salimzyanov and Tyers [1]. Such
resources motivate keeping the identity of a morphological relation distinct from the spelling of its
realization. In Kazakh philological scholarship, Samekbayeva’s discussion of Shaiakhmetuly’s legacy
highlights the boundary between word formation and inflection and the multifunctionality of affixes
[2]. These distinctions matter when a computational category receives a grammatical name: a list of
words ending alike is not automatically a homogeneous class of adjectives, case forms or derivatives.

Register adds a second constraint. Mamyrbek’s account of historical Kazakh official-business
language describes differentiated administrative genres and recurrent formal expression [3]. It
provides a historical context for examining specialized distributions, but does not establish the
causes of particular frequencies in a contemporary corpus. Mursalimov’s analysis of agreement
likewise foregrounds grammatical relations beyond isolated word shape [4]. Here, legal texts define
the lexical environment; they do not license conclusions about syntactic agreement, legal
interpretation or the complete morphology of general Kazakh.

Word-vector analogies offer a measurable way to compare relations across lexical items [5].
Word2Vec assigns representations to vocabulary items, whereas FastText shares information
through character n-grams [6]. This contrast can reveal the contribution of repeated spelling
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patterns. However, Linzen shows that analogy solutions also depend on candidate exclusion and
lexical neighbourhoods [7], and Fournier and colleagues distinguish regularity of offsets from
successful analogy retrieval [8]. Morpheme-aware modelling of Turkish and English [9] and
morphology-specific evaluation of French embeddings [10] further caution against equating one
aggregate embedding score with a linguistic explanation.

The theoretical framework has two connected components. Form—function morphology
distinguishes an inflectional extension, a derivational relation and a contextual lexical use.
Distributional morphology tests whether pairs assigned to those categories behave similarly in
vector space. Their connection is operational: written exponents define the allomorph contrast;
target pairs define lexical controls; offset coherence measures consistency within a designated
relation; concordances test whether a grammatical label is justified by actual usage. Neither
component substitutes for the other. A formal string rule is not semantic annotation, and a
contextual interpretation does not validate a numerical model by itself.

The unresolved issue is therefore not whether subword information improves an overall score,
but whether the apparent advantage reflects a relation that generalizes across surface variants or the
particular lexical items entering each comparison. A balanced number of examples per relation does
not balance allomorph frequencies. Comparing questions with identical and different suffix strings
can consequently confound allomorph identity with target difficulty. Holding the target base and
expected form constant offers a more informative, although still observational, diagnostic.

The aim is to explain the relation-specific distributional regularity of Kazakh legal word
forms without collapsing orthographic, lexical and grammatical evidence. RQ1 asks how retrieval
and offset coherence differ across six case relations, plurality and -/Ig derivation. RQ2 asks whether
identical-allomorph advantages persist when the target pair is held constant. RQ3 asks what cross-
domain retrieval, concrete predictions and error locality reveal about the limits of grammatical
interpretation. The contribution combines existing item-level model evidence with a target-matched
allomorph analysis and source-localized interpretation of derivational ambiguity.

Materials and Methods

Materials, analytical units and linguistic categories

The material comprises a frozen Kazakh legal corpus, a morphological reference resource and
archived predictions from two Skip-gram models. The corpus contains 2,188 documents, 873,953
training segments and 12,327,449 tokens. Its source registry identifies texts from the Adilet legal
information system. The analyses use the stored 200-pair reference set, 4,800-item analogy file, 9,600
prediction rows, 300-dimensional relation vectors, transfer outputs and corrected statistical tables. No
models were retrained. Source-document concordances provide supplementary qualitative evidence,
rather than an additional frequency sample. Table 1 records the principal controls.

Table 1 — Corpus, model and evaluation controls

Resource / setting Recorded value
Documents; training segments 2,188; 873,953

Corpus tokens; types 12,327,449; 101,901
Explicit vocabulary; evaluation forms 44,202; 337 (100% covered)
Architecture; dimensions Skip-gram; 300

Window; min_count; negative samples 5; 5; 10

Epochs; training seed 10; 42

FastText character n-grams 3-6

Reference pairs; analogy questions 200; 4,800

Primary / sensitivity transfer questions 260/ 694

Corpus preparation retained word forms rather than lemmatizing away their endings. The
preparation documentation records normalization of Latin i to Cyrillic i, removal of remaining
mixed-script tokens and exclusion of metadata segments. The shared explicit vocabulary contains
44,202 types: 43.3774% of the corpus types but 99.1622% of token occurrences. All 337 distinct
evaluation forms occur explicitly in both vocabularies. Consequently, the comparison does not
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reward FastText for constructing representations of absent words; it concerns the representation of
attested vocabulary items.

The reference pipeline reduced 19,248 candidate pairs to 7,830 high-stability candidates, a
400-pair review pool, 314 eligible pairs and finally 25 pairs per relation. Selection used
concatenative form compatibility, morphophonological rules and paradigm support. The reference
set was constructed by formal rules; the author reviewed all pairs and linguistic examples, including
analyses and translations. No independent multi-annotator validation was performed. Its eight codes
cover PLURAL, GENITIVE, DATIVE, ACCUSATIVE, LOCATIVE, ABLATIVE, INSTRUMENTAL
and RELATIONAL_ADJECTIVE. The last is interpreted here as -/Ig derivation, a cover notation for
the recorded suffix family, because lexicalized and nominal formations prevent treating every pair
as adjective formation.

The unit is an attested base extended-form pair, not necessarily a lemma inflection pair. A
base may already be inflected, as in mynzarap — myneanapmen (tiulgalar — tilgalarmen, «persons
— with persons»). Combining each pair with the other 24 pairs in its relation gives 600 analogies
per relation and 4,800 overall. In A:B::C:D, all four forms are distinct. The 2,400 reciprocal dyads
exchange the source and target pairs, A:B::C:D and C:D::A:B; they do not reverse suffixation into
suffix removal. This distinction prevents a claim of bidirectional morphological testing.

Retrieval, geometry and inferential scope

The archived retrieval procedure uses unit-normalized word vectors and the normalized query
v(B) — v(A) + v(C), ranked by cosine against the shared explicit vocabulary with A, B and C excluded.
Top-1 measures exact expected-form retrieval; Top-5 and Top-10 retain wider candidate sets; mean
reciprocal rank (MRR) averages 1/rank(D). These are lexical retrieval measures, not judgments of
grammatical acceptability. The comparison follows the distinction between analogy behaviour and
relation structure in [7, 8], without claiming to implement every diagnostic proposed there.

For geometry, each unit offset is the normalized difference between the target and source
word vectors. Coherence is the mean cosine of distinct offsets within a relation. Leave-one-out
classification assigns each offset to the most similar relation centroid after excluding that offset
from its own centroid. The two models are compared through their internal eight-by-eight centroid-
cosine matrices, using the 28 upper-triangle values rather than raw coordinates from separately
learned spaces. Recalculation from saved unit offsets reproduces the reported coherence and
classification counts.

Statistical inference is based on five archived paired comparisons: overall Top-1 and MRR over
200 target-pair units; transfer Top-1 and MRR over 44 target-domain-relation units; and coherence over
eight relations. The stored procedure combines Holm-adjusted Wilcoxon tests, corrected sign-flip tests
and 100,000-draw paired bootstrap intervals. Sign-flip enumeration is exact for the transfer Top-1
comparison with 15 nonzero differences and for eight coherence differences; larger comparisons use
100,000 Monte Carlo draws. Aggregation reduces question-level pseudoreplication, but shared source
pairs and relations can leave residual dependence. Inference is conditional on these resources and single
training instances, not on independently sampled models or all Kazakh lexemes.

Allomorph comparison and target-matched control

The allomorph analysis is an additional descriptive analysis of the archived predictions. Every
reference extension preserves its base as an exact initial string. The appended substring is therefore
extracted as s = B[len(A):] and t = D[len(C):]. Within the same relation, s = t defines the same-surface-
allomorph condition; s # ¢ defines the cross-allomorph condition. This operationalization identifies
written exponents, not underlying phonological representations or independently annotated morpheme
boundaries. It does not test suppletion, stem alternation or all possible Kazakh allomorphs.

First, correct predictions and denominators are tabulated for both conditions. Second, for each
fixed target pair C:D, mean cross-allomorph Top-1 accuracy is subtracted from mean same-
allomorph accuracy. Each eligible target pair contributes one equally weighted difference. The
target-matched estimate is the arithmetic mean of these differences; it holds target spelling, lexical
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identity and corpus frequency constant. It does not match source frequency, source contexts or
neighbourhood density and is not interpreted causally.

Unequal allomorph group sizes make this control necessary even in a complete pair-
combination design. If an allomorph has k reference pairs within a relation of 25 pairs, each target
using it has k — 1 same-allomorph sources and 25 — k cross-allomorph sources. Question-weighted
averages consequently give different weights to different targets. In instrumental, the 19, five and
one pairs yield 19 x 18 + 5 x 4 = 362 same-allomorph questions. The target-matched analysis
removes this particular weighting difference but deliberately leaves the original benchmark and
model outputs unchanged.

The overall target-matched contrast weights all 195 eligible targets equally, rather than
averaging eight relation estimates equally. Relation-specific contrasts retain their own
denominators. Because exclusion depends on allomorph availability, the matched population is
slightly narrower than the original benchmark; its estimate should not replace the 4,800-question
model comparison.

Of 200 target pairs, 195 admit both conditions. Five are excluded from this contrast because
their suffix occurs in only one reference pair: accusative -netr (-ny), genitive -oiy (-dini) and -miy
(-ti)), instrumental -6en (-ben), and dative -ke (-ke). With the identical pair unavailable as its own
source, no same-allomorph question exists for those targets. The allomorph tabulations were
calculated with Python 3.13.5, pandas 2.2.3 and NumPy 2.3.5, then checked by an independent loop
over target pairs. No significance tests are claimed for these exploratory contrasts.

Transfer, errors and qualitative interpretation

Transfer uses a nine-domain legal sampling framework. Auditing retained 74 domain-anchor
pairs; the primary design selects one anchor per available domain—relation cell and yields 260
questions across seven relations. Instrumental lacks sufficient domain coverage. The primary set is
balanced by anchor selection, not by equal relation counts: ablative and locative have 12 questions
each, accusative and dative 72 each, genitive 30, plural 42 and derivation 20. A 694-question set
supplies sensitivity evidence. Transfer applies a source-pair offset to a base from another legal
domain; it does not involve an unseen corpus or newly trained model.

Errors were classified into five string- and suffix-based diagnostic categories defined in the
archived analysis. A shared initial string is treated as a prefix-family proxy, not an expert-confirmed
morphological family. Close readings examine the expected form, actual highest-ranked competitor,
segmentation and plausible function. They are selected to explain aggregate patterns and
exceptions, not to estimate their prevalence. The Civil Code’s archived Kazakh text supplies two
localized checks on the nominal use of derivational forms: Articles 43(3) and 329(1) [11]. These
examples neither recode the complete corpus nor establish a new part-of-speech distribution.

Examples retain Cyrillic spelling, followed by practical transliteration and an analytical English
gloss. The transliteration distinguishes x/q, &/g, /i, /0, ¥/i, y/ii, w/s, ac/j, vt/y and i/i; y is rendered u
and ro yu. It is a consistent reading aid, not a phonetic transcription or a claim about an official Latin
alphabet. English glosses are analytical translations prepared for this study. The study analyzes public
legal texts and stored model outputs without participant recruitment or experimental intervention.

Generative Al disclosure. ChatGPT (GPT-6 Astra Pro, OpenAl) supported language editing,
translation, transliteration, example presentation and analytical drafting in the Introduction,
Materials and Methods, Results and Discussion, Conclusion and abstracts, including code
preparation for the additional allomorph tabulation. The corpus, model training and archived
predictions predate this assistance. The author reviewed the linguistic examples and remains
responsible for the manuscript.

Results and Discussion

Relation-specific regularity rather than uniform morphological success

FastText retrieves 1,690 of 4,800 expected forms at rank 1 (35.21%), compared with
Word2Vec’s 1,391 (28.98%). Top-5 accuracy is 62.15% versus 49.79%, Top-10 73.67% versus
55.96%, and MRR 0.4733 versus 0.3852. These totals show an advantage for subword
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representations, but Table 2 demonstrates that the linguistic relation determines its direction and
magnitude. Genitive is strong in both models and favours Word2Vec at Top-1; instrumental shows
the largest FastText gain. The -liq class is difficult for both and favours different models depending
on the metric.

Table 2 — Retrieval by morphological relation: 600 questions per relation

Relation FT Top-1, | W2V Top- A, pp FT W2V | Median rank
% 1, % MRR MRR FT/W2v
ABLATIVE 9.6667 3.1667 +6.5000 | 0.2445 | 0.0875 71105
ACCUSATIVE 63.6667 57.3333 +6.3333 | 0.7492 | 0.6866 1/1
DATIVE 38.0000 37.3333 +0.6667 | 0.5387 | 0.5553 2/2
GENITIVE 76.3333 81.5000 —5.1667 | 0.8306 | 0.8665 1/1
INSTRUMENTAL 37.3333 10.1667 | +27.1667 | 0.5007 | 0.1995 3/275
LOCATIVE 14.6667 4.0000 +10.6667 | 0.2642 | 0.1139 9/75
PLURAL 40.0000 33.1667 +6.8333 | 0.5714 | 0.4910 212
-llq derivation 2.0000 5.1667 —-3.1667 | 0.0869 | 0.0811 29/545.5

The genitive example mynea . myneanviy :: opean . opeannvy (tiulga : tiulganyi :: organ :
organnyfi; «person : person.GEN :: body : body.GEN”) receives rank 1 from both models. The
appended -neiy (-nyi) is identical, but this example alone cannot explain the whole category. Genitive
includes six recorded allomorphs, and Word2Vec remains stronger in overall exact retrieval even
though FastText has more coherent genitive offsets. Formal consistency and lexical accessibility are
therefore distinct findings, not interchangeable definitions of grammatical regularity.

In mynzanap . myneanapmen . 6anmap . 6anmapmen (tiulgalar : tilgalarmen :: baptar :
baptarmen; «persons : with persons :: articles : with articles”), the operation adds instrumental -men
(-men) to plural bases. FastText retrieves 6anmapmen first; Word2Vec ranks it 4,422 and instead
predicts 6onikmepi (bolikteri, «its/their parts”). The competitor is a plausible legal noun form, yet it
does not preserve either the intended lexical base or instrumental extension. The result illustrates
how contextual association can compete with the specified morphological relation.

A similar contrast occurs in geismem : kvizmemmen . 6100dcem . 6i00xcemmen (Qyzmet :
gyzmetten :: byudjet : byudjetten; «service : from service :: budget : from the budget”). FastText
gives rank 1, whereas Word2Vec gives rank 2,610 and selects xapaowcamwinwiy (qarajatynyf, «of
its/their funds”). The budget—funds association makes the error lexically interpretable, but the
expected ablative is displaced by a genitive-possessive form. This is evidence about the competition
observed in these vectors, not proof that legal semantics caused the error.

Plurality demonstrates successful transfer across distinct allomorphs: myaea : myneanap -
opean . opeanoap (tiulga : tulgalar :: organ : organdar; «person : persons :: body : bodies») maps
-nap (-lar) to -oap (-dar). FastText retrieves the plural first; Word2Vec ranks it third and predicts
yaxinemmi (Uékiletti, «authorized»). Dative mynea : myneaza . opean . opeanea (tilga : tilgaga ::
organ : organga; «person : to a person :: body : to a body”) is solved by both models. These cases
show why a relation-specific account must accommodate both allomorphic generalization and
strong lexical competitors.

Allomorph identity and lexical-composition confounding

The reference set balances relations but not written exponents. Instrumental contains 19 -uen
(-men), five -nen (-pen) and one -6en (-ben) pairs; dative contains 17 -za (-ga), five -ce (-ge), two
-xa (-qa) and one -xe (-ke) pairs. Allomorph inventories are also incomplete: the ablative sample
contains no -man (-tan). These imbalances are properties of the selected reference resource, not
estimates of Kazakh suffix frequencies. They directly affect which source and target lexemes appear
in the two comparison conditions.

Across 1,476 same-allomorph questions, FastText solves 632 (42.82%) and Word2Vec 450
(30.49%). Across 3,324 cross-allomorph questions, the corresponding counts are 1,058 (31.83%)
and 941 (28.31%). The unmatched differences are therefore 10.99 and 2.18 percentage points.
However, those conditions contain different mixtures of target lexemes. Table 3 distinguishes the
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raw question-level pattern from the target-matched contrast rather than attributing the complete raw
difference to suffix identity.

Table 3 — Surface-allomorph conditions and target-matched Top-1 contrasts

Relation Questions | FT % same/ | W2V % same | Match | Matched | Matched A
same / Cross / cross ed AFT,pp | W2V, pp
cross target
S
ABLATIVE 110/ 490 22.73/6.73 3.64/3.06 25 +13.35 +0.11
ACCUSATIVE 182 /418 71.98/60.05 | 61.54/55.50 24 -0.68 +0.02
DATIVE 294 / 306 41.50/34.64 | 4252/32.35 24 +4.51 +7.01
GENITIVE 154/ 446 77.27/76.01 | 81.82/81.39 23 +0.57 +4.91
INSTRUMENTAL | 362/238 42,54 129.41 10.77/9.24 24 +7.82 +1.09
LOCATIVE 172/ 428 20.35/12.38 3.49/4.21 25 +4.14 -0.17
PLURAL 86 /514 47.67/38.72 | 36.05/32.68 25 +12.27 +4.10
-llq derivation 116/ 484 4.31/1.45 6.03/4.96 25 +2.30 +1.71

Equal weighting of the 195 eligible target pairs reduces the FastText same-allomorph
advantage to 5.61 percentage points; Word2Vec’s estimate is 2.32 points. The clearest change
concerns accusative. Its raw FastText accuracies are 71.98% for identical suffix strings and 60.05%
for different strings, a difference of 11.93 points. When each of the 24 eligible target pairs is
compared with itself across source conditions, the average difference becomes —0.68 points. The
aggregate contrast thus cannot support an accusative-specific claim that matching the allomorph
improves retrieval.

The retained contrasts are heterogeneous. Target-matched FastText differences reach 13.35
points for ablative and 12.27 for plural, but only 0.57 for genitive. Dative favours same-allomorph
sources more strongly in Word2Vec (7.01 points) than in FastText (4.51). This does not refute the
usefulness of subword information; it identifies where its apparent effect survives a basic lexical
control and where it does not. The control extends the warning in [7] from analogy neighbourhoods
to the composition of morphological reference pairs. It is also consistent with [10]: an evaluation
must operationalize the morphological property it claims to measure.

The comparison still does not isolate phonological knowledge. Identical written suffixes share
character sequences with the model’s subword units, while source lexemes in the two conditions
can differ systematically in frequency and context. The persistent ablative and plural contrasts are
consequently associations requiring further controlled explanation. The accusative reversal is a
methodological result about aggregation, not a causal claim that different allomorphs are intrinsically
easier. This qualification is essential when corpus evidence is used to interpret linguistic categories.

Word formation, ambiguity and the limits of a category label

The derivational analogy mayap : mayapawix . wexapa . wexapanwix (tavar : tauarlyq ::
sekara : sekaralyq; «goods : goods-related :: border : border-related”) is solved by Word2Vec at
rank 1. FastText ranks wexapanvix eighth and instead selects wexapanviy (sekaranyii, «of the
border»). Here, the base is preserved but the relation changes from derivation to genitive inflection.
Greater orthographic locality is therefore not equivalent to selecting the appropriate grammatical
operation. The example connects the computational error directly to the inflection—word-formation
distinction emphasized in [2].

The original RELATIONAL_ADJECTIVE class also includes opma — opmanwix (orta —
ortalyg, «middle — centre»), oxin — exindik (6kii — Okildik, «representative —
representation/representative office») and kenin — keninodix (kepil — kepildik, «pledge/guarantor —
guarantee»). These forms can involve nominal or lexicalized meanings; their ending does not make
all occurrences relational adjectives. Each target contributes 24 questions, none solved at Top-1 by
either model. The examples expose heterogeneity within the existing class. Its original membership
and scores are retained, keeping grammatical interpretation separate from retrieval measurement.
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A source-localized check strengthens this interpretation. Article 43(3) of the Civil Code
states: «@uauanoap men oxindikmep 3andvl mynzanap 6oavin mabwvimaovr» (Filialdar men
okildikter zandy tilgalar bolyp tabylmaydy; «Branches and representative offices are not legal
persons») [11]. The plural exiroikmep (Okildikter) denotes institutional entities. Article 329(1)
begins «Kenindix 6ouvinwma renindik 6epywi» (Kepildik boyynsa kepildik berusi; «Under a
guarantee, the guarantor») [11]. In that construction, xenizoix supplies the nominal designation of a
legal arrangement. These attestations establish available nominal uses, not the proportion of such
uses in the training data.

For the three derivational targets just discussed, failure depth also varies substantially. Median
expected ranks for opmanwvix (ortalyq) are 19,905 in FastText and 26,039.5 in Word2Vec; for
oxinoik (Okildik), 83.5 and 1,301.5; for xeninoix (kepildik), 223.5 and 4,741.5. The observations
support different levels of retrieval difficulty within the same suffix family. They do not establish
that lexicalization alone explains the differences, because contextual distributions and the
availability of competing forms have not been independently controlled. Treating the entire class as
one grammatical operation would hide this distinction.

The implication is a distinction between a form-based benchmark and a function-based
grammatical analysis. The benchmark validly tests retrieval of designated -/Ig extensions, but its
label alone cannot support conclusions about adjective formation. Likewise, case-labelled
homographic forms may require contextual disambiguation before every token receives that
grammatical analysis. This is where philological interpretation contributes something that model
ranking cannot provide: it identifies the lexical category and contextual function actually being
claimed, rather than accepting an automated label as its own validation.

Local coherence, transfer and failure structure

FastText’s mean within-relation offset cosine is 0.125475, versus 0.069838 for Word2Vec,
and it is higher in all eight relations. Leave-one-out classification assigns 166/200 offsets correctly
(83.0%), versus 139/200 (69.5%). Yet the 28 inter-centroid similarities correlate strongly across
models: Pearson r = 0.901243 and Spearman p = 0.903667 (Figure 1). These findings distinguish
tighter local form relations from the broader arrangement of the selected classes. They do not show
that a vector space reproduces a language-wide grammatical system, nor that the centroid structure
is independent of the chosen vocabulary.

Pearson r = 0.901

0.2 1

0.14

0.04

FastText relation-centroid cosine

—0.1 A

-0.05 0.00 0.05 0.10 0.15 0.20 0.25
Word2Vec relation-centroid cosine

Figure 1 — Correspondence of within-model relation-centroid similarities

Note. Each point represents one of 28 pairs among eight benchmark relations. The display compares internal cosine
values, not aligned coordinates.

Primary cross-domain transfer is harder: FastText retrieves 42/260 forms (16.15%) and
Word2Vec 20/260 (7.69%), with MRR 0.3041 and 0.1963. In the 694-question sensitivity set,
Top-1 is 22.05% versus 10.23%. The direction persists, but neither set supports uniformly
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successful transfer. In particular, both models have zero primary locative Top-1 accuracy, and
plural Top-1 favours Word2Vec. The shared corpus and uneven domain—relation coverage also
mean that this is lexical transfer within a legal register, not generalization to a new register.

In  orcayankepwinix Jlcayankepuinikmen MYRIK mynikmen (jauapkersilik
Jauapkergilikten :: miilik : miilikten; «liability : from liability :: property : from property”),
FastText ranks the answer first and Word2Vec third. In wasein : wagvimovr . yximem
ykimemmi (sagym : sagymdy :: tikimet : tikimetti; «appeal : appeal. ACC :: government :
government.ACC»), ranks are 1 and 116. The second example transfers an accusative relation
from a procedural term to a state-domain term while changing -oet (-dy) to -mi (-ti). It shows
that cross-allomorph success is possible, not that the models resolve these nouns’ functions in
complete sentences.

Table 4 presents the five principal statistical comparisons. The overall Top-1 difference
remains 0.062292 after target-pair aggregation. Primary transfer has a question-weighted
difference of 0.084615, but an equally weighted 44-unit difference of 0.097348. These are
different estimands, not inconsistent results. All reported intervals exclude zero; nevertheless,
their conditional support should not be expanded into an architecture-wide causal claim. The
corrected permutation columns, rather than superseded values elsewhere in the archive, supply
the reported p-values.

Table 4 — Paired statistical evidence from the archived corrected analysis

Test/ Unit; n FT - W2V Bootstrap 95% ClI Wilcoxon Permutatio | Rank-
metric Holm p n Holm p biserial
T1: Top-1 Target pair; 200 +0.062292 | [0.036667; 0.088125] | 0.00003621 0.000120 0.4092
T2: MRR Target pair; 200 +0.088123 | [0.066868; 0.109694] 8.899 x 0.000050 0.5245
10710

T3: Transfer | Domain-relation; +0.097348 | [0.022159; 0.175379] 0.019124 0.032898 0.6417
Top-1 44

T4: Transfer | Domain—relation; +0.114374 | [0.055427; 0.177677] 0.000814 0.001560 0.6303
MRR 44

T5: Relation; 8 +0.055637 | [0.035761; 0.079820] 0.015625 0.015625 1.0000
Coherence

Rank tails clarify the practical scale of failure. Expected-answer ranks exceed 1,000 in 96/4,800
FastText cases (2.00%) and 688/4,800 Word2Vec cases (14.33%). Median ranks are 3 and 6, but
mean ranks are 169.22 and 1,552.88 because of the long tail. Within-relation frequency quartiles show
FastText Top-1 advantages of 8.56, 8.94, 5.30 and 1.74 points from the lowest to the highest stratum.
These are relative frequency strata, not evidence that all lower-quartile forms are rare. Frequency and
morphological category cannot be treated as experimentally manipulated causes.

The paired outcome counts make the model comparison transparent. Both models answer
1,167 general questions correctly and miss 2,886; FastText alone succeeds on 523 and Word2Vec
alone on 224. In primary transfer, the corresponding counts are 11, 209, 31 and nine. Thus, the
differences do not mean that every FastText success replaces a Word2Vec failure or that the two
systems err on disjoint vocabulary. Their large common failure set is especially important for
linguistic interpretation: the comparison locates relative strengths within a difficult reference task
rather than demonstrating reliable automatic morphological analysis.

The error denominator differs by model because their numbers of successful predictions differ.
Among 3,110 FastText failures, 2,091 share the target’s prefix-family proxy (67.23%); among 3,409
Word2Vec failures, 1,451 do so (42.56%). The corresponding transfer proportions are 128/218
(58.72%) and 64/240 (26.67%). Table 5 reports the distribution across all five diagnostic categories.
A same-prefix prediction can still select a different case or derivative, as wexapanwviy (sekaranyii, «of
the border») versus wexapanvix (sekaralyq, «border-related») demonstrates. The proxy measures
orthographic locality, not grammatical correctness or expert-confirmed stem identity.
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Table 5 — Error distributions among incorrect Top-1 predictions, %

Context / model Errors Prefix- Expected Other Relation Unclassifie

(n) family suffix, wrong | relation | suffix, wrong | d lexical
proxy lexeme suffix lexeme

General / FastText | 3,110 67.2347 3.4727 3.5048 8.7138 17.0740

General / 3,409 42.5638 3.8721 16.1631 6.6882 30.7128

Word2Vec

Transfer / FastText | 218 58.7156 1.3761 6.4220 9.1743 24.3119

Transfer / 240 26.6667 1.6667 20.4167 7.9167 43.3333

Word2Vec

Linguistic contribution and limitations

The findings connect two levels of analysis. Distributional measurements show which attested
form relations are accessible to each representation; morphological interpretation determines what those
relations mean linguistically. Character n-grams can strengthen local form associations [6], but they are
not identical to morphemes [9]. Coherence and retrieval can diverge, as expected from the distinction
made in [8]. The present additional contribution is that even an explicitly morphological same-
allomorph comparison can be misleading when its target lexemes are not matched.

Recent Kazakh philological studies help distinguish the grammatical and register-specific
implications of these findings. Samekbayeva’s account of multifunctional affixes [2] informs the
reinterpretation of the mixed derivational class. Mamyrbek’s register perspective [3] supports
treating legal vocabulary as situated material rather than as an unqualified sample of the language.
Mursalimov’s attention to grammatical relations [4] marks the boundary of the evidence: suffix
retrieval does not establish agreement, government or sentence-level function. No historical
continuity or syntactic mechanism is inferred directly from the model scores.

Several limits remain. One corpus and one training instance per architecture do not separate
architecture effects from training variability. The rule-based reference set is small, concatenative
and uneven in allomorph coverage; author review does not constitute independent multi-annotator
validation. Target matching controls target identity but not source distributions. Archived vectors
permit checking geometry, whereas absent model binaries prevent rerunning vocabulary-wide
retrieval from scratch. The original environment versions and all statistical seeds are not fully
documented. Shared lexical material limits inferential independence, and no external-register or
downstream evaluation was conducted.

Practical use should therefore be diagnostic. For corpus lexicography, ranked competitors can
identify forms that need concordance inspection and contextual disambiguation. For morphological
resource design, the results motivate recording inflectional layers, derivational meaning and
allomorph coverage separately, with expert review of ambiguous pairs. Such applications follow
from the observed evidence; improved legal search, teaching effectiveness or automatic
grammatical correction have not been tested. A larger context-annotated resource, matched source
conditions and repeated model training would be necessary to evaluate those extensions.

Conclusion

The study used distributional retrieval, offset geometry, target-matched allomorph
comparisons and close analysis of Kazakh legal forms to distinguish morphological regularity from
orthographic similarity. RQ1 is answered by a heterogeneous relation profile: FastText improves
aggregate retrieval and local coherence, while genitive and derivational exceptions prevent a
universal model ranking. The similar centroid geometry does not erase these differences or establish
a complete grammatical representation.

For RQ2, same-allomorph advantages persist on average after target matching, but their
interpretation changes materially. Across 195 eligible targets, the FastText and Word2Vec contrasts
are 5.61 and 2.32 percentage points. The accusative FastText contrast shifts from an unmatched
+11.93 points to —0.68, showing why target composition must be controlled before an apparent
allomorphic preference receives a linguistic explanation.
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For RQ3, transfer examples and actual competitors show partial preservation of form relations
alongside lexical and grammatical mismatches. The -//g analysis demonstrates that a suffix-based
category can contain nominal or lexicalized uses, while prefix-local errors can still select an
unintended relation. The principal contribution is therefore an evidence hierarchy: written exponent,
target lexeme, distributional relation and contextual grammatical function must be distinguished.
The resulting diagnostics support more precise corpus and morphological-resource analysis, within
the limitations of the available legal corpus and reference set.

Data availability

The reference pairs, item-level predictions, relation vectors and statistical tables are deposited
in Zenodo (https://doi.org/10.5281/zen0d0.21409221). The additional allomorph comparisons are
derived from these archived materials using the procedure described above. Original legal
documents are identified by the Adilet source registry. Trained model binaries are not included in
the archived analytical package.

Funding: This research was funded by the Science Committee of the Ministry of Science and
Higher Education of the Republic of Kazakhstan under Grant No. AP25793567, «Pedagogical
model for the development of legal professionals’ linguoconflictological competence (within the
framework of the ‘Listening State’ concept)».
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KA3AK TIVIIHIH KYKBIKTBIK JIEKCUKACBIHIATbI
CO3 TYJI'AJIAPBIH BEKTOPJIBIK MOAEJIBJAEP APKBIJIBI TAJIIAY

Annarna. Ce3 TyIFalnapblHBIH JUCTPUOYTUBTIK YKCACTBIFBI MOJAENBIIH MOP(QOJOTHSIIBIK TYJIFa MeH
rpaMMaTHKAaIBIK KbI3METTI aKbIPATATBIHBIH ©3/IICHEH JojeaeMeiini. Makarama ockl Macee Ka3ak TUTIHIH KYKBIKTBIK
JIeKCUKAChl HeTi3iHme KapacTeippuibim, Word2Vec men FastText timmik mepekTi Tammay Kypajibl peTiHIe
naiinananeiianel. 3eprrey marepuansl 2 188 kyxkar men 12 327 449 TokeHHEH TypaThiH Kopmycka cyieneni. Ceri3
MopdonorusiblK KatbiHac OodibiHina ipiktenreH 200 sxynran 4 800 aHANOTHMSUIBIK TamnchblpMa KypacThIPBUIFaH.
KyTineTin ce3 TyiFachlH Taly IONAIri, KAaTBIHAC BEKTOPJAPBIHBIH YHIECIMALIITI, MOP(QOIOTHSIIHIK KaThIHACTAPABI
OpPTYPITi KYKBIK CcalaJapbIHBIH JIEKCHKAChIHA KOJIaHy HOTIDKENIEpi JKoHE KaTe jKayarTap TalIaHBIIl, OapFa Oipaei sxoHe
opTypIi aimoMopTapAbl HEICAHANEI €3 KYOBIH e3repTrell camblcThipy Kocburabl. FastText skammsl gonmik OoWbIHIIA
Word2Vec-teH sxorapsl HoTHke kopeeTTi (35,21% xone 28,98%). Anaiifa ik cenTiri MeH ce3)KacaM/IbIK KaTblHACTap
Oyy1 OacBIMIBIKTHIH OapibIK caHATKa OipIel TapalMaWTHIHBIH aHBIKTaAbl. EKi mapTrTa Ja cambICThIpyFa KeneTiH 195
XKym OoiipiHIIa Oipaedl asioMop() KaThICKaH TalChIpMaiapjaarbl OpTalia apThIKIIBLUIBIK 5,61 koHe 2,32 malbI3abIK
tapmak Oosybl. TaObic cenririne katbicThl FastText HoTkecinae Oacrtamkel 11,93 TapmakThlK aiibipMa HbICAHAIIBI
KynTap coiikecrenaipinrenae -0,68 tapmakka esrepmi. JleMek, KUBIHTBIK KOPCETKIIIKE CaTbICTHIPBUIATHIH CO3IEPIIH
Kypambl eneyii biknan ereni. JKekeaereH KaThbIHACTApABIH YHICCIMIITIrT opKeaKi OOJIFaHBIMEH, €Ki MOJENIbIC e
CaHaTTap apachlHAArbl JKAJMbl TEOMETPHSUIBIK KYPBUIBIM YKcac Ooijpl. 3epTTeyldiH FBUIBIMH MOHI — JKa3bLly
YKCaCTBIFbIH, CO3 TYJIFACHIH Ta0yIbl )KoHE I'PaMMaTHKAIIBIK TYCIHAIpYAl lepOec Oaranay. KopbeiTeiHabLIap Oip caiajibiK
KOPITyC TICH epexeliep HeTi3iH/e *KacalFaH ipiKTeMEHIH IIeTiHe TYCIHIipiei.

Tipek ce31ep: KYKbIKTBIK JEKCHKa, MOP(OJIOTHS, BEKTOPJBIK TaJlJay, co3kKacaM, AUCTPHUOYTHBTIK CEMaHTHKA,
Word2Vec, FastText.
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AHAJIN3 CJIOBO®OPM KA3AXCKOIM IPABOBOM
JEKCHUKH C TOMOIIBIO BEKTOPHBIX MOJIEJIEN

AHHoTanusl. /IucTpuOyTHBHOE CXOACTBO CIOBOGOPM caMo IO ceOe HE JOKa3bIBACT, YTO MOJENb Pa3INuacT
Mopdoornyeckyro GopMy M rpaMMaTHdecKyto (yHKIUI0. B crarthe mcciemyercst 3TO pasrpaHMYeHHE Ha Marepuaie
Ka3axckoii mpaBoBoii jexcuku; Word2Vec u FastText ucronb3yroTcsi Kak HHCTPYMEHTBI JTHHIBHCTHYECKOTO aHAIU3A.
Kopmyc Brimouaer 2 188 moxymentoB u 12 327 449 toxeHoB. Ha ocHoBe 200 map, mpeacTaBISIIOIIUX BOCEMb
MOpPQOIOTHYeCcKUX OTHOIIEHHH, chopmupoBansl 4 800 anamormif. OueHKa TOYHOCTH IOMCKA, COTJIACOBAHHOCTH
BEKTOPOB OTHOIICHHH, MEXIOMEHHOTO MepeHoca M OMMOOK JIONOJHEHAa CpPaBHEHHEM OJMHAKOBBIX M DPa3HBIX
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MTOBEPXHOCTHBIX AJTIOMOP(OB NpH GUKCHUPOBAHHOH 1eneBoit mape. O6mas tounocts FastText Berme, uem Word2Vec:
35,21% mnporuB 28,98%, omHAKO pe3yabTAaTHl PONUTENBHOTO IMAJeXa M CIOBOOOPAa30BAaTENbHON KaTeropuH
OTPaHMYMBAIOT YHHUBEPCATBHOCTh 3TOrO mpemMmymiectBa. Jms 195 map, momyckarommx o0a yCIOBHS CpaBHEHHS,
CpeIHsIsl Pa3HOCTh B IIOJIB3Y OJAWHAKOBOTO aNIOMOpP(da COCTaBIsET COOTBETCTBEHHO 5,61 1 2,32 MPOIEHTHOTO ITyHKTA.
B BuaHTeNnsHOM manexke mcxomHas pasHocTh FastText B 11,93 myHKTa mocie CONOCTAaBIICHHUS OJMHAKOBBIX ICIIEBBIX
map MeHsercs Ha -0,08 IMyHKTa, BBIABISAA BIMSAHUE JICKCHUECKOTO COCTaBa BHIOOpKW. [IpW pasnmuumax IOKaIbHOMH
COTJIACOBAHHOCTH MOJICNIM COXPAHSIOT CXOJHYI0 TI'€OMETPUIO OTHOIICHMH Mexay Kareropusmu. HaydHblii BKiajq
3aKJII0YaeTCsl B Pa3/IeNIbHOM OLIEHKE CXOJICTBA HAIMCAHMS, IOMCKA CJIOBO(OPMBI M €€ rpaMMaTH4eCKON HHTEPIPETALHH.
BbIBO/IBI  OTpaHMYEHBl OJHUM CHEHHATU3UPOBAHHBIM KOPIYCOM U JTAJIOHHOH BBIOOPKOW, MOCTPOSHHOW IO
(opMabHBIM ITPaBUIIAM.

KaioueBble ciioBa: npaBoBas JIEKCHKa, MOP(OIIOTHS, BEKTOPHBIN aHaJIM3, CII0BOOOpa30BaHKE, TUCTPUOYTHBHAS
cemanTnka, Word2Vec, FastText.

Information about the author

Syrym Zhanzhigitov — PhD, Acting Associate Professor, Department of Kazakh Linguistics,
L.N. Gumilyov Eurasian National University, Republic of Kazakhstan, Astana, e-mail:
syrymphd@gmail.com, ORCID: https://orcid.org/0000-0002-7814-1378.

ABTOP TypaJbl MJIiMeT

KanwxururoB CpipbiM KanumypatoBuu — PhD, JL.H. I'ymuneB arbmparsr Eypasust yiaTThik
YHUBEpPCUTETI Ka3ak TiT OuTiMi KadenpachiHBIH KaybIMIACThIpbUTFaH mpodeccop M.a., Kazakcran
Pecniyomukacst, Acrana, e-mail: syrymphd@gmail.com, ORCID: https://orcid.org/0000-0002-7814-1378.

Cgenenusi 00 aBTope

KanxurutoB CeipbiMm KaumypatoBuu — PhD, un.o. accoummpoBanHoro mpodeccopa
Kadenpsl Ka3zaxckoro si3plko3HaHHUS EBpasmiickoro HamuoHanbHOTO yHUBepcutera umenu JL.H.
I'ymuneBa, PecnyOmuka Kaszaxcran, Acrana, e-mail: syrymphd@gmail.com, ORCID:
https://orcid.org/0000-0002-7814-1378.

Received 14.07.2026
Accepted 27.09.2026

https://doi.org/10.53360/3080-3861-2026-3(7)-4
FTAMP: 16.21.55

M.E. OnijoB
AGait areiHarel Kazak YITTBIK Me1arOrMKaNbIK YHUBEPCUTETI,
050010, Kazakcran Pecryonukacel, AnMartsl K., JIOCTBIK JaHFBUTBL, 13
ORCID: 0000-0001-9876-4516
e-mail: marlenadilov88@gmail.com

MAT'’KAH HIBIFAPMAJIAPBIHAAT'BI TAPUXU TIUIAIK BIPJIIKTEP:
KYPbIJIBIMbI MEH CEMAHTHUKACHI

AmnjgaTtna. Makamaga Markan JKymabaeB mipiFapMayiapbl TUTIHIH Kasipri Kasak o/eOu TiTiHEH epeKIIeNeHeTiH
(hOHETHKAIBIK, JIEKCHKA-CEMaHTHKAIIBIK, MOP(HOTIOTHSIIBIK KOHE CHHTAKCHCTIK OSINTinepi TapiXy-TMHT BUCTUKAJIBIK TYPFBIIaH
KapacThIPbLIa/Ibl. 3epTTEY/[IH MaKcaThl — aKblH KOJIIAHBICBIHAFbl ©3rellle TYJIFaIap/bl JKYHener, oaapIblH KailChichl KoHEe
TYPKUTK KabatneH, XX Facelp OachIHIAFbI ’ka30a TiJT HOPMACHIMEH, aybI3eKi JKOHE aiMaKTHIK KOJJaHBICTApMEH, COH/IAM-aK
©JICHHIH BIpFaK-OybIH KYpBUIBIMBIMEH cabaKTac eKeHiH aHblKTay. Marepuan perinne M.JKymabaes mbirapmaiapsiHbiy 2013
XKBUTFbI OIpiHIII TOMBI, KOHE KOHE Ka3ipri TYPKi TUIIEpiHEe KaTBICTBI CO3IIKTEP MEH TapHXH-TMHIBUCTHKAJIBIK €HOEKTEp
NaiiaMaHbuIbl.  3epTTeyAe CHIIaTTaMallbl, CalbICTBIPMANIBI-TAPUXH, KOHTEKCTIK JXOHE KOMIIOHEHTTIK Tajiay omicrepi
KoJMaHbULIbl. HoTmkecinne epreHui-kemn, Oy, TyMaK, Y)KMak, y3iM, IIYHIiHII, TOHIpi, Haxaral, ecit, ycay Tapi3ai
TYJFaap/ibH OlpKaTapbl TapHXH HYCKaJIapMeH cabaKTac eKeHi KepceTii; axac, KYJlik, KypTKa, Tam, JIIe, TaMyK, Kelry,
casiK, *ail Tachl, Op/ia, HOSIH, K60e CHSIKTHI JIeKCeMaslapblH KOHEPIeH HeMece TapUXH CeMaHTHKAChl alKbIHAAIIBI. -bIH/-1H, -
TYFBIH, -YIi, JaFbl TOpi3Al (opMamap MeH KelOip KOC Ce3lepAiH KYpBUIBIMBI Jla TAPUXU JKOHE IMOITHUKAJBIK KbI3METI
TYPFBICBIHAH CHIIATTANABL. 3epTTE€y aKbIH TUTHIETI ©3remIeNiKTepai Ke3[EeHWCOK aybITKy eMec, o/eOu TiJI TapUXbIHBIH
KabaTTapbIH CaKTaFaH MOATUKAJIBIK XKYiie peTiHae OaramaHabl.
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