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Abstract

Ancient myths have fascinated scholars and
laymen for centuries. In comparatistic efforts,
classical scholars try to detect and interpret vari-
ations between versions of the same myth. We
present a way to structure the underlying back-
ground information in myth variants. The back-
ground knowledge of twelve different versions
of the popular myth Orpheus and Eurydice has
been modeled in individual shallow ontologies
that allow inter- and intra-myth comparison.

1 Introduction

The story of Orpheus and Eurydice is one of the
most popular Greek myths with a long tradition
of re-use and re-adaptation. Each of the variants
of the myth uses certain elements of the narrative
while leaving others out. One aspect of comparing
those variants is to investigate not only the plot,
but also which assumptions we can make about the
circumstances in which the myth takes place, i.e.
the background knowledge about the world it takes
place in. Projects like Wikidata or Mythoskop!
combine information from different sources and
give a good overview of how characters and con-
cepts are connected. However, investigating the
difference between narratives, especially contradic-
tory information, is an interesting research objec-
tive in itself.

Consider the following example: In most vari-
ants, Orpheus manages to reach the netherworld
and is allowed to take Eurydice with him. But once
he turns around to look at her, he loses her forever.
However, why do we still consider it a variant of the
same myth if Orpheus reaches the surface without
turning around and is hence successful in bringing
Eurydice back from the dead [6, L.1-14], [4]? The
reason is, that we know that both variants concern
the same characters and the circumstances are over-
all the same (e.g. Eurydice is in the netherworld.

"https://mythoskop.de/
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Orpheus has nothing but his musical talent to con-
vince the inhabitants of the netherworld to release
her.) In other words, the background is the same or
at the very least similar. Additionally, the similarity
of ancient mythical plots has already been studied
thoroughly, e.g. by Bowra [1] or Marlow [8].

Hence, we focus this work on the question “Who
is who and what is what?” and not “What hap-
pens?”’

Comparatistic efforts of mythological narratives
are still conducted mainly manually. In this pa-
per, we demonstrate how we approach the com-
parison of the background information in mytho-
logical (and other) narrative domains in a manner
that results in re-usable, machine-readable domain
ontologies, and how we can use them to compare
variants of the same myth.

2 Related Work

Nakasone and Ishizukua [10] use Rhetorical Struc-
ture Theory (RST) as a basis for a generic ontology
model that focusses on storytelling paradigms.

In his work on the narrative formalism of
Vladimir Propp [14], Peinado et al. [13] uses on-
tologies for automatic fairy tale generation. Ciotti
[2] uses character-centric domain ontologies and
highlights their importance in the Digital Humani-
ties and the field of digital narratology.

Most digital analyses of narration focus on texts.
Xu et al. [16] propose a model that uses ontologies
and human annotation to capture narration on dig-
itized artifacts, such as vase paintings, and other
cultural heritage objects.

Re-tellings of folktales, similar to myth variants
in this work, have been studied by [7]. Their story
networks represent ancestral relationships between
folktale variants, such as “Little Red Riding Hood”.
However, they do not focus on the content of the
tales.

For the mythical domain, the Mythoskop
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project” presents a knowledge graph focussed on
the relationship and geneaology of characters of
the Greek mythology. The VAST (Values across
space & time) project presents a semantic knowl-
edge graph® of annotatations on “past of values”,
including Peace or Justice. Their sources include
Greek tragedies, among others.

3 Data

For this project, we use twelve myth variants of the
myth of Orpheus and Eurydice from various an-
tique sources. A complete list of sources and their
abbreviations can be found in the project repository.
The variants span a considerable time, with the ear-
liest source approx. 400 BCE (Plato, Symposium)
and the latest 875-1075 CE (Mythographus Vati-
canus). The data consist of a number of statements
per myth variant that form one narrative sequence
describing the plot. They have been derived by
domain experts of classical studies according to the
hylistic approach [18][17].

This approach was developed specifically to ex-
tract and analyze narrative structures from mytho-
logical sources. It has been applied to different
temporal and geographical backgrounds, such as
ancient Mesopotamia, ancient Greece, or Egypt [3].

The individual statements in each sequence are
derived from the original text of the source, e.g.
a Greek poem, but they are not re-tellings of the
story nor direct quotes from a translation, as the
examples in Section 4 illustrate. Each sequence of
statements was extracted by one or more domain
experts, and reviewed, discussed, and agreed-upon
within the research group.

The sequences of statements that describe a myth
variant include two coarse types of elements: 1.
statements concerning the background or circum-
stantial knowledge (durative) and 2. narrative state-
ments that form the plot (single-point). We can
distinguish these types of sequence elements by
their truth values over the sequence.

For instance, the statement “Eurydice is the wife
of Orpheus” is true at all times during the narra-
tive sequence, while “Orpheus turns around” is
true only once, at one point in the sequence. Con-
sequentially, “Eurydice is dead” is frue after she
was killed by a snake, so only over a part of the
sequence.

nttps://mythoskop.de/
*https://ontology.vast-project.eu/

To compare narrative domains, i.e. all circum-
stantial and background knowledge available from
a source about a myth, which are the basis of a
myth variants, we only consider statements that are
true over the entire sequence. In hylistic terms [18],
those are considered durative-constant. Statements
that are only frue before or after a certain event, e.g.
“Eurydice is dead.”, depend on the context of the
narrative sequence (durative-initial or -resultative).
Therefore, we do not consider them as parts of the
overall background knowledge.

Each of the twelve sequences corresponding to
one myth variant contains one or more of those
statements, i.e. statements that hold true over the
course of the entire variant (durative-constant state-
ments). Those statements are assertions we can
make about the domain knowledge, i.e. the world
in which a plot takes place.

The statements describing the background
knowledge were originally in German, but trans-
lated for this paper.

4 Domain modeling

We demonstrate the domain modeling approach
using two variants of the myth of Orpheus and Eu-
rydice. The English translation of the source text is
shown below in Examples 1 and 2. The sequences
of statements describing the plot and the narrative
background knowledge are derived by experts in
diverse mythological studies according to the hylis-
tic approach [18].* From both texts, we can derive
background information that holds true in the re-
spective variant. Table 1 shows which assertions
can be made from the information in the sequences.
Those assertions form the ground truth, the a priori
knowledge for the ontology modeling process. Ac-
cording to the hylistic approach, we only consider
statements that are relevant to the Orpheus and Eu-
rydice myth. Statements like “Linus is Orpheus’
brother” are not considered, since they pertain to a
different myth.

(1) “But Orpheus, son of Oeagrus, they
sent back with failure from Hades, show-
ing him only a wraith of the woman for
whom he came; her real self they would
not bestow, for he was accounted to have
gone upon a coward’s quest, too like
the minstrel that he was, and to have
lacked the spirit to die as Alcestis did for

*https://www.uni-goettingen.de/en/
556429 .html
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the sake of love, when he contrived the
means of entering Hades alive. Where-
fore they laid upon him the penalty he
deserved, and caused him to meet his
death.”

(2) “Now Calliope bore to Oeagrus or,
nominally, to Apollo, a son Linus, whom
Hercules slew; and another son, Or-
pheus, who practised minstrelsy and by
his songs moved stones and trees. And
when his wife Eurydice died, bitten by
a snake, he went down to Hades, being
fain to bring her up, and he persuaded
Pluto to send her up. The god promised
to do so, if on the way Orpheus would
not turn round until he should be come
to his own house. But he disobeyed and
turning round beheld his wife;”¢

Background information was collected for all
twelve variants of the myth of Orpheus and Eu-
rydice. Subsequently, a small controlled vo-
cabulary’ specifically for the myth was created
that allows matching of concepts, such as con-
sort/wife/female spouse — wife. The concepts
are given in German (skos:prefLabel) and English
(skos:altLabel). The vocabulary also includes def-
initions (skos:definition) for the interpretation of
the concepts, e.g. the definition of the concept son
would be “direct male descendant of a person”.

While matching synonyms for the target lan-
guages, German and English, is a fairly straightfor-
ward task to automate, e.g. using WordNet [9] and
GermaNet [5], the controlled vocabulary allowed
us to create the ontologies more uniformly. Using
controlled vocabulary for classes and relationships
also helps to compare ontologies visually or by
manual inspection. Additionally, the controlled
vocabulary can be extended and re-used for other
myths that contain similar concepts. Using those
concepts, a set of twelve shallow ontologies were
constructed following the guidelines outlined by

>Plato  Symp.
tufts.edu/hopper/text?doc=Perseus:text:
1999.01.0174:text=Sym. :section=179d&
highlight=0rpheus

SApollod.  Lib.
tufts.edu/hopper/text?doc=Perseus:
text:1999.01.0022:text=Library:book=1:
chapter=3¢highlight=0Orpheus

"Controlled Vocabulary and ontologies in TTL-format
are available under: https://gitlab.gwdg.de/

franziska.pannach/hylva under a creative commons
license.
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179d http://www.perseus.

1.3 http://www.perseus.

Noy and McGuinness [11]. Important concepts are
represented as ontology classes, such as terms for
spouses or descendants, geographic concepts, or
concepts of arts and music. Narrative characters
like Orpheus, geographic locations and specialised
concepts such as Kitharodie are individuals of the
ontology. The resulting class hierarchy is shallow
in the sense that only important higher-class con-
cepts are modeled (e.g. wife — spouse — person).

In this regard, the ontologies are to our knowl-
edge the only machine-readable and re-usable
source of source-specific background knowledge
for the individual sources. Figure 1 shows an exam-
ple of a shallow domain ontology for the Orpheus
myth in Apollodorus’ library.

The information in each ontology corresponds to
one myth variant and one source. The information
is not combined into a single ontology for two rea-
sons. Firstly, background or circumstantial infor-
mation between ontologies may be contradictory,
e.g. with regard to a characters ancestry. Secondly,
if one statement is missing in one source, but is
present in another we cannot make assumptions
about the truth value of the information in the first
source. For example, “Orpheus is the beloved son
of Oiagros.” implies loves(Oiagros,Orpheus) to be
true. If another source does not contain that infor-
mation, we cannot assume it to be true or false.

Object properties in the domain ontologies con-
tain all relations that are not isA-relations derived
from the background statements. These contain
information such as spousal relationships or loca-
tions, e.g. is/n(Person, Location). Object proper-
ties have role restrictions for domain and range,
depending on the classes they apply to.

Each ontology has translations of class concepts,
object properties and data properties in German
and English (skos:altLabel).

Public semantic sources such as Wikidata con-
tain information on narrative characters, but they
do not distinguish between source-specific and gen-
eral information. For instance, the Wikidata entry
on Orpheus® states that his occupation is poet and
writer, and that he was killed by Maenad. In the
myth variants studied for this project, we can only
derive that his profession was that of a musician,
more specifically that he was a minstrel who prac-
tised Kitharodie (xwapwdio). The manner of his
death is discussed in multiple variants, where it is
stated as ‘being killed and torn to pieces by the

Shttps://www.wikidata.org/wiki/Q174353

™
N
o
N
-
Q
-



http://www.perseus.tufts.edu/hopper/text?doc=Perseus:text:1999.01.0174:text=Sym.:section=179d&highlight=Orpheus
http://www.perseus.tufts.edu/hopper/text?doc=Perseus:text:1999.01.0174:text=Sym.:section=179d&highlight=Orpheus
http://www.perseus.tufts.edu/hopper/text?doc=Perseus:text:1999.01.0174:text=Sym.:section=179d&highlight=Orpheus
http://www.perseus.tufts.edu/hopper/text?doc=Perseus:text:1999.01.0174:text=Sym.:section=179d&highlight=Orpheus
http://www.perseus.tufts.edu/hopper/text?doc=Perseus:text:1999.01.0022:text=Library:book=1:chapter=3&highlight=Orpheus
http://www.perseus.tufts.edu/hopper/text?doc=Perseus:text:1999.01.0022:text=Library:book=1:chapter=3&highlight=Orpheus
http://www.perseus.tufts.edu/hopper/text?doc=Perseus:text:1999.01.0022:text=Library:book=1:chapter=3&highlight=Orpheus
http://www.perseus.tufts.edu/hopper/text?doc=Perseus:text:1999.01.0022:text=Library:book=1:chapter=3&highlight=Orpheus
https://gitlab.gwdg.de/franziska.pannach/hylva
https://gitlab.gwdg.de/franziska.pannach/hylva
https://www.wikidata.org/wiki/Q174353

Table 1: Background information from two myth variants

Plato Apollodorus
Orpheus is the son of Oeagrus. | Orpheus is the son of Calliope and Oeagrus.
Eurydice is in Hades. Eurydice is the wife of Orpheus.

Eurydice is in Hades.
Orpheus practises minstrelsy. (xtopwdio)

person

ancestor

|descendant|

music

Ispouse I

mother father

wife vocal performance

o

Figure 1: Ontology of ‘Orpheus and Eurydice’ concepts in Apollodorus’ library

Thrakian women’.

Therefore, we cannot investigate or compare dif-
ferent views on the character Orpheus using re-
sources like Wikidata. However, we link the in-
formation in the domain ontologies with the cor-
responding concepts in Wikidata via Wikidata ID,
and Pleiades® ID in case of geographic locations.

5 Domain Comparison

The resulting domain ontologies can be used to
compare the domains, i.e. the background informa-
tion we have about the characters and the setting
within the narrative variant. We can do so by apply-
ing two measures: Firstly, we can compare classes
of the ontology. This answers the question ‘Which
general concepts are present in this narrative vari-
ant?’ This way, we can interpret the background
information in Apollodorus’ library, as shown in
Figure 1, as ‘some people who are related to each
other either by marriage or ancestry’, and ‘some
music presented in the form of song’. Since the
controlled vocabulary was created during the ontol-
ogy modeling process, we can match classes easily.

‘https://pleiades.stoa.org/
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We define class overlap as:

’Clﬂ02|
’Cl U CQ|’

where C; is the set of classes of ontology ¢. Sec-
ondly, we can map the individuals of the ontolo-
gies to answer questions like “Who appears in this
story?” and “Who is this story about?”. Figure 1
shows the characters Orpheus, Eurydice, Calliope,
and Oiagros as individuals. We match individu-
als iteratively by: name, alias, and WikidatalD or
PleiadesID if the individual is a geographic entity.
The node for Orpheus in the example ontology in
Figure 1 has the most in- and out-going relations,
represented as arrows. Graphically, he is the most
‘connected’ character is the domain ontology, we
can derive that he is most likely the main character.
We define the individual overlap as:

CO = (1)

|Il ﬂ[g’

10 = 0l
|Il UIQ’

2

where I; is the set of individuals of ontology 1.
Furthermore, the characters in different mythologi-
cal sources can be compared using relations (object
properties) between two or more characters or con-
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cepts. This way, a degree of similarity between two
different characters can be estimated, e.g. if both
characters are sons of a father who is a king, or if
both characters love a woman who is located in the
netherworld. For the twelve variants of Orpheus
and Eurydice such a measure was implemented but
yielded few interesting results because the charac-
ters were either already matched due to name, alias
or Wikidata ID, or too dissimilar to be compared
in a meaningful way (e.g. Hades and Kitharodie).

6 Results

The twelve ontologies are freely available in TTL-
format for download.!® Figure 2 shows the class
and individual overlaps across variants. We see that
for both class and individual overlap, the variant
P_6 (Pausanias 9) is very dissimilar to the other
variants.

We can match our results against information
that is available have about the sources. e.g. Pau-
sanias only briefly mentions the story of Orpheus
and Eurydice in his travel report [12].!!

On the level of ontology individuals, IO, the pair
Plato-Hermesianax has the highest overlap score
of 0.6. The highest score for the class overlap is
0.65 between the domain ontologies derived from
statements based on the Mythographus Vaticanus
and Apollodorus’ Library.

In Figure 2c¢ and 2d, we highlight only the closest
matches between variants (without the self-matches
on the matrix diagonal). Neither time of creation of
the sources nor their geographic origin, e.g. Roman
or Greek, seem to correspond to the similarity of
the domain descriptions.

7 Discussion

The statements about the background information
are based on the source texts of the original ver-
sions of a myth variant. To extract these is not a
matter of simple NLP technique. Especially the
decision on the truth value (single-point or dura-
tive) of a statement needs to be based on the source
texts and made by informed experts on the material.
This means that the extraction of these statements
happens manually which is time-consuming. The
construction of the ontology based on the back-
ground information, on the other hand, can be as-
Ohttps://gitlab.gwdg.de/franziska.
pannach/hylva Creative Commons license (CC-BY 4.0)
Uhttp://www.perseus.tufts.edu/hopper/

text?doc=Paus.+9.30.6&fromdoc=Perseus$%
3Atext$3A1999.01.0160
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sisted semi-automatically using simple rules, e.g.
for isA-relationships. Common concepts, such as
geographical concepts and entities, are available in
common thesauri and semantic web resources such
as Wikidata. Their freely available data could be
re-used for our purposes. However, to link them
in shallow ontologies instead of creating them as
classes might not always be the best option. For
instance, we suggest modeling locations with a dis-
tinction between mythological (e.g. Hades) and
real — past or present — locations (e.g. Macedonia).
In this sense, the class distance (in our case the
depth to the lowest common ancestor (LCA)) in the
shallow ontology between Hades and Macedonia
would have a value of two. If we applied Wiki-
data classes, those two concepts would not share
a meaningful common ancestor beyond Wikidata
metaclass.

As discussed at the end of Section 5, we do not
report similarity measures for relationships (object
properties) for the myth variants studied in this
paper. However, this measure is interesting for
inter-myth comparison, where different characters
with similar features appear. It can also serve useful
to compare re-use of mythological storytelling in
modern fiction, e.g. comparing the myth of Perse-
phone to Ginny Weasleys story in Harry Potter
and the Chamber of secrets [15]. Furthermore, the
hylistic analysis and the comparison of narrative
domain knowledge using shallow ontologies can
applied to other fictional genres as well, e.g. the
study of folktales or comparison of different char-
acter representations in fanfiction, among others.
We leave these efforts for future studies.

When studying modern texts in well-resourced
languages, such as German or English, the extrac-
tion of sequences and subsequent ontology mod-
elling could be assisted by automation through NLP
methods, such as named entity recognition and se-
mantic role labelling. With a larger number of texts
and corresponding sequences, it would also be pos-
sible to automatically identify candidate statements
from text. However, the creation of final sequences
and knowledge bases, like the ones presented here,
will most likely continue to include some form of
manual work.
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Orpheus Class Overlap

My BCP_312MA1 HF7 MAS KD_45 PS_179 P9 FM_3 HC_311 OM_10 AB 32
°

£8_32 OM_10 HC_311 FM_3 P9 PS_179 KD_45 MAS HF7 MA_1BCP_312 MV

(a) Class overlap for variants

Orpheus Max Class Overlap

MV BCP_312MA1 HE7 MAS KD_45 PS_172 P9 FM_3 HO_311 OM_10 4B 32

AB_32 OM_10 HC_311 FM_3 P9 PS_179 KD_45 MAS HF_7 MA_1BCP_312 MV_i

(c) Maximum class overlap

Orpheus Individuals Overlap

My BCP 312MA 1 HF7 MAS KD 45 PS 173 P9 FM_3 HC_311 OM_10 AB_32
°

AB_32 OML10 HC_311 M3 P9 PS_179 KD_45 MAS HF_7 MA_1BCP_312 MV_I

(b) Individual overlap for variants

Orpheus Max Individuals Overlap

H

MUiBCP_31Z MAL1 HFT MALS KD_45 PS_1I79 P9 FM_3 HC_311 OM_10 AB_32

AB_32 OM_10 HC_311 FM_3 P8 PS_I79 KD_45 MAS HFE_7 MA_1BCP_312 M/

(d) Maximum individual overlap

Figure 2: Overlap for variants of Orpheus journey to the netherworld

helpful insights and comments.
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