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LINEARISATION AND STRESS ASSIGNMENT

IN PRECEDENCE-FREE PHONOLOGY: THE

CASE OF ENGLISH*

KUNIYA, NASUKAWA (TOHOKU GAKUIN UNIVERSITY)

This  paper  argues  how  phonological  structure,  which  consists  of

asymmetric relations between categories, phonetically manifests itself

in  the  context  of  Precedence-free  Phonology  (Nasukawa  2014,

2017abc, Nasukawa and Backley 2015). In this model, as discussed in

the syntax literature (Kayne 1994; Cinque 1993; Kural 2005; Abels

and Neeleman 2012, Tokizaki 2013, 2018; Toyoshima 2013), prece-

dence is solely the natural  outcome of interpreting the head-depen-

dency relations that hold between categories in hierarchical structure.

In the case of English, for example, dependents manifest themselves

first while heads are phonetically externalised second at all levels of

word-internal phonological hierarchical structure. In addition, depen-

dents (which are structurally the weakest in a domain) receive primary

stress. The paper also explores how these processes interact. 

linearisation, head-dependency, prominence, precedence, Precedence-

free Phonology

* This paper reports on the progress of an ongoing research program which experimentally explores
how far the phonological aspects of linguistic behaviour can be analysed without referring to prece-
dence or directionality. The program is working towards a unified approach to formal linguistic struc-
ture. 

PAGE 240

RADICAL: A JOURNAL OF PHONOLOGY, 1



NASUKAWA, K. 2020. LINEARISATION AND STRESS ASSIGNMENT IN PFP: THE CASE OF ENGLISH

1 THE STATUS OF PRECEDENCE IN PHONOLOGY

eginning students of phonology are usually taught that a word consists of a set of

discrete sounds (allowing for variation in terminology, depending on the instruc-

tor’s theoretical background) and that these sounds are ordered sequentially. Then, from

this position they learn how the linear ordering of sounds affects the analysis of linguis-

tic forms. The analysis in question could be concerned with, for example, phonological

phenomena such as the direction of local and long-distance assimilation, or with mor-

pho-phonological processes at morphological boundaries, or with the syllabification of

words (Halle 1990, 1997; et passim). 

B

Precedence relations between phonological units are formally encoded at various lev-

els of representation. In autosegmental approaches (e.g. Goldsmith 1976, 1990, et pas-

sim), for example, precedence relations between segments are encoded between skeletal

positions (alternatively called CV units, timing units, Root nodes) rather than between

whole segments. This allows autosegmental properties such as tones and distinctive fea-

tures to each occupy their own precedence-free tier, their linear order being determined

by the skeletal positions to which they are attached by association lines. Additionally, in

some canonical versions of Feature Geometry (Sagey 1986, McCarthy 1988) and Ele-

ment Geometry (Harris 1994), precedence relations are sometimes specified for particu-

lar  phonological  primes,  for example,  [–continuant]  and [+continuant]  or [stop]  and

[noise]  in  the  representation  of  affricates.  Taking this  idea further,  Rennison (1998)

specifies precedence relations between segment-internal sub-nodes for representing the

secondary  and  ternary  articulations  of  a  segment.  Furthermore,  it  is  not  only  in

word-internal domains where precedence relations are relevant; they have also been en-

coded in word formation processes such as prefixation and suffixation (Sproat 1985,

Marantz 1998, Embick and Noyer 2001). 

Precedence relations are used not only to specify the linear order of units but also to

provide a foundation for constructing syllable structure in some models of phonological
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derivation (Bromberger and Halle 1989: 57). Based on the characteristics of given seg-

ments and the relations between them, word-internal structure is built  in accordance

with language-specific rules. This state of affairs partly results from the view that the

phonological properties of a lexical item take the form of a bead-like string of skeletal

positions (segments). 

By contrast, in current approaches to syntax the consensus is that a syntactic repre-

sentation which is hierarchically structured makes no reference to the sequential order-

ing of units: nothing relating to precedence is formally encoded in syntactic representa-

tions (Chomsky 1981, 1995, 2001; Kayne 1994, et passim). Precedence relations are

generally seen as a by-product of the realisation/linearisation process, which maps the

hierarchical structure on to a left-to-right linear string at a point after the last operation

is applied in the overt syntax (Kural 2005: 367–368). However, there is no agreement

on how linearisation takes place: many proposals have been made regarding the nature

of  the  device  responsible  for  externalizing  syntactic  structure  (Haider  1992,  2013;

Kayne 1994; Cinque 1993; Kural 2005; Abels and Neeleman 2012; Bibauer and Roberts

2013;  Isardi  and  Raimy  2013,  Tokizaki  2013,  2018;  Tokizaki  and  Kuwana  2013;

Toyoshima 2013; Kitada 2019; and references therein).

Given that the existence/absence of precedence as a formal property is key to distin-

guishing phonology from syntax, what we need to investigate is the nature and formal

status of precedence in phonology. During the last thirty years this issue has been the fo-

cus of attention at many academic conferences, one of particular note being the “CUNY

Phonology Forum on precedence relationships in phonological grammar” (25–26 Janu-

ary 2017 at Graduate Center, CUNY, New York). At this meeting the discussion covered

many questions concerning the use of precedence relations (temporal or sequential) in

linguistics, including the following: 

(i) how precedence relations between units (e.g. segments) are encoded in phono-

logical representations
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(ii) the level of derivation at which precedence relations are introduced

(iii) the general cognitive functions that govern precedence in phonology

(iv) how the grammatical encoding of precedence relations changes during the lan-

guage acquisition period

(v) the type of phonological units to which precedence is assigned

(vi) whether  precedence  relations  are  derivable  from syllabic  or  other  prosodic

structure

(vii) whether precedence relations are needed in order to analyse phonological and

morpho-phonological phenomena

(viii) how the phonological representation of precedence is phonetically interpreted/

realised.

In addressing these questions, a good deal of insightful discussion ensued, much of it

leading to the viewpoint that precedence is inevitable in phonological representations.  

However, there is another way of viewing the nature of precedence in representa-

tions. Anderson (1987: 199–200) suggests that delinearisation, which came about fol-

lowing the advent of autosegmental approaches to phonological representation (Gold-

smith 1976, 1990; et passim), takes us towards the idea that linearity is predictable from

aspects  of  structure:  linearity  should be treated  as  a  derivative.  He also argues  that

“large classes of linearity stipulations be removed from lexical representations: that the

contrastive role of linearity is marginal” (Anderson 1987: 200). A similar discussion is

found, for example, in Fujimura (1992, 1994, 1995ab, 1996ab) and Haraguchi (1998,

2003),  which  claim  that  (i)  the  ordering  of  segments  is  not  relevant  to  underlying

phonological structure, (ii) the underlying phonological structure of syllables consists of

unordered sets of underspecified features, and (iii) phonology and phonetics are differ-

ent in nature, the former being unordered in the underlying structure while the latter is

ordered (Haraguchi 2003: 31). According to these authors, precedence cannot be treated

as a formal property and should be eliminated entirely from phonological representa-
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tions. 

This  shift  in thinking made some scholars  reinterpret  the nature of phonology to

bring it more in line with syntax. In a way which mirrored syntax, it was felt that no

precedence relations between units should be encoded in phonology, and that the se-

quential order of units should be viewed as a consequence of reading a given hierarchi-

cal structure formed by asymmetric relations between units. Cinque (1996) is represen-

tative of the body of work which employs phonological structures without precedence

relations between categories. 

(1) THE REPRESENTATION OF A PLURISYLLABIC WORD (Cinque 1996: 461)

Cinque proposes phonological structures such as (1), where the nucleus is regarded as

the head and the onset as the specifier of the nucleus. He then refers to the Linear Corre-

spondence Axiom (LCA: Kayne 1994), which was originally devised to linearise syn-

tactic structures, and extends its use to phonology in order to explain how the ordering

of segments in a word is determined. 

 Exploring  further  the  structural  parallel  between  phonology  and  syntax,  den

Dikken  and  van  der  Hulst  (2020)  builds  on  earlier  work  by  van  der  Hulst  (2005,

2010ab) and argues for the existence of just a single syntactic system (computational

system)  which  underlies  both  phonological  and  syntactic  architecture.  With  support

from many examples, they claim that phonology (segment-internal structure as well as
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syllable-internal structure) and syntax both employ the same computational mechanisms

that are usually regarded as syntactic, such as recursion, X-bar structure and the ‘light v’

structure of multi-argument constructs. With respect to the status of precedence relations

between units, the suggestion is that segment linearisation is in principle the same as in

syntax, although their discussion does not explicitly argue this point. 

Following the theoretical stance adopted in Cinque (1996), van der Hulst (2005,

2010b) and den Dikken and van der Hulst (2020), Nasukawa (2007, 2011) also main-

tains that syntactic structure and phonological structure should in principle be the same,

and investigates the possibility of omitting from phonological representations all prece-

dence  relations  between  units.  Nasukawa  argues  that  this  allows  precedence  to  be

viewed merely as a by-product of phonetic interpretation/realisation, thereby relating it

directly to the sensorimotor systems. What distinguishes Nasukawa (2007, 2011) from

other similar projects is that the items used to build phonological structure make no for-

mal reference to syllabic constituents such as onset, nucleus and syllable. Instead, these

items are taken exclusively from the set of primes called elements, which are monova-

lent (as opposed to binary-valued); each element can be directly mapped onto an acous-

tic pattern without the need to be combined with other elements (Kaye, Lowentamm and

Vergnaud 1985, 1990; Harris 1994, 2005; Harris and Lindsey 1995, 2000; Nasukawa

and Backley 2008; Backley 2011). This takes its inspiration not only from bare phrase

structure (Chomsky 1995) but also from a research program known as Precedence-free

Phonology, which refers in a non-arbitrary way to prosody-melody relations in which a

particular segment-internal property is disfavoured in a particular prosodic/syllabic po-

sition (Backley and Nasukawa 2016, 2019, 2020; Nasukawa and Backley 2017). 

The model of Precedence-free Phonology, or PfP, seeks to understand not only

what kind of structure is appropriate for describing the phonological processes that take

place in the language faculty, but also for capturing the mechanisms that map hierarchi-

cal phonological structure onto phonetic output. Regarding the latter, Nasukawa (2014,

2017b) reveals how stress assignment in English is determined by referring to the mod-
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ulated-carrier  model  of  speech  (Ohala  1992,  Ohala  and  Kawasaki-Fukumori  1997;

Traunmüller 1994, 2005; Harris 2009, 2012). However, researchers have not yet ex-

plored in detail the mechanism responsible for the linearisation of phonological struc-

ture, although some aspects of this issue are addressed in Nasukawa et al. (2019). What

follows, therefore,  is  a discussion of how the linearisation of phonological  structure

takes place in the context of PfP. The focus will be on word-internal phonological struc-

ture, which has been the locus of investigation for PfP. 

The  structure  of  the  paper  is  as  follows.  Section  2  reviews  the  kind  of

word-internal phonological structure which is employed in Precedence-free Phonology.

It then explores how this structure is linearised phonetically, and examines the kind of

mechanism which determines the relative prominence (stress pattern) within a word’s

internal phonological structure. Following the discussion so far, section 3 offers a uni-

fied approach to an analysis of ‘trochaic’ and ‘iambic’ stress patterns in affixed forms

and long monomorphemic words in relation to the linearisation process. 

 2 REPRESENTATIONS OF PRECEDENCE-FREE PHONOLOGY

 2.1 STRUCTURES REALISED AS VOWELS

Precedence-free Phonology (PfP) is a model of representation that aims to minimise

representational redundancy and enhance theoretical restrictiveness. To facilitate this,

the only formal structural units it allows are melodic primes called ‘elements’, which

have a dual function: they represent melodic properties and they also project onto higher

levels  as  organising  units.  At  higher  levels  they  concatenate  to  form prosodic  con-

stituents, in effect, replacing traditional prosodic units such as ‘nucleus’, ‘syllable’ and

‘foot’ (cf. Bare Phrase Structure : Chomsky 1995). This integrated approach to melody

and prosody succeeds in capturing the interaction between melodic and prosodic proper-

ties (Nasukawa and Backley 2015, 2017). For example, PfP shows that boundary mark-

ing properties (in the form of elements) are not floating and do not form constituents by

PAGE 246

RADICAL: A JOURNAL OF PHONOLOGY, 1



NASUKAWA, K. 2020. LINEARISATION AND STRESS ASSIGNMENT IN PFP: THE CASE OF ENGLISH

themselves. Rather, they belong to the set of melodic primes which are organised in

such a way that they are phonetically interpreted as ‘segments’. What follows in this

section is a discussion of the fundamental tenets of this approach to phonological repre-

sentation. 

As just explained, PfP does not employ traditional syllable constituents. In this

framework, a ‘nucleus’ is represented by a single ‘resonance’ element selected from the

set of three elements |A| (‘mAss’), |I| (‘dIp’) and |U| (rUmp’). The choice of element is

parametrically  determined.  The choice  is  determined by the  quality  of  a  language’s

baseline resonance, e.g. English and German select |A| (phonetically realised as schwa

[ə] in its acoustically weak form), Fijian and Yoruba select |I| (phonetically realised as

barred i [ ] in its acoustically weak form), and Japanese and Saraiki select |U| (phonetiɨ] in its acoustically weak form), and Japanese and Saraiki select |U| (phoneti -

cally realised as unrounded back [ ] in its acoustically weak form). Each of these realiɯ] in its acoustically weak form). Each of these reali -

sations occupies a position in the centre  of the vowel space for the given language

(please refer to Nasukawa 2014 for a detailed discussion). 

By contrast, full vowels are represented by complex structures where the baseline

resonance element takes one or more dependent elements. In the examples in (2b), (2c)

and (2d) the baseline resonance |A| takes a resonance element as a dependent. The re-

sulting expressions are found in many languages including English and German.

(2) VOWEL REPRESENTATIONS IN ENGLISH AND GERMAN

a.    [ə] b. [i] c. [u] d. [a]

When the baseline resonance element |A| takes another element (|I|, |U| or |A|) as its de-

pendent,  the  acoustic  signature  of  the  dependent  element  is  superimposed  onto  the

acoustic pattern of the baseline. As a result, the baseline resonance can no longer be
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heard and the structures (2b–d) are interpreted as [i],  [u] and [a] respectively.  What

these figures show is that when head-dependent structure is phonetically realised, the

relative salience of dependents is reflected directly in the overall phonetic outcome.1

This is attributed to the following principle of phonetic realisation.

(3) THE PRINCIPLE OF PHONETIC REALISATION OF HEAD-DEPENDENCY STRUCTURE

(Nasukawa  2014,  2015,  2016,  2017ab;  Nasukawa  and  Backley  2015,  2017;

Backley and Nasukawa 2020)

Dependents, which are not necessary for structural well-formedness, are phoneti-

cally more salient in terms of their modulated carrier signal than heads, which

are important for building structure.2

Here, the relative salience of (dependent) elements corresponds to the relatively large

modulations of the carrier signal that accompany their realisation.3 This is also the case

in more complex structures involving further levels of embedding. Some examples are

given in (4b) and (4c).

1 A reviewer has pointed out that a similar view from a different perspective is expressed in Kayne
(2016) that “many more heads in the sentential projection line (and elsewhere) must be taken to be
silent than is usually thought”, and that “all projecting heads are technically silent” (Kayne 2016: 1
and 37; see Cavirani and van Oostendorp 2019 for other references and arguments).

2 Anderson (1986) and van der Hulst (2006) express a different view in which heads are more sonorous
(prominent) than dependents in branching nuclei while heads are less sonorous than dependents in
branching onsets (cf. Kaye, Lowenstamm and Vergnaud 1990 and Harris 1994). Readers may refer to
Harris (2006) and Nasukawa (2017b) for detailed discussions on the problem of using sonority as a
measurement to define phonological phenomena. 

3 Harris (2009) claims that the carrier signal makes it possible for linguistic messages to be heard while
the energy associated with a modulated carrier signal contains linguistically contrastive properties
that  allow  a  listener  to  recognise  morphemes/words.  As  discussed  in  Ohala  (1992),  Ohala  and
Kawasaki-Fukumori (1997), Traunmüller (1994, 2005) and Harris (2006, 2009), the carrier signal in
speech is phonetically realised as a schwa-like quality in the central part of the vowel space, its qual-
ity being characterized by an absence of converging formants in its periodic signature. The degree of
the carrier signal modulations is measured by acoustic attributes such as periodicity, amplitude, spec-
tral shape, fundamental frequency and duration/timing. This theory differs crucially from the source-
filter theory (Fant 1960 and et passim) in that the former treats the acoustic signature of the most cen -
tral vowel in a language to be the baseline, whereas the latter equates the baseline with the acoustic
pattern generated by laryngeal activity. For a detailed discussion, see the references mentioned above.
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(4) VARYING SIZES OF CARRIER SIGNAL MODULATION

a.    [i] b. [æ] c. [e]

      

The vowels [æ] (4b) and [e] (4c) are represented by complex structures both of which

combine |A| and |I| asymmetrically. In this approach to phonological representation, un-

like in standard Element Theory, the set of |A+I| manifests itself as the low front vowel

[æ] when |A| is a dependent whereas the identical set is phonetically interpreted as a less

open [e] when |I| is a dependent, as illustrated above (where larger circles indicate that

an element makes a bigger contribution to the acoustic signal in terms of its degree of

salience). 

 2.2 STRUCTURES REALISED AS CONSONANTS

To represent ‘consonants’, PfP uses structures similar to those employed for ‘vowels’.

Like vowel structures, consonant structures also have a baseline element, though in the

case of consonants this is chosen parametrically from the set of |H| (‘noise’) and | |Ɂ|

(‘edge’) (Backley 2011, Nasukawa and Backley 2018).
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(5) LARYNGEAL CONTRASTS IN A CONSONANT STRUCTURE

a.    [h] b. aspiration c. true voicing d. Nasality

|H|= acoustic pattern containing high-frequency aperiodic noise

| | = acoustic pattern involving an abrupt and sustained drop in overall amplitudeɁ|

|L| = acoustic pattern involving broad resonance peak at lower end of the 

frequency range

The structures in (5) show the option of having |H| as the baseline element, which is

phonetically realised as the glottal fricative [h] in (5a) when it has no dependent ele-

ment. By contrast, when this baseline |H| takes a second |H| as a dependent, adhering to

the same principle of phonetic realisation defined in (3), the resulting set manifests itself

as aspiration, as illustrated in (5b). When the dependent is |L| (‘murmur’), on the other

hand, the complex structure is realised as obstruent voicing, as depicted in (5c) (Na-

sukawa 2017c). 

It should be noted that the edge element | | can also serve as the baseline in consoɁ| -

nant structures because like |H|, but unlike |L|, | | is inherently voiceless (Backley andɁ|

Nasukawa 2009ab, Nasukawa and Backley 2018; Backley 2011). Therefore, | | yields aɁ|

significant modulation of the carrier signal (which is inherently voiced). When |L| is not

a dependent of |H|, then the whole expression is phonetically realised as a nasal conso-

nant, as in (5d). Obstruent voicing, on the other hand, comes from |L| as a dependent of

baseline |H| (Nasukawa 2005: 74 89).‒89).

 2.3 ‘SYLLABLE’-SIZED STRUCTURES

In PfP, a ‘syllable’-sized structure is constructed by combining ‘vowel’ and ‘consonant’

structures such as those described above. An example is given below. 
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(6) ‘SYLLABLE’-SIZED STRUCTURE IN VOICING LANGUAGES (Nasukawa et al. 2019

and references therein)

The structure realised as [ki]

C-domain > V-domain in terms of the degree of carrier signal modulations

In this configuration, the part which is realised as a vowel is called the V-domain, while

the part interpreted as a consonant is called the C-domain. And as shown in (6), the C-

domain (which is typically headed by either |H| or | |, as these voiceless elements causeʔ|, as these voiceless elements cause

significant modulations of the inherently voiced carrier signal) is dominated by a V-do-

main comprising vowel elements. The positioning of the V-domain above the C-domain

reflects the widely-accepted view that a vowel forms the core part of a syllable and that

presence of a vowel is a prerequisite for the presence of a consonant. In a CV syllable,

therefore, the V is regarded as the head and the C as its dependent (Backley and Na-

sukawa 2020, Onuma and Nasukawa 2020). This dominant relation conforms to the

principle of phonetic realisation of head-dependency structure in (3), which prescribes

that dependents are phonetically more salient than heads in terms of their carrier signal

modulation. 

 2.4 ‘FOOT’-SIZED STRUCTURES AND STRESS ASSIGNMENT

A syllable-sized structure may combine with another syllable-sized structure to form a

‘foot’-sized structure, as demonstrated below.
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(7) ‘FOOT’-SIZED STRUCTURE IN VOICING LANGUAGES (cf. Nasukawa et al.  2019:

234–235)

The structure realised as [ sˈs ɪsɪ] ‘sissy’

 

       [  s ɪ s   ] ɪ

The figure in (7) contains two V-domains, where the right-hand one dominates the left-

hand one (Nasukawa and Backley 2015, Nasukawa 2017b). This structure has a trochaic

stress pattern, which is also consistent with the principle of phonetic realisation of head-

dependency structure in (3). In (7) the dependent V-domain on the left is phonetically

more salient than the head V-domain on the right in terms of carrier signal modulations:

a stressed vowel is more prominent than an unstressed one in terms of intensity and du-

ration. Thus, PfP assumes that asymmetric relation between syllable-sized units controls

not only the phonetic quality of an expression, as shown in (4) and (5), but also stress

assignment patterns, as shown in (7). 

Longer words of three and four syllables are represented by structures of yet greater

complexity than (7), and it turns out that their stress patterns are not straightforward to

capture. We will return this issue in section 3.2.

PAGE 252

RADICAL: A JOURNAL OF PHONOLOGY, 1



NASUKAWA, K. 2020. LINEARISATION AND STRESS ASSIGNMENT IN PFP: THE CASE OF ENGLISH

 2.5 PRECEDENCE RELATION BETWEEN C-DOMAIN AND V-DOMAIN

Returning to the structure in (6), it has been noted that the C-domain is more salient

than the V-domain in terms of the size of its carrier-signal modulations; this is consistent

with the principle of phonetic realisation in (3). There is, however, another consequence

of the structural asymmetry between the C- and V-domains: the dependent C-domain is

phonetically realised before the V-domain which dominates it.  Nasukawa et al. (2019:

634‒89).635) claim that this outcome is determined by a phonetic interpretation mechanism

which adheres to the following Type A (general) principle of precedence. 

(8) TYPE A (CV) PRECEDENCE (Nasukawa et al. 2019: 634)

A domain located at a lower level (C-domain) is phonetically realised

before a domain located at a higher level (V-domain). 

Described in terms of the size of carrier signal modulation, the structure associated with

the greater degree of modulation (the C-domain) is phonetically realised BEFORE the

structure with the lesser degree of modulation (the V-domain).  The majority of lan-

guages follow this principle. 

It is then natural to assume the existence of another linearisation mechanism that

brings about the exact reverse of this pattern—that is, a VC realisation. This outcome is

in fact observed in languages such as Kaqchikel (Nasukawa et al. 2019)  and Arrernte

(cf. Tabain, Breen and Butcher 2004) even though it is less common cross-linguisti-

cally. These VC languages are thought to follow the Type B principle of precedence in

(9). 

(9) TYPE B (VC) PRECEDENCE (Nasukawa et al. 2019: 635)

A domain located at a lower level (C-domain) is phonetically realised

after a domain located at a higher level (V-domain). 
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In languages of this type, again described in terms of the size of carrier signal modula-

tions, the structure associated with the greater degree of modulation (the C-domain) is

phonetically realised AFTER the structure with the lesser degree of modulation (the V-

domain).4

Using PfP’s hierarchical phonological structure and the Type A (general) principle of

precedence in (8), linearisation of a ‘foot’-sized structure proceeds as in (10): HH de-

notes the ultimate head of the relevant structure; DH is the internal dependent of the ulti-

mate head; HD is head of the domain which is dominated by the domain of HH; and DD

denotes the dependent which is dominated by HD. 

(10) ‘FOOT’-SIZED STRUCTURE (= (7))

The structure of [ sˈs ɪsɪ] ‘sissy’

  

       [  s ɪ s   ] ɪ

linearisation:           DD   >   HD       > DH  >  HH

stress assignment:             ✓

4 Nasukawa et al. (2019: 635) discuss how the parametric difference between Type A precedence and
Type  B  precedence  follows  Nasukawa  (2015,  2016)  in  assuming  that  (i)  the  same  hierarchical
melodic structure is present in all languages, (ii) this structure is prescribed only by head–dependency
relations between primes (elements), and (iii) cross-linguistic variation is limited to whether a lan-
guage selects V-final or V-initial precedence when phonological structure phonetically manifests it-
self.
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In English, which follows the Type A principle of precedence, the C-domain (the depen-

dent of the ‘syllable’-sized domain) precedes the V-domain (the domain head) when the

structure is phonetically realised. Thus, both of the ‘syllable’-sized domains in (10) are

phonetically realised as [sɪ]: DD precedes HD in the left figure and DH precedes HH in the

right figure. Then, the linear order of the two domains (HD and HH) is also determined

by the same principle of precedence: the dependent HD is phonetically realised before

the head HH. Furthermore, the mapping process for linearisation takes place at the high-

est head-dependency level, then moves down successively through the lower levels of

the  structure.  In  this  way,  the  linear  order  of  the  whole  expression  becomes

DD>HD>DH>HH. In PfP this is the pattern for underived (non-prefixed) ‘disyllabic’ Eng-

lish words such as pretty and sofa which have a trochaic (strong-weak) stress pattern.5 

Following  Government  Phonology  (Kaye,  Lowenstamm  and  Vergnaud  1990;

Charette 1991; Harris 1994, 1997; Scheer 2004; Backley 2011 and others), the structure

in (10) is  employed in ‘monosyllabic’ words ending with a  consonant such as /pɪn/

‘pin’, /bɪt/ ‘bit’ and /sɪs/ ‘sis’, which are all assumed to end with a silent nucleus which

has the word-final consonant as its onset (see Harris and Gussmann 1998 for discus-

sion). As PfP exploits no syllable constituents such as nucleus and syllable, the unit cor-

responding to ‘nucleus’ is the bare baseline element: a sole |A| in English. On this basis,

the structure of the ‘monosyllabic’ word /sɪs/ ‘sis’ is as follows.

5 The trochaic pattern, which can be traced back to Old English, is commonly referred to as the Ger-
manic  Stress  Rule;  it  also works  on disyllabic words originating from Greek  and Latin such  as
/ˈsdrɑːmə/ ‘drama’ and /ˈsdjuːəʊ/ ‘duo’ (Minkova and Stockwell 2009: 189–194).
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(11) THE STRUCTURE OF ‘MONOSYLLABIC’ WORD ENDING WITH A CONSONANT

The structure of [sɪs] ‘sis’ Ø = ‘silent nucleus’: a single ultimate head |A|

  

       [  s ɪ s Ø   ] 

linearisation:           DD   >   HD       > DH  >  HH

stress assignment:             ✓
The ultimate head of this structure has no dependent in its V-domain. Since the most

dominant V-domain consists of a single |A|, it plays a crucial role in building the struc-

ture; however, it is also the most recessive in terms of the degree of carrier signal modu-

lation. Although the V-domain is interpreted as schwa when it has no dependent, in this

case the acoustic signature of the ultimate |A| is overridden by that of its dependents: the

|A| is phonetically silent.6 As illustrated in (11), the phonetic manifestation of the struc-

ture is the same as that of CVCV words such as (10): following the principle of lineari-

sation  in  (8),  the  mapping  process  for  linearisation  takes  place  at  the  highest

head-dependency level, then moves down successively through the lower levels; as a re-

sult, the highest domain (HH) and the most deeply embedded domain (DD) are realised

as the first and the last, respectively, although the former (HH) is silent.  

6 The final  schwa in words such as /ˈsbetə/ ‘better’ (vs.  /bet/ ‘bet’) and /ˈsrəʊzə/  ‘Rosa’ (vs. /ˈsrəʊz/
‘rose’) is assumed to be the realisation of the set consisting of the ultimate-|A|-head [AAA]. A bare |A|
without any dependent resonance element is realised as [ə] only when it is the only component in a V-
domain—typically, in functional words such as /ə/ ‘a’ and /ðə/ ‘the’ and /tə/ ‘to’ of to-infinitive. 
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Combining Type A (CV) precedence in (8) with the principle of phonetic realisa-

tion in (3) that controls the relative salience between units/domains, PfP assumes that

the most deeply embedded dependent  phonetically manifests  itself  first  and also re-

ceives stress, while the ultimate head (top) of the hierarchical structure is phonetically

realised last and is recessive in terms of acoustic salience. 

Assuming that this mechanism for producing a ‘trochaic’ pattern forms a core part

of the phonetic realisation of word-internal phonological structure in English, the fol-

lowing section will consider how PfP analyses the ‘iambic’ pattern (Romance Stress

Rules) in words such as  / u la / ‘July’ and /əd h ə/ ‘adhere’, the penultimate stress patʤuˈlaɪ/ ‘July’ and /ədˈhɪə/ ‘adhere’, the penultimate stress pat ˈs ɪ ˈs ɪ -

tern in longer words such as /ə endə/ ‘agenda’ and /kə næl/ ‘canal’, and the antepenulˈsʤuˈlaɪ/ ‘July’ and /ədˈhɪə/ ‘adhere’, the penultimate stress pat ˈs -

timate stress pattern in words such as / kæmərə/ ‘camera’ and /ə mer kə/ ‘America’. ˈs ˈs ɪ

 3 THE PHONETIC REALISATION OF MORE COMPLEX STRUCTURES

 3.1 PREFIXED AND SUFFIXED FORMS

This section considers some non-‘trochaic’ patterns observed in English words by refer-

ring to the phonetic linearisation and stress assignment mechanisms introduced in the

previous section. The discussion begins by analysing stress patterns in affixed forms,

which will provide a base for representing ‘iambic’ and the other non-‘trochaic’ stress

patterns. 

English has two affix types, suffixes and prefixes, each of which has a different

morphological role in terms of head-dependency. On the one hand, a suffix is regarded

as the head of an affixed form since it not only affects the meaning of its base but can

also determine the syntactic category of the resulting form (e.g. happyADJ + -nessN →

happinessN, workV + -ingN → workingN). This may be schematised as follows.
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(12) THE STRUCTURE OF SUFFIXED FORM

Base   + Suffix →      

happyADJ -nessN     order:    happi   -nessN

workV -ingN       work    -ingN　stress:       ✓

Since the suffix determines the syntactic category of the whole complex structure, it is

regarded as its head. Following  the principle of phonetic realisation in (3), the base,

which is the dependent of the structure in (12), receives stress. As a result, it shows a

‘trochaic’ pattern. 

By contrast, prefixes only add and/or change the meaning of its base—they do not

determine the syntactic category of the whole form (e.g. un- + happyADJ→ unhappyADJ,

re- + workV → reworkV). Therefore, a prefix is not the head of a prefixed form. Rather,

this is the function of the base, as shown below.

(13) THE STRUCTURE OF PREFIXED FORM (tentative)

Prefix      + Base →       

un- happyADJ    order:       un- happyADJ

re- workV         re- workV

   stress:       *✓
Following the principle in (3), however, this structure also shows the same ‘trochaic’

pattern in (12) which is undesirable as the default pattern in (13). It should be ‘iambic’.7

7 Of course, in some cases the prefixed form has a trochaic pattern when it is contrastive (e.g. We don’t
know if she is happy or UNhappy). 
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In fact, prefixes have been steadily losing their stress since (or even before) the

Old English period, and prefixed forms seem not to conform to the Germanic Stress

Rule (which assigns  primary stress onto the first  syllable  of  a  word)  (Minkova snd

Stockwell 2009: 194). It is assumed, therefore, that a prefix forms its own domain to

which the stress assignment rule fails to apply. The ‘extrametrical’ nature of English

prefixes may be captured in many different ways: (i) by employing a ‘strong’ boundary

such as ‘#’ or ‘|’ (between a prefix and a base), over which stress assignment does not

apply (Harris 1994, Kaye 1995, et passim), (ii) by assuming a set of empty onset plus

nucleus (Scheer 2004), (iii) by taking a prefix to be a ‘clitic’ which involves adjunction

to the lexical host (Selkirk 1996), or others. Assimilating these with PfP, I assume that

an edge element |ʔ|, as these voiceless elements cause|  (or the noise element |H|) dominates the structure of a prefix, as

given below.

 (14) THE STRUCTURE OF PREFIXED FORM

  un- happyADJ order:       un-    happyADJ

  re- workV       re-     workV

stress:                    ✓
In PfP, the elements |ʔ|, as these voiceless elements cause| and |H| are thought to function not only as a contrastive proper-

ties  but  also as  boundary  markers  (Backley  and Nasukawa 2009b,  Nasukawa et  al.

2019). In addition, |ʔ|, as these voiceless elements cause| also behaves like onset in the highest position of a C-domain (cf.

Jensen 1994).  It is assumed, therefore, that unlike bases and suffixes where the vocalic

baseline |A| is at the highest level of a domain, the highest position in the structure of a

prefix is occupied by |ʔ|, as these voiceless elements cause|, which behaves as a boundary maker that is opaque to the stress

assignment  rule which usually functions  between |A|s (the ultimate head of a V-do-
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main). As a result, in the above case, a stress is assigned to the base but not to the prefix.

In this way the whole prefixed form takes on an ‘iambic’ stress pattern. Note that in the

base /ˈshæpi/ ‘happy’, the principle of prominence realisation in (3) assigns a stress to

the dependent domain /hæ/ to produce a ‘trochaic’ pattern. 

Combining the figure in (14) with that in (12), a longer affixed word can be gener-

ated as follows.

(15) THE STRUCTURES OF UN-HAPPI-NESS

order:     un-  happyADJ -nessN         un-  happyADJ -nessN

stress:    ✓    　　   　　✓
When the three morphemes,  un-,  happy and -ness are combined, it is usually assumed

that the prefix un- and the base happy are first combined, since un- is a prefix usually at-

tached to an adjective rather than to a noun. Therefore,  un- cannot be attached to the

noun happiness, which has been already created by combining happy and -ness. On this

basis, (15b) is the structure of unhappiness, where the most deeply embedded dependent

part is occupied by the prefix with the ultimate head |ʔ|, as these voiceless elements cause| in its own domain. The element

|ʔ|, as these voiceless elements cause| prevents stress assignment from operating between the |A|s, the baseline elements in

the V-domain. The base happy is therefore regarded as the most deeply embedded de-

pendent position which is accessible in terms of stress assignment. As a result, the stress

pattern of the whole form becomes ‘antepenultimate’.

Further to the arguments given so far, I now propose that the two types of struc-

ture constructed by prefixation and suffixation should be employed in underived and

non-analytic derived words in English. Roughly speaking, the suffixed type of structure

is exploited by words which show a ‘trochaic’ stress pattern and the prefixed type by
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words which show an ‘iambic’ pattern,  even though no analytic domain is involved

(Harris 1994, Kaye 1995). What follows then is an analysis of underived English words

by referring to these two different types. 

 3.2 REPRESENTING THE STRUCTURE OF UNDERIVED WORDS

This section examines the phonological structure of underived words. First,  consider

‘disyllabic’ words such as / s ti/ ‘city’ and / pr ti/ ‘pretty’, their structure in (16b) beingˈs ɪ ˈs ɪ

the same as that of ‘happiness’ in (16a), as discussed in section 2.5, where the dependent

is stressed and phonetically realised before the head. 

(16) THE STRUCTURE OF INITIALLY-STRESSED WORDS

a.  happiness         b.  city         c. sit

                                                

happyADJ  -nessN               /s /      /ti/ɪ               /s /       /tɪ Ø/
     ✓ ✓  ✓

Furthermore, as also discussed in section 2.5 and shown in (16c), the same struc-

ture is also used for the structure of ‘monosyllabic’ words such as /sɪt/ ‘sit’ and /tæp/

‘tap’, which have a silent |A| in the V-domain. 

Extending this structure to longer forms, the structure of /ˈskænədə/ ‘Canada’ and

/ kæmərəˈs / ‘camera’ is illustrated in (17b), where the most deeply embedded dependent

(|A|1) receives a stress and is phonetically realised first, the ultimate head (|A|3) is re-

alised last, while |A|2 is realised in between. 
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(17) THE STRUCTURES OF SUFFIXED-TYPE WORD

a.  pricelessness         b.  Canada

 priceN  -lessADJ -nessN             /kæ/      /nə/      /də/     
     ✓ ✓

The same structure can be found in suffixed words such as pricelessness. As shown in

(17a), the dependent which has no other dependent (base price) is pronounced first and

carries primary stress, while the direct head of the base (suffix -less) and the ultimate

head (suffix -ness) are realised second and third, respectively.

A more complex structure with word-initial  stress may be analysed as in (18),

which is also phonetically realised using the same linearisation and stress assignment as

in (16) and (17).

(18) THE STRUCTURES OF LONGER WORD

   

   /e/       /l /     /fən/    /tɪ Ø/ ‘elephant’
    ✓

Regarding the linearisation process, the most deeply embedded dependent |A|1 is re-

alised first, followed by its head |A|2. Then, |A|3 which is a dependent of the ultimate

head |A|4 manifests itself before the ultimate |A|4 is interpreted by itself at the end of the

phonetic string.
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Next, the structure proposed for prefixed words in English may also be employed

in words without initial stress, such as / əʤuˈlaɪ/ ‘July’ and /ədˈhɪə/ ‘adhere’, the penultimate stress pat ˈsla / ‘July’ and /kə nu / ‘canoe’. The examɪ ˈs ː -

ples in (19b) contains a |ʔ|, as these voiceless elements cause|-headed / əʤuˈlaɪ/ ‘July’ and /ədˈhɪə/ ‘adhere’, the penultimate stress pat / which is not visible to the stress assignment rule.

As a result, stress is assigned to the |A|-headed /laɪ/. This is exactly the same structure as

employed by the suffixed form in (19a). 

(19) THE STRUCTURES OF PREFIXED-TYPE WORD

a.  unhappy         b.  July

   

    un-    happyADJ      / ə/     /la / ʤuˈlaɪ/ ‘July’ and /ədˈhɪə/ ‘adhere’, the penultimate stress pat ɪ
 ✓  ✓

In the case of English prefixes, |ʔ|, as these voiceless elements cause| is lexically specified at the top of their structure. On

the other hand, in underived words such as / əʤuˈlaɪ/ ‘July’ and /ədˈhɪə/ ‘adhere’, the penultimate stress pat ˈsla / the dependent (/ ə/) is lexicallyɪ ʤuˈlaɪ/ ‘July’ and /ədˈhɪə/ ‘adhere’, the penultimate stress pat

dominated by |ʔ|, as these voiceless elements cause|, which is then dominated by |A|, the ultimate head of /laɪ/. As a result,

both structures in (19) have final stress. Note that |ʔ|, as these voiceless elements cause| is lexically specified rather than

introduced in the course of derivation. Since PfP takes a monostratal approach to phono-

logical  representation,  morpheme-/word-internal  phonological  properties  must  be  all

specified in the lexicon (Harris 2004: 103–104).

A more complex structure than (19) is thought to be employed in longer words

such as /əˈsʤuˈlaɪ/ ‘July’ and /ədˈhɪə/ ‘adhere’, the penultimate stress patendə/ ‘agenda’ and /m ŋ ə liəɒŋˈɡəʊliə ˈsɡəʊliə ʊ /  ‘Mongolia’, which also have non-initial

stress. This is depicted in (20), where the |ʔ|, as these voiceless elements cause| element in the most deeply embedded de-

pendent domain behaves as a blocker for stress assignment and receives no stress itself.

Regarding the sequential order of the domains, the |ʔ|, as these voiceless elements cause|-headed /ə/ manifests itself first,

the ultimate head (|A|2) last, and in between the domain |A|1 is realised. It is |A|1 which is

stressed since it is the dependent of the stress-sensitive domain. 
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(20) THE MORE LAYERED STRUCTURES OF PREFIXED-TYPE WORDS 

   /ə/     / en/ʤuˈlaɪ/ ‘July’ and /ədˈhɪə/ ‘adhere’, the penultimate stress pat  /də/ ‘agenda’

 /m ŋɒŋˈɡəʊliə /  / əɡəʊliə ʊ/  /liə/ ‘Mongolia’

   ✓
A yet more complex example of this type is found in words such as /ə mer kə/ ‘Amerˈs ɪ -

ica’, which is given below.

(21) THE STRUCTURE OF WORD WITH ANTEPENULTIMATE STRESS

  /ə/ /me/ /rɪ/ /kə/
  ✓

Following the principle of Type A precedence in (8), in (21) the most deeply embedded depen-

dent | | is also realised before its direct dominant |A|ʔ|, as these voiceless elements cause 1, which is then followed phonetically by its

head |A|2.  The ultimate head |A|3 is realised finally. As for stress assignment, in the domain

formed by dependency relations between |A|s, the most deeply embedded |A|1 receives a stress

in accordance with the principle of phonetic realisation of head-dependency structure in (3). As

a result, the whole structure is phonetically realised with antepenultimate stress.

In this paper I have dealt with only some types of affixed words and monomorphemic words.
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But as is widely acknowledged (Harris 1994, Kenstowicz 1994, et passim), there are many other

morphologically complex words derived from processes such as suffix-triggered stress shift and

segmental  alternation,  and  compounding.  It  is  certain  that  morpho-phonological  rules/con-

straints, which have not been covered in this paper, are involved. The author leaves these issues

for future research, but does so with the certainty that the proposed phonological structures and

the principles discussed here will play a central part in the further development and application

of PfP. 

CONCLUDING REMARKS

After outlining the nature of the word-internal phonological structure employed in PfP,

this paper has motivated (i) how this structure is phonetically linearised, and (ii) what

kind of mechanism determines the phonetic manifestation of relative prominence (stress

patterns) in word-internal phonological structure. 

Regarding (i), the linearisation of a phonological structure is determined by the prin-

ciple of precedence (Type A in English) that prescribes that a domain located at a lower

level is phonetically realised before a domain located at a higher level. (The opposite

pattern of linearisation takes place in languages such as Kaqchikel, which employ Type

B.)  This  mapping process  begins  at  the highest  head-dependency level,  then  moves

down successively through the lower levels of a structure. 

With respect to (ii),  the relative prominence of V-domains is established  following

the principle of phonetic realisation of head-dependency structure: dependents are pho-

netically more salient than heads in terms of their modulated carrier signal. As a whole,

the most deeply embedded dependent in a domain is the most salient. The calculation of

stress assignment takes place between V-domains but fails to access | |-headed domains.ʔ|, as these voiceless elements cause

As a final remark, it should be noted that serial order is a property found not only in

language but also in behaviour. Lashley (1951) was the first to identify how serial order

in  behavior  is  encoded. Then,  developing Lashley’s  work,  Rosenbaum et  al  (2007)

claimed that serial order is derived from a hierarchical representation in the following
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way: in all serial production the ‘begin’ and ‘end’ states are specified, and then the se-

quencing of behaviour is achieved through a series of gradual changes initially affecting

the begin state until the end state is reached. A reviewer brought this issue to my atten-

tion, and suggested that my discussion should address the question of how my treatment

of serial order in language is related to serial order in behavior. The reviewer further

suggests that it should be possible to develop a fundamental biological explanation of

how serial order is represented in language and other cognitive, perceptual or produc-

tion-based processes. In response, I acknowledge that further research and development

of the ideas proposed in this paper are needed in order to tackle the question of whether

human language—a species-specific property—encodes serial order in the same way

that is found in the general cognitive system from an evolutionary perspective. 
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DISCUSSION WITH EDOARDO CAVIRANI

(KU LEUVEN)

Cavirani, Edoardo. 2020. discussion in: Nasukawa, Kuniya (auth.) “Linearisation and stress as-

signment in PfP: The case of English”. Radical: A Journal of Phonology, 1, 278-282.

COMMENTS

How would phenomena such as diphthongisation or open syllable lengthening under

stress would be formalised? In other words, how would length  be encoded?

Is there any relationship between type A and head-initiality and Type B and head-fi-

nality? If not, why does this phonology-syntax isomorphism break down? This is espe-

cially problematic in the case one assumes with den Dikken & van der Hulst (2020) that

there is only one computational/syntactic engine.

Dikken, M. d., & Hulst, H. v. d. (2020). "On some deep structural analogies between syntax
and phonology". In  Morpheme-internal Recursion in Phonology.  Berlin, Boston: De Gruyter
Mouton. doi: https://doi-org.kuleuven.ezproxy.kuleuven.be/10.1515/9781501512582-004

REPLY

See reply p. 289.
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DISCUSSION WITH ERIC RAIMY

(UNIVERSITY OF WISCONSIN-MADISON)

Raimy, Eric. 2020. discussion in:  Nasukawa, Kuniya (auth.) “Linearisation and stress assign-

ment in PfP: The case of English”. Radical: A Journal of Phonology, 1, 283-291.

COMMENTS

Nasukawa's article "Linearization and stress assignment in Precedence-free Phonology:

the case of English" presents a detailed and expansive proposal on how linear order is

encoded in phonological representations. I commend Nasukawa in his attention to my

comments on a previous draft of this article. Never-the-less, I am not convinced that this

article makes any useful contribution to our understanding on how linearization, prece-

dence, or serial order is encoded or operates in human language. I will do my best to ex-

plain my skepticism and note that I will be following a minimalistic approach to cita-

tions. The literature on work related to serial order is too vast to provide a complete and

accurate picture. I trust that the reader is competent enough to start with these references

and read deeper into the literature if they choose.

Precedence-free Phonology (henceforth PfP) invokes contemporary theories of syn-

tax as a potential model of phonology and this confuses me. The generally accepted

conclusion in contemporary syntax is that syntax only traffics in hierarchal structure and

that the serial order of morphemes is determined and fixed post-syntactically. PfP places

a high regard on hierarchical representations so therefore PfP suggests that it is a desir-

able research goal to eliminate serial order from phonology. Phonology should be like

syntax in only trafficking in hierarchy with concerns about linearization being post-

phonology. As an impetus to collapse phonology and syntax Nasukawa states (pg. 3),

"Given that the existence/absence of precedence as a formal property is key to distin-

guishing phonology from syntax, what we need to investigate is the nature and formal
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status of precedence in phonology" but I am unaware of any actual argument that a fun-

damental distinction between phonology and syntax is serial order. In fact, the main ar-

guments about whether phonology and syntax are similar or different that have been

pursued for over 60 years are based on questions of computation and representation.

Chomsky (1956) begins this line of research by showing that transformational gram-

mars are computationally stronger than finite-state grammars. The important part here is

that English syntax requires a transformational grammar. Johnson (1972) demonstrates

that phonology can be characterized with finite-state grammars which establishes the

fundamental difference between phonology and syntax. Note that the representational

assumption during this period of time is that both syntax and phonology operate on seri-

ally ordered strings of elements. 

Jumping forward to more contemporary times,  Graf  (2014) questions the general

conclusion that phonology and syntax require different levels of computational com-

plexity. Graf demonstrates that syntax can be reduced to using finite-state computation

but only if syntax operates on hierarchical structures (trees) while phonology still oper-

ates on strings. Heinz and Idsardi (2011) further advance the understanding of the dif-

ference between syntax and phonology by arguing that distinct learning mechanisms

produce the difference in computational power.  This long stream of research clearly

demonstrates that phonology and syntax are fundamentally different in at least one way.

Serial order most likely requires understanding of the combination of representation,

computation,  and  learning  mechanisms.  Consequently,  PfP's  simple  argument  that

phonology should be more like syntax does not strike me as an effective one nor is it

warranted or supported by his article.

Nasukawa graciously indulged my earlier feedback that Lashley's (1951) "The prob-

lem of serial  order" is fundamental and important to the question of linearization in

phonology as this begins the contemporary cognitive science investigation into serial or-

der. I believe Nasukawa's presentation of my point and the importance of this work is

misrepresented though. First, Lashley and further work on serial order in cognitive sci-
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ence does not eliminate string based serial order representations, it only points out that

there must be other more complicated representations involved. Hierarchical representa-

tions are added to our repertoire, but serial strings are not eliminated. A second concern

here is that Nasukawa suggests that connecting questions of serial order and lineariza-

tion to general cognitive science or biological evolutionary questions is something to be

sought after in the future. This is simply false. Boeckx, Martinez-Alvarez and Leivada

(2014) presents a detailed proposal to parcel out precise aspects of linearization in hu-

man language to different areas of the brain. A key aspect of this proposal is the recog-

nition that linearization in human language is not a monolithic operation and requires at

least three different types of representations and computation which appear to reside in

different regions of the brain. Note that none of the operations that eventually produce

serial order are a simple "hierarchy equals serial order" computation that PfP proposes.

I do not participate in the general Government Phonology or Elements research pro-

gram. From what I understand of these endeavors though, PfP requires a very narrow set

of assumptions about the interpretation of particular elements and syllable structure. I

raise this point because I think this prevents proposals from PfP being easily adopted in

what should be closely related approaches to phonology. This results from what I will

refer  to  as  parsimony abuse.  PfP's  highest  priority  appears  to  be  to  posit  the  least

amount of representational pieces. This causes an unintentional (I assume) anti-modular

aspect of PfP and overloads the interpretation of the representations. For example, PfP

uses of the element |ʔ|, as these voiceless elements cause| as a component to mark a plosive in the phonology and as a pre-

fix marker in the morphology. Yes, this particular proposal appears to cover more di-

verse empirical ground with a single piece of representation which is supposedly parsi-

monious, but I don't see an advantage of equating the categories of 'stop' and 'prefix'.

Parsimony abuse in PfP also creates a completely over-fitted and delicate analysis of the

empirical data in the article. If any of the elements or any part of hierarchal or head de-

pendent relationships are altered, then the whole of PfP appears to be affected and in

need of revision. Nuanced invocation of modularity and respectful use of parsimony,
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e.g. "only necessary primitives, no more and no less", is the best way to avoid  parsi-

mony abuse but PfP does not follow this point of view.

To conclude, I have made contributions to the investigation of serial order and lin-

earization in human language (Raimy 2000ab, Raimy 2009, Cairns and Raimy 2011, Id-

sardi and Raimy 2013) and found that prosodic morphology type phenomena (i.e. redu-

plication, infixation, truncation, root and template morphology, etc.) provided the most

illuminating data on serial order and linearization in phonology. PfP does not engage

with any of these phenomena so I don't see any argument as to where PfP advances our

understanding of serial order in phonology. Papillon (2020) develops and improves on

the original proposal in Raimy (2000ab) that phonological representations are directed

graphs. Papillon's  work expands the empirical coverage based on directed graphs in

phonology to include tones, autosegmental representations, and allomorphy. By consid-

ering and revising how serial order is encoded in representations, Papillon makes contri-

butions that deepen our understanding of serial order in human language. 

Understanding the nature of serial order is a fundamental question in human lan-

guage and cognitive science in  general.  PfP suggests  that  serial  order  is  an epiphe-

nomenon to be derived from other language specific representations. This is denying the

importance of the question of serial order in cognitive science and thus I don't believe

PfP makes any contribution to our knowledge on the topic.

Boeckx,  Cedric,  Anna  Martinez-Alvarez and  Evelina  Leivada (2014)  The  functional  neu-
roanatomy of serial order in language. Journal of Neurolinguistics 32:1-15. Cairns, Charles and
Eric  Raimy (2011) Precedence relations in phonology. In Mark van Oostendorp, Colin Ewan,
Elizabeth Hume and Keren Rice (eds.) The Blackwell Companion to Phonology, vol. 2. Wiley-
Blackwell.  Chomsky, Noam (1956) Three models for the description of language. IRE Trans-
actions on Information Theory 2:113-124. Graf, Thomas (2014): Beyond the Apparent: Cogni-
tive Parallels Between Syntax and Phonology.  Connectedness: Papers by and for Sarah van
Wagenen, ed. by Carson T. Schütze and Linnaea Stockall, 18:161—174. UCLA Working Papers
in Linguistics. Heinz, Jeffrey and William Idsardi (2011): Sentence and word complexity. Sci-
ence 333(6040):295-297. Idsardi, William J. and Eric Raimy (2013) Three types of lineariza-
tion and the temporal aspects of speech. In Theresa Biberauer and Ian Roberts (eds.) Challenges
to linearization. Mouton de Gruyter. pp 31-56. Johnson, C. Douglas (1972) Formal aspects of
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phonological descriptions. The Hague: Mouton. Papillon, Maxime (2020) Precedence and the
Lack Thereof: Precedence-Relation-Oriented Phonology. PhD Dissertation. University of Mary-
land, College Park. Raimy, Eric (2000a) Remarks on backcopying. Linguistic Inquiry 31:541-
552. Raimy, Eric (2000b) The morphology and phonology of reduplication. Berlin: Mouton de
Gruyter. Raimy, Eric (2003) Asymmetry and linearization in phonology. In Anna Marie Di Sci-
ullo (ed.)  Proceedings from the Asymmetry Conference, vol. 2. John Benjamins. pp. 129-146.
Raimy, Eric (2009) Deriving reduplicative templates in a modular fashion. In Eric Raimy and
Charles Cairns (eds.)  Contemporary views on architecture and representation in phonology.
MIT Press. pp. 383-404.
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See reply p. 289.
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DISCUSSION WITH GEOFFREY SCHWARTZ

(UNIWERSYTET IM. ADAMA MICKIEWICZA W POZNANIU)

Schwartz, Geoffrey. 2020. discussion in: Nasukawa, Kuniya (auth.) “Linearisation and stress as-

signment in PfP: The case of English”. Radical: A Journal of Phonology, 1, 277-277.

COMMENTS

Introduction. There is a lot that I agree with in Kuniya Nasukawa's Precedence-free ap-

proach to phonology (PfP). First and foremost, I believe that any adequate phonological

model needs to explain where linearization comes from, and not assume that a linear

string is primitive. Phonologists have long been susceptible to what I would call a 'seg-

mental' bias, which in my view has hindered a true understanding of how phonology

works. Nasukawa's vision is one of the most consistent and comprehensive attempts to

overcome this bias that I have seen. The other major motif from Nasukawa's work that

appeals to me is that PfP demands a rethink of what it means to be 'salient' and what it

means to be a 'head' or a 'dependent'. Traditionally, heads are assumed to be salient,

while PfP claims that the opposite is true, that dependents are salient. For phonology,

this speaks to the basic distinction between consonants and vowels. Because of their

acoustic energy, vowels are widely believed to be both heads and salient. Nasukawa's

paper provides evidence in support of an alternative view: vowels may act as heads to

build phonological structure, but they are not necessarily salient. 

Overall, I think that the PfP approach is on the right track and should be pursued fur-

ther. Indeed, I have my own vision of both the origins of linearization, and the question

of what is ‘salient’ in phonology. In papers presenting that model, the Onset Prominence

representational framework (OP; Schwartz 2013, 2016, 2017a, 2017b, 2020), I come to

very similar conclusions, despite the fact that OP originated as a theory of the interface

between phonology and phonetics, without any of the assumptions about phonology-

PAGE 283

RADICAL: A JOURNAL OF PHONOLOGY, 1



NASUKAWA, K. 2020. LINEARISATION AND STRESS ASSIGNMENT IN PFP: THE CASE OF ENGLISH

syntax relationships espoused by PfP. In this review, my comments are of course influ-

enced by my own perspective, and in what follows I will compare some postulates of

PfP and OP, as well as their empirical implications. Ultimately, to my mind the two ap-

proaches are largely compatible, though I believe that PfP may be too ‘Radical’ in one

of its major claims, but not ‘Radical’ enough in another. 

The consonant-vowel distinction and what phonological structure is made of. The

first point of comparison between OP and PfP concerns what might be referred to as the

consonant-vowel distinction. In PfP, this is a function of which elements are used to

build phonological structures. In a V-domain, we see I, A, and U, while in a C-domain

we see H, , and L. While the elements are claimed to be derived from acoustic signaʔ|, as these voiceless elements cause -

tures, no such claims are made about the domains. As far as I can tell, in PfP the fact

that  V-domains are higher  than C-domains is  the result  of a stipulation.   In the OP

model, the representational hierarchy is derived directly from the phonetics of a stop-

vowel sequence, the most common syllable type across languages. The lower position

of vowels in the OP hierarchy is therefore not a stipulation – it falls out directly from the

primitive building block on the model, which in turn is derived from the speech signal.8

In this way, OP does not require additional principles to define precedence relations

such as those Nasukawa outlines in (8) and (9). The OP hierarchy directly encodes (8),

demanding that consonants be ‘onsets’. When consonants are not ‘onsets’, it is the result

of phonotactic mechanisms, which have been shown to have independent motivation

(see Schwartz 2016). 

This difference speaks to the question of what can constitute phonological structure

in the two models. PfP attempts to completely eliminate the distinction between struc-

ture and melody, while OP maintains that manner is structural, and place is melodic (cf.

Pöchtrager 2006).9 In this area I think that PfP is too radical, especially if the model is

8 The OP hierarchy encodes a phonetic ambiguity, creating representational parameters from which the
C-V distinction may be derived differently in different languages. See Schwartz (2013, 2016)

9 Laryngeal features in the OP model may be either melodic or structural, determined on a language-
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intended to have phonetic grounding, as is suggested by the discussion of elements’

acoustic  signatures.  Manner  and  place  have  fundamentally  different  effects  on  the

acoustic signal. Manner affects the amplitude envelope – the actual acoustic structure of

speech as it unfolds over time – and is readable from a simple acoustic waveform. Place

affects vocal tract resonances, which require a spectral display to observe. This ontolog-

ical difference between the acoustics of place and manner is not expressible in PfP –

conflating place and manner under the label ‘elements’ undermines the model’s attempts

at phonetic grounding.   

Stress, salience, and the phonological structure of morphemes. In  Section 2 of the

paper, PfP derives a default trochaic pattern from the same principle that governs both

the phonetic realization of individual ‘segmental’ structures, and the linearization of a

CV structure. In Section 3, Nasukawa attempts to account for both trochaic and non-

trochaic stress patterns in English, looking at both morphologically simplex and com-

plex words. With regard to this section, I think that perhaps PfP is not radical enough,

since  the  acoustic  prominence  of  ‘stress’ appears  to  be  confounded with perceptual

‘salience’ of dependent positions in PfP structures. Acoustic prominence and perceptual

salience are often at odds in speech perception (see e.g. Wright 2004) – being sonorous

does not imply salience. 

Consider Nasukawa’s formulation of head-dependency relations in (3): “Dependents,

which are not necessary for structural well-formedness, are phonetically more salient in

terms of their modulated carrier  signal than heads, which are important for building

structure.”  For the purposes of CV linearization, this formulation in terms of carrier

modulation makes perfect sense – dependents are consonants that modulate the vocalic

carrier, allowing listeners to parse the speech signal into  a linear string. Their salience

results from the fact that they provide acoustic ‘landmarks’ in the speech signal (see

specific basis. However, so far only the melodic proposal has been implemented in published works
(e.g. Schwartz 2017a). 
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Stevens 2002). Extending this formulation to foot structure in (7), Nasukawa appears to

make a claim that contradicts (3), at least inasmuch as it refers to modulations of the

carrier signal: “the dependent V-domain on the left is phonetically more salient than the

head V-domain on the right in terms of carrier signal modulations: a stressed vowel is

more prominent than an unstressed one in terms of intensity and duration”. 

The problem is that if we are to be true to Modulation Theory’s  notion of a carrier

signal (see Schwartz 2017a), it does not necessarily follow that the phonetic prominence

of stress should be associated with salience of carrier modulations. A stressed vowel

with schwa-like formants (e.g. STRUT in many dialects of English) does not constitute

a modulation. It's just a louder and longer stretch of carrier. While of course stress may

have effects on vowel quality and/or pitch that might be thought of in modulatory terms,

the entire Modulation approach suggests that perceptual salience and phonetic promi-

nence in terms of sonority are largely opposing forces. For Modulation Theory, a stop

consonant is always salient because it modulates the carrier. Vowels are only salient

when their formants diverge from schwa, and this salience is clearly lesser than that of

stops. It therefore appears that PfP, despite being a “radical” proposal, has not gone far

enough in expunging traditional biases related to vowels, vocalic “nuclei”, and sonority.

For this reason, Nasukawa encounters some theoretical pitfalls in his attempt to de-

scribe English stress assignment in PfP. These difficulties are particularly evident in the

case of the word unhappy. The claim put forth in the paper is that the trochaic pattern of

happy is in force, while the prefix un- is somehow extrametrical and invisible to stress.

To account for the assumed extrametricality of the prefix, Nasukawa proposes that it is

headed by the edge element , which forms a boundary and ensures that stress assignʔ|, as these voiceless elements cause -

ment ignores the prefix.10 Nasukawa appears to claim here that by adding a ‘consonan-

tal’ element to the head position of the prefix, one can nullify its salience and make it in-

10 In OP, a boundary forms because the prefix is prosodically well-formed according to the MPW-Eng
constraint (Schwartz 2016: 53), meaning it can stand alone as a prosodic constituent. This also ex-
plains why nasal place assimilation in words like unpredictable is optional and gradient rather than
obligatory.  
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visible to stress. This is where the analysis runs into problems. Clearly, unhappy has two

stresses. When the word is produced in isolation, we observe secondary stress on  un-

and primary stress on hap- . As Nasukawa points out in Footnote 7, however, both the

prefix and the base may in fact bear primary stress, depending on the intonational struc-

ture of the phrase. For PfP,  unhappy therefore requires two versions of the prefix un-,

one with the edge element and one without, with the choice of variant is determined by

intonation.  Even this  solution  would  be  problematic,  however,  since  un-  bears  sec-

ondary stress when the word is produced in isolation, so it is not the case that it is ‘ex-

trametrical’.

Stress is a problematic phenomenon, and phonologists should tread lightly in trying

to explain it, even if there is no shortage of attempts to do so in the literature. In my

view, we do not really have a clear and unambiguous definition of what stress actually

is, and whether stress assignment rules in fact operate in the grammar of a given lan-

guage, or are epiphenomenal. For English, one possibility is that stress may be defined

as a possible landing place for intonational pitch accents. Under this view, the difference

between primary and secondary stress is a function of intonation,  and is not formally

represented in the phonology. Plag et al. (2011) provide phonetic evidence in support of

interpretation – in unaccented words in English there is no phonetic difference between

primary and secondary stress. If stress is nothing more than potential for pitch accent in

intonational structure, it is not clear that stress ‘assignment’ in English needs to be ac-

counted for. Nevertheless, there are many generalizations about English stress that are in

need of an explanation. In OP, these generalizations fall out from the basic phonotactic

mechanisms of the model (see Schwartz 2017b, 2020). In English, the ‘submersion’

mechanism forms ‘feet’, recursive structures that bear prosodic weight. Any ‘foot’ may

be accented, while the primary-secondary stress distinction is not formally represented.

Usually, the final foot is perceived as most prominent when a longer word is produced

in isolation (Cinderella, origami, unhappy) – in such cases the other foot is perceived to

contain a ‘secondary’ stress. 
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Final remarks. As I mentioned at the beginning of this discussion, I see PfP as an ally

in the crusade against both the segment and the syllable, which to my mind must be de-

rivative rather than primitive phonological units. At the same time, however, it is clear

that the phonologies of most languages are perceived in terms of segments and sylla-

bles, so it is imperative for a non-segmental, non-syllabic model to provide guidelines

from which these units may be derived. Ultimately, these guidelines must have phonetic

origins, for the simple reason that it is the speech signal that is processed in the minds of

language users  in  terms of  segments and syllables.  Developing these guidelines  has

been a primary goal of the OP research program. 

Despite borrowing its organizing principles from syntax, the PfP model in fact ex-

hibits a degree of compatibility with two important phonetic considerations that fly un-

der the radar of most phonological models. First, the way a single constituent structure

is flexible with regard to how many ‘segmental’ units it may contain reflects an impor-

tant principle of speech perception: the non-linearity of the speech signal (Wright et al.

1999). The second stems from another intriguing aspect of PfP, the proposed link be-

tween structural dependency and salience. In essence, this postulate shifts the bulk of

phonological activity away from the ‘nucleus’, and provides a parallel with another im-

portant motif from speech perception (Wright et al. 1999): vowels acting as acoustic

background to facilitate the perception of consonants, which in turn bear a larger infor-

mational burden in the lexicon of most, if not all, languages. 

Plag, I., G. Kunter & M. Schramm. 2011. Acoustic correlates of primary and secondary stress
in North American English. Journal of Phonetics 39, 362-374. Pöchtrager, M. 2006. The struc-
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parameter for onsetless syllables.  Journal of Linguistics 49 (3), 613-636.  Schwartz, G. 2016.
On the evolution of prosodic boundaries – parameter settings for Polish and English.  Lingua
171, 37-73.  Schwartz, G. 2017a. Formalizing modulation and the emergence of phonological
heads. Glossa: A Journal of General Linguistics, 2(1), 81. Schwartz, G. 2017b. Deriving ternar-
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REPLY

First of all, I thank all three reviewers very much for their invaluable comments on the

first and second drafts of my paper. I have learned a lot from them and have spent a

long time considering their implications. Following the comments, I have made signifi-

cant changes to the first draft not only in the way I presented the issues they raised, but

also in order to address additional points relating to the framework of PfP. 

Initially I thought that the first draft would provide a good opportunity to respond to

all the questions I received from journal’s board members, who had attended my presen-

tations at various conferences and meetings. My intention was to discuss the linearisa-

tion of word-internal phonological structure in PfP by using a mainstream approach to

syllable structure, rather than by using PfP’s own element-based asymmetric structure

(which avoids using syllable constituents and segments). I planned to take this approach

because I thought it would allow me to answer researchers’ questions in a straightfor-

ward way. 

However, this approach was not well received by the reviewers, even though my in-

tention had been to write the paper in a way which would make it understandable for

readers in general. But following the reviewers’ reactions, I have decided to change my

approach significantly: the paper explains the essential ideas and structures pertaining to

PfP, and it avoids referring to units/structures that are not used in the PfP theory (e.g.

conventional syllable constituents). 

In principle, I have revised the first draft in accordance with their suggestions. With

PAGE 289

RADICAL: A JOURNAL OF PHONOLOGY, 1



NASUKAWA, K. 2020. LINEARISATION AND STRESS ASSIGNMENT IN PFP: THE CASE OF ENGLISH

regard to Edoardo Cavirani and Geoffrey Schwartz, they have basically accepted the re-

vised version of the paper, stating that it appropriately addresses the issues they raised,

and makes a decent contribution to the field. Eric Raimy, on the other hand, reports that

the current form of the paper has not satisfactorily addressed any of the issues he raised,

and that it makes no contribution to the field. Given his theoretical point of view (the

necessity of precedence relations between segments), I fully understand this judgement.

And it may be true that some phonologists are not interested in the approach I take,

since they feel that segments and their precedence relations are psychologically real and

that there is no room for doubt. This may be also true at the level of our consciousness,

since the notions of ‘segment’ and ‘precedence relations’ have so far made such a signif-

icant contribution to linguistics and beyond. Taking Raimy’s comments seriously, I will

make more of an effort to present my work in a way which can be reasonably under-

stood by researchers who do not share my own theoretical background, at both a con-

ceptual level and a working hypothesis level. 

I have no objection to Raimy’s comments and I believe that there is no conflict be-

tween my own approach and other approaches; the differences stem mainly from the

level and angle of exploration. To illustrate this, I briefly explain what PfP is trying to

investigate below. 

In the PfP project, speech sounds are the outcome produced by the interaction of nu-

merous autonomous modules which deal with the following properties. 

(1) MODULES WHICH ARE RELATED TO LINGUISTIC SOUNDS

(CONTRA LAW SOUNDS AND OTHER TYPES OF SOUNDS)

a. Genetically endowed (abstract) properties (which exclude the following)

b. Perceptual properties

c. Articulatory (production) properties

d. Visual recognition properties of writing systems
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e. Tactile recognition properties

f. Emotional properties

g. Physiological properties

h. Environmental properties

and many others

Although a number of other frameworks oppose PfP approach, the working hypothesis

in PfP is that humans have the faculty of language where (1a) is a given. PfP then as-

sumes that properties such as segments, precedence relations between units and string-

adjacent agreement are the properties responsible for (1b)-(1e). On this basis, it attempts

to  account  for  the  properties  (assumed  to  be  phonological)  in  (1a).  In  this  respect,

phonological theories which employ properties such as segments and precedence rela-

tions are reckoned to be dealing with all or some of (1b)-(1e). In this sense, PfP believes

that there is no theoretical conflict with the assumptions of other models.

As a final remark, I acknowledge that there are a great number of ways of investigat-

ing even a single field of research. Well-known approaches and theories are merely a

subset of these. In one research community, one approach may seem to have nothing to

contribute to our understanding, while the same approach may be regarded as being

highly significant in another community. This point is highlighted by the varying com-

ments this paper received from different reviewers. But for the hundreds of scientists

who are currently involved in an on-going nationwide evolinguistics project in Japan,

PfP has been deemed to make a significant contribution to the modelling of linguistic

processing within a fractal approach to morphosyntax and phonology.
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