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Abstract

This paper describes the Dzongkha phonemic inventory that
was defined during the Text Analysis process for Dzongkha
Text-to-Speech System (TTS) prototype developed in
collaboration with NECTEC, Thailand (Sherpa et al., 2008).
About 56 unique phonemes were discovered covering four
different classifications, viz., initial consonants, vowels,
diphthongs and consonant clusters. These phonemes were
transcribed using equivalent Latin representations. In the
phonemic set, two tones were identified: first is the normal
tone and the second one is the modification of the normal
tone. The modified tone can be identified by a high or sharp
tone. Following the importance of pronunciation of
syllables and words, and its associated rules in TTS
systems, some basic syllable-level pronunciation rules are
also explored.

1. Introduction

Dzongkha is the official and the national language of
Bhutan. It belongs to the Sino-Tibetan family of
languages. The script used in writing Dzongkha is
identical to the Tibetan script and is known as
‘Uchen’ script (van Driem and Tshering, 1998). The
spoken form of Dzongkha is not only different from
Tibetan but also the vocabulary set used are different
from each other leaving very few exceptions. It can be
rightly said that the relationship between the spelling
of the written language and the actual pronunciation
while speaking is not straightforward for both the
languages as described by van Driem (1992).

In the phonetic set definition, it was found that spoken
Dzongkha could be represented by 30 initial
consonants, 5 clusters, 11 vowels and 10 diphthongs.
Each of the phonemes are classified and defined
along with some examples.

2. Phonemic Inventory Design
Each of the unique phonemes of the language is

transcribed using relevant Latin string (Romanization)
equivalent, as demonstrated in the following:
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a) Initial Consonants: Thirty initial consonants can
be accounted for in Dzongkha language. Table 1
depicts the list of thirty consonants in the traditional
Dzongkha alphabetical order. Note that in the given
example syllables, '0' indicates normal tone & '1'
represents the high tone as described in part f) of

Section 2.
IPA | Dzongkha | Transcribed | Example Romanized —Transcription
Alphabets | Phoneme Seript based on the
Equivalent pronunciation
K 4l K MR dkr kar0
Kh = Kh &R mkhr khar0
G 9 G 1% dghh ga0
Nos Ne T ngg ngago
£S5 sngn ngen 1
tS 3 C [ beg cag0
tSH |= ch £ cho g chogO
az |z i xEC jelo
%) 9 ny bl ny | nyel0
B5) snyn nenl
T Vi t % btng tang0
tH e th = thb thabo
D ; d 5 gdong dong0
N & n £ nor nor0
& snm nam1l
P 2 P e pr par0
pH |= ph AN phgs phag0
B = b | bb babo
M & m Ky mig mig0
&N rmgp mapl
Ts |¥ ts AR gtsng tsang0
tsH |8 tsh & shl tshel0
Dz £ dz Fs phdzoms dzomO
w Gl w W w wao
R wng wangl
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Z q zh 9§~ gzhung zhungO
z 3 z @ zm zamO0
u & hh #S pho ngs hhongO
j « y @y yel0
T gyog yol
= r Rar ril rilo
1 A 1 ’;‘ﬁ' len len0
S 1 sh = shi ng shing 0
s N s INAN bsngs sang0
h 5 h ba) hng hang0
/ & @ & @m @amo0
Table 1. Initial consonant Inventory

The above table shows the transcription of the 30
initial consonants. Their corresponding phonetic
representation the equivalent Latin string
counterparts. It is to be noted that the consonants

is

contains the inherent vowel 'a'. Therefore, when there
is no particular vowel, the vowel 'a' is appended to the
root consonant of a syllable or word.

For example, the consonant letter 7 is pronounced as

'k a 0' with an inherent vowel 'a’, instead of a simple
'k'.

b) Vowels: Spoken Dzongkha has eleven vowels,
including five basic vowels. See Table 2 below.

IPA | Vowel | Transcribed | Example Romanized
Phoneme Transcription
Equivalent | Script
a a [GEN @m @am0
i 8 i &  @in @ino
T gu gul
u SO u
3 de deo
e 3 e
¥ ar @om @om0
0 0
ue ue g gyul uel 0
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oe oe &5 yod yoe0
aa aa & ahh @aal
ii ii EY nhhi nii 0
uu uu ol bsduw duu0
00 00 o bol bool0

Table 2. Spoken Dzongkha vowel inventory

The vowels (excluding 'a’) are written as diacritics,
above or below the root letter or the main consonant
letter. While pronouncing the vowels: a
pronounced like 'but', i is pronounced like 'fit!, e is
pronounced like 'May', u is pronounced like 'food' ().

is

Pronunciation of some vowels are modified when the
root letter is combined with certain suffixes. Only a
few number of suffixes and prefixes are available.
While the prefixes before the root letters are not at all
pronounced, certain suffixes are pronounced along
with the root letters. And a handful of them modify
the vowels associated with the root letter. Detail of
vowel modification is given in Table 3 below.

\Y% Suffix

Olgingn |b m |r |l p|d |s |h
w h
e

1

a en el e e

i

u uen uel ue |ue
e

0 en el e e

Table 3. Vowel Modification Table

The table depicts eleven suffixes. Suffixes d, s, & hh
are not pronounced in a syllable while the rest are all
pronounced. Very few vowels can be modified when
combined with particular suffixes. Therefore suffixes
n, I, d and s, with the vowels a,u and o, will modify
the vowels in question.

For example, 'p I' is pronounced as 'p e 1 0', not
'p al 0" where by the vowel 'a’ is modified to 'e'
vowel.



¢) Diphthongs: A total of ten diphthongs were
identified for spoken Dzongkha as shown in Table 4.

Note: The letters are stacked over each other, i.e, the
first (root) letter is usually stacked over the second
letter.

IPA | Dipthong | Example Romanized Transcription e) Final Consonants: In Dzongkha there are only
Script eight final consonants, see Table 6. They are the
ai ai &R @ hhi @aio suffix letters that are actually pronounced along with
the root consonant or letter.
au au ey @ hhu @au0
ae ae oy @hhe @ ae0 IPA |Computer | Example Romanized Transcription
Script
ui |ui 2 i ;
g buhhi bui0 sy dg dago
oi | oi ECS m o hhi m oi 0 & |8
. &« thung thung0
ou |ou ‘?”5 Itow tou0 ng |ng
eu eu g rehhu reu0 5 don den0
. . o n n
e e & sdehhi deiO
h A stbs tabO
e |eo 2y chew cheo0 b |b
. . ] AFA hh ch h 0
iu v 287 shihhu  tshiu0 n lm amo cam
Table 4. Mapping of Dzongkha Diphthongs .
PPIng & P & &N hhjur jur0
Note: It might be possible to find more diphthongs or R r
vowels, for that matter, in the event of 'the. growing 1 zay ngl ngelo
text corpus' and its subsequent text analysis. 1
p p N gsrp sap0

d) Clusters: Spoken Dzongkha has the
following five consonant clusters. They are
written with special letter conjuncts. For
example, in cluster 9 , letter 'r' is placed
under the root letter 'g'.

IPA | Consonant | Example Romanized Transcription
Cluster Script

a dgr dra0
d” |dr

il skr tra0
t tr

g thr thra 0
tH" | thr

) lh lhhao
Ih |1hh
hr | hr ) hr hra0

Table 5. Mapping of Dzongkha Clusters
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Table 6. Mapping of final consonants

f) Tones: Two tones were identified for the language,
see Table 7 below. The low tone is the normal tone
while the high tone (sharp) is the modification of the
former tone. They are represented by '0' and '1'
respectively. The high tone variation usually depends
on the following:

¢ Combination of certain prefixes with the root
letter

e Combination of certain head letter with the
root letter (superscribed)

*  The subjoined letter stacked under the root
letter (subscribed)

But only a few head letters and a few subjoined
letters when combined with particular root letters, will
modify the tone of a syllable.

For example, the syllable %~ is pronounced as 'n a ng
0" with normal tone. But by adding the head letter 's’

to the the letter & , the syllable is modified to 'n a ng

1'. ¥~ is pronounced with a high tone.



Example Romanized Transcription
az; b ng bangO0
ARR
dbng wangl

&~ nng nang0

-
3 snang nangl
SES bm bam1l

-
q blm lam1

Table 7. Example syllables with Tones

identified in Dzongkha Language

Note: In general, it can be noted that the combination
of certain letters with the root letter affect the tone of
the whole syllable or word.

3. Elements of a Dzongkha Syllable

A syllable is the basic unit of meaning or morpheme
in Dzongkha. Syllables are normally delimited by a
delimiter " 1 " known as the 'tsheg' bar or delimited
by other punctuation. Because of this syllable
delimiter there are no inter-word spaces in Dzongkha.
One or more syllables form words. Each syllable
contains a root letter (ming-zhi) and may additionally
have any/or all of the following parts in the given
order: prefix; head letter; sub-fixed letter; vowel sign;
suffix and post-suffix. See Figure 1 below.

Prefi
refix Head Tsheg
\nN » /
Root — a T Post-suffix
. Suffix
Sub-fixed Vowel

Figure 1. Elements of a Dzongkha Syllable

a) Root letter: The most vital letter in a syllable since
it defines the sound of the syllable, it is the starting
point for the sound of the syllable. Hence it is always
pronounced first. Therefore identifying this letter is
very important (http://www.leartibetan.com).
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A letter in a syllable is always a root letter if:

1) It has a vowel,

e.g,
-pronounced as 'ch oe 0'
Far choes -root letter is 'ch' with
vowel 'oe'

2) Or, it has a head letter (superscribed) or sub-fixed
(subscribed) letter,

-pronounced as 'ch oe 0'

g schoes -root letter is 'ch' with
vowel 'oe’
o
Sl zhbmo -pronounced as 'zh am 0'

-root letter is 'zh' with sub-
fixed letter 'b'

3) Or, in a two letter syllable with no explicit vowel,
root letter is the first letter,

e.g,
-pronounced as 'shar 0'
< shr -root letter is the first letter
lshl

4) Or, in a three letter syllable with no explicit vowel,
root letter is usually the middle letter unless the last
letter the post-suffix letter. In which case
sometimes the root letter is the first letter, or it is the
second letter,

e.g,

is

-pronounced as 'r a ng 0'
-root letter is the first letter

(I}

r

B\ rngs

EEy
A mds -pronounced as 'd e 0'
-root letter is the second

letter 'd" with post-suffix 's'

5) Or, in a four letter syllable with no explicit vowel,
the second letter is the root letter.

e.g,

-pronounced as 'sa p 0'
-root letter is 's'

ﬂ&l’\l!' gsrp




b) Head-letters: Only three letters can be the head-
letters. They are r, 1 and s.

1) The Ra-go letters:
N EESEEETNEE
-t' can be allowed as head letter for only twelve

letters; k, g, ng, j, ny, t, d, b, m, ts and dz.
-They are all pronounced the same as the root letters.

e.g, M is pronounced as'k a 0.

2) The La-go letters:
-1' can be allowed as a head letter for only ten letters;

k, g ng cjt,p,b&h
-All except one are pronounced the same as the root

ar
%

letters. Thatis,® is pronounced as 1hha0'.

3) The Sa-go letters:
-'s' can be allowed as a head letter for only eleven
letters; k, g, ng, ny, t, n, p, b, m and ts

-Most pronounced same as the root letters except for

8 & and ¥ , in this case each of the root letter's

pronunciation is modified to that of a high tone.
¢) Sub-fixed (subscribed) letters: Four letters; y, 1, |
and t are sub-fixed with few root letters as follows:
i) The Ya-ta letters: here the letter 'y' is the subscribed
letter: ¥ € ¥ & & &

T and ¥ are pronounced as 'ca 0'

© and ¥ are pronounced as 'ch a 0’

T and &' are pronounced as 'ja 0’

ii) The Ra-ta letters: Here the letter 'r' is the
subscribed letter.

TE TS T ST IS
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T tra0
T gy thr a 0
U drao0
£ nra0
& mra0
g shra0
¥ stra0
7 hrao

Table 8: Pronunciation of the Ra-ta letters
Note: The ra-ta letters usually form clusters.
T is the

iii)The La-ta letters: Here the letter

subscribed letter:
CUC e

-All are pronounced as 'l a 1' except for '& ' which

is pronounced as 'd a 0'

iv) Fifteen Wa-zur letters: Here the letter 'b' is the
subscribed letter: T @ 9 4 ¥ 3 § & q F
Ty g Yy

-All are pronounced the same as the root letters.

d) Prefixes: These are unpronounced letters in the
beginning of a syllable before the root letter. Though
they are never pronounced, some of them modify the
pronunciation of some root letters. There are five

prefixes; g, d,b, mand h or 9 § ¥ &' &

-pronounced as 'ts 0 0'
-m is silent (this is because the
root letter here is ts)

aF

m tsh o




AR dbng -pronounced as 'w ang 1'

-Here the root letter b's
pronunciation is modified to
that of w's and also the tone of
the  whole

modified.

syllable s

e) Suffixes: These are the letters written after the root
letters. Suffixes 'hh' and 's' are never pronounced.
Pronunciation of the remaining suffixes depends on
the combining root letters. That is, depending on the
combining root letters those suffixes may or may not
add their own sounds. There are ten suffixes; g, ng,

d, n, b, m, hh, r,1 and s or q] X :\ ﬁ & ax

aq N

-pronounced as 'jig 0’

aRay hhjig -suffix g is pronounced
along with root letter j

amar

i bkg -pronounced as 'k a 0'

-here suffix g is not at all
pronounced

Note: As seen earlier, some suffixes are capable of
modifying the vowel sound in a syllable. And all
suffixes can combine with all thirty initial consonants
(root consonants) to produce a word or a syllable.

f) Secondary-suffixes: These are letters that follow
the suffix letters. They can also be called as post-
suffixes. The letters 's' and 'd' are the post-suffixes for
the language. They are not pronounced at all in a
syllable.

lcgs  -pronouncedas'cag?0'

N

Note: Post-suffix 'd' is used rarely. When used it can
combine with suffixes 'n', ', & 'I' only, whereas the
frequently used post-suffix 's' can combine with only
four suffixes, 'g', 'ng','p' and 'm' in a syllable.
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4. Conclusion and Future Work

This paper presented the phonemic analysis for
Dzongkha language. It also covered the basic
pronunciation rules for the language. With the idea
that the sound system for the language is guided by
certain pronunciation rules, it can be noted that
arrangement of letters in a syllable or word greatly
influences the pronunciation of that particular syllable
or word. An extensive research on the language is
required to discuss other possibilities that may
influence the pronunciation of words.

There are possibilities that the language may have
more than two tones as indicated by van Driem and
Tshering (1998), which presents the opportunity for
researchers to gather information and compare data
using phonemic and acoustic analysis, to be certain of
their existence. That is going to be one of our future
endeavours.
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