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5.1 Introduction 

The most significant contribution to phonological theory in the past seven decades was the 

notion of distinctive features. We saw in Paper 2 the main properties of distinctive features 

that led to intensive work in generative phonology. We saw how a restricted set of 

distinctive features could be shown to compose segments and how phonological rules 

using the features could account for the knowledge of language and lead to simpler 

grammars in a way that could not be accounted for otherwise.  

Another significant contribution to phonological theory came by way of resolutions of 

analytical problems regarding the suprasegmental phenomena of tone and stress in terms 

of non-linear phonological representations. 

5.2 Two types of non-linear representations 

Standard generative phonology conceived of these phenomena as lying in the unilinear 

mode of phonological representation and the view of segments as absolute units. In an 

effort to account for these phenomena within the overall theory of generative phonology, it 

was shown that the unilinear view of phonological representation must give way to a non-

linear view.  Two types of non-linear representations were proposed to account for 

suprasegmental phenomena of stress and tone. One, that can be called constituent 

structure non-linearity, was used for the description of stress in words and in sentences. 

The standard way in which stress was described in generative phonology was in the form 
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of linearly arranged sequences of vowel and consonant segments, as shown in (5/1) below, 

for stress occurring in the penultimate syllable:  

 (5/1)  V → [+stress] / ____ C0 V C0 # 

(5/1/) states that irrespective of the final vowel and the consonants in the final and 

penultimate syllables, the penultimate vowel is stressed. The rule can be shown to apply in 

many languages, such as Spanish. This linear way of accounting for stress could be seen to 

be not objectionable for fixed systems and for words in such systems. But for languages, 

with stress falling on different syllables depending on the structures of the syllables and 

the syllabic size of the word, the stress rule had to be quite complex, showing long 

sequences of segments in the context of the rule, as, for example in the stress rule in Latin, 

presented in (5/2) from Sommerstein (1977: 138):   

 (5.2)  

 V → [+stress] / ___ (C0 (  V            C01        ) V) C0# 

           [-tense]        [-son]  +cons 

           +son 

            -nas 

 

Sommerstein describes the Latin Stress rule thus: “This placed stress on the initial 

antepenultimate syllable of a word, if the penultimate syllable had a short vowel and this 

vowel was followed by no more than one consonant or by an obstruent or a liquid; 

otherwise on the penultimate; the penultimate was also stressed if the word, while 

otherwise meeting the conditions for antepenultimate stress, had only syllables; and 

monosyllables received stress on their only syllable.” (Sommesrstein 1977:138) 

As is obvious, (5/2) is such a complex rule that it forces you to wonder if a phonological 

rule could be of this form. Interestingly, (5/2) is close to the form of the rule for stress in  

English.  It came to be shown that the prosodic phenomenon of stress at both the sentence 

and the word levels is best represented as resulting from the relation of relative 

prominence of syllables and words. Thus, (5/3) presents non-linear representations of the 

sentence John went home and of the words defer and differ, on the one hand, and of 

ˈsatisˌfactory and eˌxamiˈnation, on the other. In the sentence 2John 3went 1home, the word 

home has the highest degree of stress, followed by John and went consecutively. The English 

words deˈfer and ˈdiffer show two different patterns of stress, one in which the first syllable 

is stressed and the other in which the second syllable is stressed. The words ˈadverˌtise and 

ˌsatisˈfactory show the primary and the secondary stresses occurring in the opposite order. 

They are represented thus.  
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(5/3) shows the prosodic phonological representations of sentences and words as 

hierarchical units with constitute-constituent parts. The stress patterns in sentences and 

words were shown to follow from the relationship of strong versus weak constituents. We 

will return to a detailed discussion of the constituent structural hierarchical representation 

of words in a following module on metrical phonology. 

(5/3)  
(a)  2John 3went 1home   (b) (i) deˈfer  (ii) ˈdiffer 
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John went  home  
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The other type of non-linearity used for phonological representation is multilinear non-

linearity. This was used to represent tone in the first instance, as shown for the vowel [ɪ] 

with different tonal patterns in (5/4) below.  

 

 

 

 

 

  

(5/4)  
 Register tones   Contour tones 
 
  ɪ ɪ     ɪ  ɪ     ɪ    ɪ 

 

  

 

             L H    H L L H H L H L H L 
 
 

The basic assumption in standard generative phonology was that tones could be 

represented as features, [±HIGH], [±LOW] or [±FALL], as for the vowels in the Paite words 

in (5/5): 

 (5/5)  / pol2/  ‘hay’ /pol13/  ‘interactV’  

     
  
  +syll   +syll 
   -cons   -cons 
   +back   +back  
   -high   -high 
   -low   -low 
   -HIGH   +FALL 
   -LOW 
    
As Hyman (2011) explains, although register tones could be described as features in a 
feature matrix, it was difficult to represent the phonetic property of contour tones with 
“edge effects” such as H for the beginning and L for the end of a Falling tone within the 
system of single feature representations. To represent a feature such as Falling tone as 
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[+HIGH] [+LOW] as, for instance, for the above word /pol13/ ‘interactV’, would be quite against 
the grain of the theory, which allows single feature representation on a vertical matrix.   
 
 (5/6) 
 
  /pol13/  ‘interactV’ 
 
   

+syll    
   -cons    
   +back     
   -high    
   -low    
   [+HIGH][+LOW] 
 
In order to address the problem of the representation of contour tones and other related 

matters, Goldsmith (1956) proposed the theory of Autosegmental Phonology. The theory is 

described with its main features below. 

5.3 Autosegmental Phonology 

In structural phonology, phenomena such as tone, stress and aspiration were noticed to 

behave separate from segmental phenomena in being overlaid on them. Two main 

approaches were found to address the problem of describing suprasegmental phenomena- 

one, as Simultaneous Components or Long Components by the American linguists Zellig 

Harris and Jules Bloch, and two, as prosodic elements in Prosodic Analysis by the British 

linguist John Firth.  

Firth’s Prosodic Analysis was a fully developed approach to the analysis of prosodic 

phenomena. Its main claim was that prosodic phenomena such as stress, tone and 

aspiration were related to different phonological domains. Prosodic phenomena were 

called prosodic elements. Following is the list of prosodic domains and of prosodic 

elements (drawn from Robins 1957) related to them.  

 (5/7)  

 Sentence: Intonation 

Sentence Pieces: Length, Stress, Tone relations between components 

 Syllable: Length, Tone, Stress, Palatalization, Labiovelarization 

 Syllable Parts: Aspiration, Retroflection, Plosion, Unexploded closure  
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Non-prosodic phenomena were called phonematic elements. They operated at the 

phoneme level. 

 A question arises at this point- Why don’t we simply take the structuralist theories of long 

components and prosodic analysis to describe prosodic phenomena?  There are two main 

reasons for choosing to opt for a theory such as Autosegmental Phonology that will be 

presented here. One, in the approach to the study of long components, the prosodic units 

and the segmental units are assumed to be tied up with each other, and not independent of 

each other. This is not the case, however, in the theory of Prosodic Analysis, which 

considers them to be independent of one another. Prosodic Analysis is thus a precursor to 

the theory of Autosegmental Phonology in assuming the independence of prosodic features 

and segments. Yet, Prosodic Analysis cannot be a choice in generative phonology.  Neither 

of the structuralist theories shares the goals of generative phonology, which is to account 

for the phonological knowledge of the native speaker-hearer, and its methods of presenting 

evidence and argumentation. As we saw in preceding modules, the method of presenting a 

generative phonological analysis consists in the use of intuition and counter-evidence as 

well as the criteria of simplicity and generality in choosing between analyses. 

Autosegmental Phonology is a sub-theory of generative phonology in these respects. 

Besides, it shares the basic conception of the model of standard generative phonology, 

which lies in assuming two levels of phonological representation (the underlying and the 

surface levels) and the function of phonological features to relate the two levels. The main 

revision that Autosegmental Phonology proposes in the theory of generative phonology 

consists in proposing (a) non-linear representations and associations among them, and, 

consequently, (b) a new formalism of rules, leading to the account of various phenomena 

such as tone, vowel harmony and compensatory lengthening, that appeared difficult to 

explain in the linear conception of phonological representation.  

What is the main property of a phonological rule in standard generative phonology? It 

consists in the change of a feature value apart from deletion and addition of segments, as 

can be seen in (5/2) as well as in (5/7): 

 (5/7) 

 (i) [-syllabic, +cons, -son, +voice] → [-voice]/ ___# 

  I.e., A voiced obstruent is devoiced at the end of words 

 (ii)  [+syll, -cons] → ø / [+syll, -cons] ____ 

  I.e., A vowel is deleted following another vowel  

 (iii)  ø → [-syll, -cons, +hi, αback] / [+syll, -cons] _____ [+syll, -cons, -low, αback]  
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I.e., A palatal glide [j] or a labial-velar glide [w] is inserted between any vowel 

anda non-low front or back vowel, respectively. 

Autosegmental Phonology introduces a new formalism, as can be seen in (5/8) 

 (5/8)   

   
                (5/8) 
 
                (i) T (ii) T T 
    |  | 
  V  V  V  V V 
 

 

The representations in (5/8) show the spreading of tone to vowels in (i) and delinking of a 

tone with a vowel and a re-linking of the vowel with a previous tone in (ii). This form of 

describing phonological processes came to be available in Autosegmental Phonology. 

5.4 Extension of Autosegmental Phonology to phenomena other than tone 

Autosegmental Phonology arose as a solution to the problem of accounting for contour 

tones. The idea of an independent tier of an autosegment of tone led to the possibility of 

accounting for other aspects of tone as well other phonological phenomena. The logical 

basis of investigation other phonological phenomena in terms of the analytical framework 

of Autosegmental phonology was the assumption that the nature of organizing tones could 

not be limited to tone alone. The theory of Autosegmental phonology has thus come to be 

applied to many other phenomena. 

Spreading phenomena 

The first extension of Autosegmental Phonology was to the processes of spreading- in the 

main, vowel harmony and nasalization. The basic attempt in Autosegmental phonological 

analyses is to look for processes that can be accounted for by positing independent tiers of 

phonological features. Nasalization and vowel harmony were thus described in terms of the 

autosegments of the relevant features, such as [+nasal] and [+round] (for roundness 

harmony), spreading onto a sequence of segments.  

C-V tier 

The intricate problem of explaining the verbal morphology of Arabic, which had appeared 

intractable, came to be explained in terms of the Autosegmental tier of C-V for 

morphological units in Arabic. The idea came to be extended to the explanation of several 
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other phenomena relating to the C-V tier, such as compensatory lengthening and 

gemination.  

Grid representation in metrical theory  

The description of stress in terms of hierarchically related constituents of the syllable, the 

foot and the word came to be easily translatable into Autosegmental tiers of grids for each 

of these levels, as can be seen for the representation of the word ˌsatisˈfactory: 

 (5/9)  satisfactory 

   x   Wd 

   x       x               Foot 

    x  x  x  x  x   Syllable  

The representation of the word ˌsatisˈfactory given in (5/9) ignores certain details but 

shows how the tree structure of the word given in (5/3) translates into autosegmental grid 

structure. The word level represents primary stress, the foot level represents the stresses 

and the syllable level represents the number of syllables in the word. The autosegmental 

grid framework for describing word and sentence stress brought about considerable 

simplicity in the metrical theory of stress. 

Feature geometry 

 A fundamental change in the conception of distinctive features came be proposed and used 

to explanatory advantage in accounting for assimilatory processes, among others. The 

notion of distinctive features proposed as bundles of features, as we have discussed several 

times before, came to be replaced with the individual features and groups of features 

organized on independent tiers. The modification in the nature of representation of 

distinctive features came to be known as feature geometry.  

In the following modules we take up the different phenomena that are accountable within 

the theory of autosegmental phonology. The extension of the theory first proposed to 

account for the problem of representing contour tones to encompass a large set of 

phenomena shows how a fertile theory such as autosegmental phonology comes to have 

productive application. It very well demonstrates that significant scientific theories grow 

not only through modification but also through creative application.  

5.5 Principles and Fate of Multilinearity  

The development of autosegmental phonology as a theory of phonology to account for a 

large number of phenomena has led to a deeper understanding of phonological structures 
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and their organization. The principles relate to various aspects, such as the sequencing of 

autosegments (Obligatory Contour Principle, OCP, for short) and association of 

autosegments (the Linking Constraint). The basic function of these principles is to claim 

that the representation and change in the representation of autosegments is constrained to 

give all and only those structures predicted by the theory, as we will see in the following 

modules. 

It should be noted that multilinear representations in autosegmental phonology are 

proposed as part of the mental representations of phonological units and structures. A 

question that naturally arises with regard to multilinear representations is, how do they 

bear on speech articulation? In other words, what is the fate of the multilinear phonological 

representation in speech? The answer to that question is that the theory has the device 

known as Tier Conflation, which conflates the multilinearly organized tiers on a single plain 

preceding speech articulation. As speech is produced in the single dimension of time, the 

autosegments get reorganized in the dimension of time.   

5.6 Summary 

In what has gone above in the present module, we have taken an extensive look at the 

beginnings of non-linear phonology. We saw that non-linear representations are of two 

types- constituent-structure type and multi-linear type. Whereas the phenomenon of stress 

is explicable in terms of the constituent-structure type of non-linearity, the phenomenon of 

tone is explicable in terms of multilinear non-linearity.  We then looked at the structural 

phonological treatment of prosodic phenomena and discussed the motivations for choosing 

a theory such as Autosegmental Phonology. We then had a brief overview of the extension 

of autosegmental phonology to processes other than ton. Finally, we pointed out the 

emergence of new principles in autosegmental phonology and addressed the question of 

the fate of multi-linearity in phonological derivation. In the following modules, we go into 

the details of the description of the following phenomena- tone, vowel harmony, 

nasalization, compensatory lengthening and assimilation- in terms of the sub-theories of 

auto-segmental phonology.  

 

  


