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Abstract

This study investigated the phonemic status of the nasal vowels in Bangla (aka Bengali). It has been
claimed for decades that all the seven monophthongal oral vowels in Bangla have phonemically
contrastive nasal counterparts; however, an in-depth investigation of the status of nasality for all
the vowels is lacking in the current literature. With a phoneme dictionary build from a text corpus
of 8 (eight) million word-tokens and about 275 thousand word-types, this study investigated
whether all the oral vowels have phonemically contrastive nasal vowels. Findings revealed that only
five of the seven monophthongal vowels form phonemically contrastive relationships with their
nasal counterparts; nasality in /a/ and /2/ are not contrastive phonemically.
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Povzetek

Clanek preucuje fonemski status nosnih samoglasnikov v bengal¢ini (dialekt aka). Skozi desetletja
je prevladovalo mnenje, da ima v bengalscini vseh sedem enostavnih samoglasnikov fonemsko
kontrastivni nosni par, vendar pa to mnenje ni bilo podprto s poglobljenimi raziskavami. S pomocjo
fonemskega slovarija, ki je bil zgrajen iz besedilnega korpusa z 8 milijoni pojavnic — od tega je priblizno
275 tiso€ razli¢nic — smo preverili, ali imajo vsi osnovni enostavni samoglasniki tudi svoje fonemsko
kontrastivne nosne pare. Rezultati nakazujejo, da je takSnih parov v kontrastivni distribuciji samo 5
in da nosna /a/ and /3/ nista fonemsko kontrastivna.

Kljucne besede: nosni samoglasniki; fonemski status; besedilni korpus; bengalscina

1 Introduction

Bangla has been widely described to have a seven-vowel system, and nasality in those
vowels have been argued to provide an additional set of phonemically contrastive
vowels (Morshed, 1972; Alam, Habib & Khan, 2008; Thompson, 2012). Thus, the seven
monophthong vowels /i, e, &, a, 3, 0, u/ have been argued to create contrast with their
nasal counterparts /i, &, &, &, 3, 6, U/. All the previous accounts of vowel nasality in

Acta Linguistica Asiatica, 8(2), 2018.
ISSN: 2232-3317, http://revije.ff.uni-lj.si/ala/
DOI: 10.4312/ala.8.2.51-62



http://revije.ff.uni-lj.si/ala/

52 Md. Jahurul ISLAM

Bangla, however, relied on impressionistic judgment only, and the claim has not been
directly and seriously addressed with sufficient and objective data in earlier literature.
This study attempts to address the issue of the phonemic status of Bangla nasal vowels
with more objective and quantifiable data to better understand the contribution of
nasality in phonemic vowel contrasts in Bangla.

2 Background

2.1 Bangla (oral) vowel system

Bangla has a symmetric system of seven vowels. Morshed (1972) listed the vowels as
/i, u, e, 0, &2, a/: two high, two high-mid, two low-mid, and one low vowel (Figure 1).
In terms of backness, there are front vs. backness contrasts except for the low one.

Front Central Back

High i u
High-mid e o
Low-mid ® o}
Low a

Figure 1: Bangla vowels (Morshed, 1972, p. 24)

Shamim (2011) investigated the vowel contrasts in terms of phonological features
and reported the same number of vowels, though with a subtle difference. He used the
symbol /g/ for the owel /&/ in Morshed (1972); he calls it a “non-low” ([-low] vowel
while /ae/ vowel has often been described as [+low] (Zsiga, 2013: p. 270)). The use of
/¢/ instead of /ee/ provides an advantage to Shamim’s proposal that the contrast
between /e/ and /g/ should be captured by means of the [+ATR] feature and not the
[low] feature where /e/ is [+ATR] and /¢/ [-ATR]. This way, the front vowel pair /e/-/</
and the back vowel pair /o/-/2/ creates a symmetric pattern where both the contrasts
are achieved with the [tATR] feature. Figure 2 provides the chart he used to represent
all the seven Bangla vowels.
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[ e 3 u 0 ) a
high + - - + - - -
low - - - - - - +
ATR + + - + + - -
round - - - + + + -
back - - - + + + +

Figure 2: Bangla vowels and phonological features
(Shamim, 2011, p. 8)

While the vowel descriptions in Morshed (1972) and Shamim (2011) were primarily
based on native speaker intuition or impressionistic observation, Alam, Habib, and
Khan (2008) investigates the acoustic properties of Bangla vowels and reported the
same seven vowels. Figure 3 presents the first two formant frequencies of the vowels
(F1 on Y-axis and F2 on X-axis). The IPA symbols in the figure represent mean F1 and F2
values for the vowel categories; the corresponding Bangla vowel grapheme is to the
left of the IPA symbols. The acoustic space also indicates to a symmetric vowels space
for Bangla. The figure also includes the formant frequencies of the nasal vowel, which
appear to be crease a similar symmetric vowel space like the oral vowels.

F2

front | ' ! i back
2500 2000 1500 1000 00
U BN R T I A (O S I ' 1 1 | 200 high
—300
i/
i T/
o T i —400
G/o/
ala &/ —500
@ F1
—600
/5
an [/ S/l -
ol 700
l/a/ Sl —g00 low

Figure 3: Bangla vowels and acoustic space (with nasals) (Alam et al., 2008, p. 9)

2.2 Nasal vowels in Bangla

That all the seven Bangla oral vowels have their phonemically contrastive nasal
counterparts has been widely reported in earlier literature (Morshed, 1972; Alam et
al., 2008; Barman, 2011; Thompson, 2012; Basu, Basu, Mitra, & Mandal, 2009; Shamim,
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2011; Hug, 2002; Sarkar, 2004; Khan, 2008). As Morshed (1972) described, “... the
number of nasalized vowels [in SCB] is equal to that of their oral counterparts, though
the frequency of occurrence of nasalized vowels is far less than that of oral vowels” (p.
62). Thus, in Morshed’s terms, each of the oral vowels is phonemically contrastive with
its oral counterpart. Therefore, he presented two groups of vowels in Bangla: oral and

nasal, as shown in Table 1.

Table 1: Oral vs. nasal vowels in SCB (Morshed, 1972)

Oral vowels

Nasal vowels

i/
e/
[/
/a/
/3/
/o/
/u/

i/
/&/
/&/
13/
/3/
/6/
/a/

Khan (2008) also made similar claims that all the Bangla oral vowels have their
nasal counterparts; however, he indicated that this might be true to some specific
dialects only. In his words, “Bengali has seven vowels in its inventory /i, e, &, a, 0, J,
u/,” along with “seven nasal vowels for dialects that have contrastive nasalization” (p.

25).

In Barman’s (2011) account, “In Bangla, any [oral] vowel may be nasalized.
Therefore, all the seven pure vowels in Bangla have their nasalized counterparts” (p.
21). He cites the following words as the evidence of vowel nasality in Bangla (Table 2).

Table 2: Words with nasal vowels (Barman, 2011, p. 21)

Nasal vowel Word Gloss
/a/ /tjad/ moon
N/ /idur/ rat
/8/ /pétfa/ owl
/6/ /d"&a/ smoke
/a/ /utfu/ high
[0/ /pbtfa/ rotten
/&/ /p&tf/ complexity

Note: Barman (2011) used /a/ and /o/ instead of /a/ and /2/, respectively
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Thompson (2012) presented some minimal pairs to illustrate the scenario in more
detail (Table 3). Reports of true minimal pairs, in fact, can provide concrete evidence that
the oral-nasal pairs are phonologically contrastive. Unfortunately, most of the earlier
studies did not include minimal pairs into the scene, whereas Thompson provided
evidence for two Bangla vowels: /o/ and /a/.

Table 3: Oral-nasal minimal pairs (Thompson, 2012, p. 15)

Nasal Gloss Oral Gloss
/boti/ curved knife /boti/ pill

/ga/ village /ga/ body
/kata/ thorn /kata/ to cut
/bad"a/ bind /bad"a/ obstruction
/ata/ fix, stitch /ata/ flour
/k"3ra/ sword /khara/ erect
/kada/ weep /kada/ clay
/kat[a/ unripe, green /kat[a/ wash

The claims made in earlier literature, as reviewed above, regarding the status of
Bangla nasal vowels can indicate two distinct possibilities. First, as most studies claimed,
Bangla has a total of fourteen distinctive phonologically contrastive monophthongs,
where all the nasal vowels also enjoy equal status as separate phonemes along with the
oral vowels. The problem with this assumption is that there has not been any direct
attempt to verify this claim with data from Bangla; the claims in earlier studies were
based on impressionistic judgments only. Only Thompson’s (2012) description included
some minimal pairs based on nasality (as presented in Table 3). Even this description
presented evidence only for two of the vowels (/o/ and /a/) and not others. Therefore,
in the absence of minimal pairs or near-minimal pairs in earlier literature, it is hard to
determine if all the nasal vowels are indeed in phonemically contrastive status, and not
merely some phonetic variations of the oral vowels.

The second possibility is that not all the seven nasal vowels are phonemically
contrastive in Bangla. It could be possible that nasality in some of the oral vowels is
determined lexically or by the phonetic contexts. It might be possible that some of the
nasal vowels are phonetic variants of their oral counterparts.

3 Methods

To determine if a segment is phonemic in a given language or not, a reliable way is to
find minimal pairs or near-minimal pairs based on the target segment. As Kennedy
(2017) put forward, “Minimal and near-minimal pairs are convenient tools for us to
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discover contrastive oppositions” (p. 117). Kennedy defines a minimal pair as “a pair of
words that differ at the surface just by a single phoneme;” he calls the used of minimal
pairs as “a convenient shortcut to identify phonemes within languages” (p. 95). For
example, the English minimal pair [pit — pet] “pit-pet” indicates that /i/ and /e/ are
phonemically contrastive, and so they belong to two separate phonemes. On the other
hand, near-minimal pairs are described as “forms that illustrate a phonemic contrast
by virtue of containing different segments in equivalent immediate contexts”
(Kennedy, 2017, p. 97). For example, Finnish words [ratas] “wheel” and [radan] “of a
track” are not minimal pairs because there differ on more than one segments. The
status of [t] and [d] here can be contrastive since they both occur in the same
environment: [a__a] (full data in Kennedy, 2017, p. 96).

This study attempted to use minimal and near-minimal pairs to investigate
whether all the nasal vowels in Bangla are contrastive with their oral counterparts. As
the source of data, the study used a corpus of Bangla written text containing about 18
million word-tokens which had nearly 400 thousand word-types. Written text was
preferred over any speech data due to several reasons. First, a spoken corpus takes a
significant time and resource to build, along with the necessary coding of the necessary
parameters. A text corpus is considerably easier to build and access. Secondly, the
variety of lexicon is usually lower in a speech corpus; it is hard to ensure all possible
word-types in speech (since corpus building usually happens in experimental settings
which does not permit much flexibility in terms of experiment length). But,
accumulating a big text corpus is somewhat easier (written texts of many languages are
produced daily in large quantity, and are often freely available).

A text corpus was deemed suitable for the purpose of phonemic investigation in
this study because Bangla orthography mostly corresponds to the spoken form, which
is not the case for many other languages, e.g., English. The same approach would not
be suitable for English due to extreme lack or correspondence between graphemes and
phonemes; in such cases, a carefully built phonemic dictionary, as the CMU dictionary
(CMU, 2018) would be necessary. Since most Bangla graphemes are tied in one-to-one
relation with the corresponding phonemes, use of a text corpus was deemed suitable
for this study. (Of course, Bangla still has some exceptions to the one-to-one
correspondence in some cases including complex consonants and inherent vowels;
Section 3.2 details of how these issues were handled.)

3.1 Corpus

The corpus used in this study was first developed and used by Arafat, Islam, and Khan
(2006) who called it “Prothom Alo Corpus.” The corpus consisted of a collection of the
text published in the Bangla daily Prothom Alo (which is often considered to be the
most widely read Bangla newspaper in Bangladesh). As Arafat et al. (2006) described,
the Prothom Alo was chosen for building the corpus because this newspaper was the



Phonemic Status of Bangla Nasal Vowels: A Corpus Study ... 57

“one with less spelling mistakes and with conventional spelling of Bangla words” (p. 2).
The corpus consisted of about 18 million word-tokens and 400 thousand word-types.
For this study, a subset of the main corpus was used, and it contained about 8 million
word-tokens and 275 thousand word-types.

3.2 Data processing

Even though most graphemes in Bangla map to corresponding phonemes consistently,
there were some exceptions which needed to be accounted for. This was applicable
both to consonants and vowels. For example, the Bangla word “QTRY” (/bak-ko/
“sentence”) has a complex grapheme sequence where /k/ is followed by /j/ in “®J;”
but, the combination is not pronounced as [kj]; rather it appears as [kk] in speech.
Therefore, the sequence /kj/ was required to be revised as /kk/ in the corpus. Also,
Bangla orthography sometimes lack explicit vowel graphemes, but vowels are do
appear in speech form. For example, the word “@9” (/kobor/ “grave”) has a
sequence of three consonants only: /k, b, r/; but, two vowels appear in the speech
form: [kabor]. Thompson (2012) called these ‘inherent vowels’ (p. 24) which always
happen to be /2/ or /o/ depending on the phonological context.

A list of rules was developed and applied to convert the exceptional graphemes
discussed above into the corresponding surfacing phonemes. This way, a phoneme
dictionary was developed as a modified corpus which consisted of the words in Bangla
orthography and their pronunciation as a sequence of phonemic segments.

3.3  Analysis

Nasal vowels in Bangla text are consistently marked with a diacritic called ‘chandara-
bindu’ (v) above the concerned segment, and this convention is almost exceptionless.
Therefore, all the vowels having ‘chandra-bindu’ in the corpus were tagged as nasal
vowels. For each of the word-types with a nasal vowel in it, the whole corpus was
searched through to find (and record) any word of the same segments minus the nasal
marker (essentially, minimal pairs). This process was repeated for all words for each
vowel category. In case there were no minimal pairs for a vowel category, further
investigations were performed by extracting the environments there occur in order to

find and analyze near-minimal pairs.

The text processing and analyses were performed in Python and R (R Core Team,
2017).
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4 Results
4.1 Vowel /o/

There were only 22 word-types with the nasal vowel /3/ in the whole corpus. And,
interestingly enough, none of these words had any minimal or near-minimal pair in
terms of nasal-oral difference. Some of the words with /3/ were, in fact, French names
like /3ri/ (Henry) and /m3lier/ (Moliere) which are often considered to have nasal
vowels in the source language. This is an indication that the nasal vowel /3/ in these
words are lexically inherent. The other words were the count words in Bangla. For
example, words like Forfer [p3tfafi] (“eighty-five”) or °f51_<' [p3tfattor] (“seventy-
five”) do have nasal vowels; but, the nasalization in /2/ is not contrastive with the oral
counterpart. That is, the oral version [pat[afi] is likely to be produced and perceived the
same way as [p3t[afi]. The vowels do not need to be faithful to being nasal which
provides a complete optionality for the oral vowel to be nasal or not. This indicates that
the nasal vowel may just be in free variation with the oral vowel.

4.2 Vowel /2/

The corpus did not have any minimal or near-minimal pair for the vowel /a/. In fact,
/&/ (nasal) was the least frequent vowel in the corpus with only 3 word-types: /p&tfa/
“owl”, /p&tfar/ “of owl”, /p&tfano/ “to twist” (the first two belong to the same
morpheme paradigm). Thus, the only context the /&/ vowel appeared in was [p__t];
but, no words were found where the oral /a/ appeared in the same context. Therefore,
there was neither minimal pairs nor near-minimal pairs to establish that /ee/ and /&/
are in contrastive distribution in Bangla.

4.3 Vowel o/

The corpus had 62 word-types that had nasal /6/ in them; and there were indeed
instances of true minimal pairs. As Table 4 shows, contrast in meaning is achieved
based only on nasality differences between word pairs like /k"&d3a/ - /k"odza/, which
is a clear indication that the nasal vowel is phonemically contrastive with the oral
vowel.

Table 4: Minimal pairs for /&/ vs. /o/

With /8/ Gloss With /o/ Gloss
/k"ddza/ to seek /k"odza/ castrated
/p"dta/ droplet (water) /p"ota/ to bloom
/gbra/ bigoted /gora/ base

/d"6a/ smoke /d"oa/ to wash
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There were, however, some instances which posed a more complex scenario. The
word /t["ora/ “to throw” can form a minimal pair with /tf'6ra/ if the intended meaning
of /t"dra/ is “lad/boy;” however, the same word meaning “lad/boy” can be achieved
with the oral vowel too (/t["ora/) (Huqg, Lahiri, & Sarker, 2000, p. 446). Thus, the
contrastiveness of /6/ vs. /o/ is context dependent in such cases. Similar examples
included /k"&ta-k"ota/ “to mention someone’s negative points,” /khdpa-khopa/ “hair
bun,” /pGta-pota/ “to plant/bury something in the ground,” /ph&ra-phora/ “to pierce
through something,” etc. where nasality did not contribute to meaning differences
indicating phonetic vairations.

4.4 Vowel fu/

There was a total of 827 word-types that had the nasal vowel /{i/; and, there were only
4 minimal pairs based on /{i/-/u/ contrast. Table 5 provides the list, which shows that
lexical differences are caused by the difference of nasality alone in the vowel /u/; and,
this works as a clear indication that /{/ is phonemically contrastive with /u/ in Bangla.

Table 5: Minimal pairs for /G/ vs. /u/

With /i/ Gloss With /u/  Gloss

/kai/ bud [kuri/ twenty

[kiira/ husk of paddy /kura/ to collect from ground (2p.imp)
/k"ati/ piller /k"uti/ to pick something up (1p)

/kitfi/ ruffle in dress /kutfi/ slices

Like the vowel /o/, the nasal /{i/ was also found to be in free variation with an oral /u/,
too. Table 6 lists such instances found in the corpus.

Table 6: Nasal vowels as phonetic variations in vowel /u/

Word Gloss
/katfki/ or /kutfki/ groin
/ttfu/ or /utfu/ high
/d"tika/ or /d"uka/ to suffer
/d"tia/ or /d"ua/ smoke
/pitli/ or /putli/ small bag

/pithi/ or /puthi/ verse
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4.5 Vowel /i/

In the /i/ vowel category, the corpus had 196 word-types that had the nasal /i/ in them;
but, interestingly, none of these word-types had any counterpart minimally contrastive
in terms of nasality. The corpus did have orthographic minimal pairs like /tfita/ vs.
/tfira/ “flattened rice,” but these were the variants of the same lexicon with the same
meaning. Therefore, in the absence of true minimal pairs, it was necessary to look for
near-minimal pairs.

Table 7 provides a subset of the near-minimal pairs for /i/-/i/ contrast in the corpus. As
Table 7 indicates, the pairs are not exactly minimal pairs because they differ by more
than one segment. But, the environments they two vowels (nasal vs. oral) occur are the
same within pairs. For example, in /pipra/ “ant” and /pipaja/ “thirst,” both /i/ and /i/
occur in the same phonological environment [p __ p]; therefore, the positions of
occurrence of the nasal and oral vowels are not predictable. This serves as an indication
that these two vowels are in contrastive distribution.

Table 7: Near-minimal pairs for /i/ vs. /i/

With /i/ Gloss With /i/ Gloss
/fidur/ vermillion /onfidar/ partner
JkMitf/ to pull /KNitfuri/ mixed rice
/pipra/ ant /pipafa/ thirst
/bid"a/ to drill /bid"an/ rules

4.6 Vowel /fe/

The corpus had 478 word-types for the nasal vowel /&/; however, only 4 minimal pairs
could be established with the oral vowel (Table 8). All the other words with nasal /&/
were either the phonetic variants or just inherently nasal vowels. Nevertheless, the
minimal pairs in Table 7 provides evidence that nasality is still contrastive for vowel /e/.

Table 8: Minimal pairs for /&/ vs. /e/

With /a/ Gloss With /u/ Gloss
/bétfe/ to live /betfe/ to sell
/kére/ to mix /kere/ to snatch
/géje/ rural /geje/ to sing

/tf"&re/ to tear (3p) /tfhere/ without
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4.7 Vowel /a/

The occurrence of nasality was the highest for the vowel /a/ in the corpus with 2555
word-types. Of these, about 120 minimal pairs could be established (Table 9 provides
a few examples). The nasal vowel /3/, as Table 9 shows, clearly creates contrastive
meaning from the oral vowel /a/ generating minimal pairs, which is a solid evidence for
/3/ and /a/ to create phonemic contrastiveness. This is consistent with the data from
Thompson (2012) in Table 3.

Table 9: Minimal pairs for /3/ vs. /a/

With /a/ Gloss With /u/ Gloss

/kata/ thorn /kata/ to cut

/bad"a/ to tie /bad"a/ obstacle
/kada/ to cry /kada/ mud

/patha/ goat /patha/ send (2P.Imp.)

5 Conclusion

This study concludes that nasality is phonemically contrastive for a subset of the seven
oral vowels in Bangla, and not for all the vowels, as it has been consistently and widely
claimed in existing literature. The evidence from minimal and near-minimal pairs from
a Bangla corpus strongly suggests that only five (/i, e, a, 0, u/) of the seven oral vowels
have phonemically contrastive nasal counterparts. On the other hand, /ee/ and /2/ are
argued to be not phonemically contrastive with their nasal counterparts /&/ and /3/
since the study could not find any evidence, in the forms of minimal or near-minimal
pairs, to establish the claim. Therefore, the study suggests that nasality is not a
phonemically contrastive feature for /ee/ and /2/ in Bangla, and so, only five out of the
seven Bangla monophthongs have contrastive nasal vowel counterparts.

It should be noted that the vowels participating in nasal contrastiveness may vary
depending on the specific dialect of Bangla, as implicitly indicated by Khan (2008). This
study focused on the Standard Colloquial Bangla, as used Bangladesh; reports from
other dialects might be help in establishing a bigger picture of the vowel nasality
scenario.

An interesting trend revealed in the study was that the frequency of nasal vowels
in Bangla is very low in comparison to the oral ones; this is consistent with Sarkar’s
(2004) account of Bangla vowel frequency. Even more is the fact that many of the nasal
vowels were, in fact, mere phonetic variation of the oral ones, and, therefore, did not
contribute to any difference in lexical meaning. It might be possible that the variations
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are still conditioned by sociolinguistic factors. Along with this, it might also be an
indication of diachronic changes in Bangla where contrasts based on nasality are
diminishing; future studies should explore such possibilities.
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