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This article presents a quantitative analysis of literary text at the graphological and
phonetic levels. The study is based on the experimental research corpus of short stories
by M. Yatskiv. A text array has been created for statistical research at the symbol
(grapheme) level. The absolute (number) and relative frequency of each symbol of the
extended Ukrainian alphabet has been calculated in the entire text array. Based on these
frequencies, the rank of each symbol has been determined, and entropy has been
calculated using the standard formula for the corpus as a whole, as well as for
sequentially and randomly selected text segments of 108 characters each. For the entire
text array and separately for sequentially and randomly selected segments, the
distribution of characters by type and the euphony of the text have been calculated.
Euphony has been defined as the proportion of vowels, sonorants, and voiced consonants
in the text. The degree of correspondence between the frequencies of characters in the
entire corpus and in the segments has been assessed using Pearson’s chi-squared test.
The frequency distribution of characters in the research text array has been taken as the
hypothetical theoretical distribution function, and the chi-squared statistics have been
calculated for each segment. The null hypothesis stated that "the frequency distribution of
characters in a given segment does not differ from the corresponding distribution in the
full text." Simultaneously, the rank of each character in the frequency distribution has
been determined for every segment. All calculations have been made using programs in
Python. The results have been compared with similar analysis of short stories by Vasyl
Stefanyk. The findings demonstrate that even a randomly selected segment as small as
one hundredth of the corpus can approximate the overall frequency distribution of
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characters with high probability. Moreover, the results indicate that for novellas as a
genre with stable structural elements within a specific period of a national literature
(e.g., Yatskiv and Stefanyk), linguistic statistics show minimal variation.

Key words: text corpus, text array, writer's idiolect, sequential samples, random
samples, entropy, melodiousness of the text.

Ivox JLH., Iuiika 10.I. Yacmoma Guxkopucmannsa cumeonie AK KOMROHEHM
cmamucmuunozo npoghinio idionekmy nosenicmuxku M. Auykoea

Cmamms npucesiuena K8AHMUMAMUBHOMY AHANIZY XYOOICHbO20 MEKCMY Ha
epagonoziunomy ma gonemuuHomy pigHi. JocaiodceHHs NPosoOuUmsbCsa Ha mamepiani
eKCHepUMEHMANbHO20 O00CTIOHUYbKO20 Kopnycy Hoeen M. fykoea. /[na npoeedenms
CMAMUCMUYHUX O0CHI0JCEeHb HA PIeHI cumeonie (epagem) 3 Hosen M. Ayxosa 6yno
ymeoperno mexcmosguti macug. Obpaxosano abconomuy (KinbkKicmvs) ma 6i0HOCHY
4acmMomy KOJMCHO20 CUMBOIY PO3UUPEHOI VKPAIHCbKOI abemKu y yilomy MmeKCmo8oMY
macuei. 3a ompumMaHumMyu Yacmomamu OJisi KOXCHO20 CUMBOLY OVIIO USHAUEHO 11020 paH2
ma nopaxosaro eHmponiio 3a 8i0N08IOHOI0 HOPMYION Y MEKCMOBOMY MACUBL 8 YLIOMY,
0J1A BUNAOKOBO NOCTIO0BHUX MA BUOPAHUX ceeMeHmie meKkcmy 008xcunoro 108 cumeonis.
Mna yinoeo mexcmosozco macugy ma oxkpemo Oifi NOCNIO08HO | 8UNAOKOBO BUOPAHUX
ceameHmis 0y10 00paxo8ano po3noodil CUMEONIE 3a MUNAMU MA MUTO3EYUHICIb MEKCY.
Munosgyunicms usHauanu K 8i0COMOK CYKYNHOCMI 201OCHUX, COHOPHUX MA O38IHKUX
OyK6. 3a pesyrbmamamu npogedeHux 0OUUCIeHb 0Y10 NPOAHANI308AHO BI0N0BIOHICMb
yacmom CUMB0I8 Y YIIOMYy mMeKcmi ma GUOpaHux ceameHmax. 3a meopemuuHe
niotpyums oyno e3samo Kpumepitl 3200u K. Ilipcona . 3a cinomemuuny meopemuyHy
DyHKYit0 po3nodiny OyI0 NPUUHAMO YACMOMHUL PO3NOOLL CUMBOJIE ) OOCTIOHUYLKOMY
macuei mekcmy. [ KOMCHO20 BUOPAHO20 cecMeHm) O0O0YUCTI08ANU CMAMUCTIUKY
kpumepiwo Ilipcona. 3a nynvogy cinomesy nputinsaiu meepoxcenns: "y mexcmi-eubipyi
PO3NOOINL 4acmom CUMBOI8 PO3ULUPEHOT YKPAiHCbKOi abemKu He GIOPI3HAEMbCA 60
8I0N0BIOH020 p0o3nodiny 6 mexcmi-penpezenmanmi’. Ilapanenvno onsa mexcmy-eubipKu
BUBHAYUEHO PAHE KOHCHO20 CUMBOILY 8 YACMOMHOMY PO3n00ini. Bci 06uucients 6UKOHAHO
3a 00NOMO2010 81ACHUX npocpam Ha Mol Python. Ompumani pe3ynomamu nopisHaHo 3
ananoziunumu ons Hogen Bacuna Cmeghanuka. [osedeno, wo npu eunadkogomy uoopi
ce2Menmy, po3Mip AKO020 CMAHOBUMb HABIMb O0O0HY COmy 00CA2y MEKCHY, MONCHA
ompumamu 3 8UCOKOI0 GIPOIOHICIIO YACMOMY CUMBONI8 y écbomy mekcmi. Tlokasano,
WO OJ1s HOBeNU SIK HCAHPY 31 CMIUKUMU HCAHPOMBOPUUMU eJIeMEHMAMU 8 NEeGHUX YACOBUX
pamkax — KOHKpemHoi  Hayiowanvhoi — aimepamypu  (HAyxie  —  Cmeghanux)
JIIH280CMAMUCTUYHI NOKA3HUKU 0YOYMb MAMU MIHIMATbHE PO3XOO0NCEHHSL.

Knrouoei cnoea: mexcmoguii KOpnyc, MmMeKCmMosull macug, Ii0ioniekm asmopa,
nocio06Hi 6UOIPKU, BUNAOKOBI BUOIPKU, eHMPONis, MeI0OIUHICINb MEeKChY.

Introduction. Modern linguistic research is characterized by the integration
of diverse methods and techniques, comprehensive approaches to the study of
linguistic phenomena, the inclusion of perspectives from various scientific
disciplines, and the use of advanced technical and informational resources.

Statistical methods are used in linguistics because language has measurable
properties, the internal interdependence between the qualitative and quantitative
aspects of linguistic structure, the relationship between the frequency of linguistic
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units in speech and certain statistical patterns, and the ability to obtain objective
data independent of the researcher’s subjective perception.

Quantitative methods enable the wunderstanding of the quantitative
characteristics of the research object, the exploration of the qualitative
characteristics underlying these quantitative aspects, and the identification of the
processes through which quantitative features transit into a new quality. In
contemporary research, quantitative calculations are greatly simplified and
accelerated by specialized computer software. Such software processes large
datasets quickly. It provides reliable estimates of frequencies, tests the validity of
selected features, and verifies conclusions reached by other methods.

Theoretical Background. In modern linguistic stylistics, terms such as

nmn "o on: " on:

"style," "author’s style," "idiostyle," "idiolect," "individual style," "style of the
author," "author’s idiolect" are often used interchangeably to denote the
characteristic features of a writer's individual speech, yet they lack clear and
transparent definitions and criteria for differentiation. Researchers primarily
focus on the functioning of linguistic means in literary texts. B. Stelmakh
identifies the dominant features of an author’s idiolect as peculiarities of use of
particular vocabulary layers, sound, visual and olfactory imagery, the
condensation or non-condensation of lexemes, punctuation, stylistic variation of
syntactic constructions, rhythm, euphony, and narrative composition (Stelmakh,
2004, p. 231). O. Pavlyshenko identifies lexical units that are either unique to a
specific author’s works or appear more frequently in them than in the works of
others as markers of the author’s idiolect (Pavlyshenko, 2004, p. 314). A.
Naumenko interprets idiolect as the style of an individual, representing a level of
the speech system below functional style (Naumenko, 2003, p. 203), while O.
Selivanova defines idiolect as an individual version of language, reflected in a
speaker’s unique set of speech characteristics. An idiolect includes both elements
of linguistic norms and usage, and demonstrates the level of individual linguistic
activity. In written texts, an idiolect reveals traits of idiostyle (Selivanova, 2008,
p. 173).

The structure of a writer's idiostyle manifests itself at all linguistic levels,
from phonetics to complex syntactic constructions. The linguistic analysis of style
as a system is most effectively conducted at the level of language structure, with
the lexical and syntactic levels considered the most productive in style creation,
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leading to numerous studies focused on these aspects (Karasov & Levchenko,
2022; Lototska & Saban, 2023; Seminck et al., 2022).

However, the graphological and phonetic levels remain the least studied,
particularly in terms of quantitative analysis through corpus-based methods. In
our opinion, a writer’s idiolect can also be identified through statistical indicators,
such as the frequency of symbols, which could serve as a basis for analysing the
phonetic level — a level whose potential for distinguishing style should not be
underestimated.

The works of the talented Western Ukrainian writer Mykhailo Yatskiv
occupy a prominent place in the history of Ukrainian literature as a distinctive
and complex phenomenon. His works have been the subject of extensive literary
and scientific debates; his short stories have been widely translated into Czech,
Polish, German, French, and even Japanese, and included in anthologies of the
world’s best short stories. Despite the considerable scholarly attention that
Yatskiv’s work has received (Tkachuk, 2013; Kryvuliak, 2007; Melnyk, 2011),
further study remains relevant, particularly through the application of
contemporary theoretical and methodological approaches, including corpus
technologies and linguistics.

Methodological notes. For this study, 42 short stories by M. Yatskiv from
the collection "Black Wings" (Yatskiv, 2016) have been selected. General
quantitative characteristics of the research corpus are as follows: characters —
232184, word uses — 53978, word forms — 30424. For comparative purposes, the
corpus of Vasyl Stefanyk’s short stories has been used, with the following
quantitative characteristics: characters — 232184, word uses — 53978, word forms
—30424.

To conduct a statistical analysis at the character (graphemes) level, a text
array has been created from M. Yatskiv’s short stories, including only the
characters of the extended Ukrainian alphabet (letters, spaces, hyphens, and
apostrophes). This array then has been divided into paragraphs of equal length,
each consisting of 108 characters; if the last paragraph was less than 108
characters long, it was excluded from the final dataset. The study has been
conducted according to the methodology proposed by I. Kulchytskyi
(Kulchytskyi, 2019a; Kulchytskyi, 2019b), which involved the following steps:

Calculating the absolute (total count) and relative frequency of each
character in the extended Ukrainian alphabet across the entire text array.
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Determining the rank of each character based on its frequency and

calculating its entropy using the formula (Seminck et al., 2022):
H=-%¥Eplogp: (1)

where p;is relative frequency of the i-th character.

Determining the size of the text segment in paragraphs of 108 characters.
The sample size has been determined by dividing the number of paragraphs in the
text by 100. The remainder has been used to organize the sequential selection of
text segments.

Sequentially selecting segments of the specified length. Segments of 108
characters have been selected sequentially, starting from the first paragraph of the
text array. The absolute and relative frequency, rank, and entropy has been
calculated for each character of the extended Ukrainian alphabet within the
selected segment. After reaching the end of the text array, the selection and
subsequent calculations of consecutive segments began with the second
paragraph of the text array, then with the third, and so on. The number of offsets
from the beginning of the text has been regulated by the remainder of dividing the
number of paragraphs by 100. Once the selection of consecutive segments has
been completed, the average frequency and entropy of each character have been
calculated.

Making similar calculations for randomly selected text segments.

Calculating the distribution of characters by type and the euphony of the
text. These calculations have been made for the entire text array and separately
for sequentially and randomly selected segments. Euphony has been defined as
the percentage of the total number of vowels, sonorants, and voiced letters
relative to the total number of characters.

Determining the average frequency rank of each character. Based on the
results, the average rank has been calculated, representing the position each
character occupied both in the entire text and in each segment.

Analysing the correspondence between the frequencies of characters in the
whole text and selected segments: This analysis was based on the results of the
calculations. Pearson's chi-squared test served as the theoretical basis (Oakes &
Farrow, 2007). The frequency distribution of characters in the text under study
has been treated as a hypothetical theoretical distribution function. For each
selected segment, the Xzexp statistic has been calculated. The following statement
has been accepted as the null hypothesis Hy: "In the sample text, the frequency
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distribution of the characters of the expanded Ukrainian alphabet does not differ
from the corresponding distribution in the text array".

The following steps have been taken for testing:

The absolute frequency of the characters of the extended alphabet has been
calculated for the sample text;

Then, these frequencies have been used to calculate the statistics of the Xzexp
criterion;

fo — ¥'1ar1 has been determined using the appropriate table (National
Institute of Standards and Technology, n.d.) at the significance level a=0,05 and
degrees of freedom for k=36 (corresponding to the number of characters in the
extended Ukrainian alphabet);

If )(Zepotcr , the hypothesis has been rejected; otherwise it has been accepted.
Simultaneously, the rank of each character in the frequency distribution has been
determined for the sample text.

All calculations have been made using our own Python programs. The
results have been compared to those obtained for Vasyl Stefanyk’s stories.

Results and Discussion. The frequency of characters in M. Yatskiv’s short
stories, in comparison with the frequency of characters in V. Stefanyk’s works, is

illustrated in Fig. 1.

Y |

-.1,'I.L'.=I‘——.—_|I-I-§_ra‘_:|-"‘.S_-lﬂl‘CI:EI:.:C.L'l—Z'AErE—C:I_T

L
b
2
]
5P

o [/ A5k WL Stafanyk

Figure 1. Frequency of characters in text arrays
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As shown in Figure I, the overall frequency of characters in the texts by
both writers corresponds to the typical frequency patterns observed in fiction.
This finding supports the thesis regarding the stability of character frequency
within a given language, functional style, and genre. Excluding the space symbol,
which consistently shows the highest frequency, the remaining characters can be
categorized into high-frequency (O, U, A, 1,), medium-frequency (E, P, B, C, T,
H, K, M, 1, vV, JI, I1, 4, 3), and low-frequency (b, I', b, X, Y, L1, 1, 10, K, 1, €,
@, I, I, -, <, T — 0%) groups.

Subsequently, consecutive and random samples from the text array of
M. Yatskiv’s short stories have been processed and compared with the frequency
of characters in the entire text (8700 samples have been analysed). The results are
presented in Table 1.

Table 1. Comparison of the frequency of
characters in the whole text and samples

Frequency
Charact
or Entire Samples (mean)
text Consecutive | Random

A 0.07453 0.07469 0.07451
b 0.01636 0.01633 0.01640
B 0.04742 0.04771 0.04748
I 0.01470 0.01474 0.01468
I 0.00015 0.00016 0.00015
| 0.02857 0.02863 0.02857
E 0.03895 0.03886 0.03892
€ 0.00405 0.00409 0.00403
XK 0.00722 0.00716 0.00722
3 0.01833 0.01831 0.01836
" 0.05397 0.05398 0.05407
I 0.04748 0.04744 0.04749
I 0.00493 0.00489 0.00491
u 0.01079 0.01083 0.01082
K 0.03085 0.03099 0.03088
JI 0.03613 0.03612 0.03609
M 0.02415 0.02404 0.02416
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Frequency
Charact
or Entire Samples (mean)
text Consecutive | Random

H 0.04735 0.04714 0.04741
O 0.07520 0.07531 0.07518
IT 0.02429 0.02432 0.02424
P 0.03447 0.03435 0.03447
C 0.03427 0.03426 0.03424
T 0.04118 0.04115 0.04115
v 0.02891 0.02895 0.02891
O 0.00090 0.00088 0.00091
X 0.01070 0.01069 0.01068
L1 0.00531 0.00532 0.00531
4 0.01089 0.01084 0.01089
I 0.00763 0.00765 0.00762
1T 0.00424 0.00423 0.00423
b 0.01255 0.01248 0.01252
1O 0.00710 0.00696 0.00706
A 0.02034 0.02025 0.02036
¢ 0.00095 0.00095 0.00096
- 0.00091 0.00094 0.00091
<Sp> 0.17423 0.17437 0.17423

The mean value has been calculated using the formula:

z  Lxmg
X= Emi (2)

where x, 1s the variant, n, 1s the number of occurrences of the variant in the
experiments, and i is the variant number.

The standard error has been calculated using the formula:
Lixi—%)%n; (3)

g=|
where x, 1s the variant, n, is the number of occurrences of the variant in the

3 Eng

experiments, i is the variant number, and = is the mean value.

As indicated by the results, there are no significant differences in the ratios
between sequentially and randomly selected segments, nor between these
segments and the entire set of works.
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Thus, the set of characters consists of letters of the Ukrainian alphabet,
spaces, apostrophes, and hyphens. This set has been further divided into three
subsets: vowels, consonants, and special characters. Special characters include
spaces, apostrophes, and hyphens. The frequency of each character has been
calculated separately for each subset within the sequentially and randomly
selected segments, as well as for the entire set of works. The results are presented
in Table 2.
Table 2. Distribution of characters by type

Samples (mean)

Character type | Entire text

Consecutive | Random
Vowels 78768 758 758
Consonants 111510 1073 1073
Special 56610 544 545
characters

As shown in Table 2, there are no significant differences in the ratios within
each subset when comparing sequentially and randomly selected segments to the
entire set of works.

To analyse the euphony of M. Yatskiv’s texts, the set of Ukrainian language
phonemes has been divided into vowels and consonants. The consonants were
further categorized into sonorants, voiced obstruents, and voiceless obstruents,
without distinguishing between palatalized and non-palatalized (hard vs. soft)
consonants (see Fig. 2).

| The whaole texwt  mSequential samplas mRandom samples

40990

SONOROUS WOICED VOICELESS

Figure 2. Distribution of consonants by type
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The degree of euphony has been measured as the percentage of vowels,
sonorants, and voiced obstruents taken from the text. Table 3 presents a

comparison of the statistical characteristics of euphony between the texts of M.
Yatskiv and V. Stefanyk.

Table 3. Melodiousness of the Texts

Sample Type M. Ve
Yatskiv | Stefanyk

Entire text 0.78 0.79

Sequential 0.78 0.79

samples

Random samples | 0.78 0.79

With minor differences, these characteristics are nearly identical and align
closely with the average for works of fiction.

Based on the absolute (number) and relative frequency of each character of
the expanded Ukrainian alphabet, calculated across sequentially and randomly
selected segments as well as the entire text array, entropy has been calculated
using the appropriate formula (Loukas & Chung, 2022). The results are presented
in Table 4.

Table 4. Entropy of Characters in the Text and Samples

) Entire Samples
Coefficient -
text General | Consecutive | Random

Number of experiments | 1 17400 | 8700 8700
Maximum value 4.467 4.54388 | 4.54388 4.524274
Minimum value 4.467 4.35364 | 4.353641 4.374502
Average value 4.467 445116 | 4.446842 4.45547
Standard error 0 0.02694 | 0.03203 0.019718
Spect f fluctuati

pectiumm of Tuetuation | 0.0002 |0.000343 | 0.000211
of average frequency
Standard deviation error | 0 0.0002 | 0.000343 0.000211
Relative error 0 0.00009 | 0.000151 0.000093
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Based on the results of the calculations, the correspondence between the

frequencies of symbols in the entire text and the selected segments has been

analysed using Pearson's chi-squared test (). The data are presented in Table 5.

Table 5. Frequency of Characters According to Pearson’s Chi-Squared Test

Text Number of | Type of | Number of | Percentage of
samples samples matches matches
M. Yatskiv, | 8700 Sequential 2508 28,83%
short
) 8700 Random 7855 90,29%
stories

Simultaneously, the rank of each character in the frequency distribution has

been determined for the sample text, as shown in Table 6.

Table 6. Rank of Characters in the Research corpus

Character Rank Rank
averaged calculated

A 3 3

b 20 20

B 5 6

I 21 21

I 36 36

)| 15 15

E 9 9

€ 32 32

X 28 27

3 19 19

141 4 4

I 6 5

I 32 30

i 24 24

K 13 13

JI 11 10

M 17 17
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Character Rank Rank
averaged calculated

H 6 7
O 2 2
IT 17 16
P 11 11
C 11 12
T 8 8
v 14 14
o 34 35
X 23 25
L1 29 29
q 24 23
LI 26 26
111 31 31
b 22 22
1O 27 28
A 18 18
’ 33 33
- 36 34
<Sp> 1 1

Analyzing the results, it can be concluded that by randomly selecting a
segment as small as one hundredth of the text volume, it is possible to obtain,
with high probability, a frequency distribution of characters that closely matches
that of the entire text.

Conclusions and perspectives. Quantitative analysis of texts at different
linguistic levels, together with automatic corpus processing and statistical
calculations, allows for the identification of important characteristics that can
clarify aspects of a writer’s idiolect and help to draw conclusions about the
aesthetic significance of the texts in the research corpus.

The statistical characteristics of M. Yatskiv’s and V. Stefanyk’s short stories
closely align to the literary style and are almost indistinguishable from each other.
This finding has been proved through linguistic and statistical methods. We
hypothesize that for genres with stable genre-forming elements (such as short
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stories, dramas, poems, etc.) within specific periods of a particular national
literature, linguistic statistical indicators will show minimal variation. Proving
this hypothesis will require expanding the scope of the study and incorporating a
broader range of methods for analysing linguistic material.
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