Two phonologies

Harry van der Hulst

1. Infroduction

In this article, 1 will develop a general perspective on the relationship between
phonology and the other modules of grammar. One conclusion of this explo-
ration is that we need two types of phonology (or two phonological levels), one
dealing with phonotactic structure (phonology, “grammar phonology” proper)
and the other dealing with utterance structure (utterance phonology, phonetics),
which, as 1 will suggest, is distinct from phonetic implementation. Crucially,
I will suggest that the constituents of prosedic phonology, as well as the phe-
nomena that both motivate and depend on them, need to be parceled out over
these two phonological levels, some belonging o the phonotactic level whose
structure closely foHows morphotactics (rnorphology and syntax) and some be-
longing to the utterance level whose domains are driven by the metrical grid. 1
will also include a brief discussion of intonation and focus.

2. Kinds of phonology

There appear to be numerous “phonologies” all dealing with the sound struc-
ture of languages {(where “sound structure” ranges from the structure of actual
sound sequences (o cognitive structures that underlie the storage and retrieval,
as well as production and perception of these sound sequences). In some cases,
these phonologies are different, competing theories (historically consecutive or
co-temporal) that intend to cover the same empirical domain, thus overlapping
in many ways, yet differing in numerous details (e.g., Fischer-Jergensen 1975;
Anderson 1985). In other cases we are dealing with subtheories that are meant
to be complementary. Subtheories can be complementary either by characteriz-
ing different aspects of one phonological level {e.g., autosegmental phonology,
metrical phonology, lexical phonology), or they can be complementary in the
sense of characterizing different levels. The difference between these two types
of complementarity is not always obvious because of the many ways in which
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the term Jevel is being used. In this section, I will argue in favor of recognizing
two phonological levels, using this term to refer to any autonomous analysis
of linguistic expressions (as in Goldsmith 1993). Levels, in this sense, are not
derivationally related, as for example the underlying and the surface represen-
tation in standard generative phonology (SPE; Chomsky and Halle 1968). We
must be aware of the fact that in the phonological literature the term leve] is
not only used as a substitute for representation but also for faver or domain
(in a hierarchical construct, e.g. “word level”, “syllable level”). In this article,
I will be careful in distinguishing between the notions level (autonomous anal-
ysis), representation (formal expression built from a primitive vocabulary in
accordance with wellformedness constraints) and layer or domain (hierarchy or
grouping, part of a representation); if a distinction between underlying and sur-
face representations is made, [ will refer to these as derivational sfages. A fourth
term, plane, will be used to refer to different, simultaneous dimensions of a rep-
resentation (such as the metrical plane and the autosegmental plane) although,
at this point, I do not wish to acknowledge that phonological representation are
indeed multiplanar.

2.1. The interpretations of the notion “Dual Articulation” — sequential and
parallei

Grammar forms the link between sound and meaning. As such, grammars gen-
erate structures that mediate between sound structures and meaning structures.
However, grammatical structures appear to display a duality in the sense of
having a (morpho)syntactic or morphotactic part and a phonological, or more
properly phonotactic part. The idea of Dual Articulation (or Dual Patterning)
can be found in the work of Martinet (1960: 22-24}, and Hockett (1960}, and can
be traced back even further (see Anderson 1992). In what Martinet called the
first articulation (morphotactics), minimal meaningful units (morphemes) are
combined into larger meaningful structures so that an infinite array of situations
can be described, while in the second articulation (phonotactics), meaningless
units, i.e. phoneme sequences are combined into units, that, at the lowest mor-
photactic layer of morphemes, are (largely arbitrarily) linked to meanings. [n this
view then, phonotactics and morphotactics are “sequential”, the first articulation
being built from the units that the second articulation produces.! Phonotactics

! Inthis respect, it would have been better to call phonology the first and morphosyntax
the second articulation. I suppose that Martinet (1960) calied morphosyntax the first
articulation because it deals with the more important notion of producing meaning-
ful linguistic expressions, while phonology merely delivers the form aspect of the
smallest meaningful units.
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and morphotactics together constitute the skelefor of language, and grammar is
the system of basic units and combination rules that accounts for the organiza-
tion of that skeleton. Phonetics provides this skeleton with its perceptible bodily

‘appearance, while semantics breathes life and mind into this body. Like phono-

tactics and morphotactics, phonetics and semantics are complementary as well,
since phonetics interprets the structure created by phonology, while semantics
interprets the structures created by morphosyntax.?

Both phonotactics and morphotactics are combinatorial systems, consist-
ing of finite sets of basic building blocks (primitives) and combinatorial rules
(constraints). At the level of phonotactics, the basic units are features® which
“combine into,” or “are properties of” phonemes which in turn combine into
morphemes, while the morphotactic basic units are the category labels like
Noun, Verb, ete.* The kinds of combinatorial constraints in both domains are
largely the same which brings me to the notion Structural Analogy.

Structural Analogy refers to the structural resemblance between represen-
tations in different levels or stages, layers or planes (within levels). We note,

for example, analogies between phonotactics and morphotactics as a whole but

also between different hierarchical layers within the structures that each of these
modules characterizes. In the end, the idea of structural analogy can be taken fo
mean that the same kind of structure is likely to repeat itself over and over again
(see Anderson 2006):

The Structural Analogy Assumption

Minimize (more strongly, eliminate) differences between levels (modules, etc.)
that do not follow from a difference in alphabet or from the nature of the rela-
tionship between the levels (etc.) concemed.

Limiting ourselves here to the analogy between phonotactics and morphotactics
as a whole, the idea is that both structures are based on identical principles (such
as binarity and headedness), and that their differences are due to the fact that
phonotactics must primarily accommodate phonetic matter, while morphotac-
tics must primarily accommodate semantic matter (van der Hulst 2000, 2006b,

2 Instead of speaking of interpretation it is also common to use the term implementation,
especxa%ly on the phonetic side. Below, I will suggest using both terms with different
meanings.

3 This term is used in SPE, following the Roman Jakobson’s version of Prague School
phonology. In other framework the primes are called components (Dependency
Phonology; Anderson and Ewen 1987; van der Hulst 1989, 2005), elements (Gov-
ernment Phonology; Kaye, Lowenstamm, and Vergnaud 1985, 1990), or particles
{Schane 1984).

4 These labels can also be construed as features or combinations of features,
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2008b,c).” Indeed, semantics is largely irrelevant at the level of phonotactic
form, at least to the extent that phonotactic form is not semantically motivated,
the best known case of motivation being iconicity. Whether and, if so, to what
extent morphotactics accommodates phonetics remains to be seen.

The term “phonology” traditionally refers to two different aspects, namely
the representational and the derivational aspect. The former regards the charac-
terization of wellformedness (for which 1 use the term phonotactics; essentially,
a set of primitives and combinatorial constraints), while the latter largely re-
gards “repairs”, i.e. operations that make changes in representations that violate
a constraint. Likewise, morphosyntax can be separated into two systems, i.e.
constraints (morphotactics) and operations (the latter comprising, perhaps, in-
flection and transformations).” Again, we notice the architectural analogies.
Since the main discussion here is about the “tactic” aspect of each module, I
have referred thus far to morphological and syntactic {(morphosyntactic) struc-
ture as morphotactics, analogously to the term phonotactics. If we were to accept
Martinet’s (1960) idea that the first articulation is stacked on top of the second
articulation (as layers), we can say that these two systems together form the ractic
level. The connection between the two tactic layers is defined by linking phono-
tactic constructs to the category labels that are combined in morphotactics; one
hierarchy is built on top of the other:

(1

Phonotactics Morphotactics

Each of these two tactic subsystems characterizes a series of hierarchical lay-
ers that, in this view, form a continuum of feature structures. In phonotactics,
we start with features which form phonemes in accordance with the “segment
structure conditions” (as they used to be called in generative phonology). These
segments then combine into morphemes in accordance with a set of “morpheme
structure conditions”. In morphotactics, we start with a basic set of category
labels (features or feature combinations) which combine into word labels in
accordance with morphological constraints and into “larger-than-words™ units
(phrases, sentences) in accordance with the syntactic constraints.

51 use the qualifier “primarily” rather than “exclusively” because, as we will see,
phonetics and semantics may not be as complementary as suggested thus far.

5 Singh (1987); Stewart (1983); Paradis (1988); Calabrese (1995, 2003).

7 In some approaches, the notion derivation is reduced to a minimum or even eliminated
by adopting purely representational means to deal with the variability of linguistic

units, such as alfomorphy; see van der Hulst (2005, 2008b).




Two phonologies 319
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In this model, morphemes are pivotal units. They connect a phonotactic form
to a morphotactic label and, in fact, to a semantic or conceptual structure.
In this sense, it is not appropriate, as done in (2), to call the entity that MSCs
characterize a morpheme because it is merely the phonotactic side (the phoneme
string) of the morpheme, just like the label could be called the categorial side
of the morpheme. If we include the semantic side, we arrive at the following
diagram in which the bold broken lines enclose the three types of information

that constitute a morpheme (i.e. its phonotactic structure, its category label and
its meaning):

(3) Phonotactics E i Morphotactics
t 1 [ {
Features f Phonemes 5 Ph-string ! Featuresl Words E Phrases ete,
! (S5Cs) 1 (MSCs) i (labels) f(Morphology) | (Syntax}
] ) ] 1
] i i 3
i Semantics I

I e e B M T A s . g

There are, however, objections to this simple stacking model of phonotactics
and morphotactics which is nonetheless very popular in introductory textbooks.

At the phonotactic level, one could object that it is not obvious that bound
morphemes are subject to phonotactic constraints, or, to put it differently, that
the phonotactic constraints that are usually formulated truly pertain to units of
this size. The grounds to doubt the necessity of MSCs, or their status as mor-
pheme structure constraints, is directly related to a second questionable aspect
of the diagram, namely its strict sequential (stacking) design. It would seem that
not morphemes, but rather words {including both simplex words and a subset of
the complex words) are governed by the laws of phonotactics. This would make
sense since words, and not morphemes, are meant to be pronounced. We would
not notice the difference so much when we focus on free morphemes which
are both morphemes and words. However, when we consider complex words -
in particular, words that contain affixes — we know that those entities cannot,
In many cases, be “as is” concatenations of the phonological strings that make
up their morphemes. As every linguist knows, morpheme concatenations call
for phonological repairs all the time (assimilations, deletions, insertions, ete.).
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It is precisely this particular overlap between phonotactics and morphotactics
that gives rise to allomorphy.® The phonotactic constraints that govern at least a
subset of the complex words (i.e. roughly those formed by level I affixes in En-
glish) seem to be, at least in part, the same as those that govern simplex words.
This means that at least a subset of the complex words behave like simplex
words from a phonotactic point of view. It seems clear, and this brings us back
to the first objection, that the word-domain phonotactic constraints that govern
all simplex words and a subclass of complex words subsume {or at least con-
tain most of) the constraints that were formerly held to be morpheme-domain
constraints (including the so-called segnient structure conditions). To the extent
that constraints on complex words are the same as constraints on simplex words,
there is no need to state these constraints twice, i.€. as MSCs and as repair rules
that apply in derived environments.” Besides the possibility of constraints that
are truly morphemic!?, there is another reason for believing that the phono-
tactics of simplex words and complex words do not need to be filly identical,
which is that a subclass of the repair rules that apply in complex words seems
limited to applying to complex words {derived environmenis) only. Therefore,
the more crucial point being made here is that the domains of phonotactics
and morphotactics everlap in a subset of complex words, namely those whose
phonology involves repairs that imply the existence of phonotactic constraints
holding above the level of the morpheme.

This finding is incompatible with the strict sequential conception implied
in diagram (3) which does seem to imply that, as morphemes are combined
into larger constructs, their phonological material is concatenated “as is”, 1.e.
unchanged, which would deny that allomorphy exists. Let us also note here
that the stacking model suggests that, to the extent that phonological strings of
words and larger units can be said to be hierarchically organized, the hierarchical
arrangement is the one that is created by the morphotactics. As just noted, at
least the first consequence is invalid; allomorphy does exist and this implies
that units larger than morphemes, at least a subclass of the complex words,

? Other adjustments involve predictably adding features which causes (neutralizing or
non-neutralizing) aflophonic variation. However, these are not dependent on moi-
phological concatenation,

9 This issue regards the so-called “Duplication Problem”; see Kenstowicz and Kisse-
berth (1977), van der Hulst (2008b).

1% It seems likely that a residue of morpheme domain constraints remains (such as
constraints that differentiate between bound and free morphemes but perhaps also
constraints that are true of simplex words i.e. morphemes but not of complex words);
see Paradis and Prunet (1993) and Booij {1999).
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form phonotactic domains governed by constraints that drive the allomorphic
variation. I will return to the second consequence later on. It would seem, then,
that the workspace of phonotactics and morphotactics is overlapping rather than
strictly sequential:

“4) i_ Phonotactics :
x : T i H :
| Features I Phonemes 5 Ph-string ; Featuresi Words ! Phrases ctc.
I | (S5Cs) | (MSCs) | (labels) {(Morplology) | (Syntax)
i : | ' i :
i — Semantics Marphotactics

The line going through ‘morphology’ allows phonotactics fo govern a subclass
of complex words, notably what used to be called “level I morphology”. Tradi-
tional level ordered models would have problems explaining why phonotactics
skips level II (Borowsky 1993), while being relevant to inflected words (which
generally display significant allomorphy) which are mostly assumed to form an
even later level (or happen in the syntax). I will need to return to this point below
in conjunction with the question whether phonotactics extends all the way up to
the sentence domain.

An important aspect of identifying the domain word (rather than, or in addi-
tion to the morpheme domain) as a relevant phonotactic unit was the recognition
of the wnit syllable as a crucial subword phonotactic domain. Roughly, it was
shown in several publications in the post-SPE era that word level phonotactic
constraints largely consisted of constraints on the syllable domain with the re-
suli that wellformed words could be largely characterized as combinations of
weliformed syllables.”’ However, phonotactic constraints that make reference
to larger-than-syllable domains remain necessary. For one thing, word-edge syl
lables often show extra or different phonotactic options. When, for independent
reasons, it was then argued that syllables group into units called feet, 12 it became
clear that this unit too counld be the domain of phonotactic constraints. These
developments led to the inclusion into word phonotactics of a whole new set
of constraints, namely constraints that characterize a hierarchical (syllabic-and-
metrical) organization and, in terms of this hierarchy, constraints on combina-
tions of segments and the location of accents, L.e. stress.

As already suggested earlier, the question whether the overlap only concerns
the word domain could now be raised, given that the two tactic systems overlap.

' Although this point was not new as such; compare Pulgram (1970).
12 Anderson and Jones {1974); Liberman and Prince {1977).
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Since at least Trubetzkoy (2001) made the distinction between word phonology
and sentence phonology, it has been known that phonology does rof stop at
the word level. There are two aspects to sentence phonology which became
the focus of attention in the 1970s and 1980s due to the work of linguists like
Selkirk (e.g. 1978, 1980, 1984), Rotenberg (1978}, Pullum and Zwicky (1988),
Nespor and Vogel (1986) and Kaisse (1985), among others. On the one hand,
when words are strung together into phrasal units, segmental adaptations occur
creating varying forms of words, just like repair rules create allomorphy within
words. Articles (in languages such as English, French, Spanish, etc.) can take
a different formy depending on whether the following noun begins with a vowel
or consonant, nouns can take different forms in different syntactic contexts (cf.
mutation in Welsh), consonantal assimilation may apply across word boundaries,
tonal or rhythmic properties of words may change depending on context, and
50 on. There are, as it would seem, phonotactic constraints that hold over larger
domains, as well as repairs that come into action when the concatenation of words
leads to violations of these constraints. On the other hand, and this questioned
another aspect of the stacking model mentioned above, it would seem that the
domains that are relevant for at least some of these phenomena were argued not
to be syntactic.!> A typical example of the non-isomorphy of the morphotactic
structure and the phonotactic structure involves so-called clitics, i.e. the “little”
words that seem to fuse with other words into a non-syntactic (hence presumably
phonotactic) unit in a manner that disrespects their syntactic grouping:

VAN

In (5) ke and is merge into a unit which, in most accounts, is not a syntac-
tic unit.!* The relevant phonotactic structure came to be called the prosodic
structure (Selkirk 1978, 1980; Nespor and Vogel 1986).

Thus, instead of the stacking or even partially overlapping model, it was now
recognized that a linguistic expression has two largely parallel tactic organiza-
tions, one phonotactic and the other morphotactic:

13 This, of course, is always dependent on the syntactic theory or analysis that one adopts
in specific cases.
14 Categorial models of syntax are more flexible, however; see Steedman (2000).
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As mentioned, at least some of the phenomena that motivated this phonotactic or
prosodic structure above the word level had of course been identified long before
and proposals had been made for some kind of prosodic grouping. Pulgram
(1970) proposes a series of domains including “nexus” and “cursus” domains
(both above the word layer) and Abercrombie (1967, section 5; and Lahiri and
Plank 2007) pointed to a thythmic organization which groups syllables (across
word boundaries) from one stressed syllable up to the next stressed syllables
forming the Abercrombian foot (Abercrombie 1967). However, Selkirk (1978)
articulated a very specific hierarchy of several domains:

(7y  Syllable—Foot—~ Word— Clitic Group — Phonological phrase — Intonation
phrase — Utterance

Nespor and Vogel (1986) then offered a detailed study of various processes that
appear to bé sensitive to these domains.'> Not everyone was convinced that al/
these processes motivated a non-isomorphic hierarchy and Kaisse (1985), for
example, maintained that many of them could be handled with direct reference
to syntactic structure. Those that could not, she termed “fast speech rules”.

To avoid the appearance that phonotactics has a larger domain than morpho-
tactics, as well as to properly express that semantic structure and morphotactic
structure are parallel rather than stacked, I will replace (6) by the following
diagram which more properly expresses that all three dimensions of grammar
have the same scope.'®

1% This is not always so easy 1o see because syntactic structures differ from theory to
theory.

* This reminds us of Jackendoff (2002) who proposes a parallel architecture. | will

discuss some specific aspects of his model below,
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8 morphemes!’ words phrases etc,
Phoneme string Phonotactic structure
Category label Morphotactic structure
Conceptual structure Semantic structure

As in the previous diagram, (8) maintains a separation between morphemes,
words and larger units. Each morpheme arbitrarily (or conventionally) com-
bines a chunk of form and a chunk of meaning under a categorial label. Both
chunks can be simplex (one primitive) or complex.'® If complex, wellformed-

ness isnot an issue at the morpheme level?, assuming that no illformed structure
will make it pass the constraints that bear on the word domain. All structures at
these different levels are subject to constraints and repairs®C. It seems plausible
to me that the division between word and larger-than-word domains runs all
the way through the three levels and corresponds to word and sentence subsys-
tems at each level (van der Hulst 2005, 2008b). At the phonological level, this
distinction might be thought of, for the moment, as one between word and sen-
tence phonology, or lexical and post-lexical phonology. At the categorial level,
the distinction corresponds to the traditional distinction between morphology
and syntax (with inflection belonging to one or the other depending on spe-
cific views). Finaily, in semantics, the distinction is known as lexical semantics
and sentence semantics. I will return to these divisions, especially the one in
phonology, below.

At this point, the notion “dual articulation” can be seen in a new light. Instead
of understanding this notion in the sense of phonotactics and morphotactics be-
ing stacked (the sequential or layered view), we now have a complete parallelism
between the two articulations, each coustituting a different level of analysis.

¥ Depending on different theories, it is or is not possible that a morpheme lacks one of
those levels.
¥ Asmentioned, categorial labels, too, can be simplex or complex if one assumes a sys-
tem of features that characterize the part of speech labels and other morphosyntactic
labels.
19 This is what is now often called “Freedom of the Base™; see Prince and Smolensky
(1993).
* Some theories prevent the use of repaits by using disjunctive specification in the
lexicon, essentially prelisting the allomorphs and different words, accompanied by
appropriate insertion frames (see van der Hulst 2008c for discussion).
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2.2, Two phonologies?

The set of phonotactic constraints covers both segmental constraints (segment
structure constraints) and constraints on phoneme or tonal combinations within
and across word boundaries as well as constraints on accents and rhythm. In ad-
dition, there are constraints on the hierarchical structure itself which, in metrical
phonology, subsume matters of accent and rhythm.

McMahon (2007) sees the constraints on segments and their combinations
as fundamentally different from constraints on tonal, accentual and rhythmic
properties, i.e. those that are traditionally called suprasegmental or prosodic. Ac-
cording to her, segmental phonology is just the segments and local processes or
rules that affect them. Prosody, she says, includes syliable organization and any-
thing higher, as well as processes such as vowel harmony and tonal phonology.
She also includes intonation in prosody. She supports the separation between
segmental and suprasegmental phonology with considerations from acquisition,
language change and neurology. If I were to make the distinction between seg-
mental and suprasegmental aspects of phonology, I would regard some form
of syllable structure as belonging to the segmental layer, precisely because, as
stated earlier, a significant subset of the constraints on the wellformedness of
the segmental strings crucially are syllable structure constraints.2! Also, I think
that processes like vowel harmony fall within the segmental phonology. In short,
even though I like the idea of recognizing two phonologies, I would separate
the class of phonological phenomena in a rather different way. Luckily, some
of the evidence that McMahon uses to support her separation will apply to my
separation as well. More crucially to this article, however, without denying that,
what I would call a “planar” distinction can be made between segmental and
suprasegmental properties, I believe that there is another distinction that can
be made which is even more fundamental, namely a distinction between two
phonological levels.

Before I elaborate this point, it is important to avoid confusion with another
way of talking about different phonologies, namely one that is based on differ-
ences in domains. I have suggested that a division between word and sentence
phonology may be useful. In its modern guise, this distinction is known as the
distinction between lexical and post-lexical phonology. McMahon’s (2007) dis-
tinction between segmental and suprasegmental phonology is orthogonal to this
domain distinction since within both types of domains, we could distinguish
between segmental and suprasegmental (or prosodic) plane.

3 This claim is not undisputed. See Steriade (1999}, and Bievins (2003).



326  Harry van der Hulst

It would seem that the distinction between lexical and post-lexical domain is
one thatrefers to different layers (like the distinction between word and sentence
phonology) within the — or a — phonological level. However, in van der Hulst
(2003), I argued that the stacking view of lexical and post-lexical is not correct.
Anticipating the distinction between two phonological levels that I will advocate
below, T suggested that post-lexical phonology, as it is commonly understood
does not regard layers of structure above the word but rather regards the whole
phonological spectrum from feature to utterance. Understood in this way, lexical
phonology and post-lexical phonology regard two different Jevels of represen-
tation, at least with reference to word domains (since lexical phonology does
not bear on phrasal and larger units). This view is different from the common
understanding that the lexical system produces wellformed phonological words
(including syllable and foot structare) which are then organized into phonolog-
ical phrases and so on, the post-lexical phonology picking up from where the
lexical phonology has left off. This serial view of the lexical and post-lexical
phonological systems has been around in generative grammar ever since Selkirk
and after her Nespor and Voge! developed and motivated a prosodic organization
(despite the fact that everyone acknowledged that post-lexical phonology could
reach back to the lowest layers inside words as well).

What reasons did I have for saying that at least up to the word domain there
are two distinct organizations? To begin with, it is evident that there are two
distinct notions of syllabic organization. This “duality of structure” (piving rise
to what 1 called structure paradoxes) leads to terminology such as “phono-
logical” syllables (relevant to phonotactics) as opposed to “phonetic” syllables
(relevant to details of phonetics or implementation). Most striking becomes the
discrepancy if one embraces theories of phonotactic structure that employ the
principles of Government Phonology due to which words like strike easily end
up as trisyllabic whereas there seems to be no motivation at all to assume that
at the phonetic level. As mentioned in the article, I also referred to structure
paradoxes regarding foot structure. The notion “foot” that is relevant to the so-
called call chant in Duich (Gussenhoven 1993) is not the same as the one that
is needed at the lexical level for the purpose of calculating primary accent (van
der Hulst 1984; Kager 1989).

If the prosodic structure of sentences is not built on fop of a word struc-
ture, the alternative is that a complete post-lexical structure is erected from the
ground up. This phonological structure may not even start out with phonemes
(or elements) but rather might be gesture-based.?? This means that we need to
replace (8) by (9):

2 (Gestures in the sense of Browman and Goldstein (1986).
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%) ?

morphemes word ! phrases eic.

:

*Gestural score”™ Utlerance structure

Phoneme string Phonotactic structure

Category label Morphotactic structure

Conceptual structure Semantic structure

Here, | am using the term “utterance-stracture” instead of “post-lexical” struc-
ture because it is now clear that the terms lexical and post-lexical suggest a
false dichotomy. Whereas “lexical phonology™ can still be used for phonotactic
phonology at the word layer at both phonological levels, the whole utterance
structure as well as the larger-than-word structure at the phonotactic level are in
a SeRnse post—iexica1.23

Interestingly, the idea that there are indeed two complete phonologies, as ex-
pressed in (9), was taken to be self-evident in Nespor and Vogel (1986) who show
that both at the word and phrasal level, we encounter phonological phenomena
that are sensitive to lexical or morpho-syntactic information and structure as
well as phenomena that are blind to such information and indeed sensitive to
domains of a different sort (Nespor and Vogel 1986: 33). 1 thus propose to aban-
don the lexical/post-lexical dichotomy and replace it by the phonotactic and
utterance dichotomy. Much of what has been calied post-lexical is located at
the utterance level. As for prosodic phonology in the sense of Selkirk as well as
Nespor and Vogel, it remains to be seen how much of it is part of the utterance
fevel. I will turn to that question below.

We thus end up with a parallel view of two phonologies, but not the one that is
suggested by McMahon (2007), because both phonologies have segmental and
suprasegmental (or prosodic, hierarchical) aspects, however one defines these
notions precisely. The distinction drawn here is also different from the lexical

2 § realize that the distinction between lexical and post-lexical phonology was never
meant to match the word — sentence distinction, Yes, lexical phonology would be
confined to units that are contained in the lexicon, and this wouid mostly be words

{and little work has ever been done on the lexical phonology of larger units that
arguably are lexical units), but post-lexical phonology would take scope over the
whole sentence and thus could include processes operating on smatler units of the
word.
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and post-lexical distinction, as explained above. We can still maintain a division
between word and sentence phonology which could be relevant at either level
although 1 would be inclined to emphasize it more at the phonotactic level.

These two phonologies should, as said, be understood as different levels (and,
as argued, not as layers in one hierarchy, nor as planes within one level), one
being close to the traditional notion of the underlying or phonemic level, the
other being close to the surface of phonetic level. However, rather than being
derivationally related as in standard Generative Phonology, 1 adopt the view
that each level is characterized by its own set of constraints (and repairs).”® The
relationship between the two levels is such that the output of the phonotactic
level (i.e. after repair) can be taken as the input for the utterance level. The
phonotactic level in turn can be taken o be the output of the morphotactic level,
if we take this level to be responsible for combining the phonological material
of morphemes and words, and not just of the categorical labels; 1 will return to
this point below.

This notion of two phonologies is different in one further respect from McMa-
hon’s division. I do not take either phonotactic or utterance phonology to include
intonation. Below, I will adopt the point made in Gussenhoven (1984a) saying
that there are two grammars, one for the “text”” and one for the “tune” (i.e.
intonation). The latter like the former has several levels of analysis, perhaps
the same as distinguished for the text grammar. This point will be taken up in

section 3.

2.3. Bxtending the scope of “Utterance”

The idea of structural analogy demands that we ask the following question.
If we have two phonological levels, differing in the degree of concreteness
(since, indeed, the utterance tevel is closer to actual realizations of linguistic
expressions), do we also find two semantic levels then? 1 believe that the answer
to that question is yes. So let me render the diagram in (9) more complete by
including an extra semantic level:

% The distinction made here is also made in Goldsmith (1993), who speaks of the
phonological and the phonetic level respectively, and in Lakoff (1993).

25 Again, this is like the proposals in Goldsmith (1993) and Lakoff (1993). A difference

is that I would like to reject rules that perform changes going from one level to the
next; see van der Hulst (2008¢) for further discussion and illustrations.
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(10) Utterance (Phonological) Strueture

Phonotactic Structure

Morphetactic Structure

Conceptual Structure

Utterance {Semantic) Structure

Just like utterance (phonological) structure emerges when a linguistic expres-
sion is put to, or rather prepared for actual use in a specific context, the con-
ceptual (semantic) side of expressions can also be distinguished from what is
sometimes called the utterance meaning (Lobner 2002). This utterance mean-
ing is richer and less schematic than the conceptual structure, being bound to
a specific context of use. The step away from conceptual meaning (called [de-
scriptive] expression meaning in Lobner 2002), which is often called semantic
interpretation, links conceptual structure to actual situations (in some world).
In a broader sense, we could call the utterance meaning pragmatic meaning.
Iikewise, we could refer to the step that links phonotactic structure to utterance
phonetic structure as phonetic interpretation, although it is more common to
use the phrase phonetic implementation. In fact, Liberman and Pierrehumbert
(1984) argue that what is called post-lexical phonology (roughly my utterance
phonology) is in fact nothing less than (the result of) phonetic implementation,
suggesting that all properties and processes that pertain o this level are gradient
and non-continuous rather than categorial. I am hesitant, however, about equat-
ing the utterance structure with actual phonetic (i.e. articulatory or acoustic),
events. Rather, as argued in van der Hulst (2008c¢), we should regard utterance
structures as still being a cognitive level. | suggest, therefore, to attach different
meaning to the notions interpretation and implementation. The diagram below
is, with same adaptations, taken from van der Hulst (2008b):
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(11) phonotactic word structure
¥

Pw—gencralizéﬁons
Repairs

phonotactic phrase structure

Phonetic

P generalizations Interpretation

Repairs
. 4

*post-lexical” utterance structures
\ /‘_‘_,.‘v’

U-generalizations
Repairs

Phonetic Implementation / /

{representations of} anxcnlatory movements

{representations of) acousuc properties™

It could likewise be argued that semantic conceptual and semantic utferance
(pragmatic) level are both internal, cognitive levels. The pragmatic level, after
all, should not be equated with the actual mind-external referents, just like the
utterance level is not identical io the actual motor activities or resulting sounds.
An exploration of that analogy lies clearly beyond the scope of this article. In
any event, interpretation is the linking of phonotactic and semantic structure to
contexts of use, whereas implementation is used for the linking of utterances
structures to real world objects.?’

% On the phonological side of grammar we face the question of how to account for the
duality of production and perception. The question is whether U-structure compro-
mises between production and perception or is determined primarily by only one of
the two, and if so which one is secondary. We find defenders of both possible views. In
the sa-called “Motor Theory of Speech Perception”, articulation is primary, whereas
the idea that form is psycho~acousticaily- based is found in “Government and De-
pendency Phonology™.

¥ This makes more sense on the P-side since the real world objects (physical artic-
ulations and sounds) are literally caused by the phonological utterance structures.
This cannot be said on the C-side, where the referents of semantic siructures exist

independently.
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Note, that the model in (11) is meant to express that for each phonotac-
tic representation there is a multitude (or infinite number) of utterance level
representations, each suited for specific conditions of use.

2.4, Dependencies

The models in (9) or (10) with their parallel levels look very Jackendovian (cf.
Jackendoff 2002). This model seems uncontroversial in its essential claim that
the semiotic coupling of conceptual meaning and phonetic form is mediated
by a grammatical system. The controversial aspect of Jackendofls’ model re-
gards the independence that he attributes to each of the grammatical modules or
Jevels. With this view, Jackendoff distances himself from what he calls syntacto-
centrism according to which the structures in the phonotactic and conceptual
domain are largely dictated by morphotactics.

Jackendoff (2002) argues that each of the three types of structures are au-
tonomous, i.e. subject to their own set of constraints. I will not dispute this.
He then concludes from this that the grammar should be seen not as driven by
a central morphotactic engine, but as a system of three independent structure-
producing engines {or structure-admitting constraint sets) plus a system of link-
ing or correspondence rules which characterize wellformed combinations of
wellformed P-, M-, and C-structures. Marantz (2005) points out, correctly |
believe, that this conception of grammar can only derive the high degree of
structural isomorphism between P-, M- and C-structure (which J ackendoff does
not dispute) in a stipulative fashion. This isomorphism has to be stipulated in
the system of correspondence rules. Note that isomorphism cannot be explained
as a form of structural analogy. Structural analogy leads us to expect that P-,
M- and C-structures use similar (identical) structural principles, not that they
are structural isomorphic. Departing from Jackendoff’s idea that the grammar
characterizes three autonomous structures and conditions on uniting these into
linguistic expressions, it strikes me as more realistic to say that the actual lin-
guistic expressions are formed by combining morphemes, words and phrases
which, at the lowest layer (morphemes), are combinations of phonological form
and conceptual structure.?® |

In van der Hulst (2008a), I have argued against the strict parallel view, ending
up with the more traditional view in which we see morphotactics as combing

% Jackendoff would probably say that I confuse the notion competence and performance
but it is not at all clear how that distinction can be made and, if it is made, what is
accounted for where,
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morpheme and word labels, dragging along the phonological and semantic prop-
erties of these units:>

(12) Utterance (Phonetic Structure)

Phonotactic Structure A

Morphotactic Structure |

Conceptual Structure ¥

Utterance (Semantic) Structure

In this conception, M-structure truly mediates between P- and C-structure, as
such imposing a constituent structure on chunks of phonological and conceptual
imaterial (i.e. morphemes), which is indicated by the arrows in figure (12). Since
both form and meaning have their own wellformedness requirements, one might
expect that M-structure aims to achieve a “compromise” between the truly au-
tonomous P- and C-structures, thus minimizing the amount of adjustment or
repair that is necessary at these levels. This makes M-structure central in a way,
but hardly in the sense that the other modules must bow to its superiority. Rather,
as just stated, M-structure is a hybrid system that serves the autonomous and
distinct demands of P- and C-structure, and in this sense, morphotactics is the
one that bows. However, being a separate level, we expect M-structure to have its
own demands on wellformedness as well, which, presumably, limit its serving
capacity.

M-structure, existing by virtue of its central, mediating role, then decides on
the way that linguistic expressions are built out of morphemes and words. If the
combinatorial system would only pay attention to the phonotactic properties of
morphemes and words, it is likely that, unintentionally, a structure would arise
that lumps together chunks of meaning that would not reflect a compositional,
i.e. transparent semantic organization. Accordingly, the resulting structure would
require a lot of semantic computation at the C-level. If, on the other hand, the
combinatorial system would only pay attention to the semantic properties of
morphemes and words, an organization would arise that presumably would not
be acceptable from the point of view of phonotactic form. Thus, again, a cat-
egorial system has emerged (M-structure) that, I would think, mostly serves
semantic compositionality but departs from it where the demands from phono-
tactics are just too strong. If this is indeed true, it would have to be the case
that all M-structure that compromises semantic compositionality is, in origin at

» By assuming this view, [ part company with “Distributed Morphology” views or any
other view which regards the categorial engine (morphotactics) as bearing on the
category labels only, form and meaning being attached later o
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least, either phonotactically driven, or rooted in autonomous constraints on M-
structure. (A third reason for structure paradoxes of this sort presumably lies in
M-structure trying to serve yet another master, namely “information structure”
which causes it to split up semantic units. To show that all this is indeed the case
would require more than a few paragraphs.)

2.5, Is word order (linearization) a phonotactic matter?

We have decided to regard phonotactics and morphotactics as different levels.
Together, these levels are often regarded as pertaining to the form of language
and it that sense, they jointly differ from semantics. This unity of morphotactics
and phonotactics is not indicated in figure (12) and I will make no attempt to
do so. From the model in (12) we cannot derive precisely what the division of
labor is between phonotactics and morphotactics, and that this question arises,
again, indicates the functional affinity between them. According to one view,
certain aspects of what would often be considered morphotactic matters can also
be placed within the realm of phonotactics. This, specifically, regards the issue
of linearization. Several syntactic frameworks make a formal distinction be-
tween constituency-as-grouping and linear order within constituents. With this
distinction in place, it could be argued that syntax only regards grouping, while
linearization is located in the phonology. Additionally, within generative gram-
mar, other, formerly held to be syntactic phenomena, have been assigned to the
phonology (to PF) such as various kinds of movement of syntactic constituents,
It seems to me that if the phonological component is burdened with accounting
for all the aspects of what used to be syntax that differ from one language to
the next, i.e. that are not universal, what remains to the syntax proper (“nar-
Yow syntax™) is little more than an account of relationships that could just be
called semantic as well. Indeed, this seems to be implied in a view of minimalist
Syntax as an invariant, universal system, presented ' Burton-Roberts (2000,
wheo regards phonology as everything that functions to externalize the universal
syntactic representations, thus including into phonology what would constitute
a lot, if not most of what in other models might be called syntax. It is inter-
esting to note (as pointed out in van der Hulst 2002) that what Burton-Roberts
(2000) thus takes to be the core of grammar, i.e. this narrow universal syniax, is
hard to distinguish from the grammar of thought, which is taken by Jackendoff
(2002) to be outside grammar in the strict sense. Jackendoff takes the grammar
of conceptual structure to exist in its own right, with the linguistic prammar
characterizing the linguistic expressions (i.e. M- and P-structure) that are used
to linguistically express a subset of the conceptual structures. OFf course, the
difference between these two views is purely terminological and both linguists
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agree that phonotactics-cum-morphotactics is a system that humans use to exter-
nalize (some of their) thoughts (which does not deny that such externalizations
can be kept internal in the form of silent speech).

Terminology and quibbles about what is and what is not grammar aside, [
will maintain the picture in (12) which implies that the system that allows us
to externalize thoughts is divided into a phonotactic system and a morphotactic
system, assuming that the latter system is responsible for the surface linear order
of words and phrases; thus, I take syntax to be broad. It is after all unlikely that
all aspects of linearization (morpheme and word order) can be atiributed to
the kinds of factors that drive phonotactic structure. The necessity to produce
morphemes and words linearly leaves room for different solutions which do not
seem to depend on phonotactic principles or parameters. As mentioned, specific
placement of phrases can reflect information structure (which  take to be part of
or being close to conceptual structure, perhaps a distinct semantic plane) or, inan
iconic fashion, the course of events. Phonotactics or information structure, while
perhaps being potential original motivators for specific M-structures, carmot be
taken to do the work for M-structure, which is in principle independent from
both and tries as best as it can to compromise between the demands of form
and meaning. By spelling out linear organization, M-structure is serving the
demands of P-structure and by spelling it out in specific ways it serves the
demands of information structure. '

2.6. The interaction between gramymatical components

The following diagram taken from van der Hulst (2008c), with small changes,
summarizes the interaction of the various grammatical components and the
relationship between the different levels, and between those levels and “the
external world”:

( 1 3) Primitives Primitives Primitives
& Constraints & Constraints & Consuaints
& Adjustments & Adjustments & Adjustments

Semantic structure  4— Morphotactic structure  —gp- Phonotactic structure
k 3

Hnguistic expression

ot nm
B

Intespretation
utterance level
Pragmatic structure Phonetic Struchire
] T e ‘
Context of Use [mplementation

referents articulations/sounds
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Here the tactic levels and semantics jointly characterize what I call linguis-
tic expressions, utterances being a different level at which the expressions are
enriched with contextual properties (i.e. pragmatic and phonetic detail). Every-
thing below the bold line is “the world”, above it “the mind”.

Phonotactic structures are arbitrarily linked to conceptoal structures, let us
say via or under a category label. The labels, in a sense, function as a skeleton
that coordinates bits of structure in the phonotactic and semantic plane:

(14)  Phonotactic level w c\xl!/c
Morphotactic Ievel T T
Semantactic level z z

Contrary to traditional views which regard syllable structure as derivable from
the linear sequence of phonemes, I adopt the government phonology claim that
morphemes are in fact phonologically structured expressions, consisting of on-
.~ sets and thyme constituents, augmented with lazeral licensing relationships (cf.
van der Hulst 2006a). Morphemes that would appear to be phonotactically in-
complete contain empty structural material. For example, a consonantal affix
would be a syllable with an empty rhyme. In this view, repairs or adjustments that
need to be made when morphemes are combined are minimal but nonetheless
necessary (cf. van der Hulst 2008c). The symbol X (capital sigma) stands for a
conceptual structure. When a morpheme enters into a combination with other
morphermes, as directed by the morphotactic system, each of its three levels
enters into combinations that are subject to wellformedness conditions and, if

necessary, repairs. In this view then, the same structural organization is initially

present on all three planes. This organization is licensed by the morphotactic con-

straints, Wherever this structure does not meet the wellformedness constraints at

the P- or C-level, structural adjustments (restructurings) are required at these lev-

els. M-structure that does not reflect semantic compositionality, when projected .
at the C-level, requires semantic rules that either create compositional structure
or compute semantic structure non-compositionally (appealing to function ap-
plication and other mechanisms). At the P-level, structural adjustments are made
wherever word and phrasal groupings result that violate the phonotactic well-
formedness structural constraints; this leads to incorporation of weak elements.
In addition, segmental repairs are made when, within phonotactic domains, con-
straints on the segmental content are violated. This is what we mean when we
say that P- and C-structure have to be computed from the morphotactic struc-
ture. These steps are often called phonological and semantic interpretation but
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it would be more proper to call them phonological and semantic reconstruction,
in particular because 1 have reserved the term interpretation for something else,

2.7, Questions of evolutionary precedence

Let us briefly ask what language is for, or for what reason it developed in our

species. Was the reason to facilitate thought or to externalize thought? Note

that having evolved for thought does not exclude axaptation for communicative

purposes. The following example serves as a comparison: Most people have

forgotten why the internet and WWW were invented in the first place, assuming

there was one reason to begin with. Now it is used for many reasons, never fore-
"seen by the original inventors, and most likely more crucial than whatever the
original reasons were. In the (near) future, new uses will undoubtedly emerge.
Answering questions regarding the function of language depends on what we
call grammar. In my opinion, it is highly likely that what Jackendoff (2002) calls
grammar (phonotactics and morphotactics) emerged as a system for external-
izing thoughts., However, this is fully compatible with the claim that prior to
developing a system for externalization, a grammar of thought had to develop
{which for Burton-Roberts [2000] is grammar), i.e. a conceptual system which
no longer was dependent on sensory stimuli or episodic memories and which
allowed humans to structure the same proposition in a variety of ways. Once a
conceptual system of this sort had emerged and thoughts that were not linked
to the here and now could be juggled in the minds of our ancestors, a system of
externalization could develop that would be different from the call systems that
we find in many animal species. Thus, syntax in Burton-Roberts’s (2000) sense
had to develop first. It is plausible that once the system of externalization based
on words and combinations of words was in place, the possibility of exchanging
thoughts made the grammars of thought increasingly more sophisticatéd, which
in turn put higher demands on the system of externalization.

The emergence of this system of externalization could have “piggy-backed”
on an already available lexicon of calls, i.e. the notion of Iinking chunks of infor-
mation to perceptible, visual or auditory signals. From this point on, composi-
tionality would have developed in two directions, downwards into the utterance
form of elementary expressions, leading to phonotactics (the second articu-
lation), and wpwards, leading to morphotactics (the first articulation). Perhaps,
Martinet (1960} was of the opinion that the development of morphotactics came
first. Others, such as Carstairs-McCarthy (1999), believe that phonotactics came
first. Novak and Krakaver (e.g. 1999) claim that the development of both can
be understood as resulting from a pressure caused by the need for increasingly
complex communicative descriptions.
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It is often noted that a critical difference between P-structure and M-structure
is that the latter is recursive while the former is not. It seems obvious {0 me
that the recursivity of M-structure is one of the ways in which M-structure pays
respect to C-structure. Conceptual structure must have developed recussion first,
as part of representational apparatus that was needed to construe representation
of the outside world and of other minds. There is recursion in the world in
the sense that things can be inside things which in furn contain other things
that may be of the same type as the things they are contained in, and so on.3
Likewise, as has often been pointed out, social relationships (combined with
a theory of mind) invite, if not require, recursive thinking. The recursion of
M-structure was simply serving the recursive organization of C-structure. P-
structure is intrinsically unlike C-structure; its structure is linear and repetitive
at each Jayer. Recently, it has been questioned whether P-structure, given its
apparently layered organization needs to be constituency-based (see Neeleman
and van der Koot 2006). 1 will return to this point below where I will discuss
the properties of P-structure and (phonological) utterance structure.

3. What is the division of labor between the two phonelogies?

First, 1 have argued that we cannot place the phonotactic and morphotactic
structure in sequence, as layers within one level. Second, we discussed the way
in which morphotactics mediates between phonotactic and semantic structure,
serving their interests the best it can. (Whether it does so perfectly is not clear.)
Then 1 argued that there is not one phonological level but rather that two levels
can or need to be distinguished ~ the phonotactic level and the utterance level.
Now we have to ask what the division of labor is between these two phonologies.
The upshot of my discussion will be that the information that is encoded in the
so-called prosodic hierarchy, including the mefrical grid, and the processes that
motivate these structures, must be parceled out over the P-level and the U-
level. It seems to me that the literature on prosodic constituency has conflated
phenomena and arguments for two different hierarchies. How this parceling out
is done in detail remains to be worked out. Here, I will only be able to make
some programmatic suggestions.

The distinction between lexical and post-lexical phonology has often been
seen in the light of the obligatoriness or optionality of the processes involved.?!

¥ OFf course, with real things, we run into size issues because the containees need to be
smaller than the containers.
3 See Kiparsky (1995), Kaisse and Shaw (1995),
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Post-lexical phenomena would be seen as subject to speech rate and speech style
and could be gradient rather than categorical. I suggest that precisely these style-
dependent phenomena are tobe located at the U-level. Thus, whereas phonotactic
structure is fixed, invariant and discrete-categorical, the utterance structure is
variable and potentially gradient, dependent as it is on the intended context of
use. Indeed, as stated earlier, for any given phonotactic structure there is an
infinite number of corresponding utterance structures. When we consider the
structures and processes that are surveyed in Nespor and Vogel (1986), it seems
clear that in many cases the formation of domains, and application of processes
that motivate them, are sensitive to speech rate and speech style, suggesting that
these phenomena are within the post-lexical and thus utterance sphere. These
are the processes that Kaisse (1985) refers to as “fast speech rules”.

However, this is not necessarily the case for all phenomena that have been
said to be sensitive to prosodic structure. Kaisse (1985) analyzes various phe-
nomena that Nespor and Vogel place in their prosodic phonology as direct syntax
rules, i.e. rules (or constraints plus repairs) that operate with reference to syntac-
e domains.3? In more recent work by Truckenbrodt (1999, 2007), building on
others, it becomes very clear that one specific prosodic constituent, the phono-
logical phrase, plays a pivotal role in many apparently categorial and obligatory
phonological phenomena, and I suggest that these are more properly located at
the P-level, assuming that at this level the domains are largely determined by the
morphotactic structure, as argued earlier. Thus, even though the phonological
phrases are not strictly isomorphic with syntactic phrases in all cases, they are so
close that Truckenbrodt (1999) can state his “Wrap-XP constraint” which says
that each syntactic phrase is contained in a phonological phrase. Phonological
phrases, in other words, do not cuf across syntactic phrase boundaries.

The relationship between syntactic phrases and phonological phrases israther
similar to that between morphological words and phonological words. The gen-
eralization that Truckenbrodi observes at the phrasal level also applies at the
word level in the sense that we can say that each morphotactic word is con-
tained in a phonological word. Each simplex word is a phonological word, but

% Candidates for “direct syntax” segmental phorology have been discussed and then
critically evaluated in Hayes (1990) who argues that the alternations involved refiect
what he calls “precompiled phonology™, i.. the lexical storage of alternate forms of
words and selection frames which guide selection of the tight word form in specific
syntactic contexts. However, the option of precompilation (a mechanism that can also
be applied to deat with allomorphy) does not take away that phonotactic constraints

can operate in larger domains than words. Pullum and Zwicky (1988) discuss many
cases of syntax-dependent phonology.
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phonological words can also correlate with a subclass of the complex words.
Following Kabak and Revithiadou (this volume), let us say that the phonotac-
tic organization is primarily drapped around the morphotactic units word and
phrase. Phonotactic words and phrases are either isomorphic to morphotactic
words and phrases, or deviate from those in incorporating “weak words™ (in-
flectional affixes, clitics, second halves of compounds, as proposed in Vogel
this volume) or an adjacent small phrase, thus allowing a limited (perhaps only
one-time) recursion. '

Space limitations prevent me from discussing even a small sample of pro-
cesses that motivate this high degree of isomorphism of P-structure to M-
structure at both the word and phrase level. However, I will specifically draw
attention to one class of phenomena that, in my view, must be accounted for
at the phonotactic rather than the utterance level, namely accent.> Here too,
we find analogies between the word and the phrasal layer. 1 suggest that the
location of primary accents at both the word and phrasal level are handled at
the P-level with reference to domains that are Jargely morphotactic plus or mi-
nus weak elements. In this way we expect primary accent at both levels to be
 sensitive to grammatical information of a variety of sorts. Primary word accent,
for example, can be semsitive to word classes (as it is in English) and to details
of the phonotactic organization, specifically with reference to the complexity
of thymes (phonotactic weight). In addition, accents can be encoded lexically
in so-called lexical accent systems, or by way of exceptions to general rules.
Phrasal accent can also be sensitive to grammatical information such as argu-
ment structure (as in various Germanic languages), if, indeed, this is considered
morphotactic information. Perhaps, phrasal accent can be sensitive to phrasal
categories (I do not know an example of that), or to lexical information, which
would mean that certain words require to be accented (see Oehrle 1981 who dis-
cusses words that have specific accentual requirements). Of course, both word
and phrasal accents can be merely sensitive to M-edges which we see in so-
called weight-insensitive word accentual systems (Icelandic, Polish, etc.) and in
the phrasal accentual systems of the Romance languages (see Ladd 1996} and
Bengali (Hayes and Lahiri 1991).

With respect to word accent, I have argued at length (van der Hulst 1984,
1996, 1999, 2002, 2008a) that unlike the primary accent location, the overall
rhythmic organization is post-lexical, which, in the current proposal, means
that it belongs to the utterance level. I suggest that we explore the same idea
for the overall rhythmic structure of entire utterances, meaning that all matters

33 Another phenomenon that needs to be accounted for at the sentential P-level is in-
flectional allomorphy.
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of rhythm (eurhythmic principles and rhythmic adjustments; see Hayes 1984;
Prince 1983; Visch 1989, 1999) are dealt with at the utterance level in terms
of a metrical grid structure. This idea then naturally feeds into a further idea,
namely that prosodic structure at the utterance level is derived by or determined
by this grid structure. I will furthermore suggest that at this level the prosodic
structure has two principal domains, the (Abercrombian) foot and the Intonation
phrase,**

4. Similar proposals

The broad aspects of the proposal that | am making here are not entirely original.
{ already referred to Goldsmith (1993) and Lakoff (1993) who propose different
phonological levels (even a third, namely the morphemic level). However, my
proposal regards specific ideas about the notion of hierarchical organization at
both levels, and therefore I wish to point to other proposals that are very similar
in this respect.

In his work on phrasal accentuation on Danish, Rischel (1982) refers to “an
abstract prosodic structure which is directly coupled to syntax”, which is what
I here call the phonotactic structure. Rischel then also postulates a “surface
phonology” which, from my perspective, equals U-structure. In other words,
I suggest that Rischel’s distinction between his “deep” and “surface” phonol-
ogy is exactly the distinction between P-structure (which reflects morphotactic
organization) and U-structure (which is independent from morphotactic infor-
mation). Rischel also argues that phrasal accents are assigned with reference 1o
the syntactic structure, which, in the view presented here, means that they are
assigned at the phonotactic level, as I suggested earlier.”

Another author who has suggested the need for two prosodic hierarchies is
Eric Fudge (manuscript) who states his case as follows:

These two hierarchies relate to different tasks: among other things, the first
[hierarchy] assigns accents (potential stresses) to certain parts of the utter-

M | jberman and Pierrehumbert (1984) argue in the context of discussing the notion
phonetic implementation that above the phonological phrase, no further constituency
is needed. This squares with what I am proposing here since the phonological phrase
is the largest constituent at the P-level. Other, larger domains are expressed in terms
of their notion of phonetic implementation which subsumes my notion of utterance
strocture,

3 The idea that phrasal accent is sensitive to syntactic domains is also defended in

works by Cinque (1993) and Zubizarreta (1998).
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ance, while the second determines which potential stresses are made into actual
stresses when it comes to realising the utierance in speech.

He then compares this to a distinction made by Bolinger (1981} between
“gyllabic rhythm” (first hierarchy) and *“accentual rhythm” (second hierarchy).
Fudge places the formation of feet in the second hierarchy, making an explicit
reference to the notion of foot discussed in Abercrombie (1964).

Anderson and Ewen (1987) also make a distinction between what they call
“word structure” versus “utterance structure”, the second structure matching the
utterance level that I have proposed here, as well as Rischel’s (1982) “surface
phonology” and Fudge's second hierarchy. Both Fudge as well as Anderson
and Bwen limit their first bierarchy to words, seemingly excluding here the
assignment of phrasal accents. Rischel, however, explicitly includes phrasal
accents in his first hierarchy, and I agree with him in this respect.

In a less specific sense, my proposal also agrees with other proposals. In
retrospect, it could be said that Liberman and Prince (1977), as well as Hayes
(1984) had it right when they suggested two metrical organizations, one closely
following morphotactics (the metrical tree) and the other being independent
from that structure merely carrying over the primary accents expressed in the
grid. They were wrong in including rhythmic organization also in the arboreal
structure and this is why the tree and the grid seemed to overlap to the extent that
some tried to eliminate the former (Prince 1983), while others argued against
the latter (Kiparsky 1979; Giegerich 1983).

Finally, Lahiri and Plank (2007) suggest that the kind of prosodic struc-
ture that has been proposed in the Selkirk/Nespor and Vogel tradition ignores
a simpler structure that, as they point out, has a long tradition in the literature
on sentential thythm. In essence, like Rischel, Anderson and Ewen as well as
Fudge, they argue in favor of the Abercrombian foot, which, as they point out
was around long before Abercrombie drew attentjon to if. As is clear, my pro-
posal is fully compatible with that suggestion if we agree that they are referring
to the utterance level. Since, at this level and in termos of the Abercrombian foof,
we cannot account for many of the phenomena that have been analyzed in the
Selkirk/Nespor and Vogel tradition however, we also need the P-level organi-
zation which, while still being phonological, is only marginally different from
surface syntactic structure.

Tarning back to the linguists who have argued for a dual phonological struc-
ture, let us take a brief look at how the utterance structure is created. All authors
cited propose to make “foot formation” the crucial step in the formation of the
utterance structure. The following example is taken from Anderson and Ewen
(1987: 103):




342 Harry van der Hulst

(15) Group’

— |
> IS I

Girls with  problems flee from Henry

Group

Foot level

Anderson and Ewen adopt a group level in addition to their foot level. The Group
seems to be directed by phrasal accents while feet are directed by word accents.
Since these authors do not assume a P-level that comprises larger-than-words
units, they express matters like phrasal accent only in their utterance structures.
However, as pointed out, phrasal primary accent location is not dependent on
speech rate or style. The phrasal primary accent location is invariant for any
given type of syntactic phrase. It is noteworthy that a dependency style arboreal
structure comprises the metrical grid in that each head (indicated by a vertical
line ending in a ‘0’) is a grid mark (as pointed out in Ewen 1986) and can be
seen as deriving from it (although Ewen, as did Liberman and Prince 1977, saw
the relation in the opposite direction).

Fudge (manuscript) also forms feet in his utterance structure which stretch
from stressed syllable to stressed syllable. He states, as do Anderson and Ewen
(1987), that the relevant notion of foot was long ago recognized by the pho-
netician Abercrombie (e.g. 1967). Clearly, these Abercrombian feet are quite
different from the metrical feet proposed by Liberman and Prince (1977) which
encode rhythmic ripples in between word accents that only appear to be confined
to word boundaries when words are treated as complete utterances.

Rischel’s (1982) surface phonology feet also comprise a syllable with pri-
mary word stress followed by syllables with lower degree of stress. Interestingly,
he explicitly states that this notion of foot is relevant as a domain in the analysis
of intonation (referring to work by Nina Thorsen, e.g. Thorsen 1983). Whether
this means that his feet can be regarded as “intonational groups” or subunits of
such groups remains to be seen. Anderson and Ewen suggest that what they call
their Group unit (which is superordinate to the feet) is relevant to the spread-
ing out of infonational melodies. Perhaps then both the Foot and the Group are
relevant domains for intonation, similar to the notions Minor Phrase and Major
Phrase in works such as Beckman and Pierrebumbert (1986).

All these proposals seem to embody an approach to utterance structure that
follows a simple principle:
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(16)  U-structure is constructed consistent with word and phrasal accents in
P-structure

Earlier, I referred to Neeleman and van der Koot (2006) who argue that prosodic
structure is a non-arboreal structure. We have now established that the structure
at the U-level is much less rich than the original prosodic hierarchy, and it may
thus be true that a proper formal expression of structure at the U-level does
not have to be arboreal, as in {15), but could appeal to a more impoverished
mechanism that involves a grid structure enriched with boundary markers (see
e.g. Reiss 2008; Scheer, in press).

5. Intonation and focus

A complete utterance consists of a text and a tune that must somehow be lined up.
In this section, I wish to endorse a view of intonation which indeed regards into-
national melodies as independent expressions, generated by their own grammar
which in principle has the same organization as the text grammar (see Pier-
rehumbert 1980, and in particular Gussenhoven 1984a). In this compositional
view of intonation melodies, intonation is thus not just a matter of phonol-
ogy or phonetics. Several types of intonational units have been distinguished:
Pitch accents, phrasal accents and boundary tones (Pierrehumbert 1980; Ladd
1996; Gussenhoven 2004). Pitch accents are intonational words that have a
phonological form (including an accent), and a meaning, as well as a category
(namely Pitch Accent). Pitch accent may occur as such or modified by means
of a morphological operation (¢f. Gussenhoven 1984a). Phrasal accents, linked
to smaller units, and boundary tones, linked to larger units, are simpler entities;
they have no morphology but they do have a phonology, meaning and category.
The phonotactic structure of an intonation melody is a sequence of high and low
tones, grouped into units such as pitch accents (one of which is accented) and
other tones and provided with an overall hierarchical structure. 3¢

The question now arises how the fextr phonotactic structure and the fune
phonotactic structure are fused. This is a very difficult subject. The simple part
of the problem is that pitch accents (i.e. accented tones) line up with certain
types of phrasal accents, while phrasal tones and boundary tones line up with
edges of domains. In accordance with the authors sited in the previous section, it
would seem reasonable to locate details of the alignment process at the utterance

* Since it is often remarked that boundary tones are optional elements, which, however,
does not include tones that mark question intonation, it is perhaps also possible to
relegate the appearance of these optional boundary tones to U-structure.
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level since this level seerns to supply the domains that have been claimed to be
relevant to the spreading of intonational tones. However, we can locate the
linking of pitch accents to phrasal primary accents already at the P-level where
such accents are assigned.

At this point, we need to bring in the notion focus. It is well-known that pitch
accents occur on phrasal heads that belong to domains that are placed in focus.
But at which level does focus-marking take place? Even though focus seems to
be an inherently semantic notion, most frameworks assume that focus-marking
oceurs at the morphotactic level. In that sense, focus-marking can be seen as
one way in which the morphotactic structure serves semantics. A morphotactic
constituent that has been marked as being in focus calls for an expression of
this status which can come in three forms: A specific morphotactic position (up
front in the sentence), a specific focus particle or a specific pitch accent (see
de Swart and de Hoop 2002). Each of these three mechanisms can be seen as
subroutines that are activated by a focus feature, and this then suggests that,
when a pitch accent is the chosen mechanism, the head of the pitch accent i.e.
its accented tone is directly linked (affixed) to the primary accent of the focus
domain, leaving the precise alignment of the entire intonational expression to
the utterance level.

Assuming that linguistic expressions can contain more than one focus do-
main, the tune grammar produces an intonation expression, containing one pitch
accent and several boundary tones for each focus domain. ’

Even though focus-marking can occur at the syntactic level where it triggers
exponents that are strictly morphotactic (fronting, particles), there are at least
two reasons for getting the phonotactic domain involved in the generation of
pitch accents. First, strictly phonotactic units such as syllables can form focus
domains (I didn t say Record, I said Accord). Secondly, depending on the length
of focus domains or specific syntactic configuration, a focus domain can be split
up into two domains, thus calling for two pitch accents (cf. Gussenhoven 1984b;
Baart 1987).

6. Conclusions

In this article, I have defended the idea that we need two phonological levels.
Even though this view is not all that new and echoes various other dichotomies
including that between phonology and phonetics, it seemed to me that this point
is worth (re)stating in view of the fact that there has been a tendency to con-
centrate accounts of phenomena that regard domains that are larger than words
within one specific level {with specific reference to the “prosodic structure”
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at this level) which many linguists take to be #he phonological level. Another
reason for trying to flesh out the nature of the two phonologies is that there are
various other dichotomies around in the literature that, in one way or another,
are versions of the proposal made here (without necessarily agreeing with it
in all details). This concerns the lexical — postlexical dichotomy, the metrical
tree — metrical grid dichotomy as well as the proposals discussed in section 5 of
which Rischel’s (1982) ideas most closely resemble the one I have intended to
elaborate here. The distinction between two phonologies also makes sense of the
apparent discrepancies between the constituents of Nespor and Vogel's (1986)
prosodic hierarchy and the more traditional prosodic divisions that are discussed
in the works discussed in section 5, particularly by Lahiri and Plank (2607). By
parceling out the various prosodic constituents over two levels, we explain the
dependency of some of them on morphosyntactic structure (as pointed out in
Revithiadou and Kabak, this volume, as well as Truckenbrodt 1999} and the
total independence of others (such as the Abercrombian foot and the Intonation
phrase). In short, I believe that the idea of two phonologies with the division of
labor suggested here is worth exploring further.
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