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Abstract—Analysis of a translated text’s functional equivalence to its original based on the attainment
of rhythmic equivalence is an extremely important task of modern linguistics. The rhythmic compo-
nent is an integral part of functional equivalence, which cannot be attained without reproducing the
rhythmic devices of the original text. For the purposes of analyzing rhythmic devices in an original lit-
erary text and its translations, the authors have developed the software tool ProseRhythmDetector,
which can find and visualize lexical and syntactic devices in English- and Russian-language prose,
specifically anaphora, epiphora, symploce, anadiplosis, epanalepsis, reduplication, epistrophe, poly-
syndeton, and aposiopesis. The objective of this study is to present the results of the testing of Prose-
RhythmDetector on two English-language literary texts and their Russian translations: “Villette” by
Charlotte Bronté and “The Black Prince” by Iris Murdoch. Using the results obtained by the software
tool, the authors cross-referenced rhythmic devices in the original and translated texts and compared
rhythm aspects and their contexts. The experiment made it possible to identify specific characteristics
of a translator’s rendition of the author’s style, as well as detect and explain cases in which the use of
rhythmic devices in the translated texts do not correspond to the originals. The application of the Pros-
eRhythmDetector software tool significantly reduced the researchers’ workload by automatically
retrieving lexical and syntactic devices with a rather high accuracy (from 62% to 93% for different
rhythmic devices).
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INTRODUCTION

One of the problems of modern linguistics is the task of determining and analyzing the rhythm of lit-
erary texts. Rhythm is usually understood as a regular repeated pattern of similar and comparable units of
natural language that perform structuring, text-forming, and expressive-emotional functions. Rhythmic
devices of prose and poetry have independent characteristics and are not only a phenomenon of organi-
zation and perception of literary text, but also contribute to defining the author’s style [1].

Research in the field of automatic rhythm analysis is mainly concerned with poetic texts, for which
such analysis is based on identifying patterns of alternation of stressed and unstressed syllables and simple
quantitative characteristics such as sentence length and word frequency. However, rhythmic devices
include a large number of aspects at the phonetic, lexical, morphological, and syntactic levels. In this
regard, an interesting and difficult task is to create methods and tools for determining rhythm and describ-
ing it in specific parameters. With such parameters, researchers could compare rhythms of texts by differ-
ent authors, of different parts of one text, or of an original text and its translation [2]. Linguists also note
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the importance of preserving the author’s rhythm when translating a literary text into another language
and the fact that that rhythm is frequently distorted in translations of prose texts [3].

The research on rhythm in literary translation is complicated by the extreme complexity of the object
of research —prose rhythm, the intricacy and multidimensionality of the phenomenon of literary transla-
tion, as well as the limited mathematical tools and the lack of effective automated systems for evaluating
the parameters of the rhythm of the original and translated texts. However, some researchers do use math-
ematical methods to evaluate rhythmic devices [4].

With all of the above in mind, the authors set the objective of constructing a system of automated
retrieval of the complex of rhythmic devices used in literary texts and applying it to comparative analysis
of English-language original texts and their Russian translations. An important feature of the developed
tool is that it visualizes the rhythmic device search results for a given text, making expert analysis of indi-
vidual aspects easier.

CONSIDERED RHYTHMIC DEVICES

In this study, the rhythmic characteristics of a text are determined by examining the use of rhythm-cre-
ating literary devices, which are based on repetition of a certain number of elements in a certain configu-
ration and in a certain position. Let us define the following rhythmic devices:

1. Anaphora — a way of connecting text segments (parts of a phrase, lines of poetry) by repeating a word
or phrase in the starting position of these segments.

2. Epiphora — a way of connecting text segments (parts of a phrase, lines of poetry) by repeating a word
or phrase in the final position of these segments.

3. Symploce — a device of syntactic parallelism in adjacent phrases or lines of poetry that have the same
beginning and the same end but different middle parts, or vice versa, different beginnings and ends but the
same middle part.

4. Anadiplosis — rhetorical device in which a sentence begins with the same words that the previous
sentence ends with.

5. Epanalepsis — a figure of speech that consists of repeating the same word or phrase with slight vari-
ations.

6. Reduplication — a figure of speech that consists of repeating the same word or expression twice.

7. Epistrophe — a stylistic device that consists of repeating the same word or expression in a long phrase
or period.

8. Polysyndeton — a stylistic device that consists of deliberately increasing the number of conjunctions
in a sentence, usually between coordinate elements.

9. Aposiopesis — an omission, incompleteness of thought, suddenly breaking off in oral or written
speech, most often in the form of interrupting a sentence and beginning a new one.

Rhythm analysis is performed in this study on the basis of automated search for these rhythmic devices
and subsequent quantitative processing of search results. These specific devices were chosen due to their
high frequency in prose texts and the fact that most linguistic research in the field of rhythm analysis deals
with these rhythmic devices at the lexical and grammatical level.

OVERVIEW OF RELATED RESEARCH

Rhythmic properties of a text are most often determined on the basis of phonetic aspects of rhythmics,
which are based on a structural analysis of the text at the level of syllables, on its metro-rhythmic param-
eters, and on identifying thymes. This approach is used in the existing software tools, such as SPARSAR!
for the English language [6], Metricalizer? for German [7], Rhymes® and RitmInMe* for Russian. All
these tools are meant for poetic texts.

A similar approach is often applied to prose as well. The phonetic rhythms of English-, Romanian-,
and French-language texts are analyzed in a series of studies [8, 9]; the results of the analysis are applied
to identifying the style of the texts (poetry, literary prose, or political speech). Similar research has been
done on Russian-language texts [10]. E.I. Boichuk et al. [11] analyze the rhythm of French literary prose

! https://sparsar.wordpress.com
2 https://www.poetron-zone.de/metricalizer.php
3 http: //rifmovnik.ru

http://www.ritminme.ru
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in order to define the authors’ styles. The authors of [12] transform the text into a set of signals by splitting
it into letters and then investigate that text’s rhythm using mathematical methods of decomposing signals
into functions (Empirical Mode Decomposition). This approach analyzes texts at the level of syllables,
letters, and sounds—Iless often, words—and conveniently allows easily used statistical tools to calculate
frequency, recurrence rate, correlation, etc. However, an in-depth study of prose rhythm requires working
at a higher semantic level of phrases (syntagms), sentences, and paragraphs.

Researchers in the field of computational linguistics consider it necessary to study various speech fig-
ures of natural language and note the difficulty of formalizing definitions of such figures and of construct-
ing methods for automated search for them [13]. The authors of this article have described the process of
creating an ontology and a database of metaphors, rhetorical questions, juxtapositions, and figures of
speech that are based on repetition of words and phrases. Special attention was drawn to the fact that the
interaction of linguists and information technology specialists opens up possibilities to achieve a deeper
understanding of the structure and functioning of human language.

Unfortunately, an insufficient number of studies on automating identification and application of lexi-
cal and syntactic aspects of text rhythmics exist at this time. The authors of [14] propose a method for
detecting anadiplosis, anaphora, antimetabole (repetition of the words of the preceding phrase, but in a
different order and with different meaning), and epiphora using regular expressions. The experiment was
performed on a corpus of over 163 thousand text fragments, but only the frequency of each of the consid-
ered rhythmic devices was calculated, and the accuracy and completeness of the results were not assessed.

Russian scientists [15] compare six software systems for detecting anaphora. To automate the search
process, the systems used machine learning methods, morphological and syntactic parsers, ontologies
and rules. In these experiments on a corpus of 85 texts, the best F-measure scores were achieved when lin-
guistic algorithms based on rules and ontologies were used.

The study of methods of retrieving chiasmus (crosswise changes the order of elements in two parallel
sets of words), epiphora, and epanaphora (repeated first and final words in adjacent phrases or sentences)
is described in detail in [16]. The authors note the difficulty of defining and formalizing parameters of a
text and its components as is necessary for a high-quality figures of speech search. A superficial analysis
of the structure of a text returns too many “false” results—fragments that contain repeated elements, but
do not correspond to the relevant rhythmic device in meaning, which happens especially often with chi-
asmus. Uses of rhythmic devices can be very rare, for example, one instance per several hundred pages of
text. The authors chose a linear model for selecting candidates and used it to develop manually configu-
rable detectors. When a sufficiently large training sample was accumulated, the system was trained using
logistic regression. As a result, the value of the F-measure in most cases exceeded 60%. The authors posi-
tion their tool as a linguist’s assistant, complementing the traditional manual analysis for the conditions
of working with large numbers of literary texts.

To sum up, the construction and study of automatic text analysis algorithms at the level of semantic
structures, such as rhythmic devices, is an important and understudied task of computational linguistics.
A part of solving this problem is developing tools that can assist linguists. These tools are necessary for
experiments with large text corpora, for which manual processing is not realistic. In this case, the research
results include both the parameters for evaluating texts and materials that can be used in machine learning.

RHYTHMIC DEVICE SEARCH ALGORITHMS

For the tasks of analyzing the rhythm of a literary prose text and comparing it with the rhythm of its
translated version, a set of algorithms that automatically retrieve rhythmic devices (specifically lexical and
syntactic ones) from a text was developed.

The input data for all algorithms is raw text. A text 7" consists of # sentences (sl, Sy eees sn>, each sentence
is a set of words (wl, Wy, ... wm>. Each algorithm returns a list of aspects 4 of a given rhythmic device: 4,,,,
for anaphora, 4,,, for epiphora, 4,,, for symploce, 4,,,, for anadiplosis, 4,,,, for epanalepsis, 4,,,, for

reduplication, 4, for epistrophe, 4,,, for polysyndeton, and 4,,; for aposiopesis.

Each aspect a = (W, S) ,a€ A consists of a word or phrase W repeated in several sentences
S = (s |se T,W e s), |S > 1. The list of sentences .§' is the context for the aspect a. Researchers can use
the contexts to compare the original and translated texts when analyzing how the translator reproduces the

rhythmic devices used by the original author. The context can also be used to verify that the aspect was
identified correctly.

AUTOMATIC CONTROLAND COMPUTER SCIENCES  Vol. 54 No.7 2020
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Let us provide an example of an occurrence of a rhythmic device in a text and the associated notation:
He does. He is fond of you. You are his favourite.

This is an example of anadiplosis. Its presence is considered as an aspect a € A4,,,,- a = (W, S), where
the repeated words W = (you) and the context S = (“He is fond of you”, “You are his favourite™).

Let us consider the developed rhythmic device search algorithms in more detail.

Anaphora, epiphora, and symploce search algorithms

The first step of these algorithms is creating a list of anaphora candidates: K = (kl, e k,), where each
ke K has the structure <w, S ) and consists of a word w and a list of adjacent sentences
S'= (s | s e T,|s| >1s= (w,w,,wz,...,w,n)).

An aspect a = (W, S) is constructed for each k. It is constructed using a loop: initially W = (w), then
at each j-th step another word w; such that w; € s for several sentences s € " is added to W'. If several
such w; are found for different sentences, the w; corresponding to the largest number of sentences is cho-
sen. After w; is added to W', §" is filtered so that only those s that satisfy the condition:

s = <w, wl,wz,...,wj,wj+1,...,wm>,

i.e., sentences that start with a set of words W but are not limited to just that set of words, remain. When
no suitable w; can be found, the loop ends, g; = (W, S>, where W is the list of repeated words, and .S = "
after the algorithm stops.

The epiphora search is performed in a similar way, the only difference being that W is formed from the
end of the sentence instead of the beginning.

The list of symploces 4, is compiled from the lists of anaphoras and epiphoras, 4,,,, and 4,,, respec-
tively. All pairs of aspects (b, c> such that b€ A4,,,,, c € A, are compared to each other. If b = ¢, that
means that these sentences of the same context have the same beginning and the same ending, so a sym-

ploce has been found. Then b is removed from A4,,,,, ¢ — from 4,,,, and b is added to A, .

sym

The algorithm stops as soon as it has gone over all pairs <b, c>.

Anadiplosis search algorithm

Let us represent the analyzed text as a set of words w and punctuation marks p: T = <w,, PiWy .o, pq>.

The algorithm searches for uses of anadiplosis using a loop that identifies aspects with a greater |W| ateach
step.

At the first step, the anadiplosis search algorithm goes over the text searching for lists with the structure
[ = (w, D, w), i.e., two identical words separated with a punctuation mark. On the basis of /, the aspect
a= <W, S> is constructed, where W = (w), S = <s>, and /es or S= <s1,s2>, s = (w“,...,w>,
Sy = (w, Wylseens w2m>, if p signifies the end of the sentence.

The next step is almost completely identical to the previous one, except for the fact that
[ = (wl, Wy, D, W), w2>; i.e., the search is now for pairs of identical words separated with a punctuation mark.
Then W = (w,w,).

Generally, at the i-th step the algorithm searches for a list with the structure

/= <w1,w2,...,w,~,p, wl,wz,...,w),

1

and W = (w,w,,...,w;). The algorithm stops after step number i,,,, = maTX|s|.
se

Epanalepsis, reduplication, and epistrophe search algorithms

The reduplication and epistrophe search algorithms go over all words w e 7. A search for all sets of
consecutive words W = (w,,...,w,), k > 0 that form the list / = (Wy,..., W,...,w,...,w), [€ T, ie., W
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occurs in 7" several times, with the condition that W cannot consist of only prepositions or conjunctions,
is performed.

Ifalist with the structure / = (w, ..., Wy, W,..., W, ), i.e., Wis doubled while W € s (W is doubled within
asingle sentence), and forany a' € 4,,,,, W ¢ a' (not anadiplosis), is found, that is a reduplication. Then
an aspect a = (W, ), where S = (s), is formed, and a is added to A,

Ifalist with the structure / = (wy, ..., W, Wy..., W,..., w, ), Where [ = (s)or = (s;,8,,,),i = L...,n—1,1i.e.,
W is repeated in the beginnings and in the ends of a sentence or a pair of sentences and, possibly, in their
middle parts, is found, that is an epistrophe. Then an aspect a = (W, S), where S =/, is formed, and ¢ is
added to 4

epstr *

If a list with the structure / = <w1, s Wi Wy s W, wk>, i.e., at least one word w is present between the
repeated W, while W € s, W € s,,1,i =1...n—1,and also forany a' € A4, Aopns Asyms Aanap> Aepsir» W & @',
that is an epanalepsis. Then an aspect a = (W,S), where S = (s) or § = (s,,5;,,), is formed, and a is added

to A

epnl *

Search algorithms for the syntactic devices (polysyndeton and aposiopesis)

To perform a polysyndeton search, the algorithm needs lists of conjunctions: a list of regular conjunc-
tions C; = (but, till, as, if, after, until, because, and, or, nor, so, before, since, that, till, until, unless,
whether, while, where, when, why, what, how, whenever, although, though, once, than, whereas, thus>
and a list of correlative conjunctions C, = ({ both, and ), ( either, or),( not only, but ),( not only, but
also > , ( rather, or> , ( just as, so >,< neither, nor > ,< whether, or > ,< if, then >> , as well as a list of conjunctive
adverbs C; = ( after all, as a result, for example, in addition, in fact, in other words, on the other hand >
Corresponding lists were provided for the Russian language as well.

Each of the lists C;, where i = 1,2, 3, is processed as follows.

For each conjunction or conjunctive adverb c € C; and each sentence s € T, the condition / € s is
checked, where / has one of the following structures:

[ = <w1,...,c,...,c,...,wm>,

= (c,...,c,...,w,,,),

= (wl,...,c,...,c>,
l=<c,...,c>,

i.e., ¢ occurs in s more than once, possibly in the beginning or in the end of the sentence. If the condition
is met, the aspect a = (W, S), where W = (c), S = (s), is added to the list of aspects A

poly*

The aposiopesis search algorithm returns a list of aspects A4,,,, where each aspect a € A4,,; consists of a
single sentence s € 7T . It is the simplest of all the rhythmic device search algorithms, as it consists of just
searching for s € T that contain ellipses and adding a = (@, s> to the list of aspects A4,,,. These aspects do

not contain repeating words.

Software implementation of the algorithms

The above rhythmic device search algorithms are implemented in the ProseRhythmDetector web
application, which was developed using HTML, CSS, and JavaScript and published on GitHub’.

The users can upload literary texts in Russian or English, and the application will perform a search for
rhythmic devices in the uploaded text using the above algorithms. The application then displays the text
and highlights the retrieved aspects and their contexts with different colors. In addition, ProseRhythm-
Detector calculates the frequencies of the rhythmic devices in the text and can display a list of aspects of
a specified device on a separate panel. The main page of the application with a processed chapter of the
translation of Charlotte Bronté’s novel “Villette” is shown in Fig. 1.

5 https://github.com/text-processing/html-tool
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- % - 4 Word's list
— O/mH nonemyi. ‘Word Count
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v

a 110
B 98
Ha 84
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% Anaphora ‘| Anaphora | Epiphora Symploce | Anadiplosis | Epistrophe Reduplicationl Epanalepsis
“ Epiphora
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Anaphora's examples:

1. "Tpom”

TP3M oT1an cif KapTHHKY, OHa e 6POCITACH PO, 0ZIOBHO MPCCICYCHMOMY KPTHTOPY, H HAINIA YGCAHIG Ha KOTCHAX OTHA.

T5M BekoqHI, H30GpaKas APOCTE, H [10CIENIOBAT 38 Hek.

2."Oma"

Oma ToT9ac e oKa3amach OKOIO Hero.— JlaiiTe st TOCMOTDIO BAlll [Ia3. 5 BOBCE He COGHDAIACK IONIACTH B HETO. 5 XOTeIa VIADHTB O IVGaM. 5 He MDENOMIarala. Iro VIano Tak VKacHo

Fig 1. The main page of the ProseRhythmDetector application.

The application can be used to help researchers evaluate the style of a text as a whole by viewing and
analyzing the lexical and syntactic devices found in it. Besides that, using the application in experiments
that involve studying features of several literary texts renders these experiments much less time-consuming
than studying the texts manually, without automated tools.

EXPERIMENTS

The objective of the experiments carried out in the course of this research was to assess the complete-
ness of reproduction of the above rhythmic devices in the translated texts. The experiments were con-
ducted on two novels: “Villette” by Charlotte Bronté and its Russian translation by N. Mikhal’skaya and
“The Black Prince” by Iris Murdoch and its translation by I. Bernstein and A. Polivanova.

In the course of the experiments, the accuracy of the rhythmic device searches performed by the tool
ranged from 62% to 93%. Tables 1 and 2 present quantitative results of rhythmic device searches and the
number of correspondences between the analyzed literary texts and their translated versions. The retrieved
rhythmic devices are discussed in more detail and their uses in the original and translated texts are com-
pared further.

Anaphora

In the text of Charlotte Bronté’s novel “Villette,” anaphora is found in 68 contexts. In the translated
text, there are 10 cases in which the anaphoric repetitions completely correspond to the original, with no
changes in position in the text or in the number of repeated elements. In 8 out of these 10 cases, the
anaphora is pronominal (the repeated elements are subject pronouns I, she, it); this type of anaphora is
the most accurately reproduced in the translated text. However, in some cases, the pronoun is replaced
with a different one and an additional construction is added in preposition to it:

She had a pale face, hair like night, broad strong eye- M eHumamenvHo 2ns0enach 6 Hee: O1e0HOE AUYO, UCCUHS-

brows, decided features, and a dark, mutinous, sinister  ueprbie 8os0cbL, WUpOKUE BbIpaA3UMENbHbBIE OPOBU, pe3KUe

eye: I noted that she sat close by a little door, which door, uepmest auya u memuote, mamesxncnoie, mpaunwie enaza. A

I was well aware, opened into a small closet where books zamemuaa, umo ona cudum oxon0 HeboabuwoOU 08epu,

were kept. She was standing up for the purpose of con-  komopas, kak s 3nana, éedem 6 maseHvKUil Yy1aH, 2oe

ducting her clamour with freer energies. Xpauunuce Kuueu. Yuenuya ecmana, 0abvt NoAy4uUms 6046~
wyio ce0600y deiicmauil.

In the text of “The Black Prince” by Iris Murdoch, anaphora is found in 585 contexts, of which 102
are reproduced in the translated text with varying degrees of quantitative and positional accuracy. In 45

AUTOMATIC CONTROL AND COMPUTER SCIENCES  Vol. 54 No.7 2020
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Table 1. The number of rhythmic devices in the original and translated texts of Charlotte Bronté’s novel “Villette”

Device Original Translation Difference Correspondence
Anaphora 68 211 143 10
Epiphora 10 26 16 2
Symploce 0 2 2 0
Anadiplosis 12 27 15 4
Epistrophe 0 24 24 0
Reduplication 0 486 486 0
Epanalepsis 1649 4518 2869 119
Polysyndeton 179 847 668 2
Aposiopesis 3 57 54 0
Total 1921 6198 4277 137

Table 2. The number of rhythmic devices in the original and translated texts of Iris Murdoch’s novel “The Black
Prince”

Device Original Translation Difference Correspondence
Anaphora 585 346 239 102
Epiphora 149 53 96 35
Symploce 9 3 6 3
Anadiplosis 37 37 0 2
Epistrophe 78 0 78 0
Reduplication 23 8 15 2
Epanalepsis 3340 2901 439 1001
Polysyndeton 219 366 147 98
Aposiopesis 0 0 0 0
Total 4440 3966 474 1250

contexts, the number and position of the repeated elements correspond to the original text completely, for
example:

1 have never tried to please at the expense of truth. I have S nukoeda He cmpemuics K npUSMHOCMU 34 CYem NPagobi.
known, for long periods, the torture of a life without self- S 3nan doneue myuumenvhvie NOAOCHL HCU3HU O3 CAMOBbL-
expression. paxceHus.

In 22 contexts, the position of the anaphora is retained, but the number of repeated elements is smaller
by 1—4 out of 4—6, for example:

I waited. I tried to develop a new routine: monotony, 4 xcdaa. 5 cnoea nocmapancs svipabomame ynopsa0o4eHHbill
out of which value springs. I waited, I listened. 00pa3s Jcu3Hu, co30ams MOHOMOHHOCHb, U3 KOMOPOU poicoa-
tomcs ecnaecku. S evicudan, ecayuugancs.

AUTOMATIC CONTROLAND COMPUTER SCIENCES  Vol. 54 No.7 2020
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In 31 contexts, the position of the anaphora is slightly changed (one sentence forward or backward),
and in 18 of these the number of repeated elements is changed, usually decreased, for example:

And I was suddenly deeply frightened by the possibility 5 6os.1cs, kak 66t cecmpa He okazanace 60pye y MeHs Ha

of having my sister on my hands. I simply did not love pyxax. Sl npocmo-nanpocmo He HacMoAbKO A100UA ee, YmMOoDbL

her enough to be of any use to her, and it seemed wiser ona moera Ha meHs paccuumeoléams, u, BUOUMO, AYy4ULe BCE20

to make this plain at once. I waited for about ten min- 6s10 ckazamo eii 06 3mom npsmo. Ilepexcdas munym

utes, trying to calm and clear my mind, and then went decameo, noka ycnokosamcs mou Hepabl U NPOSCHUMCSL 2041084,

back to the bedroom door. I did not really expect that s écman u nodowen k deepu 6 cnaavhro. B cywnocmu, s u ve

Priscilla would have got dressed and be ready to leave. I nadesics, umo 3acmany Ilpucyuany odemoii u 2omoeoii K

did not know what to do. I felt fear and disgust at the yxody. Ymo mne denams, s He 3nanr. Mue npomuena u

idea of mental breakdown, the semi-deliberate refusal cmpawna 6vira cama moicav 0 “neperom paccmpoiicmae”,

to go on organizing one’s life which is regarded with ~ amom Hanoaosuny coznamenvHom yxoode om ynopsi0oueHHol

such tolerance in these days. I peered into the room.  orcusnu, Kk Komopomy é Hauiu OHU NPUHAMO OMHOCUMBCS C
makoii mepnumocmoto. H 3aensinyn 6 komHamy.

In two cases, the number of repeated elements in the translated text is greater than in the original (three
in the translated text against two in the original).

In four contexts, the number of elements is smaller and the repetition is no longer consecutive; as a
result, the repetition stops being perceived as anaphoric and instead turns into an epanalepsis, for example:

I went out of the room and closed the door quietly S cnycmuacs no recmuuye ¢ uyscmeom pacmepsHHocmu u — oa,

behind me. I heard a soft bound and then the key  oua 6bi1a npasa — omepawenus. 3a 3mo epems cmemHeno, CoaHye

turning in the lock. I went down the stairs feeling  6o1buie He cusino Ha yauue, u 6ce 8 0ome CMano KOPUHHEBbIM U

very shaken and, yes, she had been right, disgusted. xo100ubim. S 6ouien 6 cocmuryro, ede cudeau u becedosanu ApHoabO
¢ DPpaucucom.

In 483 translations of contexts that contain anaphoric repetition in the original text, that repetition is
either lost or replaced with another rhythmic device, usually epanalepsis, for example:

Arnold Baffin wrote too much, too fast. Arnold Aproavd baghghun nucan cauwxom muoeo, cauuixom ovicmpo. Ilo cywe-
Baffin was really just a talented journalist. cmey, Apnoavd baghgpun 611 6ceco aub ManaHmMAUBbIM JHCYPHANUCHIOM.

Epiphora

In the text of Charlotte Bronté’s novel “Villette,” 10 occurrences of epiphora were found. Three of the
contexts have corresponding versions in the translated text. No complete correspondences in terms of
position in the sentence and similarity of use were found in the translated text, which is primarily
explained by the specifics of the languages’ grammatical structures:

“No, Missy,” said the nurse: “you are to share this young X ona yxazanra na mena. Muccu ne ecmana ¢ mecma,
lady’s room,” designating me. Missy did not leave her seat, #o omeickanra mens enazamu.
but I saw her eyes seek me.

In the above example, the epiphoric repetition of the pronoun me (@#mena#@) in the Russian text
loses its final position due to the change of the subject of the subordinate clause (I saw her eyes seek me is
translated as @# Muccu omvickana meus enazamu# @, word-for-word: Missy found me with her eyes).

Replacing infinitive verb forms with imperative ones can also prevent preservation of epiphoric repeti-
tion in translation:

Go to sleep. I cannot go to sleep. Cnu!— 4 ne moey cnamo.

A more direct translation of this fragment could preserve the rhythmic device: @# Hou cnams! — 4 ne
Moey noiimu cnams. #@
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Changing parts of speech, as the noun /love is changed to @#ear00.1en, a1065m, 21106066#@ in the exam-
ple below, replaces the original epiphora with polyptoton and derivation:

He perhaps was not in love; but how many people Ou, no-éudumomy, He 6bin 6a106.4€eH 6 Hee, HO PA38e MAK YIHC MHO20
ever do love, or at least marry for love, in this Atooeil 8 S3MomM mupe Ar0sam no-HacmosAUemy Ual HCeHIMCa no
world. arobeu?

In such cases the rhythmic device is not retained but is changed to a device of a different status.

The text of “The Black Prince” by Iris Murdoch contains 149 epiphora uses, for which 35 correspon-
dent uses are found in the translated text. In 24 contexts, the original epiphora is replaced with other types
of repetition in the translated text, most frequently with epanalepsis (13 cases):

You’d better get your own doctor tomorrow. Oh, I think I Bam rado 6ydem 3aempa camomy evizeame dokmopa.
shall be better tomorrow. — O, 3aempa, s dymaio, MHe 6ydem ay4uie.

The next most frequent replacement is semantic repetition (using a synonym), sometimes accompa-
nied by changes in the word order (5 cases):

Roger has become a devil. Some sort of devil. B Podicepa npocmo dvsaeoa eceauncs. Kakoiti-mo demon.

In 2 cases, epiphora is replaced with anadiplosis and gradational repetition. The translation also con-
tains epiphora uses that are not present in the corresponding original sentences, which may be an attempt
to partially compensate for the epiphoras that were lost in translation.

Anadiplosis

The four instances of anadiplosis found in Charlotte Bronté’s “Villette” are accurately reproduced in
the translated text. It is rather difficult to distinguish repetition at the junction of sentences or parts of sen-
tences from reduplication, which is considered as repetition of the same word in the beginning of a sen-
tence, so in translation one is often replaced with another:

Her features worked, — “I am sorry; I am sorry!” IIpocmu, npocmu.

Besides, the developed application often mixes these rhythmic devices up, which disturbs the statistics.
In this situation, the task of separating these devices is on the researcher.

In translations of anadiplosis, the repetition can be reproduced with changes in positions of its compo-
nents and some changes in the composition of the repeated construction:

I grant I was not looking well, but, on the con-K amomy épemenu nepavl y MeHs pacuiamaniicb, HoO HEMHO20, COBCEM

trary, thin, haggard, and hollow-eyed; like a Hemuoeco. [lonaearo, u évieasidena s HeBANCHO: Xy0as, USMONCOCHHAS,

sitter-up at night, like an overwrought servant, ¢ 6eaiusuumucs enazamu, NOXoHcas Ha CUOeaKy, NPOGOOAUYIO HOUU Y

or a placeless person in debt. In debt, however, nocmeau 6oavHo20, Ha nepeymomaeHHYIO CAYICAHKY UAU 3anymaguie-

I was not; (...) 2ocs 6 doazax Oezpabomnoeo. O0nako s He 3anymanacs 6 0042ax u He
oKa3zanacw 6 Kpaiineli 6ednHocmu 6e3pabomnoeo {...)

Anadiplosis can also be replaced with anaphora in translation:

He is fond of you. You are his favourite. Tot emy Hpasuwvcs. Tot eco arobumuya.

In this case, neither the number of repeated elements nor their position in the text is changed, but the
position of the elements of the device is changed to the beginnings of the (parts of) sentences.

Anadiplosis might be lost in translation:

“I? I couldn’t do it!” (sinking into a chair). “A? Hu 3a umo 6 acuznu” (nadaem 6 Kpecno).
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Out of the 37 uses of anadiplosis found in Iris Murdoch’s “The Black Prince,” two are accurately
reproduced in the translated text, for example:

Art is imagination. Imagination changes, fuses. Hckyccmeo — smo éoobpascenue! Boobpaxcenue npecy-
wecmensem, nAAsUM 6 C60eM 20pHU.Ie.

As in the translation of “Villette,” anadiplosis is sometimes replaced with a different device, for exam-
ple, epanalepsis:

I mean to indicate the curiously controlled rhythmic Dmum mepmunom s 0003HAUUA CMPAHHO PUMMUYHDbLE, PAC-
screaming which goes with a certain kind of hysterics. CUUMAHHbLE BONAU, CONPOBONCOAIOUUe HEKOMOpble ucme-
Hiysterics is terrifying because of its willed and yet not  puueckue cocmosnusa. Hemepuka nyeaem mem, umo ona
willed quality. NPOU3BONbHA U HENPOU3BOAbHA 8 OOHO U MO Jice 8PEMS.

Epanalepsis

Epanalepsis is the rhythmic device the most frequently used in Charlotte Bronté’s “Villette.” The
number of repeated elements is preserved in the translated text, but their position is slightly changed,
which affects the rhythm to some extent:

Bretton and I sat alone in the drawing-room waiting her B eocmunoii ocmanuces auws muccuc bpemmon u s, mak
coming; John Graham Bretton being absent on a visit to kax Zxcon Ipam Bpemmon cocmua é depesre y ceoezo
one of his schoolfellows who lived in the country. 0OHOKAUWHUKA.

The range between the repeated elements is two times smaller in the translated text compared to the
original (12 and 6 words respectively), which increases the rhythm of the Russian text.

In the next example, the position of the repeated elements is also slightly changed, but the original ver-
sion is accompanied by an increase in the number of syllables in the syntagms: 4—5—6, which contributes
to the phonetic level perception of the rhythm:

Tie my sash straight; make my hair smooth, please. [loxcanyiicma, nonpagome mMHe nosc u npueaadvme 6040CbHL. —
Your sash is straight enough. Ho nosc y eac 6 nopsdke.

A comparative analysis of the original and translated contexts of Iris Murdoch’s novel “The Black
Prince” led to the conclusion that epanalepsis is fully reproduced in the translated text in about 25% of
the cases (834 contexts):

I learnt later with abhorrence that he had set up in busi- Io3sxce s c omeépawenuem y3nan, umo ox 3agen cebe npax-
ness as a self-styled psychoanalyst. Later still I heard he muky 6 kauecmee camozsanoeo “ncuxoanarumuxa”. Ewe
had taken to drink. no3oice s CAbIULAL, YIMO OH Nbem.

Ifthe number of the repeated elements is relatively large (more than 4), sometimes one or two elements
are lost in translation.

In another 5% of the cases (167 contexts), epanalepsis is replaced with another rhythmic device; how-
ever, that still preserves the rhythmic pattern of the original text. In some of the analyzed examples epan-
alepsis was found to be replaced with semantic repetition in combination with syntactic parallelism and
positional compensation of epanalepsis, for example:

He was stout (the raincoat failed to button) and not tall, Or 6611 moacm (maKunmouw 61O He 3acme2u8ancs), Hegol-

with copious greyish longish frizzy hair and a round  cok pocmom, eoaocwet eycmute u Kypuagvie, 0a8HO He cmpu-

face and a slightly hooked nose and big very red lips and ocernoie, ¢ npocedvio, auuo Kpyenoe, co cieeka

eyes set very close together. KPIOYK08AMbIM HOCOM, MOACMbIMU, O4€Hb KPACHbIMU 2YOamu
U YOUBUMEAbHO OAU3KO NOCANCCHHBIMU 2AA3AMU.
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Replacement with anadiplosis with positional compensation of epanalepsis:

Real bears, I believe, have eyes rather OH noxodun, Kaxk s NOMoOM nOOyMan, Ha Kapukamyprozo medeeds. He na
wide apart, but caricatured bears usually racmoswezo — y nacmosiuux medeedeii 2aaza, no-moemy, paccmagieHvl
have close eyes, possibly to indicate bad wupoko, a 6om na kapukamypax ux pucyrom c 6aU3K0 HOCANCEHHBIMU 2AA3AMU
temper or cunning. — 8eposAMHO, 051 M020, YMOobbL BbIPA3UMb UX CEUPENOCHb U KOBAPCMEO.

Polysyndeton

In the translation of Charlotte Bronté’s “Villette,” the polysyndeton contexts correspond to the origi-
nals in 24 cases out of 179, but the exact reproduction of the rhythmic device is found in only 2 of them;
the conjunction that ensures the reproduction of this device the best is and (@#u#@):

My visits to her resembled the sojourn of Christian and Kuznb mos He omauuanacs naenumenbHbIM pazHooopa-
Hopeful beside a certain pleasant stream, with “green trees 3uem u 6oaHYOWUMU NPUKAIOHEHUSMU, HO MHe HDABUACS
on each bank, and meadows beautified with lilies all the ~ amom nokoii, u, uzbezas écsueckux nepemen, s daice
year round.” The charm of variety there was not, nor the .1r060e nucomo 6ocnpurnumana Kaxk Hapyuienue npuebi4-
excitement of incident; but I liked peace so well, and sought roeo xoda éewieii u npeonowumana, umobst 0HO 608Ce He
stimulus so little, that when the latter came I almost felt it a npuxoduno. Odnaxcovt muccuc bpemmon noayuuna
disturbance, and wished rather it had still held aloof. One nucsmo, codeprcanue komopoeo 5610 yoususo u

day a letter was received of which the contents evidently  neckoabio obecnoxouno ee.

caused Mrs. Bretton surprise and some concern.

Polysyndeton is quite successfully reproduced in the translation of Iris Murdoch’s novel “The Black
Prince”: it is reproduced accurately in about 45% of the contexts (98 contexts). It should be noted that
additional polysyndeton uses were found in almost all of the translated contexts: 219 examples in the orig-
inal text and 366 in the translated text, for example:

Both taxman and dentist only too readily image forth the M 3y6noii épau, u nanoeosbwlit uncnekmop, ecmecmeaenHo,

deeper horrors of human life: that we must pay, perhaps cumeoauszupyrom oas Hac nodchyonbsie yacacol HCU3HU,; OHU

ruinously, for our pleasures, that our resources are lent, eogopsm o mom, umo mot 00AHCHbI NAAMUMb, 0aAdNCE eCAU

not given, and that our most irreplaceable faculties decay yera pazopumensvhas, 3a éce Hauiu y0080AbCMEUS, YO

even as they grow. bnaea daromesHam 6 doae, a He dapyomcs, 4mo Hauiu
camvle HeBOCNOAHUMbLe 602aMCMEa HUIOM Yoice 8 NPO-
yecce pocma.

The tool identifies any occurrences of identical conjunctions within the same paragraph as polysyn-
deton, which somewhat expands the definition of the rhythmic device, which is now not limited to repe-
tition of conjunctions between coordinate elements, but can encompass several groups of coordinate ele-
ments.

Symploce, epistrophe, and reduplication
No uses of symploce, epistrophe, or reduplication were found in Charlotte Bronté’s novel “Villette.”

One of the nine uses of symploce found in Iris Murdoch’s “The Black Prince” has a corresponding
reproduction in the translated text:

I turned back and drove the other way, through the village, 4 nosepuya nazao u noexan uepes depeHo MUMO UePKeU.
past the church. I even stopped and went into the church. 4 dasce ocmanosuncs u 3awen 6 uepkoes.

The other occurrences of the rhythmic device were not lost, but underwent stylistic transformations.
Thus, in five of the eight remaining cases, symploce is replaced with epanalepsis:

She kept drawing it out without telling me and buying A ona émuxomonky mauyasa pynm 3a pynmom u nokynasa
clothes. She went mad over buying clothes. cebe mpanku. OHa Ha 5MUX MPANKAX NPOCMO NOMEULANACD.
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In two cases symploce is replaced with a combination of epiphora and epanalepsis:

What did you say? What could I say? A 6b1 umo omeemuau ? Ymo s moena omeemumsp ?

In one case, it is preserved as syntactic parallelism:

I write whether I feel like it or not. I complete things 4 nuwy nezasucumo om moeo, aeeko mne uau mpyono. 1
whether I think they’re perfect or not. 3aeepwaro 200y pabomy, y0aiacs OHa MHe UAU He YOaiacs.

Three independent uses of symploce were found in the translated text, possibly employed by the trans-
lator as compensation for the lost rhythmic devices.

The original text contains 23 uses of reduplication, two of which have corresponding versions in the
translated text. The tool has not found any uses of epistrophe in the translated text.

RESULTS AND DISCUSSION

It should be noted that this detailed analysis of the large number of rhythmic aspects (almost two thou-
sand aspects in one of the texts and more than four thousand in the other) only became possible with the
use of search automation and visualization of results. The developed software tool allowed linguists to
focus on the analytical part of the study, compare each aspect of text rhythmics between the original and
translated texts in more detail, and draw conclusions about the reasons for losses or replacements of these
aspects.

Quantitative analysis of the reproduction of rhythmic devices in the translation of Charlotte Bronté’s
novel “Villette” showed that such reproduction was the closest to the original in the case of anadiplosis
(33.3%), followed by epiphora (20%), anaphora (14.7%), epanalepsis (7.2%), and polysyndeton (1.1%).
In general, the percentage of correspondences in the use of rhythmic devices is quite low—7.1% . In the
translation of Iris Murdoch’s “The Black Prince,” the completeness of reproduction of rhythmic devices
is different: polysyndeton (44.7%), simploce (33.3%), epanalepsis (30%), epiphora (23.5%), anaphora
(17.4%), reduplication (8.7%), and anadiplosis (5.4%). The overall percentage of correspondences is sig-
nificantly higher: 28.2%.

Of all the considered devices, anaphora is the most accurately reproduced in translation in terms of
position in the text and the number of repeated elements. The large number of aspects of this rhythmic
device found in the texts made it possible to generalize and formulate the following reasons for anaphora
losses.

1. Impossibility of reproduction due to the objective discrepancy between grammatical capabilities of
English and Russian. In the analyzed examples, that often relates to differences in the use of verb voice:
for example, in the Russian language passive voice cannot be used with intransitive verbs and verbs with
prepositional government, while, in the English language, such use is normal:

I was upset and annoyed when my father once Koeda moii omey, nonsimancs 00Ha» cobl 3a2080pUmMb O
approached the subject, and although I could see that he muoii o IIpucyunne, mne s3mo 6vL10 KpaiiHe HeNPUAMHO, U
had been made utterly miserable, I resolutely refused to s, xoms u eéuden, kak on paccmpoeH, peuumensbHo OMKa-
discuss it. 3a1cs 00cyHcoams Smy memy.

In this example one of the elements of the anaphoric repetition of / is lost in translation.

2. Risk of violating the usage (the use of language units conventionally accepted by native speakers of
a given language) of the target language. For example, that would be the motivation behind translating the
phrase He needed as @#emy Obin Hyscen#@ (word-for-word: for him was needed) and not directly as @#owx
Hyacdarca#@.

3. The presence of formulaic expressions (clichés):

I am 58. I still dream about it at least once a week. MHe 58. OH 1 110 CHIO IOPY CHUTCSI MHE IIPMMEPHO pa3 B HEIEIIO.

4. “Aggressive” (obtrusive) repetition of 5—6 elements can be a style violation. In addition, repetition
of subject pronouns (used in English texts in abundance, especially /) is redundant for the Russian lan-
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guage, where the relevant grammatical categories of person and number are additionally expressed
through verb conjugation, changes in root vowels and consonants, etc.

T'waited, I listened. A evrcudan, ecaywusancs.

Loss of contexts with epiphoric repetition is expected, due to the differences in the focus (the part of
the sentence that contains new information about the topic) position in English and Russian. For exam-
ple, in English, personal pronouns can be unstressed and semantically unimportant when used at the end
of a sentence or phrase (where they can act as epiphora elements), while in Russian the final word of a
sentence or phrase is automatically assigned phrasal stress and perceived as the focus. To preserve the cor-
rect topic—focus division of a sentence or phrase, the translator often has to rearrange the elements of that
sentence or phrase, which inevitably leads to epiphora losses. In a significant number of contexts, that is
compensated with the use of other rhythmic devices.

Anadiplosis is in most cases lost without any compensation in the rhythmic structure of sentences.
Howeyver, the total number of anadiploses in the translated texts suggests that this rhythmic device is used
equally often in the original and translated texts, albeit with positional compensation: in the case of Char-
lotte Bronté’s “Villette,” the original text contains 12 uses of anadiplosis and the translated text contains
4 that correspond to the original and another 23 that were used by the translator independently; in the case
of Iris Murdoch’s novel, for the original 37 uses there are 4 that fully or partially correspond to the original
and 33 that were used by the translator independently.

Epanalepsis is the most frequent rhythmic device in the analyzed texts. In most cases epanalepsis is lost
in translation, which is then compensated with its use in sentences that do contain epanalepses in the orig-
inal. Most often, these original sentences contain other rhythmic devices, in several cases they do not con-
tain any repetition at all.

One of the most frequent causes of loss of epanalepsis is the fact the use of the personal pronoun 7/ as
a subject, as well as possessive pronouns, especially in preposition to nouns denoting body parts, clothing,
kinship terms, etc., cannot be reproduced consistently in all cases, as that would violate usage.

Polysyndeton is the most consistently reproduced in the translation of Iris Murdoch’s novel “The
Black Prince.” In many contexts, this device is compensated with semantic repetition (using a synony-
mous conjunction) or is lost, for example:

The shop sold daily papers and magazines, writing paper OHu TIpofaBaiv Ta3eThl U XXypHaJIbl, OyMary BCEBO3-
and so on, and horrible gifts. MOXHBIX COPTOB, a TaKKe Oe300pa3Hble “TIogapku’”.

The other rhythmic devices occur in the original texts quite rarely or not at all, which precludes signif-
icant conclusions about characteristics of the translation of these aspects. It is of interest to note that
although reduplication is completely absent in the original text of Charlotte Bronté’s novel “Villette,” a
rather large number of its uses are found in the novel’s translation. That might be a feature of the transla-
tor’s individual style.

In general, the main reason for the low completeness of reproduction of rhythmic devices in English
to Russian translation is the specifics of the lexical and grammatical structures of the source and target
languages, which belong to different language groups. Additional factors that contribute to losses or
replacements of aspects of text rhythmics are, for example, strategies chosen by translators, as well as qual-
ity of translation and adequacy of reproduction of rhythmic characteristics. A detailed analysis of these
factors requires further research.

It should be noted that research and experiments of this kind are highly labor-intensive. It is especially
difficult for a human researcher to perform both a laborious search for a large number of various rhythmic
devices that occur in texts with drastically different frequencies and a comparative analysis of the original
and translated texts. The developed software tool ProseRhythmDetector demonstrated high efficiency in
performing the time-consuming task of searching for the rhythmic devices anaphora, epiphora, symploce,
anadiplosis, epistrophe, reduplication, epanalepsis, aposiopesis, and polysyndeton. Crucially, it also pro-
vides a visualization of search results, so the expert can easily navigate the analyzed texts. The tool made
it possible to conduct an experiment on large literary texts, which would be almost impossible manually,
and assess the rhythmicality of the analyzed texts in terms of lexical and grammatical levels of rhythm
implementation.
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CONCLUSIONS

In this study, the authors constructed algorithms for such complex linguistic concepts as devices of
prose rhythmics. The developed software tool automated a significant part of natural language text pro-
cessing tasks related to the search and enumeration of an entire complex of rhythmic aspects of literary
texts. Assisted by the tool, researchers conducted a comparative analysis of the original and translated texts
of two voluminous novels and drew conclusions about the characteristics of the reproduction of prose
rhythmics in English to Russian translation.

The degree of correspondence or discrepancy between rhythmic devices in the original text and their
reproductions in the translation is a marker of translation adequacy, but mostly it highlights the specifics
of language structures in general, especially those that concern the nature of reproduction of the consid-
ered rhythmic devices, their forms, variations, substitutions. In this way, rhythm can be evaluated as a
complex phenomenon and possible ways of translating certain rhythmic devices can be generalized.
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