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Abstract

We aim to support digital humanities
work related to the study of sacred
texts. To do this, we propose to build
a cross-lingual wordnet within the do-
main of theology. We target the Col-
laborative Interlingual Index (CILI) di-
rectly instead of each individual word-
net. The paper presents background
for this proposal: (1) an overview of
concepts relevant to theology and (2) a
summary of the domain-associated is-
sues observed in the Princeton Word-
Net (PWN). We have found that defi-
nitions for concepts in this domain can
be too restrictive, inconsistent, and un-
clear. Necessary synsets are missing,
with the PWN being skewed towards
Christianity. We argue that tackling
problems in a single domain is a bet-
ter method for improving CILI. By fo-
cusing on a single topic rather than a
single language, this will result in the
proper construction of definitions, ro-
manization/translation of lemmas, and
also improvements in use of /creation of
a cross-lingual domain hierarchy.

1 Introduction

Sacred texts, including scriptures and exege-
sis, are the primary source of insight for schol-
ars seeking to understand religious beliefs and
practices of past cultures. Scholarly work on
ancient manuscripts and papyri has seen an in-
crease in the use of language technologies and
automated processing methods. Making texts
available in machine-readable formats is a pri-
ority within Digital Humanities (DH) projects
and new tools are being developed for auto-
mated translation and alignment, and also to
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determine text similarity or patterns of varia-
tion. Wordnets play an integral role in improv-
ing performance and have been constructed for
processing texts in key ancient languages, in-
cluding Ancient Greek (Bizzoni et al., 2014),
Sanskrit (Kulkarni et al., 2010), and Pre-Qin
Ancient Chinese (Zhang et al., 2017).

The ideologies of religious traditions are
manifested in their sacred texts, with texts
being copied, paraphrased, revised, and dis-
persed over time as a tradition spreads. Var-
ious DH projects and tools are developed
to process digital editions of aligned multi-
lingual texts. For example, eTrap,' the Elec-
tronic Text Reuse Acquisition Project has de-
veloped a tool called TRACER for assessing
text similarities and detecting reuse of parts
of texts in later works (i.e. when a portion
of text has been appropriated by a later au-
thor). It has been used to identify biblical
quotes in Swedish literature (Kokkinakis and
Malm, 2015) and also to assess similarity of
early Christian Coptic texts (Miyagawa et al.,
2016, Manuscript submitted for publication.).
TRACER makes use of BabelNet? which is
based on modern language wordnets but does
not include ancient languages, leading to less
than satisfactory results.

There are now several multi-lingual corpora
available in digital formats. For example, the
well-known SAT Daizokyo Text Database (Na-
gasaki, 2008), a repository making available
Buddhist canonical texts in Sanskrit, Tibetan,
Chinese, and Japanese, are available for schol-
ars studying the flow of Buddhism from India
to China and then into Japan. Projects such
as these are expanding their ability to process
multi-lingual texts.

Processing of multi-lingual texts in ancient
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languages is hindered by the inaccuracies of
wordnets. An example of this, related to An-
cient Greek, is described in Berti et al. (2016).
One of the main problems is that wordnets
built by bootstrapping from modern languages
can be highly erroneous and also miss con-
cepts that are not lexicalized in modern lan-
guages (Peters et al., 1998). Bond et al. (2016)
proposed the Collaborative Interlingual Index
(CILI) as a means to solve just this problem by
creating a repository of cross-lingual concepts
connecting wordnets.

Future versions of the Open Multilingual
Wordnet (OMW) (Bond and Foster, 2013) will
use CILI, instead of the current Princeton
WordNet (Fellbaum, 1998), to link individual
wordnets cross-lingually. This will make it eas-
ier to create new concepts that deviate from
language specific concept hierarchies, and will
invite new ways to link and investigate mean-
ing across languages. The study of sacred
texts using DH methods will greatly benefit
from CILI, and along with the wordnets for
ancient languages will improve results when
working with multi-lingual corpora.

This paper discusses the initial steps to or-
ganize concepts across wordnets for the case
of supporting scholarly work on sacred texts.
In the next section, we present results from a
survey of the literature in theology that gave
us insight into the domain. We then out-
line specific observations related to coverage,
definitions, and structure in Princeton Word
Net (PWN). The final section will discuss our
proposal that specific domains, such as re-
ligion/spiritualism, can be enriched though
domain-focused multilingual wordnets.

2 Concepts Related to Theology

The simple question concerning which con-
cepts are most relevant to scholars studying
sacred texts is a pertinent one. In an at-
tempt to understand what scholars writing
journal articles refer to as a concept within
the field of theology, we conducted a search
within the theology literature database, ATLA
Religion Database® (ATLA RDB®). This
database covers the following areas: Bible,
archaeology, and antiquities; human culture
and society; church history, missions, and ecu-
menism; pastoral ministry; world religions and

religious studies; theology, philosophy, and
ethics. There are over 1.8 million records,
667,000+ journal article records, 267,000+ es-
say records, 607,500+ review records, and
300,500+ book records. The search strategy
combined the keyword “concept” in the title
and “comparative study” as a subject, mak-
ing use of ATLA’s subject index. The total
number of relevant articles retrieved was 116.

The results of this effort are shown in Fig-
ure 1. Relevant journal articles were included
if they argued that a specific concept was ex-
pressed in two or more religious traditions. A
wide-range of concepts (e.g. forgiveness) are
seen in this literature and also named entities
(e.g. God). Terms are usually presented in
their original language, and a suitable trans-
lation is presented for the English-speaking
reader. There were terms provided in diverse
languages: Arabic, Hebrew, Sanskrit. Some of
the Sanskrit terms are currently standard in
the modern English language such as karma
and nirvana although not necessarily with the
original meanings.

This review provided us with a starting
point. We can begin to think of connections
to upper-level ontology categories. Only a few
of the concepts from the literature review are
related to acts or practices. These are things
that a person must actively do and they have
endpoints. Forgiving and repentance are acts,
or rather processes, with an outcome (for for-
giveness, this is alleviation of anger and re-
sentment). Actions can be further divided,
some of these are internal processes, for ex-
ample, deciding and ridding oneself of venge-
ful thoughts, while others are external actions
(including rituals) or deeds having a specific
meaning for the doer. Many of the concepts
are not actions but experiences that are felt,
such as awakening, emptiness, oneness or the
experience of humility. Other abstract con-
cepts discussed in the literature are: freedom,
justice, and evil. These are non-physical but
are observable when acted out.

In this project, we can begin to describe the
types of concepts of interest to this domain.
We also plan to catalog specific named enti-
ties that are found within texts and compare
them with those available in existing word-
nets, for example, a list of specific places (e.g.



Hell), individuals, supernatural beings, myth-
ical beasts, or objects with magical properties.
Some of these entities are no doubt available
in wordnets (e.g. Jesus), and we consider how
these might be related to other general cate-
gories (e.g. prophet).

One question that does come to mind, given
the volume of discussion in the literature that
resulted in Figure 1, is whether it is at all feasi-
ble to connect “theological concepts” in CILI
from such diverse languages. This work will
be challenging due to the wide variety of con-
cepts expressed in different traditions and how
these are interpreted within various cultures.
We do expect that it is a feasible task to find
cross-lingual equivalents based on prior work
on human spirituality. Boyer’s (2016) research
explains religious concepts in terms of evolved
cognitive dispositions and states that these are
universal in human minds. He writes “human
beings seem disposed to entertain thoughts
about non-physically present agents, this in-
cludes their thoughts about absent or deceased
persons, but also about mythical heroes, fic-
tional characters and a variety of superhuman
agents with, usually, counter-intuitive physi-
cal capacities but standard mental processes,
such as gods, spirits, ancestors, shadows and
the like” The anthropologist Donald Brown
(2004) produced a compilation of traits that
he found were common to all human cultures.
From his list, belief in supernatural/religion
was one of these traits and there are several
others that might be considered elements of
common human spirituality, including beliefs
about death, divination, empathy, imagery,
magic, and moral sentiments.

Nevertheless, given the wide-range of hu-
man beliefs, even within a single language
there may be problems in defining reli-
gious/spiritual concepts, so we can’t antici-
pate that cross-linguistic consensus will nat-
urally emerge. For this reason, it may be the
case that some domains are better tackled in
domain-focused multilingual wordnets. This
would facilitate the proper construction of def-
initions, romanization/translation of lemmas,
and also a better use of/creation of cross-
lingual domain hierarchy that could be tar-
geting CILI directly and not each individual
wordnet.

3 Examination of Wordnet Synsets

We did two key tasks in order to examine the
available synsets in PWN that are relevant to
support scholarly work on sacred texts. First,
we examined glosses of synsets and possible
additions to CILI. Second, we looked at exist-
ing categories within PWN: synsets connected
to WordNet Domains® and hierarchy within
PWN.

3.1 PWN Synset Glosses

From Figure 1, we looked for an equiva-
lent English synset for the concept suny-
ata, LT in the Sanskrit WordNet which
was translated and discussed as emptiness
in the literature. Sunyata, LI has two
available senses in the Sanskrit WordNet,
one is connected to the PWN synset for
emptiness (PWN3.1:14478672-n having the
gloss “the state of containing nothing” and
the other is linked to a different transla-
tion altogether for lack, deficiency, or want
(PWN3.1:14472871-n “the state of needing
something that is absent or unavailable”, but
neither of these would be accurate according to
definitions given by Buddhists who explicitly
state that emptiness is not defined as “con-
taining nothing” (e.g., Suzuki, 2002) and it is
never translated in theological terms as lack,
deficiency, want.

We also looked at the concept of offering,
which has two noun synsets. One is the con-
tribution (PWN3.1:13270373-n “money con-
tributed to a religious organization”), and the
other the act of giving (PWN3.1:01041498-n
“the act of contributing to the funds of a church
or charity”). We found both definitions to be
narrower than what we had expected. The
former synset’s definition restricts offerings to
just money, even though other items (such as
food) can be offered, and the latter’s definition
restricts the act to that of only contributing to
the church/charity, and only to their funds.

In Hinduism and Buddhism, daana (San-
skrit/Pali: dana <M; gift-giving or generos-
ity ) is the cultivation as well as the prac-
tice of generosity and giving. The “gift”
in question can be alms; contributions to
monasteries and temples, to charity, to the
needy; hospitality. Sanskrit has various words
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e anamnesis o free will

o awakening e justice

e best place e god—creator spirit
e charisma e God—supreme being
e contemplation ¢ Godhead

e covenant concept e good works

e creation e grace—divine grace
e devil e heaven

o divine action e hebdomadal

e divine personhood e Holy Spirit

e divine providence o hospitality

e duality e just war

¢ dyadic nature e justice

e evil e heaven

o exile o Hell

o forgiveness e higher self

« free choice e karma

e freedom e kingdom, of God

““chesed” in Hebrew

btranslation of “ayin” in Hebrew

“debts owed to persons, gods, and ancestors
Ymeans personhood, humanness

e known by God o reality

e law—mnatural law e redemption

o light e repentance

e love— God’s love e revelation

¢ loving-kindness® e rina‘

o meditation o salvation

e mercy o self

e messiah concept e sin

e miracle e soul

e new creation e spirit

e nirvana e spiritual perfection

e mno-self, also no-I ¢ submission

« nothingness ° o time

« paradise (after-life) « ubuntu?

e power—supernatural e universal savior
powers o wilderness

e progressive solemnity e wisdom

e punitive justice

Figure 1: A Sample of Concepts from ATLA Religion Database®

to describe different types of such offerings.
The word Daana/dana (<) is not found
in Sanskrit Wordnet. This would not have
been covered by the existing offering synsets
in PWN. Another related term to daana,
Paropakara (WRIYHR), meaning benevolence
or charity, is not found in either the San-
skrit Wordnet nor in PWN. Sanskrit: Bhik-
sha (f9&T) is linked to two PWN synsets,
handout (PWN3.1:01092266-n) and beggary
(PWN3.1:07202656-n), though it’s meaning
is closer to an existing PWN synset for alms
(PWN3.1:01092041-n).

3.2 PWN: Hierarchy and
Classifications

The concepts themselves are not always con-
sistent in how they are placed in the wordnet
structure and linked to one another. For ex-
ample, the synset for Kuan Yin is defined as “a
female Bodhisattva”, and Avalokitesvara as “a
male Bodhisattva”. However, only the latter is
linked to the synset for Bodhisattva.

We also found that related synsets are not
always linked to one another. Following up on
the previous examples, Kuan Yin and Aval-
okitesvara are different forms of the same Bod-
hisattva (with the former being the East Asian
Buddhism variant), but this is not reflected
in the relation between the two synsets, nor
in their definitions. Also, the two synsets for

Buddha, one specifically for the historical Bud-
dha (Gautama Buddha), and the other for the
concept of a perfectly enlightened being, are
also not linked to each other or to Buddhism.
Synsets for other major figures of various re-
ligions — including Jesus Christ and Moham-
mad — are similarly not linked to their respec-
tive religions.

Another concept is that of spiritual beings,
which has god and satan as instances, with
angel, deity, fairy, etc, as hyponyms. The
instances are specific to Christianity (or the
Abrahamic religions), and other spiritual be-
ings from other religions are not linked to
this synset. We see that the spiritual being
synset has the hyponym deity. Reasonably,
the synset for god should instead be made a
hyponym of deity, instead of being an instance
of spiritual being, albeit that being possible as
well. The position of the synset satan could
likewise be reconsidered. The biblical Satan,
or the Devil, had been an angel and is now
a “fallen angel”. Should the satan synset be
considered under angel, or a new hyponymous
fallen angel concept? This brings to surface
the issue of specificness when it comes to the
position of the existing synsets in the hierar-
chy, and how fine-grained such classifications
should be made.

In addition to the hierarchy and structure
within PWN discussed above, work has been



done to link synsets to domain categories. In
Gella et al. (2014), a mapping between Word-
Net Domains, WordNet topics, and Wikipedia
gives us a coarse alignment between WordNet
and Wikipedia. The WordNet Domains con-
tain about 200 domain labels that were se-
lected from dictionaries and then structured
into a taxonomy based on the Dewey Deci-
mal Classification (Scott, 1998). All of the
PWN 1.6 synsets were assigned domains in
this project. In all, 2055 synsets are assigned
to the domain Religion. These do provide a
starting point, but the domain labels them-
selves were assigned roughly based on the con-
ceptual relationships already in PWN and,
as we have shown above, there are many is-
sues that must be addressed. The majority
of the labeled synsets for Religion are linked
to Christian theology, and more specifically
to Roman Catholic Christianity. We need to
evaluate the accuracy of the labels. Paradise
(PWN3.1:05636722-n) is assigned the label
Christianity though this is the term generally
used in Islam, and the definition given within
PWN is not Christian-specific, “the abode of
righteous souls after death”.

Another question is how to deal with poten-
tial relationships between cross-lingual synsets
and whether the domain labels assigned reflect
useful categories for scholars. Lefebure (1997)
equates the Buddhist concept sunyata ()
with grace. Looking at grace in PWN, there
are two synsets with domain labels for Chris-
tian theology, (PWN3.1:14481629-n “a state
of sanctification by God; the state of one who
is under such divine influence”) and the other
is (PWN3.1:04847946-n “the free and unmer-
ited favor or beneficence of God”). Both grace
and sunyata are states, but the overall discus-
sion of the relationship between these states is
complex.

4 Discussion

In the above section, we provided examples for
a wide-range of domain-related issues we un-
covered in this domain. Synsets are missing
from PWN and other wordnets for key con-
cepts in theology (e.g. emptiness). We've seen
badly formed definitions; those that are too
narrow and overly restrictive in addition to
having varying details. The hierarchical struc-

ture of PWN in this domain is inconsistent.
Links to specific instances are missing (e.g.
Kuan Yin). We have questions concerning the
level of granularity and how to deal with fuzzy
relationships related to dogma.

We propose a cross-lingual wordnet within
the domain of theology; the process of connect-
ing synsets adds to CILI. We believe that cre-
ation of such a wordnet will provide a method-
ology for similar needs in other domains as well
as insight that helps correct problems in the
single-language wordnets. We start by engag-
ing with experts, scholars who study religious
texts, to help with defining religious/spiritual
concepts. The proposed method is to make use
of the OMWEdit tool (Da Costa and Bond,
2015), a web-based system that is capable
of multilingual browsing and editing concepts
within OMW. The tool is freely available un-
der an open license and can be used to anno-
tate a corpus. Scholars examining texts in the
target languages will be asked to contribute.
The goal is to get scholars to provide and an-
notate parallel texts. These scholars will help
us to add new entries to CILI, understand the
extent of missing synsets, and make clear the
relationships between synsets when it is not
possible to identify equivalence.

Wordnets we ultimately wish to examine as
part of the proposed work include: Ancient
Greek (Bizzoni et al., 2014), Latin (Minozzi,
2009) , Sanskrit (Kulkarni et al., 2010), Pre-
Qin Ancient Chinese (Zhang et al., 2017), and
Quranic Arabic (AlMaayah et al., 2014). How-
ever, we start on a smaller scale, with pro-
posed work based on specific corpora and lim-
iting the number of languages with a focus
on depth-first before breadth. Future work
will also incorporate on-going results provid-
ing CILI definition guidelines (Seppéila, 2015)
and the model for diachrous lexical variants
from DICOLOD, the Clariah project®.
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