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Abstract

A multilingual country like India
which has a vast diversity of culture
and languages. Having this, there is a
huge scope to understand the nature,
the structure and the properties of the
Indian languages and their associated
dialects. Konkani, one of the sched-
uled languages of India, has been
rarely studied, statistically. This pa-
per illustrates the significance of one
of the key property of Konkani lan-
guage, i.e., an Anusvara (iIIIZ:, /%1, m).
Anusvara plays a significant role in
the syntax and semantics of Konkani
language. Paper discusses the occur-
rences, analysis, detection and import-
ance of anusvara in Konkani. Further,
it statistically analysis on how anus-
vara plays a pivotal role in differen-
tiating Konkani from other sister lan-
guages.

1 Introduction

India is a multilingual country having several
languages, which in turn has multiple dialects.
In India, there are 22 scheduled languages and
around 720 dialects!. Many of these dialects
are on its way of extinction and some of them
cease to exist. Very less study has been done
on most of these dialects. There are several
reasons for this and is out of the scope of this

"https://www. justlanded.com/
english/India/India-Guide/Language/
Languages-in-India

paper. On the same note to this, very less
study has been done on some of the less pop-
ular scheduled languages of India. In this pa-
per, the focus is on one of the rarely studied
scheduled language of India, the Konkani lan-
guage.

The Konkani Language

Konkani is an Indo-Aryan language and is one
of the official languages in India’. Konkani
is written in five scripts viz., Devanagari, Ro-
man, Kannada, Malayalam and Perso-Arabic.
Devanagari is an official script for Konkani.
It was chosen as the script for Konkani by
modern revivalists as well (Sardesai, 2004).
As per the 2011 census of India, there were
22,56,502 Konkani speakers in India3. Tt is
widely spoken in Western India’s state of Goa
and parts of Karnataka, Maharashtra and Ker-
ala (Sardesai, 2006).

Genesis of Konkani

Konkani belonged to the Indo-Aryan family
which is a sister language to other Indian lan-
guages such as Marathi, Hindi, efc. The com-
monality among these languages is that all
of them are written in the Devanagari script.
Phonetically as well, Devanagari script is giv-
ing a better representation to the contrasts sig-
nificant to Konkani such as the dental v/s ret-
roflex, the unaspirated v/s aspirated (Dalgado,
1893; Sardesai, 2004).

"https://wikivividly.com/wiki/Konkani_
alphabets

Shttp://www.censusindia.gov.in/
2011Census/Language_MTs.html
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Table 1: Vowels in Konkani

Konkani is predominantly spoken in the
state of Goa and some communities in neigh-
boring states. Across this geographical area,
there is a dialectical change in Konkani.
Konkani language has shown a lot of tend-
ency towards standardization by producing
school textbooks, novels, stories, newspaper,
teaching in Konkani in Devanagari script at
the degree and the university levels. All this
opened up opportunities for standardization of
Konkani (Sardesai, 2004). Konkani language
is rich with respect to its grammatical proper-
ties as well.

Table 1 gives vowels in Konkani and Table
2 gives the consonants in Konkani. Konkani
has set of 12 (+1 i.e., Gﬂ) vowels and 34 con-
sonants*. While, T (ca) /f/, & (ja) /d3/ and
% (pha) /f/ are letters from loanwords® of
Arabic and Persian origin e.g., ?b"l'q(v:f Bully,
(kaphat, hajaara,) etc. Also & (ksa) and
(jiia) are combined consonants of guttural,
non-aspirated, non-voiced, stop consonant &
(ka) and retrofiex, aspirated, non-voiced, fric-
ative ¥ (sa) and palatal, non-aspirated, voiced,
stop consonant N (ja) /3 and palatal, non-
aspirated, voiced nasal 31 (7ia) /n/ respectively.
The vowels [9], [1], [u] are always short in
length, while the vowels [a:], [i:], [u:], [e:],
[o:], [e], [0:] are always considered long. In
these vowels, short, central a is known as
schwa in which the unstressed central vowel
represented by the symbol (9) in the Interna-

*https://archive.org/details/
akonkanigrammarOOmaffgoog

http://www.ruf .rice.edu/~kemmer/Words/
loanwords.html

tional Phonetic Alphabet(IPA)(’. In Konkani,
schwa implicit is mainly in the written scripts
obligatorily deleted for correct pronunciation.
For instance, dNdT is karta [kor’ta:], and not
karata. But 3k (¥) and & (/) are rarely used
in Konkani except to render tatsam words
e.g. @Fﬂ (klptr)/Klptit/, W"f’[ (rsyasrmga)
/1sjacinga/ and hence, these vowels are not in-
cluded in the vowel table.

Texts in Konkani are usually written in
a standard script. However, there are texts
which are written in other scripts as well.
Also, some texts have a dialectical influence
in both, the text data and the speech data.
Most of the Konkani text is available in both
Devanagari and Roman (romi) scripts. Please
note that the romi script is not included in the
scope of this paper due to time and space con-
straint.

There are various dialects of Konkani,
spoken across different regions, viz., ped-
nekari, bardeskari, saashti, malvani, an-
truz, chitpavni, karwari, manglorean, etc.
Among these, the dialects from Pernem (
i.e., pendnekari), Canacona (i.e., kankonkari),
Saashti, Bardez (i.e., Bardeskari) or Antruz
(i.e., antruz) are easily identifiable. Apart
from this, a Goan variant of Konkani (as well
as a Roman variant of Konkani) is easily dis-
tinguishable from a non-Goan variant such
as Karwari, Mangalorean or a Cochin vari-
ant. Thus on the basis of speech, a Konkani
speaker could be situated on the regional map
of Konkani without much difficulty (Sardesai,
2004, 20006).

Further, the Konkani speaker usually utters
a word in a nasalized form. This differenti-
ates a Konkani speaker from a non-Konkani
speaker. The nasalized form is due to pres-
ence of anuswara as a property in Konkani.
Anuswara plays a vital role in the Konkani
language, in both speech and text processing.
This has been discussed in details in next sec-
tions. This paper presents the significance of
anusvara in Konkani.

Rest of the paper has following parts: Sec-

https://wikivividly.com/wiki/Konkani_
alphabets
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Table 2: Consonants in Konkani
(GU. Guttural; PL. Palatal; RX. Retro-

flex; DN. Dental; LB. Labial; AL. Alveolar;
LD. Labiodental RL. Retroflex lateral flap)

(ST. Stop; NS. Nasal; AP. Approximant;
FR. Fricative; AF. Affricative)

(-vo:  -voiced; -asp: -aspirated; +vo:
+voiced; +asp: +aspirated)

tion 2 discusses Anusvara in Konkani; Section
3 discusses on experiments and statistics con-
ducted to understand why anusvara is signific-
ant to Konkani; Section 5 concludes the paper
with scope for future work.

2 Anusvara in Konkani

Anusvara is one of the important symbol for
writing system in Indo-Aryan languages. It
provides the nasalized sound and is represen-
ted as < (/7 /, m) in Devanagari. The lan-
guages which predominantly uses anusvara
are Sanskrit, Hindi, Marathi, Konkani, Nepali,
etc. In Konkani, the anusvara is traditionally
defined for representing a nasal stop homor-
ganic to a following plosive, (anunasika) and
also vowel nasalization’. It is an important
property of formation of Konkani language
syntax and semantics.

In this paper we investigate the usage and
importance of anusvara in Konkani language.
The corpus is taken from Konkani Wordnet®
(Walawalikar et al., 2010). While Marathi

"http://www.wikiwand.com/en/Konkani_
alphabets
$http://konkaniwordnet.unigoa.ac.in/

WordNet®, Hindi WordNet'® and Sanskrit
WordNet!! (Kulkarni et al., 2010) has been
used as a comparable corpus. All these word-
nets are developed under the umbrella of In-
doWordNet (Bhattacharyya, 2017). A Word-
Net is an online lexical resource which has
a set of synonyms (synsets), concept defini-
tion (gloss), example sentences (word usage)
and is categorized based on the four parts-of-
speech categories viz., Noun, Verb, Adjective,
Adverb (Miller, 1998).

Examples of anusvara in Konkani

Some of the examples of words in Konkani
having anusvara are - g (ardem, an half),
(alamem, a mushroom), Pod (kelem, a
banana), N (kharem, a truth), ¥d (dhavem,
white), cIWTI@':T(phakatmdam fun), EIi(barem
good), CIRIE] (atamcem, of now), L]

(ukatem, open).
Some examples of usage of anusvara words

in Konkani are:

1. Pl i Rl UET @
(bokadyo Setamta rompyamcim panam
khatata, Goats are eating plant leaves in
a field).

2. A RIS ST TG ST ST
(svatamtra bharatamta atam aththavisa
rajyam jalyamta, Independent India has
now twenty-eight states).

These examples have most of the words hav-
ing an anusvara in them. We have identified
two types of anusvara:

* An anusvara which is borrowed or
present in the tatsam words'? and desi
words'3. For our convenience, let us call
this type of anusvara as tadanusvara.

‘http://wuw.cfilt.iitb.ac.in/wordnet/
webmwn/index . php

Yhttp://www.cfilt.iitb.ac.in/wordnet/
webhwn/index.php

"http://www.cfilt.iitb.ac.in/wordnet/
webswn/index.php

“http://wuw.hindikunj.com/2017/10/
tatsam-tadbhav.html

Banusvara
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* The Konkani specific anusvara which we
can find in words of Konkani language
only. Let us call this type of anusvara as
konkanusvara.

In the sentences 1 and 2 mentioned above,
a word A (svatamtm) has tadanusvara
and words IdTd, YT, R, 37, IS4,
SIS ( Setamta, panam, bharatamta, atam,
rajyam, jalyamta) has konkanusvara. How-
ever, word T (rompyamcim) has both the
types i.e., 18 and 3" anusvara are konkanus-
vara and 2™ anusvara is a tadanusvara. This
suggests that the konkanusvara appears more
often than the tadanusvara in the Konkani
text.

Anusvara in Types of Words in Konkani

There are basically four types of words in
Konkani viz., Original Konkani, Tatsam, Desi
and Loanwords. Table 3 shows the type
of words in Konkani with few examples, all
having anusvara. Here, Tatsam words are
words directly taken as it is from Sanskrit lan-
guage. Desi words are words from sister lan-
guages like Hindi, Marathi, etc.. Loanwords'4
are words which are taken from foreign lan-
guages. The original Konkani words are those
words which are specific to Konkani language
and are frequently used in this language itself.

Phonological Properties of Anusvara

The following are the rules for assigning Anus-
vara when vowel becomes nasalized (Maffei,
1882; GoaKonkaniAkademi, 2007):

* Between a long vowel and a voiced stop

- [ay + / b/, /d/, etc.] = [/ai /b/, /d/,

etc.]. Examples, GIE]] (tambo, [tambo],
copper), ﬂ'léf(camdz [ca:ndi:], silver).

* Between a long vowel and a voiceless
stop = [/ai/ + /t/, /c/, etc.] = [/ai 1/,
/c/, etc.]. Examples, S| (damta, [damnt],
tooth), P (kamca, [kainc], glass).

“https://blogs.transparent.com/hindi/
loan-words-in-hindi/

fAeH, de, e,

T, HI9, HEPR
words (cimtana, vamSaja, mamda,
samyjiia, samdesa, samskara)

Tatsam

TS, 3R,

Desi I, HER, q@'\pf
words (lokhamda, amjira,
apamga, bhamdara, mamjurt)

NEEEINCAUIRON
(jahampana, kamgarii,
amddaja, dayatimga, disembara)

Loanwords

&9, P, AlaS),
Y, BN, HaR,
qieh, T, =i, @a
(haravem, phudem, bhomvadi,
sompe, hamsarem, samvasara,
tamtim, gudavam, mamva, khamya)

Original
Konkani
words

Table 3: Types of Konkani words

e Between a sl_lort vowel and an obstruent.
Example, 3 BS (amkado, [akado], to
support).

* Preceding voiced, non aspirated, approx-
imate, repeated dental /l/ final long e
vowel = /lIl/ + /e/ = /Il/ + /€. Ex-
ample, Bl (kallem, a type of utensil),
P (kellem, done).

* Preceding voiced, non aspirated, nasal,
retroflex /n/ final a long e vowel = /n/
+ /ex/ = /n/ + /ei/. Example, U (unem,
less), IO (utanem, up side down)

* Preceding non voiced, non aspirated,
guttural & palatal stop consonant with fi-
nal alongevowel /k/ Je/ + e/ = /k/ /el +

/et = /ke¥/, /cel/. Examples, STap, @35
‘{@3 and GEFI%T 31'@?%[ arfi (davakem,

dudakem, dhukem and amkacem, akher-
acem, agnicem).

* Preceding non voiced, aspirated, fricat-
ive, palatal // consonant with final a long
e vowel= /{/ + /e:/ = /fe¥/. Example, 39,
EBQT Bt (usem, kasem, kamsem).

* Neuter nominative singular Nouns, ad-
jective = final long e vowel = /e -
/el /. Examples of Nouns, S (kelem,
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[keleﬁ, banana), @R (khqrem). Ex-
amples of Adjectives, W (kusakem),
I} (utanem).

* Feminine nouns in ending long i vowel =
/i) -> /T, B.g., N@<! (bokad, Goat).

¢ In plural form of neuter noun in ending
long, mid, front, nasal e vowel changes
into long, close, front, nasal i vowel = /&5 ]
-> /f/. Examples, % (kelem, a banana)-
BB (kelim, bananas), T (tavasem, a
cucumber) - Taeff (tavasim, cucumbers).

3 Discussions: Experiments and
Statistics

To understand the occurrence of anusvara in
Konkani, a statistical experiment was conduc-
ted using Konkani WordNet data and Marathi
WordNet data. Example sentences from both
these wordnets were taken and sorted based on
number of words per sentence (grams). There
were 24785 Konkani sentences and 30336
Marathi sentences in their respective word-
net corpus. These sentences were categorized
into 2-grams, 3-grams, 4-grams, 5-grams, 10-
grams, 15-grams and 20-grams.

Further, the number of anusvaras per sen-
tence was calculated from each of these cat-
egories. The figures can be seen in table 4.
The occurrence of anusvara, on an average, in
Konkani (on LHS) and in Marathi (on RHS)
sentences with respect to the figures in table 4
can be analyzed and presented as:

e 2-gram: 0to1>=0to 1

3-gram: 0to1>=0to 1

4-gram: 1to2>0to 1

S5-gram: 1t02>0to 1

10-gram: 3to4 > 1to2

Length | Average occurrence | Average occurrence
of the of anusvara in of anusvara in

sentence | Konkani sentences | Marathi sentences
2-gram 0.19 0.11

3-gram 0.66 0.35

4-gram 1.03 0.58

5-gram 1.47 0.62
10-gram 3.00 1.18
15-gram 3.54 1.66
20-gram 4.50 1.75

Table 4: Occurrence of anusvara in n-gram sentences
in Konkani and Marathi

Part-of- | Konkani Words Occurrence
speech | WordNet with of anusvara
category words anusvara | in words (%)

Noun 34805 8271 23.76
Verb 7003 1738 24.82
Adjective 9794 4456 45.50
Adverb 1273 450 35.35
Total 52875 14915 28.21

Table 5: Percentage of occurrence of anusvara in words
from Konkani Wordnet

* 15-gram: 3to4>1to2

* 20-gram: 4to 5> 1to2

In all the above cases, it is observed that
occurrence of anusvara is more prominent in
Konkani sentences than in Marathi sentences.
Hence, we can say that anusvara is more signi-
ficant to Konkani language than to the Marathi
language.

In a second experiment, a set of all the
words from Konkani WordNet were taken
in one pool and a set of all words from
Marathi WordNet were taken in another pool.
In this experiment, all the Konkani words
with anusvara (having both tadanusvara and

Part-of- | Marathi Words Occurrence
speech | WordNet with of anusvara
category words anusvara | in words (%)

Noun 39350 7236 18.39
Verb 5975 670 11.21
Adjective 10092 1500 14.86
Adverb 1273 132 10.37
Total 56690 9538 16.82

Table 6: Percentage of occurrence of anusvara in words
from Marathi Wordnet
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Percentage of
Types of Occurrence of anusvara
words in Konkani WordNet
words (%)

Tatsam words 2.20

Desi words 14.32
Loanwords 1.23
Original Konkani words 82.25

Table 7: Percentage of Konkani with anusvara w.r.t.
the types of words

konkanusvara) were calculated. Similarly, all
the Marathi words having anusvara were cal-
culated. Refer table 5 for Konkani statist-
ics and table 6 for Marathi statistics. It is
observed that out of 52875 Konkani words,
14915 words have anusvara. However, for
Marathi data, out of 56690 Marathi words,
9538 words have anusvara. That is, Konkani
data has about 28.21% anusvara words while
Marathi data has about 16.82% data, which is
less as compared with Konkani and consider-
ing the total words in Marathi as well. Here
also, we can say that anusvara is an important
property of Konkani language.

In the third experiment, a set of all anusvara
words from Konkani were taken and checked
whether they belong to any of the four types
of Konkani words (viz., tatsam words, desi
words, loanwords, original Konkani words).
tatsam words were calculated by compar-
ing this Konkani set with Sanskrit WordNet
words, desi words were calculated by compar-
ing this set with Marathi and Hindi WordNet
data and loanwords were calculated manu-
ally. The remaining words were considered
to be Konkani specific and validated manu-
ally as well. In this experiment, it is observed
that out of these 14915 anusvara words in
Konkani, there are very few loanwords (about
1.23%), few tatsam words (around 2.20%),
about 14.32% desi words, while about 82.25%
words are the original Konkani words. This
infers that words with anusvara is an essen-
tial ingredient of Konkani literature. Also,
konkanusvara is more frequently used than the
tadanusvara in these words.

Considering all these experiments, we can
say that anusvara definitely plays a significant

role in Konkani language.

4 Limitations

The paper presented the role of anusvara in
the Indian Language, Konkani. However, the
authors have considered a limited data which
is available for this low-resourced lanugage,
Konkani. The authors could not present all
the statistical analysis which shows the sig-
nificance of anusvara in Konkani, however it
has covered sufficient statistical data which
can surely help in colcluding the results. Au-
thors agree that Results and Discussions sec-
tion could have been elaborated in more de-
tails.

5 Conclusion and Future Work

The paper presents the role of anusvara in
the Indian Language, Konkani. The tables
presented in this paper illustrates the signific-
ance of anusvara in Konkani. It is observed
that Konkani language can stand by itself and
different than other Indian sister languages be-
cause of the presence of nasalization, which is
made prominent by the usage of anusvara in
the Konkani language. Hence, we conclude
that an anusvara plays a significant role in the
Konkani language.

In future, we shall work on romi Konkani
script and along with other dialects of
Konkani. Also, we shall conduct experiments
to check if anusvara remains intact across the
dialectical geographical area or it goes away
and whether it semantically and/or syntactic-
ally influences the underlying dialect. Speech
processing is one of the major area which is
ongoing and is being experimented.
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