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Abstract

Semantic Representations become useful resources for various multilingual NLP applications such as
Machine Translation, Multilingual Generation, cross Lingual QA, to name a few. Universal Semantic
Representation (USR) is a recently developed semantic representation system that is based on Indian
Grammatical Tradition and Paninian Grammar. This paper critically examines the notion of samarthya
from Indian Grammatical Tradition, proposes that the principles of samarthya can account for the well-
formedness of integrated word-sentential-discourse structure, and finally explains how the theory of
samarthya motivates the multi-layered information encoding strategy of USR.

Keyword: Samarthya, padavidhi, samgati, vakya, mahavakya, Indian Grammatical Tradition, Universal
Semantic Representation

1. Introduction

Indian Grammatical Tradition (IGT henceforth) views language as a holistic phenomenon.
Words are not derived as isolated units in Panini’s grammar, but as units that are semantically
connected with other words in the sentence (Raster 2015). Thus, every word in a sentence
contributes meaning in two ways: (i) the concept it represents and (ii) the compositional
participatory role it plays in the sentence in relation to other words. The compositionality is
expressed by certain linguistic cues, such as nominal inflection or the prepositional or
postpositional markers attached. In natural languages, information encoding is not limited to
the word or sentential or propositional level, but it goes beyond the sentential level as
sentences are connected across the discourse. This is explicitly recognized by Panini’s rule (A
2.1.1): samarthah padavidhiz ™ which is discussed in detail in section 2. The examination of
this rule is very significant in this paper because we have adopted it as one of the primary
guiding principles for our newly introduced IGT-based semantic representation, the Universal
Semantic Representation (USR).

The fundamental component of the content specified in the semantic representation of texts is
argument structure — who did what to whom, where, when, why, i.e., events, their participants
and relations between them (Abend and Rapparport, 2017). However, in communication,
speakers express how they view the situation which the mere argument structure of events can
never capture. For example, let us consider the verb ja ‘go’. The argument structure of this
verb allows a goer, the destination and the mode/means of ‘going’. So, we can say hari apani
gadr se goa gaya ‘Hari went to Goa in his car’. Now, the speaker can decide to negate the
event or emphasize the going of Hari or going in his own car and so on. Accordingly, the
speaker will form different sentences which do not merely represent the argument structure of
the verb. For example, those sentences can be hari apant gadi se hi goa gaya ‘It is in his own
car that Hari went to Goa’, hari Sayada apant gadi se goa gaya ‘Hari might have gone to Goa
in his own car’, hari goa nahim gaya.

1 An operation on words (takes effect only) when the words are semantically connected.
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‘Hari did not go to Goa’. Thus what is expressed in
communication is vivaksa: the intention of the speaker about
the meaning to be conveyed by the words (Garg et al., 2023;
Sukhada et al., 2023) [ 8 One interesting study is to
examine the interplay of samartha/ padavidhiz and vivaksa -
the former constrains or licenses verbal Expressions and the
latter belongs to the domain of the speaker’s thought/idea. In
this regard, Bhartrhari’s observation is very insightful:

Citrasyaikasya riipasya yatha bhedanidarsanaih
niladibhih samakhyanam Kriyate bhinnalaksanaih
tathaivaikasya vakyasya nirakanksasya sarvatah
sabdantaraih samakhyanam sakanksairanugamyate
(vakyapadiyam, 2.8-9)

According to Bhartrhari, the process of conveying an idea to a
listener or reader involves three stages. He uses the analogy of
a painter to describe these stages step by step. For example,
when a painter paints a picture,

1. He has a vision of the whole picture he wants to paint.

2. He observes the different parts of the figure or the objects
separately and individually.

3. He finally paints the picture part by part.

Similar to a painter, there exists a single unified idea/thought
in the mind of the speaker or the author during verbal
communication. He has a vision of how to communicate the
entire idea to the listener or the reader - his vivaksa.
Accordingly, he utters or writes it part by part. These parts are
not isolated; on the contrary, they are sewn by the principles
of samarthya that contribute to a well-formed expression of
the idea.

In this paper, we study, in detail, how the concept of
samarthya integrates the representation of the meaning of the
lexical, sentential and discourse levels in the USR.

Section 2 presents the theoretical understanding of samarthya
as explained in IGT. Section 3 proposes the notion of
samarthya motivating information encoding at lexical,
syntactico-sem- antic and discourse levels. Section 4 explains
how such information is represented in a stratified manner in
USR making it a compact representation system of textual
meaning.

2. Samarthya

Panini’s siitra 2.1.1 (samarthah padavidhih [2]) says that
wherever a rule related to a padavidhi is called for a
grammatical operation, it should be applicable only to the
words that are samartha, i.e. to the words that are related to
each other, the words that have direct mutual connection with
each other. According to Panini, no grammatical operation
can take place, be it word formation 1, compound formation
or sentence formation, unless they qualify the condition of
being samartha ! (Joshi, 1968; Sastri, 1957; Mahavir, 1968).

2 yah kascidiha $astre padavidhih $riiyate sa samartho viditavyah |
vidhiyate iti vidhih| padanam vidhih padavidhih| sa punah
samasadih| (Kashika 2.1.1)

3 padasya vidhih padavidhih

4 ekasesanirdesadva || atha va ekasesanirdesoyam| samarthasya ca
samarthayo$ca samarthanam ca samarthanamiti || (aksepabhasyam)
evamapi satprabhrtinameva prapnoti| satprabhrtisu hyekasesah
parisamapyate || (samadhanabhasyam) naisa dosah| pratyekam
vakyaparisamaptirdrsteti dvyekayorapi bhavigyati I
(aksepabhasyam) evamapi  vibhaktinam na  prapnoti -
samarthatsamarthe padatpada iti| (samadhanabhasyam) evam tarhi
samarthapadayorayam vidhisabdena sarvavibhaktyantah samasah -

~18 ™~
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Thus, the concept of samarthya is a fundamental principle for
any grammatical operation on a language string. The words
samartha and samarthya are used interchangeably in Indian
Grammatical Tradition. There are two types of samarthyas:
1.) ekarthibhava samarthya (single integrated meaning), and
2.) vyapeksa samarthya (meaning-interdependence).

2.1 Ekarthibhava samarthya (Single Integrated Meaning)
When the words having direct semantic connection become
one word, as in compounds and derivational morphology,
they are called to have ekarthibhava samarthya. The word
samartha here means sarmgatarthah samarthah (capable in
the sense of sam ‘with, together with, together’ (Apte, p.
1628), + gata ‘to signify, denote, convey an idea or sense of’
(Apte, p. 648)) and samsrstarthah samarthas (capable in the
sense of sam + spsta ‘connected, joined’ (Apte, p. 1701))
(Mahabhasya, 2.1.1). The objective of ekarthibhava
samarthya is to present the words, derived through one of the
five vrttis 8 as one pada (eka-pada) or as a single unit. For
example, the compositional compounds like rajapurusah
(king-man) is derived from rajiiah (king’s) + purusaZ (man),
yudhis¢hiraz (one who is always stable in the battle) from
yudhi (in battle) + sthirak (stable), bird cage from cage for
birds. Non-compositional compounds such as krspasarpas
(cobra), blackboard form one unit and denote a single
integrated meaning.

2.2 Vyapeksa samarthya (Meaning-Interdependence)

In the vyapeksa samarthya, the word samartha means seen
together (sampreksitarthah samarthak) and bound together
(sambaddharthah samarthaZ) (Mahabhasya 2.1.1). The word
vyapeksa literally means “special expectancy” (visista apeksa
= vyapeksa) with other words. That is why Bhojaraja in his
Srmgaraprakasa, Kaiyata in his Mahabhasyapradipa,
Haradatta in his Padamamjari and Jiianendra Sarasvati in his
Tattvabodhini have further explained vyapeksa as the
relationship between the words in a sentence when they leave
their individual meaning due to mutual interdependence [71.
For instance, the words denoting subject, verb, object, etc. are
seen as mutually semantically bound together in a sentence to
convey a unique meaning in the sentence &9, That is why, be

samarthasya vidhih samarthavidhih, samarthayorvidhih
samarthavidhih, samarthanam vidhih samarthavidhih,
samarthadvidhih samarthavidhih, samarthe vidhih samarthavidhih|
padasya vidhih padavidhih, padayorvidhih padavidhih, padanam
vidhih padavidhih, padadvidhih padavidhih, pade vidhih padavidhih|
samarthavidhi$ca samarthavidhi$ca samarthavidhi$ca
samarthavidhi$ca samarthavidhi§ca samarthavidhayah| padavidhisca
padavidhi$ca padavidhi$ca padavidhisca padavidhisca padavidhayah|
samarthavidhayasca padavidhayasca samarthah padavidhih| ptrvah
samasa uttarapadalopi| yadrcchiki vibhaktisca || (Patafjali 2.1.1)

5 yah kascidiha $astre padavidhih $rilyate sa samartho viditavyah |
vidhiyate iti vidhih| padanam vidhih padavidhih| sa punah
samasadih| samarthah $aktah| vigrahavakyarthabhidhane yah
Saktah sa samartho vidhitavyah (Kashika 2.1.1)

6 *Samasadih’ iti| adisabdena taddhitavrtyadinam grahanam |
(Nyasa 2.1.1)

7 Tatrodbhiitasambandhavyatirekanam
padarthanamitaretarapratyakanksa vyapeksa” (Srmgaraprakasa 8);
“parasparakamksaripa vyapeksa” (kaiyata, mahabhasyapradipa
2.1.1);

“svarthaparyavasayinam padanam akanksadivasadyah
parasparasambandhah sa vyapeksa” (jianendra sarasvati
tatvabodhini)

8 Vibhaktividhane'pi yastavat karakavibhaktayasta yesveva karakesu
karmadisu vidhiyante tesam kriyaya sambandho'styeval


https://www.anantaajournal.com/

International Journal of Sanskrit Research

it a vakya (sentence) or a mahavakya (a collection of
sentences), the vyapeksa samarthya ensures that they have a
meaning interdependence on each other 1% with regards to
conveying a unified meaning.

2.3 Samgati (Semantic Compatibility in a Discourse)
samgati is the term used to denote the semantic connection
between different components of a text. The text jaiminiya-
nyaya-mala-vistara [% talks about three types of samgatis [*4
(coherence) which lead to the comprehensive understanding
of a discourse: i.) sastra-samgati (subject level coherence),
ii.) adhyaya-samgati (chapter/book level coherence) and iii.)
pada-samgati (section level coherence).

The next level samgati is the topic level samgati called
adhikarapa-samgati (Chattopadhyay, 1992). The
mimamsakas 1'% have discussed about six topic level sangatis
which bind one topic with another (Bhattacarya, 1989;
Brahmacari, 2008): i.) aksepa (objection), ii.) drstanta
(example), iii.) pratyudaharana (counter-example), iv.)
prasamga (corollary/incidental illustration), v.) upodghata
(prerequisite), and vi.) apavada (exception).

The naiyayikas (logicians) have also classified the topic level
samgati into six different types: a.) prasamga (corollary), b.)
upodghata (prerequisite), c.) hetiita (causal dependence), d.)
avasara (opportunity for further inquiry), e.) nirvahakaikya
(common connection between adjacent sections), f.)
Karyaikya - (common effect (karya) connecting the adjacent
sections based on joint causal factors), (Sastri, 1916; Das M
2016).

Thus the relationship that exists between two distinct
sentences, paragraphs, sections, or chapters in a text or idea is
known as samgati. The theoretical framework of samgati
guarantees the compatibility of meaning among the various
components of a text or idea. Thus, the concept of samgati
ensures that various elements of a linguistic expression have
samarthya (cohesion) as explained by Patafjali samgatarthah
samartha/ (mingled together).

One might argue what Patafijali meant by the vigraha-vakya
(131 (paraphrase) samgatarthah samarthak (mingled together)
of the term samartha was the mutual connection between the
components of compounds and he does not explicitly talk
about samarthya in the context of mutual connection between
the elements of a discourse. Nevertheless, we observe that the
etymological root of the terms samgati and samgata-artha
(samgatartha) is the same: “sam + gam”. Apte in his Sanskrit

upapadavibhaktisvapi sahayukte'pradhane 2.3.19 ityevamadisu
yuktagrahanadini santi, tatrapi samarthyamastyeval (Nyasa 2.1.1)
9 Samarthanamiti ko'rthah? sambadhdarthanam samsrstarthanam
vetyarthah | tatra vakye sambadhdarthatal vyapeksa hi tatra
samarthyam| anyo'nyapeksa u vyapeksa |
akamksasannidhiyogyatvesu satsuh yah parasparasambandhah sa
vyapeksal (Padamanjari 2.1.1)

10

https://archive.org/details/in.ernet.dli.2015.487249/page/n22/mode/1
up?view=theater

1 gastre’dhyaye tatha pade nyayasangatayastridha.$astradivisaye
jhate tattatsangatirahyatam. (jaiminiya-nyaya-mala-vistara 1.5)

12 Uhitva samgatistisrastathd cantarasamgatim.ihed-aksepa-drstanta-
pratyudaharanadikam. (jaiminlya-nyaya-mala-Vistara 1.23)...
Yathaitatsamgaticayamiihitam tatha purbottaradhikaranayoh
parasparamavantarasamgatiriihaniya....SA canekariipa.
Aksepasamgatir-drstantasamgatih pratyudaharanasamgatih
prasangikasamgatir-upodghatasamgatir
apavadasamgatiscetyevamadiriipa. (jaiminiya-nyaya-mala-vistara
1.23)

13 yrttyarthavabodhakam vakyam vigrahah (Laghusiddhantakaumudi
2.1.4)

~19~
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dictionary also describes the meaning of the word sazngata as
“joined or united with, come together, associated with” (Apte,
p. 1605) and the word sangati as “fitness, appropriateness,
applicability, consistent relation” (Apte, p. 1605). Thus
similar to the meaning of the word samgata, the word samgati
also contributes to the samarthya (interrelation, mutual
connection, interconnection) among various components of a
text/speech. These components have been presented in the
next section.

3. Samarthya licensing meaning structure

Based on the above discussion on samarthya in IGT, we
propose that the theory of samarthya can license the well-
formedness of a text and it can be seen operating at three
different yet connected levels:

1. Lexico-conceptual Level
2. Syntatico-semantic (Propositional) Level
3. Discourse Level

Lexico-conceptual level

This includes the formation of words from dhatus (verbal
roots) and pratipadikas using affixation (pratyaya-vidhi) and
other word-internal grammatical operations.

Syntactico-Semantic Level

This level includes vakya and Multiword expressions (MWE).
A vakya 1451 (sentence) is a collection of words (padas)
possessing three conditions: a.) yogyata (Compatibility), b.)
akamksa (expectancy and c.) Asatti/sannidhi (proximity):

1. Yogyata [61 (compatibility or fitness of words): The
padas in a vakya are mutually related to each other in
such a way that they do not have any absurdity in terms
of meaning.

Akamksa ¥ (expectancy): The words in a vakya have an
expectancy of another word (s) with regard to sense
completion.

Asatti 7/sannidhi 8 (proximity): For comprehension of
what is said in a vakya, it must have an absence of
interruption.

For example, a sentence is composed of a dhatu (the head of
the sentence) and its participants which are syntactically
licensed and semantically compatible with the dhatu. The
relationships among the dhatu and its participants (the
pratipadikas) are marked by the tin pratyayas (verbal
inflections) and the sup pratyayas (nominal inflections). The
tin pratyayas majorly mark the role of either a karta karaka
(doer/agent) or the karma karaka (theme/patient) of an action.
The attachment of the sup pratyayas to the pratipadikas that
are participants in accomplishment of that particular action is
subject to whether the roles denoted by the pratipadikas are
already expressed or not by the verbal inflection, the tin. In
case the roles of the pratipadikas remain unexpressed [
(Panini, 2.3.1) by the verbal inflections, then only the sup

14 vakyam syadyogyatakamksasattiyuktah padoccayah
(sahityadarpana 2.1)

15 ekarthah padasamiiho vakyam (a vakya is a group of words that
together express one thought) (kasika, 8.1.8; padamanjarT 8.1.8)
16 gkamksa pratitiparyavasanavirahah | sa ca $roturjijiiasariipah |
(sahityadarpana 2.1)

ka punariyamakamksa nama? pratipatturjijiasa nama |
($rmgaraprakasa 8)

17 asattirbuddhyavicchedah (sahityadarpana 2.1)

18 atha sannidhih kah? yogyasyakamksitasya yadanantaryam |
($rmgaraprakasa 8)

19 anabhihite (A. 2.3.1)
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pratyayas are attached to the pratipadikas to specify their
karaka roles in an action.
The important aspect to be noticed here is that the process of
word formation according to Panini is not an isolated one;
rather word formation is deeply interlinked with sentence
formation (Mahavir, 1968). For example, let us take the
sentences (1) and (2):
1. Ramah grantham pathati
Rama-Nom.3rd.Sg book-Acc.Sg read-kartrvacya [29, 31
Sg
2. Rama reads a book. ramena granthah pathyate Rama-
Nom.3.Sg book-Acc.Sg read-karmavacya .3rd.Sg

A book is read by rama

The sentence (1) is in Kkartrvdacya (active voice). In
kartyvacya, a verbal inflection on the verb (here ‘-ti’ on
‘patha’ (to read)) marks ?? the Kartr-karaka (agent/doer);
whereas in a passive voice, a verbal inflection marks the
karma-karaka (object/theme/patient) as shown in the sentence
(2). Since the verbal inflection (‘-ti’) has already marked the
karty (doer) of the action as ‘kartrvacya.3rd.Sg’, the 3rd case
ending (trtiya vibhakti) which is generally used to mark the
karty-karaka of an action cannot be applied to the kartr (rama)
as the 3rd case ending rule can be applicable only if the role
of the kartr-karaka has not been already
marked/expressed/specified otherwise 23, Similarly, the 2nd
case ending (dvittya vibhakti) marks the role of a karma-
karaka if not specified otherwise 2. Since the karma-karaka
has not been marked by any other suffix attached to the other
members of the sentence (1), dvitiya vibhakti is applied to
grantha (book) to denote its role of the karma-karaka of the
verb parha (to read) in the sentence. This illustration confirms
that the derivation of the different components in a sentence is
mutually semantically interdependent and suggests that
sentences are not formed if their components do not satisfy
the principles of samarthya 2%,

Discourse Level

A mahavakaya ?8 is a collection of sentences possessing the
requisite qualities of a vakya i.e. yogyata (compatibility),
akamksa (expectancy) and asatti/sannidhi (proximity). The
entire texts like ramayana, mahabharata etc are examples of
mahavakyas. Kumarila Bhatta in his Tantravarttika says:
svarthabodhe samaptanam angangitvavyapeksaya Vakyanam
ekavakyatvam punah samhatya jayate (Tantravarttika, 1.4.28)
When the sentences are completed with regard to conveying
their own meaning, then they have an apgangibhava (part-
whole relationship) with each other, i.e. when put together,
some sentences will become heads and some will become
their dependents. Thus, the collection of such sentences put
together is termed mahavakaya. The equivalent term for
mahavakaya in modern linguistics is discourse.

samgati takes care of the compatibility of the meaning
between phrases, clauses, sentences, paragraphs, sub-sections,
sections and chapters of a text. The concept of samgati helps
in distinguishing how the parts of a text/idea relate to each

20 Active voice

21 pPassive voice

22 Jah karmani ca bhave cakarmakebhyah (A. 3.4.69)

23 Kartrkaranayostrtiya (A. 2.3.18)

24 karmani dvitlya (A. 2.3.2)

25 panini talks about rules related to euphonic changes that include
sentence boundaries (Mahavir, 1968).

26 yakyoccayo mahavakyam| yogyatakamksasattiyukta ityeva
(sahityadarpana 2.2-3)

https://www.anantaajournal.com

other. These relations allow the reader/listener to comprehend
the deeper meaning of the text/idea.

4. Representation of USR

USR is a text-based data structure that is close to the Attribute
Value matrix (AVM) representation. It is easier to read and
write manually, as well as process computationally. As stated
earlier, USR is modeled following the principles of samarthya
and vivaksa. The principles of samarthya guide the design of
USR so that semantic compatibility at lexico-conceptual,
syntactico-semantic and discourse levels are maintained in the
representation. Before we illustrate in the sub-section 4.2 how
this has been achieved we present one USR in the next sub-
section.

4.1 An Example of a USR

Table-1 presents a USR that is represented in a tabular format.
The first column is not part of the USR. But it defines the
corresponding row. Currently, the following rows have been
conceptualized:

= Concept Row

= Index row

= Semantic Category row

= Morpho-semantic row

= Dependency Relation row

Discourse row

Speaker’s view row

Scope row

Sentence type row

= Construction

In Table-1, the first row represents concepts, the second index
of each concept, the third semantic category of each concept,
and so on.

USR_ID=1
Table 1: Example of a USR
basa_1 - - bata+kar
um| |+adda_|apal Ch‘;}a— bhl‘;'— nahi| a_1-
Concept | hari P kot 1/ m'l/om 1|vouna lorothe m_1/|ya_1/spe
bus_1+sjwn |- young not | ak_1-
er 1| r1l
top_1 - = past
Index 1 (23 4 5|6 7 8 9 10
Per/
Semantic | per/ | Fe [Pla Anim
category | male |mal| ce Male
e
Morpho- I causative
semantic P (nic)
10:pk|10:],. ~| 10:adhi|6:de|10:jk|8:modi|10:kar| 10:ne| . .
Dep rel 1 pk14'r6 karapa [ m | 1 | fier | ma g 0:main
1:co
. ref
Discourse 2:co
ref
Speaker’s certain
view def ty
Scope certainty[not[0:main]]
Sent_type negative
CxN% Conj:[1,2] compound:[3.2 rt 3.1]

PK1: prayojaka karta (causer); jk1: prayojya karta (causee);
dem: demonstrative; RT: Purpose.

27 CxN = Construction. Construction row represents a form-meaning
pair when a complex form has relational information among its
components or makes the compositionality explicit when one form is
missing.
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The USR shown in Table-1 will generate the Hindi sentence
(3.a) and English sentence (3.b): (3).

a. Hari aura uma ne kot ke basa adde para chote bhaiyom
ke satha to apani mam ki bata nahim karal.
b. Hari and Uma did not certainly make their mother talk to

the younger brothers at Koti bus stop.

The information encoded in the USR given in Table-1 is as
follows

Every USR is given a unique id which can be referred
within the USR to establish discourse connection
between the USRs.

The Concept, Sem (antic) cat (egory), Morpho-semantic
and Speaker’s view rows capture lexico-conceptual
information of the concepts. For example,

Concept

The Concept row represents unique concepts (not words)
that refer to entities, events, quality, quantity and other
properties of an entity or event. Hari, Uma,
chota 7/younger 1, bhai_1/brother 1, mam_1/mother_1,
apana/own, basa_l+adda 1/bus_l+stop 1, batatkara 1/
talk_1 are con- cepts. In the present version of USR
nahtm_1 ‘not’ is also been considered as a concept.
Semantic category.

Hari, Uma are per (sons).

Younger brothers are anim (ate) entities.

Hari is male and Uma is female.

Morpho-semantic.

Batatkara is a causative form of batatkara which is
specified in this row.

Plurality of younger brothers.

Speaker’s view.

The bus stop is a def (inite) one that the speaker has in
mind.

The speaker is certain that Hari and Uma did not make
their mother talk to their younger brothers (however they
might have made her talk to someone else). nahim_1
‘not’ is also been considered as a concept.

Dep (endency) rel (ation) and Cxn row specify the
syntactico-semantic level information in which the
relation between the head and its dependents are
specified. Dependents are modifiers of the head. It is the
visesya-visesana (head-modifier) relation.

Dependency rel(ation)

This row captures the karaka and karaketara (non-karaka)
relation between the mukhya visesya (head) and its
dependents within a proposition.

Construction

This row contains form-meaning pair/s. For example, a
conjoined construction specifies that all entities involved
enjoy equal status. A noun compound construction
presents two or more nominal components with their
internal relation underspecified.

Discourse row captures inter-sentential
information and also anaphoric rela- tions.
Cohesion

Pronominal co-referencing is specified for ensuring
cohesion. For example, apana/own corefers both Hari and
Uma in this USR.

Coherence

Samgati or coherence in the text is established in this row
through semantic connectives among USRs.

The scope row captures scopal information if any.
Reference to 0: Main in any other row than Dep Rel
implies the verbs with all their dependents except neg, if

relational

~1 ™
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there is one. In other words, 0: Main represents the
proposition.

4.2 samarthya: The Guiding Principle of USR

We will illustrate here some cases to show how samarthya is
modeled in the representation of USR. The first example is
the verbal concept. The concept row specifies the event
bata+kara 1 ‘talk’. The picture the speaker wants to draw is
the negation of the idea that there is a motivator or causer or
prayojaka karta (here Hari and Uma together) who causes a
conscient being (in this case the ‘mother’) to talk to younger
brothers. This is the semantics of hetu [?] or cause. The
causative meaning is represented in USR through ric pratyaya
in the morpho-semantic row on the verbal concept
bata+kara 1. The principle of samarthya licenses the
derivation of batatkara ‘make (somebody) talk’ from
bata+tkara_1+nic ‘talk+cause’, which may not hold for
another event, for example, in rama ne ravana ko mara
‘Rama killed Ravana’. Even though Ravana is a conscious
being, no human being, for that matter, has a choice for dying
or not dying. Thus mara ‘die’ cannot be causativized
(asamartha). Therefore, we will not derive mara ‘kill’ from
mara ‘die + nic’ in USR.

At syntactico-semantic level, which is represented in the
dependency row, the semantic and syntactic compatibility of
the head and its dependents determines the sentential
structure. For example, batat+kara 1 is a communicative verb
that requires two animate participants for communication.
When we specify semantic roles for the participants in terms
of karaka relations, we consider the meaning of the verb, its
akamksa and yogyata which in turn defines its samarthya.
That is why, we assign prayojya karta and karma relations to
mam_1 ‘mother’ and chota I bhai I ‘young brother’
respectively for the event bata+kara I+pic in the USR
relation given in Table-1.

Finally, the discourse row captures the cohesiveness and
coherence of the text. In this case, for example, apana co-
refers to Hari and Uma. The semantics of discourse
connectives are specified at this level which determines the
well-formedness of the structure of the whole text.

5. Conclusion

We have presented, in this paper, the principles of samarthya
(samgatarthah samarthal) as explained in Indian Gram-
matical Tradition. We have made an observation that the
etymological derivation of samgatarthah and samgati are the
same. Thus, we conclude that samarthya accounts for the
structural well-formedness of pada, vakya (sentence) as well
as it establishes cohesion and coherence at the level of
mahavakya (Discourse). The structural well-formedness of
USR the newly developed [IGT-based Semantic
Representation, is proposed to be based on the principle of
samarthya. \We have given some examples in section 4 to
explain how the principle of samarthya motivates the design
of USR in its current form. We envision this work as a
pioneer step towards applying the principles and concepts
from Indian Grammatical Tradition to build modern

28 Tatprayojako hetusca (A. 1.4.55).

kartuh prayojako hetusamjfiah kartrsamjfiasca syat
(Siddhantakaumudi 2575)

That which is the mover thereof, i.e. of the independent source of
action, is called hetu or cause, as well as karta or agent (SC Vasu on
A. 1.4.55)
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knowledge-rich semantic resources which can be used for
various NLP tasks. Currently, we have taken up the task of
Multilingual Natural Language Generation (NLG) from the
USRs. We engage ourselves in the experiments of introducing
various semantic insights from IGT in USRs so that this
becomes a useful resource for NLG tasks.

Acknowledgement

We are thankful and acknowledge that this work was carried
out as a part of the research project 'Language Communicator
Tool for End Users' under the Project titled 'National
Language Translation Mission (NLTM) : BHASHINI' funded
by the Ministry of Electronics and Information Technology
(MeitY), Government of India.

6. References

1. Abhyankar KV, Limaye VP. Mahabhasya-dipikd of
Bhartr-hari. Other Ed Visnu Prabhakar Limaye. Poona:
Bhandarkar Oriental Research Institute; c1967.
Abhyankar, Vasudev K, Sukla JM. A dictionary of
Sanskrit grammar; c1986.

Apte, Shivaram V, et al. Prin. VS Apte's the practical
Sanskrit-English dictionary; c1957.

Bharati A, et al. Natural language processing: a Paninian
perspective; c1995.

Bhattacarya, Vidyasagar J. St Madhavacaryaviracita
Jaiminiya Nyayamalavistarah. Krsnadas Academy,
Varanasi; ¢1989.

Cattopadhyaya, Ramapada, Chattopadhyay R. A
Vaisnava Interpretation of the Brahmasitras: Vedanta
and Theism. Brill; ¢1992. Vol. 3.

Das, Monali. Discourse Analysis of Sanskrit Texts: first
attempt towards computational processing.  Diss.
unpublished Ph.D. thesis University of Hyderabad,;
c2016.

Fillmore, Charles J, Lee-Goldman R, Rhodes R. The
framenet constructicon. Sign-based construction grammar.
2012;193:309-372.

Garg, Kirti, et al. Evaluation of Universal Semantic
Representation (USR). Proceedings of the fourth
international ~ workshop ~on  designing  meaning
Representations; c2023.

Joshi, Dattatray S. Patafijali's Vyakarana-Mahabhasya.
Samarthahnika; c1972.

Kane, Vaman P. The
Banarsidass Publisher; c1997.
Kielhorn F. Ed. The Vyakarana-Mahabhasya of Patafijali.
No. 18-22. Government central book depot; c1909.
Mahavir. Samartha Theory of Panini and Sentence
Derivation. Munshiram Manoharlal Pvt. Ltd. New Delhi;
c1984.

Mishra, Narayan. Kashika of Pt. Vamana and Jayaditya;
c1996.

Ramkrishnamacharyulu KV. Annotating Sanskrit texts
based on Sabdabodha systems. International Sanskrit
Computational ~ Linguistics ~ Symposium.  Berlin,
Heidelberg: Springer Berlin Heidelberg; c2009.

Raster, Peter. The Indian grammatical tradition and the
phenomenology of higher stages of language. Na; c2001.
Sastri PSS. Lectures on Patanjalis Mahabhasya, Chennai:
Kuppuswami Sastri Research Institute; c2015. Vol 1.
Sukhada, Sirisipalli VH, Paul S. Generation of MRS
Abstract Predicates from Paninian USR. HPSG 2023:
30 International conference on head-driven phrase
structure grammar. University of Massachusetts Amherst,
USA; ¢2023 Jul.

10.

11. Sahityadarpana. Motilal
12.

13.

14.

15.

16.
17.

18.

~9o

19.

20.

21.

https://www.anantaajournal.com

Sukhada. A Paninian perspective to information dynamics
in language mapping structures between English and
Hindi; c2016.

Tripathi J, Malaviya SL, Kashika S. A commentary on
Panini's Grammar, Tara Printing Works, Varanasi;
c1986.

The Ashtadhyayi of Panini. Satyajnan Chaterji; c1897.
Vol. 6.


https://www.anantaajournal.com/

