
Introduction to Interface theories (phonology / morpho-syntax)

Day 2: The prosodic hierarchy and morphology

Outline

1 Intro

2 Day 1: SPE and sons

3 Day 2: The prosodic hierarchy and morphology

4 Day 3: Morphology within OT

5 Day 4: GP and CVCV-phonology

6 Day 5: DM-inspired approaches



Introduction to Interface theories (phonology / morpho-syntax)

Day 2: The prosodic hierarchy and morphology

The prosodic hierarchy and the metrical grid

Prosodic phonology (and morphology)

A representational theory of the interface

Prosodic domains are inserted into phonological
representations: these correspond to boundaries in SPE.

The metrical grid results from the autosegmentalization of
phonological representations.
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The prosodic hierarchy and the metrical grid

Liberman & Prince (1977:249) argue for a theory of stress (and
linguistic rythm) in which certain features of prosodic systems “are
not to be referred primarily to the properties of individual segments
(or syllables), but rather reflect a hierarchical rythmic structuring
that organizes the syllables [...]”: this is the ancestor of the
prosodic hierarchy.
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The prosodic hierarchy and the metrical grid

Hierarchical stress subordination is as characteristic of words as it
is of phrases and compounds (Liberman & Prince 1977: 264):

(25) a. éxecùte resembles lábor ùnion
b. rèd ców resembles pòntóon
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The prosodic hierarchy and the metrical grid

(26) Stressed syllables are strong, unstressed syllables are weak

 264 MARK LIBERMAN AND ALAN PRINCE

 In the treatment of stress-pattern assignment above the word level, there are thus

 significant advantages to the representation of relative stress as a structural rather than

 a segmental feature. However, for this representation to be adequate for the needs of

 phonological theory, it is necessary to show that it can be extended in a useful way to

 the treatment of relative stress within words. In the next section, we attempt to show
 that such an extension is not only possible, but desirable.

 2. Words

 Hierarchical stress subordination is as characteristic of words as it is of phrases and
 1 3 1 3

 compounds. The perceived array of prominence in words like execute and cognate
 1 2 1 2 2 1

 closely resembles that of compounds like labor union, dog days; phrases like red cow,
 2 1 3 1 0 1 2

 globed peonie are similar to such words as pontoon, arrange; the pattern of union
 1 3 3 1 0 3 1 4 3 1 0

 finance committee is echoed in words like execution, polypropylene, etcetera.

 In terms of the theory being explored here, this can only mean that words have an

 internal metrical structure in which syllables and groups of syllables are weighed
 against each other. For words, as for phrases, the pattern of subordinations is known to

 be essentially lawful, and we must expect to find a rule to distribute node labels below

 the phrasal level, just as we found a metrical version of the NSR and CSR.

 However, in dealing with words, as opposed to phrases, we cannot appeal to a
 syntax of syllables that would design the trees for us, independent of prosodic

 considerations. We must therefore discover the relevant principles of construction.

 2.1. Word-Trees

 Consider first the simple situation in which a stressed syllable is weighed against
 unstressed syllables. It accords quite directly with the intuition behind metrical

 comparison to regard the stressed syllable as strong, its unstressed compeers as weak.
 This, taken with the restriction to binary branching, dictates tree shape and labelling

 for words like labor, caprice, Pamela:

 (l5){s w s s
 Ii.

 labor capnce s w ,w
 pamela

 The (+,-) marks indicate the value of the segmental feature [? stress] for the
 vowels they are written under. Although in the examples cited s dominates only (+)

 and w only (-), this perfect correlation cannot be maintained in general, since a
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(27) Condition (18): if a vowel is s, then it is [+stress]

 ON STRESS AND LINGUISTIC RHYTHM

 [+stress] vowel may well be metrically weak, as words like gymnast, raccoon show:

 (16) a. b. A
 w ws I I I

 gymnast raccoon
 + + + +

 The submetrical distinction in prominence made available by the contrast between w/+
 1 0 1 3 0 1 3 1

 and wi- shows itself when we compare modest with gymnast or balloon with raccoon.

 (17) a. A b A
 s w w s

 modest balloon

 Metrically, modest and gymnast, balloon and raccoon, can only be identical, because
 the members of each pair have identical patterns of relative prominence. Examples like
 these show that the familiar segmental (or syllabic) distinction marked by the feature
 [? stress] must be maintained within metrical theory.

 We hypothesize, then, that the correlation between (s,w) and L(+,-) stress] is
 given by the following implication:

 (18) If a vowel is s, then it is [+stress].

 By contraposition, (18) tells us that if a vowel is [-stress], it must be w. Principle (18)
 will be regarded as a well-formedness condition on metrical structures, functioning to
 disallow the output configuration (19):

 (19) *I

 V

 [- stress]

 Principle (18) may be paraphrased by saying that only a stressed syllable may be the
 strong element of a metrical foot.

 Observe that the condition (18) gives only one parsing for Pamela, eliminating the
 logically possible (20b,c):

 (20) a. b. c.
 Sw

 s ww s s w s ws

 pamela pmelei *pamel a
 + - - + - + _-

 When we turn to words in which a stressed vowel is flanked on both sides by
 stressless vowels, we find ambiguities of analysis.
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 ON STRESS AND LINGUISTIC RHYTHM

 words. That such rules exist raises an immediate question: how (if at all) does the

 operation of the rules that locate [?stress] in the phonological string relate to the mode

 of tree construction presupposed by the LCPR? To see the relation, we need an image

 of the rule system that generates the arrangement of stressed and stressless syllables.

 In this section, therefore, we present a version of the core processes of English

 stressing, drawing particularly upon the proposals and observations of Ross (1972) and

 Halle (1973).

 We assume an SPE-like taxonomy of the vowel system, distinguishing two classes

 with the feature [?long]. The class of underlyingly long vowels is exemplified in the

 following words:

 (34) divine pounce Bermuda

 obscene moon point

 vane v6te

 This is, of course, the class of tense vowels and true diphthongs.

 The underlying short vowels are found in words like these:

 (35) pit put impudent

 pet putt pong

 pat pot

 Note that phonetically long [a] of pot-generally spelled o-is underlyingly short. The

 u-vowel of Bermuda, reduced in impudent, may be either long or short underlyingly.

 (For extensive justification of this type of analysis, see SPE.)

 With this distinction in mind, consider the placement of stress in the following

 words (which we offer as a characteristic sample):

 (36) a. b. c.
 America aroma def6ctive
 canonical Cardona referendum
 Everest hormonal amailgam
 asparagus horizon erector

 poly'gamous desirous anarthrous
 elephant adjacent Charybdis

 The words in columns (36b) and (36c) are stressed penultimately, those in column

 (36a) antepenultimately. The distribution of stresses correlates with the shape of the

 penultimate syllable. If it is "light" -i.e. if the penultimate vowel is short, and

 followed by (at most) one consonant-stress falls on the preceding syllable, as in

 column (36a). If the penultimate syllable is "heavy" -i.e. if the penultimate vowel is

 long (column (36b)), or followed by two (or more) consonants (column (36c)}-then it
 must bear stress itself.

 In all the examples so far considered, the final vowel is short. When long, it must
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 272 MARK LIBERMAN AND ALAN PRINCE

 be [+stress], as the following examples illustrate:

 (37) negate anecdote divine

 repute execrate devote

 erode ballyhoo mahout

 balloon complete exploit

 The position of stress can evidently be projected from a representation of words as

 sequences of vowels and consonants, with a length distinction among the vowels.

 Assuming, then, that vowels are in general [-stress] underlyingly, we can register our

 initial observations in the following rule:9

 (38) English Stress Rule (ESR), Preliminary Version

 V -- [+stress] /I_ CO (V(C))(V CO) #

 The rule is intended to apply in accord with the principle of disjunction, so that to

 any given word only the longest applicable subrule may apply. The sense of this is that

 one must "skip over" the last two syllables if the end of the word can be analyzed by

 the formula-CO V C V Co#; that one must skip over the last syllable if it has the shape
 -CO V Co# (i.e. contains a short vowel); that in the other cases stress must be final.

 Notice that the penultimate term in the stress rule-(V(C)-has been generalized
 beyond the data of table (36) to allow for sequences of vowels. Such do indeed occur in

 words like alien, simultaneous, radium, labia, but with a wrinkle: the first vowel of the

 sequence, lying in the word's penult, is phonetically tense, and would thus seem to

 controvert the V requirement of our rule. As it happens, however, phonetically lax

 vowels are barred from prevocalic position in English; there can be no words such as

 *[dIdn], *[lean]. We assume, then, that the surface [iy] of words like alien is
 underlyingly short, and that it is lengthened (or perhaps merely tensed) by a rule that

 expresses an exceptionless generalization about English sound structure:

 (39) Vowel before Vowel

 V-+[+long]/ V

 Similar to alien, etc., are cases like potato, albedo, spumoni, Mary (cf. Marie),

 where an evidently tense final vowel receives no stress. Here again there is a gap in the

 phonetic surface (of most dialects): no nonlow vowels appear lax finally. Reserving the

 low (front) vowel as the source for final schwa in such words as algebra (cf. algebraic),

 9 It appears likely that the stress and stress-related phenomena we will discuss ought actually to be
 analyzed in terms of syllable structure. When a sequence V C C V C0# is divided V-C C VCo# by the rules
 of syllabification, it is usually skipped over, even though it cannot be analyzed by the formula we have
 written, (V (C)) (V CO)#. Thus: al-ge-bra, pe-de-stal, re-gi-strant, in-te-gral. However, we will retain the
 familiar segment-concatenating notation of SPE, because the details of syllabic representation are not
 directly germane to the issues we are exploring in this article. The reader is invited to give a liberal
 interpretation to the recurrent formula -V (C)- and indulgently read it as "light syllable", just as we shall
 indulgently refer to it by that name. An important discussion of syllable structure and its role in English
 phonology is found in Kahn (1976).
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(28) English Stress Rule (ESR)

 272 MARK LIBERMAN AND ALAN PRINCE

 be [+stress], as the following examples illustrate:

 (37) negate anecdote divine

 repute execrate devote

 erode ballyhoo mahout

 balloon complete exploit

 The position of stress can evidently be projected from a representation of words as

 sequences of vowels and consonants, with a length distinction among the vowels.

 Assuming, then, that vowels are in general [-stress] underlyingly, we can register our

 initial observations in the following rule:9

 (38) English Stress Rule (ESR), Preliminary Version

 V -- [+stress] /I_ CO (V(C))(V CO) #

 The rule is intended to apply in accord with the principle of disjunction, so that to

 any given word only the longest applicable subrule may apply. The sense of this is that

 one must "skip over" the last two syllables if the end of the word can be analyzed by

 the formula-CO V C V Co#; that one must skip over the last syllable if it has the shape
 -CO V Co# (i.e. contains a short vowel); that in the other cases stress must be final.

 Notice that the penultimate term in the stress rule-(V(C)-has been generalized
 beyond the data of table (36) to allow for sequences of vowels. Such do indeed occur in

 words like alien, simultaneous, radium, labia, but with a wrinkle: the first vowel of the

 sequence, lying in the word's penult, is phonetically tense, and would thus seem to

 controvert the V requirement of our rule. As it happens, however, phonetically lax

 vowels are barred from prevocalic position in English; there can be no words such as

 *[dIdn], *[lean]. We assume, then, that the surface [iy] of words like alien is
 underlyingly short, and that it is lengthened (or perhaps merely tensed) by a rule that

 expresses an exceptionless generalization about English sound structure:

 (39) Vowel before Vowel

 V-+[+long]/ V

 Similar to alien, etc., are cases like potato, albedo, spumoni, Mary (cf. Marie),

 where an evidently tense final vowel receives no stress. Here again there is a gap in the

 phonetic surface (of most dialects): no nonlow vowels appear lax finally. Reserving the

 low (front) vowel as the source for final schwa in such words as algebra (cf. algebraic),

 9 It appears likely that the stress and stress-related phenomena we will discuss ought actually to be
 analyzed in terms of syllable structure. When a sequence V C C V C0# is divided V-C C VCo# by the rules
 of syllabification, it is usually skipped over, even though it cannot be analyzed by the formula we have
 written, (V (C)) (V CO)#. Thus: al-ge-bra, pe-de-stal, re-gi-strant, in-te-gral. However, we will retain the
 familiar segment-concatenating notation of SPE, because the details of syllabic representation are not
 directly germane to the issues we are exploring in this article. The reader is invited to give a liberal
 interpretation to the recurrent formula -V (C)- and indulgently read it as "light syllable", just as we shall
 indulgently refer to it by that name. An important discussion of syllable structure and its role in English
 phonology is found in Kahn (1976).
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(29) The distribution of stresses correlates with the shape of the penultimate

syllable.
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Slightly modified version of ESR in order to capture the following cases:

(30) a. -ate: manipulate, articulate, salivate, rotate, etc.

b. anecdote, nightingale, recognize, sedentary, etc..

c. ternary patterns: Winnepesaukee, catamaran, toreador, ideological,

hallucinatory, disciplinary, etc.

d. other su�xes: -oid, -ite, -ode, etc.

(31) English Stress Rule (ESR), iterative version

 278 MARK LIBERMAN AND ALAN PRINCE

 distinguished, in both form and function. They all serve to place a stress to the left of

 the one laid down by the ESR; two of them, the Weak and the Long, depend crucially

 on the notion "light syllable"; and the Strong Rule, though independent of syllable

 weight in its operation, retracts stress to a maximal distance of one syllable, just like
 the Weak Rule.

 We take it as significant, then, that the Weak Rule and the Strong Rule are actually

 subcases of the Long Rule. We can therefore state what is basically the Long Rule as

 our one rule of retraction, indexing the parentheses for ease of reference to the

 subcases:

 (49) Stress Retraction Rule (SRR)

 V [+stress] / Co (V (C))a (V CO)b V
 [+stress]

 The expansion (-a), i.e. term (a) null, is rule (41), Strong Retraction; the expansion

 (-b), term (b) null, is just rule (39), Weak Retraction. We shall assume that words are

 marked in the lexicon for which of the three cases-(-a), (-b), unrestricted-provides

 their stress, and further that these marks are distributed, whenever possible, according

 to morphological and phonological subregularities of the type we have been surveying.

 The Stress Retraction Rule is strikingly similar to the ESR, which is repeated for

 convenience of comparison.

 (50) ESR (= (38))

 V -- [+stress] /I_ CO (V (C)) (V CO) #
 Both rules measure leftward from a fixed point of reference, the ESR from a word

 boundary, the SRR from a stressed syllable; and the standard of measure is in both

 cases virtually the same. This parallelism strongly suggests that we are witnessing a

 single unified process of stress assignment, repeating itself across the word, feeding on

 its own output. We therefore represent the entire class of processes as one basic

 iterative rule:"

 (51) English Stress Rule, Iterative Version

 V [+stress] I CO (V(C))a( V C)b( V X)c #
 (-long)d [+stress]

 Conditions:'2 -c D d; -a, -b under certain morphological and lexical
 circumstances.

 11 It may well be that the correct formalization of the notion "iterative rule" is actually in terms of
 simultaneous application. We will use iterative language throughout, however, because of its familiarity,
 since nothing in our analysis decides between sophisticated versions of iterativity and simultaneity. A
 simultaneous-application theory of great conceptual and empirical interest, which provides a simple
 formulation for the ESR, is developed in Vergnaud (1974; 1976).

 12 The expression "'c" holds when the factor labelled c is absent from the expansion of the rule; that
 is, on the first iteration. The condition relating c and d merely says that a word-final syllable must contain a
 short vowel in order to be analyzed by factor b and "skipped over" by the rule. This brings the present rule
 into complete accord with the preliminary, noniterative version of the ESR, (38). Of course, no such
 restriction on factor b obtains during further iterations, as the phenomena of long and strong retraction
 demonstrate.
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(32) English Destressing Rule (EDR)

 ON STRESS AND LINGUISTIC RHYTHM

 Observe that this rule is rather more general in its applicability than has been
 implied in our discussion of particular examples; it will mark not just the two stresses
 discussed above, but will proceed on its inexorable leftward course so long as there

 remains a syllabic region to traverse. And indeed, the stress pattern of longer words
 affirms the iterative expectation. Examples like Popocatepetl, Agamemnon,
 Massapequod, articulatory, show that there is no restriction to having only two

 stressed syllables per word, and show also that the third application of the rule, giving
 initial stress in the cases cited, follows the same principle of syllable-skipping as the
 earlier applications, at least as far as the data can indicate.

 There is one phenomenon, however, that appears to challenge the assertion;
 namely, the failure in certain cases of initial light syllables to show up with the

 predicted stress: we find, typically, p6lice, pdrade, M6nonigahe'la with a reduced and

 stressless first syllable. Heavy initials, on the other hand, show the expected stress:
 M6ntana, fanidatngo, panjandrum, articulate, totality.

 Taking account of this phenomenon, Halle (1973) proposes that the stress rules be

 allowed to operate freely and that their excess be trimmed back by a simple rule of
 de stressing:

 (52) Initial Destressing (-Halle's (22))

 V - [-stress] / #Co (C) V
 [-long] [+stress]

 Although we shall find reason to modify the rule later, we accept it provisionally here,
 since the insight it expresses will stay with us.

 2.4. Relation to Tree Theory

 Although much detail remains to be resolved, particularly in the realm of vowel
 reduction, the basic outline of the stress system has emerged quite clearly. It is
 appropriate at this point, therefore, to ascertain what relation the iterative process of
 stress assignment bears to the construction of metrical trees.

 Recall that the description of lexical tree structure given in 2.1 suggested a method
 of tree-building, mentioned then as a kind of rule-of-thumb: start at the end of the
 word, work leftward, stopping at [+stress] marks to organize ungathered syllables and
 earlier trees in accord with condition (22). This procedure, we see now, simply imitates
 the leftward sweep of the stress rule itself.

 It should be noted that the characteristics of tree form and of stress assignment
 were arrived at by pursuing independent lines of inquiry: tree form, by extending the
 calculus of prominence from phrases to words; stress assignment, by analyzing the
 circumstances surrounding the appearance of stressed syllables. The observed parallel-
 ism between tree-building and stress placement is consequently rather striking, and
 suggests that the two should be firmly linked in phonological theory.

 We will hypothesize, therefore, that trees are an immediate concomitant of
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 ON STRESS AND LINGUISTIC RHYTHM

 So far we have simply followed the description of tree shape sketched in 2.1. We

 need to depart from it somewhat, however, to give an adequate account of the

 bracketing of sequences of stressed syllables. In terms of applying the ESR, we must

 consider the "degenerate" case in which the immediately preceding iteration fails to

 erect a (branching) tree.

 An example is provided by the word odontology. The first iteration stresses the

 antepenult, successfully arborizing the sequence -tology. The second iteration, an

 instance of weak retraction, stresses the syllable -don-; but no metrical structure is

 erected. The relevant domain of the rule is but one syllable in extent; and since

 metrical structure subsists on relation, none is created. Since no tree arises from the

 stress rule, there is no joining with the result of previous application, i.e. the tree

 above -tology. After the second iteration, then, -don- stands alone. On the third and

 final iteration, however, for reasons that will become clear when we look at vowel

 reduction, we want -don- to be grouped with o. We will therefore stipulate that at each

 iteration any stray structureless material from the previous application is to be picked

 up; here again the Lexical Category Prominence Rule provides labelling.

 The thrust of this is to establish binary grouping as a kind of baseline for prosodic

 organization. If the stress rule results in a sequence of contiguous stressed syllables,

 + + + + + + +, this provision will ensure, at the lowest level, a structuring

 ... + (+ +) (+ +) (+ +). Notice, too, that by the LCPR each of these units will be

 trochaic, (sw), so that the result is alternation of prominence.

 A final, rather trivial injunction: attach, at the end of iteration, whatever is

 unaccounted for by the above: i.e. the first syllable of such words as bandana,

 Monongahela.

 The bracketing procedure we are advocating reduces to the following set of

 instructions:

 (57) Metrical Bracketing

 a. Domain Provision. Assign metrical structure to all syllables in domain of

 application.

 b. Alternation Provision. Adjoin any unstructured material from previous

 iteration.

 c. Linkage Provision. Adjoin any metrical structure provided by (a), (b) to

 structure created by previous iteration. Adjoin result of final iteration.

 To illustrate the operation of the ESR, as interpreted by principle (57), we derive

 the word odontology:
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 282 MARK LIBERMAN AND ALAN PRINCE

 (58) /odontology /

 +W t ' ESR, Domain Provision

 + ESR, Weak Retraction Subrule

 + ESR

 s A
 + + Alternation Provision, LCPR

 M

 + t I WI Linkage Provision, LCPR

 If this approach is correct, it would appear that a principal function of stress rules

 is to confer metrical constituent structure upon a row of syllables. Having structure as

 a corollary to their application distinguishes stress rules from all other known kinds of

 phonological operation, and provides the basis for insight into the property of

 disjunction. Although stress rules typically conflate a battery of subrules (e.g.

 antepenultimate, penultimate, final), these apply disjunctively with respect to each

 other, so that in any given case, only one rule applies-the longest. From the point of

 view of life in the segmental string, this property is unmotivated. Why should changing

 one segment affect the capacity of a rule to change another segment lying elsewhere in

 the string? Although disjunction is classically associated with the formalism of

 parentheses (Chomsky (1951), Chomsky and Halle (1968)), and although parentheses

 show up in many kinds of rules, there is, to our knowledge, no case of a segmental

 process that displays the property of disjunction in the way that stress rules commonly

 do. As an approximate example, consider a subpart of the rule that is responsible for

 uniform tenseness of final and prevocalic vowels in English.

 (59) V- [+long] / (V) #

This content downloaded from 193.54.110.56 on Mon, 16 Jul 2018 10:15:57 UTC
All use subject to http://about.jstor.org/terms



Introduction to Interface theories (phonology / morpho-syntax)

Day 2: The prosodic hierarchy and morphology

The prosodic hierarchy and the metrical grid

Interestingly, Liberman & Prince (1977: 293) agree with SPE: the a�x -y of -ory,

-ary, etc. is underlyingly the nonsyllabic glide /j/. This is represented as /j/ being an

“extrametrical” syllable:

 ON STRESS AND LINGUISTIC RHYTHM

 (75) M

 s s w

 *cursory

 Though more accurate in terms of relative prominence, this representation runs

 afoul of the principle that metrical s cannot immediately dominate [-stress], which we

 found to be well motivated for the essentially straightforward mode of reduction dealt

 with in 2.5.

 How are we then to model these morphologically complex cases while maintaining

 the features of metrical theory that illuminate the simple cases? In particular, how do

 we express the janus-faced combination of a reluctance to bear main stress with

 precipitous eagerness to reduce?

 In SPE, it is argued (p. 130 ff.) that the affix -y of -ory, -ary (and elsewhere) is

 underlyingly the nonsyllabic glide lyl. We submit that this is, in essence, the correct

 solution to the problem. From our point of view, -y functions as a kind of "extrametri-

 cal" syllable; it simply does not take part in the metrical calculation induced by the

 ESR. It is not material to our concerns whether this be represented segmentally, in the

 manner of SPE, or as an abstract property of the morpheme; we shall merely assume

 that this -y is effectually hors de combat in the basic determination of metrical

 structure. Under this hypothesis, derivation proceeds as follows:

 (76) /curs + 6ry/

 + (-' ESR
 + ESR

 + + Alternation Provision, LCPR

 s w

 M

 o EDR
 [ -long 1
 -stress]

 M Output

 I I
 cursory
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Liberman & Prince (1977:298) claim that “[t]he prosodic
constituent structure varies correspondingly, changing from word to
word, regardless of the constants of morphological relatedness.”

 298 MARK LIBERMAN AND ALAN PRINCE

 prosodic theory. At any rate, they allow us a straightforward account of a considerable
 body of English data, drawn from diverse parts of the vocabulary, resolving apparently

 unrelated peculiarities of prominence and reduction in a principled way. We conclude,

 therefore, that the EDR is the rule of morphophonemic vowel reduction in English, and

 that the simplification and generalization of it made possible by the theory of metrical

 constituent structure are legitimate and illuminating.

 2.7. Remark on the Cycle

 There is a striking difference in kind between the evidence for the phonological cycle
 within words and the evidence for the cyclicity of phrasal stress rules. The motive and
 the cue for the phrasal cycle has been the fact that, in languages like English, patterns
 of relative prominence are largely determined by syntactic constituent structure and are

 quite generally preserved under embedding. Within words, however, such motivation
 from the character of prominence phenomena is entirely lacking. Morphology, the
 analogue of syntax, falls far short of providing a constituent structure of syllables that is
 adequate to metrical labelling. On the one hand, many polysyllables are monomor-
 phemic, (e.g. Tatamagouchi), so that morphology has nothing to say about their
 internal organization; on the other hand, when morphology does provide structure, it is
 typically irrelevant to metrical grouping. Consider, for example, the word compensa-

 tion: morphology will analyze it as [[compensat] ion], while phonology must see the
 principal significant division as [[compen][sation]]; the two parsings are grossly
 incompatible.

 In addition, morphological embedding freely disrupts the pattern of relative
 prominence. In compensate, the first syllable predominates over the third; in compen-
 sation, the relationship is reversed; in compensatory, these two prominences are
 utterly reduced, and the weakest syllable of the inner constituent (-pen-) becomes the
 strongest syllable of the entire word. The prosodic constituent structure varies
 correspondingly, changing from word to word, regardless of the constants of morphol-
 ogical relatedness.

 (83) M

 M M /s

 s t w s c s

 a. [comp11 Inaatev] b. [[c% | mF%nsatv]ionN1 c. [[compensatv] ryA]
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Let’s observe the second syllable of each of these words:

a. stressed b. unreduced c. unstressed d. reduced

 ON STRESS AND LINGUISTIC RHYTHM

 The primary evidence for the subword cycle comes from the persistence of the

 segmental mark [+stress], unmoored from any syntagmatic relations it may enter into.

 Consider the following array of facts:

 (84) a. Base Type I b. Embedded c. Type II d. Embedded
 advantage advantageous compensate compensation
 impregnate impregnation designate designation
 infest infestation orchestrate orchestration

 subjective subjectivity anecdote anecdotal
 abnormal abnormality demonstrate demonstration
 indent indentation concentrate concentration
 report reportorial recognize recognition

 The interesting action takes place in the second syllable. In column (84b), the

 second-syllable vowels are all nonreduced [ae, c, :]; in column (84d), which contains

 words of similar make-up, in terms of segments and prominence, the analogous vowels

 are uniformly reduced; they are schwa (with perhaps some environmental coloration).
 Whether the vowel reduces or not in the complex word correlates perfectly with its

 status in the base forms listed in columns (84a) and (84c). If it is unstressed in the base,

 as in column (84c), it is unstressed when embedded; if stressed as in (84a), it shows

 stress when embedded, and does not, therefore, admit of reduction to schwa. (Notice,

 too, a clearly perceptible rhythmic difference between the words of columns (84b) and

 (84d), a consequence, presumably, of their different (+) stress patterns.)

 This kind of phonological dependency between complex words and the simpler

 words they contain is widespread in the lexicon of English and generally quite regular.

 Exceptionality involving Type II words is, we believe, unknown; there are apparently

 no alternations of the hypothetical form concntrate -conctntration. Among Type I
 words, a certain amount of unexpected reduction is found, but it appears to lie within a

 phonetically circumscribed domain: metrically weak nonlow vowels occasionally

 collapse with following tautosyllabic sonorants, even when they should bear a

 protecting stress. We find such examples as commntary (commtnt), consltation

 (consAlt), transftmation (transform), and, optionally, sentimntality (sentimental). Note

 that there are nonreduced instances of all these: as in indentation, conformation,
 exAltation. Perfectly regular, though unstressed, is the second syllable of confirmation;

 as noted above, the vowel [r] of confirm is always stressless when metrically weak

 in medial position. In fact, all syllabic liquids and nasals (m n I r) are stressless when

 medially weak, and we can conclude that what is unusual about words like transforma-

 tion is the coalescence of the vowel with the sonorant Inr; after that, the reduction of
 the resulting r-colored vowel (or syllabic r) is completely normal.

 A second, very similar type of translexical redundancy involves the location of
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“This kind of phonological dependency between complex words and the simpler
words they contain is widespread in the lexicon of English and generally quite
regular.” (Liberman & Prince: 299)
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The cycle and the prosodic hierarchy

A second, interesting case of “translexical redundancy”:

 300 MARK LIBERMAN AND ALAN PRINCE

 (secondary) stresses in long, morphologically complex words. Consider the following

 examples:

 (85) a. reciprocal b. recipr6cality c. Taitamagouchi

 corporeal corporeality Passamaquoddy

 artificial artificiallity caitamarain

 original orig nality heter6dyne
 municipal municIpality Winnepe-saukee

 religious religiosity Kailamazoo

 voluminous volu'minosity anthr6p6m6rphic

 The marked vowels of column (85a) are all short underlyingly (for the last, cf.

 volume), and they are stressed by the ordinary operation of the ESR. The interesting

 contrast is between (85b) and (85c): words in (85c) have a second stress as far back

 from their endmost stress as is possible; the words in (85b), which have a syllable

 structure identical in the relevant respects to that of the words in (85c), show a second

 stress that falls one syllable short of its greatest possibilities (e.g. *orWginality). This

 shortfall means that the derived word will have a stress just where its base has one. As

 with the reduction cases, we regularly find a stressed syllable where we could as easily

 find a stressless one if the rules operated freely or randomly.

 Paradigms like these show conclusively that the (+) stress pattern of a complex

 word depends on the (+) stress pattern that its morphological constituents assume in

 isolation. The most elegant and restrictive device proposed to represent this kind of

 pervasive "transderivational" relationship, and the one we shall accept, is the

 phonological cycle. By means of it, aspects of the derivation of subconstituents

 become, literally, part of the derivation of the whole. In SPE and Halle and Keyser

 (1971), the marked stresses on such words as relaxation, originality necessitated cyclic

 application in a direct, "observational" way; for without it, no stress would be placed

 on those syllables by the posited rule system, which differs from ours in not having an

 iterative stress rule. Theories of this sort depend on derivations of the following form:

 (86) Noniterative Derivation Type

 [[[originN]alA]itYN]
 First Cycle, Stress +

 Second Cycle, Stress +

 Third Cycle, Stress +
 Other Rules

 Output originality

 Under the present analysis, of course, no such straightforward argument for the

 cycle, based on the mere presence of [+stress], is available. The iterative rule we have
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“The words in (b), which have a syllable structure identical in the relevant
respects to that of the words in (c), show a second stress that falls one syllable
short of its greatest possibilities (e.g. *oŕıginality)” (Liberman & Prince 1977:
300).

In other words, the derived word has the stress where its base has one.
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The cycle and the prosodic hierarchy

It seems that Liberman & Prince (1977:300-301) acknowledge that
their iterative ESR rule “has the capacity to place stress
appropriately in relaxation, originality, etc. We need simply mark
such words for weak retraction. To do so, however, would be to
abandon the generalization that such stress positioning correlates
with morphological composition.”

 ON STRESS AND LINGUISTIC RHYTHM

 postulated-and we have been careful to illustrate its operation at every step with

 noncomplex words-has the capacity to place stress appropriately in relaxation,

 originality, etc. We need simply mark such words for weak retraction. To do so,
 however, would be to abandon the generalization that such stress positioning correlates

 with morphological composition. Even if it could be argued that weak retraction is the

 "unmarked" mode for complex words, and therefore need only be stipulated once for

 the entire class, the argument from lost generalization still has force; with a cycle to

 transmit to the whole word the features that its parts earn on their own, the fact that

 suffixes like -al, -ous, -ive, -age, etc. induce weak retraction when stressed follows

 directly from the fact that the ESR treats them quite normally when they end a

 constituent; no lexical stipulation is required, general or specific, to guide the stressing

 of such suffixes and the words they belong to.

 To accommodate this generalization within our analysis, we must slightly modify

 the ESR and our conception of its effects. The ESR takes on the following shape:

 (87) ESR (Cyclic Version)

 V->[+stress]/ CO( V (C))a( V CO)b(VX)cJ
 E -long 1 [(-long)d]
 - stress]

 Conditions: -c D d, a N, A, V

 The rule has been changed to measure from the end of a constituent rather than from

 the end of a word; and the term a has been further restricted so that it can only

 correspond to stressless syllables. This will prevent it from skipping over the cyclically

 assigned stress of originality, religiosity, etc. Term b must, however, on our account,

 be able to analyze a stressed syllable, in order to correctly derive words like

 compensatory.

 What of the metrical constituent structure entailed by the ESR? The first thing we

 determined about morphological embedding was that it fails to preserve relative

 prominence relations and (hence) the prosodic structures that represent those relations.

 Any trees erected by the ESR on a cycle below the word level simply do not influence

 further processing. They do not, apparently, survive the passage to the next cycle. We

 need, therefore, to amend our theory of tree-building with a clause that ensures what

 might be called "deforestation" at the beginning of each cycle.

 (88) Deforestation

 Before applying any rules on a cycle, erase all prosodic structure in the

 domain of that cycle.

 This will leave the ESR with a slate that is clean except for the residue of [+stress]

 marks deposited by applications on earlier cycles.

 Derivations like this will result:
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Liberman & Prince (1977:301-304): oriǵınality and “deforestation” rule.
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The cycle and the prosodic hierarchy

Liberman & Prince’s theory:

revises phonological representations

gets rid of SPE boundaries and replaces them with hierarchy

maintains the centrality of cyclicity as the core operation in
phonology.

maintains rules that apply to phonological representations
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The tenets of Prosodic Phonology

The heart of Prosodic Phonology: Indirect Reference and its consequences 321 

The development of modular theory in the early 80s (Fodor 1983) 

was contemporary to Prosodic Phonology. Quite surprisingly, then, the 

Prosodic Phonology literature does not mention the modular issue and the 

fact that the architecture of Prosodic Phonology is a faithful implementa-

tion of modular principles (see § 414). 

Although Nespor & Vogel (1986) are not explicit on the location of 

the mapping activity throughout their book, their final diagram on page 302 

places mapping rules both outside of morpho-syntax and outside of pho-

nology, thereby confirming their neutral status. 

382  4.2.3. The layers of the Prosodic Hierarchy 

 

Since Selkirk (1981 [1978]) and up to the present day, the units of the Pro-

sodic Hierarchy have been remarkably stable. Table  (141) below shows 

Selkirk's initial inventory. 

 

(141) the Prosodic Hierarchy according to Selkirk (1981 [1978]) 

 

phonological utterance (U) sentence 

 |  

 intonational phrase (IP) intonational chunk 

 |  

 phonological phrase (P) NP, VP, AP 

 |  

 phonological word (T) word 

 |  

 foot (o)

|

syllable (á)

Variation concerns the number and label of prosodic constituents: the 

phonological word is sometimes called prosodic word, and additional lay-

ers that have been proposed are moras and the clitic group (intermediate 

between the prosodic word and the prosodic phrase).
 96

 

As may be seen, the Prosodic Hierarchy parallels the relevant mor-

pho-syntactically defined chunks of the linear string: the phonological ut-

 
96

 The clitic group, proposed by Hayes (1989 [1984]) and Nespor & Vogel (1986), 

was challenged early on (e.g. Inkelas 1990, Zec 1993, Booij 1995, 1996, 

Monachesi 1996, Peperkamp 1996), and today has quite consistently disappea-

red from the inventory of prosodic constituents. 

(Image from Scheer 2011:321)
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The tenets of Prosodic Phonology

Language-specific parameters/settings establish what exactly
belongs to each prosodic constituent.

These choices are regulated by mapping rules, “which convert
morpho-syntax into prosodic structure” (Scheer 2011:322).

As Selkirk (1981:381) puts it, the rules of grammar “must
‘know’ about the categorial composition of a sentence; they
must ‘know’, for example, that some string of phonemes
constitutes a noun phrase and not a verb phrase. A
phonological representation, I am arguing here, is no di↵erent
from a syntactic representation on that score.”

There is an important di↵erence, though: “The combinatorial
possibilities of prosodic categories are far more restricted that
those of syntactic categories” (Selkirk 1981:382).
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The tenets of Prosodic Phonology

(33) The representation of irrespéctive (Selkirk 1978:112):

(34) The prosodic word (Selkirk 1978:124):
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The tenets of Prosodic Phonology

(35) Syntax-phonology relation:

a. Although not radically di↵erent, syntactic and phonological
representations are distinct

b. Key question: “What, then, is the relation between the prosodic
structure of a sentence and its syntactic structure?” (Selkirk
1981: 386)

c. In the generative tradition, the phonological component is
interpretative of syntax, e.g. the output of syntax feeds the
input of phonology.

d. Di↵erent categories, no syntactic analogues to the strong/weak
relations of phonology, and no direct correspondence between
the constituents (the words and phrases) of the syntax and
those of the phonology. (Selkirk 1981: 387)

e. Non isomorphism of syntactic representation to the phonological
representation: mapping is not trivial.
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The tenets of Prosodic Phonology

(36) Prosodic structure

(37) Syntactic structure
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The tenets of Prosodic Phonology

(38) Mapping

a. Selkirk (1981: 387) claims that “the well-formedness conditions
for prosodic categories, made specific to designated syntactic
domains, are the mapping.”

b. Then, the well-formedness conditions must be seen as conditions
on “underlying phonological representations”.

c. Syntax-phonology mismatches: neutral su�xes in English are
not part of the prosodic word, French pronouns belong to the
same prosodic word as the verb they attach to.

d. Phonological rules are sensitive to prosodic structure, but not to
syntactic structure: in other words, “prosodic structure mediates
between syntax and phonetic realization”.

e. Morpho-syntactic categories are invisible to the phonology.
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The tenets of Prosodic Phonology

(39) Mapping
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The tenets of Prosodic Phonology

Selkirk (1978:127)
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The tenets of Prosodic Phonology

As Scheer (2011:338-↵) notes, the main purpose of the Prosodic Hierarchy is
the storage of morpho-syntactic information.

Prosodic domains exist only because there are phonological processes that
make reference to them.

Basic prosodic units are those (and only those) that constitute the
domain of application of a phonological rule.

Prosodic constituency looks like a diacritic, just like hashtags in SPE.

Selkirk (1978:136) concludes as follows: “It should be noted that once prosodic
categories form part of the phonological representation, the motivation for
boundaries as part of phonological representation disappears. Boundaries are
none other than an encoding in the string of segments of the higher prosodic
structure organizing that string.”
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Prosodic Morphology

(40) Principles of Prosodic Morphology (McCarthy & Prince 1996:318)

a. Prosodic Morphology Hypothesis
Templates are defined in terms of the authentic units of prosody:
mora (µ), syllable (�), foot (F), prosodic word (PrWd).

b. Template Satisfaction Condition
Satisfaction of templatic constraints in obligatory and is
determined by the principles of prosody, both universal and
language-specific.

c. Prosodic Circumscription
The domain to which morphological operations apply may be
circumscribed by prosodic criteria as well as by the more familiar
morphological ones.
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Prosodic Morphology

Why is this theory interesting to us?

Although it is not an interface theory, it does analyze
morphological facts using phonological tools, namely the
Prosodic Hierarchy.

Prosodic Morphology claim that the shape of (some)
morphemes (namely reduplicated and templatic) are surface
manifestations of the Prosodic Hierarchy.

It makes use of the notion of template, which we return to
later when discussing CVCV phonology.

It introduces two central mechanisms of OT: correspondence
and alignment (see Scheer 2011:378-↵)
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Prosodic Morphology

An example of reduplication (Su�xing reduplication in Manam, Austronesian language

spoken in New Guinea)

(21) “Copy First Syllable,” Hypothetically 

  

 

Rather, monosyllabic prefixal reduplication always specifies a templatic target, following one of the 

patterns in (22), both from Ilokano (Hayes and Abad 1989): 

(22) Monosyllabic Prefixal Reduplication: Real Cases 

 

 

Whether the initial syllable of the base is closed or open has no effect on the affix; rather, the 

prosodic shape of the affix remains constant throughout a particular morphological category. Thus, it 

is the morphology – via the template – and not the syllabification of the base that is the determinant 

of the outcome. Reduplication specifies a templatic target, not a constituent to be copied. 

Cross-linguistically, the observed possibilities for reduplicative templates are rather limited, once they 

are properly classified in prosodic terms. The smallest template is the light syllable, seen in (22a) 

above and other cases. Another common reduplicative template consists of some species of minimal 

word, such as a heavy syllable in llokano (2, 22b), a disyllabic sequence in Diyari (10), or a bimoraic 

sequence in Manam (23): 

(23) Suffixing Reduplication in Manam (Lichtenberk 1983; McCarthy and Prince 1986, 1991b) 

 

Many cases can be reduced to these two reduplicative templates: the light or monomoraic template, 

necessarily monosyllabic of course, and the heavy or bimoraic template, sometimes specified as 

monosyllabic too, and equivalent to MinWd. This is precisely what we would expect under the 

Prosodic Morphology Hypothesis, since light versus heavy is a fundamental prosodic dichotomy. 

A third type of templatic reduplicative formation does not involve an affixal template at all: this is 

quantitatively complementary reduplication, light with heavy bases and heavy with light bases. 

McCarthy and Prince (1986, 1991b) identify two cases of this, the Sanskrit aorist and the Ponapean 

Sayfa 13 / 399. Prosodic Morphology : The Handbook of Phonological Theory : Blackwell Refer...

31.12.2007http://www.blackwellreference.com/subscriber/uid=532/tocnode?id=g9780631201267...

In Manam, reduplication involves a bimoraic sequence.
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An example of Semitic template (root-and-pattern morphology):

as a stem-substitute, must itself meet the MinWd requirement that holds of stems in general (see 
secs. 1–3). Moreover, the Minimality Hypothesis ensures that a prosodically circumscribed operation 
will always act like an uncircumscribed one over some central class of the vocabulary – the words that 
are minimal. (That is, φ(MinWd, Edge) will always be an identity operation on some substantial subset 
of the words of a language.) This restriction has obvious benefits for learnability: the morphological 
operation can be acquired in its simplest form from the minimal words and then extended by the 
application of prosodic circumscription to the supraminimal ones. 

Another property common to all of the examples discussed thus far is that the foot (= MinWd) 
targeted by positive prosodic circumscription is already present in the form prior to circumscription. 
That is, prosodic circumscription picks out a preexisting foot and submits it to the morphological 
operation, leaving material outside that foot in the residue of circumscription. This is quite obviously 
true of Ulwa, Samoan, and Chamorro, essential to the analysis of Yidit, and arguably the case even for 
Japanese, which offers no direct prominential evidence of foot structure. 

This characteristic of prosodic circumscription is a very natural one, but it is nonetheless worth 
stating as a separate principle: 

(42) Law of Parsing  

Prosodic circumscription minimally restructures the input, subject to the  

conditions imposed by the constituent C adn edge E.  

In the cases of prosodic circumscription discussed above, the Law of Parsing is obeyed almost 
trivially: prosodic circumscription calls for a foot (= MinWd) at some edge, and the foot already 
present at that edge is returned by the parse, in full conformity with (42). In other words, prosodic 
circumscription simply picks out a constituent of the desired type from the input form. But there are 
various imaginable conditions when prosodic circumscription will be called on to parse out a 
constituent from the input, so some restructuring, albeit minimal, will be required. This will be the 
case whenever there is no constituent of the desired type at the desired edge – for instance, when 
parsing out a foot prior to stress assignment, or parsing out a foot at the left edge when feet are 
assigned at the right. 

The principal cases in which prosodic circumscription parses out a new constituent in conformity with 
the Law of Parsing are the Arabic broken plural and diminutive (McCarthy 1983; Hammond 1988; 
McCarthy and Prince 1988, 1990a) and the Choctaw y-grade (Nicklas 1974, 1975; Ulrich 1986, 1992; 
Lombardi and McCarthy 1991; Hung 1992; cf. Montler and Hardy 1988, 1991). These examples are 
both quite complex, so they cannot be reviewed fully here. We will briefly sketch one of them, Arabic, 
focusing our attention on the circumscriptional aspects of the system. 

In Arabic, the productive plural and diminutive are expressed by imposing a LH iambic foot on the 
singular noun base. Because singular nouns come in diverse shapes, this iambic template is imposed 
on only a portion of the noun. The circumscribed domain is underscored in the singular; the 
corresponding iambic template in the plural and diminutive is in boldface: 

(43) 

 

Sayfa 22 / 399. Prosodic Morphology : The Handbook of Phonological Theory : Blackwell Refer...
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“In Arabic, the productive plural and diminutive are expressed by imposing a LH

iambic foot on the singular noun base. Because singular nouns come in diverse shapes,

this iambic template is imposed on only a portion of the noun.” (McCarthy & Prince

1996:240-241)



Introduction to Interface theories (phonology / morpho-syntax)

Day 2: The prosodic hierarchy and morphology

References of today’s class:

Liberman, M & A. Prince 1977. On Stress and Linguistic Rhythm. Linguistic

Inquiry 8, 249-336.

McCarthy, J. J. & A. Prince. 1996. Prosodic Morphology. In The Handbook of

Phonological Theory. (ed) J. Goldsmith. pp. 318-366.

Scheer, T. 2011. A guide to morphosyntax-phonology interface theories : how

extra-phonological information is treated in phonology since Trubetzkoy’s

Grenzsignale (Part I, chap. 1 to 12, with special focus on chapters 5/6 and

11/12)

Selkirk, E. 1981. On the nature of phonological representation. The cognitive

representation of speech, edited by J. Anderson, J. Laver & T. Meyers, 379-388.

Amsterdam: North Holland.

Selkirk, E. 1978 [1981]. On prosodic structure and its relation to syntactic

structure. In Nordic Prosody II, Thorstein Fretheim (ed.), 111-140. Trondheim:

TAPIR.


