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A New Algorithm for Extracting Formulas from Poetic Texts
and the Formulaic Density of Russian Bylinas

Dmitry Nikolayev

Ever since the promulgation of Milman Parry’s formulaic theory of epic poetry in the
works of Francis Magoun (1953) and Albert Lord (1960), the problem of estimating the
formulaic density of a text or a group of texts has been frequently addressed in studies of oral
and ancient poetry. Different estimates have been proposed for the formulaic densities of
Homeric epics and hymns (Edwards 1988), Middle English alliterative poetry (Ward 1986), pre-
Islamic Arabic poetry (Monroe 1972), and Russian bylinas (Uxov 1975; Arant 1990), to name
but a few lines of enquiry. The early work in this field was characterized by widely divergent
results (cf. 90% ratio of formulas in the /liad proposed by Lord as compared to 57.5% of
formulas in Homeric texts in Minton 1975), largely due to the methodology used by the scholars.
Since they were not able to calculate the total number of formulas in a text of any considerable
length, let alone a corpus of texts, the scholars resorted to sampling procedures. In most cases
this meant choosing a representative body of verse lines and then calculating the ratio of lines in
it found elsewhere in the same corpus. The advent of computer technologies providing easily
searchable full-text corpora could have led to a new consensus in this field. However, the
statistical study of formulas in poetic text fell into decline at the end of the 1970s, and the early
computerized efforts in this field (Vikis-Freibergs and Freibergs 1978a; Strasser 1984) were not
kept up.

In fact, as far as I am aware, Vikis-Freibergs and Freibergs’ 1978 paper on the formulaic
density of Latvian folk songs about the sun is the only published attempt at formulating a strict
procedure for counting formulaic density of a poetic text amenable to implementation as a
computer program. The scholars maintain that their method, “while developed on one particular
corpus . . . can be readily adapted to other computer-accessible [corpora]” (Vikis-Freibergs &
Freibergs 1978a:330). This is indeed true, but, as I will show in the following, their algorithm is
not entirely satisfactory as far as the extraction of formulas itself is concerned. I instead propose
a new algorithm, one which is both more flexible and more powerful, and report the results of its
application to a corpus of Russian bylina epics.

Vikis-Freibergs and Freibergs’ Algorithm

The algorithm used by Vikis-Freibergs and Freibergs to estimate the formulaic density of
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Latvian sun songs is rather straightforward. All the texts from the Montreal corpus of Latvian
Sun-songs are put into a computer and stored in the memory (Vikis-Freibergs and Freibergs
1978b). Frequency counts are then taken of overlapping word pairs and word triplets from each
line (that is to say, n-1 word pairs and n-2 word triplets are taken from a line of n words) and of
larger non-overlapping units: single lines and line couplets. The extracted units are then arranged
in the form of two printouts: the first presents the units in order of decreasing frequencies of
occurrence, and the second gives an alphabetical listing.

The data obtained in this way can be used to estimate the formulaic density of a text
understood as the proportion of units occurring at least n times in the corpus. Applying the
program to the Latvian sun-songs and using 2 as the lower threshold, Vikis-Freibergs and
Freibergs obtained the following results: of all the word pairs in the corpus 63.1% are formulaic,
and the same holds for 46.7% of word triplets, 43.5% of lines (the last two evidently constitute a
single formulaic level), and 20.8% of couplets.

Unfortunately the results obtained in this way, though in clear numeric form, are hard to
interpret. Firstly, formulaic word pairs and triplets can overlap since, by design, overlapping
word pairs and triplets are all counted independently. In order to avoid over-counting one must
carefully scan all the resulting formulaic units, which moreover must be indexed as to their
position in the corpus. The data of the last kind are not provided by the scholars’ algorithm, so
when dealing with a sufficiently large corpus over-counting becomes unavoidable, which is a
major drawback.

Secondly, the frequency counts of units of different level are hard to combine. It is not
possible to simply sum up the ratios of formulaic word pairs, word triplets, and lines. Therefore,
the formulaic density obtained in this way is manifold: formulaic densities for word pairs, word
triplets, and lines are computed separately. To some extent this can be regarded as an advantage
because the results are more nuanced. By looking at formulaic densities on different levels (word
pairs, triplets, larger n-grams, lines) we can discern the basic building blocks used by singers to
improvise the text. For instance, if we see a high formulaic density on the level of word pairs but
a considerably lower one on the level of word triplets, we can conclude that it is word pairs that
are memorized and recombined in the process of oral composition. A unified formulaic density
measure does not provide such information. It is still desirable, however, to have a unified
measure of formulaic density that can be applied to any poetic text regardless of its line lengths
and couplet structure. The algorithm proposed below is meant to provide such a measure, while
at the same time taking care of overlapping text units.

The New Algorithm

Before describing the algorithm, which was implemented in Python 3 for the sake of this
study, it is useful to say a few words about the notion of formula. 1 follow Vikis-Freibergs and
Freibergs’ definition of a syntagmatic formula (as opposed to paradigmatic formulas, where
elements can be substituted, and formulas as syntagmatic patterns) as “any syntagmatic string of
units occurring at least twice in any given corpus” (1978a:331).

A case can be made against studying syntagmatic formulas in their own right since
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formulas-as-patterns are no less prominent a feature of oral poetics. However, there is a good
reason, at least at the moment, to do exactly this. Theoretically, it is possible to extract strings of
words with identical syntactical features in order to identify variable-content formulas—that is,
formulas-as-patterns if we do not demand a certain verbal overlap, or paradigmatic formulas if
we do. However, this model/method is possible only for languages with good morphological
analyzers, and these languages are precious few and do not include northern varieties of Russian
in which bylinas are composed. Moreover, the application of this enhanced algorithm could not
be universal since the definition of syntactically identical words will vary between languages,
and the algorithm developed for this study is meant to be applicable to any text separated into
words and lines.

I also follow Vikis-Freibergs and Freibergs in disregarding the position of a formula in a
line. There are two main reasons for doing this. First, it is very hard to analyze metric structures
automatically (moreover, many oral traditional texts, including Russian bylinas, are rather loose
metrically and allow for additional words to be added at beginnings and endings of otherwise
identical lines). Secondly, repeated text units found in different metrical positions undermine
Parry and Lord’s theory of oral poetry, which is predicated on the principle of maximum
parsimony of formulaic elements used by oral poets, but there is no evident need to disqualify
them as formulas sensu latu.

However, when applying formulas defined in this manner to large corpora the results are
flooded with prepositional phrases (“to the house”), semantically impoverished pronoun-verb
pairs (“he went”), and all sorts of combinations involving function words (“and then,” “you did,”
and so forth). These clearly can not be regarded as formulas in any meaningful sense. Therefore,
it is necessary to maintain a stop-list of the most frequent function words used in the texts under
investigation and filter out the combinations with them.

The following stop-list was used for the analysis of bylinas:

a, a-H, aii, 6e3, ObI, B, BaM, Bac, BeJb, BO, BOT, BCe, BCE, BbI, TJe, I'OM, J1a, JakK, Ae, 10, €, €ro, e,
eMy, €cH, eCh, emle, XKe, 3a, U, U3, UM, UX, UIlle, WIIe, uile, i, K, Ka, Kadbl, KaK, Ko, Je, JIH, M,
MEHs, MHE, MHS, MO, MOsI, Mbl, Ha, HaM, Hac, He, HET, HU, O, Oi, OH, OHa, OHH, OT, 110, [10JI, IPO, PO,
¢, cam, CBOEH, CBOIO, CO, T, TaM, Te, Tebe, Te0sI, To, TOT0, TOH, TOMY, TOT, TY, TYT, THI, T4, Y, YK, X,

4TO, 1, €ro, EMy

[a, a-j, aj, bez, by, v, vam, vas, ved', vo, vot, vse, vsjo, vy, gde, goj, da, dak, de, do, e, ego, ¢j, emu, esi, es',
eshhe, zhe, za, i, iz, im, ih, ishe, ishshe, ishhe, j, k, ka, kaby, kak, ko, le, li, m, menja, mne, mnja, moj, moja,
my, na, nam, nas, ne, net, ni, o, 0j, on, ona, oni, ot, po, pod, pro, ro, s, sam, svoej, svoju, so, t, tam, te, tebe,

tebja, to, togo, toj, tomu, tot, tu, tut, ty, tja, u, uzh, h, chto, ja, jogo, jomu]

Additionally, when dealing with highly inflected languages, such as Russian, it is
desirable to be able to conflate into a single formula the same prepositional or noun phrases with
different case endings, like 6 3anneii copnuye (“in the back room”) and 6 3annio copruyy (“to the
back room”). The preferable strategy would be to lemmatize each word in the text and to use
strings of lemmas instead of the original token strings. However, the orthography of the written
texts of bylinas rather faithfully reflects the features of the singers’ varying dialects, and no
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existing lemmatizing algorithm would be able to sort out the forms. Fortunately, Russian words
are generally rather long, and it is possible to simply disregard all the letters from the fifth on.
The above mentioned prepositional phrases then become equivalent: ¢ 3ammeii copnuye / ¢
3anHio 20pHuYy [V Zannej gornitse / v zannu gornitsu].

It turns out that the probability of different non-trivial phrases having the same 4-symbol
word-beginnings is rather slight. To measure it I randomly took five texts from the corpus and
investigated all the formulas extracted from them by the algorithm. Only one text of five
produced spurious formulas: there were two of them, together comprising 10 words—out of 597
words in all the formulas in this text. Consequently we should expect our algorithm to exaggerate
the formulaic density of texts by approximately 1.5%.

It can also be noted that there is no truly significant difference between using 4-symbol
keys and full words. The following chart shows that the difference in the mean formulaic density
for the corpus computed with 4-symbol keys and 5-symbol keys (full words, essentially) does
not exceed 2.5% (vertical bars indicate standard deviation):

Dependence of the mean formulaic density
for the corpus on the length of the key

Mean formulaic density

Key length

A change from 4- to 3-symbol keys also yields the difference of less than 3%. Only off-
kilter 2- and 1-symbol keys change the mean formulaic density dramatically.
Therefore, the following definition was used for this study:

A formula is a non-trivial syntagmatic string of words occurring at least n times in a
given corpus, where non-trivial means that
(1) if a formula consists of two words both of them should be absent from the stop
list;
(2) if a formula consists of more than two words, not more than half of them
(rounding down) should be present in the stop list.
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The occurrences of a formula are counted based on the occurrences of its formulaic key,
where a formulaic key is a concatenation of the m-letter beginnings of all the words in the
string. I use concatenation in the sense of linking/chaining character strings together. For
instance, concatenation of “one” and “two” yields “onetwo.”

n was taken to be 2, and m to be 4 in the present study.

Finally, I take formulaic density to be the ratio of the words of the text used in the
formulas in it.

Based on these definitions the algorithm proceeds as follows:

1. A text, read from a file and stripped of all punctuation signs, is first converted to
a 2-dimensional array where each subarray corresponds to a line in the original text and
every element in these subarrays is an instance of a special data structure, PoeticWord. A
PoeticWord consists of:

1) the original word string,
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i1) a Boolean value serving as an indicator as to whether this word was used in a formula,

and
ii1) a list of text units (N-grams) to which it belongs and which track its state.

When a PoeticWord is used, it sends a signal to the N-grams containing it, which then

become blocked to prevent overlap.

2. Overlapping N-grams of different lengths (a lower threshold of 2 and an upper
threshold of 14 were used in this study) are extracted from subarrays corresponding to the lines

of the original text. Each N-gram observes the state of all the PoeticWords it contains.

At the same time these N-grams are added to a dictionary where their formulaic keys (as
defined above) are used as the keys and the entries are lists of N-grams having the same key. The
keys are also added to the special key list where they are stored in the decreasing order of length.

Inside the same-length runs they are stored in the order of occurrence in the original text.

A random 5-element snippet from the N-gram dictionary extracted from one of the

bylinas in the corpus looks as follows:

nofasnarcepeBesib: [lodapun-mo 3namo cepedpo 8edb

HAIIAPONBOP: HA WUPOKOU 080D; HA WUPOKOU 080D, HA WUPOKOU 080p; HA wupokol 0eop; Ha
UWUPOKOM 080pU

YKUBAaMBIBEIbKOXKYChTUOYIE: V orcusa 0a movl 6edb Kodcy-my cooupame oyoem

TyT3amnHamona: Tym 3aniakaio-mo Hawo-mo 0a

B3CJICIIYKK: 6 3€/1eHbl JI)YIHCKA, B 3enenwvi JIYoHCKA

[podazlatsereved': Podaril-to zlato serebro ved'
nashirodvor: na shirokoj dvor,; na shirokoj dvor, na shirokoj dvor, na shirokoj dvor; Na shirokom

dvori
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uzhivadamyved'kozhus'dibude: U zhiva da my ved' kozhu-tu s'dirat' budem
tutzaplnashoda: Tut zaplakalo-to nasho-to da
vzeleluzhk: v zeleny luzhka; V zeleny luzhka

The second and fifth items in this sample contain N-grams which occur more than once in
the text.

3. The keys from the key list are taken one by one. If the corresponding N-gram list from
the N-gram dictionary is of length one, it means that this N-gram is unique in the corpus and the
next key is taken.

If the length of the N-gram list in the corresponding dictionary entry is greater than one,
the first non-blocked N-gram from it is added to a temporary list and all the words in this N-gram
are marked as used (which blocks all other N-grams containing these words). If there are other
unblocked N-grams in the list in this dictionary entry, they are also added to the temporary list,
which is then added as an entry to the resulting formula dictionary with the same formulaic key
used as the key. If there is only one unblocked N-gram in the list in the original-dictionary entry,
it is eventually unblocked since the words in it are not yet used in any formula. If there are no
unblocked N-grams at all, nothing happens and the next key is taken.

When the list is exhausted all the formulas from the text are contained in the formula
dictionary and can be retrieved. A random snippet of the formula dictionary for the same bylina
looks as follows:

BCE3€JIEBUHA: 6Ce 3eleHd 8UHA; 6Ce 3eNeHA GUHA
KPAac30J10: KPACHO 30710M0; KPACHA 3010MA; KPACHBIM 3010MOM
TYTHIBSIIAWIbSIMYpa: mym Hnes 0a Unes Mypameys; mym Unva oa Unva Mypameys

unsomypa: Unvio Mypamys; Hnvio Mypamys; Hnvio Mypamys; Hnvio Mypawys; Hnvio Mypamys

vsezelevina: vse zelena vina; vse zelena vina
[kraszolo: krasno zoloto, krasna zolota; krasnym zolotom
tutil'jadailjamura: tut 1l'ja da 1l'ja Muramec', tut ll'ja da Il'ja Muramec'

il'jumura: /l'ju Muramcja, Il'ju Muramcja; 1l'ju Muramcja; 1l'ju Muramcja; 1l'ju Muramcjaa)

The formulaic density is then computed by counting the used PoeticWords in the 2-
dimensional array and dividing this number by the total number of words.!

Following this procedure we obtain a list of non-overlapping and non-embedded
formulas. Repeated occurrences of a word pair, for instance, are counted only if they do not form
part of some repeated N-gram of a greater length. The algorithm is flexible: all the parameters
(the number of occurrences of an N-gram sufficient to prove that it is a formula, the definition of
an equivalent pair of N-grams) can be tweaked independently. The algorithm can process poetic
texts in any language provided that it is divided into words and lines and that the algorithm

I The program presented in the appendix also maintains a list of first and last words of all formulas,
which makes it possible to provide a printout of the original texts with formulas in brackets and cross references
between lines with the same formulas. Below I use this feature to present one fully analyzed bylina.
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knows the relevant alphabet and the stop list (which can be made empty). Finally, it should be
pointed out that the algorithm is sufficiently fast to take on really large corpora: a huge document
compiled from 609 Russian bylina texts and containing more than 140,000 lines was analyzed in
less than a minute.

In the following section I report the results of applying this algorithm to the a corpus of
Russian bylina epics, but first I provide an example of full analysis of a text from the corpus.
Every formula is accompanied by references to other lines in the text where it appears;
semicolons separate references for different formulas.

Dobrynya and the dragon (Selivanov 1988)

1 [Dobrynjushke-to matushka govarivala] 24

2 Da Nikitichu-to matushka nakazyvala

3 Ty [ne ezdi-ka daleche vo chisto pole] 26, 69, 100

4 Na tu na goru da Sorochinskuju

5 Ne topchi-ka ty [mladyh zmeenyshej] 28,71, 101, 166, 168, 182, 199
6 Ty [ne vyruchaj-ka polonov da russkiih] 29,72

7 [Ne kuplis' Dobrynja vo Puchaj-reke] 30

8 [Puchaj-reka ochen' svirepaja] 31

9 [Serednjaja-to strujka kak ogon' sechet] 32

10 Dobrynja svoej matushki ne slushalsja

11 Kak on edet [daleche vo chisto pole] 164, 179

12 Na tu [na goru na Sorochinskuju] 27,70, 90

13 [Potoptal on mladyih zmeenyshej] 181

14 Povyruchal on [polonov da russkiih] 76, 167, 200
15 Bogatyrsko ego serdce raspotelosja

16 Raspotelosja serdce nazhadelosja

17 On pripravil svoego [dobra konja] 18,19, 53, 144
18 On [dobra konja] da ko Puchaj-reke 17,19, 53, 144
19 On slezal Dobrynja so [dobra konja] 17,18, 53, 144
20 Da snimal [Dobrynja plat'e cvetnoe] 54

21 On [zabrel za struechku za] pervuju 22

22 Da [zabrel za struechku za] srednjuju 21

23 Govoril sam da takovo slovo

24 Mne [Dobrynjushke matushka govarivala] 1

25 Mne Nikitichu mamen'ka nakazyvala

26 Chto [ne ezdi-ka daleche vo chisto pole] 3,69, 100

27 Na tu [na goru na Sorochinskuju] 12,70, 90

28 Ne topchi-ka [mladyh zmeenyshe;j] 5,771,101, 166, 168, 182, 199
29 [Ne vyruchaj polonov da russkiih] 6,72

30 I [ne kuplis' Dobrynja vo Puchaj-reke] 7

31 [Puchaj-reka ochen' svirepaja] 8

32 [Serednjaja strujka kak ogon' sechet] 9
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A Puchaj-reka ona krotka-smirna

Ona budto luzha-to dozhdevaja

Ne uspel Dobrynja slovca smolviti

Vetra net da tuchu nadneslo

Tuchi net da budto dozhd' dozhdit

A dozhdja-to net da tol'ko [grom gremit]
[Grom gremit] da svishhet molnija

Kak letit zmeishhe Gorynishhe

O tyeh dvenadcati o hobotah

Dobrynja toj Zmei ne priuzhahnetsja
Govorit Zmeja emu prokljataja

Ty teper' Dobrynja vo moih rukah
[Zahochu tebja Dobrynju teper'] potoplju
[Zahochu tebja Dobrynju teper'] s"em-sozhru
Zahochu tebja Dobrynju [v hobota voz'mu]
[V hobota voz'mu] [Dobrynju vo noru] snesu
[Pripadaet Zmeja] ko bystroj reke

A Dobrynjushka plavat' gorazd ved' byl
[On nyrnet na berezhok] na tamoshnij
[On nyrnet na berezhok] na zdeshnij

Net u Dobrynjushki [dobra konja]

Da net u [Dobryni plat'ev cvetnyih]
Tol'ko lezhit odin [puhov kolpak]

[Puhov kolpak] da [zemli Grecheskoj]

Po vesu tot kolpak da celyh tri puda

Kak uhvatil on kolpak [zemli Grecheskoj]
Da shibnet vo Zmeju vo prokljatuju

On otshib Zmee dvenadcat' hobotov

Tut upala Zmeja da vo kovyl'-travu
Dobrynjushka na nozhku povertok byl
Skochit on na zmeinye da [grudi belye]
Na kreste u Dobryni byl bulatnyj nozh
Hochet on rasplastat' ej [grudi belye]

A Zmeja emu Dobryne vzmolitsja

Oj ty [Dobrynja syn Nikitinich]

My polozhim s toboj zapoved' velikuju
Tebe [ne ezditi daleche vo chisto pole]
Na tu [na goru na Sorochinskuju]

Ne toptat' bol'she [mladyh zmeenyshej]
[Ne vyruchat' polonov da russkiih]

Ne kupat'sja tebe Dobrynja vo Puchaj-reke
I mne ne letat' da [na Svjatuju Rus']

Ne nosit' ljudej mne bol'she russkiih

39
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Ne kopit' mne [polonov da russkiih]

On povypustil Zmeju kak s-pod kolen svoih
Podnjalas' Zmeja da vverh pod oblaku
Sluchilos' ej letet' da mimo Kiev-grada
Uvidala [on Knjazevu plemjannicu]
[Molodu Zabavu doch' Putjatichnu]
Iduchis' po ulice po shirokoj

Tut [pripala Zmeja] da ko syroj zemle
Zahvatila ona [Knjazevu plemjannicu]
Unesla [vo noru vo glubokuju]

Togda [solnyshko Vladimir stol'nokievskij]
Po tri dnja da tut [bilich klikal]

A [bilich klikal] da slavnyh rycarej

Kto by mog [s"ezdit' daleche vo chisto pole]
Na tu [na goru na Sorochinskuju]

Shodit' vo noru da vo glubokuju

Dostat' ego [knjazevu plemjannicu]
[Molodu Zabavu doch' Putjatichnu]
Govoril Aleshen'ka Levont'evich

Ah ty [solnyshko Vladimir stol'nokievskij]
Ty [nakin'-ka jetu sluzhbu da velikuju]

Na [togo Dobrynju na Nikiticha]

U nego ved' so Zmeeju zapoved' polozhena
Chto ej ne letat' [na Svjatuju Rus']

A emu [ne ezdit' daleche vo chisto pole]
Ne toptat'-to [mladyih zmeenyshe;j]

Da ne vyruchat' polonov russkiih

Tak voz'met [on knjazevu plemjannicu]
[Molodu Zabavu doch' Putjatichnu]

[Bez boju bez draki-krovolitija]

Tut [solnyshko Vladimir stol'nokievskij]
Kak [nakinul jetu sluzhbu da velikuju]

Na [togo Dobrynju na Nikiticha]

Emu [s"ezdit' daleche vo chisto pole]

I dostat' emu [Knjazevu plemjannicu]
[Molodu Zabavu doch' Putjatichnu]

On poshel domoj Dobrynja zakruchinilsja
Zakruchinilsja Dobrynja zapechalilsja
Vstrechaet ego da [rodna matushka]
[Chestna vdova Efim'ja Aleksandrovna]
Oj ty rozhono moe ditjatko

[Molodoj Dobrynja syn Nikitinich]

Ty chto s piru nevesel idesh'

14, 167, 200
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Znat' [mesto bylo] tebe ne po chinu
Znat' [charoj na piru] tebja priobnesli
Al' durak nad toboj nasmejalsja-de
[Govoril Dobrynja syn Nikitinich]

Oj ty gosudarynja [rodna matushka]

Ty [chestna vdova Efim'ja Aleksandrovna]
[Mesto bylo] mne da po chinu

[Charoj na piru] menja ne obnesli
Durak-to nado mnoj ne nasmejalsja ved'
A nakinul sluzhbu da velikuju
[Solnyshko Vladimir stol'nokievskij]
Chto [s"ezdit' daleche vo chisto pole]

Na tu na goru da na vysokuju

Mne shodit' [vo noru vo glubokuju]

Mne dostat'-to [Knjazevu plemjannicu]
[Molodu Zabavu doch' Putjatichnu]
[Govorit Dobryne] [rodna matushka]
[Chestna vdova Efim'ja Aleksandrovna]
Lozhis'-ka spat' da rano s vechera
Mudrenee utro budet vechera

On vstaval po utrechku raneshen'ko
Umyvalsja da on beleshen'ko
Snarjazhalsja on horoshohon'ko

Da idet na konjushnju na stojaluju

A beret v ruki uzdu on da tesmjanuju

A beret on dedushkova da ved' [dobra konja]
On poil Burka pit'em medvjanyim

On kormil pshenoj da belojarovoj

Sedlal Burka v sedlyshko cherkasskoe
On [potnichki da klal] na potnichki

On na [potnichki da klal] vojlochki

Klal na vojlochki cherkasskoe sedlyshko
Vse podtjagival dvenadcat' tugih podprugov
On trinadcatyj klal da radi kreposti
Chtoby dobryj kon' s-pod sedla ne vyskochil
Dobra molodca v chistom pole ne vyrutil
Podprugi byli shelkovye

A shpen'ki u podprug vse bulatnye
Prjazhki u sedla da [krasna zolota]

Tot shelk ne rvetsja bulat ne tretsja
[Krasno zoloto] ne rzhaveet

Molodec na kone sidit da sam ne stareet

Poezzhal [Dobrynja syn Nikitinich]

125
126

201
114, 135
115, 136
119
120

86, 95, 106

89, 109

85
84,92, 110, 204, 206, 210
81,93, 104, 111, 205, 248

209; 114, 123
115, 124

17,18, 19, 53

149
148

159

157

67
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163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
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Na proshhan'e emu matushka pletku podala
[Sama govorila takovo slovo]

Kak budesh' [daleche vo chistom pole]
Na toj na [gore da na vysokija]
Potopchesh' [mladyih zmeenyshej]
Povyruchish' [polonov da russkiih]

Kak tyi-to [mladye zmeenyshi]
[Podtochat u Burka oni shhetochki]
[Chto ne mozhet bol'she Burushko poskakivat']
A [zmeenyshej ot nog da on otrjahivat']
Ty voz'mi-ka jetu [pletochku shelkovuju]
Aty bej [Burka da promezhu] nogi
[Promezhu nogi] da [promezhu ushi]
[Promezhu nogi da mezhu zadnie]

Stanet tvoj [Burushko poskakivat']
[Zmeenyshej ot nog da on otrjahivat']

Ty pritopchesh' [vseh do edinogo]

Kak budet on [daleche vo chistom pole]
Na toj na [gore da na vysokoi]

[Potoptal on mladyh zmeenyshej]

Kak te li [mladye zmeenyshi]

[Podtochili u Burka oni shhetochki]
[Chto ne mozhet bol'she Burushko poskakivat']
[Zmeenyshej ot nog da on otrjahivat']
Tut [molodoj Dobrynja syn Nikitinich]
Beret on [pletochku shelkovuju]

On b'et [Burka da promezhu] ushi
[Promezhu ushi] da [promezhu nogi]
[Promezhu nogi da mezhu zadnie]

Tut stal ego [Burushko poskakivat']

A [zmeenyshej ot nog da on otrjahivat']
Pritoptal on [vseh do edinogo]

Vyhodila [Zmeja ona prokljataja]

1z toj iz nory iz glubokoi

[Sama govorila takovo slovo]

[Ah ty jej Dobrynjushka] Nikitinich

Ty znat' porushil svoju zapoved'

Zachem stoptal [mladyih zmeenyshe;j]
Pochto vyruchal [polony da russkie]
[Govoril Dobrynja syn Nikitinich]

Ah ty jej Zmeja da ty prokljataja

Chert li tja nes da cherez Kiev-grad

Ty zachem vzjala [knjazevu plemjannicu]

196

11,179

180
5,28,71, 101, 168, 182, 199
14, 76, 200
5,28,71, 101, 166, 182, 199
183

184

177, 185, 192
187

188

189; 189

190

191

171, 185, 192
193

11, 164

165

13
5,28,71, 101, 166, 168, 199
169

170
171,177, 192
117,217

172

173

174; 174

175

176
171,177, 185
178

208

163
228

5,28, 71,101, 166, 168, 182

14,76, 167
122

84,92, 110, 133, 206, 210

121
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205 [Molodu Zabavu doch' Putjatichnu] 81,93, 104, 111, 134, 248
206 Ty otdaj zhe mne [knjazevu plemjannicu] 84,92, 110, 133,204, 210
207  [Bez boju bez draki-krovolitija] 105, 211

208  Togda [Zmeja ona prokljataja] 194

209  [Govorila-to Dobryne] da Nikitichu 135

210  Ne otdam ja tebe [knjazevoj plemjannicy] 84,92, 110, 133, 204, 206
211 [Bez boju bez draki-krovolitija] 105, 207

212 Zavodila ona boj-draku velikuju

213 Oni dralis' [troi sutochki] 224

214 No [ne mog Dobrynja] Zmeju perebit' 225

215  Hochet tut Dobrynja ot Zmei otstat'

216  Kak [s nebes Dobryne] [glas glasit] 227,227

217  [Molodoj Dobrynja syn Nikitinich] 117, 186

218  Dralsja so Zmeej [ty troi sutochki] 229

219  Poderis' [so Zmeeju eshhe tri chasa] 221

220 Ty pob'esh' [Zmeju da tu prokljatuju] 222

221 On podralsja [so Zmeeju eshhe tri chasa] 219

222 On pobil [Zmeju da tu prokljatuju] 220

223 Ta Zmeja ona krov'ju poshla

224 Stojal u Zmei on [troi sutochki] 213

225  [Ne mog Dobrynja] krovi perezhdat' 214

226  Hotel Dobrynja ot krovi otstat'

227  [S nebes Dobryne] opjat' [glas glasit] 216; 216

228  [Ahty jej Dobrynja] syn Nikitinich 197

229  Stojal u krovi [ty troi sutochki] 218

230  Postoj u krovi da eshhe tri chasa
231  Beri svoe kop'e da burzameckoe
232 1bej kop'em da vo syru zemlju
233 Sam kop'ju da progovarivaj

234  Rasstupis'-ka [matushka syra zemlja] 237
235  Na chetyre rasstupis' da ty na chetverti

236 Ty pozhri-ka jetu [krov' da vsju zmeinuju] 238
237  Rasstupilas' togda [matushka syra zemlja] 234
238  Pozhrala ona [krov' da vsju zmeinuju] 236
239  Togda [Dobrynja vo noru] poshel 48
240 Vo te vo nory da vo glubokie

241  Tam sidjat [sorok carej] [sorok carevichej] e
242 Sorok [korolej da korolevichej] 246

243 A prostoj-to sily toj i smetu net
244  Togda Dobrynjushka Nikitinich

2 These marks indicate the second instance of this formula (which is actually a false positive discussed later
in the text) appears on the same line as first one (and vice versa—hence two marks).
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245  Govoril-to on carjam da on carevicham

246  Item [koroljam da korolevicham] 242
247  Vy idite nyn' tuda otkel' prineseny
248 Aty [moloda Zabava doch' Putjatichna] 81,93, 104, 111, 134, 205

249  Dljatebja ja jedak teper' stranstvoval
250 Ty poedem-ka ko gradu ko Kievu
251  Aj ko laskovomu knjazju ko Vladimiru

In line 241, we see a false positive: sorok carej and sorok carevichej are regarded as a
formula. Sorok carej means “forty tsars,” and sorok carevichej means “forty princes.” Prince is
derived from tsar by means of a suffix, which misleads the algorithm. On the whole, however,
the method seems to be remarkably robust.

This type of representation can be used to analyze different types of verbal repetitions
found in the texts. It also can be used to investigate the locality patterns in formula repetitions.
The following diagram was produced by connecting all the lines that have the same formulae
(lines are arranged from left to right):

Fig 1: An arc diagram of formulaic connections between the lines of the bylina Dobrynya and the dragon. Points on
the horizontal axis represent the lines of the text arranged from left to right, and the arcs connect the lines having the
same formulae. It was made in R using package “arcdiagram” by Gaston Sanchez available at https://github.com/
gastonstat/arcdiagram

We see that formulaic repetitions tend to be nonlocal—that is, they connect distant lines—and
also to some degree symmetric. Instead of simply helping the oral poet to improvize the text,
they also help him structure bylina as a whole.
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Formulaic Density of Russian bylinas

For the sake of this study a corpus was assembled containing the texts from major
editions of Russian bylinas (Azbeleva and Marcenko 2002; Astahova 1958, 1961; Gorelov
2001a, 2001b, 2003, 2004; Selivanov 1988; Smirnov 1978; Smirnov and Smolickij 1974). After
removing the duplicates and the texts shorter than 100 lines, which were mostly incomplete, the
resulting corpus contained 609 texts and over 140,000 lines.

There are two possible ways to compute the formulaic density of the texts in this corpus:

(1) Since the texts are sufficiently long it is feasible to compute their formulaic density
based exclusively on the internal repetitions (this measure can be tentatively called
internal formulaic density of a given text) and then take the average or investigate the
quantiles.

(2) It is also possible to compute all the recurrent lines in all the texts; in this case it
seems reasonable to raise the minimum number of repetitions that constitutes a
formula since, on the one hand, corpus contains very close variants of the same
bylinas, and, on the other hand, there is a greater probability of a false match and of
extracting meaningless word groups.

Since both these procedures are easily performed using the new algorithm, both the
internal formulaic densities and the overall density were computed.
The internal formulaic densities of the texts in the corpus have the following histogram:

100
|

80
L

60
1

Number of texts

40
I

20
L

— -

I T T T T T 1
10 20 30 40 50 60 70

Formulaic density

Fig 2: A histogram of formulaic densities of the texts of bylinas in the corpus. The full list of values can be found in
Appendix L.
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This sample has a mean of 32% and a standard deviation of 11, which indicates, roughly,
that an average Russian bylina is 22-42% internally formulaic (minimum and maximum values
are 7.3% and 70% respectively). Also it can be noted that 75% of bylinas are more than 24.3%
internally formulaic and 25% of bylinas are more than 40% internally formulaic.

To compute the overall density of the corpus, a mega-document containing all the 609
texts was compiled. Setting the minimum number of repetitions of an N-gram to 5 generates a
formulaic density of 34.7%, which is predictably (though very slightly) higher than the average
internal formulaic density of singleton texts. Counting any duplicate items, the overall formulaic
density rises to 56%.

Finally, to illustrate the applicability of the algorithm to texts in different languages using
different orthographies, the formulaic density of the //iad was calculated based on the edition by
Allen and Munro (1920; 1922). Formulaic keys were not used; only exact N-gram matches were
taken into account. With the provisional stop list comprising the most frequent function words of
the /liad we get the formulaic density of 44.8%. With an empty stop list this number rises to
56.6%.

Conclusion

The algorithm presented in this paper provides an adequate means of estimating the
formulaic density of a poetic text or a corpus of poetic texts in any language provided that the
texts are divided into lines and words. The algorithm is fast, it is immune to over-counting, and,
with certain modifications, it can be used to extract different types of formulas: simple verbatim
repetitions, strings of identical lemmas, provided an additional lemmatizing module is used, or
even sets of words if the order of the elements in the formula is not crucial.

The implementation of the algorithm used in this study is available at the GitHub
repository (https:/github.com/macleginn/fast-formulaic-analysis); its usage is described in
Appendix II. It requires a working distribution of Python 3, but no knowledge of Python itself is
needed. All the analysis parameters—alphabet, stop-list, number of symbols used in the N-gram

key, and required number of occurrences of an N-gram—are specified in a simple configuration
file.

Russian State University for Humanities /
The Russian Presidential Academy of National Economy
and Public Administration (Moscow)
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Internal formulaic densities of the bylinas from the corpus used in the study:
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53.5, 46.9, 44.0, 52.9, 45.6, 22.5, 40.5, 26.1, 36.0, 28.9, 23.0, 22.0, 21.7,
46.5, 25.0, 37.7, 24.0, 14.0, 27.1, 52.7, 16.6, 56.9, 19.2, 25.0, 40.4, 45.2,
19.0, 27.0, 24.5, 3%9.7, 18.4, 20.5, 27.7, 32.2, 38.0, 21.2, 19.8, 25.4, 16.3,
1.0, 47.5, 15.6, 17.6, 31.6, 27.8, 28.6, 27.0, 40.2, 43.1, 43.2, 39.9, 25.5,
36.9, 28.7, 30.0, 34.4, 25.4, 37.6, 48.9, 60.9, 29.7, 19.4, 31.5, 43.3, 48.5,
34.1, 29.8, 24.2, 46.2, 26.2, 45.6, 46.5, 48.1, 37.3, 31.1, 39.9, 36.6, 59.6,
49.4, 44.4, 35.3, 42.7, 38.5, 45.3, 52.9, 34.1, 37.7, 19.6, 32.6, 23.7, 46.2,
56.2, 39.2, 35.9, 38.1, 47.7, 60.2, 48.0, 34.2, 21.3, 54.9, 19.4
APPENDIX II

Usage guide for the Python program:

The program consists of four files, which should reside in the same directory:
FormulaicAnalysisLib.py is a library containing classes and functions implementing the
algorithm described in this paper. Please refer to it in order to gain a deeper understanding of
how the program works.

alpha_stop.conf is a configuration file containing the alphabet, the stop list, the
formulaic key length, and the number of occurrences, which make a repeated N-gram qualify as
a formula. All these parameters, except stop-list, must be non-empty.

compute_formulaic_density.py is a script that computes formulaic density of a single
text based on the parameters in the configuration file. The usage is:

python3 compute formulaic density.py [options] pathToFileWithText

Options include -s (show formulas on the screen) and -f (create an html file with the text
with formulas in square brackets and cross-references). These arguments can be used separately
or combined as -sf or -fs. If the path is a directory, a random file from that directory will be
selected.

compute_formulaic_density batch.py is a script for computing formulaic density of all
files in a given directory. The usage is:

python3 compute formulaic density batch.py pathToDirectory

Text files should be in UTF-8 and their names should not start with a dot or period “.” as
temporary or hidden files created by the operating system sometimes start with dots or periods,
and this restriction prevents the algorithm from trying to process them. The script prints the
number of texts (files), lines, and words on the screen, as well as the mean formulaic density,
sample standard deviation, and quartiles. The full report is written to report.csv.
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Dobrynya and the dragon in Cyrillic script:
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APPENDIX III

[JdoOpHIHIOITKE-TO MaTyIITKa rOBaprBaa|
Ja Hukutnay-T1o Marylika Hakas3bIBaia
ToI [He e3au-Ka Jajgeye BO YUCTO Moe]
Ha Ty Ha ropy na CopounHCKYyI0

He Tomuu-xa TbI [MJaAbIX 3MECHBIIIEH |
TbI [He BBIpyUaii-Ka TOJIOHOB 13 PYCCKHUHX |
[He xyrumnce JoOperas Bo [ly4aii-peke]
[[Tygaii-pexa oueHb cBUpenasi]
[Cepenusis-To cTpyiika Kak OTOHb CEYET|
JloOpBIHA CBOEH MATYIIKH HE CITyIIAJICS
Kax oH eznet [naneue Bo yucTo noJje]

Ha 1y [Ha ropy Ha CopoYHHCKYIO]
[[ToTonTan oH MiIaABINX 3MECHBIIIEH |
[ToBBIpydai oH [IIOJOHOB A2 PYCCKHHX |
BoratsIpcko ero cepaue pacrnorenocs
Pacrnorenocst cepaiie Haxxaaemocs

OH npunpaBmi CBOEro [100pa KOHS |

OH [n0o6pa xons1| xa ko Ilygaii-pexe

OH cneszan J{oOpsIHs co [100pa KoHs |

Ja camman [J{oOpsIHS M1aThe 1BETHOE]
Om [3a0pern 3a cTpyeuKy 3a] epByIo

Ja [3abpern 3a cTpyeuky 3a] CpeaHIo0
ToBopwuII cam 112 TAKOBO CIIOBO

Msae [{oOpBIHIOIIKE MaTyIIKa roBaprBaa]
Mue Hukutndy MaMeHbKa HaKa3biBaja
Uro [He e3au-Ka majede BO YUCTO ToJIe]
Ha Ty [Ha ropy Ha Copo4unHCKyI0]

He Tomuu-kxa [MaaapIx 3MECHBIIICH |

[He BbIpyuaii MOIIOHOB J1a PyCCKUUX |

W [ae xymmcs o6psias Bo Ilygaii-peke]
[[Tyuaii-pexa oueHb cBUpenasi]
[Cepenusis cTpyiika Kak OTOHB Ce4eT]

A Tlyuaii-pexa oHa KpOTKa-CMHpHA

Omna OyaTo IyXa-To AOXKIeBas

He ycnen JIoOpbIHS CIOBIIa CMOJIBUTH
Betpa Her na Ty4dy HaaHeco

Tyuu Het na OyaTO NOXKAD JOKANUT

A JOXSI-TO HET 1a TOIBKO [TPOM TPEMHUT]

[[pom rpemMuT] ga CBUILET MOJTHHS

24

26, 69, 100

28,71, 101, 166, 168, 182, 199
29,72

30

31

32

164,179
27,70, 90
181

76, 167, 200

18,19, 53, 144
17,19, 53, 144
17,18, 53, 144
54
22
21

3,69, 100

12,70, 90

5,71, 101, 166, 168, 182, 199
6,72

7

8

9

39
38



40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

FORMULAIC DENSITY OF RUSSIAN BYLINAS

Kak nerut 3meunmie I'opsiaumie

O TBIEX ABEHAAATH O X000Tax
Jo6pbIns TO# 3MeH He MPHyKaxXHETCS
ToBopuTt 3Mest eMy mpoKIIATas

Te1 Teneps J100pBIHSI BO MOMX pyKax

[3axouy Tebs JoOpsIHIO Temeps] MOTOIITIO

[3axouy Tebst JIoOpBIHIO TETIEPb] CHEM-COXKPY

3axouy Tebs JJoOpbIHIO [B X000Ta BO3BMY |

[B x000t1a BO3bMY] [10OpHIHIO BO HOPY] CHECY

[[Tpunamaet 3mesi| kKO OBICTPOH peKe

A JIoOpBIHIOIIKA [1aBaTh TOpasz Be/ib ObLI
[OH HBIpHET Ha OepexoK]| Ha TAMOITHHMA
[OH HEIpHET Ha OepexoK] Ha 3ACITHUN
Her y loOpsraromku [1o0pa KoH:|

Ja Het y [[1oOpBIHU TIIATHEB I[BETHBINX |
TonBpKO JIKUT ONUH [ITyXOB KOJIAK |
[[TyxoB konmnak] ga [3emiu ['pedeckoii]

ITo Becy TOT KoJIak Aa HENbIX TPH ITyAa
Kax yxBatun oH xonmnak [3emnu I'peueckoii]
Ja mmbHeT Bo 3Mer0 BO MPOKIIATYIO

OH om0 3Mee IBeHAANATH X000TOB

Tyt ymana 3mes 1a BO KOBBUIb-TPABY
JloOpbIHIONIKa Ha HOKKY MOBEPTOK OBLI
CKo4HT OH Ha 3MEWHBIE J1a [rpyau Oerble]
Ha kpecre y JIoOpsiHu 06U OynaTHBIN HOX
XoueT oH pacimiactaTh ei [rpynu Oenbie]
A 3mes emy JloOpbIHe B3MOIUTCS

Ofi b1 [J1oOpbiHs cbiH HUKUTHHIY |

MBI TonoxuM ¢ To00H 3aroBeb BEHKYIO
Tebe [He e3auTH ajede BO YUCTO TOJe]
Ha Ty [Ha ropy Ha Copo4unHCKyI0]

He Tonrats Gosblie [MIaabIX 3MECHBIIICH |
[He BbIpyu4aTh MOIOHOB Jja PYCCKUMX |

He xynatbcs Tebe JJo6peias Bo [lyuaii-pexe
U mHe He netarsb f1a [Ha Cesrtyio Pycs]

He HOCHTS TIOIEH MHE OOJIBINIE PYCCKUUX

He xonuts MHe [IONIOHOB a2 PyCCKUHUX |

OH noBBITyCTHII 3MEI0 KaK C-IT0J] KOJICH CBOHX

[Momasmacek 3Mest 1a BBepX MO 00JIaKy
Croyumiocs eit netets 1a MuMo Kues-rpama
VBupnana [on KusizeBy ruieMsiHHUILLY |
[Momnony 3abaBy mous [lyTarnuny]

Wnyuuce 1o ynuue no mupoxoi

46
45
48
47; 239
&3

52

51

17,18, 19, 144
20

56

55; 58

56

65

63

161

3,26, 100

12,27, 90

5,28, 101, 166, 168, 182, 199
6,29

99

14, 167, 200

103
93,104, 111, 134, 205, 248

129



130

&3
84
&5
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
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Tyt [mpunana 3mesi] Aa KO CHIPOH 3emiie
3axBaruna oHa [KHsA3eBy mieMsaHHUIY |
YHecna [Bo HOpPY BO IIyOOKYIO]

Torna [conHbIKO BaaauMup cToIbHOKUEBCKHIA |
ITo Tpu aHst na TYT [OMIIMY KITHKAIT |

A [6wmnd KJIMKAJ] 1a CIaBHBIX phIapeit
Kt0 GBI MOT [CBHE3IUTH /aIede BO YHCTO I1oJIe]
Ha 1y [Ha ropy Ha CopoYHHCKYIO]

CxonuTh BO HOPY J1a BO NIyOOKYIO

JocraTp ero [KHsA3eBy IUIEMSHHUIY |
[Monony 3a6aBy nous [lyTsaTnuny]

ToBopunt Anemenbka JIeBOHTEEBUY

AX TbI [CONHBIKO BrnaguMup cTonbHOKUEBCKUH |
TbI [HAKMHB-KA 3Ty CITy>KOy J1a BETHUKYIO |

Ha [roro JloOpsiato Ha HukuTnya]

Y Hero Bens co 3Meero 3armoBe/Ib MOJI0KEeHa
Uro eit He nerarh [Ha CBaTyio Pycs]

A emy [He e3aUTh Janede BO YHCTO MoJe]
He Tonrars-To [Maaabux 3MeeHbIIIEH |

Jla He BBIpydYaTh MTOJIOHOB PYCCKUMX

Tax BO3bMET [OH KHS3€BY IUIEMSHHHUITY |
[Momnony 3abaBy mous [lytarnuny]

[Be3 6oro 6e3 qpaKku-KPOBOIHUTHS |

Tyt [comupInIKo BiaguMup cTONEHOKNEBCKHH |
Kak [HakuHy 3Ty ciry>k0y /1a BEIHKYO]

Ha [Toro Jlo6psiato Ha Hukutrnya)

Emy [cbe3auTh panedye BO UUCTO MOJIE]

W nocrate emy [Kus3eBy mieMsaHHUIY |
[Monony 3a6aBy nous [lyrsaTnuny]

OH nomen oMol J{oOpeIHS 3aKpyIHHIIICS
3akpyunHuics JJoOphIHs 3areqanuics
Berpeuaer ero ga [pogHa Marymka)

[Uectna BnoBa EdumMest AnekcanapoBHa)
Of#i TBI PO)KOHO MOE JTUTATKO

[Momnomoii [IoOpsias cbrH HukuTianY |

ThI 9TO € IMIPY HEBeCeN HIIEeIIb

3Hatb [MecTo ObUIO] TEOE HE 110 YHHY

3HaTh [4apoii Ha mupy| T€6s IprodHeCIH
Aub typax Haj ToOOH HacMesIcs-/1e
[ToBopwn J{oOpbiHs cbiH HUKUTHHIY |

O11 Tl rocyapbIHsl [poHa MaTyIIKa

To1 [uecTHa BnoBa EQumbs AnekcanapoBHa)]

[Mecto ObLIO] MHE J1a TIO YUHY

49

92,110, 133, 204, 206, 210
132

95, 106, 129

88

87

109, 130

12,27,70

84, 110, 133, 204, 206, 210
81,104, 111, 134, 205, 248

86, 106, 129
107
108

74
3,26, 69
5,28,71, 166, 168, 182, 199

80

81,93, 111, 134, 205, 248
207,211

86, 95, 129

96

97

89, 130

84, 92, 133, 204, 206, 210
81, 93,104, 134, 205, 248

123, 135
124, 136

186, 217

125
126

201
114, 135
115, 136
119



126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
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[Uapoii Ha upy] MeHst He 0OHecTn
Jypak-To Ha0o MHOU HE HacMesuIcs BEb
A HakuHy! cIyX0y 112 BEJIMKYIO
[Comnpitko BaaguMup cTOITbHOKHEBCKHA |
Yro [che3auTh fanede BO YUCTO I10JIE ]
Ha Ty Ha ropy [1a Ha BBICOKYIO

MHe cxoauTh [BO HOPY BO TITyOOKYIO |
Mse noctath-To [KHs3€eBY mIeMsHHUITY |
[Monony 3a6aBy nous [lyrsaTnuny]
[ToBoput Hob6psine] [ponHa MaTyIIKa)
[Uectna BnoBa Edumest AnekcanapoBHa)
Jloxuch-Ka criaTh a paHo ¢ Bedepa
Mynpenee yTpo Oyner Beuepa

OH BCTaBaJ 10 YTPEUKY PaHEIIEHBKO
‘YMbIBasICst 1a OH OeNeIeHbKO
CHapsixaJIcs OH XOPOIIOXOHBKO

Jla unet Ha KOHIOIIHIO Ha CTOSUTYIO

A Gepet B pyKH y3/y OH JIa TECMSHYIO

A Oepet OH JeIyIIKOBa Ja BeAb [100pa KOHS |

OH nonn bypka muTheM MEIBSIHBIUM
OH KOpMUJI MIIEHOH J1a OeI0sIpOBOH
Cenan Bypka B ceUTBIIITKO YepKaccKoe
OH [OTHUYKH J1a KJiaJi| Ha TOTHUYKH
OH Ha [[TOTHUYKH Ja KJIaj | BOHIOYKH

Kitan Ha BOMJIOUKHM Ye€pKACCKOE CEAIIBILIKO

Bce noarsarusan ABEHAAUATh TYT'UX MOANPYTOB

OH TpuHaIUATHIA KJIaj Ja pagyd KpenoCTH

Uto0b! TOOPHI KOHB C-TTOJT CEMIJIa HE BHICKOYHIT

I[O6pa MoJioana B YMCTOM I10JIE€ HE BBIPYTHUIT

[oampyru GbUIK HIETKOBbIE

A TITIEHBKY Y TIOATIPYT BCE OylaTHBIC
Ipsoxku y cenna na [KpacHa 30710Ta]

Tor mienk He pBeTcs Oynar He TpeTcs

[KpacHo 30510TO] HE pxKaBeeT

MOJ'IO,HCII Ha KOHE CUUT Aa CaM HE CTapeeT

TToesxan [[o6pbras cbiH HUKATHHIY |

Ha mpoianse eMy MatyIka IieTky nojaia

[Cama roBopmiia TaKOBO CIIOBO]

Kaxk Oynems [nanede Bo yrcToMm mosne]
Ha Toii Ha [rope 1a Ha BBICOKH|
IToTomyens [Mi1agpIuX 3MEESHBIIIEH |
[ToBBIpy4YHIIIb [TIONIOHOB /18 PYyCCKHUX |

Kax TbIu-TO [MJ1a71b1€ 3MEEHBIILH |

120

86, 95, 106

89, 109

&5

84,92, 110, 204, 206, 210
81, 93,104, 111, 205, 248

209; 114, 123
115, 124

17,18, 19, 53

149
148

159

157

67

196

11,179
180

5,28,71, 101, 168, 182, 199

14, 76, 200

5,28,71, 101, 166, 182, 199

131



132

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
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[[ToxgTouar y Bypka oHu meTouku]

[Urto He moxet 6omnbIine Bypyko mockakuBars |
A [3MeeHBIIIeH OT HOT Jja OH OTPSIXUBATh |
ThbI BO3bMH-Ka 3Ty [IUIETOUKY IIEIKOBYIO]
A 181 Geii [Bypxka na mpomexy] Horu
[[Ipomesxy HOTH] Aa [IpoMeExy yIu]
[[Ipomesxy HOTH fa MeXYy 3aAHUE]
Craner TBoH [Bypymrko mockakuBars|
[3MeeHbllIeN OT HOT Jja OH OTPSIXUBATh |
TobI mpuTOMMYENIH [BCEX 10 SAUHOTO |

Kaxk Oyner oH [nasnede Bo 4ucTOM 11oe]
Ha Toii Ha [rope 1a Ha BBICOKOH |
[[ToTonTan oH MiIaJbIX 3MEEHBIIIEH |

Kax Te mu [Mnaapie 3MeeHBIITH |
[[Togrounnu y bypka oHM IeTOUKH |

[Uro He moxet 6omnbine Bypymiko mockakuBars |
[3MeeHbllIeN OT HOT Jja OH OTPSIXUBATh |
Tyt [Mononoit {o6psias cerr Hukutiandg |
Bepet oH [meTouKy HIETKOBYIO]

Ox Onet [Bypka a mpomesxy] ymrm
[[Ipomexy ymu] na [mpomexxy HOru|
[[Ipomesxy HOTH 1a MEXY 3aaHKE]

Tyt cTan ero [BypyIlko NOCKaKUBATh |

A [3MeeHBIIIel OT HOT J1a OH OTPSIXUBATH |
[Ipuronran oH [Bcex 10 €AUHOIO]
Brixonumna [3mest oHa TPOKJIsATAs |

U3 T0ii 13 HOpHI U3 ITyOOKOU

[Cama roBopmiia TaKOBO CIIOBO]

[Ax b1 3i1 loOpsiHIOmKa| HUKUTHHIY
TeI 3HATH MOPYIIWII CBOIO 3aIIOBE/Ib
3ayem cronTall [MIIaJbluX 3MECHBIIIEH |
ITouTo BBIpy4as [IOJOHEI 1a pyccKue]
[ToBopuit [{oOpsiast cbrH HukuTiHAY |

AX TBI 311 3Mest 1a ThI IPOKJIATAS

UYept nu T Hec Aa uepes Kues-rpan

ThI 3a4eM B3sJ1a [KHA3EBY IUIEMSHHHUITY |
[Monony 3a6aBy nous [lyTsaTnuny]

ToI oTHAI Ke MHE [KHA3EBY TUIEMSHHHILY |
[Be3s 6oro 6e3 qpaKu-KPOBOIHUTHS |

Torma [3Mes oHa mpoxIIsITast]
[ToBopuia-to [oOpeine] na Hukntuay
He otnam s Te6e [KH3€BOM MIIEMSHHUIBI |

[Be3s 6oro 6e3 qpaKku-KPOBOIHUTHS |

183

184

177, 185, 192
187

188

189; 189

190

191

171, 185, 192
193

11, 164

165

13

5,28, 71, 101, 166, 168, 199
169

170

171, 177, 192
117,217

172

173

174; 174

175

176

171, 177, 185
178

208

163
228

5,28,71, 101, 166, 168, 182
14,76, 167
122

84,92, 110, 133, 206, 210
81,93, 104, 111, 134, 248
84,92, 110, 133, 204, 210
105, 211

194

135
84,92, 110, 133, 204, 206
105, 207



212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
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3aBoania oHa OOH-JpaKy BEJIHKYIO
OHH gpanuch [Tpou CyTOUKH]|

Ho [re mor JoOpsiHs] 3Mero nepeOuts
Xouet TyT J{0OpBIHS OT 3MeH OTCTaTh
Kak [c HeOec loOpeiHe] [T1ac racur)
[Mononoti 1oOpbras cbiH HUKuTHHUY]
Hpancs co 3Mmeelt [Thl TPOU CYTOUKH]
ITonepucs [co 3Mmeeto ere TpH daca]
Th1 moObetb [3MEF0 1a Ty MPOKIISITYEO |
OH nofparcs [co 3Meeto ere Tpu Jaca]
OH mo6w [3Mero 1a Ty POKIATYIO |
Ta 3mest OHa KpOBBIO TOIILTA

Crost1 y 3MeH OH [TpOU CyTOUKH ]

[He mor JIoOpbIHS | KpOBH TIEPEXAaTh
Xoren JIoOpBIHS OT KPOBH OTCTaTh

[C mebec JloOphiHe] OmsITh [I71ac IIacuT]
[Ax TbI 2i1 10OpsIHs | cbiH HUKUTHHIY
Crosi y KpPOBH [THI TPOU CYTOYKH |
ITocToil y kpoBH Ja emie Tpu daca
Bepu cBoe kombe a Oyp3amenkoe

U Geii xombeM 12 BO CHIPY 3EMITIO

Cam KOTIBbIO JTa TPOTOBapUBait

PaccTynuce-ka [MaTy1ka cbipa 3emiis|

Ha ueteIpe paccTymuch Aa Thl Ha YETBEPTH
ThI moXpuU-Ka 3Ty [KPOBb Jja BCIO 3MEUHYIO |

Paccrynmnacs Torga [Marymika ceipa 3emiis |

IToxpana oHa [KpOBBb J1a BCIO 3MEUHYIO]
Torma [[{oOpsiHs Bo HOPY] mmomiesn

Bo e Bo HOPBGI J1a BO FJ'Iy6OKI/I€

Tam cuasaT [copok 1apeii| [cCopok mapeBU4eH |

Copok [kopoJielt 1a KopoJieBUYeii]

A TIpOCTOM-TO CHIIBI TOH B CMETY HET
Torma JoOpeiarontka Hukuruama
T'oBOpHII-TO OH LIApsM [ja OH IIApEBUYAM
U Tem [kopoinsiM 1a KoposieBU4aM |

BbI nanTe HBIHB Ty[a OTKEIb IPUHECEHBI
A T8I [MOMOa 3a6aBa noub [TyTsaTraHa]
Jlnst Teds st a1aK Tenepb CTPaHCTBOBAT
Tel moenem-ka ko rpagy ko Kuesy

A 11 K0 TacKOBOMY KH#310 KO Biagumupy

224
225

227,227
117, 186
229
221
222
219
220

213
214

216; 216

197
218

237
238
234

236
48

LR

246

242

81,93, 104, 111, 134, 205

133
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Allen and Munro 1920

Allen and Munro 1922

Arant 1990

Astahova 1958

Astahova 1961

Azbelev and Marc¢enko 2002

Edwards 1988

Gorelov 2001a

Gorelov 2001b

Gorelov 2003

Gorelov 2004

Lord 1960

Magoun 1953

Minton 1975

Monroe 1972

Selivanov 1988

Smirnov 1978

Smirnov and Smolickij 1974
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