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Preface

Language is a profound tapestry woven from the threads of meaning, struc-
ture, and cultural nuance. In the Indian grammatical tradition, scholars
have delved deeply into the intricacies of language, exploring all aspects
of it, starting from the meanings of individual words to the complexities
of discourse analysis. This rich heritage has laid a foundation for modern
linguistic theories, particularly in the realm of dependency grammar.

Dependency grammar offers a suitable framework for understanding sen-
tence structure by visualising relationships among words through a parse
tree. At its core, this model posits that the main verb acts as an independent
unit, while other words are interconnected with each other based on vari-
ous relationships. This approach is especially relevant for Indian languages,
which bear a harmonious interrelation despite surface-level differences.

In our exploration of Indian languages, we have observed that parallel sen-
tences can appear dissimilar due to typographical conventions that treat
whitespace-separated tokens as distinct words. To address this challenge,
we advocate for a method that utilises ‘word groups’ to bridge these appar-
ent discrepancies.

To provide a structured approach to understanding the unity among the di-
verse tongues, in this book, we introduce Samanvaya, our proposed interlin-
gua for Indian languages. Central to Samanvaya are dependency relations
that draw upon the principles of Sanskrit grammar while also incorporat-
ing features from various native Indian languages. This dual foundation
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X
enriches our understanding and application of language processing.

To enhance our dependency parsing structure, each word and word group
is annotated with lemma and morphological tags that encompass not only
standard grammatical features, such as case, gender, number, person, tense,
aspect, mood and transitivity, but also additional nuances like negation, em-
phasis, conjunction, interrogation, comparison, politeness/respect and in-
clusivity/exclusivity.

We believe that Samanvaya will not only refine the accuracy of computa-
tional tools in language processing but will also cultivate a deeper appre-
ciation for the interconnectedness of Indian languages. In an era marked
by globalisation and technological advancement, understanding these rela-
tionships is crucial for celebrating linguistic diversity and fostering cross-
cultural communication.

As one embarks on this exploration of Samanvaya and its implications for
Indian languages, we hope that one will be inspired to reflect on the beauty
and complexity of language, which is a living testament to human thought
and expression.
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1.6. SAMANVAYA DEPENDENCY RELATIONSHIPS 21

tating the creation of corpora, and supporting linguistic research as well as
education.

1.6 Samanvaya Dependency Relationships

The Samanvaya dependency relationship tagset consists of 69 tags ar-
ranged in a hierarchy across 11 broad categories.

Each dependency relationship tag in the Samanvaya framework is de-
scribed in this book and example sentences with dependency relation anal-
ysis and graphs are presented for major Indian languages, starting with San-
skrit. Five other major Indian languages are covered in this book. We plan
to extend this in future. The current set of six languages in the alphabetical
order of the Indian alphabet are:

Y&pay Sarhskrtam  Sanskrit (san)
Eate Kannada Kannada (kan)
JeT/JIST Bangala Bengali/Bangla (ben)
ST Marathi Marathi (mar)
OeI@I8o  Malayalamm Malayalam (mal)
&=t Hindi Hindi (hin)

1.6.1 Features of Samanvaya Dependency Relations

The proposed dependency relations exhibit the following features:

* Binary and Directed Relations: The relations are binary and directed,
connecting a word to its headword.

* Conceptual Basis: All relations established between words denote
specific concepts.

* Traditional Terms: Most relation names are derived from the Paninian
tradition, maintaining a connection to classical Sanskrit grammar.

* New Relation Terms: A few new relations, not originally found in
Paninian grammar, have been introduced. These correspond to cer-
tain nuances of modern Indian languages, such as the distinctions for
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location indicated by “in” and “on”, as well as the experiencer as a
subject. The term names are taken from native language grammars.

* Suitability for Automatic Parsing: These dependency relations are
designed to be suitable for automatic parsing.

* Comprehensibility: The labels are crafted to be comprehensible to
non-Sanskrit experts, making the system accessible to diverse lan-
guage groups across India.

* Application to Indian Languages: With necessary modifications,
Paninian grammar can be effectively applied to Indian languages, en-
abling the creation of nearly canonical dependency structures. This
approach leverages Sanskrit grammar as an interlingua to standard-
ise grammatical representations across diverse linguistic landscapes,
thereby enhancing communication and information exchange within
India’s multilingual context.

* Handling Nuances of Modern Usages in Indian Languages: Specific
adaptations have been made to account for linguistic nuances in mod-
ern Indian languages, including the adaptation of tags for spatial rela-
tions, the introduction of new semantic role tags, and the handling of
compound words, named entities, and morphological variations. For
example, some southern Indian languages do not use conjoining con-
junctions like yadi-tarhi (Sanskrit) or agara-to (Hindi) separately.

* Figurative Language: The system addresses the fundamental chal-
lenges of figurative language, ensuring that different linguistic struc-
tures are accurately represented and understood. This is achieved
through tags such as sadrsya (similarity), tulana (comparison),
nirdharana (determination), and kriyopama (action-comparison).

1.6.2 Example

To illustrate the dependency relations using the Samanvaya tagset, we pro-
vide example sentences for each tag and each applicable language. For each
example sentence we also present their transliteration (ISO-15919), gloss,
translation, and the dependency relations as a dependency graph. The rela-
tion corresponding to the tag under discussion is also highlighted.
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Sentence: eged: 3N TAld

Transliteration: devadattah odanarm pacati
Gloss: Devadatta rice cooks

Translation: Devadatta cooks rice

Dependency Relations: The dependency relations for the sentence are de-
scribed using the positions of the words in the sentence:

1 gagd: (Devadatta) has a relation of @l (karta, subject) with the
word positioned at place 3 in the sentence

2 3fig (rice) has a relation of @¥ (karma, object) with the word posi-
tioned at place 3 in the sentence

3 gafd (cooks) is the main fs&aT (kriya, verb) or root of the sentence

Dependency Structure: The structure, thus, can be represented as
1 ggex: &l 3
2 3ieT H 3
3 9did 3

Dependency Graph: The dependency structure can be visually rendered
as a graph using Graphviz (Gansner and North, 2000) or drawn through
an online tool such as Anvayachitranam (Lakkundi and Shivani, 2021) to
demonstrate the relationships among the words in the sentence. The graph
highlights how “devadattah” (&df) and “6danam” (&H) are connected to
“pacati” (fo5aT). The graph structure is illustrated as follows:

1.6.3 Dependency Relations

We list the entire set of 69 dependency relations by dividing it into 11 tables.



36

CHAPTER 1. SAMANVAYA INTERLINGUA

Table 1.1: BR&-T=4

1 DRB-GHHY Case Relations

1.1  &dl-®HR& Subject or Agent

1.1.1 ol Direct subject

1.1.2  3rgyaedt Experiencer

1.1.3 &di-®»R&HYE!  Subject of the verbal derivative
1.1.4 UASH-SHdl Causative agent

.15 gasg-odi Caused agent or instigated agent
1.1.6 HeII-Hdl Intermediary or middle agent
1.2  &H-®HR® Object

1.2.1 &H Direct object

1.2.2 HH-HR&ES!  Object of the verbal derivative
123 Tor-w Secondary or indirect object
124  3va-%H Emotional target or stimulus

1.3 PHIUT-hRD Instrument

1.3.1 T Direct instrument

1.4 HGH-HmRE%  Beneficiary

14.1 9WyaHE Direct beneficiary

1.5 3MIE-wReE  Source of separation

1.5.1 3UH Direct source of separation

1.5.2 fauieomy Source for state transformation
1.5.3 Wd-3™EM  Source for material transformation
1.6 Sg®T-®HR&%  Location or Time

1.6.1 GemigeBoT Spatial location

1.6.2 31X Inside location (in)

1.6.3 3fiusaftes Touching location (on)

1.6.4 SYAU® Surrounding or encompassing location
1.6.5 9= Proximity location (near)

1.6.6  HICTTE®HOT Time

1.6.7 fawigezor Subject matter
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Table 1.2: HRBAR -G

2 PR AR -TrH Noun Relations
2.1 EEY-vy Relation
2.2 3UUG-T+Y Secondary word relation
2.2.2 3UUqHeh-O¥  Secondary word relation
223 3UUq Secondary word
2.3 foaaTie-aa® Interjection
24 e - Vocative relation
2.4.1 g Vocation
242 FEYgT-gdd Vocation indicator
2.5 fagg Predicate noun or adjective
2.6 Y& -G Repetitive use through duplication
2.6.1 dIET-guTisTed Complete reduplication
2,62  3QMIEd Partial reduplication
Table 1.3: GQIv0r-Trar2r

3 faQwor-grs=1  Modifier Relations

3.1 fagwor Adjective

3.2 feparfagisor Adverb

3.3  diaaresi Intensifier and Qualifier

3.4 AREHGR

Onomatopoeia
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Table 1.4: UHdHHG -G

4 JHdE® -9 Interrogative Relations

4.1 9HdED Interrogative

42 fa®meq-gHara®  Interrogative with alternatives/choices

Table 1.5: =g
5 =y Coordination Relations

5.1 wqfed Coordinated

5.2 ¥H=I-dide  Coordination indicator

Table 1.6: TBRIHDG-TH#

6  TBHRIAG-YHY Negation Relations

6.1 ABRIHADL Negation

6.2 TOdY-T®RIA®  Special negation

Table 1.7: TREISHIE -G

7 UAIeHTG -5 Relations for Purpose, etc.

7.1 YANH Purpose

72 &q-gwEH Intention relationship
721 Bg Intention

722 ﬂﬂ%‘g’ Fear-driven intention

73 3gldER Bodily deformities
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Table 1.8: JeTic-ara

39

8 qaHTie-g  Relations for Similarity, etc.
8.1 TgI-g&¥  Similarity relation
8.1.1 dgW Similarity
8.1.2 Wgy-Alde  Similarity indicator
8.2 JeTT-g¥ Comparison relation
82.1 err Comparison
8.2.2 qeHI-diad Comparison indicator
83  FgwRor Reference
Table 1.9: dre -4
9 T -g=4Y Sentence and Subordinate Relations
9.1 dgu-Ydisilb  Sentence joiner
9.2  dreYBH-TE  Sentence as Object
9.2.1 dTHRIHH Sentence-object
9.2.2 dreg®U-dAlde  Sentence-object indicator
9.2.3 3fh Utterance or Quoted speech
924 3JIR Attribution
9.3 IIFAL-ASld  Sentence-part joiner
9.4 EY-THH Form or Nature relationship
94.1 W& Form or Nature
9.4.2 wWEY-HAdD Form or Nature indicator
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Table 1.10: fopar-grsr=

10 fopar-gw Verb Relations
10.1 gy ferd-foma Coordinate verb
10.2 araey-feman Dependent verb
103 fopdiumr Verb comparison
104 fopaTmIa-g/  Tense relations
10.4.1 gdabTa Anterior action
10.4.2 3A~IHIdd Posterior action
1043 THEAE®RA Simultaneous action
10.4.4 3FEITdRIA Habitual action
10.5  Ppa-faQuur  Verbal modifier
10.6 HTI-e1&07 Simultaneous action (locative)
10.7 3T Simultaneous action (genitive)
Table 1.11: fermrie-frg
11 foemng-f9g  Punctuation
11.1 fovmrfg-fog  Punctuation Marks
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In the first sentence, ‘“IM:” (Rama) is the agent performing the action.
In the second sentence, “BHf2HT” (key) is the subject performing the action.
In the third sentence, “dTet:” (lock) is the theme undergoing the action.

There are several types of karta depending upon the various types of
roles it can play.

2.1.1 Karta

English Name: Direct subject

Description: The concept of karta in Sanskrit and Indian language gram-
mars encompasses a wide range of entities, including subjects, themes,
agents, and even inanimate objects that are the main independent source
or cause of an action.! According to (Kulkarni et al., 2019), karta can be
roughly translated as “doer” which need not be animate.

Example 2.1: Karta (san)

Sentence: eded: 3N A

Transliteration: dévadattah odanam pacati
Gloss: Devadatta rice cooks

Translation: Devadatta cooks rice

dévadattah

ChZE

'Tge=t: @af P.1.4.54. The agent (karta) is the independent, primary source of action
chosen by the speaker. It is absolute and unrestricted, as exemplified by “Devadatta cooks”
(Sgea: Tdid) and “the pot cooks” (TTel! dfd) (Vasu, 1897). The agent is the subject of an
action, a karaka that produces the action’s result without relying on other instruments. This
aligns with Panini’s definition (1.4.54) of the agent as “an unmodified element intended
to convey independence in the performance of an action”. The agent is typically in the
nominative case (active voice), instrumental case (passive voice), or genitive case (with
noun of action) (Abhyankar, 1961).
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Example 2.2: Karta (san)

Sentence: q@e&aH e T=ad

Transliteration: dévadattéena odanam pacyate
Gloss: Devadatta_by rice cooked

Translation: Rice is being cooked by Devadatta

pacyate

ClRers:
Example 2.3: Karta (kan)
Sentence: T3eBTI @@d@lzﬁeobozbagﬁ
Transliteration: dévadattanu annavannu béyisuttane

Gloss: Devadatta rice cooks
Translation: Devadatta cooks rice

béyisuttane
dévadattanu

(ChNZS

Example 2.4: Karta (kan)

Sentence: G:Dn?’&e?’;) BeBTIN0T 2380333%(%33
Transliteration: annavu devadattanithda beyisalpattitu
Gloss: Devadatta_by rice cooked

Translation: The rice was cooked by Devadatta

béyisalpattitu

ChNZS
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Example 2.5: Karta (ben)

Sentence: (MG O JH_B(S

Transliteration: debadatta bhata ranna kare
Gloss: Devadatta rice cooks

Translation: Devadatta cooks rice

debadatta

EPé

Example 2.6: Karta (ben)

Sentence: (MIS_QIl ©f® ANl 27

Transliteration: debadatta dvara bhata ranna haya
Gloss: Devadatta_by rice cooked

Translation: Rice is cooked by Devadatta

debadatta_dvara

YPCée

Example 2.7: Karta (mar)

Sentence: 3a& HId RSt

Transliteration: dévadatta bhata Sijavato
Gloss: Devadatta rice cooks

Translation: Devadatta cooks rice

Chaot:
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Example 2.8: Karta (mar)
Sentence: A <aG_thg [STael_STral

Transliteration: bhata déevadatta kaduna sijavala jato
Gloss: rice Devadatta_by cooked
Translation: The rice was cooked by Devadatta

devadatta_kaduna

W&
Example 2.9: Karta (mal)
Sentence: GRQIGOMOS @O GAIQilHeM}
Transliteration: dévadattan ari vevikkunnu
Gloss: Devadatta rice cooks
Translation: Devadatta cooks rice
UPC&

Example 2.10: Karta (mal)

Sentence: GBABOMMI@ @] UQNBOHS|SIM]
Transliteration: devadattanal ari vevikkappetunnu
Gloss: Devadatta_by rice cooked

Translation: The rice was cooked by Devadatta

vévikkappetunnu

ChNZS
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Example 2.11: Karta (hin)

Sentence: a?ﬁﬁ A W?IT_%

Transliteration: déevadatta cavala pakata hai
Gloss: Devadatta rice cooks

Translation: Devadatta cooks rice

EPé

Example 2.12: Karta (hin)

Sentence: iaa?i_mr EIECREIRIIKIRI

Transliteration: dévadatta dvara cavala pakaya gaya
Gloss: Devadatta_by rice cooked

Translation: The rice was cooked by Devadatta

pakaya_gaya

YPCée

Example 2.13: Karta (hin)

Sentence: Im_fl TIEWT_@T gl

Transliteration: rama_ne ravana ko haraya
Gloss: Rama_by Ravana defeated

Translation: Rama defeated Ravana

Chaes
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13.1 Samskrtam (Sanskrit)

Example 13.1: Full Dependency Parse (san)

Sentence: YA URAL FATT® & o |

Transliteration: varsasatatpracalitasya paratantrasya srnkhalabandha
idanim bhagnahl

Gloss: century_from ongoing_of slavery_of chain now broken.

Translation: The chains of centuries of slavery have been broken.

bhagnah

varsasatat

sambandha-sasthi

paratantrasya

sambandha-sasthi

U

Example 13.2: Full Dependency Parse (san)

Sentence: YRAGLT: A=AV WTTAYLH HTHHI|

Transliteration: bharatadésah svatantryéna pragatipatham akramatil
Gloss: Bharat independently progress_road_to moving.

Translation: Independent Bharat is moving on the path of progress with all
speed.

U
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Example 13.6: Full Dependency Parse (san)

Sentence: 3TET: YEHIATHSTAT YehbTcHATT: REUMY SHT: HINTHRG: G4 9R-
TN M ] FegeT_a; |

Transliteration: asyah samskrtinisthaya ekatmatayah samraksanaya
imah bhasabhaginyah sarmmbhuya bharatamatuh pujam vidhatum

samutsuka bhaveyuhl

Gloss: this_of culture_dedication_of unity_of protection_for these lan-
guage_sisters becoming “BHARATT”_mother_of worship_to maintain_for

motivated_should.

Translation: In order to maintain this cultural unity, the languages should

come forward like sisters to worship mother “BHARATT”.

samutsuka_bhavéyuh

sambandha-sasthi isésan sambandha-sasthi

s

13.2 Kannada (Kannada)

Example 13.7: Full Dependency Parse (kan)

Sentence: 33RPINLOT WOHTLES MHILREHNOOD F0ZES FRTWHT.
Transliteration: Satamanagalimda barhdiruva gulamagiriya samkole
kadidubiddide.

Gloss: centuries_from coming slavery_of chain cut_fallen.
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Translation: The chains of centuries of slavery have been broken.

kadidubiddide

arma \viramadicihna

s

Example 13.8: Full Dependency Parse (kan)

Sentence: :'géo% 0B JRSOD ﬁ@d@ﬁeﬁmﬁ 200TTO3NST.
Transliteration: svatamtra bharatavu pragatiya pathadalli vegavagi
murduvariyuttide.

Gloss: independent Bharat progress_of path_in speed_with forward_mov-
ing.

Translation: Independent Bharat is moving on the path of progress with all
speed.

murhduvariyuttidé

arta /desadhikarana\kriyavisésana \viramadicihna

pathadalli

sambandha-sasthi

YPé

Example 13.9: Full Dependency Parse (kan)
Sentence: e3GR3T TWHONOTW BneBSe eRT Bt W BNt 237783 Hni-
3o TFBA, Sez3zN 20 RAOTET.
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13.3 Bangala (Bengali/Bangla)

Example 13.13: Full Dependency Parse (ben)

Sentence: *roIfRA AP Tranfoe 237w |

Transliteration: satabdibyapi dasyatvasrnkhala unmocita haiyachel
Gloss: century_spread slavery_chain opened is.

Translation: The chains of centuries of slavery have been broken.

arta viramadicihna

dasatbasrnkhala
satabdibyapi

ChavZ

Example 13.14: Full Dependency Parse (ben)

Sentence: TN BFS A Ao It dferrerz |

Transliteration: svadhina bharata sabegé pragatira pathe calitechel
Gloss: independent Bharat speed_with progress_of road moving.
Translation: Independent Bharat is moving on the path of progress with all
speed.

arta (kriyavisesana\desadhikarana \viramadicihna

sambandha-sasthi

U

Example 13.15: Full Dependency Parse (ben)
Sentence: o AT T2« 9% @¥ GF (oifed Trfes #te
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Example 13.18: Full Dependency Parse (ben)

Sentence: 93 WT‘(’%'RTQ‘ Q] T e OF_SHNIE "SIl Werd YT
GHq AFCS_23CA |

Transliteration: ei samskrtika aikya raksaya sakala bhasa -
bhaginike "bharatl" matara sadhanaya ekatre asité haibel
Gloss: this cultural integrity maintenance_in all language_sisters_to “BHA-
RATT” mother_of worship_in together should_come.

Translation: In order to maintain this cultural unity, the languages should
come forward like sisters to worship mother “BHARATT”.

asité_ha:ibé

praydjana viramadi-cihna

ChZ

13.4 Marathi (Marathi)

Example 13.19: Full Dependency Parse (mar)
Sentence: AhS|_aSTAT TATHRIIAT YGEAT qg_USedT_3Ted.

Transliteration: $ékadom_varsamcya gulamagiricya srnkhala tutina_-

padalya aheta.
Gloss: centuries_of slavery_of chains broken_are.
Translation: The chains of centuries of slavery have been broken.
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tuttna_padalya_ahéta

arta \viramadicihna

$rnkhala

A
sambandha-sasthi

A
sambandha-sasthi

$ekador_varsamcya

P

Example 13.20: Full Dependency Parse (mar)

Sentence: TG YR 31Tl WA %ria?r_aﬂ%.

Transliteration: svatamtra bharata atam pragatipathavara dhamvata -
ahe.

Gloss: independent Bharat now progress_of road_on running.

Translation: Independent Bharat is now moving on the path of progress

with all speed.

aladhikarana\désadhikarana

pragatipathavara

viramadicihna

ChZE

Example 13.21: Full Dependency Parse (mar)

Sentence: HTEATIA GEAT HTET AT FHAAT &1 HElH o1 AT Hifrh_I=ci1die
gre A ITerd_3Te.

Transliteration: adhyatmika drstaya adhimca sréstha asalela ha
mahan désa atam bhautika unnaticihi vata veéganém calata -
ahe.
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13.5 Malayalam (Malayalam)

Example 13.25: Full Dependency Parse (mal)

Sentence: NIQINBBHBOV##9Nz0@I0}M @PSIaOm|OmIONg al-
681321 §alds]_oSlemoy.

Transliteration: nurrantukalayi##untayirunna atimattvattinre ca-
nnala potti kalififiu.

Gloss: centuries_since there_been slavery’s chain break_over.

Translation: The chains of centuries of slavery have been broken.

potti_kalififiu

arma \viramadi-cihna

o

Example 13.26: Full Dependency Parse (mal)

Sentence: QM RIOMo BNV o REOINGIWIHS BOBWY-
OIT3 MO HHH@IEN).

Transliteration: svatantra bharatam drutagatiyil purogatiyute
margattil saficarikkukayan.

Gloss: independent Bharat speed_with progress_of way_in travelling_is.
Translation: Independent Bharat is moving on the path of progress with all
speed.
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13.6 Hind1 (Hindi)

Example 13.31: Full Dependency Parse (hin)

Sentence: SIT'IHTE?J\T_@I aiﬁﬁ_gé ﬂ?ﬂﬁjﬁ dfeat R_ﬂi%l

Transliteration: $atabdiyom sé ati hul gulami ki bédiyam kata -
gal_ haiml|

Gloss: centuries_from coming slavery_of chains broken_are.

Translation: The chains of centuries of slavery have been broken.

arma\viramadicihna

rdantavisésana\sambandha-sasthi

U

Example 13.32: Full Dependency Parse (hin)

Sentence: &3 ARA EPT'I%I_% QU T aﬁr_ﬁ EIE_@_%I

Transliteration: svatamtra bharata pragati ke pathapara bari teji -
sé badha raha hail

Gloss: independent Bharat progress_of road_on speed_with moving.
Translation: Independent Bharat is moving on the path of progress with all
speed.
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