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ABSTRACT
In this paper I give data from standard Khalkha Mongolian on
some phonetic parameters associated with stress: duration,
vowel quality (as measured by formant frequencies), intensity
and fundamental frequency. The conclusion is that a unified
phenomenon of word stress does not exist in Mongolian.

INTRODUCTION

In his 1879 review of Orlov’s Buriat Mongolian grammar [1],
A. Pozdneev said that “the clarification of the laws of stress in
Mongolian words is one of the most interesting problems of the
Mongolian language” [2; p. 179]. Although a large number of
mongolists before and after Pozdneev have expressed their
views on Mongolian stress, no agreement about its place or
phonetic nature has been reached. There is, however, general
agreement that stress is not phonemic in Mongolian, so that no
two words can be distinguished only by the place of stress. On
the other hand, it is usually taken for granted that there is stress
of some kind in Mongolian, but different authors disagree about
the place of the stressed syllable in a word. There are three main
opinions about this:

(1) Stress falls on the first syllable. This was maintained by
Schmidt (3; p.14], Ramstedt [4; p. 50] and Vladimircov [35; p.
97], and it is also the opinion of almost all Mongolian scholars
who wrote on this subject (e.g. Todaeva [6; p. 40}, Coloo [7]
and Cenggeltei [8; p. 98]).

(2) Stress falls on the first syllable which contains a long
vowel (or diphthong); if there are no long vowels, stress falls on
the first syllable. This is the opinion of Poppe [9; p. 13], Stuart
& Haltod [10; p. 68] (although their phonemic analysis makes
the formulation of the rule a bit more complicated), Beffa &
Hamayon [11; p. 42], etc.

(3) Stress falls on the last syllable. Pozdneev [2; p. 179] and
Cybikov [12; p. 7] say that this is the case in most words.
Ramstedt [4; p. 56], Vladimircov [5; p. 97] and Coloo [7] say
that there is a secondary stress on the last syllable, at least under
some circumstances.

The results from those instrumental investigations of stress in
Mongolian proper that I know of (by Gerasimovit [13], Zolxoev
[14], Coloo [7], Shimizu [15] and Bitkeev [16]) differ in
various ways, probably because they used different kinds of
data (isolated words, sentences, poetry reading) and informants
of different dialect backgrounds. Most of these investigations are
reported very briefly and are difficult to assess.

Some of these writers found that the phonetic parameters do
not converge to form a unitary phenomenon of stress in
Mongolian, so that stress is unstable [13] or that there are
several kinds of stress [14] [16].

I have searched for phonetic correlates of stress by investi-
gating four phonetic parameters which are often associated with
stress: fundamental frequency (Fo), duration, vowel quality (as
measured by the two first formant frequencies) and intensity
(loudness). If one or several of these parameters give special
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prominence to a certain syllable of the word, it may be taken as
an indicator that that syllable is stressed.

METHOD
A material consisting of nine words illustrating different combi-
nations of syllables with long and short vowels was designed.
In order to eliminate the effects of intrinsic pitch and duration,
words containing only the vowel {a] were chosen. The material
consisted of the following nine words:

dal ba:l dzaldag
dalar bailarr ba:ldag
dalara: barlara: dzala:ldag
Each word was read in a carrier sentence bi ___ gesey ‘I said

___’, said as the answer to the (imagined) question ta jor gesen
ber? ‘“What did you say?’. The words were thus in a focused
position in the carrier sentence.

This material was read by three native speakers of Khalkha
Mongolian, 36, 26 and 21 years old. All speakers were born and
are still living in Ulaanbaatar. The recordings were made in
Ulaanbaatar in May 1990 using a portable cassette recorder of
relatively high quality (Sony WM D6C), but not in a sound-
treated studio. Each speaker read the material four times.

RESULTS
The material was analyzed using the MacADIOS digitizer and
MacSpeechlab analysis program package. For each vowel, its
duration, mean intensity, the two first vowel formants and
fundamental frequency were measured. The results are given in
tables 1-4. They can be summarized in the following way:

1. Duration
Table 1 shows the average durations of each vowel. From these
values I have computed the mean durations of long and short
vowels when they occur in word-initial position and in non-
initial position:

long vowel short vowel

initial non-initial | initial  non-initial
Speaker 1 147 94 80 24
Speaker 2 160 97 84 28
Speaker 3 168 106 103 45

As seen in this table, the duration of a vowel in a non-initial
syllable is much smaller than in the initial syllable. Long vowels
decrease to about 2/3 and short vowels to about 1/3 of the
duration in initial syllables, and t-tests show that the difference is
in all cases statistically significant at the 5% (or lower) level.
Long vowels in non-initial syllables are on the average only
slightly longer than short initial vowels (the difference is not
significant at the 5% level for any of the speakers). For Speaker
1, the final {a:] in dalarrar and barlara: has longer duration than
the preceding long vowel. The final [a:] in dalaira; is more than

617



Table 1. Duration. The average duration (in ms) for each
vowel is given. Each average is based on four (or in a few cases
three) measurements.

Table 2. Formant frequencies. The average Fy and ¥, (in
Hz) for each vowel is given. Each average is based on four (or
in a few cases three) measurements.

Speaker 1 | Speaker 2 Speaker 3
dal Vowel 1 104 108 120
dalar Vowel 1 71 79 105
Vowel 2 104 106 116
dalara: Vowel 1 69 76 94
Vowel 2 78 111 120
Vowel 3 161 99 107
dzaldag Vowel 1 82 83 96
Vowel 2 27 29 50
dzalasldag  Vowel 1 76 76 102
Vowel 2 92 104 116
Vowel 3 24 27 43
ba:l Vowel 1 184 206 186
ba:lair Vowel 1 143 146 163
Vowel 2 80 96 91
bailaira: Vowel 1 120 134 157
Vowel 2 66 90 100
Vowel 3 75 71 91
ba:ldag Vowel 1 141 155 168
Vowel 2 22 28 41

twice as long as the middle [a:]. Final lengthening of this kind is
not found in the other speakers.

2. Formant frequencies

I have measured the frequencies of the two first formants in the
middle of each vowel. The results are shown in Table 2. The
following table shows the average F; and F; values of long and
short vowels in initial and non-initial syllables:

Speaker 1 | Speaker 2 Speaker 3

Fi B F,, B FE B

dal Vowel 1 | 653 1428 | 759 1345 636 1319
dalar Vowel 1 | 619 1448 | 751 1390 622 1302
Vowel 2 | 588 1497 | 752 1428 622 1367

dalarras Vowel 1 | 636 1489 | 766 1428 612 1296
Vowel2 | 663 1452 { 734 1405 619 1356

Vowel 3 | 598 1540 | 698 1511 581 1506

dzaldag  Vowell | 639 1435 | 734 1405 589 1337
Vowel 2 | 432 1526 | 476 1700 435 1564

dzalaldag Vowel 1l | 622 1462 | 728 1411 571 1297
Vowel 2 | 632 1377 | 745 1370 603 1315

Vowel 3 | 425 1598 | 449 1676 440 1532

ba:l Vowel 1 | 676 1333 | 785 1306 673 1265
balarr Vowel 1 | 673 1302 | 775 1333 663 1255
Vowel2 | 632 1489 | 741 1469 608 1366

bailarrar  Vowel 1 | 710 1330 | 744 1306 626 1247
Vowel2 | 670 1496 | 728 1458 612 1369

Vowel 3 | 558 1644 | 636 1574 594 1469

baildag Vowel 1 | 653 1314 | 765 1323 653 1260
Vowel 2 | 435 1532 | 456 1734 431 1568

long vowel short vowel
initial non-initial initial non-initial
Fi B F, F, | K F, Fy F,
Speaker 1 |678 1320 | 620 1499633 1452 | 431 1552
Speaker 2 |768 1317 | 719 1459|747 1396 | 460 1704
Speaker 3 |654 1257 | 606 1393|606 1310 | 435 1555

For each speaker, F is highest for long initial vowels, lower for
short initial vowels, still lower for long non-initial vowels and
lowest for short non-initial vowels. F, increases in the same way
as Fy decreases, and the joint effect is a change in the direction
of [2]. This effect is particularly noticeable for short non-initial
vowels, which, as is well known, become [2]-like in quality
(and are also greatly reduced in duration, as seen above). In fact,
they can be regarded as non-phonemic shwas [10] [17] [18].

My investigation shows that long vowels are reduced as well,
both in quality and quantity, but to a smaller degree than the
short vowels. I have tested (with t-tests) the difference in Fy and
F, between initial and non-initial vowels for each speaker and
vowel category (long and short). Except for Speaker 2’s long
vowels, the F; differences are significant at the 5% level or
lower, and the F; differences are significant at the 1% level in all
cases.

3. Intensity
The mean intensity (computed as the logarithm of the mean
power) over each vowel was measured. In order to reduce the
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variation as much as possible, I have compared intensities only
within each word. In Table 3 the average mean intensity of the
first vowel has been arbitrarily set to O and the average mean
intensities of the other vowels are given relative to this value. A
fairly clear pattern emerges: the first long vowel of the word has
highest intensity, and if there are no long vowels, the initial
vowel has highest intensity. The only exception to this pattern is
the word dalarra: said by Speaker 1, where the final vowel has
highest intensity. This can be related to the fact, mentioned
above, that the final vowel of this word has extremely long
duration for this speaker.

4. Fundamental frequency

Fundamental frequency was measured at the beginning and end
of each vowel. The result is shown in Table 4. As seen there,
Speaker 1 differs rather radically from Speakers 2 and 3 in the
behaviour of Fy. For Speaker 1, all words begin low and reach a
high on the second syllable, or at the end of the first syllable if
its vowel is long. After that Fy falls. Speakers 2 and 3 have this
pattern only when the vowel of the initial syllabe is short. Words
with an initial long vowel have a falling contour throughout for
these speakers. See Figures 1 and 2 for examples of Fy curves
for Speaker 3.

DISCUSSION
The four parameters considered here do not cooccur to give
prominence to any fixed syllable of a Mongolian word, and this
is certainly the explanation why different investigators have
come to widely different judgements about the nature and place
of stress in Mongolian.

It might be maintained that the parameters duration and vowel
quality (formant frequencies) point out the first syllable as the
most prominent one, since the vowel of the first syllable has
longer duration than vowels in non-initial syllables, and also has
unreduced vowel quality. This judgement is, however, depen-
dent on the traditional phohnological analysis of Mongolian
vowels, since it is only valid as long as short vowels are
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Table 3. Intensity. The average mean intensity (in dB)
relative to the vowel of the first syllable is given. Each average is
based on four (or in a few cases three) measurements.

Speaker 1 | Speaker 2 Speaker 3

dalair Vowel 1 0 0 0
Vowel 2 2.45 0.81 1.05

dalara: Vowel 1 0 0 0
Vowel 2 1.64 1.34 1.39
Vowel 3 2.23 -0.23 -2.12

dzaldag Vowel 1 0 0 0
Vowel 2 -1.77 -6.12 -3.63

dzalaildag  Vowel 1 0 0 0
Vowel 2 1.17 0.41 1.46
Vowel 3 -7.17 -7.66 -6.19

ba:lair Vowel 1 0 0 0
Vowel 2 -2.27 -3.51 -3.35

baslara; Vowel 1 0 0 0
Vowel 2 -0.91 -2.41 -1.66
Vowel 3 -3.71 -5.04 -6.17

baildag Vowel 1 0 0 0
Vowel 2 -6.31 -7.78 -7.24

Table 4. Fundamental frequency. The average Fy (in Hz)
at the beginning and end of each vowel is given. Each average is
based on four (or in a few cases three) measurements.

compared with other short vowels and long vowels with other
long vowels (in the traditional sense).

There is an alternative phonological analysis [10] [17], which
I believe is more correct, where short non-initial vowels are
regarded as non-phonemic shwas. Under this analysis, long and
short vowels contrast only in the first syllable, and there is
reason to analyze traditionally long non-initial vowels as being
phonologically short. As seen above, their duration is only
slightly longer than the duration of initial short vowels, and they
have similar formant frequencies. As an illustration of this
analysis the underlying forms of the words used in this
investigation are given here: /dal/, /dalar/, /dalara/, /bail/,
/bailar/, /baslara/, /dzaldg/, /ba:ldg/, /dzalaldg/.

If this analysis is adopted, the duration data get another
interpretation. In words like dalar /dalar/, dalarar /dalara/ or
dzala:ldag /dzalaldg/ with an intial short vowel and a following
long vowel (in the traditional sense), the second vowel has, on
the average, slightly longer duration than the initial vowel. The
difference is significant at the 5% level for all speakers, when
tested with pairwise t-tests which compare the first and second
vowel for each token of these three words. Since the first and
second vowel in such words belong to the same phonological
category /a/ under this alternative analysis, the duration para-
meter now gives most prominence to the second vowel, or,
more generally, to the second short underlying vowel in a word
if the initial vowel is short, and to the first vowel if it is long.
This is identical to stress rule (2) given in the introduction
(formulated in traditional terms).

Stress rule (2) is also supported by the intensity data, since the
first long vowel (in traditional terms) has highest intensity (or
the first vowel if all vowels are short).

The behaviour of fundamental frequency is more difficult to
assess. All words beginning with a short vowel, and for
Speaker 1 words beginning with a long vowel as well, have a
Low-High-Low contour. The first Low occurs on the initial
short vowel or on the first part of the long vowel for Speaker 1.
The High occurs on the second vowel or on the second part of
an initial long vowel, and the final Low comes at the end of the
word. If initial long vowels are counted as two moras, this can
be formulated by saying that the initial Low-High sequence is
tied to the first two moras. For Speakers 2 and 3, words
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Speaker 1 | Speaker2 | Speaker 3

beg. end | beg. end beg. end

dal Vowel 1| 118 133 115 124 125 126
dalar Vowel 1| 109 106 109 107 111 108
Vowel 2| 125 121 122 108 125 102

dalarra: Vowel 1| 111 107 107 106 104 101
Vowel 2| 123 120 125 114 116 104

Vowel 3| 128 113 115 103 100 86

dzaldag  Vowel 1 99 97 118 112 105 106

Vowel 2 [ 123 118 125 125 108 95

dzalaildag Vowel 1| 115 106 113 110 106 102
Vowel 2 [ 131 125 123 114 123 113
Vowel 3| 116 113 130 130 102 92

ba:l Vowel 1 [ 106 117 119 107 108 96

bailarr Vowel 1 97 105 116 116 107 102
Vowel2| 103 95 | 104 101 98 90

ballarar  Vowel 1 97 104 | 116 118 105 105
Vowel2 | 110 107 109 100 101 92

Vowel 3| 108 98 103 100 91 82

ba:ldag Vowel 1 - - 108 106
— - 97 92

beginning with a long vowel start fairly high (Speaker 2) or low
(Speaker 3) and have a falling contour throughout the word.

Although I have made no systematic investigation of this
question, I believe that the Fy contour belongs to a phrase rather
than to a word, unlike the duration and vowel quality parameters
whose domain is the word.

A phonological word prosody in Mongolian whose impor-
tance should not be underestimated is vowel harmony. Accord-
ing to the laws of vowel harmony in Mongolian, the first vowel
of a word determines certain properties (pharyngeality (ATR)
and rounding [19]) of the subsequent vowels of the same word,
which are phonologically underspecified. The contrasting
possibilities are much greater in the first vowel, which thus
carries more information than the others. If the alternative vowel
analysis sketched above is adopted, where long and short
vowels contrast only in the first syllable, this difference between
initial and non-initial vowels becomes even greater. The heavy
phonological weight of the first vowel compared with other
vowels may be one explanation why native speakers tend to
assign stress to the first syllable.

CONCLUSION

My investigation, like several previous ones [7] [13] [14] [15]
[16] has not shown any unequivocal convergence of phonetic or
phonological parameters which give prominence to any fixed
syllable in Mongolian. The interpretation of the phonetic data in
terms of the place of stress is dependent on which phonological
analysis is adopted, and the phonological analysis is in its turn
partly dependent on the same phonetic data. Under such
circumstances it seems impossible to define stress without
arbitrariness or circularity. My conclusion is that each phonetic
parameter should be treated separately and given its proper place
in the phonology, but that a unified phenomenon of stress does
not exist in Mongolian.
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Figure 1. Fy curve for bi dalarra: geser. Speaker 3.
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