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THE FILTER PROJECT

Formulaic intertextuality, thematic networks and poetic variation
across regional cultures of Finnic oral poetry

A cooperation of:
1 Finnish Literature Society

Kati Kallio, Jukka Saarinen
2 University of Helsinki, HSCI group

Eetu Mäkelä, Maciej Janicki
3 Estonian Literary Museum

Mari Sarv, Liina Saarlo
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THE CORPUS

Text collections:
1 Suomen Kansan Vanhat Runot (SKVR)
2 Eesti Regilaulude Andmebaas (ERAB)
3 SKS’s corpus of unpublished poems (JR)
4 Literary works: e.g. Kalevala, Kanteletar, . . .

Characteristics:
• Finnic tetrameter
• mostly 19th-early 20th century
• size: 275,274 poems, 4,388,348 verses.

Lappalaińe on kyttösilmä
Piti viikoista vihuva,
Kauvon aijasta katsetta.
Huol’itti tulista nuolda
Tul’izilla jändevillä,
Peäškön pieńillä sulilla,
Varposen vivuttsimilla.
SKVR I1 17

Mõistke, mõistke, mehed noored
Teadke, teadke naesed targad
Arvake küla õeksed
Mis see seal mäella kasvab
Tamme seal mäella kasvab
EÜS VII 313 (67)
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GOAL: ALIGNMENT

http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr07108030&nro2=skvr07108080

1 align similar texts line-by-line

2 compute similarity measures
summarizing the alignment

3 automatically find pairs of
similar texts in the corpus

4 get large-scale overviews of
the identified similarities
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SIMILARITY MEASURES

kuttsu_verisogeat yht_ei_kuttsun_lemmingäistä 0
ruiot_reellä_rembutteli rujot_ne_reillä_reissuaabi 0
rammat_rattsahin_ajeli rammat_rattsahin_ajeli 1
sogeat_venosin_souti sogiat_venozin_soudi .71
yht_ei_kuttsu_lemmingästä 0
lemmingäne_on_piilopoiga lemmingäin_on_poiga_piilo .84
piiloja_on_piilemässä pillojah_on_piilemässä .86
pahoja_pagenemassa pahojah_pagenemassa .93

sraw = 4.34

sl =
4.34

8
≈ 0.54

sr =
4.34

7
= 0.62

s =
2 · 4.34
8 + 7

≈ 0.58
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sraw = 4.34

sl =
4.34

8
≈ 0.54

sr =
4.34

7
= 0.62

s =
2 · 4.34
8 + 7

≈ 0.58
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OPTIMIZATION 1: ENTIRE ROWS AT ONCE

D =

p o e t r y



p 0 1
o 0 1
t 0 1
t 0 1
e 0 1
r 0 1
y 0 1
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OPTIMIZATION 1: ENTIRE ROWS AT ONCE

i = 1

Di,2: =
p o e t r y
[ ]1 0 0 0 0 0

di,j = max

 di−1,j
di,j−1

di−1,j−1 + di,j

 = max

 0
di,j−1

0 + di,j


Di,2: = cummax(Di,2:)

=
[
1 1 1 1 1 1

]

D =
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OPTIMIZATION 1: ENTIRE ROWS AT ONCE

i = 2

Di,2: =
p o e t r y[ ]
0 1 0 0 0 0

D∗
i,2: = fmax

{ [
1 1 1 1 1 1

][
0 1 1 1 1 1

]
+ Di,2:

}
= fmax

{[
1 1 1 1 1 1

][
0 2 1 1 1 1

]}
=

[
1 2 1 1 1 1

]
Di,2: = cummax(D∗

i,2:) =
[
1 2 2 2 2 2

]

D =

p o e t r y



p 0 1 1 1 1 1 1
o 0 0 1 0 0 0 0
t 0 1
t 0 1
e 0 1
r 0 1
y 0 1
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{[
1 1 1 1 1 1

][
0 2 1 1 1 1

]}
=

[
1 2 1 1 1 1

]
Di,2: = cummax(D∗

i,2:) =
[
1 2 2 2 2 2

]

D =

p o e t r y



p 0 1 1 1 1 1 1
o 0 0 1 0 0 0 0
t 0 1
t 0 1
e 0 1
r 0 1
y 0 1
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OPTIMIZATION 2: MULTIPLE ROWS AT ONCE

D =

p o e t r y



p 0 1
o 0 1
t 0 1
t 0 1
e 0 1
r 0 1
y 0 1
f 0
o 0 1
r 0 1
g 0
e 0 1
r 0 1
y 0 1
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OPTIMIZATION 2: MULTIPLE ROWS AT ONCE

I = {1,8}

DI,2: =

p o e t r y[ ]
p 1 0 0 0 0 0
f 0 0 0 0 0 0

DI,2: = cummax(DI,2:)

=
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1 1 1 1 1 1
0 0 0 0 0 0

]
D =

p o e t r y
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OPTIMIZATION 2: MULTIPLE ROWS AT ONCE

I = {2,9}

DI,2: =

p o e t r y[ ]
o 0 1 0 0 0 0
o 0 1 0 0 0 0

D∗
I,2: = fmax


[

1 1 1 1 1 1
0 0 0 0 0 0

]
[

0 1 1 1 1 1
0 0 0 0 0 0

]
+ DI,2:


=

[
1 2 1 1 1 1
0 1 0 0 0 0

]
DI,2: = cummax(D∗

I,2:) =

[
1 2 2 2 2 2
0 1 1 1 1 1

]

D =

p o e t r y



p 0 1 1 1 1 1 1
o 0 0 1 0 0 0 0
t 0 1
t 0 1
e 0 1
r 0 1
y 0 1
f 0 0 0 0 0 0 0
o 0 0 1 0 0 0 0
r 0 1
g 0
e 0 1
r 0 1
y 0 1
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BENCHMARKS

Computation times (in seconds) for subsets of SKVR:

#poems optimization
0 1 2-CPU 2-GPU

100 85.8 6.7 5.8 13.4
1,000 3,261 283 69.6 113

10,000 – 21,963 2,319 1,800
88,078 – – 92,850 32,036

Janicki, M. Optimizing the weighted sequence alignment algorithm for large-scale text
similarity computation. In: Proceedings of NLP4DH 2022.
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QUANTITATIVE ANALYSIS

1 The continuum of similarity
identical – similar – partially similar – short common passages

2 Similarity scores in relation to metadata
e.g. distance in time and space

3 Network analysis
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THE CONTINUUM OF SIMILARITY
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THE CONTINUUM OF SIMILARITY
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SIMILARITY VS. METADATA
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SIMILARITY VS. METADATA
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OUTLIER ANALYSIS

Similar poems with the largest temporal distance:
• charms (e.g. 1 2 3 4 5)
• proverbs (e.g. 1 2 3)
• epics: ‘The spider song’ (1)

Similar poems with the largest geographic distance:
• charms (e.g. 1 2)
• lullabies (e.g. 1 2)
• children’s songs (e.g. 1 2)
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http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr06130130&nro2=j40127&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr07302260&nro2=j30372&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr06132930&nro2=j30945&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr12152570&nro2=j38487&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr06144870&nro2=j83321&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr15100190&nro2=j67023&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr15100360&nro2=j67028&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr15100170&nro2=j75955&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr06101290&nro2=j01943&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr08101550&nro2=skvr12158190&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr04142200&nro2=skvr12160930&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr05218240&nro2=skvr12111680&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr05217821&nro2=skvr12110090&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr04140930&nro2=skvr12114020&t=0.5
http://runoregi.rahtiapp.fi/poemdiff?nro1=skvr04125860&nro2=skvr12113310&t=0.5


NETWORK ANALYSIS
Basic facts:
• high clustering coefficient (0.76)
• very skewed degree distribution
• The giant component contains:

58% ERAB, 43% JR, 53% SKVR
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EXAMPLE: IRON CHARM

Voipa sinua rauta raukka,
Etpä silloin suuri ollut,
Etpä suuri, etpä pieni,
Etpä kovin korea,
5 Kun sinua suosta sotkettihin,
(Vetelästä vellottihin),
Kun sinä maitona (makasit)
Nuoren (neitosen nisissä,
Kasvannaisen kainalossa).

SKVR XII1 4112.
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iron charm → snake charm → short epic motif → lullaby



COMPONENT SIZES
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SKVR-ERAB “BRIDGES”

(10 steps to the iron charm)
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http://runoregi.rahtiapp.fi/multidiff?nro=skvr03135310,skvr03126140,skvr03123640,skvr05112890,skvr01111790,j85602,skvr01203610,skvr06100590,skvr06134390,skvr07208320,skvr12141120&t=0.5&method=none


NETWORK ANALYSIS: CONCLUSIONS

The giant component arises due to:
• mixing of motifs
• reuse of common formulas in different contexts

The network structure is thus characteristic of oral poetry and unusual for text
similarity in general.
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