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Abstract

This paper describes the Framework of Dependency Grammar for Marathi Parser.
Dependency grammar is a grammar formalism, which is a capture direct relations between word
to word in the sentence. The parser is a tools, which is automatic analysis sentence and draw a
syntactic tree of sentence. The grammar formalism is mechanism to developing parser. Today in
filed of computational linguistics, natural language processing and artificial intelligent have two
kind of grammar formalism which is Phrase structure grammar and Dependency grammar. Both
grammar formalism have their own limitation to developing a parser. In this paper | will use
computational Panini grammar approach of dependency grammar. Computational Panini
grammar has 37 dependency tag-set and those tag-sets are useful to annotate the Indian
languages such as Hindi, Telugu and Bangla. However, | have to examine those dependency
tag-set to Marathi and annotate a corpus which is useful to develop a Marathi parser. To
annotate data | have use an Anno-Corp Guidelines, which develop by T, Hyderabad.
According to guidelines the relations are three types karaka relations, which is mark as
k1,k2,k3,k4,k5 and k7, non-karaka relations which marked as r6,r6-k1,r6-k2,rt,rd,rh,ras_k*, adv,

and other relations such as relative clauses.
Key words: Marathi, Parser, Dependency Framework, Corpus Annotation.

Introduction

The Parser is tools which used to analysis the sentence in term of its constituent parts. A
parser aims to generate automatic syntactic trees of natural language. In filed of computational
linguistic, natural language processing language and artificial intelligent have two kind grammar
formalism which phrase structure grammar and dependency grammar. Those two grammar

mechanism are useful to develop a Parser. Today English language have phrase structure
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grammar formalism and dependency grammar formalism to develop parser and those two
grammar formalism are provide good accuracy. When we apply those two grammar formalism to
Indian languages, than we can see dependency grammar is provide good accuracy compared to
phrase structure grammar. The reason is simple, English language have positional word order
structure and most of the Indian languages have free word order structure and morphological
rich.“Development of a parser is a challenging task for morphological rich and free word
languages such as Indian languages. Dependency grammar formalism is suitable and useful for
Indian languages”(Bharati, et al, 1995).

Dependency grammar formalism have different approaches and different tag-set. Those
approaches and tag-sets are may be change depend on language parameters. Indian languages
have panini dependency grammar approach and  tag-sets which is karaka relations
(k1,k2,k3,k4,k5 and k7), non-karaka relations (r6,r6-k1,r6-k2,rt,rd,rh,ras_k*, adv, ) and other
relations (ccof, frgm, null etc).

Methodology

To data collection I used two Marathi grammar books and collected 500 sentences. Those
500 sentences | used as corpus. The corpus annotation | used 3A Approach which refers to
corpus Annotation, corpus Abstraction and corpus Analysis. After that | used Panini dependency
approach and tag-set which developed by IHIT Hyderabad for Indian Languages such as Hindi,
Telugu and Bengali. This panini dependency approach and tag-set | applied to Marathi and find
out result.

Data Analysis and Interpretation
1 karaka Relation

The dependency grammar formalism captures the direct relation between word to word in
the sentence. The case (karaka) shows a direct relation between nouns to verb. Marathi has six
karaka, nominative, accusative, instrumental, dative, ablative and location. According to the
dependency guidelines, | marked them as k1, k2, k3, k4, k5 and k7.

1.1 Karta (dependency tag-set k1)
1.1.1 Nominative Subject
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Most of the time the nominative form takes a syntactic and sometime it takes semantic
function as karta (agent). The karta plays a major role in sentence which is doing or performing

the action. Consider the following examples.

suresa pustaka vaca-to
suresh-nom-3msg book-accu  read-pres-3msg

Suresh reads a book

Here Suresh is karta, Suresh performing the action vaca-to, and vaca-to is a transitive
verb. So here verb has two arguments which is subject (karta) and object (karma). In intransitive

verb does not require object. Consider the following example.

sacina basa-la
sachin- nom sat-past-3msg

Sachin sat

Here the first example is transitive and the second one is intransitive verb. Both subjects
are nominative with zero suffix (zero vibhakati). Both subjects are in agreement with verb like

gender, number and parson. Here both the subject forms are marked as k1.

1.1.2 Ergative Subject
Ergative subject occurs with ne or ni postposition in Marathi. In this contraction ergative

subject does not show agreement feature with verb. Consider the following example.

suresa-née cendi phéka-la
Suresh-erg ball-3msg throw-past-3msg

Suresh throws the ball

Here the ergative subject construction takes a ne case marker but the agreement feature

show with karma which is céndi, here this relation we marked as k1.
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1.1.3 Dative Subject
The dative subject in Marathi takes _/a case marker and does shows agreement with verb,

see the following example,

Surésa-la amba kha-11a pahije
suresh-dat mango-acc-3msg eat-impl.3msg should

Suresh should eat a mango

In this construction syntactic subject is amba because verb has agreement with amba but

semantically surésa-ia is subject so we marked as k1

1.1.4 Subject in Passive Construction
Subject in passive construction show by kadun and dvara case marker, in this
construction kadun and dvare postposition block agreement feature with verb, consider the

following example,

surésa-kaduna/dvaré  amba kha-lla géla
suresh- by mango-msg eat-ptcp-pass-past gone
Mango was eating by Suresh

Here surésa is subject but that subject does not agree with verb, so we can mark as k1.

1.2 karma (dependency tag-set k2)
1.2.1 Accusative
The accusative (Karaka) object in Marathi takes _0, _sa and _/a case marker
surésa pustaka vdaca-to
suresh-nom-3msg book-acc read-pres-3msg

suresh reads book

polisa cora-la/~-sa mara-to
Policeman-nom-3msg thief-acc beat-pres-3sm
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The policeman beats the thief

Above both examples are shown relation with verb as object because they takes case
masker _0, sa and _/a as well as those construction does not show a agreement Patten with verb

so we can marked them as k2.

1.2.2 Object in Passive Sentence
In passive construction object (karma-karaka) control agreement with verb and takes 0,

_saand _/a case marker consider the following example,

polisan-kKadiina cora pakadala géla
policeman-by thieves-acc-3mpl catch —past-3mpl go-pass-past-3mpl

The thieves were caught by policeman

polisan-kadiina cora/sallalnar pakadale gele
policeman-by thieves-acc catch-past- 3nsg go-pass-past-nsg

The thieves were caught by the policeman

When the passive construction occurs in the sentence then we marked object as k2.

1.3 karaNa (Instrument) (dependency tag-set k3)
Instrument (karaka) case marker takes a _ne postposition. The instrument ne case

marker express function as instrument with verb,consider the following example,

surésa-né caku-né amba kapa-la
suresh-erg knife-inst mango-3msg cut-past-3msg

Suresh cut mango with a knife

Above example shows instrument relation with verb so that relation we can mark as k3.

1.4 sanprdan (Recipient/Beneficiary) (dependency tag-set k4)
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Recipient (Karaka) case marker expressed recipient or beneficial meaning of the verb. In
term of syntactic category we can called as indirect object but in dependency tag-set we called

them recipient karaka. Consider the following example,

Surésa-né sacina-la pustaka dilé
suresh-erg sachin-dat pustak gave-past-3msg

Suresh gave book to sachin

tya-né desa-sathi jiva dila
he-ag country-for life give-3-msg

He gave (his) life for his country

The above construction —/a -satht both are the case marker as well as postposition. In this

construction we mark them k4.

1.5 aapadan (Source) (dependency tag-set k5)
The source karaka expresses a meaning of separation and point of departure with verb.

Source (karaka) case marker takes -kagdhuna —hiina, see the following example,

mala surésa-kadhuna batamr kadha-It
I-dat suresh from newfindout get-psat-3fsg

| got new from suresh

suresa mumbai- hitna ala
Suresh-nom Mumbai-from come-past-3msg

Suresh came from Mumbai

The above examples, -kaghuna and —hina case markers provide us a meaning of

separation and departure so here we mark them as k5.

1.5.1 Source of Material
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In this construction verb denoting source of material meaning in the sentence, now see

the following example,

kapare kapasa-pasiina bana-tata
cloth-nom-3pl cotton-from  make-hab-be-presp-3pl

Cloth are made from cotton

In the above sentence kapasa —pasina is the natural source and it gives the source

indication by postposition -pasiina. In this construction we mark this relation as k5.

1.6 adhikarana (Location of Time) (dependency tag-set k7t)
The time location is express by tense like yesterday, tomorrow, now etc. a postposition
like -/a and -ta also express a meaning of location. Consider the following example,
mi kala mumbai-hiina alo
I-1msg yesterday Mumbai-abl ~ come-past-1msg
Yesterday, | came from Mumbai

Here time gives a meaning of location, so here we can mark this relation as k7t.

1.6.1 Location of space (dependency tag-set k7p)
Space location expressed by locative suffix of — and—ta and postposition of madhyé.

Consider the following example:

to aja  gharv/gharata nahi
he today home-loc-at/home-loc-in neg-3sg

he is not at home/in the house today

tya-né  rastata/madhyé  gadi thambavalr
he-ag street-in the middle of car-3sgf stop-past3sgf
he stopped the car in the middle of the street
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This construction we can mark as k7p.

1.6.2 Location of elsewhere (dependency tag-set K7)
The location is expressed the mental place and take same locative suffixes —i and-ta

which is follow by noun of location, consider the following example,

majhya mana-ta raga ahé
my mind-ina nger is

| am anger in mind

majhé mana mumbai-ta ahé
my mind Mumbai-in is

| am mentally in mumabi

Here —7 and—ta give a meaning of location, so here we can mark it as k7.

B.2 Non-karaka relation
The non-karaka relations depend on the noun. The non-karaka relations capture the direct

relation between noun to noun in the sentence. They do not show direct relation with verb.

2.1 shashti (Genitive /possessive) (dependency tag-set r6)
The genitive or possessive relation which holds between two nouns has to be marked as

r6 consider the following example:

mula-cé naka
boy-of  nose

Nose of boy

lila-ct  bahina
lilaa- of sister
Sister of Lila
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Here the postposition -c& and —ct provide a meaning of genitive as well as possession.

Here we can mark this relation as r6.

2.2 genitive/possessive relations with conjunct verb (dependency tag-set r6-k1, r6-k2)

A conjunct verb is composed of noun or adjective followed by verbalize. Sometime the
argument (karta or karma) come with genitive case. Whenever the argument of conjunct verb is
in genitive case it will have a dependency relation with the noun of conjunct verb. The class of
conjunct verb (a noun+verb sequence which functions as a single verb unit) is very large in

Marathi. Consider the following example:

kala mandira-cé udaghatana jhale
yesterday temple-of  inauguration happed

yesterday the temple got inaugurated

mi roja ratri  parici pratiksa kara-to
I-Imsg everyday night-loc angle-poss waiting do-1msg

| wait of angle everyday night

In this above construction we can mark dependency relations as r6-k1 and r6-k2.

2.3 Adverbs only manner (dependency tag-set adv)
Adverbs of manner are expressed which are placed immediately preceding the verb.

Adverbs of manner are marked as adv. Consider the following example:

suresa bharabhara calato
suresh fast walk-pres-3msg

suresh walks fast

In this construction adverb, we would mark it as adv.
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2.4 Purpose (dependency tag-set rt)
The purpose is expressed by dative case marker —/a and postposition -sathi use in
sentence. Consider the following example:

to amérike-ta Sikanya-sathiv/la géla
he America-loc study-dat go-past-3msg
He went to America to study.

to Kutumba-satht Kasta  karati
he family-for- hard work do-pres-3msg
He works hard for the sake of (his) family.

In above examples —/a and sathi we would mark dependency relation as rt.

2.5 Direction (dependency tag-set rd)
The label rd stands for relation direction. In Marathi postposition -kadé express a

meaning of direction. Consider the following example:

surésa gava-Kade jata hota
suresh village-towards go-prog be-past-3msg

Suresh was going towards his village

The participant indicating ‘direction’ of the activity has marked as ‘rd’.

6 Reason (dependency tag-set rh)

The reason or cause of activity is to be marked as rh. Consider the following example:
Surésa-né mohana-mulé pustaka vikata ghe-ta-lé
suresh-erg mohan of because book bought- past-3msg

Suresh bought book because of Mohan
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In this construction -mu/é postposition provides a meaning of reason or cause, so here we
can mark this dependency relation as rh.
7 Associative (dependency tag-set ras_k*)

Where two participants perform the same action but syntactically one is expressed as
primary and other as semantically associated. So, we would marked the ras_k* consider the

following example,

surésa apalya vadila barobara gari géla
suresh own father with home went-past-3msg

suresh went to home with his father

In the above the example barobarashow has the meaning of associative, so here we would mark
this relation as ras_k*.

Tree of Dependency Framework for Marathi

anila-né culi-tuna agni-né patra-ta apalya guruji-sathi  jévana  banava-to
anile-nom. from furnace-abl. by the fire-inst. in a vessel-loc. for his master-dat. food-3msg cooks-3msg

Anil cooks food in a vessel by the fire from the furnace for his master

banava-to (head word)

dependency relation k1 ky/ k k4

Anila-né  culi-tuna  agni-né  patra-ta  guruji-sathi  jévana

ré
apalya

3 Other Relations

In other relations, dependency is captured as direct relation between clauses to clause.
Marathi has two types of clause; one is sentential clause and other is participle clause. In this
paper | have explain only sentential clause.
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3.1 Pre-nominal relative clause (Dependency tag-set nmod_relc)
In this construction relative clause occur with left of head noun and it take a relative

pronoun Jo as a demonstrative marker ¢6 along with noun, consider the following example,

Jo maniisa yéthe sikavato to (©)majhyd bha'ii ahé
rel man here teach-pres-3-sm cor (man) I-poss-3-msg brother is
The man who teaches here is my brother

Here this dependency relation we would mark as nmod_relc.

3.2 Pronominal Relative Clauses
In this construction the relative clause come to the right of head noun and relative

pronoun in such case behaves like a full-fledge pronoun consider the following example,

Jj0 maniisa yéthé sikavato to maniisa majhya bha'i ahe
cor man rel here teach-pres-3sm I-poss-3sm brother is

The man who teaches here is my brother

Above construction is pre-nominal and Jé is modifying of main clause with zo. to itself refer to ©
(maniisa) which came with relative subordinate clause and clause along with the relative

pronoun to. Here we can mark as nomd_relc.

Here jo maniisa which is a subordinate clause refers to main clause, which is t0 maniisa.

C. Conclusion

The above dependency tag-set provides us linguistic information such as syntactic and
semantic. Above analysis method also provides us dependency relation in terms of word to word
relations in sentences. Today in computational linguistics, we need this kind knowledge for

annotate a language corpus and depending on annotated corpus we would develop a Parser.
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Appendix
Set of dependency labels:

S.N Labels Description(R ' Gloss/Additional
0 elations)

1 k1l karta doer/agent/subject
2 k2 karma object/patient

3 K3 karana instrument

4 k4 sampradana | recipient

6 kb apadana source
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7 k7t kAlAdhikaran location in time
a
8 kip deshadhikara | location in space
na
9 k7 vishayadhikar ' location elsewhere
ana
11 r6 shashthi genitive/possessive
12 r6-k1, r6-k2 karta or karma of a
conjunct verb
(complex predicate)
13 rév kA relation between a
noun and a verb
14  adv kriyAvisheSa | adverbs - ONLY
Na 'manner adverbs'
have to be taken
here
15 Sent-adv Sentential Adverbs
16 rd relation prati | direction
17 rh hetu reason
18 | ras-k* upapada_ associative
sahakArakatw
a
19 'nmod__relc, relative clauses, jo-
jjmod__relc, VO constructions
rbmod__relc
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