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INTRODUCTION

Commissioned by the Hungarian Academy of Science, we carried
out an experiment in 1996-1997 (grant no. 96-114/31). Aspects of
the experiment fell into the categories of folklore text studies, au-
tomated classification, and visual presentation of information. The
following results, of theoretical interest to both folklore studies
and related fields and to information science, were reported and
demonstrated at the 12th Congress of the International Society for
Folk Narrative Research (ISFNR) in Gottingen, Germany on 26—
31 July, 1998.

BACKGROUND CONSIDERATIONS

The variation of folklore texts is a universal phenomenon, as is
shown by the many variants among collected texts. Type and motif
indexes are used to register this variety. On the other hand, motifs
as content markers for particular texts invite computer classifica-
tion, preferably by multivariate statistical methods. Based on ear-
lier attempts of more or less the same working group (Daranyi &
Abranyi 1986; Daranyi 1996a), our task was to use such statistical
methods so that they yield artificial equivalents of traditional mo-
tifs, for the indexing of text collections. Further to this, we were
interested in automating the process, from text input to their in-
dexing by content extracts.

We note in passing that the concept of a motif goes back to classics
of folklore and literary analysis (see the summary by Wiirzbach
1998). In our interpretation, a motif is a second-level aggregate of
some first-level content criteria, e.g. the motif “Unpromising hero”
(see Meletinsky 1958) is a compilation of ‘hero’, ‘son’, ‘youngest’,
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and the like. In other words, a motif is a broad concept related to
those narrower terms which define it.

In library and information science however, it is an established
practice to express such broader concepts from more detailed con-
tent criteria by automated classification, for example by singular
value decomposition (SVD) (Deerwester et al. 1990), so that, as a
prelude to information retrieval, the results can be used for an ad-
vanced type of indexing called latent semantic indexing (LSI)
(Lochbaum & Streeter 1989). In short, we wanted to apply LSI in
the domain of folklore.

Further, we knew from our earlier attempts that large-scale com-
parison of texts may result in output files of forbidding size, mak-
ing personal computing obsolete and word processors crash. So in
order to test the idea and improve the accuracy of the results, the
first problem to be solved was dealing with relatively big text cor-
pora in an automated manner.

THE FACTOR ANALYTIC MODEL

The factor analytic model is mainly used in psychometry to ex-
press unobservable variables of a certain setting, such as “math-
ematical talent” or “intelligence”. This model assumes that the set-
ting is composed of individual factors that characterize variables
individually, with no interdependence among them, plus common
factors that are shared by the variables (Mardia et al. 1979).

Operationally, we regarded a motif a stable correlate of word forms,
extracted by statistical means from text corpora. In our implemen-
tation of the above approach, each common factor was regarded
such a motif. In their entirety, common factors can be seen as the
representation of the context as a whole.

THE TEXT VARIATION LABORATORY
A text variation laboratory was set up with computer-based classi-

fication and processing utilities. The idea was to generate output
familiar to the folklorist, for inspection and quality assessment
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(Figure 1). The laboratory concept was modular, to allow for future

program extensions.
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Figure 1. Flowchart of
the text laboratory
(parallelograms stand
for files, rectangles for
programs and/or
processes).



For classification, we used a method called principal component
factor analysis (PCFA) (Jackson 1991: 398, 402—403), as imple-
mented in the BMDP statistical program package. PCFA is one
method of estimating the factors for a given setting. All text process-
ing utilities were written in Perl. For visualization of the results,
we tested Manitou, a program written in Pascal by Zoltan Hajnal
(Daranyiet al. 1996b), MATLAB’s mesh, waterfall and contour func-
tions, and Microsoft Excel’ 97 three-dimensional surface diagrams.

For test purposes, three corpora of traditional Hungarian texts from
several genres were recorded in electronic format (2706 belief texts
(Verebélyi 1998), 1500 political jokes (Katona 1994), 773 proverbs
(Paczolay 1991), all in Hungarian). For input matrix generation,
the following normalization procedure was followed: full texts were
manually stemmed, orthographic and dialectal variants regarded
as lexemes, and used for the derivation of keywords. A keyword
was regarded a preferred expression for one or more orthographic
or dialectal word forms, and declined nouns and inflected verbs.
Because of the grammatical structure of negation in Hungarian,
we distinguished between “positive” (affirmative) and “negative”
keywords as well (ie. “eszik” (he/she/it eats) vs. “nem eszik” (he/
she/it does not eat)).

Before processing, a list of stopwords was designed, to be excluded
from the indexing procedure. Based on the stopword and keyword
lists, a utility program wrote the input called a term-document
matrix, which was subsequently exposed to principal component
factor analysis (BMDP 4M). Based on the co-occurrences of key-
words in documents as coded in the input matrix, PCFA created an
n-dimensional vector space, the dimensions of which stood for
higher-order content markers extruded from lower-order ones, and
grouped documents in these, according to their content similari-
ties. The program we used called such higher-order content mark-
ers principal components, so document and keyword membership
was tabulated in them (Table 1 in the Appendix).

COMPUTATIONAL RESULTS

Usingn =3,..., £ dimensional decomposition of the input matrix by
PCFA, the following results were obtained:
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Corpus Belief texts Jokes Proverbs
Number of texts 2,706 1,5 773
Number of

individual word 13,989 14,677 1,993
forms

Number of 1,837 771 239
keywords

Number of 1,52 997 189
stopwords

Number of

principal 520 312 154
components

("motifs")

Our first experiments suggested that, due to their genre peculiari-
ties, jokes and proverbs were more resistant to this approach. There-
fore we concentrated our efforts on the belief texts instead.

INFORMATION VISUALIZATION RESULTS

As with factor analytical methods in general, so PCFA too puts
documents in keyword space, where the numerical values of the
documents and keywords in particular principal components cor-
respond to their geometrical coordinates. In other words, PCFA
computes an n-dimensional geometry which is of the same nature
as any 3-dimensional Euclidean geometry, except for that it cannot
be visualized in its totality. For example, as it was the case with
the belief texts, 520 rectangular dimensions could not be shown in
a Cartesian coordinate system. On the other hand, information visu-
alization is known to help users in interpreting their findings.
Therefore, to explore the membership of keywords in principal com-
ponents, we opted for a planar conversion of the above 520-dimen-
sional geometry in a 2-dimensional map. Earlier, similar attempts
to map content included WEBSOM (Honkela et al. 1997), SPIRE
(Wise 1999), VIBE (Olsen et al. 1993) and the use of 3-dimensional
histograms (Hakkinen & Koikkalainen 1999: 71; Kurimo 1997: 56).
Sample maps are shown in Figures 2-4, with different compression
rates of content.
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Figure 2. Beliefs corpus, groups of motifs (MATLAB contour diagram, 1837 keywords
x 2706 texts; compression rate 1:10 x 1:10 [183 keywords : 52 motifs]).

Figure 3. Beliefs corpus, groups of motifs (MATLAB contour diagram, 1837 keywords
x 2706 texts; compression rate 1:0.98 x 1:10 [1800 keywords : 52 motifs])e.
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Figure 4. Enlarged segment of a “motif map” (Excel 3-dimensional histogram and
its planar equivalent; motifs in columns and keywords in rows).
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Based on similar experience, it seems increasingly possible to con-
struct motif atlases for the display of content topologies. Such “the-
matic landscapes” could augment traditional motif indexes and
become scholarly tools in an electronic environment. Further, in-
spired by the simplicity of displaying n-dimensional geometries in
the plane, we started working on the interpretation of vector space
word semantics in 1998. Some relevant theories, including seman-
tic fields (Trier 1934), intensions and extensions (Carnap 1947),
contextuality (Wittgenstein 1958), referential theories and a dis-
tinction between sense and meaning (Lyons 1968), will be discussed
in a forthcoming publication by the fourth author (Daranyi 2000,
cf. Figure 5).

Figure 5. Beliefs corpus, n=520, semantic field of keywords 1-100 (MATLAB waterfall
diagram, default angle)
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CONCLUSION

Based on the above motif definition, the proposed new technique is
capable of the large-scale comparison of original folklore texts (in-
cluding Finno-Ugric ones), their automated grouping based on con-
tent similarities and differences, and the conclusions derived
therefrom. More development work and the benchmarking of the
results will be necessary. Furthermore, this model of thought of-
fers a new angle on the study for word semantics and language
philosophy as well.
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Appendix
Table 1: Sample output texts from Verebélyi 1998: Principal component (“motif”)

No. 452 [“Shaking one’s beard causes storm”].
Keywords in |Keywords Occurr- Weight in principal
Hungarian |in English ences component (principal
component scores)

vihar [storm] 19 29.181
szakall [beard] 5 15.202
megraz [shake] 7 11.885
gergely [Gregory] 4 10.615
illés [Elias] 4 2.919

# indicate keywords, [ ] their translations. The individual word
forms that were grouped under particular keywords are listed be-
low them. Numbers refer to belief texts in the database, words in
boldtype are keywords found in the texts and used for their index-
ing.

#vihar [storm]
vihar
viharos
vihart
vihartol
viharban
zivatarokat
zivatart
zivatar
zivataros
fergeteg

199 = Ha vihar van akkor szentiilt gyertyat kell égetni, hogy a
villam a hdzba bele ne tiss6n, mert a villam az Isten ostora és ahova
az leiit, arra a helyre valaki atkot mondott és nem tiszta hely.

852 = A viharban sarkanyok szallanak s azok dontenek le mindent
farkuk csapasaval.
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928 = Oly haranggal, mellyel mar felakasztott embernek
harangoztak, nem szabad vihar elé harangozni.

1074 = Ha gy villamlik és dorog az ég, hogy vihartél kell félni,
akkor baltat kell az udvaron egy faba vagni s nem lesz jég. Vagy ha
mar jég esik, hirtelen felkapni par szemet s tiizbe dobni, hogy ne
artson a jég.

1396 = Mikor a halak a viz szinire dob4jjak magokat, akkor vihar
lesz.

2062 = Viharos idoben meggyujtjak a gyertyaszentelokor szentelt
gyertyat, a villam nem it be a hazba.

2367 = Ha vihar jon, akkor szentelt barkat égetnek a kemencében
és szentelt gyertyat gydjtanak, hogy elmenejen masfelé.

2389 = Illés (jul. 20.) nagy vihart szokott hozni.

2516 = Viharos id6 kozeledtével a felhok felé keresztet vetnek a
levegobe.

328 =1llés és szent Anna napjan mindig nagy zivatarokat varnak.
Innen azutan Illésnek a neve: Szelethozé I1lés.

387 = Mikor meg nagy zivatar van, foleg ha jég esik, a baltat fokaval
a haz el6 allitjak, gondolvan, hogy ez megvédi a hazat.

490 = Ha a zivataros idoben szentelt gyertyat gyujtunk, az megvédi
a hazat a villamcsapastél.

1789 = A harangsz6 mas faluba zavarja a jégzivatart.

1879 = Zivatar alkalmaval a haz elibe baltat szokdas tenni, hogy a
villam a hazba ne csapjon.

2246 = Ha a varjuk csoportosan keringenek zivatar lesz.
2385 = Gergely (marc. 12.) ha szakallat megrazza, zivatar lesz.

2492 = Mikor a barom az orrat “nehéz jarasu felhé utan nyujtja és
szagulja azt” — akkor egész biztosan zivatar varhato, jéggel.
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2515 = Urnapkor az utcan négy satort allitanak fel zold galyakbdl,
melyeket kendokkel, lepedokkel, cserépviragokkal diszitenek fel.
Mid6n a kérmenet tovdbb megy, a nép a satorokat fosztogatni kezdi;
mindenki igyekszik egy-egy zold agat szerezni, mert ez épigy mint
a szentelt barka és buza thzbe vetve, eloszlatja a zivatart. A melyik
virag az urnapi satorokban van elhelyezve, el fog szaradni.

1147 = Ha télen valaki katonaval almodik, fergeteg lesz.

#szakdll [beard]
szakall
szakallas
szakallos
szakalla
szakallat

514 = Ha valakinek a szakalla viszket szakallas vendége jon.

771 = A gytGjteményben két izben is megkiséreltem bemutatni azt
a tarsalgasi modort, folyamatot, amely a falu egyszert gyermekei
kozott van, persze a beszéd targyat a gyljtés szempontjabol
valasztva meg. A szavak lejegyzésénél lehetoleg kiejtés- és hangzasi
hiségre torekedtem.

Hely: Ratkozberencsen a Jéni Andras hédza. Augusztus van. A
vajogbdl rakott spér vigon dirozsol a pitvarban. Jéni Andrasné a
vacsora készités koriil forog, kozben-kozben élénken felel komja-
asszonya szavaira, ki a kiiszébot nyergelve tartja 6t széval. Vendég-
asszony: Hogy pattog a za tiz kifelé, Komdmasszony! Még valami
haragos vendégfog jonni. Joniné: Tan igaz a! En sose hittem a zijet.
Aszt mongydk, ha a zember szemo6doke viszket, 1j embert lat; ha a
szeme viszket, sirni fog. Aszt elhiszem, hogy ha szarka csorog a
héz tetején, hogy akkor vendég jon. V[endégasszony]: Hat mit
mongyék a zember, komamasszony!? Nekem a multkor a zallam
viszketett, asztdn csakugyan szakallos vendégem jott, a Ferenc
bécsi. J[6niné]: Nem tan!? V.: Ugy-a!...(...)

1564 = Ha az allunk viszket, szakallas vendégiink érkezik.

2385 = Gergely (marc. 12.) haszakallat megrazza, zivatar lesz.
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#megrdz  [shake]
megrazza
megraz
megrazni
megrazzak
megrazkdédik

16 = Ha a gyermek hideglelds, az apja fogja a gyerek ingét és
napfelkelte elott kiteszi az udvarra és azt mondja: “Alsé, felsod
szomszéd, szégyeljétek magatokat, a én kis gyermekemet a hideg
leli!” Ezutan egy fat haromszor megraz, az inget hatra dobja és
szerintiik elmulik a gyermek hideglelése.

430 = Feldebro kozségben (Heves-m.) Nagyszombat napjan azok,
akik nem mennek templomba nagy szorongva varjak a harang
megszoélalasat. S midon megszolal a harang, akkor az udvarban és
a kertben 1évo gylimolcsfakat mindet iparkodnak megrazni. Teszik
pedig ezt azért, hogy az Ur Jézus sok gyiimolesot adjon.

1922 = Mikor a tehén bornya egyhetes, meghivjak a kérnyék 8-10
gyermekét, kozben a foldre iiltetik dket s a tehén 6sszegyijtott s
felforralt tejét egy nagy talbdl kanalazva megetetik velok. Addig
nem kelnek fel, mig rostan keresztiil le nem o6ntik oket vizzel.
Ezutdan kimennek s az udvaron levé kerités karéit megrazzak,
hogy a bornyu “j6 futés” legyen. (Futés alatt vidamsagot, egészséget,
virgoncsagot értik) Az elfogyasztott tejet “frocestej”-nek hivjak.

2026 = Nagypénteken az els6 kerepeléskor szoktdk megrazni a
gytmolesfakat, hogy sok termés legyen.

2385 = Gergely (marc. 12.) ha szakallat megrazza, zivatar lesz.

2572 = Ha valaki pénzt akar szerezni, az hdrom nap és harom éjjel
se ne egyék, se ne igyék egy cseppet sem, hanem imadkozzék, midon
a hold egy hénapban kétszer megujul; jarjon arra, amerre a munkas
emberek mennek, de ne széljon egy fél betiit sem hozzajuk, de ne is
feleljen. akkor annak a harmadik éjjel megjelenik egy aranygyapjas
barany és megrazkodik, mire hullnak a cseng6 aranyak. Ha
azonban az ember megszélamlik, vagy 6romében folsikolt, akkor a
barany ujra megrazkodik és elviszi az aranyakat.

15 = AKki eloszor dagaszt tésztat és a tésztaval egy kis gyerek ora
aljat megkeni, szerintiik annak a gyereknek nem lesz bajusza.
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#Gergely  [Gregoryl]
Gergely
Gergelytol

389 =Atavaszi idokre van a népnek bizonyos altalanos tapasztalata.
Igy tart Gergelytol és a “fagyos szentektol”. A “fagyos szentek”,
akiknek napjaig még mindig féltik a gyonge termést: “Pongrac,
Szervac és Bonifac.”

2238 = Ha Matyas napjan hideg van, hamarosan lesz az olvadas,
ha meleg, akkor késobben. Matyas hidat ront vagy hidat épit.
Matyas, Gergely két réssz ember. Gergely azt mondta, hogy ha 6
annyira belenyilna a februarba mint Matyas, akkor a tehénben
még a borjut is megfagyasztana.

2385 = Gergely (marc. 12.) haszakallat megrazza, zivatar lesz.

#Illés [Elias]
Illésnek
Illés

328 =1llés és szent Anna napjan mindig nagy zivatarokat varnak.
Innen azutan Illésnek a neve: Szelethozé Illés.

2389 = Illés (jul. 20.) nagy vihart szokott hozni.
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