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Abstract: Variation is a core feature of folklore that plays a part in configuring 
the processes of folkloric communication, transmission and creativity. Compu-
tational analysis of large folklore collections offers new outlooks on the study of 
variation. The article explores the nature of folkloric variation on the basis of 
folk song and fairy tale text corpora from the Estonian Folklore Archives. Our 
enquiry into regional variation in Estonian folk song showed different patterns 
of geographic variation for metre, repertoire and language. To investigate fur-
ther the possibilities to disassemble the components of variation we turned to 
a smaller corpus of fairy tale texts from the distinct Seto language community. 
The results of stylometric analysis of fairy tales collected within the close lan-
guage community as a rule found that word usage patterns in stories told by the 
same storytellers were closer to each other than stories with the same content 
(i.e. tale types). However, other factors, such as collectors’ individual styles, re-
cording time, length of text, and storyteller’s place of origin contributed notably 
to similarity as per stylometric scores.

The study has shown that the individual features and aspects of such a complex 
phenomenon as folklore can follow its own variation patterns. Computational 
analysis of the variation in large text corpora helps us get a better understanding 
of the functioning of variation, and the processes of folkloric creation. However, 
the layers of folkloric variation are not that easy to disassemble, one must be 
aware of the biases in text corpora and keep in mind the effect of the linguistic 
variation on the results.
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INTRODUCTION

Variation is a core feature of folklore denoting diversification of an element or 
aspect of folkloric expression in its different occurrences whereby these occur-
rences reveal recognisable similarity. It intertwines the two poles of folklore, 
creative expression and transmission of existing knowledge and practice. In 
historical folkloristics, variation has generally been seen as a subtask of clas-
sification of folklore texts. However, variation as a phenomenon has rarely 
caught the specific attention of researchers. Combining large text corpora with 
the computational analysis might be expected to shed light on the essence and 
factors of folkloric variation in more general terms. In this article we explore 
the variation of different aspects of folklore texts in the corpora of Estonian folk 
songs and fairy tales with the help of various computational methods.

VARIATION AS AN ESSENTIAL FEATURE OF FOLKLORE

Variation is a universal natural phenomenon, and can be seen in the human 
mind and human expression. Michel de Certeau (1984) claims that the main 
attribute of cultural transmission is the changing nature of everything that is 
being passed on. In folkloristics, variation is usually defined as a continuous 
creative modification within certain limits given by tradition, the concept partly 
overlapping with improvisation and oral composition (Reichl 2007; Harvilahti 
1992; Sykäri 2014). Variation is enacted in the middle field of the main categories 
of folkloric transmission (stability and innovation, communal and individual, 
acquisition and expression, knowledge and creativity), and is often shaped by 
external circumstances such as environment or language. It is a feature that 
allows folklore to react to events and phenomena with the help of traditional 
knowledge, to adapt to changing circumstances (Sarv 2008).

Alan Dundes (1989) has claimed that variation is a key concept in folkloris-
tics, a phenomenon that distinguishes folklore from “high culture” and “mass 
culture”. Lauri Honko (2000) states that variation is a defining feature of oral 
culture, a life-blood of oral tradition, whereas in literary culture, authorship 
and individual creativity have gained more importance. Juri Lotman (1977) 
considered the use of variation, instead of unrestricted creativity, to be an aes-
thetic preference characteristic of folklore, “an aesthetic of sameness” whereby 
creativity is restricted by given structures, models and rules. Walter J. Ong 
considers variative expression a practical preference and a tool to secure the 
preservation of relevant information in conditions of oral memorisation (Ong 
1982).
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Variation in folklore can be observed both diachronically and synchroni-
cally, at individual, situational, communal, regional levels. This complexity 
can be analysed either through the comparison of selected formalised features 
of folklore, usually on the basis of recorded performances or by surveying the 
process of composition and performance of folklore. The study of variation is 
a multi-layered task of comparison in which various features of folkloric com-
munication (for example content, poetic formulae, meter, language use, melody, 
performance, functions, communicative aims and modes) and their density 
dynamics should be taken into account.

In folkloristics, variability has been seen, since the very beginning of the 
discipline, as an essential attribute of folklore texts; folkloristics has even been 
termed “the science of variation” (Levin in Beyer & Chesnutt 1997). Despite, 
or because of, this essentiality, variation as a phenomenon has rarely been the 
focus of folklore studies (Pöysä 2000).

Research into variation in folklore started in the historic-geographic school 
in the late 1800s and was mainly used in folk song (Krohn 1926; Kuusi 1949; 
Dorson 1963; Wolf-Knuts 2000; Tampere 1932; Normann 1935) and folk tale 
studies (Anderson 1923, 1951, 1956; Uther 2004), developing the concepts of 
type and variant. The structuralist approach analysed variation for the study of 
construction principles and the poetic features of folklore phenomena (Bogatyrev 
& Jakobson 1972; for example Propp 1968 [1928]; in folk songs, for example 
Steinitz 1934; Anderson 1935; Sadeniemi 1951; Leino 1970; Sarv 2000).

One of the most serious theoretical attempts to approach folklore variation 
as a phenomenon was Walter Anderson’s Law of Self-Correction and his ex-
periments on the transmission of folklore (Anderson 1923, 1951, 1956; see also 
Seljamaa 2005; Hafstein 2001). Oral-formulaic theory, as developed by Milman 
Parry and Albert Lord, saw variation as a natural result of oral composition 
(Parry 1930; Lord 1960; Foley 1985; Ong 1982; on application to Estonian folk 
songs, see Kolk 1962; Tedre 1964; Harvilahti 1992, 2004).

By the 1970s, the focus in international folkloristics shifted to communica-
tion, context and creative production. Variation was reconsidered as a tool of 
adapting folkloric knowledge according to a particular situation, presenting 
performers with the opportunity to express their creativity (Bauman 1984; 
Hymes 1981; Tedlock 1983; Foley 1992, 1995; Kaivola-Bregenhøj 2000).

For research using the methodology of the historic-geographic school, the 
existence of large text collections was critical in order to figure out, on the ba-
sis of comparison of variants, the historical spread and developments of plots 
and their hypothetical archetype or ‘original form’. This aim led collectors to 
focus on texts and to carefully record even slightly differing versions of plot 
and wording. In the later periods, folkloristics has turned more to methods 
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focusing on individuals and performance, and previous text-centred collecting 
principles have come under severe criticism. The potential of large historical 
text collections has remained untapped by and large. The interest in formulaic 
language and composition seems to have got stuck in the missing ability to 
process large amounts of data.

The introduction of computers to humanities research created new perspec-
tives in the study of large folklore text corpora. Arvo Krikmann has shown 
that, similarly to language (and other natural phenomena), Zipf’s law applies 
to archival collections, for example there are a very few very popular proverbs, 
and very many proverbs that have been recorded only once or twice. Krikmann 
explained this regularity in distribution in folklore collections (and in live com-
munication) in terms of the transmission of knowledge and creativity: widely 
known texts form the core of the genre, are more stable, safely transmitted, and 
function as a model for new texts, while the peripheries are characerised by 
live creativity and testing the acceptance of texts (Krikmann 1997). Materials 
in the large archives are able to elucidate variation as a process and give us 
hints as to how and why “types” (or groups of similar items) emerge in folkloric 
communication (Hiiemäe & Krikmann 1992).

With the development of computational methods, especially in the field of 
natural language processing, data mining and the use of geo-information sys-
tems, as well as the ever broadening digital availability of source materials, 
the field of digital folkloristics has grown alongside the general flood of digital 
humanities (e.g. Abello et al. 2012). There is a rich variety of possibilities for 
the application of digital methods to large archival corpora in order to advance 
folkloristic research.

Although the field of folklore research has increasingly become the examina-
tion of the relationship between the individual and his/her folkloric expression, 
it is important to know the mechanisms of variation in order to understand the 
essence of folklore. Computational models based on large material collections 
can help us better understand the patterns of formation of collective thinking 
and memory (see for example Tangherlini et al. 2020).

In the following we will observe the different layers of variation in our re-
search material, Estonian folk songs and fairy tales, in order to find out to what 
extent the dynamics of similarities and differences in a text collection reflects 
variation in language, style, ways of expression, and content. The methodologi-
cal challenge in studying the Estonian folklore text corpora derives from the 
highly variable non-standard language of folklore records, which tools designed 
for the standard language can neither automatically lemmatise nor grammati-
cally analyse. Moreover, compared for example to English, Estonian is morpho-
logically much more complex: words usually have a number of morphological 
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forms, sometimes along with stem variation. Dialectal variation involves all 
the levels of language. Estonian has two main dialects, South Estonian and 
North Estonian, both with several subdialects. In computational analyses we 
always have to bear in mind that linguistic variation contributes to a consider-
able extent to text variation.

REGIONAL VARIATION IN ESTONIAN FOLK SONGS

The current chapter focuses on an archaic folk song tradition called runosong1 
that has been shared by several Finnic peoples, and is characterised by a specific 
poetic structure that combines a specific meter with a trochaic core, allitera-
tion and parallelism as key features. Runosong has been considered a way of 
expression that characterises Finnic peoples, and therefore the songs have been 
transcribed in large volumes, with the peak at the end of 19th century, and 
stored in the archives in Estonia, Finland and Karelia. The singing tradition 
has, in the majority, faded away along with the progress of modernity, but the 
archival collections have been in lively re-use by composers, musicians, writ-
ers, etc. Runosong has been at the focus of folkloristic research in the respec-
tive countries, and to date most of the texts have been digitised and brought 
together in well-organised databases that are available for computational re-
search (ERAB 2023; SKVR 2021; cf. Järv 2016: 33–34; Sarv & Oras 2020). 
Linguistic variation, however, poses a noteworthy challenge to this in that the 
corpus is multilingual containing songs in several Finnic languages and their 
dialects. Runosongs use a specific idiom that in some regions differs from the 
spoken language in several respects. Recently, the FILTER project, funded by 
the Finnish Academy, has made significant steps in dealing with this question 
(see Janicki et al. 2022; Janicki 2022).

The issue of layered variation caught our attention in connection with the 
study of metric variation in Estonian runosong (Sarv 2008, 2015, 2019), which 
revealed clear regional variation (Figure 1). One might expect that metric re-
gions would reflect the tradition areas of runosong in more general terms, 
but the pattern diverges from the general idea of Estonian tradition regions 
(Figure 2) or dialect areas (Figure 3) with the metric regions crossing the main 
dividing line between South and North Estonian linguistic and cultural areas. 
This prompted us to observe patterns of regional variation in two other aspects 
of runosong: (1) typological distribution, and (2) distribution of most frequent 
word forms (stylometric analysis).
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Figure 1. Metric areas of Estonian runosong. Circles show parishes grouped together using the net-
work modularity algorithm (Blondel et al. 2008) used in Gephi application (Bastian et al. 2009). The 
metric proximity of the parishes is calculated by summing the differences of percentages of lines with 
7 different metric features (Sarv 2008, 2015) between each pair of parishes (map from Sarv 2019: 108).

Figure 2. Estonian ethnographic and folklore regions according to Oskar Loorits: I north Estonia, 
II west Estonia, III Saaremaa island, IV south Estonia (map from Krikmann 1997).
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In order to analyse the regional distribution of song types we used the data-
base of Finnic runosong compiled within the framework of the FILTER project, 
specifically the Estonian part deriving from the Estonian runosong database. 
The FILTER database as a whole currently contains around 100,000 Estonian 
texts, the great majority of which are runosongs, although it also includes 
a significant number of texts from other genres. Every text is usually localised 
to one or two parishes. For the analysis of typological distribution we used the 
data on folkloristic song types. Originally the type assignments were digitised 
along with texts from the machine-typed copies of manuscripts at the Estonian 
Folklore Archives, which were scanned and OCR interpreted for the database 
(cf. Järv & Sarv 2014; Sarv & Oras 2020). The mechanical transcription of 
songs took place over the ca 70 years of the folklore archive’s history, and the 
classification was not consistent. Since digitisation the classification in the 
database has been revised, although this is still a work in progress: currently 
approximately half of the Estonian texts in the database have a revised type 
assignment, with all together 1943 different song types assigned. We consid-
ered this number to be sufficient to uncover how Estonia divides into regions 
according to song reportoire.

Figure 3. Map of Estonian dialects:
1) North Estonian dialect group: Mid, Eastern, Western, Insular dialects;
2) South Estonian dialect group: Võru, Mulgi, Tartu, Setu dialects;
3) North-Eastern Coastal dialect group: North-Eastern, Coastal dialects (Lindström & Pajusalu 
2003: 242).
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In order to identify regional divisions we first calculated the similarity scores 
for each pair of the 105 parishes in Estonia (the parish island of Vormsi was 
excluded as the runosong tradition was unknown among the Swedish population 
of the island). We followed the methodology applied by Arvo Krikmann in various 
folkloristic and linguistic geo-labelled data collections (for example Krikmann 
1980, 1997, 2014). The procedure for measuring the similarity between two 
regions is based on a comparison of the share of their common repertoire in the 
total corpus with the shares of the repertoires of both regions in the total corpus. 
In other words, the real size of the intersection is compared with the expected 
size, taking into account the total folkloric capacity of the regions in question. 
The song types are of very different popularity, and thus also frequency in our 
collections, and it is not easy to find a procedure to balance an estimation of very 
rare and very frequent types.2 As a basis of regional division we chose to observe 
only the geographic spread of each song type, not the number of texts collected.

For each pair of parishes we found the similarity index sim by subtracting 
the expected probable number of common song types from the actual number 
of common song types.

sim = CT–ECT

The expected probable number of common song types for two parishes ECT is 
calculated by multiplying (1) the proportion of song types occurring in parish 
1 among all the combinations of type and parish by (2) the proportion of song 
types occurring in parish 2 and by (3) the number of all the different combina-
tions of type and parish.

The parish pairs with a positive sim have more common song types than would 
have been expected from their total size of repertoire, while the parish pairs 
with a negative sim index had fewer common types than expected.

As some of the song types are widely known, most of the parish pairs had 
mutual connections that formed a dense network. For network analysis we 
used the Gephi application (Bastian et al. 2009), and for community detection 
the modularity analysis method implemented in Gephi (Blondel et al. 2008). 
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The parishes on the graph were geo-located using the Gephi GeoLayout plugin 
by A. Jacomy. For the poetic meter of runosong, network analysis is proven to 
give more clear-cut results in detecting regional division (Figure 1), compared 
to other methods applied (see Sarv 2008: 44–45).

As a result of the analysis, Estonia was divided into three relatively coherent 
areas that differ considerably by song repertoire: (1) west Estonia, (2) south 
Estonia, and (3) north-east Estonia (Figure 4). The border of the south Estonian 
area almost overlaps the main dialect border that separates the South Estonian 
and North Estonian cultural and linguistic areas. The border between western 
and north-east typological regions does not overlap the dialect border, although 
it does overlap the main metric division between the western and eastern re-
gions. The geographic coherence of the network communities obtained as a result 
proves the relevance and suitability of the chosen data analysis methodology.

The extent of variation also depends on collection density: in regions with 
a richer tradition during the period of active folklore collecting, the nature of 
the material is more variable; in regions where songs were collected during the 
phase of fading tradition, only the most popular and custom-bound songs sur-
vived long enough to be collected. The geographic outliers tend to be anomalous 
in terms of collection density.

In general the results are congruent with Krikmann’s generalisation of the 
geographical distribution of Estonian dialect words, proverbs and riddles, as 
based on archival collections. The material that Krikmann used gave three 
main dialect and tradition areas:

1) The South Estonian dialect area;
2) The western islands and a large part of western Estonia;
3) The rest of the North Estonian dialect area.
(Krikmann 2014: 63).

The network picture, configured by similarity measures (Figure 5),3 shows that 
western, northern, and even southern areas seem to be connected via the south-
western county of Pärnumaa. We can hypothesise that this might have a natural 
background in the Pärnu river, which functioned as a communication route from 
the south-west towards the north-east in pre-modern times. It is logical to as-
sume that ease of connection between regions would result in a common song 
repertoire, and thus also in the closeness of these parishes in the network graph. 
In addition, there seems to be an anomalously large divide between western and 
northern groups. We can speculate that the reason for this could be the location 
of the capital city Tallinn on the northern shore, between the two regions, which 
since the Christian invasion in the 13th century had mainly been inhabited by for-
eigners (Germans, Russians) and probably did not foster the spread of folklore.4
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Figure 4. Regional division in the Estonian runosong area on the basis of typology data.

Figure 5. Network of Estonian parishes on the basis of typological similarity measures. The parishes 
of Pärnumaa county, located in the graph in the middle of all the three groups, are circled in red.
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For the distribution analysis of the most frequent word forms we used stylo-
metry and R package ‘Stylo’. Stylometry is a method of assessing similarities 
between texts on the basis of the use of frequent words or other units (such 
as characters, combinations of two or more characters, combinations of two or 
more words, parts of speech tags, or other information). Stylometry is widely 
used for authorship attribution and in explorations of the stylistic variation 
of text collections (on the method as well as the Stylo package, see Eder et al. 
2016). The method has also been used for the analysis of language change 
(Eder & Górski 2016) and variation (Mäkinen 2020). In our case, we expected 
stylometric analysis first and foremost to reflect dialectal variation rather than 
stylistics. Estonian can be divided into three main dialects, South and North 
Estonian, and the North-Eastern Coastal dialect, each of which is divided into 
several sub-dialects. Runosong language forms a specific language register, us-
ing systematically archaic word forms to conform to the requirements of meter. 
The major changes in the prosody and syllabic structure of Estonian that took 
place around 500 years ago are only partly reflected in runosong language, 
depending on the region (Sarv 2019). The aim of our observation was to detect 
runosong language regions with the help of stylometric analysis.

Proceeding from our aim for regional analysis, we decided to compile analysis 
files for every parish consisting of all the texts from each parish in the database. 
Thus, we organised the Estonian runosong texts labelled in the database with 
a parish name into a corpus consisting of 105 parish files with an average length 
of 47,880 tokens (ranging from 560 to 192,678). The stylometric analysis of the 
1,000 most frequent word forms was performed by Stylo using the classic delta 
measure. The similarity measure sums the differences of relative frequencies 
for each word in both texts, normalised by standard deviation of relative differ-
ences in the same word in the corpus (Burrows 2002; Šeļa 2021). The network 
edges output was processed using Gephi, and the same procedures as in the 
previous case. The results are depicted in figure 6 (a network drawn on the basis 
of similarity measures) and figure 7 (a geolocational graph of the same data).

The stylometric analysis reflects a clear division between South Estonian and 
the northern dialects (North Estonian and the North-Eastern Coastal dialect), 
with relevant subgroups in both areas. Figure 7 shows that the groups in the 
network are also geographically coherent, thus the analysis reflects geographic 
(and presumably linguistic) proximity. In the case of South Estonian, one of 
the four main sub-dialects (Mulgi) is comprised of a separate subgroup. In the 
case of northern group, the network division very roughly overlaps the dialect 
division, i.e. the North-Eastern Coastal dialect, the Mid dialect, the Western 
dialect, and the Insular dialect areas form separate subgroups within the net-
work. However, there is a separate subgroup in the border area with South 
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Estonian which in dialect division is split between the Eastern, Mid and West-
ern dialects. Here the stylometric analysis shows probable influence from the 
frequent use of refrain words in this area. Songs with refrains are known in 
the South Estonian dialect area as well as in those parts of the North Estonian 
border area that are next to South Estonia, usually appearing in songs related 
to either calendar or family customs. Refrain words can occur among the most 
frequent words, as they are repeated often.

To find which word forms are peculiar to each region, we ran a keyness 
analysis for all the groups5 and observed 20 positive keywords for each group. 
We expected the keywords generally to be dialect variants of grammatical words 
as they usually dominate among the most frequent words in any text. About 
the half of the keywords in each regional group were grammatical words, for 
example various forms of the verb ‘to be’ (on, one, o, oo, uo, om, pole, põle, õli, 
olid, oll, oleks, ollin), and more occasionally ‘this/that’ (sie, see, sii, tuu), ‘on’ 
(peal, peale, piäle, pealla, peele, pääle), ‘there’ (seal, siel), ‘me’ (mina, minu, 
mind, moole), ‘we’ (me, mi, mii, mede), ‘then’ (siis, sis), ‘no’ (ei, es). In addition, 
among the keywords were grammatical words that are used as filler particles 
in regional performance traditions: iks/õks ‘ever’, no ‘now’ in the south-eastern 
group, where this phenomenon mainly relates to the special characteristics of 
the Seto singing tradition with longer melodies and abundant filler words; ja 
‘and’, aga ‘but’ in the western and insular groups, where the usage of these 
small words relates to a newer, rhythmically more complex performance style 
(Rüütel 2012).

Keywords, however, also reflect content words that are peculiar to each 
region. ‘Mother’ is one of the most central concepts in Estonian runosong, used 
along with rich poetic ornamentation. Keywords contain the regional dominant 
variants of mother (eit, eide, eidekene, emm, emä, emakene, memm, memme, 
memmekene, ennekene, ime, imä). The words tere ‘hello’ and aitimal ‘thank 
you’ among the keywords in the insular group illustrate the use of songs in live 
communication as runosong has traditionally been part of ceremonies, most 
notably weddings and mumming processions. The songs from the western group 
and Mulgi group contain the other keywords related to these customs (langud 
‘in-laws’, mart, marti or märti ‘mummers’). The central northern geographi-
cal area is known for its developed swinging tradition, and this is reflected in 
keywords from this area: swing (kiike, kiige) and swing smiths (kiigesepad). As 
we supposed, in the border area between the North and South dialects there 
are several refrain words among the keywords (kaasike, kaske, kaanike, kaine, 
nuku, lõpele).



Folklore 90         245

Layers of Folkloric Variation: Computational Explorations of Poetic and Narrative Text Corpora

Figure 6. The results of stylometric analysis of the 1,000 most frequent word forms in the runosong 
texts that have a parish label in the Estonian runosong database, depicted as a network based on 
the similarity measure classic delta and grouped according to modularity analysis, as implemented 
in the Gephi program.
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According to these keyness observations we can conclude that stylometric analy-
sis of the use of word forms, and the regional groups obtained, in the first 
instance reflect dialectal variation, but to a notable extent also derive from 
other aspects such as the specific features of performance tradition like filler 
words and refrains, communicative strategies (interaction vs narration), and 
the dominant genre of the region.

The study demonstrated that the regional peculiarities of runosong have 
formed as a combination of various features: the musical structures of songs, 
metric peculiarities, dominant genres, customs and performance habits along 
with communicative modes related to them. The observations showed runo-
song variation as a multi-layered phenomenon with the analysis resulting in 
geographically coherent regions in all the three observations, although in each 
case the outcome was different. It is not a trivial task to discover the effects of 
individual features that do not always follow the same regional patterns in the 
conditions of severe linguistic variation. Linguistic variation always underlies 
and contributes to textual variation in folklore, sometimes also motivating 
components of poetic structure.
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Figure 7. The results from Figure 6, arranged according to parish location.
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STYLOMETRIC ANALYSIS OF SETO FAIRY TALES

As we saw from the previous part of our analysis, variation in folklore unfolds 
as a complex phenomenon, with different components having different varia-
tion patterns. It is often hard to discern these components in analysis. In order 
to be able to distinguish better the individual layers of variation, we decided 
to investigate – using texts from the same region and language group – if, and 
how much, the proximity measures gained as a result of stylometric analysis 
reflect the content of the texts, or of the performers’ individual styles (as would 
be expected in case of stylometric analysis).

Runosong texts in general tend to be short, the average length in the Estonian 
part of the FILTER database currently being 68 words (stylometry is usually 
said to give more reliable results for longer texts).6 Therefore we chose longer 
narrative texts for further analysis.

The database of Estonian folktales (cf. Järv 2016: 38–40) currently consists 
of 16,000 texts along with metadata, including approximately 6,000 fairy tale 
texts (ATU 300–749). About one quarter of the material comes from the Seto 
region at the south-eastern border of Estonia with its specific culture and lan-
guage variant, a sub-dialect of South Estonian. An overview of the Seto fairy 
tale tradition can be found in Setu lauludega muinasjutud (Salve & Sarv 1987: 
10–16, English summary 198–199), an academic publication on Seto fairy tales 
with songs.

The tradition of telling fairy tales has been preserved in the Seto region for 
longer than elsewhere in Estonia, which is also the reason for the abundance 
of Seto material in the archives. On average, the texts recorded in the Seto 
region are also longer and more elaborate. We chose for our analysis 125 texts 
with an average length of 1,409 words. Most texts (109) in this selection come 
from the folklore collection of Samuel Sommer, who also aimed to collect the life 
stories of the tradition bearers. This plan was fulfilled only partly (see Kalkun 
2011: 193–195, 199–201), although luckily enough at least the name, age, birth 
and residence of the storytellers was noted down along with the texts, which 
does not apply to all fairy tale texts in the collections of the Estonian Folklore 
Archives. These texts were recorded by volunteer collectors, as are four texts 
from the same period from the collection of the Estonian Folklore Archives 
(ERA). Twelve texts, approximately one tenth of our sample, were collected 
by professional folklorists between 1946 and 1953. The number of texts in our 
selection is not large, but they come from the same linguistic area and are 
provided with basic metadata.

Classification of folklore texts according to their content has for a long time 
been one of the basic methods of folkloristics. The best known are international 
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folk tale typologies, first compiled by Antti Aarne (1910) and enlarged by Stith 
Thompson (1928, 2nd revision 1961), and most lately by Hans-Jörg Uther (2004), 
although the method has been used to classify other genres of folklore as well, 
such as song, legend, proverb, riddle. Despite criticism that the classification is 
based more on characters than plots (Dundes 1989) the system is used widely 
among the scholars of folk tales to this day. At the same time, it has been also 
a cornerstone for the historic-geographic method, which aimed to find the origi-
nal form and home of each plot, as well as later additions. Although the aims of 
the historic-geographic method have generally fallen into disuse, the typological 
classification has retained its function as a useful tool in gaining an overview of 
the large number of records. It enables us to examine the geographical spread 
of a folkloric type and observe its variability, which in turn reveals charac-
teristics of folkloric communication. When observing the voluminous folklore 
collections and archives it is evident that folkloric types are not a construct of 
the researchers, but rather are a reality typical to folkloric communication as 
texts (and melodies) tend to group into sets with the same or similar form and/or 
content. As typological classification in itself is a method to cope with big data, 
it would require a reasonable number of texts to find what is typical and what 
is exceptional. Today typological classifications can be used as source data for 
computational analysis, combined with other dimensions of folklore texts, for 
example their geographical spread, their linguistic properties, their performers. 

For the current analysis we chose 125 Seto fairy tale texts from the database 
according to the following principles:

1. The texts were transcribed from the 22 storytellers who have the largest 
number of fairy tales in the manuscript collections. As a rule these people 
have also been versatile tradition specialists. In top spot are Maria Kütte, 
from whom the collectors recorded 187 fairy tales in total as well as a large 
number of songs (SNE 2014: 33), and Feodor Vanahunt with 176 stories 
(Kalkun 2015: 9). For most people included, the number of the recorded 
fairy tales is considerably smaller (~20).
2. Among the stories from these storytellers only fairy tale types that have 
been popular in the Seto region, and have been transcribed from several 
storytellers, have been included in our research corpus7. Most of these tale 
types are known more widely in Europe while some are found only in the 
Seto region. They may have been present more widely in Estonia as well, 
but the only versions to make it into the archives are from the Seto region. 
Compared to the animal tales (which are also popular in the Seto region), 
Seto fairy tales are longer and thus better suited to our study. Each type in 
our selection has at least 3 different texts; types ATU 480, 572*, 613 and 
700 have more than 10 texts.
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3. In our sample corpus we selected only the texts that consist of one tale 
type. Although types are often mixed and combined in the tradition as well as 
in the archival records, this decision was made with the intention of having 
a clearer understanding of the effect of the content of the tales on the results. 

The sample consists, thus, of the 16 most popular Seto fairy tale types from the 
22 storytellers who have the most fairy tale records in the archives.

For the analysis, all the information outside of the main text, such as titles, 
comments, final comments, was removed as it is not always clear if it was in the 
original story or added by the collector. The effect of the collector’s linguistic 
style and ability, and the steps that form his or her method of writing down the 
text, upon the collected texts, has been discussed previously, especially in the 
case of the Sommer collection, where the collectors were paid and were thus 
motivated to produce more texts (Kalkun 2011: 195–199). We labelled every 
story with the surname of the storyteller and a four-digit ATU type number, 
for example Huntsaar_0300 is the variant of The Dragon Slayer (ATU 300) 
told by Vassä (Vassilissa) Huntsaar. If there were several variants of a story 
told by the same person, we numbered the variants with roman numerals (for 
example, 0480_I, 0480_II).

Stylometric analysis of the 100 most frequent word forms was performed 
using Stylo’s classic delta measure. Figure 8 shows a network graph using 
Gephi, with nodes placed on the basis of similarity measures at network edges 
output of Stylo as in the case of previous runosong analysis. Placement of the 
texts in the graph reflects similarity in use of the most frequent word forms. 
The graph is coloured according to the Gephi modularity analysis, which divides 
the network into more densely connected parts. At the edges of the graph we 
see six more distinct clusters (with more distinct language use) consisting of 
tales from one or two storytellers. In the centre the grouping is less clear, but 
the tendency still seems to be the same – the detected groups generally formed 
from the tales of a small number of storytellers. In stylometric analysis the us-
age pattern of most frequent words is considered to be a characteristic feature 
of an author’s individual style and thus we can expect, in the case of fairy tales, 
stories by the same author to cluster together.

However, if we look at the same graph coloured by storyteller (Figure 9), we 
see that the picture is not so even. We can see, especially in the central area 
of the graph, that there are quite a number of outliers, i.e. stories told by the 
same storyteller that are placed further away from the main body of his or her 
stories. In addition, the stories by storyteller Maria Kütte (together with the 
stories by Maria Laanetalu) form two close but still distinct communities in 
the network.
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Figure 8. Fairy tale network based on similarity measures from Stylo network output. The colours represent groups from the Gephi 
modularity analysis. The labels combine name of storyteller and tale type number.
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Figure 9. Network of fairy tales with storytellers identified by colour.
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Figure 10. Network of fairy tales, tale type identified by colour.



Folklore 90         253

Layers of Folkloric Variation: Computational Explorations of Poetic and Narrative Text Corpora

Haug_0530Haug_0550_IHaug_0550_II

Lepistik_0313_I

Raud_0530

Haug_0613

Haug_0700

Sootalu_0300

Moets_0613

Vanahunt_0402

Laanetalu_0700

Haug_0707
Paloots_0613_IV

Haug_0715

Jaerv_0715

KoeivastikU_0715

Hunt_0480
Hunt_0572_II

Hunt_0700

Ilula_0572

Hunt_0572_I

Koeiv_0572Vanahunt_0313

Ilula_0700

Mast_0700

Sootalu_0700
Vanahunt_0700 Vanahunt_0720

Huntsaar_0300

Huntsaar_0700

Huntsaar_0715
Huntsaar_0480

Koeiv_0720

Sootalu_0451A

Vanahunt_0300

Huntsaar_0402Laanetalu_0613

Raud_0613_I

Juurik_0313

Ilula_0715

Lepistik_0480Raud_0480

Ilula_0315

Ilvik_0313_IIlula_0550
Ilvik_0313_IIIlvik_0480

Jaerv_0530

Lepistik_0313_II

Mast_0572

Pino_0530Pino_0572
Mast_0480

Jaerv_0707_II
Soemmer_0530

Jaerv_0550Jaerv_0707_I

Koeiv_0313

Pino_0480A

Pino_0700

Raud_0707

Kuette_0480A_III

Juurik_0613

Lepistik_0315

Juurik_0530

Kuette_0530Laaneots_0530

Sootalu_0706

Juurik_0550

Paloots_0613_I

Koeiv_0315

KoeivastikU_0700

Koeiv_0451A

Raud_0706

Raud_0451A

Laaneots_0572

Raud_0720

KoeivastikA_0315
KoeivastikA_0480

KoeivastikA_0572KoeivastikU_0451A
KoeivastikU_0480

KoeivastikU_0706KoeivastikA_0707

KoeivastikU_0313

KoeivastikU_0402

KoeivastikU_0480A

Laanetalu_0572_I

Kuette_0313_I

Kuette_0313_II

Kuette_0451A_II
Kuette_0480A_II

Kuette_0700

Kuette_0706

Kuette_0480A_I

Kuette_0613_III
Kuette_0451A_I

Kuette_0572
Kuette_0613_IV

Kuette_0480
Kuette_0613_IKuette_0613_II

Laaneots_0550

Laaneots_0451A
Laaneots_0715

Laaneots_0700

Laanetalu_0315Laanetalu_0706
Paloots_0613_II

Paloots_0613_IIILaanetalu_0480

Laanetalu_0572_II

Paloots_0480_I
Paloots_0480_II

Raud_0613_II

Moets_0315

Moets_0402
Moets_0706

Moets_0707
Soemmer_0313

Soemmer_0550

Soemmer_0572Moets_0572
Moets_0530

Moets_0700

Figure 11. Network of fairy tales, collectors identified by colour.
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We wanted to find what factors affect similarity in the use of the most frequent 
word forms, why stories from some storytellers form a distinct group and the 
others do not, what brings the stories of two storytellers together in a group at 
the edge of the graph, why the stories of one storyteller form two distinct groups, 
why some of the stories lie outside other stories by the same storyteller. Using 
the available metadata we could further check the effect of content, collector, 
linguistic variation, collection year and length of the story.

In figure 10, the graph is coloured by tale type (ATU index references) with 
each of the 16 types having its own colour. From the placement of the coloured 
circles we can see that in general the tale type is definitely not the cause of 
similar use of the most frequent word forms, and thus, as a rule, such an analysis 
does not bring together stories with similar content (except for cases of a story-
teller telling one story several times, for example four variants of ATU 613 told 
by Maria Kütte, marked in dark green, cluster together). However, on closer 
inspection there are quite a number of instances when stories of the same type 
told by different storytellers occur next to each other, most notably a group of 
five variants of ATU 480 in the upper left corner (marked in red), as well as 
for example the same type told by Mast and Ilvik at the bottom of the graph, 
or type 451A by Raud and Kõiv (lilac) to the right of the central cluster, etc. 
Closer observation of ATU 480 variants, the Story of the Good and Bad Girl, 
reveals that this could be related to the frequent use of the Kulla tütrik, tsirgu 
tütrik (‘dear girl’, ‘lovely girl’) address formula, which multiplies the frequency 
of these words. Thus we cannot say that the content of the stories plays no 
role in similarity measures. Formulaic language characteristic to folklore has 
a particular impact on the word frequency structure.

As stories were recorded in writing by collectors from live performances, 
rather than by storytellers themselves, we can expect that in many cases these 
stories have been not written down word by word. It was usual to make more or 
less complete notes in the field, and write down a polished version of the story 
afterwards. In any case the collectors have contributed to the final version of 
the tales in the archives, and this may have an effect on the style and wording.

Figure 11 identifies stories by collector. In our sample the tales were collected 
by 19 different collectors, some of whom collected stories from only one story-
teller while others from two people; one collector, Aleks Põhi, transcribed stories 
from three different performers (marked in pink in the upper part of the graph). 
We see in figure 11 that most of the distinct clusters at the edges represent the 
collections of individual collectors: the light blue group of stories were recorded 
in writing by Theodor Kõivastik from the same storyteller Anna Kõivastik; the 
green group was recorded in writing by Viktor Ruusamägi from Maria Laanetalu 
and Anastasia Paloots (which are in proximity to other stories in other groups 



Folklore 90         255

Layers of Folkloric Variation: Computational Explorations of Poetic and Narrative Text Corpora

by her recorded by Põhi); the lilac group was recorded in writing by Mihhail 
Pihlapuu from Eudokia Mõts and M. Sõmmer; and the orange group are stories 
from Evdakia Ilula and Vassili Ilvik, recorded in writing by Paul Külaniit. The 
latter two collector groups also overlap with the Gephi network clusters. In the 
middle of the graph we can also see a tendency of stories recorded by the same 
collectors to cluster together. It is also noteworthy that 11 stories (all except one) 
collected by professional folklorists Selma Lätt, Veera Pino and Herbert Tam-
pere in the 1940s and 1950s from three different storytellers are close according 
to their word use and gather in the same network cluster (green in figure 8). It is 
possible that the writing style of pre-war period amateur collectors and profes-
sional folklorists of the post-war period have some systematic differences. The 
proximity of word use in stories by Maria Kütte and Maria Laaneots (on the right 
side of the graph), as recorded by two distinct collectors, still cannot be explained.

It was evident from the study of runosong that the texts reveal clear patterns 
of regional variation. We aimed to exclude this by selecting fairy tales from one 
language region (although the Seto language also has its own dialects). We do 
not have any data on the dialect or subdialect of the fairy tales. However, the 
recordings have information on the storytellers’ origin locations, according to 
which the graph is coloured in figure 12. Most of the storytellers in our sample 
come from the Vilo community (yellow in the figure). There are considerably 
fewer stories by storytellers from Mäe, Meremäe, and Saatse communities, al-
though the stories from the same region, in general, tend to cluster together. The 
placement of stories from these four communities on the graph have a certain 
geographical logic. Mäe and Vilo communities are located furthest from each 
other, Saatse and Meremäe are in between. Among the overall yellow area of the 
network, the few outliers, stories that cluster together by type (independent of 
storyteller, collector or location of origin) are now clearly visible. We note that the 
storytellers of the rightmost distinct group both come from the Mäe community, 
which is the centre of the northern Seto dialect (Hagu & Pajusalu 2021).8 Thus, 
it seems probable that regional language variation (but perhaps also regional 
variation in the folkloric way of expression) within the Seto region has contrib-
uted to the similarity and differences of word use, i.e. the geographic variation 
of language and culture may also have an effect on word use on smaller scales.

The ways of telling the stories and writing them down have been in constant 
evolution, as well as has been the language. Although the time period in question 
is short, from 1926 to 1953, it contains the remarkable turn in society caused 
by the events of the Second World War and Soviet occupation of Estonia from 
1945. As folklore collections almost always provide the year of collection, we 
plotted this to find out if the date of collection has had any effect on the cluster-
ing of tales (Figure 13). As mentioned in the case of collectors, stories recorded 
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by post-war collectors are placed near each other (white circles). We can also 
see that for most part the oldest recordings form distinct clusters at the edges 
of the graph. The central part with less idiomatic word use has gathered the 
stories from a slightly later period, which probably illustrates the fading of 
linguistic differences as well as storytelling tradition.

Along with fading of the storytelling tradition the stories on average become 
shorter. And it is important to reiterate here that stylometry expects the texts 
observed to be long enough for the expression of idiomatic style. Thus we may 
also suppose that the length of the texts has something to do with the similarity 
measures. From figure 14, where the graph of stories is identified by length of 
story in words, we can see that in general the central part of the graph – where 
the stories have a less distinct style – the stories tend to be in general shorter.

The aim of the current analysis was to find out if and to what extent the 
content and/or individual style of storytellers contributes to the similarity pat-
terns of word form use.

The general idea of stylometry, that each author has his or her individual 
style of word use, seems to be confirmed. Stories told by the same performer 
clustered together more often while the classification of texts only rarely had 
an effect on the clustering. The analysis also revealed, however, notable effects 
of additional factors on the frequency distribution of the most common forms, 
i.e. length of text, individual style of collector, period of collecting, as well as 
the origins of the storytellers along with their local subdialects.

CONCLUSIONS

The analysis reveals the layered nature of geographical variation in a large cor-
pus of Estonian runosongs showing how metric, stylometric, and typological vari-
ations follow different geographical patterns. The results of stylometric analysis, 
which detects the proximity of texts on the basis of the distribution of the most 
frequent words in regional runosong text collections are coherent in terms of 
geography, but relate also to linguistic, genre and content features of the texts. 
In order to explore further the application of stylometry to folklore texts, and 
how different aspects affect the results, we turned to the small regional corpus of 
fairy tales. The results of the stylometric analysis of fairy tales collected within 
the small Seto language community as a rule found the texts told by the same 
storytellers to be closer to each other than stories with the same content (tale 
types), although additional factors, especially the individual style of the collec-
tor, as well as the dialect variation within the Seto region, had a clear effect on 
the similarity of word use. The study also confirmed the principle of stylometry, 
which says that longer texts are in general able to reveal the style more clearly.
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Figure 12. Network of fairy tales, origin of storyteller identified by colour: Mäe community blue, Meremäe community pink, Saatse 
community green, Vilo community yellow.
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Figure 13. Network of fairy tales, year of collection identified by colour from dark to light, i.e. from 1926 to 1953.
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Figure 14. Network of fairy tale text length identified by colour from light to dark, i.e. from 285 to 4,233 words.
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All in all, the study showed that textual variation is based on different factors 
that are not easily distinguishable. In the case of textual folklore, the folkloric 
variation is intertwined with linguistic variation. Regional and personal lan-
guage usage influences folkloric expression through word choice, fixed formulae, 
alliterative constructions, etc, that design our way of thinking. An alliterative 
sentence, a line from the well-known runosong, millal maksan memme vaeva 
‘when will I repay my mother’s love’, is considered one of the most beautiful 
sentences in Estonian. Rather than a final answer to any of our questions, we ask 
the reader instead if the beauty of this sentence is in its style or in its content?

ACKNOWLEDGEMENTS

This study was supported by the Estonian Research Council (PRG1288 A Cor-
pus-based Approach to Folkloric Variation: Regional Styles, Thematic Networks, 
and Communicative Modes in Runosong Tradition), by the Estonian Ministry of 
Education and Research (EKKD65 Source Documents in the Cultural Process: 
Estonian Materials in the Collections and Databases of the Estonian Literary 
Museum II), by the Finnish Academy (project no. 333138 Formulaic Intertex-
tuality, Thematic Networks and Poetic Variation across Regional Cultures of 
Finnic Oral Poetry), by the Estonian Literary Museum (project EKM 8-2/22/3 
Folklore and its individual, community based, and institutional mechanisms 
of transmission) and by the European Regional Development Fund (TK 145 
Centre of Excellence in Estonian Studies).

NOTES

1 On the popular and academic terms for this tradition see Kallio et al. 2017.
2 The issues of popularity and creativity, spread and collection density in archival 

folklore collections is thoroughly analysed in Krikmann 1997.
3 We used the Gephi layout ForceAtlas2 by M. Jacomy, and filtered out the connections 

with negative and small values up to the value of 2.7 where every parish remained 
connected.

4 On the impact of the cities on the development of Estonian dialects see Pajusalu 2013.
5 For keyness analysis we used the R package quanteda (Benoit et al. 2018) and log-

likelihood ratio method.
6 Burrows (2002) estimates that the method works with texts of at least 1,500 words, 

approximately speaking.
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7 The Dragon-Slayer (ATU 300), The Magic Flight (ATU 313), The Faithless Sister 
(ATU 315), The Animal Bride (ATU 402), The Sister of Nine Brothers (AT 451A/Ee 
451A), An Orphan and the Mistress’s Daughter (ATU 480), Devil Wooing in the Sauna 
(ATU 480A), The Princess on the Glass Mountain (ATU 530), The Golden Bird (ATU 
550), Skulls Making Noises (ATU 572*), The Rich Brother and the Poor Brother (ATU 
613), Tom Thumb (ATU 700), The Maiden without Hands (ATU 706), The Miraculous 
Children (ATU 707), The Magic Cock (ATU 715), The Orphan as a Cuckoo (ATU 720), 
cf. Estonian tale summaries EMj I-1 2009: 589–615; EMj I-2 2014: 709–738.

8 The stories of a third storyteller from Mäe community, Irina Pino, cluster together 
with the stories of other regions.
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