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Abstract. Applying statistical methods to the analysis of allusion in literary text. The aim of this article is the study of
various allusive types via the methods of statistics. The statistical methods used are chi-square criterion and the coeffi-
cient of the degree of similarity. The peculiarities of the functioning of allusions are revealed through the comparison of
different allusive types in three genres of literature. The process of comparison of three genres, the identification of the
nucleus of each genre and other feature are presented in the article.
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Text is a population of units from the point of view of
statistics that can undergo observation and counting. The
use of formulas with an aim to detect some characteristics
of language units, seems to be difficult. But with the de-
tecting of laws and specifics of functioning of these vari-
ables the inner content of the text messages can be decod-
ed, as well as the reasons of text fullness with these units,
their correlation and interconnection. These signs are es-
sentially diagnostic, by means of which, on the one hand,
the identification of texts is carried out, on the other, ef-
forts are applied to penetrate into the depth of the text, not
accessible to direct observation [6]. However, the text in
its classical meaning [2, 7, 9, 11] is not the only object of
our analysis in this article. Text can be a set or corpus of
the works of one author, provided they belong to one gen-
re. For example, a sample of poems by T.S. Eliot can be
considered a set. Such text is also considered a collective
one, although the level of integrity is slightly different.
Integrity is ensured by the unity and stability of individual
style, author affiliation to a particular school or literary
movement and so on. The formation of one homogenous
population of the texts is based on concrete statistical and
linguist parameters. Thus, the aim of this article is to de-
tect the variance of allusive types in three genres of litera-
ture through statistic methods. Though the phenomenon
of allusion was analyzed by a great number of foreign and

Ukrainian linguists, such as P. Allan, R. Leppihalme,

M.V. Vorobiova, N.Y. Novokhachiova, V.P. Moskvin

and others, the methods of statistic were yet not applied to

the analysis of allusion. To cope with this task, the works
of V.I. Perebyinis and B.N. Golovin served as the basis of
this investigation.

In the course of forming the sample of text excerpts,
linguists primarily define its specificity and selection cri-
teria — linguistic and statistical, which should reflect the
homogeneity of the text and provide a quality selection of
material to be tested. On the one hand, this selection
should be based on the general principles of selection of
texts, on the other — certainly the features of units to be
detected in an array of text should be considered.

An array of text that consists of identical by multitude
fragments of texts by various authors is likened by the
criteria of selection and requirements to the selection of
material for corpus text [4]. Therefore, selection of mate-
rial is carried out on the following criteria:

1) diachronic — texts should belong to the same time peri-
od, which lasted from the late 19th century to the mid-
20th century, and is united by the literary movement of
modernism;
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2) representative — texts reflect the real state of a language
in the aforementioned period preserving author’s or re-
gional language features;

3) stylistic — texts constitute fiction by prosaic writers,
poets and playwrights. Critical essays, essays and other
kinds of genres were not taken into account;

4) authentic — all texts are not adapted or modified and so
reflect the real state of the language and organization of
a work;

5) quantitative — the number of words in the passages is
clearly determined and varies between 100 word forms.
Statistical calculations are based on the comparison of

three main genres of literature, that of narrative, lyrical

and dramatic [10, p. 10], namely the comparison of fea-
tures of allusive load within these genres. Due to differ-
ences in definition and classification of genres and kinds
of literature, to the group of genre we include a number of
literary works similar in the type of their linguistic and
cognitive orientation to an object or subject, or the act of
artistic expression: a word either depicts the objective
world (in case of prose work) or expresses the state of the
narrator (in case of verse) or reproduces the process of

verbal communication (in case of drama) [5, p.322].

To the corpus of three metasamples excerpts of works
or entire texts of authors whose work is related to the lit-
erary movement of modernism were included. In forming
the samples of drama and narrative genres we selected
randomly text excerpts with length from 900 to 1100
word forms, which is in average of 1000 word forms
each. The variation in the length of passages is caused by
logical completeness of the piece of the text — a paragraph
or a replica. Formation of the sub-samples in lyrical genre
metasample is characterized by grouping smaller poems
into one sub-sample with the number of units of 1000
word forms.

As V.1. Perebyinis states, the basis for the recognition
of random sampling as one that gives reliable results of
the study is the hypothesis that a large number randomly
selected units from the general population should ade-
quately represent it. Random sample corresponds to statis-
tics law on accidental events [8, p.20].

In general 210 sub-samples, that is 70 sub-samples for
each genre (or metasample), respectively, served as mate-
rial for the research. According to the table of "Sufficient-
ly big numbers" such quantity of samples will ensure reli-
ability of the results (p) with 99% reliability and relative
error (g) at 0,09%, which is quite satisfactory for linguis-
tic studies [3, p.57]. After all, as B.N. Golovin indicates,
the experience to use statistics for the study of the basic
phenomena of morphology and syntax in different styles
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of literary language convinces us that for sufficiently
plausible data of mean values and quota sufficient will be
a number of 10-20 samples with amount of 500 words.
However, phenomena with small frequency require a
larger number of observations of investigated frequency
and quotas [3, p. 58]. Therefore, the study of allusive
units, to one general population, which consists of 70
samples, were included 10 sub-samples based on the ex-
cerpts from the texts of seven authors that have been se-
lected to represent the phenomenon in a particular genre
of literature randomly.

General population of narrative genre is comprised
form the literary texts of such authors as J. Joyce,
V. Woolf, J. Conrad, H. D. Lawrence, W. S. Maugham,
G. Orwell, A. Huxley; lyrical genre T.S. Eliot,
W.B. Yeats, H.D. Lawrence, W.H. Auden, W. Owen,
E. Sitwell, D. Thomas; dramatic genre — S. Beckett,
A. Wesker, W.B. Yeats, W.S. Maugham, J. Osborne,
S. O'Casey, H. Pinter.

As this number of excerpts is selected from the rela-
tively small amount of text, it is insufficient to draw con-
clusions about the characteristics of the functioning of
allusions in three genres of literature in general, but
enough to talk about the peculiarities of the allusive units
in analyzed texts of the British author-modernists.

The first stage of the analysis is to determine whether
the sample or some of them such as drama and prose,
prose and poetry, drama and poetry are included to one
general population, or there are stylistic differences
among them due to linguistic or stylistic factors. Obvious-
ly, the comparison of the frequency characteristics of al-
lusions between three metasamples is possible with non-

parametric tests, one of which is a chi-square test (y?).
This is the most commonly used criterion for the study of
linguistic phenomena, because, unlike the Student's t test,
it enables comparison of more than two samples. Student
test, however, is useful to verify the materiality of differ-
ences and distances between pairs of arrays of comparable
texts (prose-drama, prose-poetry, poetry-drama).

With "chi-square" test the empirical observation data are
compared to the theoretical tabulated values and hypothesis
about the distribution of the studied units is defined.

In assessing the difference between empirical and theo-
retical distributions we need to know the value of the
probability and degrees of freedom that meet a specified
level of significance. For this purpose K.Pearson devel-
oped a standard table [1, p.162], in which the values of
the parameters at the intersection of probability and num-
ber of degrees of freedom give the probabilities that as-
sess the value of 2.

The distribution of absolute data of each sample is rep-
resented in the table (see Table 1) together with the sum
of the absolute frequencies in each metasample — 83, 293
and 579 units respectively for drama, prose and poetry, as
well as the amount of each type of allusions in three
metasamples.

That is, we analyze the eight types of allusions, where
107 units is the sum of mythological allusions, 267 — the-
ological, 239 — literary, 100 — historical, 40 — folklore, 45
— common, 14 — art-allusions and 143 — personal. The
number of 955 is a total amount of allusions in all
metasamples.

Table 1. The distribution of the absolute frequencies of different types of allusion in three metasamples

M T L H F C A P P
Drama 9 33 15 9 2 4 0 11 83
Prose 9 66 82 49 11 21 5 50 293
Poetry 89 168 142 42 27 20 9 82 579
p 107 267 239 100 40 45 14 143 955

Thus, %% = 955 - (1,07-1) = 66,85.

In order to check whether the data states the signifi-
cance of these differences, it is necessary to determine the
number of degrees of freedom equal to the product of the
number of columns minus one to the number of rows mi-
nus one [8, p.36]: f = (8-1) - (3- 1) = 14. The null hypoth-
esis is accepted at x* <y?,, and discarded when
= le%. For f = 14 we obtain the value Xzs%, which
corresponds to a value of 23,7, and le% =29,1. In our
case, index X2>X21%v or 66,85 > 29,1, that is much bigger
than the tabulated values, so the null hypothesis of homo-
geneity of the studied metasamples is rejected. This
shows the significance of the difference between the ob-
served texts and is caused by the specifics of allusion in
every text and its structural features of speech. It should
be added that if y? test showed significance, according to
which all three samples could be combined into one gen-
eral population, the distribution of allusive load would not
differ between metasamples and it could be argued that
the saturation of the texts by allusions is independent of
generic nature of the texts or is dictated by other laws.
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Obviously, if every genre of literature has a structured
set of different types of allusive elements, among them
are those that occur most often, so they are the nucleus of
the system, and those that are extremely rare or do not
occur at all, that is they are at the periphery of the matrix.
It should not be forgotten that the frequency of each type
of allusions not only depends on the genre of the work,
but also on the ideological orientations of writer’s literary
and cultural aspirations, methods of construction of the
text and its saturation by stylistic elements.

To determine the nucleus of the system and the periph-
ery, we need to calculate the relative frequency of different
types of allusive elements, or the percentage of the absolute
frequency of the total number of items in the corpus (see
Table 2). The total number of allusions for drama is 83
units, for prose — 293 units and for poetry — 579.

Relying on the data of relative frequencies it can be
summarized that the nucleus of drama is represented by
theological, literary and personal allusions, the main cor-
pus includes mythological and historical allusions, and to
the periphery belong common, folklore and art allusions.
Accordingly, in prose the nucleus is presented by literary,
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theological, historical and personal allusions, the main
corpus combines common allusions, and at the periphery
are folklore, mythology and art allusion. In poetry, the
nucleus contains theological, literary, artistic and mytho-
logical allusions, the main corpus also includes historical

allusions and periphery covers folklore, art and common
allusions. In terms of frequency common nucleus for
three compared metasamples is theological, literary and
personal allusions. Poetry is differentiated also by mytho-
logical allusions, and prose by historical ones.

Table 2. Absolute and relative frequency of allusions

. Drama Prose Poetry
Ne Types of allusion abs. freq. rel. freq. abs. freq. rel. freq. abs. freq. rel. freq.
1. Mythological 9,00/10,84 9,00| 3,07 89,00| 15,37
2. Theological 33,00(39,76 66,00| 22,53 168,00| 29,02
3. Literary 15,00(18,07 82,00| 27,99 142,00| 24,53
4. Historical 9,00(7,80 49,00| 16,72 42,00| 7,25
5. Folklore 2,00(2,41 11,00 3,75 27,00| 4,66
6. Common 4,00/4,82 21,00( 7,17 20,00| 3,45
7. Art-allusions 0,00/0,00 5,00| 1,71 9,00| 1,55
8. Personal 11,00|13,25 49,00 16,72 82,00( 14,16
Total 83,00/100,00 293,00( 100,00 579,00{ 100,00

Note. In bold type are the frequencies that belong to the nucleus, in italics to the main corpus, and the rest belong to the periphery

Relying on the data of relative frequencies it can be
summarized that the nucleus of drama is represented by
theological, and literary allusions, the main corpus in-
cludes mythological, personal and historical allusions, and
to the periphery belong common, folklore and art allu-
sions. Accordingly, in prose the nucleus is presented by
literary, theological, historical and personal allusions, the
main corpus combines common and folklore allusions,
and at the periphery are mythological and art allusions. In
poetry, the nucleus contains theological, literary, mytho-
logical and personal allusions, the main corpus also in-
cludes historical and folklore allusions and periphery co-
vers art and common allusions. In terms of frequency
common nucleus for three compared metasamples is theo-
logical and literary allusions. Poetry is differentiated also
by mythological and personal allusions, and prose by his-
torical and personal ones.

It is interesting to see what types of allusions are charac-
terized by frequency similarity among the three analyzed
metasamples. To obtain these data, we need to define
threshold zones and separate them by frequency. Follow
recommendation of V.l. Perebyinis [8], we decided to take
five frequencies — high, above average, below average,
average and law. Step of the threshold is determined as
follows: the difference between the highest and the lowest
frequency of unit is divided by 5 (the number of frequen-
cies). Therefore, for each metasamples the thresholds are
different. So, for drama the highest frequency is within
theological allusions — 33 units, and the lowest is within art
allusions — zero frequency. The difference will be 33. Then
for the frequency range 34 is divided by 5 and thus we get
6,6. According to the same scheme we get the frequency
ranges for prose and poetry with ranges of 15,4 and 31,8.
Allusive types are distributed according to frequency of
each metasample and are presented in Table 3.

Table 3. Distribution of allusive types according to frequency

Drama Prose Poetry
Frequency - - -
Range Type of allusion Range Type of allusion Range Type of allusion

High 26,8-33,0 | Theological 62,0-82,0 [Literary Theological 127,6-168,0 |Literary, Theological
Above average | 20,1-26,7 46,5-61,9 |Personal, historical 95,7-127,5 -

Average 13,4-20,0 | Literary 31,0-46,4 |- 63,8-95,7 |Mythological, personal
Below average | 6,7-13,3 |Historical, mythological, personal | 15,5-30,9 |Common 31,9-63,7 |Historical

Low 0-6,6 |Art-allusions, folklore, common 0-15,4 |Art-allusions, folklore, mythological 0-31,8  [Art-allusions, folklore,

common

Note. In bold type are similar for prose and poetry, in italics — for drama and poetry, underlined — for drama and prose.

Note. In bold type are highlighted allusions similar for
prose and poetry, in italics — for drama and poetry, under-
lined — for drama and prose.

With the coefficient of the degree of similarity of the
text corpuses (Q) comparison of three pairs of metasam-
ples can be carried out. The value of Q (%) for a pair of
drama-prose in the area of low frequency showed simi-
larity of 50% — for the art allusions and folklore allusions,
and at high frequencies — 50%. For drama and poetry in
the area of high frequency similarity is 50%, in the area of
frequency below average — 33,3% (historical allusions), in
the area of low frequency — 100,0% (art, common and
folklore allusions). For a pair of prose and poetry, we
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obtain the following indicators of similarity: zone of high
frequency — 100% (literary and theological allusions),
zone of low frequency — 50,0% (art and folklore allu-
sions). In other areas the similarities of frequency of these
pairs were not found.

Analyzing these figures, we can state that all frequen-
cies between three pairs of metasamples indicate the high
similarity of 100% in zones of low frequency for drama-
poetry pair and high frequency of prose-poetry pair, aver-
age similarity — 50% (for high frequency zone of pair
drama-poetry, low-frequency and high-frequency for pair
of drama-prose, low-frequency for pair prose and poetry)
and below average — 33,3% (for zones of frequency below
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average of drama-poetry pair). Those that have average
similarity and similarity below average are genre-
powerful or tend to have similarities. In cases of high sim-
ilarity which we observe in two cases are not genre-
powerful. However, according to preliminary data, in one
genre of literature quantitatively theological allusions
dominate, in other — literary ones, although both types
belong to the nucleus. Moreover, this similarity may be
caused by other factors. On stages of above average and
average similarities were not found at all. Overall, this
confirms the fact that the genre of literature affects the
functioning of different types of allusive elements in these
texts.

The obtained results allow checking and statistically
examining of numerous texts of three general populations
and establish relationships between dependent phenomena
and factors that affect the appearance of allusive units in
these texts. The scientific approach to the study of the use
of allusive word forms in the general system of stylistic
devices in three genres of literature of modernism period
is an important task of identification the dependence of
the functioning of these means from the genre form of
text and the specific motivations of the author. This would
help to find a solution why so many units at a certain
segment of the text or in a total corpus is present, and how
some types of units is subordinated to a particular genre
of literature or author.
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