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Abstract

In this paper, we discuss the develop-
ment of treebanks for two low-resourced
Indian languages - Magahi and Braj -
based on the Universal Dependencies
framework. The Magahi treebank con-
tains 945 sentences and Braj treebank
around 500 sentences marked with their
lemmas, part-of-speech, morphological
features and universal dependencies. This
paper gives a description of the different
dependency relationship found in the
two languages and give some statistics
of the two treebanks. The dataset will
be made publicly available on Universal
Dependency (UD) repository (https:
//github.com/UniversalDependencies/UD_
Magahi-MGTB/tree/master) in the next
(v2.10) release.

1 Introduction

Magahi is an Eastern Indo-Aryan Language,
spoken mainly in Eastern Indian states includ-
ing Bihar and Jharkhand, along with some
parts of West Bengal and Odisha. Magahi is
classified under the Eastern group of the outer
sub-branch of Indo-Aryan language (Grierson,
1908). Scholars like Turner have clubbed
the ‘Bihari’ languages with Eastern and West-
ern Hindi (Masica, 1991). There is another
kind of classfication of Indian language in
which western Hindi is almost an isolated
group while Eastern Hindi, Bihari and other
languages of Eastern group are clubbed to-
gether (Chatterji, 1926). But the classifica-
tion in which Magahi comes under the Eastern
group of the outer sub-branch of Indo-Aryan
language is the most widely accepted classifi-
cation.

Brajbhasha is classified in two ways. Ac-
cording to first classification, Brajbhasha is a
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Western Indo-Aryan language that is spoken
in the states of Western Uttar Pradesh and
parts of Rajasthan (Jeffers, 1976). The other
classification puts Brajbhasha in the group of
Western Hindi of Central Group of Indo-Aryan
sub-family of Indo European language family
along with Hindustani, Bangaru, Brajbhaka,
Kanauji, Bundeli (Grierson, 1908).

The difficulty of tracing the exact historical
path of a large number of these Indo-Aryan
languages is discussed in detail by Masica
(Masica, 1991) and is evident by somewhat
incompatible classification given by Chatterji,
Turner, Katre, Cardona and Mitra and sev-
eral other scholar (Masica, 1991);(Chatterji,
1926); (Turner, 1966); (Katre, 1968); (Car-
dona, 1974); (Mitra et al., 1978). As such
the exact status of Magahi and Braj vis-a-vis
other Indo-Aryan languages (especially the
major ones like Hindi, Bangla and Odia) re-
mains hazy and controversial. This, coupled
with the imposition of Modern Standard Hindi
(MSH) over what is now popularly known as
‘Hindi Belt’ and what has historically been
established as a rather complex dialect con-
tinuum, with several languages and varieties
being spoken in different domains of usage
(Gumperz, 1957), has resulted in these lan-
guages mistakenly classified as varieties of
Hindi. This, in turn, has resulted in not only
minimal support from the Government for de-
velopment of different kinds of resources for
the language but also a negative attitude of
the speakers towards the language (Kumar
et al., 2018a).

However, despite this disadvantageous situ-
ation of the language, there has been some ef-
forts at developing language technologies and
resources for these languages, especially for
Magahi viz. monolingual written and speech
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corpora (Kumar et al., 2014), Magahi part-of-
speech tagger (Kumar et al., 2012) and Mag-
ahi language identification system (Rani et al.,
2018). This paper describes another such ef-
fort towards developing a Universal Depen-
dency (UD) based treebank for the language
which may prove to be useful in processing
and analysing the language for different ap-
plications.

2 Universal Dependencies and
Low-resource Languages

Universal Dependencies framework provides
some unique advantages for low-resource lan-
guages both in terms of making the language
for cross-lingual comparison and studies as
well as making transfer learning and mul-
tilingual techniques for technology develop-
ment possible. As a result in recent times
we have seen the development of UD tree-
banks for quite a few low-resource languages
viz. Yoruba (Ishola and Zeman, 2020), Latin
Treebank for UD (Cecchini et al., 2020), Hit-
tite (Andersen and Rozonoyer, 2020), Manx
Gaelic (Scannell, 2020), Laz (Turk et al.,
2020), Albanian (Toska et al., 2020) and oth-
ers.

The UD treebanks have also been built for
Indian languages such as Bhojpuri, Hindi,
Marathi, Sanskrit, Tamil, Telugu and Urdu (Ze-
man and et al., 2021; Ojha and Zeman,
2020). Except Hindi, all of the (Indian) lan-
guages mentioned above are low-resourced
languages. Recently, Dash et al. (2021) re-
ported the development of a treebank in San-
thali, another low-resourced language spoken
in India.

However, one of the biggest challenges in
building treebanks for a large number of low-
resource languages is the absence of grammat-
ical descriptions and hence a reference point
for deciding on the analysis needed to give the
dependency relationships. There are many
treebanks that could be roughly classified in
two groups. Treebanks of well-known and
well-described languages like Hindi, English,
French etc and treebanks of lesser known
and sparsely described languages. Magahi
and Braj come in the second group which
are sparsely described languages. There have
been very few linguistic studies on these lan-

guages with both of these languages lack-
ing an exhaustive grammatical description or
even a dictionary. These are some linguistics
studies towards the description of Magahi: a
basic (although not completely accurate) de-
scription of Magahi is given by Shila Verma
(Verma and Verma, 1983; Verma, 1985), a
description of Magahi case system (Lahiri,
2021, 2014; Kumar et al., 2014), discus-
sion on Magahi honorific system within the
minimalist framework (Alok, 2021), morpho-
syntactic properties of nominal particle -wa
(Alok, 2014), and study on the Magahi spatial
postpositions (Alok, 2012).

For Braj, to the best of our knowledge, the
only modern linguistic studies are on its erga-
tivity under the minimalist framework (Chan-
dra and Kaur, 2020a,b). .

This lack of an exhaustive description of dif-
ferent aspects of Magahi and Braj morphosyn-
tax made the task of developing the tree-
bank quite challenging and required establish-
ing multiple grammatical analyses of the lan-
guages while working on the treebank. The
aim of this paper is to give a broad descrip-
tion of Magahi and Braj morphosyntax within
the Universal Dependencies framework with
respect to different syntactic dependency re-
lationships in the languages, along with a dis-
cussion on the process of the development of
this treebank.

3 Treebank Creation in Magahi and
Braj

We annotate the Magahi and Braj treebank
with lemma, Universal Parts-of-Speech (POS)
tags, a subset of morphological features and
the Universal dependency relation. The de-
pendency relation for Magahi and Braj are an-
notated using a subset of the 37 dependency
relations included in the Universal Depen-
dency tagset!. In the following sections, we
describe each of the features marked for build-
ing Magahi and Braj dependency treebank.
Most of these relationships follow the canoni-
cal patterns as discussed in the UD guidelines
(and as witnessed in common Indo-European
languages).
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3.1 POS and Morphological Features

We use the Universal POS tags for annotating
the POS tags for the data. However, for mor-
phological features we mark only those fea-
tures which have explicit morphological re-
alisation in the two languages. Thus, for ex-
ample, we mark gender and number on Braj
verbs but not on Magahi verbs since there
is no number or gender agreement in Mag-
ahi. Table 1 gives a list of all the morpho-
logical features and their values that we mark
for each category of words in each of the lan-
guage 2.

3.2 Core Dependency arguments

3.2.1 Nominal Subject : nsubj

Nominal subject in Magahi and Braj plays the
role of syntactic subject and it is dependent
on the verb. Let us take a look at the Figure
1 and 2.

« ST T b T & S e |

rada: lal leke rani: ke de delon .
King took the perl and gave to the queen.

« 5 U 7T Y UISATSAT H PHar SR P uaT &t
|

mai” ek gav ki: pat"fala: me" koksa: dus-
ri: ku:" padsa: rofijau .

I was teaching class second in a village
school.

3.2.2 Object : obj

Object of a sentence in the two languages is
also dependent on the verb. Let us take a look
at the Figure 1 and 2.

3.2.3 Indirect Object : iobj

The role and nature of indirect objects is simi-
lar to direct objects except the syntactic close-
ness with verbs. Indirect objects are also de-
pendent on verbs and this relationship is indi-
cated by iobj. Let us take a look at the Figure
1 and 2.

2In the table * indicate that the given feature or value
is marked only for Braj

3.2.4 Clausal complement : ccomp

Clausal complement occurs with complex
structure of sentence in Magahi and Braj.
When the sentence is formed with two clauses
(principle and subordinate), the root (gener-
ally, verb) of the subordinate clause depends
on the root of the principal clause. Subordi-
nate clause behaves like an object of the main
clause.

3.2.5 Open clausal complement : xcomp

Open clausal complement differs from the
clausal complement in that in this case the
head of the subordinate clause does not seem
to have an overt subject and as such there is a
dependence relation between the root of the
subordinate clause and a word of the higher
clause of Magahi and Braj.

3.3 Non-core dependents

3.3.1 Oblique Nominal : obl

Oblique is the nominal element of a sentence
which appears as an adjunctive argument and
it depends upon the main verb of the sentence.
Sometimes it adds extra information about a
verb, adjective and adverb so it functionally
acts as an adverbial attachment. Oblique is
grammatically categorised as a noun or pro-
noun and used as a temporal and nominal lo-
cational modifier as in the given example of
Magahi and passive agent are also labelled as
oblique. In another example from Braj, the
adverbial modifier also bears an obl relation
with the verb.

3.3.2 Adverbial clause modifier : advcl

Adverbial clause modifier is an entity of com-
plex structural sentences in which it is the
main predicate of a dependent clause. Like
an adverb, its functional role is to modify a
verb or other predicate such as an adjective
of principal clause or other clausal entity, but
the difference lies in the fact that adverbial
clause modifier establishes an interclausal re-
lationship.

3.3.3 Adverbial modifier: advmod

Adverbial modifier defines the relationship in
between main verb of a clause and the ad-
verb. In the given example of Magahi word
g9’ /‘’k"ubs’ is modifying the main verb or
root TIEdS /‘nacebava’ of sentence. Another



Feature UPOS Values

Case NOUN, PRON, ADP Nom, Acc, Dat, Gen, Erg*, Abl
Gender* | NOUN, PRON, VERB, PROPN, Fem, Masc
Number* NOUN, PRON, VERB Sing, Plur

Person PRON, VERB 1,2,3

Tense VERB, AUX Pres, Past, Fut*

Aspect VERB, AUX Prog, Imp, Perf, Hab
Politeness PRON, VERB, AUX Form, Infm

Table 1: Feature values for Magahi & Braj grouped by UPOS

nmo

u.n(_
umpoun

nummod| [{case

PRS_)N NU NOUN ADP NOUN ADP NOUN NUM A]?P VERB VERB PUNCT
T hEfl
ma:i" eka ga "va kl pa aj'a la: " keksa: duiseri ku:" pad_“aa rofijamu
I one village of school in class second teach be
Iwas teaching class second in a village school.
Figure 1: Braj Example for nsubj, obj, iobj
nsubj @
advcl
iobj punct
[ oo X
|
NOUN NOUN VERB NOUN ADP VERB VERB PUNCT
Sl ofTet =t % < <o |
radga: lal leke rani: ke de delon
king perl take queen to give give-ECV

King took the perl and gave to the queen.

Figure 2: Magahi Example for nsubj, iobj, obj

kind of adverbial modifier is given in the Braj

But the aunt did not go anywhere.

example which is negating the act of event.

Let us take a look at the Figure 4 and 3.
. TS &H g TS |
a:u iom k"ub nacbava .
And I will dance a lot.
« U g3 &l A1 S|

pai bua: kofii:" na:"j ga:ti: .

3.3.4 Auxiliary : aux

aux is the dependency relation between a ver-
bal predicate and the auxiliary in the two lan-
guages. Let us take a look at the Figure 5.

- I HRA H gy Eig Tt 8 |
ja: ka:ron mai® cuppos k"i:"c goja:u fo .

For this reason I remained silent.



CCONJ PRON
33 Bl
au fomo
and I

And I will dance a lot.

‘

ADV  VERB PUNCT

BEEEN [
kPMuba nacobava
alot dance

Figure 3: Magahi Example for advmod

f

CCONJ NOUN PRON PART VERB PUNCT
g 31 DEl GGl |
pai bua kefii:® naj &aiti:
but aunt anywhere not go

But the aunt did not go anywhere.

Figure 4: Braj Example for advmod

obl

punct

=

=

DET NOUN PRON
ar BHRA i
ja ka:ren mai"
this reason i

For this reason I remained silent.

= :

(¢ompound compound]
/ V/ |
VERB VERB VERB VERB PUNCT

qu  HE W™ E |
cupps kMii"c gojaru o .
silent remain ECV  be

Figure 5: Braj Example for aux

3.3.5 Copula: cop

aux is the dependency relation between a non-
verbal predicate and the auxiliary in the two
languages. Let us take a look at the Figure 9
and 6.

si:rsok fau “ gobids bad"ai: ” .

Title was Govind carpenter.

We found two type of copula in Braj (sim-
ple and complex). Simple copula (&dt/fiatp:,
%/ﬁai, gl/Rix) are like copula of Magahi, and
complex copula (Fi3N'/nar"p’, BTN /‘a:p’,
13N /gap’) are not present in Magahi.



punct

rooty

nmod

| it
o

NOUN AUX PUNCT PROPN PROPN PUNCT PUNCT
i &l " UIICCHCL " |
si:rsok Aau “  gombi"d bad"ai: ” .
title be 7 Govind carpenter 7

Title was Govind carpenter.

Figure 6: Braj Example for cop

3.3.6 Marker : mark

Typically the subordinating conjunction de-
pends on the head of the subordinate clause
- such dependency relationships are called
mark.

3.4 Nominal dependents

3.4.1 Nominal modifier : nmod

The nominal modifier is noun or pronoun
and it is syntactically dependent upon another
noun or noun phrase and functionally cor-
responds to an attribute or genitive comple-
ment.

3.4.2 Numeral modifier : nummod

It is the relationship between a numeral and
the noun which is attached to the numeral.
Let us take a look at the Figure 1.

3.4.3 Clausal modifier of noun : acl

In the acl syntactic relation head is noun that
is modified and the dependent is the head of
the clause that modifies the noun.

3.4.4 Adjectival modifier : amod
amod defines the dependency relationship be-
tween the noun and the adjective.

3.4.5 Determiner : det

The relation between determiner and nominal
head is annotate with syntactic relation det.
Let us take a look at the Figure 7.

- § T 98l § 98 g yoie TS |
mai” gga: bafisli: me" bait" bu: palat gai: .

The bullock cart I was sitting in over-
turned.

3.4.6 Classifier : clf

Numeral classifiers are used only in Magahi
and clf defines the relation between the nu-
meral and the classifier. Let us take a look at
the Figure 8.

« SER Yo7 I1d M S8 R oler T |

id"ara radga: sa:t go bija:fA ker lelon .

Meanwhile king has married to seven
girl.

3.4.7 Case marker : case

Postpositions are the case marking elements
in both Braj and Magahi. The postpositions
are syntactically dependent on the noun to
which they attach and are related by the ’case’
relation.

3.5 Coordination
3.5.1 Conjunct : conj

In case of coordinating conjunction construc-
tion, the head of the second clause depends
upon the head of the first clause and are re-
lated by the ’conj’ relation.

3.5.2 Coordinating Conjunction : cc

The coordinating conjunction itself is depen-
dent upon the head word of the second clause
or phrase and have a ’cc’ relation. Let us take
a look at the Figure 10 and 9.

o S ST HTYT TS FEIGR & |
d&ain badpi: madbut a:u bofa:dur fAal .

Jain was very strong and brave.



nsubj punct
o5}
[ /{nsubj}\ [compound}
/

PRON DET NOUN ADP VERB PRON VERB VERB PUNCT

ﬁ ST CEl q ot Ue T |
mai” &a:  bofiali: me" baiif"® bu: plt goi:

i this bullock cart in sit  that overturn ECV

The bullock cartI was sitting in overturned.

Figure 7: Braj Example for det

DET NOUN NUM
TR T |
idPor radza: sa:to

PART NOUN VERB VERB PUNCT

m fRE wm ded |
go Dbija:i ker leilon

Meanwhile king has married to seven girl.

Figure 8: Magahi Example for clf

. T BRI HUST — o 3R TS |

« &"arrur bufiarri: kopadpa: - latta: aur
rasaui: .

Broom, cloth and kitchen.

3.6 Multi Word Expressions

3.6.1 Flat multiword expression : flat

The flat is a syntactic relation that is used for
such multiword expression in which there is
no specific head word like in name(Sohan Lal
Mishra) or dates(2nd B.C.) etc.

3.6.2 compound : compound

A compound syntactic relation is used for
different kinds of multiword expressions
in Magahi and Braj including compound
nouns, compound verbs, conjunct verbs
(noun/adjective + verb), echo words, and
reduplication. While most of these construc-
tions are quite predominant in almost all of
the South Asian languages and could actually

have different kinds of syntactic and semantic
impacts, unfortunately UD provides very lim-
ited ways of distinguishing across these and
it proved to be one of the most challenging
aspects of building this treebank.

4 Magahi and Braj Treebank

We have used Magahi and Braj plain text to
prepare a treebank. Magahi plain text is part
of a large monolingual written and speech
corpora (Kumar et al., 2014), which is pre-
pared from the Magahi literature. Braj plain
text is also prepared from the literary domain
(Kumar et al., 2018b). We have used Conl-
lueditor (Heinecke, 2019) tool to build a tree-
bank. The tool facilitate us to attach several
kinds of information with words like UPOS,
lemma, morph feature and dependency rela-
tion among different word of sentence etc.
Currently, Braj treebank has a total of
around 5.8k tokens (excluding punctuations)
in a total of 500 sentences. Magahi, on the
other hand, has a total of over 12k tokens



punct

CO

conj

I

nsubj

e

|

PROPN ADV NOUN CCONJ NOUN AUX PUNCT
S eS| RTINS S I |
&ain badpi: magbut amu  bofa:dur fal
Jain very strong  and brave be

Jain was very strong and brave.

Figure 9: Magahi Example for cc and cop

compound

NOUN NOUN NOUN PUNCT NOUN CCONJ NOUN
EIR3) BT - s LS| A 31 ]

&"arru: bufiairi:  kepdaa: - lottaz:  aur  rosaui:
Broom clean cloth - cloth and Kitchen

Broom, cloth and kitchen.

Figure 10: Braj Example for cc

UPOS | Braj Count | Braj % | Magahi Count | Magahi %
NOUN 1507 23.17 % 3203 24.01 %
VERB 1203 18.49 % 3040 22.78 %
PART 224 3.44 % 282 211 %
PRON 562 8.64 % 1172 8.78 %
CCONJ 113 1.73 % 330 2.47 %
ADV 83 1.27 % 273 2.05 %
PROPN 246 3.78 % 249 1.87 %
ADP 778 11.96 % 1681 12.60 %
SCONJ 112 1.72 % 418 3.13 %
NUM 253 3.89 % 356 2.67 %
ADJ 276 4.24 % 168 1.26 %
DET 181 2.78 % 385 2.89 %
AUX 230 3.53 % 440 3.30 %
INTJ 0 0% 15 0.11 %
PUNCT 842 12.94 % 1331 9.98 %
TOTAL 6,610 100 % 13,343 100 %

PUNCT

Table 2: Braj & Magahi UPOS Category Statistics

from 945 sentences. Table 2 and Table 3 gives
the detailed statistics of each UPOS and UD
category and morphological features in the

two treebanks. As expected, nouns and verbs
form the most predominant POS categories in
both the languages, both of them together ac-



Dependency Relation | Braj Count | Braj % | Magahi Count | Magahi %
root 500 7.41 % 945 7.01%
obj 444 6.58 % 808 5.99%

nmod 547 8.11 % 531 3.94%
nsubj 578 8.57 % 1065 7.90%
obl 106 1.57 % 580 4.30%
advmod 169 2.50 % 419 3.11%
cc 113 1.67 % 313 2.32%
case 771 11.44 % 1861 13.81%
conj 516 7.65 % 320 2.37%
mark 126 1.86 % 419 3.11%
advcl 244 3.62 % 748 5.55%
nummod 117 1.73 % 293 2.17%
iobj 188 2.78 % 851 6.31%
det 172 2.55 % 338 2.50%
amod 211 3.11% 166 1.23%
xXcomp 28 0.41 % 76 0.56%
aux 146 2.16 % 296 2.19%
cop 96 1.42 % 126 0.93%
compound 577 8.56 % 1327 9.85%
dep 99 1.46 % 163 1.20%
ccomp 13 0.19% 312 2.31%
acl 3 0.044 % 54 0.40%
flat 122 1.81 % 124 0.92%
clf 0 0% 6 0.04%
punct 842 12.49 % 1331 9.87%

Table 3: Braj & Magahi Dependency Relation Statistics

counting for over 40% of the tokens. These
are followed by adpositions and pronouns as
the most frequent category of words in the
treebank.

5 Conclusion

In this paper, we have discussed the develop-
ment of treebanks for Braj and Magahi - two
extremely low-resource Eastern Indo-Aryan
languages spoken in India. The treebank is
annotated with lemma, UPOS, morphological
features and UD relations. As of now the Braj
treebank has 500 sentences (with around
5.8k tokens) while the Magahi treebank has
945 sentences (with over 12k tokens). A
comparative analysis of dependency relation
of Magahi and Braj treebank reveal that, as
expected, most of the syntactic relations are
shared across the two languages except the
two dependency relation in our available
dataset. The first one is copula (cop) relation
- Magahi has a simple syntactic structure of

cop while in Braj it could have a complex
structure and it may vary between two types
of lexical structure. The second dependency
relation is that of classifier (cIf) - Magahi has
numeral classifier while this is not present in
Braj.

6 Future Work

The analysis of the two languages as well
as the development of the treebank is cur-
rently in progress - we are exploring the semi-
automatic means of further increasing the
treebank size such as developing and using
parsers for annotating the data and then man-
ually validating it. We are also exploring
ways of getting data from varied domains (in-
cluding narrations and conversational data)
for including in the treebank.
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