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Abstract

This paper shows how WordNets can be employed in
tandem with morpho-syntactically annotated corpora
to study poetic formulas. Pairing the lexico-semantic
information of the Sanskrit WordNet with morpho-
syntactic annotation from the Vedic Treebank, we
perform a pilot study of formulas including SPEECH
verbs in the RigVeda, the most ancient text of the.
Sanskrit literature.

1 Introduction

The Sanskrit WordNet (SWN; Hellwig 2017)! is
currently under construction in the framework of
an international project carried on by the
University of Pavia, the UCSC of Milan, the
University of Exeter, and the Center for Hellenic
Studies at Harvard University, which aims to
build a family of WordNets (WNSs) for ancient
Indo-European (IE) languages. The family
additionally comprises WNs for Ancient Greek?
and Latin (Biagetti et al. 2021). These WNSs are
designed to be interoperable with each other and
with other WNs for modern languages, as well as
linkable to external resources (see also Zanchi et
al. 2021). Furthermore, these WNs bring together
WN relational semantics with semantic theories
of Cognitive Linguistics, while introducing a
number of innovations to the WN architecture to
account for the specificities of ancient IE
languages (Biagetti et al. 2021).

By means of a case study employing the SWN,
this paper shows how WNs can be employed in
tandem with morpho-syntactically annotated

! https://sanskritwordnet.unipv.it.
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corpora to study poetic formulas, and more
generally idiomatic expressions of ordinary
language. Building on the methodology by Zanchi
et al. (2022), we develop a pilot study on the
RigVeda (RV), the most ancient text of Sanskrit
literature, composed in the so-called Vedic
variety. * To extract formulas with different
degrees of schematicity, we pair the lexico-
semantic information of the SWN with the
morpho-syntactic annotation of the Vedic
Treebank. The Vedic Treebank (VTB, Hellwig et
al. 2020) is a morpho-syntactically annotated
corpus of Vedic literature, tagged according to the
Universal Dependencies formalism (Nivre et al.
2016).

The paper is structured as follows. Sec. 2
introduces the background. Sec. 3 explains our
methodology. In Sec. 4, we show and discuss our
results. Sec. 5 concludes the paper and draws
future lines of research.

2 Formulas as constructions

21 The path toward a constructionist
approach to formularity

By investigating South Slavic oral epic poetry, M.
Parry (1971[1928]) and A. B. Lord (1960)
demonstrated that the lliad and the Odyssey are
examples of oral poetry: these poems result from
online composition during bards’ performances,
and their written versions are secondary. Within
this research, Parry gave a first definition of
formulas in oral poetry as “traditional fixed
expressions regularly employed in fixed metrical

3 See https://glottolog.org/resource/languoid/id/sans1269 for the
position of Vedic among Indo-Aryan and IE languages as well as for
grammars of this language.
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conditions to express a given essential idea”. AS
later stressed by Lord, formulas are organized in
larger scenes and narrative themes to be
productively manipulated by mature bards to
continuously  re-build  poetry in  their
performances.

Since Parry and Lord’s seminal work, research
on formularity has flourished. Different
investigations have granted major emphasis to the
semantic aspects or the formal constrains of
formulas (see, among many others, Nagy 1974,
Nagler 1976, Watkins 1976, 1995, Russo 1963,
1966, Hainsworth 1968). Notably, all the studies
mentioned so far look at formulas as a
phenomenon sui generis. Kiparsky (1976) first
proposed a unified account for formulas and
idioms of ordinary language. He distinguished
flexible/deep-structure formulas (1)a vs. bound
phrases (1)b (or idioms/ready-made surface
formulas):

(1) a. The X-er, the Y-er
b. It takes one to know one

Admittedly, Kiparsky did not prove that flexible
formulas and bound phrases belong to two
discrete categories, but meanwhile, from his
generative perspective, it was not possible to
settle these types along a continuum.

Bozzone (2014) and Pagan Cénovas and
Antovi¢ (2016; see also Antovi¢ and Pagéan
Cénovas 2016) found a solution to this issue, by
identifying  usage-based  linguistics, and
Construction Grammar in particular, as a
theoretical framework that allows providing a
definition of formulas that accounts for their
functional and formal components and handles
their gradience. In Construction Grammar (e.g.,
Fillmore and Kay 1993, Goldberg 1995),
constructions are understood as learned pairings
of form and function, just as formulas. In this
view, lexicon and syntax arrange along a
continuum, varying for their degree of
abstractedness and complexity. Lexically filled
formulas, partially filled formulas, lexically
empty formulas, and fully schematic syntactic
structures (such as the transitive construction) are
all constructions, which can be arranged along the
lexicon-syntax continuum.

“https://github.com/francescomambrini/katholou/tree/main/ud_treeb
anks/agdt/data.
5 https://greekwordnet.chs.harvard.edu.

This definition of formulas, accounting for
their semantic and formal flexibility, suits well the
Rigvedic formulaic style: the form of the hymns
relies on the tradition of preceding poets, but at
the same time Vedic poets stress the novelty of
their poems. As Biagetti (forthc.) puts it, “this
tension between tradition and innovation is
mirrored in continuous and conscious variations
in expressing traditional themes” (see Sec. 4.1).

2.2 A case study on Ancient Greek

Zanchi et al. (2022) adopted this approach to
perform a case study on the lliadic KiLL and
SPEECH formulas. They enhanced F. Mambrini’s
Universal Dependency conversion of the Ancient
Greek Dependency Treebank, * containing the
Homeric poems, with the Ancient Greek
WordNet ° synsets for KILL and SPEECH.
Specifically, they automatically annotated the
relevant verbal lemmas with the synsets
v#00903723 “cause to die; put to death”,
v#00652168 “use language”, v#00554194 “reply
or respond to”, v#00608227 “address a question
to and expect an answer from”, and v#00696790
“greet by a prescribed form”. Then, by means of a
Python script employing the Udapi package,® they
extracted the relevant pattern from the enhanced
treebank: a transitive construction with some
additional restrictions concerning the relative
position of its elements and their occurrence
within a single Homeric verse: 0bjaccusative Pt¢ X
Verbfinite atrnominative SUbjnominaltive-7 The ana|y5i5 Of
the extracted occurrences confirmed that this
syntactic and metrical configuration is frequently
— but not exclusively — employed to express two
basic ideas, that is, KILL and SPEECH. The output
verses make up a family of formulas, whose
members share some — but not necessarily all —
functional and/or formal features with the other
members of the family, as exemplified by (2). The
verses in (2)a-b share their basic idea, SPEECH, but
their formal realization is different: the verb in
(2)a occupies the 4" position in the verse, whereas
the verb in (2)b occurs in the third place. Instead,
(2)a and (2)c convey two distinct basic ideas,
SPEECH and KILL, but are formally more similar:
the initial accusative is followed by a particle and
a connective; then a third person singular aorist

5 https://github.com/unipv-larl/formulHomer.
" Abbreviations stand for: obj = object, ptc = particle, atr =
attribute, subj = subject.
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form occurs; the nominative subject modified by
two attributes concludes the verse. Finally, the
verse in (2)d is formally closer to (2)a and (2)c
than to (2)b (the verb occurs in exactly the same
position as in (2)a and (2)c, but is preceded by a
participle and not by a connective), but conveys a
further basic idea: THINK. Traditionally, the verses
in (2)a-d are not treated as belonging to a single

family of formulas, despite their evident

similarities.

(2) 11.24.668, 1.121, 22.376, 11.599

obj ptc X verb atr subj

a. ton d’ alte  proséeipe  podarkes  Akhilleds
dios

b. ton 4’ -- emeibet’  poddrkés  Akhilleds
dios

C. ton d’  epel exenarixe  poddrkes  Akhilleds
dios

d. ton dé  idon  endése podarkes  Akhilleds
dios

3 Data and methods®

3.1 The Vedic Treebank

Our initial data comes from the Rigvedic section of
the VTB, ° which is currently only partially
annotated for syntax. Since elements of the
formulas are linked to each other by syntactic
relations, we needed a fully annotated treebank to
extract the relevant patterns. Thus, we matched the
syntactically annotated portion of the treebank with
silver annotation produced by an automatic parser
for Vedic, and obtained a fully annotated version of
the RV.%0

3.2 Enhancing the VTB with synsets

To check whether it is possible to extract formulas
as pairings of form and function/basic idea, we
further annotated the treebank with synsets.
Similarly to Zanchi et al. (2022), we chose three
synsets for SPEECH (CALL, ASK, SAY) and
automatically assigned one of them to each
relevant verbal lemma occurring in the treebank.!
Furthermore, since Rigvedic hymns are mainly
devoted to praising the gods of the Vedic pantheon,

8 Data employed for this study are available at the following GitHub
repository: https://github.com/unipv-larl/rv-formulas.
®https://github.com/OliverHellwig/sanskrit/tree/master/papers/2020l
rec/treebank.

The automatic parsing of the RV was performed by Oliver Hellwig
and can be found at the following GitHub repository:
https://github.com/OliverHellwig/sanskrit/tree/master/dcs/data/conl
lu/files/Rgveda. In order to recognize sentences annotated by the
parser, we added a feature SyntaxAnnotation=silver to the MISC
field of the conllu file.

we automatically added the synset DEITY to proper
names of all such gods, to check whether they
constitute the main addressees of the SPEECH verbs
under investigation (see the Appendix for the list of
synsets and associated lemmas).

3.3 Extraction of the formulas

The extraction consisted of two phases: initially,
we focused on trigrams involving at least a SPEECH
verb. We noticed that most trigrams involved an
obj, an adverbial clause modifier in the dative case
(advcl), and optionally a subj, in addition to the
SPEECH verb. We thus focused on patterns
involving these four elements: verb, obj, advcl, and
optionally subj.

We further enriched the treebank with metric
information of all the sentences in which an advcl
modifier in the dative case occurred. To do so, we
added a feature “PositionInVerse” to the MISC
field of the conllu file, which can take one of two
values: Initial or Final.» To extract the patterns, we
used UDeasy (Brigada Villa 2022), a tool for
querying treebanks.

verb upos=VERB
obj deprel=ob7j
Nodes subj deprel=nsubj
(optional)
advcl deprel=advcl |
(optional) advcl:fin
Relations verb governs all the other nodes in the
query

Table 1: Query employed for data extraction

As shown in Table 1, we extracted patterns
consisting of four nodes, in which subj and advcl
were optional elements and, together with obj, had
to depend syntactically on the verb. In addition, we
restricted the results to those patterns involving a
verb whose synset was CALL, ASK or SAY.

1 Since formulas convey a “given essential idea”, in this case study
we were not interested in capturing all the different senses of each
verb, but rather in detecting all formulas conveying the basic idea of
SPEECH. Therefore, we assigned one single synset to each verb based
on its first meaning in the Monier-Williams Sanskrit Dictionary.

12 Rigvedic verses (slokas) are divided into text lines (padas);
different verses can be distinguished based on the number of padas
they contain and on the number of syllables of each pada. When
taking metric information into account, in this phase we did not focus
on the number of syllables nor on syllable lengths, but simply on the
position of verb, obj, advcl and subj in each pada.
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4 Results

4.1 Rigvedic constructions

Composed and transmitted orally for centuries, the
RV did not follow the same principles of oral
composition as we know it from Homeric epic: its
compositional technique makes little use of the
metrically defined and invariant formulas (ready-
made surface formulas; Kiparsky 1976:83) that are
common in Homeric poetry. As our results confirm,
the RV rather consists of a texture of schematic
(deep-structure) formulas, which are variously
instantiated in the text due to, e.g., lexical or
grammatical substitution and metrical variation
(Jamison and Brereton 2014:14, cf. Jamison 1998).

As noted by Nagy (1974: 196), metrical patterns
seem to result from the crystallization of
phraseology, i.e., idiomatic expressions, which are
known to display restricted syntax (Croft and Cruse
2004:290). We thus started our inquiry by looking
at the most common orders for the elements obj,
verb and advcl, and then analyzed each pattern with
respect to the position of its elements in the verse.
We found three patterns to be the most frequent
ones:

1. obj, verb, advcl (25x)
2. obj, advcl, verb (24x)
3. verb, obj, advcl (16x)

For reasons of space, we exclusively discuss
pattern 1. We arrange constructions along a
continuum from more schematic morpho-syntactic
structures to metrically- and lexically-fixed
formulas, with the latter inheriting formal and
semantic properties from the former (on
inheritance, see Goldberg, 1995: 70-81).

4.2 Formulas with different degrees of
schematicity: obj, verb, advcl
constructions

We found the syntactic order obj, verb, advcl to
occur 25x with verbs for CALL/SAY, always with an
animate object referring to the addressee, as in (3)a.
Most of these occurrences (21x) are instances of a
metrically-fixed construction, in which advcl is
always found in verse-final position, as in (3)b.
This construction may be further analyzed
according to two lexico-semantically specified
subtypes: a more frequent pattern (19x) with a
DEITY as obj (addressee) and forms of hva-/bri-'*

18 The citation form for Vedic verbs is the root followed by a hyphen
(cf. the root Ava- ‘call’ and the 3P1 form havanta ‘they call’). The

as verb, as in (3)b1, and a less common pattern (2x)
with a 1.Sg/P1 pronoun referring to POETS as obj
and forms of vac-/ah- as verb, as in (3)b2. The
former construction deserves further attention.

(3) obj verb advcl

a  ANIMATE CALL/SAY Dat

b ANIMATE CALL/SAY Dat, verse-final
bl DEITY hva-1bri- Dat, verse-final
b2 1Sg/PLPOET  vac-/ah- Dat, verse-final

For the construction b1 with a DEITY as obj and a
verse-final advcl, we observed three more
metrically- and lexically-fixed patterns, as
displayed in (4); in all three, the obj may be both
preceded and followed by an optional slot (X) of n
syllables (o).

(4) Constructions inheriting from b1

X obj X verb X advcl
bl.l n, INDRA/ n, hva- - ataye(35),
DEITY /brii- verse-final
(2/35)
bl2 n, DEITY n, hva-, n, utaye/
verse- somapitaye/
final svastaye,
verse-final
bl.3 n, INDRA n, hvad- n,  ACQUISITION(3,),
(2/3,), verse-final

verse-

initial
In construction b1.1, which occurs 9x in lines such
as (5), the obj may have INDRA or another DEITY
as referent. The construction is characterized by a
bi- or tri-syllabic form of the verb Ava- or bri-
directly preceding the advcl #taye ‘for help’,
which occupies the last 3 syllables of the verse.

(5) Instances of the b1.1 construction

a. tam tvaonj havismatir visa
Upa bruvatayers itdyeagye
“Upon you the clans, offering oblations, call
for help.” (RV 8.6.27ab)

b. indravayiiosn; manojiva
vipra havantaver, itdyeadve
‘Indra and Vayu, mind-swift, do the inspired
poets call for help.” (RV 1.23.3ab)

Construction bl.2 and bl.3 both occur in
sequences composed of two verses. Construction
b1.2 occurs 5x in examples like (6). The former
verse has any DEITY as the obj and ends with a
form of the verb hva-, whereas the latter verse
always ends with one of the three advcl azaye “for

citation form for nouns is the stem followed by a hyphen (cf. uti-
‘help’ with the dative form atdaye ‘for help’).



help’, somapitaye ‘for the drinking of soma’, and
svastaye ‘for well-being’.

(6) Instances of the b1.2 construction

a. visvan devanbj havamaheyery
mardtah sémapitayeadve
‘The All Gods we call, the Maruts, for soma-
drinking.” (RV 8.23.10ab)

b. ih&_indranimo; Upa hvayevers
varundnirm Suastayeadvel
‘Here I call upon Indrani, Varunani for well-
being.” (RV 1.22.12a)

Construction b1.3 occurs 3x in two-verse
sequences like (7). In the former verse the obj
always has INDRA as one of its referents (lexically
realized either by a pronoun, as in (7)a, or by a
specialized epithet, as in (7)b), whereas the latter
verse starts with a bi- or tri-syllabic form of the
verb hva- and ends with a trisyllabic word for
ACQUISITION as advcl.

(7) bl.3

a. indravaruna vamonj ahém
huvéyer, Citraya radhaseagye
‘Indra and Varuna, | invoke you two for
brilliant bounty. (RV 1.17.7ab)

b. ugramon; piirvisu piirvydm
havanteyer, Vajasatayeadv
‘They call on (you) the strong, foremost
among the many (peoples), for the winning of
prizes.” (RV 5.35.6¢cd)

LEMMA SYNSET N

ati- (22), avas- (8), PROTECTION

adhivaka- (1), gopitha (1) | n#00522858 32

vajasati- (6), sati- (3),

dhénasati- (1), radhas- (1), | ACQUISITION

grbh (1) n#00045827 | 13
FRIENDSHIP

sakhyé- (10) n#10038317 10
WELL-BEING

svasti- (6), salbhaga- (1) | n#10366086 7
DRINKING

sOmapiti- (3), piti- (2) n#00540820 5
WEALTH

rayi- (2) N#9614312 2
FAVOUR

mrdika- (1), sumna- (1) n#05575676 2
PRAISE

sadhastuti- (1) n#05018478 1
WHITENING

$vetand- (1) n#00176075 1
RAIMENT

nirpij- (1) n#02212047 1

Table 2: Synsets of lemmas exployed as advcl.

4.3  Many expressions, same basic ideas

We analyzed all lemmas employed as advcl and
observed that most are synonyms sharing the same
synset (see Table 2). The most frequent synset is
PROTECTION (n#00522858 “the activity of
protecting someone or something”), mostly
instantiated by the lemma #ti- ‘help, protection’
(22x), followed by &vas- ‘assistance, protection’
(8x). Expressions with either term may thus be
considered the core of this construction, whereas
expressions with adhivaka- ‘advocacy, protection’
and gopith4- ‘protection’, both occurring only
once, seem to belong to its periphery.

Further frequently recurring synsets are
ACQUISITION, FRIENDSHIP, WELL-BEING and
RITUAL, with ACQUISITION attesting to a high
degree of lexical variation: sati- and its compounds
vaja-sati- and dhdna-sati- belong to the core,
whereas rddhas- and grbhd- are more peripheral.

Notably, piti- ‘drink’ and its compound séma-
piti- ‘soma drinking’, together with sadha-stuti-
‘joint praise’ and svetand- ‘whitening (of dawn)’
instantiate WN’s well-known “tennis problem”,
that is, the impossibility to capture semantic
solidarity between lemmas sharing membership in
the same topic of discourse (Fellbaum, 1998: 10-
11). In this specific case, the ritual drinking of
soma and the joint praise were part of a Vedic
ritual taking place at dawn. Thus, in the
constructions under investigation, the four
lemmas employed as advcl all have the function
of calling the gods to take part in the ritual.

5 Conclusion and future work

With this case study, we showed the potential of
employing WNs in tandem with other language
resources to study idiomatic expressions. Pairing
the lexico-semantic information of the SWN
with morpho-syntactic annotation contained in
the VTB, we were able to extract poetic formulas
involving a SPEECH verb in the RV, and to detect
recurring pairings of form and meaning at various
levels of schematicity. In the future, as the SWN
grows, we intend to add semantic annotation to the
entire VTB. Furthermore, the same approach may
be applied to the study of idiomatic expressions
in everyday language by combining information
contained in WNs and treebanks of modern
languages.
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Appendix

Table 3 contains synsets and their respective
lemmas as they were added to the VTB.

SYNSET LEMMAS
v#00501506 “utter in a loud | Ava-, vac-, brii-
voice or announce”
v#00608227  “address a | yac-, pracch-
question to and expect an
answer from”

v#00652168 “use language” | vad-, ah-
n#06861622 “any | deva-, indra-,
supernatural being | agni-, varuna,
worshipped as controlling | asvin-, vayu-,
some part of the world or | marut-, mitra-,
some aspect of life or who is | savitr-, sirya-,
the personification of a force” | usas-,  aditi-,
rudra-, visnu-

Table 3: Synsets and their associated lemmas.
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