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4.1   Introduction 
 

The ultimate aim of linguistics is to understand how human language works. 
Typological research can help to reach this aim by revealing patterns in the 
languages of the world. In this chapter we will focus on stress typology, and we will 
try to explain why some word-based stress patterns are preferred over others. Our 
main focus will be on the stress patterns of two very different groups of languages, 
viz. the Austronesian languages and the so-called Papuan languages. Basing 
ourselves on existing descriptions, we will compare (samples of) the stress systems 
of these two groups of languages to the stress patterns of the world’s languages in 
general.  

Stress typology is a relatively new field. The study of the principles and 
parameters that govern the phenomenon of stress in the languages of the world, 
metrical phonology, has never been much inclined to adopt a truly quantitative 
approach, although Hyman’s (1977) survey of stress systems paved a comfortable 
way for others to follow. In all fairness, Hayes’ (1995) seminal work on stress 
systems, and others like it, come really close to a typological quantification of stress 
systems, and they continue to be invaluable resources to more quantitatively 
oriented linguists. However, these overviews are, without exception, theoretical in 
their approach. They use the diversity in stress systems to illustrate, modify and 
advance metrical theories. But they never go as far as a typologist would, to count 
properties that occur in various languages and search in those numbers for 
typological regularities. Theoretical predictions abound, checks are lacking.  

The most important typological work on phonology that has seen the light of 
day in the last twenty years is undoubtedly Maddieson’s (1984) “Patterns of 
Sounds”, which was based on UPSID, a database of segment inventories. To our 
knowledge, no comparable work has been done on stress systems until only fairly 
recently. With the recognition of the basis for Maddieson’s work, we hit upon the 
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most important reason for the lack of quantitative metrical research: there was no 
database upon which such research could be based.15 This situation has now been 
remedied with the development of StressTyp, a metrical database introduced in 
Goedemans, van der Hulst & Visch (1996), which has recently reached the critical 
mass needed for serious typological probing. 

In this chapter, we will briefly present a typology of stress systems of the world, 
based on StressTyp parameters16. After this, we will focus on similar surveys of the 
Austronesian and Papuan languages in particular. Moreover, we will try to use the 
frequencies found to answer a question that is rather functional in nature. Word 
stress can be said to serve three different purposes in speech communication. First, 
stress may have a demarcative function. It has often been suggested that listeners 
can use knowledge of stress location to cut up sentences into words (van der Hulst, 
to appear). Thus, if in a language the stress is always on the first syllable of the 
word, it will signal the beginning of a new word to the listener. Secondly, stress 
position is a potentially contrastive property of words; it can differentiate between 
words that consist of identical strings of consonants and vowels. This so-called 
phonemic (or lexical) stress has the same function as phonemic tones and 
consonants and vowels. Finally, stress may serve solely as a word-counter. We 
would like to know in which proportions the world’s stress languages make use of 
these functions, and how these general proportions relate to those found for 
Austronesian and Papuan languages. 

 We will start off by presenting an overview of the general picture, introducing 
the typological categories into which we can broadly divide stress systems, sketch 
the proportions according to which the languages of the world are distributed over 
these categories, and hold these in the light of our functional question. 

 
 

4.2   Introducing metrical typology 
 
The diversity in stress systems is huge. So many different surface patterns are there, 
in fact, that any typological survey which includes them all would be quite 
meaningless, unless it were based on a truly vast sample. A search in StressTyp 
reveals no less than 132 different ways in which languages can encode the location 
of main stress. In an insightful global typological survey, we therefore need to limit 
ourselves to a presentation of the main trends only. Such a presentation is, however, 
impossible without an introduction of some of the basic metrical parameters that 

                                                 
15 Albeit, we did find some references to metrical databases on the internet (e.g. Bailey’s 
Stress System Database at http://www.cf.ac.uk/psych/ssd/), but these are either too 
phenomenon specific, or too small, in our view, to serve as the basis for sound typological 
work that considers most of the parameters we may find in metrical phonology. 
16 We only look at stress languages, and the data must be interpreted as such. Of course, with 
respect to all the languages of the world, the numbers will be different: according to the 200-
language sample that was used for the World Atlas of Language Structures (Haspelmath, 
Dryer, Gil & Comrie 2005) in which four chapters based on StressTyp data appeared, 80% of 
the world’s languages use word-stress. Sixteen percent use a tonal or pitch-accent system, and 
only four per cent have no rule-based word-prosodic system at all. 
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underlie the surface stress patterns. After a brief explanation of how the surface 
patterns derive from the main parameters, we will continue with the statistics for 
these surface patterns, leaving a quantitative analysis of the stress parameters 
themselves for more theoretically oriented work, such as Goedemans (to appear).  
 We divide the languages into two groups: (i) a group of languages that always 
have stress on a particular syllable in the word, the so-called fixed stress languages, 
and (ii) a group of variable stress languages in which the location of stress is not the 
same for every word but depends on one or more word-internal factors. The location 
is fully determined for each given word, but for the lexicon as a whole we see that 
various stress locations occur.  

To keep the proliferation of surface patterns in check, we dispense with all 
language-internal exceptions. Languages may easily have a metrical rule that places 
main stress on the last syllable in all words, except for a small group of words, in 
which stress is located on the penultimate syllable. For our purposes, we will deal 
with such languages as if they were purely final-stress languages. The reduction thus 
achieved leaves us with a manageable set of possible surface patterns for both 
groups of languages. Let us look at these more closely. 
 
 
4.2.1 Fixed stress patterns 

 
The fixed stress languages come in six flavors: 
i. A fairly large number of languages have initial stress. An example from this 
group is Ono (Trans New Guinea Phylum; Papua New Guinea); ‘»' and ‘«' denote 
main and secondary stress, respectively): 17 
 
(1) »lolot«ne ‘many’   »ari«mage«ake ‘he always goes’.  
 
ii. A few languages have stress on the second syllable. Siroi (Trans New Guinea 
Phylum; Papua New Guinea) exemplifies the pattern:  
 
(2) ku»mah ‘dead’   ku»bele   ‘yesterday’. 
 
iii. Only one language in our sample, Winnebago (Siouan; Illinois), exhibits stress 
on the third syllable (see also Hayes 1995):  
 
(3) hochi»chinik ‘boy’ waghi»ghi  ‘ball’.  
 
iv. For fixed stress positions at the right side of the word, the terminology is a little 
different. The third syllable from the right we call the antepenultimate. An example 
of a language with predominantly antepenultimate stress is Pa’disua (Austronesian; 
Halmahera):  
 

                                                 
17 Since the focus of this chapter is on Austronesian and Papuan languages, we use languages 
from these families as examples, whenever that is possible. 
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(4) »igono  ‘coconut’ be»le/asa  ‘shoulder’ 
 
v. The second syllable from the right is the penultimate. Penultimate stress is fairly 
common. A language with this pattern is Lenakel (dialect of Tanna; Austronesian; 
Tanna Island): 
 
(5)  kay«Elaw»Elaw ‘kind of dance’   
  «tIna«gamyasI»N´vIn  ‘you will be copying it’. 
 
vi. Languages with stress on the final, or ultimate, syllable are exemplified by Weri 
(Trans-New Guinea; Morobe, Papua New Guinea):  
 
(6) u«lua»mit   ‘mist’  «aku«nete»pal  ‘times’. 
 
Of the 506 usable languages in StressTyp, 283, or 56%, exhibit a fixed stress 
pattern. These are divided over the six subtypes as shown in Figure 1. 
 

Figure 1: Fixed stress locations. Bars represent percentages with respect to all fixed-stress 
languages in StressTyp (N = 283). (I = initial, S = second, T = third, A = antepenultimate, P = 
penultimate, U = ultimate). 
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In fixed-stress languages stress clearly has a demarcative function. It occurs on a 
syllable at the left or the right word edge, signaling the beginning or the end of the 
word, respectively. One would expect then, that the initial and the final syllable are 
highly favored for this signal function. We observe, however, that the initial syllable 
is indeed highly favored, but that stress at the right word edge more often falls on 
the penultimate than on the final syllable, confirming what Hyman (1977) found in 
his early survey. This fact can easily be explained with the help of a second 
observation that we can find in the literature. To understand it, though, we must first 
know a little more about metrical phonology. 
 To formalize the rules that govern the surface patterns of stress, phonologists 
have, following an original idea of Liberman & Prince (1977), constructed a 
framework of parameters mostly derived from metrics. The parameters that are 
relevant to the discussion here are summed up in (7). 
 
(7) a. the location the bisyllabic stress window (the stretch of the word in which 

main stress can be located). Left or Right edge of the word. 
 b. the location of stress within the stress window. Left or right, or in more 

common terms, use a Trochaic (x .) or an Iambic (. x) foot. 
 c. non-peripherality or extrametricality.  One element, usually a syllable, at 

one of the word’s edges is extrametrical syllable is ‘invisible’ to the 
metrical rules and skipped in the computation of stress locations. 

  
To derive, for instance, the main stress pattern of Ono in (1), we need to place the 
stress window at the left side of the word, starting at the first syllable, and place a 
trochaic foot there, as in (8). 
 
(8)  (x  .) 
  »lolot«ne  
 
Feet are the all important building blocks in the derivation of rhythm. Initial stress 
languages, for instance, usually have an alternating pattern of secondary stresses to 
the right of the main stress. In metrical phonology, such a pattern is derived by 
assignment of trochaic feet to the right of the main stress foot, up to the right word 
edge. We will not discuss rhythm any further in this chapter, but note that most 
languages have a clear preference for rhythmic patterns based on trochaic feet. A 
StressTyp count shows that 156 of the 191 languages for which we know the foot 
type use trochaic feet.  
 We can now answer the question why penultimate stress shows up more often 
than final stress. When the preferred trochaic feet are used to derive main stress 
locations, we naturally end up with stress on the penultimate syllable if we place the 
foot at the right edge.  
 We also observe that many more languages mark the end, rather than the 
beginning of a word with main stress. The fact that the third and antepenultimate 
positions are so unpopular finds its explanation in the necessity to apply 
extrametricality to be able to build a foot the head of which is located three syllables 
away from the edge. Apparently, this is not something languages are prone to do.  
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 In fixed-stress languages stress position clearly is a word-boundary marker. 
Fifty-six percent of the languages in StressTyp have fixed stress. This would 
suggest18 that approximately half of the languages of the world that use stress mark 
their word boundaries with it. One may argue that stresses on third or 
antepenultimate syllables are poor boundary markers. Moving away this far from the 
edge may lead to demarcation of the other edge in many cases. Antepenultimate 
stress does not occur at the edge from which it is calculated (right) at all in words of 
four syllables or less, but on the left edge, sometimes even on the first syllable. In 
words of five syllables it occurs exactly in the middle. Only in longer words does it 
occur closer to the right edge, but these do not frequently occur in many languages. 
This may also provide an explanation for the rare occurrence of extrametricality 
from a functional point of view: the demarcative function of stress is fulfilled less 
clearly in such systems19. Subtracting the less obvious third-syllable and 
antepenultimate-stress languages from the fixed, word-boundary marking language 
group would not make it much smaller, though. Together these make up only 3% of 
the total sample. 
 
 
4.2.2 Variable stress patterns 

  
In so-called quantity-sensitive languages, the stress is not fixed on a particular 
syllable in the word, but neither does the stress rule indiscriminately target just any 
syllable. It is sensitive to internal properties of the target syllable, or, to use a 
common term for this phenomenon, syllable weight. Which properties may exactly 
count towards syllabic weight is something we will discuss in section 4.2.3. Suffice 
it here to say that syllables are either heavy, or light in a quantity-sensitive stress 
system. If there is a heavy syllable in the main stress window, it attracts stress, while 
one of the light ones only receives stress if there are no heavies in the stress window. 
Naturally, a choice must also be made in case the stress window is filled with two 

                                                 
18 We cannot conclude from these data that there are more fixed-stress languages in the world 
than variable-stress languages, as the StressTyp database is by its nature a biased sample. The 
a-select WALS-atlas sample (Haspelmath et al. 2005) comprises 86 fixed-stress languages 
and 74 variable-stress languages. The difference between these numbers is statistically 
insignificant, which means that we may assume approximately equal proportions of fixed and 
variable stress languages in the world. 
19 A psycholinguistic explanation may be found in listeners’ pre-perceptual auditory memory, 
which is said to be limited to around 250 ms. It is important that the segmental information in 
the word-initial syllable be optimally processed by the listener. In this way the listener can 
quickly narrow down the pool of word-recognition candidates in his mental lexicon. For such 
a mechanism to work, the listener should know where words begin. Fixed ultimate or pen-
ultime stress may function as an advance warning for the listener to pay attention the 
beginning of the upcoming word, i.e., the first or second syllable after the stress, respectively. 
When the language has fixed initial stress, attention should be paid to the current syllable but 
when stress is fixed on the second syllable, the listener cannot effectively use the acoustic 
information in the initial syllable as it has just evaporated from auditory memory (van Heuven 
& Vermeulen 1981). 
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heavy syllables. With this in mind it is not difficult to envisage the enormous growth 
in possible stress types that the introduction of quantity sensitivity entails. Consider 
the pairs in (9) which show H=heavy and L=light syllables at the right side of the 
word in a hypothetical language. 
 
(9) a. (H L)] b. (L H)] c. (H H)] d. (L L)] 
 
The universal property of a quantity-sensitive system is that in cases (9a) and (9b) 
stress will always be located on the heavy syllable (shown in bold face). Languages 
with right-edge windows and weight-sensitivity may differ from each other with 
respect to (9c) and (9d). In case (9c) the stress falls on the final (i.e. rightmost) 
heavy syllable in most languages. In (9d), the most usual case is to have stress on the 
left-hand light syllable (i.e. the familiar trochaic pattern). Overall then, the most 
common right-edge weight-sensitive system would be described in (10).  

 
(10) a. (H L)] b. (L H)] c. (H H)] d. (L L)]   
 
 e.g. Epena Pedee (Choco, Southern Embera, Colombia; only long vowels 
form heavy syllables) 
 
 »taama  ‘snake’ war»raa ‘flavorful’ 

tee»soo  ‘long’ »warra ‘son’  
 
The other logical options for the (H H) and (L L) cases do also occur in natural 
languages. The Austronesian languages Yapese, Sunda and Aklan only differ from 
Epena Pedee, and from each other, in their choice for which syllable is stressed in 
these cases. 
 
(11)      i.   a. (H L)] b. (L H)] c. (H H)] d. (L L)] 
 ii.  a. (H L)] b. (L H)]  c. (H H)] d. (L L)]  e.g.Yapese 
        iii. a. (H L)] b. (L H)] c. (H H)]  d. (L L)]  e.g. Sunda  
        iv. a. (H L)] b. (L H)] c. (H H)] d. (L L)]  e.g. Aklan 
 
If we then add to these four logical possibilities the four others that may occur at the 
left edge of the word, we come to eight different quantity-sensitive stress systems. 
All eight occur in the languages of the world. The Malayalam (Dravidian; southern 
India) examples in (12) illustrate the most common pattern ([(H L), [(L H), [(H H), 
[(L L)). Ossetic, Archi and Capanahua are examples of languages that use the other 
three logical options. 
 
 
(12)     Malayalam (long vowels make syllables heavy) 

a. »kuuˇˇam ‘crowd’ b. paˇ»ˇaaÒak«kaaran   ‘soldier’ 
c. »aakaaCam ‘sky’ d. »kutira ‘horse’   
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In both Epena Pedee and Malayalam, stress falls on the heavy syllable that is closest 
to the word edge, with the trochaic pattern being the default option in case the two 
candidate syllables are both light. 
 Now remember from section 4.2.1 (7c) that initial or final syllables can be made 
invisible to the metrical rules, a phenomenon we called extrametricality. Suppose 
each of the eight patterns revealed here could occur with or without extrametricality, 
then we are left with 16 possibilities. From a typological point of view the number 
of classes now quickly becomes unmanageable, while the aforementioned types do 
not even exhaust the possible stress systems we find in the world’s languages.  

To be more exhaustive, we must at least consider yet another parameter in the 
discussion of quantity-sensitive stress systems: boundedness. So far, we have 
assumed that the windows in which stress is assigned (cf. (9), (10), (11)) are always 
bisyllabic, or bounded in metrical terminology. Unbounded windows also exist, 
however. In stress systems with unbounded windows, main stress may occur 
anywhere in the word. The rules typically favor either the first or the last heavy 
syllable in the word, placing main stress at either the left or right edge in the absence 
of heavy syllables. Thus, we derive the four possible unbounded stress types in (13). 
 
(13) a. Stress the first heavy, or else the first light syllable; Amele, Trans New 

Guinea 
 b. Stress the first heavy, or else the last light syllable; Tahitian, Austronesian 
 c. Stress the last heavy, or else the last light syllable; Puluwatese, 

Austronesian 
 d. Stress the last heavy, or else the first light syllable; Sikaritai, Geelvink Bay 
 
All four patterns are attested in the languages of the world. Below we give some 
examples from Amele (Trans New-Guinea phylum; Madang, Papua New Guinea). 
 
(14) Amele (codas render heavy) 
 
 ja»walti ‘wind from north’  
 iti»tom ‘righteous’  
 »nifula    ‘species of beetle’     
 
On top of this, extrametricality may come into play once more to move the 
unbounded window one syllable away from one of the edges and derive patterns 
that, for instance, place stress on the first heavy syllable, or else on the penult, but 
never on the ultimate (not even if it is the only heavy syllable). Hence, we can add 
twelve (four basic ones, and all these with either left- or right-edge extrametricality) 
unbounded systems to the sixteen bounded ones, and add up a subtotal of 28 
possible quantity-sensitive stress systems. 
 To add to these 28 variable-stress languages, there is a final type in which stress 
is completely unpredictable. In so-called lexical stress languages, the location of 
stress, which may be anywhere in the word, needs to be specified in the lexicon. 
Such languages are by some considered to be as quantity-sensitive as the others 
mentioned in this section, since in a way the stress rule that places main stress can 
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be said to be sensitive to syllables that are lexically marked for weight. Since this is 
the StressTyp point of view, we follow it here in our typological survey. Mostly 
however, stress in such languages is simply said to be lexical, and no weight-
sensitive ‘rule’ is assumed. Note that even a slight degree of lexicality20 may 
introduce minimal pairs that are different only in their stress locations. There is not 
one specific syllable for every word that receives stress through a set of rules that 
point in the same direction every time. Instead, lexical marking specifies an arbitrary 
syllable as the main stress carrier. In such cases, there is no rule against lexically 
marking one string of phonemes for two different stress patterns, and thus we arrive 
at, for instance, the Meah (Bird’s Head, Papua Province, Indonesia) examples in 
(15) in which stress is a phonemic (distinctive) property. 
 
(15)  »EREsa ‘go visit’  ERE»sa ‘child’ 
 
All in all, it is possible to distinguish 29 different types of variable stress. However, 
these cannot easily be cast in an insightful survey. Therefore we propose to collapse 
some of them into bigger categories. The right-edge bounded quantity-sensitive 
languages from (10) and (11) can all be put in a single category R, while their left-
edge counterparts may be collapsed into the category L. Note that these broader 
categories combine systems in which stress varies between the two peripheral 
syllables. For systems in which extrametricality plays a role (hence stress varies 
between the second and third, or antepenult and penult), we introduce the categories 
L* and R*. We collapse all the unbounded systems in one category ‘Unbounded’, 
and leave the lexical stress languages in their own category ‘Lexical’. Finally we 
create a category ‘Composite Systems’ for languages in which either a bounded or 
an unbounded stress rule applies, depending on the syllabic make-up of the word in 
question.  Thus we arrive at the broad division in Figure 2. 

What strikes us immediately is that we find roughly the same division as for 
the fixed-stress languages. Again we find a clear preference for the right side of the 
word, and again systems involving the third or antepenultimate syllable are not 
abundantly present. Moreover, the relatively large number of unbounded systems is 
remarkable. 
 The low number of languages that assign stress to either the second or the 
third syllable is not unexpected. In Goedemans (1996, note 18) it was already 
mentioned that left-edge extrametricality is extremely rare. Indeed we only find 
cases that are unconventional or unclear. The only undisputable case is Winnebago. 
Opposed to this we find a host of languages in which extrametricality seems to 
operate in a straightforward manner at the right hand side of the word.  
 
 

                                                 
20 Languages may use lexical specification of stress for only a part of their vocabulary. In 
Dutch, for instance, 85% of the vocabulary has stress in a predictable location, leaving 15% of 
lexically specified exceptions (cf. Langeweg 1988). Many languages in StressTyp act like 
Dutch. This fact is not considered here, however, because we only look at dominant patterns 
in order to keep the number of possible stress types in check. 
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Figure 2: Variable stress locations. Bars represent percentages with respect to all variable-
stress languages in StressTyp (N = 223). (L = leftmost two syllables, L* = stress can reach the 
third syllable, R = rightmost two syllables, R* = stress can reach the antepenultimate 
syllable). 
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21 The StressTyp database was started to collect rule-based stress systems, which means that 
lexical systems might still be slightly underrepresented. Therefore, we checked the figure with 
a representative sample of 200 languages (as defined by the WALS project, cf. Haspelmath et 
al. 2005). This sample contains a slightly larger proportion of lexical-stress languages: 5.5%. 
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languages also use stress to signal word edges. However, the StressTyp data do not 
seem to support Van der Hulst’s observation. Examples of languages in which 
lexical stress positions are not restricted to one of the edges are easy to find; to wit 
Meah (East Bird’s Head, Papua Province, Indonesia): Edi»Esa ‘younger sibling’ 
»mohwEkEni ‘bride cloth’ ohoto»ru ‘gather’. We, therefore, refrain from incorpora-
ting the lexical-stress languages in the group of boundary-marking languages and 
maintain the claim that phonemic use of stress is a functional category in its own 
right. Languages for which the descriptive source clearly states that stress is 
restricted to a word edge, but nevertheless some kind of lexical rule is used to 
determine its exact location are entered in StressTyp as L or R boundary-marking 
languages (with Lexicality added as weight type, see also note 25). 

In the languages belonging to the unbounded and composite-systems22 
categories stress merely serves as a word counter. Together, these make up 13% of 
the 506 languages in StressTyp. 
 
 
4.2.3  Weight factors 
 
To make the quantity-sensitivity picture complete, we should devote some attention 
to the phenomenon of weight itself. In the previous section, we have seen that 
languages may stress certain syllables on the basis of their weight. But what is 
weight? The syllabic properties that determine weight can differ from one language 
to the next. An important determinant of weight is vowel length, as we have seen in 
(10) and (12), closely followed by syllable closure (as in (14)). In principle, both 
factors are independent, but often both long vowels and closed syllables will cause 
syllables to be heavy in one and the same language, leaving the category of light 
syllables for open syllables with short vowels.23  
 Thus, we distinguish three regular types of weight: 
 
(16) a. Long vowels make syllables heavy. 
 b. Closing consonants make syllables heavy. 
 c. Both long vowels and closing consonants make syllables heavy.24  
 
An example of (16c) is Cebuano (Austronesian; Philippines). If the final syllable is 
light (CV or CVC, i.e. word-final consonants are extrametrical), stress falls on the 
penult if it has a long vowel or coda: »tinda ‘sell’ «tagman»saanas ‘fond of apples’,  
«ka/u»sa ‘once’. 
                                                 
22 Only eight of the sample languages belong to this composite-systems category. Van der 
Hulst (to appear) expects that such languages have vocabularies with words originating from 
different languages with different phonological systems. Alternatively, these languages might 
be in a transitional state, moving from a bounded to an unbounded stress rule, or vice versa. 
23 Phonologically, short vowels are represented by one segment slot, while long vowels have 
two such slots. Apparently, the presence of a segment after the vowel, be it another vowel 
(identical, or different, as in diphthongs) or a consonant, can make syllables heavy. 
24 Current metrical theory excludes prevocalic consonants as a weight factor. However, 
weightful geminate onsets are reported for Pattani Malay by Hajek & Goedemans (2003). 
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 Considering the enormous diversity we already have encountered in the world 
of stress, one might guess this is not the complete story. And indeed it is not. To 
these three weight factors, we must add another one, labeled prominence. In 
systems that use prominence to determine whether syllables are heavy or light, 
certain properties of the segments in the syllable count towards weight, not their 
mere presence. There are various properties that come into play here. One of the 
most important ones is tone. In languages that have contrastively pitched syllables 
(i.e. tone languages), stress may be sensitive to such distinctions and, for example, 
be located on the leftmost or rightmost high-pitched syllable in the stress window. 
Look at the Sikaritai (Trans New Guinea Phylum; Papua Province, Indonesia) 
examples in (17) in which the last high-toned syllable is stressed, or else the first 
syllable (acute accent indicates high tone).  
 
(17) sE@bE@»k"@    ‘narrow’ hu@»Ra@RE ‘male’
 »aparE ‘handle’   
 
Another prominence factor concerns vowel aperture, or more generally vowel 
quality. If overall vowel quality is relevant, the opposition typically is reduced 
(light) as opposed to full (heavy vowels). We will see such vowel quality systems 
abundantly in the Austronesian languages in section 4.3. If aperture is relevant, more 
open (low) vowels will count as heavy, as opposed to closed (high) vowels. The 
Yindjibarndi (Pama-Nyungan; Western Australia) examples in (18) show initial 
stress unless the second syllable contains a low long vowel. 
 
(18) »martuur«raa   ‘twilight’ nyi»laarti    ‘native mead’ 
 
This behavior reflects a general tendency among prominence factors. Many of these 
divide syllables such that the more sonorous ones are heavy while the others are 
light. The next prominence factor directly relates to consonant sonority. In Inga 
(Quechuan; Colombia) only sonorant codas make syllables heavy, while syllables 
ending in obstruents are light. The final syllable is stressed if it is heavy, otherwise 
stress is penultimate. Some examples are given in (19). 
 
(19) ya»war  ‘blood’  »kančis          ‘seven’ 

apa»muy ‘to bring’ kam»kuna ‘you.PL’  
 
Languages with other heavy-light divisions among the set of possible codas exist as 
well. Quite often these involve the glottal stop. In Mam (Mayan; Guatemala), for 
instance, weight is assigned according to a scale (a phenomenon we find more often) 
in which syllables with long vowels are the heaviest, followed by syllables that have 
a glottal stop in the coda. Syllables closed by any other consonant than the glottal 
stop are at the bottom of the scale.  

To the four weight categories described above we add a final one. We have 
already noted in section 4.2.2 that we view syllables that are lexically marked for 
stress as heavy. Therefore we must now add lexical marking to the weight factors. 
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Before we can finally draw the figure showing how these five weight factors are 
divided over the quantity-sensitive languages, we should note that combination 
systems exist. Some languages combine weight factors to determine syllabic weight. 
An example is Kara (Austronesian, New Ireland, Papua New Guinea), in which 
stress falls on the last syllable with an /a/ in the nucleus (Prominence), else, if there 
are no such syllables, on the last closed syllable (as per 16b), otherwise on the first 
syllable. We cannot show all the possible combinations here, so we choose to 
present these languages in one category ‘Combined factors’. Thus we arrive at 
Figure 3. 
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25

Figure 3: Weight factors. Bars represent percentages with respect to all languages in 
StressTyp that use weight in the assignment of main stress (N = 223). (V: = long vowels, C = 
closing consonants). 

0

10

20

15%

5

 
 



ELLEN VAN ZANTEN & ROB GOEDEMANS 
 

76 

The numbers we have found are not altogether unexpected.25 It has since long 
been claimed that the “long vowels are heavy” group contains the most languages. 
Fewer languages, but still a sizeable number, count closing consonants as well as 
long vowels. Languages that only count closing consonants fall in a smaller group, 
simply because there are fewer languages that have no long vowels, and quantity-
sensitive languages that do have long vowels nearly always count them towards 
weight (see Goedemans & van der Hulst, 2005).  

What is unexpected about Figure 3 is the large number of prominence systems. 
These were long considered a minority group and did not receive nearly as much 
attention in the literature as the “true” weight systems. We have shown here that 
prominence systems form a sizeable piece of the metrical pie, and should therefore 
be accommodated more easily and directly in phonological stress theories.  
 
 
4.2.4 Summary 

Fixed-stress languages make up 56% of the total of 506 languages in StressTyp, 
while variable-stress languages account for the other 44%. All the fixed-stress 
languages locate stress at the left or right word edge, with penultimate stress being 
the preferred option. Stress on the second, third or antepenultimate syllable is rare. 
For bounded variable-stress languages, we find a rather similar division. Like fixed-
stress languages, variable-stress languages with bounded stress rules prefer word 
edges, especially the right word edge. It is obvious that, worldwide, word-boundary 
marking languages form by far the largest group (83% in our sample).  

Lexical stress languages form the smallest group; only 4% of the languages in 
StressTyp use stress phonemically. The percentage of languages using stress merely 
as a word counter is three times as high: 13%. Table 1 summarizes the stress types 
found in StressTyp from a functional point of view.  
 
 
Table 1: Percentages of languages in the StressTyp database that use stress location as a 
boundary marker, word distinguisher or word counter. 
 
Sample N Demarcative stress Distinctive 

stress 
Word counter 

  Fixed Bounded Total Lexical Unbounded Composite Total 
Worldwide 506 56 27 83 4 11 2 13 
 
 
Now that we have set the stage, we will look at the stress properties of the 
Austronesian and Papuan languages. It should be insightful to see how these differ 
from the general picture. In sections 4.3 and 4.4 we will present the three figures 

                                                 
25 The number of ‘Lexical’ languages in Figure 3 is higher than in Figure 2 because some 
languages from the (R, R*, L, L*) group use lexicality to determine stress locations (see end 
of section 2.2). 
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from this section again, but then drawn from samples of Austronesian and Papuan 
languages, respectively. 
  
 
4.3  Stress in Austronesian languages 
 
The Austronesian language family is divided into four highest order subgroups, three of 
which contain languages spoken on Taiwan (sometimes called ‘Formosan’ languages). 
The fourth first order subgroup, Malayo-Polynesian (MP), comprises all the 
Austronesian languages spoken outside Taiwan. This subgroup is further divided into 
Western MP and Central-Eastern MP. Central-Eastern MP, finally, has three subgroups, 
viz. Central MP, South Halmahera-West New Guinea26, and Oceanic (Blust 1978). The 
various subgroups differ considerably with respect to their predominant stress patterns. 

The StressTyp database contains 117 of the estimated 1262 Austronesian 
languages (Ethnologue 2005), amounting to almost 10%. Note, however, that the 
sizes of samples for the various subgroups are not the same. The Central Malayo-
Polynesian subgroup is represented best:  almost 15% of the languages belonging to 
this subgroup are included in the database. The Oceanic subgroup (493 languages), 
on the other hand, is represented by a sample of 31 languages only, i.e. just over 6%. 
Finally, only one of the 23 Formosan languages is included. 
 
 
4.3.1  Fixed stress patterns 
 
We pointed out in section 4.2.1 that, in the database as a whole, fixed stress occurs 
slightly more frequently than variable stress, and that fixed stress is found most 
often on the right-hand side of the word. Amongst the 117 Austronesian languages 
in the database the proportion of fixed stress languages is roughly two-thirds (78 
languages). Apparently, the word-boundary marking function of stress is widespread 
amongst Austronesian languages. As expected, stress is generally located on the 
right-hand side of the word, and the preference for penultimate stress, which was 
found to be a worldwide feature, is now overwhelming: 80% of the fixed-stress 
languages27; cf. Figure 4. Only 20% belong to all the other fixed-stress categories 
taken together. In particular, the small number of initial stress languages (four only) 
does not conform to the global picture, in which approximately one-third of the 
languages has initial stress.  

Within the Austronesian language family, there is a relation between subgroup 
and fixed-stress pattern. Central and Western MP languages tend to place the stress 
on the right-hand side of the word, whereas in Oceanic languages the patterns are 
more evenly spread. This may have to do with the considerable sociolinguistic 
contact that occurred between Western Oceanic and Papuan languages. The large 
majority of the Central and Western MP fixed-stress languages in the database have 

                                                 
26 Or: South Halmahera-Irian Jaya. 
27 This includes seventeen languages that have some exceptional words in which the stress is 
not in penultimate position. 
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penultimate stress, and five of the seven languages with stress on the final syllable in 
the database are Western MP languages. In contrast, the four Austronesian initial 
stress languages all belong to the Oceanic subgroup. The one language with stress 
on the second syllable, as well as the four languages with antepenultimate stress also 
belong to the Oceanic subgroup.28   
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Figure 4: Fixed stress locations in Austronesian languages. Bars represent percentages with 
respect to all Austronesian fixed-stress languages in StressTyp (N = 78). 
 
 
4.3.2  Variable stress patterns 
 
Amongst Austronesian languages the proportion of variable-stress languages is 
relatively small; only one third (39 of the 117 languages) has variable stress. 
Amongst these, the preference for the right edge of the word, which was obvious for 
the worldwide sample (Figure 2), is even more outspoken. As visualized in Figure 5, 
over 80% of the 39 Austronesian variable-stress languages locate the stress on one 
of the rightmost two syllables. The Austronesian variable-stress languages are thus 
                                                 
28 Lynch, Ross & Crowley (2002: 35) state that the stress generally falls on the penultimate 
syllable in Oceanic languages. They provide grammar sketches of 43 Oceanic languages (36 
of which are not included in StressTyp). Of these 43 languages 35 place the stress on the 
right-hand side of the word, and five on the left-hand side; three languages appear to have no 
word-based stress. 
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remarkably similar to the fixed-stress languages of this family (Figure 4): in the 
overwhelming majority of fixed and variable-stress languages, stress is located at the 
right-hand side of the word. In sharp contrast to this, the numbers of lexical-stress 
languages (2%) and unbounded languages (3%) are almost negligible.  
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Figure 5: Variable stress locations in Austronesian languages. Bars represent percentages with 
respect to all Austronesian variable-stress languages in StressTyp (N = 39). 
 
 
Yet again we find some differentiation between the sub-groups; the stress patterns of 
the Oceanic languages being more varied than those of the other subgroups. The R 
pattern (stress on penult or final syllable) is found in all sub-groups. But almost all 
non-R languages are Oceanic: the two lexical stress languages, as well as the one L 
(bounded stress on left edge). Four out of the five unbounded languages also belong 
to the Oceanic subgroup. The one R* language (stress varies between antepenult and 
penult), however, belongs to the Western MP subgroup. 
 
 
4.3.3  Weight factors 
 
Vowel length is the most frequently occurring weight factor for quantity-sensitive 
languages (cf. Figure 3). Figure 6 shows that this factor is also important for 
Austronesian languages: thirteen of the 39 Austronesian variable-stress languages 
use vowel length to determine their stress pattern. Second largest is ‘Prominence’ 
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(eleven languages), which denotes systems in which stress is sensitive to vocalic 
prominence. This category includes eight languages in which schwa is counted as 
light while all other vowels are heavy. Less important weight factors are syllable 
closure, which determines syllable weight in four languages, while in three 
languages both vowel length and syllable closure play a role. As mentioned before, 
lexical stress appears to be rare in Austronesian languages: only two languages in 
our sample use it. 

Figure 6: Weight factors in Austronesian languages. Bars represent percentages with respect 
to all Austronesian languages in StressTyp that use weight in the assignment of main stress (N 
= 39). 
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4.3.4  Summary 
 
The Austronesian languages constitute one family, and this is reflected in their stress 
patterns. More than half (62) of the 117 Austronesian languages in StressTyp belong 
to one single category: they all have fixed stress on the penultimate syllable. When 
we consider fixed and variable-stress languages together, around 80% place stress at 
the right-hand side of the word. For the Western MP sub-group this percentage is 
even higher. Deviating patterns, on the other hand, are primarily found amongst the 
Oceanic languages.  
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From a functional point of view, the demarcative function of stress is of 
overriding importance in Austronesian languages: 67% use fixed stress and 28% 
(80% of the variable-stress languages) have a (right-) bounded stress system. 
Together, 95% of all Austronesian stress languages use stress to signal word 
boundaries.  

 
Table 2: Percentages of Austronesian languages in the StressTyp database that use stress 
location as a boundary marker, word distinguisher or word counter. 
 

Sample N Demarcative stress Distinctive stress Word counter 
  Fixed Bounded Total Lexical Unbounded 
Austronesian 117 67 28 95 2 3 

 
 
Although we have given a quantitative overview of stress properties of Austronesian 
languages, we hasten to note that we cannot, and must not, put too much faith in the 
exact numbers. Grammarians make mistakes, and the database is only as good as the 
sources that were used to fill it. For Austronesian languages, extra caution is 
warranted in this respect. Stress in these languages is often described as weak, or 
difficult to distinguish (van Zanten, Stoel & Remijsen to appear). Such remarks may 
cast some doubt on the reported stress rule. A case in point is the Indonesian 
language. Elsewhere in this volume we report on our efforts to resolve the 
discussion on stress in Indonesian (Goedemans & van Zanten, this volume). 
 
 
4.4  Stress in Papuan languages 
 
Whereas the Austronesian languages all belong to one family, the situation for the 
so-called Papuan languages is quite different. They constitute over sixty language 
families, plus a number of ‘isolates’. The number of languages and language 
families makes the area where they are spoken, viz. the island of New Guinea and 
her direct surroundings, the most diverse area in the world in linguistic terms (Foley 
1986, Wurm 1982). Of the around 750 ‘Papuan’ languages, we found 64 which are 
described in the literature as having word-based stress29; cf. van Zanten & Dol (to 
appear).  
 
 

                                                 
29 This is not to say that these 64 (41 of which are included in the StressTyp database) are the 
only Papuan languages that have stress; the prosodies of many languages in the area have not 
yet been researched. 
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4.4.1  Fixed stress patterns 
 
As in the StressTyp database as a whole, Papuan fixed-stress languages and 
variable-stress languages form virtually equally large groups: 30 fixed-stress 
languages versus 34 variable-stress languages. As Figure 7 shows, fixed stress is 
most often positioned at one of the word edges, in line with its demarcative function. 
Stress on the second or antepenultimate syllable is exceptional: one language each. 
Stress is more frequent at the right-hand side than at the left-hand side of the word, 
but there is no bias towards the penultimate-stress category, which is only 
marginally larger than the final-stress category (nine and eight languages, 
respectively). Left-oriented stress is not uncommon amongst Papuan languages; 
about one-third (eleven languages) has stress on the initial syllable. This is in line 
with the global situation. In fact, initial stress is the largest fixed-stress category 
amongst the Papuan languages that we considered.  

Figure 7: Fixed stress locations in Papuan languages. Bars represent percentages with respect 
to all Papuan fixed-stress languages in the sample (N = 30).  
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4.4.2  Variable stress patterns 
 
A slight majority of the Papuan stress languages (34 out of 64), has variable stress. 
Papuan variable-stress languages do not seem to have a preference for either word 
edge. Almost two-thirds have either lexical stress or an unbounded system; cf. 
Figure 8.  In this respect the Papuan variable-stress languages strongly deviate from 
the global tendencies we found in Figure 2, as well as from Papuan fixed-stress 
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languages (fig. 7). The largest category (fourteen languages) is the lexical-stress 
category, in which stress may occur anywhere in the word.  

Amongst the variable-stress patterns in the stricter sense, the ‘Unbounded’ 
category is the largest, with eight languages. The share of unbounded systems is thus 
just over 20%, which approaches the percentage of unbounded systems found in the 
overall sample. The ‘Composite systems’ category contains four languages that have 
stress rules in which two regular patterns are combined. The Unbounded, Lexical 
and Composite Systems categories together contain 26 languages. In contrast, the 
left and right-oriented languages number only eight. If our sample is representative, 
Papuan variable-stress languages surprisingly rarely locate the stress near one of the 
word edges. Instead, main stress may occur anywhere in the word. In this respect, 
the Papuan languages strongly deviate from the general picture presented in section 
4.2, in which the majority of languages have (variable) stress on the right side of the 
word.  

Figure 8: Variable stress locations in Papuan languages. Bars represent percentages with 
respect to all Papuan variable-stress languages in the sample (N = 34). 
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4.4.3  Weight factors 
 
If we disregard the largest single category, ‘Lexical’, we notice that ‘Prominence’ is 
the most frequently occurring weight factor amongst our Papuan languages. This 
factor includes four languages in which vowel quality determines stress position and 
seven languages for which tone is the determining weight factor. The co-occurrence 
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of word-based tonal features and stress makes Papuan languages particularly 
interesting. Van Zanten & Dol (to appear) found twelve such ‘hybrid’ languages in 
the literature. In seven of these, (high) tone determines the location of stress.30 The 
weight factors ‘Vowel length’ and ‘Syllable closure’ do occur, but seem to play a 
minor role in determining syllable weight in Papuan languages. 
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Figure 9: Weight factors in Papuan languages. Bars represent percentages with respect to all 
Papuan languages in the sample that use weight in the assignment of main stress (N = 34). 

                                                 
30 In the remaining five ‘hybrid’ languages, tone seems to occur independently of stress 
position (four fixed-stress languages) or tone is conditioned by stress position (one language).  
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4.4.4  To sum up 
 
We found slightly more Papuan variable-stress languages than fixed-stress 
languages, and in a large majority of the variable-stress languages, stress may occur 
anywhere in the word; only the eight variable-stress languages exhibit a bias towards 
positioning the stress near word edges. Papuan variable-stress systems thus deviate 
from the trends observed for the world’s languages in general.  
 
From a functional viewpoint, most Papuan languages in our sample (59%) use stress 
as a boundary marker: all fixed stress languages (30 languages, or 47%) as well as 
the eight bounded languages (12% of all Papuan stress languages). The word-
differentiating function is used by the fourteen lexical stress languages (22%). The 
unbounded and composite systems together make up 19% of the Papuan languages; 
they may only serve the word-counting function. 

 

Table 3: Percentages of Papuan languages in our sample that use stress position as a boundary 
marker, word distinguisher or word counter. 
 
Sample N Demarcative stress Distinctive 

stress 
Word counter 

  Fixed Bounded Total Lexical Unbounded Composite Total 
Papuan 64 47 12 59 22 13 6 19 
 
 
4.5  Demarcative, word-distinguishing and word-counter functions 
 
In the introduction, we noted three functions for word stress: (i) stress can signal 
word boundaries, (ii) stress can distinguish otherwise identical words, and (iii) stress 
can serve as a word counter. Lexical stress systems have the second, word-
distinguishing function, whereas the demarcative function is typical for fixed-stress 
systems. Variable stress may also be looked upon as having a demarcative function, 
as the stress position is often restricted to a two-syllable window at one of the word 
edges. Unbounded systems and composite systems can have neither of these 
functions as the stress may be positioned anywhere in the word. They merely have a 
word-counter function. Table 4 summarizes our findings on the way in which the 
languages that we looked at use stress position. 
 Of the 506 languages in the StressTyp database, 56% have fixed stress, and thus 
use stress in a clearly demarcative fashion. A majority of the variable-stress 
languages (viz. the bounded languages; 27% of total) also use stress in this way. 
Altogether, 83% of the languages in the StressTyp database use stress as word-
boundary marker. Therefore, it seems safe to conclude that in a large majority of the 
world’s stress languages, stress has a demarcative function. In contrast, a mere 4% 
of the StressTyp languages employ word-distinguishing lexical stress. The 
remaining 13% or so use stress a word counter.  
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Table 4. Percentages of sample languages that use stress position as a boundary marker, word 
distinguisher or word counter. 
 

Sample N Demarcative stress Distinctive 
stress 

Word counter 

  Fixed Bounded Total Lexical Unbounded Composite Total 
Worldw. 506 56 27 83 4 11 2 13 
Austron. 117 67 28 95 2 03 0 03 
Papuan 064 47 12 59 22 13 6 19 

 
 
Of the researched Austronesian languages, 67% have fixed stress. Moreover, of the 
39 variable-stress languages over 80% is on one of the final two syllables (28% of 
total), putting the overall percentage of Austronesian languages with demarcative 
stress at 95. Lexical stress is extremely rare in the Austronesian family: a mere two 
(Oceanic) languages use stress as a word-distinguishing device. Finally, 3% of the 
languages have unbounded word-counting stresses. 
 Somewhat less than half of our Papuan languages have fixed stress. Apart from 
this, about one-third of the Papuan variable-stress languages also use stress as a 
boundary marker (12% of total). Therefore, altogether 59% of the Papuan stress 
languages that we looked at have demarcative stress. Word-boundary marking is 
thus the most important stress function for Papuan languages as well, although 
relatively large proportions make use of the word-distinguishing (lexical stress; 
22%) and word-counter functions (unbounded and composite systems; 19%). 
 It is clear that the demarcative function of stress far outweighs its word-
distinguishing function. This holds for the world’s languages in general, and also for 
the specific groups of languages we researched. It appears, then, that in speech 
communication it is more valuable to use stress position to identify word boundaries 
(usually right-hand boundaries), than to differentiate between words. This is 
possibly because differentiation between words is also − and in a more powerful 
way − achieved with the aid of consonants and vowels, or tones.31 
 
 
4.6  Conclusion 
 
We have quantified existing stress data of two very different groups of languages 
and compared these to the StressTyp sample of languages of the world. Of the 
StressTyp languages, 56% have fixed stress and 44% variable stress. A large 
majority of both fixed and variable-stress languages has stress near one of the 
word’s edges, mostly at the right-hand side. Austronesian languages basically follow 
the main global patterning in that stress is located at the right-hand side of the word, 
mostly on the penultimate syllable. The proportion of fixed-stress languages in this 
group is comparatively large: 67%. Thirty-three percent of the Austronesian 
                                                 
31 Though specific tones at edges could, arguably, serve as excellent boundary markers; see 
Duanmu (1999, 2004) for a discussion of tone systems and metrical devices used in their 
analyses.  
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languages have variable stress. Amongst the Austronesian family, the largest 
variation is found in the Oceanic area. The data for the Papuan languages is quite 
different from the Austronesian picture. The Papuan area is known for its linguistic 
diversity and this is mirrored by the great diversity of stress types. In particular, 
twenty-two percent of the Papuan stress languages have lexical stress, as opposed to 
the estimated around four to five percent worldwide.  
 We estimate that, roughly, four-fifth of the world’s languages use stress as a 
boundary marker. In contrast, only one in twenty stress languages have lexical 
stress. The percentage of languages that uses stress as a word counter is 
approximately three times as large (13%). The surprisingly rare use of lexicality is 
partly due to the fact that we looked at predominant stress rules only (cf. section 4.2, 
note 6). Hence, only languages that use purely lexical stress rules were counted in 
this category. It is well known, however, that lexicality often occurs next to a 
dominant general rule, as in Dutch and English and a number of Austronesian 
languages. Such languages were not included in the ‘Lexical’ category, but in the 
category determined by their main stress rule. The relatively large number of 
languages that act like Dutch and English creates the impression that lexicality is a 
more dominant feature than it actually is. 
 All in all, van der Hulst (to appear) is certainly right in stressing the importance 
of boundary marking. The sheer numbers show that this is the most common 
function of word stress in speech communication.  
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