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ABSTRACT OF THE DISSERTATION

Constraining Metrical Theory:

A Modular Theory of Rhythm and Destressing
by

Michae]l Theodore Hammond
Doctor of Philosophy in Linguistics
University of California, Los Angeles, 1984

Professor Bruce Hayes, Chair

This dissertation inquires into the possibility of constraining
rules of rhythmic adjustment and destressing -- metrical transfor-
mations. The Clash Resolution Hypothesis is advanced as a central
constraint on the operation of such rules: they must operate so as to
minimize clashes in the prosodic hierarchy.

Chapter One of the thesis demonstrates how metrical transformations
are seriously unconstrained in metrical theory as it stands. This
unconstrainedness allows neariy every possible metrical configuration to
be generated through the intervention of rhythm and destressing rules,

Chapter Two of the thesis proposes the Clash Resolution Hypothesis
' and tests it in English. It is shown that the hypothesis makes substan-

tial empirical gains. It allows one to collapse together Prestress

o
.

Destressing, Poststress Destressing, and word-internal Rhythm into one
general rule: Prune Alpha.

Chapter three of the thesis develops this theory to account for
phrasal rhythm in English. 'It is argued that the (lash Resolution.
Hypothesis and Prune Alpha can be extended fruitfully to éccount for
phrasal rhythmic adjustment. In addition, several auxiliary principles
are developed: Metrical Locality, the Syllable-Adjunction Prohibition,
and Prosodic Rooting. These principies receive independent motivation,
and provide for a modular theory of metrical transformations,

Chapter four of the dissertation attempts to confirm the theory pro-
posed in the preceding chapters by extending it to account for rhythm
and destressing in Tunica, It is demonstrated that the theory is cru-

cial to a proper analysis of the Tunica facts.



Symbols
In thjs thesis, an acute accent indicates primary stress,
Circumflex and grave accents indicate weaker and weakest stresses
respectively. When there are more than one nonprimary stresses that are
unrankable, they are all notated with graves. Schwa is transcribed as

[@]. Other symbols are exp]aiped where introduced in the text,



Chapter QOne

The Unconstrainedness of Metrical Transformations

This dissertation is concerned with the constrainability of the pro-
cesses that manipulate metrical structures once they have been
constructed: rhythm and destressing rules. The current literature
abounds in such rules, yet there is no real consensus about what they
are, Teaving present-day metrical theory seriously weakened by the lack

.of a constrained subtheory of metrical transformations. In this disser-
tation, I propose a set of constraints on the form, function, and opera-
tion of these rules such that metrical theory no longer "leaks" through
metrical transformations.

The implications of this proposal are far-reaching. First of all,
some of the constraining principles can be extended to cover phonologi-
cal rules of other types, thus obtaining deeper explanation in unex-
pected empirical domains. In addition, a substantial theoretical
advance can be realized. In Hayes (1981), metrical transformations are
apparently constrained in the SPE fashion.l A notation for rules is
provided and any rule writable in the notation is permitted (though not
necessarily highly-valued). In the theory proposed here, rule notation

as an evaluation metric is abandoned in favor of a set of principles and

Iehomsky & Halle (1968).
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parameters interacting to provide for fewer possible grammars,

In the chapters that follow, these results will be sketched out in
detail. 1In Chapter One, previous proposals are shown to be untenable,
and the present proposal is presented and fleshed out. The exact sense
in which metrical transformations are left unconstrained in Hayes'
dissertation is discussed. Prince's (1983a) attempt to constrain the
theory and recast it in terms of grids is also discussed and criticized.
Lastly, the particular component principles of the theory to be defended
are unveiled.

In Chapter Two, the sole mechanism of metrical manipulation is pre-
sented: Prumning. It is argued that the metrical transformational com-
ponent contains a single rule, Prune Alpha, which affects metrical
trees. Relabelling rules and adjunction rules are not permitted in this
framework. Employing this mechanism yields some nice results in
English, in that a number of previbusly unrelated rules can now be
collapsed. The hypothesis is advanced that prune alpha must be
"clash-reducing"” iﬁ a specific sense; each application must reduce the
number of clashes present in the span.

In chapter three, the mechanism of pruning is extended to deal with
phrasal viythm in English, The analysis of chapter two is confirmed as
it neatly accounts for the phrasal data. In addition, the constraints
of Metrical Locality and Prosodic Rooting are advanced. Metrical
Locality mediateslwhat can constitute a clash. Rooting, on the other
hand, describes under what circumstances pruning can take place. In
particular, it prevents prune alpha from completely destressing lexical

items.



Finally, in chapter four, the stress system of Tunica is described.
Tunica appears to have a complex barrage of metrical transformations.
Chapter four focuses on these processes in order to exemplify again the
mechanisms and principles presented earlier. It turns out that the
destressing component in Tunica can also be reduced to prune alpha.

1.1 Background

Much has been done in the literature toward the goal of a
constrained theory of metrical structure -- one admitting only a limited
number of tree and/or grid geometries. Among this work, one can single
‘out Hayes (1981) and Prince (1983a) as deserving special mention. Hayes
makes a number of specific probnsals for an explanatory theory of stress
based on tree geometry, simultaneously providing a typology of stress
systems for future research. Prince, on the other hand, argues that a
more constrained theory can be formulated in terms of the metrical grid,
allowing certain stress configurations describable only in terms of the
grid. He attempts to eliminate destressing rules from the vocabuiary of
the theory by showing that they are artifacts of grid construction
miscast in arboreal terms. In the Tollowing two sections, these two

" theories will be outlined.?

8oth of these proposals must be considered against the backdrop of
SPE and Liberman & Prince (1977)}. They serve as points of comparison,
and as useful entry points into the data these theories account for,
The crucial difference between SPE and subseguent theories of stress is

the numerological, as opposed to relational, representations of stress

2In recent manuscripts, Halle & Vergnaud have argued for a melded
representation including tree and grid, suggesting that Prince has
eliminated the tree prematurely, yet accepting some of his arguments

O C\)

adopted by SPE. There it was maintained ghat ugtress" 15 a segmental
feature exactly like [+highl or [#coronall. As & segmental feature, it
undergoes a translation inte n-nary values on the way to phonetic imple-
mentation. Consider a feature like [+back]. Qbviously, in order to
insure correct positioning of the tongue body, this feature would have
to undergo a translation into integer values to account for the con-
tinuously variable backness of segments specified [+back] phanologi-
cally. However, unlike a feature like [+back], stress shows more than
two values while still in the deeper parts of the phonology. In other
words, more than two degrees of stress are contrastive on the surface.
For example, (1) is said to involve a contrast between [3stress] and
[4stress].

(1 4 1 3
[{American historylyp teacherly

3 1 4
[American [history teacherlylyp

For some speakers, tertiary and guaternary sktresses contrast to mark
different syntactic bracketings. The following cases alse illustrate

contrasts between more than two degrees of stress.

(2) 13 12
Hanover pushover
1 3 } 2
gymnast hip flask

Here boundary strength is reflected in degrees of stress.

To account for this, SPE posits an algorithm translating [tstress]

i Wi dertake a complete
for grid-based phenomena. I'will not um ) )
discgssion of Halle & Vergnaud's proposal here as the work is still
in manuscript form.

-~
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into n-nary values. This algerithm makes use of the 5tress
Subordination Convention and the Cycle. The Stress Subordination
Convention states that whenever a stress is promoted to primary stress,
all other stresses in the domain are demoted by one. The Cycle, on the
other hand, allows one to apply rules to a span repeatedly in suc-
cessively larger syntactically-defined domains. Consider again the
example of [[American historylyp teacherdy. A1l the words are assigned
primary stress. Then a rule (vacuously) promotes the second word of the
inner cycle to primary demoting the second word. On the outer cycle,
[American history teacher]y, the second word fs promoted again, and the

first and third demoted. This derivation is given in (3).

(3) American history teacher ->
1 1 1
-> American history teacher -2
2 1 1
~> [American historylyp teacher ->
3 1 2

-> [American history teacherl]y ->
4 1 3
~> [American history teacher]

Although this move is ad hoc for stress, this exceptionality is
minimal in the light of the general tran§1ation of binary into n-nary
features in the phonetics. Moreover, as we have seen, this special pro-
perty of stress seems justified given the constrastivenesﬁ of different
stress values on the surface. In retrospect, this procedure may seem
somewhat baroque, but in the %ight of then current assumptions, it was

quite impressive. By positing n-ary stress values in the deeper phono-

r““\
(/_ ,—/j
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Togy, SPE could account for a variety of other processes that would have
been undescribable otherwise. Though the intricacies of the data
required quite complicated formulations, SPE bit the bullet. The Stress
Subordination Convention must be viewed as an ad hoc device enabling
stress to be treated as a segmental feature, But the Cycle had panphono-
logical appeal, since Chomsky and Halle argued that all phoneclogical
rules apply cyclically.

Against the backdrop of structuralist methodology, the SPE attempt
to treat all features segmentally made sense, Under the behaviorist
assumptions adopted by the structuralists,3 where the only input to
acquisition is the phonetic string, a multitiered representation without
divect phonetic correlates is senseless, Given an innate endowment
though, why should a meatal representation of the phonetics be Tinear?
On this view, linearity must be seen as a consequence of an a priori
simplicity metric, rather than empirical investigation. When innateness
began to be taken seriously, the segmentability of speech could be
questioned seriously: first in tone by Williams (1976), Leben (1973},
and Goldsmith (1976); and then in stress in the work of Liberman {1975),
Prince (1975), and Liberman & Prince (1977).

Following this trend toward desegmentalization and enriched struc-
tures, Liberman & Prince (1977) proposed that stress is not a segmental
feature, but a property of tree structures over the segmental string.
These tree structures contain embedded constituents with nodes in the

tree given an index of strength relative to sister nodes. The following

3c7. Bloomfield (1933).



examples in (4) are the arborealizations of the two examples considered

above.
{4) American history teacher American history teacher
w\\\///.s W W s w
-~ N .
s o ~ \5’//

Let us look et the claims of the notation in the first example.
First, American history is defined as a constituent, Second, relative
strength is indicated with s{trong) w(eak) labelling. Thus history is

stronger than American; and American history is stronger than teacher.

In the second example, a different branching gives a different interpre-
tation, History teacher is a constitwent; history is stronger than

teacher; and history teacher is stronger than American. Notice that

this notation therefore makes no (necessary) prediction about the rela-

tive strengths of American and teacher in the two exampies. According

to Liberman & Prince, this is in better accord with the facts: the two
phrases differ in their timing, not in terms of relative prominence.
The first phrase allows a pause after the second word, while the second
phrase allows a pause after the first wgrd, suggesting that metrical
structure better captures the differences between these two phrases.
Liberman & Prince advance other arguments in favor of their theory
that I will not discuss here. What should be emphasized with respect to
the victory of metrical theory over the segmental account is the number
of new questions it allowed linguists to raise about sktress. The new
framework sets problems in a different way which is more conducive to
explanatory conclusions. For example, the new framework suggests that

stress subordination should be considered in terms of trees and tree-

D

labelling algorithms. In contrast, the SPE theory framed stress subor-
dination in terms of the Stress Subordination Convention, and the kind
of retraction rules a language has. The idea of labelling algorithms
offers a framework within which to consider possible retraction systems.
The SPE theory could not address this question in as direct a fashion.

While much research has been conducted toward a theory of well-
formed tree structures, not much research has been done on the subject
of permissable manipulations of these structures. This is the task to
be undertaken in this thesis.
1.2 Arboreal Theories

Liberman & Prince did not discuss stress systems other than English,
but there are a number of early attempts to extend the framework to
other languages. Among this work one can cite Prince (1973), McCarthy
(1979}, and Halle & Vergnaud (1979). This work culminated in the theory
developed by Hayes (1981) in his dissertation. Hayes® thesis offers an
in depth treatment of English, and a number of other languages. On the
basis of comparétive work, Hayes proposed a restrictive theory of tree
geometries admitting of only certain kinds of tree structures,

Hayes' theory of stress is an improvement over Liberman & Prince's
in three crucial respects: incorporation of syllable structure, feet,
and extrametricality.

Syllable structure: Hayes adopts a geometric conception of syllable

structure, one where it is possible to distinguish light syllables from
heavy syllabTes in terms of geometry, rather than segmental strings.
This kind of proposal was originally made by McCarthy (1979), and

allowed him to simﬁiify the statement of stress assignment rules,

O
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leaving out cumbersome parentheses, subscripting, and superscripting,
the prediction of this kind of notational change being that syltable
structure is a determining factor in stress assignment, The version of
syllable structure Hayes assumes is one where the metrical branching
versus nonbranching dichotomy is extended to distinguish heavy versus
Tight syllables in languages with quantity-sensitive stress assignment.
Thus closed syllables are represented with branching rhymes and light
syllables with nonbranching rhymes. .

Extrametricality: This subtheory maintains that singie elements such
as rhymes or feet at the margins of words can be excluded from con-
sideration by stress rules. For example, English excludes final
syllables with short vowels from consideration in determining stress in
nouns and suffixed adjectives. This predicts the availability of ante-
penultimate stress for nouns and suffixed adjectives, but only penulti-
mate stress in other syntactic categories. This allows Hayes to
simplify greatly the typology of foot types, by eliminating ternary feet
altogether.

Feet: Finally, Hayes deveiops a typology of feet. Feet are metrical
trees embedded in larger trees (word trees) and labelled with 'strong
weak' labelling. They supplant the feature [#stress] in Liberman &
Prince's system. The designated'terminal element (DTE) of a foot, that
constituent dominated exclusively by nonweak nodes within the foot, is

interpreted as stressed. Feet are parametrized as follows.

13

’
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1. Number of stressless syllables in the foot: at most one
or as many as possible. These foot types will be referred to
as binary or unbounded.

2. Direction of foot construction: feet can be constructed
left to right or right to left across a domain,

3. Polarity of the foot: they can be right-strong {iambic)
or left-strong (trochaic).

4. Quantity-sensitivityE heavy syltables can be confined to

strong position within feet or they cam be treated on a par

with Tight syllables. Also syllable weight can be determined

on the basis of branching rhymes (i.e. Cg¥Cy and CgVCg vs. CoV)

or nuclei (i.e. Cg¥Cp vs. Cg¥Cp)
This is in contrast to the foot typologies proposed by earlier investi-
gators, e.g., McCarthy (1979) and Halle & VYernaud {1978}.

Just considering binary quantity-insensitive feet, and hypothetical
five- and six-syllabled words, this theory defines the following possi-

bilities. (Each 'o' stands for a syllable.)

(58) left to right iambic (5. Paiute) o606 d c6odod
left to right trochaic (Mararungku) 6o 60 6 6ododo
right to left iambic {Weri) 6odad ododod
right to left trochaic (MWarao) 66odo 6ododo

As Hayes points out, all these foot types are attested in languages --
as the names in parentheses are languages illustrating these possibili-
ties, MNonetheless, one can question the excessive power of his
system.4 To derive the stress patterns of natural language, Hayes is
forced to supplement his basic geometries with special destressing or
stress movement rules.

Let us consider Warao, Hayes ¢ites the examples in (6).

4cf, Magnus (1983) and Prince (1983a).

10



(6) yapurikitdnehdse ‘verily te climb!
nahordahdkutdi 'the one who ate’
yiwdrande ‘he finished it'
endhordahdkutdi 'the one who caused him to eat'

To account for these, left-dominant feet are built right te left. This,
however, ieads one to expect clashing stresses in the odd-syllabled

cases: *yiwdrande or *éndhordahdkutdi. This is not what one gets, so .

Hayes sets up the following vule readjusting the output of the tree
construction rules. This rule removes a foot that is weak and mono-
syllabic.

{7) W

. F 2> ¢ ;!
This rule incurs Hayes' Stray Syllable Adjunction convention which gives

the following derivation for yiwdrande.

(8) yiwWaranae --> yiwaranae --> yiwaranae --> yiwdrande

S W SW S W Sw WS W SW
A y :
WoW s’ W s
\>s’ N

If such rules are of a limited tjpe, then they are acceptable, since
they localize and make precise the kind of exceptions one observes with
regard to the basic theory. This is not so though. Hayes proposes a
variety of destressing rules and stress shift rules for different

languages. Below I give two more rules from Hayes' discussion of

English.

i1

o CO

(9) uFiu Y ﬁ /F F
-
R
LN
V [+son]
Condition: Fy is not dominated by s,
This rule destresses a monosylilabic foot dominating a rhyme containing a
sonorant when it is follawed by a foot, and preceded by a monosyllabic
foot.
(10) MR LS ﬂ / F
Ay
Vi
This rule defoots a binary foot whose first syllable may contain a long
vowel,

A conceivable alternative to the destressing rules above ¥s intro-
ducing a new parameter [+0bligatory Branchingl. This parameter, when in
force, would disallow degenerate -- monosyllabi& -- feet, The initial
syllable of yiwdrande would simply never get stressed. Thus as feet are
constructed right to left, the third foot would simply not get
constructed. Rather, the fnitial syllable would get adjoined to the

following foot by Stray Syliable Adjunctien, as in (11}.

(11} yiwaranae -> yiwaranae -> yiwaranae -> Yiwaranae
SHW S W sw WS W SW

AN

There are several problems with this proposal though, First, what
about monosyllables? If all feet must branch, monosyllables cannot
receive stress. Also, in languages like English, rules of allomorphy

require sy?]ah]es undergoing destressing to have been stressed earlier

12
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in the derivation. Finally, there are cases of destressing -- English
again --where the foot destressed is branching. One such case fs

exemp1ified in the partial derivation in {12} below.

(12) cursory --> cursory {cf. promissory)
s W S W SW SW
1V N/ ERAYARLYA

s W s s W

V/ 1 \V4

Hayes proposes no constraints on these rules. We can only assume
that they are limited by the usual kind of simplicity metric implicit in
most work since SPE. Given these at best vague constraints, the general
theory is Teft with 1ittle content,

Consider the possible distribution of stresses over a disyllabic
domain, ignoring the different degrees of stress that may be imposed
by the word tree. Following I give the four logical possibilities.

(13) 6 6 6o o4 00

Assuming quantity-insensitive feet, the first option is impossible. All
permitted foot types require at least one unstressed syllable, and none
of the patch-up rules add a st%ess, although nothing ir principle exclu-
des that possibility. The second and third patterns can be generated
straightforwardly using iambic and trochaic feet.

Let us consider the fourth case. As far as I know, no language
systematically excludes disyllables as stress-bearing units. However,
this is entirely possible in a theory where metrical transformatfons are
unconstrained. The following rule in {14) seems just as simple as the

poststress destressing rule in (15) responsible for (12).

13

(14) nEw oy ﬂ / #
R
(15) F-->gd/F
(VAN
Y1

Contrast this with the case of trisyilabic spans in (16). I Tlist

all the logically possible stress configurations.

(18} 666 6oo odo oo0d
660 6o0dé 0d6d oo

Again, as with the disyllabic cases, a1l these possibilities are
generable except the first. The same arguments could be repeated for
larger spans too.

One can also make the same kind of argument with respect to possible
languages. Consider the following hypothetical data in (17). Each

column represents a possible langueage.

(17} A A B B!
G 6 4 ]
60 6o od o6
606 [ 6od 6od
6odo 6ooo odoé nood
6odod dodod dodod 6o6od

6o6odo dobooo o0d6obdod ooondod
Type A and B are readily acéountab]e for. Type A is trochaic feet built
from left to right, while type B is iambic feet built from right to
left. The primed columns are not so readily handled. To account for

these, we must assume the operation of metrical transformations. For

14



A', trochaic feet are built from left-to-right just Tike type A, but the
autput is subject to the following rule. This rule eliminates a
branching foot in final position after another foot.

(13) L A #
~

Type B' is the mirror image: iambic feet built from right-to-left, with
the output filtered through the following rule.

(19 o> P/ # F
/ v

A1l the languages listed can be handled straightforwardly using metrical
transformations, but there is a problem here. Languages A and B are
attested -- Maranungku and Warao -- but the other types do not appear to
exist. Since the basic metrical pattern is attested, we would expect
the only limiting factor on such analyses to be the simplicity metric
applied to formulations of possible transformations. These candidates
can be compared to the cases listed above, and found to come out the
same or even betier in terms of any metric imaginable. Thus the metri-
cal theory of stress as it now stands has some seriocus dancing to do, as
nearly all conceivable stress patterns are generable.

Thus we see that although Hayes® basic theory of tree geometries
makes claims about possible stress systems, these predictions are
vitiated by the absence of any serious constraint on metrical transfor-
mations. In what follows, I will argue that Hayes was basically on the
right track., His theory of tree geometry and labelling seems to be of
the right sort, and with small modifications, can account for all the
objections the competitors have raised. However, a serious theory of

metrical transformations must be advanced. [ will argue that these
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operations must and can be tightly constrained in form and function.
1.3 @rid Theory .

Prince (1983a) argues that the model should be derived from clash
avoidance -- the principle that stresses be nonadjacent. To this end,
Prince proposes that metrical trees are superfluous, and that stress
should be represented solely in terms of the metrical grid -- a repre-
sentation that is ciaimed to most perspicuously represent cilash.

Prince's proposal is to eliminate the degree of freedom Liberman and
Prince allow in grid-to~tree alignment. Rather than building a tree and
then constructing a grid in conformity with it, Prince builds the grid
directly. This eliminates any kind of constituency that is not mimicked
in the morphology or syntax. Thus feet, since they have no grammatical
analog, are epiphenomenal on Prince's view.

Prince suggests the device of the Perfect Grid.

(20) X X X X X X X
P e XXX XXX XXXXEXKE ...

This simple alternating pattern captures the remaining properties of
feet. It is aligned with a string from left to right (LR}, or from
right to left (RL), and can start the alignment from a peak (pk) or
trough {tr). Below, these four properties define the same four cases

that were considered above.
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(21) XX
XA XX XX
PG(LR;Er} Q000D . .. S. Paiute
X X X
X XX XX
PG{LR;pk) 00000 . .. Maranungku
L S ¢
XX XXX
PG{RL;pk} .. .00D000 Warao
X X
XXX XX
PG{RL;tr) ...00000 Weri

Prince supplements his rule of perfect grid alignment with the End
Rule {(ER). This rule operates to add a tick at the beginning (I} or end
(F) of a span, provided it does not occasion a cTash. It can operate on

different Jevels too. Thus it can augment either of the following

grids.
(22) be
X X X X X X
ER{I;Wd) x x x x x x === XA X XXX
X
ER{I;¥) xx x X xX === XXX XXX

In the first case, ER{I;Wd) adds a tick to the initial tick on the
second layer. In the second case, ER(I;¥ ) adds a tick to the first
tick on the first layer. In general, the rule can only add ticks to the
highest layer present in the grid already. Thus ER(I) could not apply
in the following fashion,

(23) X X X
ER(I;2) XX XXXxXx =/=>

X

X X X
XX X XXX

However, as we will see, this constraint on ER must be relaxed.

ER thus performs the function of a word tree -- signalling out a

marginal constituent to elevate to word stress status. However, ER can
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also apply before PG, and in such a capacity, it gives the effect of
other destressing rules in Hayes' framework. Consider Prince's
discussion of hypothetical simplified Hawaiian (no heavy syilabTes). In
this language, one gets penultimate main stress, with alternating
stresses preceding it, except for words with five syllables, where one
gets initial secondary instead of preantepenultimate secondary.

(24) 60 o060 dodo doodo Dododo

To account for these facts, Prince proposes the following derivation:
final extrametricality, ER(F), ER(I), PG(RL;tr), and ER{F;wd). This

gives him derivations as follows.

(25) XXX X XXX XXX AX XXX XXX

000 0000 00000 00DOO0O

EM X x({X) XX (%) %% X Aix) X % %X x x(x}
X x X X

ER(F) X x{x) % X x(x) X X X x(x) X X X X x{x}
X X X X X b4 X

ER(IL) X x{x) X% x(x) X x X x(x) X X X X x{x)
X X X X X X X X

PG X x{x) X X X(x) X X x x(x) X %X x X x{x)
X X X X
X XX X X X X X

ERE(F ;Wd) x x{x) XX x(x) X X x x(x) X X X X x(x)

Clash avoidance gives the destressing effects. Hayes' theory, on the
other hand, would need twg destressing rules.

(26) F->@/7F __ F-->8/ F

Prince's theory needs no destressing rules at all.
Notice that PG alone can account for stress assignment in certain

cases without appeal to destressing rules. As we saw, Hayes' theory

13



required him to set up a destressing rule to prevent stress from falling
on the initial syllables of odd-syllabled words in Warao. Under
Prince's theory, no rule is required. He need only apply PG in its

trough-first right-to-left mode. Then apply the final form of ER.

273 X X X X x
X X X X XX X %X X
XX XXX XXXX XXXXX XXXXXX
00 000 0000 O0OODODO 000000

ER functions in its norimal capacity. It picks out a marginal syllable
to elevate by adding a tick. The initial syllabTe of odd-syllabled
words'simply never gets stressed, However, as we saw above, Hayes'
system requires a special destressing rule to prevent stressing of ini-
tial syllables in odd-syllabled words. This destressing function is
performed by PG here.

In Garawa, this function is performed in a slightly different way by
ER. Prince describes the stress pattern as follows: "main stress falls
on the initial syllable, secondary stress on the penultimate, and ter-
tiary stress on alternating syllables preceding the penult.* 1In addi-
tien, "non-primary stress may never occur on syllables directly
following the main stress." The system is basically the following:
first ER{I;5) applies putting down a tick on the initial syllable.
Then PG(RL;tr) applies applying the perfect grid right to left trough

first. Lastly ER(I;Wd) places word stress.

(28) X X X X X X
X X X X X X X X X x
X XX XXX XXXX XXXXX XXXXXX
¢ 00 000 00QGO0O0 00000 00O0COOQ

This combination of PG and ER(I;S)) derives the result that in odd-

syllabled words one gets two unstressed syllables in a row to protect
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the initial stress from adjacent stresses.

Contrast this with Southern Paiute though. Here stress iterates
toward a stress placed by ER, but adjacent stresses result in even-
syllabled words. To get this, the final syllable is made extrametricai
and thereby ignored by ER and PG. Then ER(F;¥ )} applies feeding
PG(LRstr).

(29) x x X XX X X X XX
o0 of(o) oo(o) oo0o0{o) o0ooofo) o0ooo0o {0)

To account for the adjacent stresses, Prince invokes something he calls
“Forward Clash Override" ([4FCO1). This allows PG to place a tick peak
even when the syllable just beyond. the peak is stressed.

This is a serious weakening of Prince's claim that stress assignment
avoids clash. The positive claim is now reduced to a parameter whose
values exhaust all the logical possibilities. We will see below, once
the machinery has been developed, that Southern Paiute is not alone in
having this property -- English has it too. Moreover, English cannot be
accomodated at all under Prince's assumptions,? since, as was noted
above, there are phonological rules of English, 1ike vowel reduction,
that are sensitive to the difference between unstressed and destressed
vowels.

Prince argues for his theory in two ways. First, he argues that
many of the theoretical constructs of the arboreal version of metrical
theory are unnecessary, and that when this padding is pared away, one
arrives at grid theory. Second, he argues that a better typology of

stress systems is available within grid theory. Below I will outline

5To account for English, Prince (1983b) has argued for something he
calls "grid repair". This seems to be a notational equivalent of
destressing rules.
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these arguments.

Prince's argument that trees are superfluous focuses on the lexical
Category Prominence Rule and the Rhythm Rule. The Lexical éategory
Prominence Rule {LGPR) is the tree-Tabelling convention that says
"right/left node is strong iff it branches" (R/LSIB). This labelling
algorithm can be applied to left-branching or right-branching structures

in either jts ‘right' or 'left' mode, yielding the following four possi-

bilities.
(30} LSIB WS W LSIB wowos
Y/ \Y
H H
/
RSIB S W oW RSIB W OS W

When the mode of the LCPR is opposite the branchingness of the tree
constructed, one gets & uniform left-dominant or right-dominant tree.
Qtherwise, the LCPR effectively allows one to place a peripheral stress
excluding a nonbranching marginal constituent. However, Prince points
out that this exclusion of a marginal constituent can also be performed
by extrametricality.

(3L X X = Xy X X
WS W s W

¥ X X = X X )
W S W W 5
s |
7 \\
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Thus one might expect languages to exhibit both properties simulta-

neousty. This apparently does not occur.

(@) *# (X) X X X *X X X {X)#
w 5 W W o5 W
N // \\\;:/
s s
N

Prince therefore concludes that one does not need the LCPR, and that it
is not an argument for trees.

Prince's next argument concerns the rhythm rule. The structural
description of Liberman & Prince's version of the rhythm rule was cast
in terms of a grid, but the strﬁctura] change in terms of a tree. If it
really is more appropriately stated as an operation on trees, then this
would argue that trees cannot be done away with. Prince therefore
argues that the structural change of the rule can be recast in terms of
the grid. Prince argues that a grid-based structural change is to be
preferred, and devotes some space to this. His proposal will be con-
sidered in depth in chapter three, but for now we will see how the pro-
posal works in simple cases.b

Prince assumes that the structural description for the rhythm rule
is the same as for Liberman & Prince's version -- stress clash., The
structural change is by a rule move X. "An entry at & certain level
+ « . is moved within its level away from a position of clash, Where
does it move to? Evidently, to the first position it can legitimately
occupy.” (p.33) Thus the following representations undergo the move-

ments indicated.

6prince does not explain how stress is assigned in English, and it is
not clear how he could account for bidirectional clash resolution of
the sort discussed in chapter two below. I will follow his practice
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e/’fptk ----- X ffi?h--x

X X b X X X X

X XXX X . X X X XX
achromatic lens Dundee marmalade

Having argued that tree theory posits constructs that are unne-
cessary, Prince goes on to show that grid theory can provide a much more
constraineq typology of stress systems thanm Hayes' arboreal theory.

Part of his argument is that destressing facts of the sort considered
above can be dealt with in his basic typology, rather than in terms of
tack-on destressing rules. An additionaﬁ argument though is his treat-
ment of languages like Aguacatec Mayan, Khaikha Mongolian, Eastern
Cheremis, and Kemi, These languages exhibit the following four stress
systems.

(34)Aguacatec Mayan

Stress the rightmost syllable with a long vowel, otherwise
the final syllable. (p.65)

Khalkha Mongolian

Stress the leftmost syllable with a Tong vowel, otherwise the
initial syllable. (p.63)

Eastern Cheremis

Stress the rightmost syllable with a full vowel, otherwise
the initial syllable. {p.57)

Komi

Stress the leftmost syllable with a heavy vowel, otherwise
the final syllable, (p.358) ’

Prince accounts for the Eastern Cheremis pattern as follows,7

of giving input grids to rhythm without earlier derivations.
71 will continue to use his hypothetical words for examples. In this

example, QS stands for Quantity Sensitivity, the rule that adds a
tick to a heavy syllable. Small 'o's stand for light syllables;
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(35) X
X X
XX Xxxx Qs ER{E) x x x x x ER(F) x x x x x
D00O00 ==> vacuous --> 0000.0 =~-=> 00000
X
X X X X X
Xxxxx QS X*xxx ER(I) xxxxx ER(F) xxxxx
cooQoo --> oo00o00 --> 00000 --> 00000
In these derivations, ER(I} applies on level 2, and ER{F) on level 3 of

the grid. Komi is the mirror image. Contrast this with his treatment
of the switch polarity cases: Aguacatec Mayan and Khalkha Mongolian.

Following are Prince's derivations for Khalkha.

(36) X
. X X X X
XXxxxxx Q5 XX X XX XER(I;Wd) x x x x x %
000000 --> 000000 --> oo0000o0
X
X
XX XXX as ER(I;Wd) x x x x x
00000 --> inapplicable --> oco0Do0O0GQ

These derivations require a new interpretation for the End Rule. It is
indexed for the level it applies on, but can default to the next lower
level if there is nothing to apply to. Prince claims that
"conceptually, this solution is similar to that of Halle & Vergnaud, but
it fits rather more snugly into the present theory, since it reguires
neither special parameters, nor dubious assumptions about constituency.®
(p.74) The special parameter Prince refers to is the one adopted by
Hayes. One can stipulate -~ as a parameter -~ that dominant nodes must
branch., Hayes needs this parameter to account for stress in the Khalkha

type cases. This is exemplified in the derivations in (37) parallel to

large ones for heavy syllables.
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(36). First, right-dominant feet where strong nodes must branch are

constructed. Then a left-dominant word tree is added.

(37) c00o0o0o0o-->p00000-->000000
WWSWS WWSWSW
\\ / \/ f V ?f
S / 5
s W
~
s
~
00000 ---> inapplicable ~--> 00000
SWWWW
\¥4
5
S
s
N

Prince eliminates this excess power in grid theory by tying the End
Rule to the applicability of Q{uantity) S(ensitivity). When the End
Rule applies in the Khalkha and Aguacatec type cases, it applies to the
highest level of the grid present. When ER applies in the E/E cases
though {Eastern Cheremis and Komi), then ER applties at the Towest level
it can, feeding later applications of ER of a different polarit_v.8

Compare the following derivations repeated from above,

81 adopt Prince's notation E/E'to abbreviate the stress patterns of
Eastern Cheremis and Komi; E/E to abbreviate the stress patterns of
Aguacatec and Khalkha,
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(38) X
X X X X X
X Xxxxx Q5 XX xxx ER(I) xxxxx ER{F) xx xxx
00Qoo --> 00000 -2 oo0Qooe --> po00o0o
X
b X
XX xxx QS X X X X X ER(F;Wd) x x x x x
oelDooe --> o000o0oo0 -2 coQoo

In the first case, the effect of ER(I) for primary stress is felt only

when the word contains no heavy syllable. Contrast:

(39) X
X X
X xx Q5 ER{I} x=xx ER(F} x xx
00O ~--> yacuous ==> 000 =-> 000
X
(x}
x xx 08 ER(F:Wd) x x x
000 -2 vacuous --> 000

The operation of ER(I) in the first case conditions application of the
following rule ER(F), As noted above, Prince suggests that this solu-
tion fits better into his overall system than does the Halle & Vergnaud
obligatory branching parameter. Since Prince does not make clear in
what sense this Tits better, one must assume that the issue is the
constrainedness of the theories under consideration, In fact this argu-
ment does not go through. While it is true that the
Hayes/Halle/Vergnaud theory gives too many possibilities, so does the
Prince theory.

The problem for the Hayes/Hal]e/ﬁergnaud theory is that one cannot
freely apply the obligatory branching parameter to all the other con-

figurations permitted by Hayes.9

SThis is adapted from Magnus (1983).
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(av) [-obligd [+obl1ig]

troachaic left to right Maranungku ?
iambic left to right S. Paiute Malayalam
trochaic  right to left Warao 1
jambic right to left Weri Yapese
lef t-dominant unbounded Czech Aguacatec
right-dominant urbounded Quebecois Khalkha

There are no cases of obligatory-branching trochees built left to
right, or obligatory-branching iambs built right to left. These
hypothetical systems produce results identical to their unbounded ana-

logs. In the hypothetical cases below, the left-dominant examples are

- compared.
(41) A A
S W s W
Doooo co0oo 00000 (neither applicable)
SHWHWW S W W
\/// \/J/
s s
\

e

Prince's argument here dees not go through though, because it is
premised on several questionable assumptions, First, he assumes that
the Halle & Vergnaud parameter is the only modus available to arboreal
theory to account for the E/E cases. Second, he assumes that grid
theory generates no redundancies, but an account of these facts analo-
gous to Prince's account is available.

The crucial notion at play here is the relationship of heavy

syllable stressing to default stressing, In the E/E cases, Prince makes
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the default stressing a consequence of the ER's application. If there
are heavy syllables, the last/first one gets main stress; otherwise, the
last/first syllable gets main stress, In the case of E/E'examples,
Prince must lay the seeds of his default cases. In the example above,
repeated below, ER(I) must be added so as to create the proper environ-
ment for later applicatin of ER(F).
(42)

x Q5 ER(I)
0 ==> vacuous -->

m

=~

—

=

—
[

X
]

L= a4

XXX X XXX
000 oooo
Under tree theory, ER(I)'s effect is a simple consequence of exhaustive
footing. Thus one should conclude from these facts that though tree
theory does create redundancies in order to describe the E/E types, it
describes the E/E examples directly.

Can these redundancies be eliminated from tree theory? The simplest
escape hatch is o rephrase Prince's solution in tree-theoretic terms.
One way of doing this would be to eliminate the parameter of obligatory
branching in favorlof footing rules that only foot heavy syllab1es.10
Consider Khalkha.

(43) po0loo o 6 000 6ooovo
First comes a rule that builds left-dominant feet with heavy heads,

{44) codoo 00000 00000
S WW S WS W

\S/\/ VvV

Then word tree construction applies to the highest level of structure

10Bryce Hayes (personal communication),
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available.

(45) coQoo o00oDo 00000
S WW SWsW SHWWW
$ ] s /
VA
N
S

This exactly recapitulates Prince's analysis in tree terms, and suggests
that the analysis contains no argument for grids, since the analysis can
carry over to trees.

Prince's arguhent fails in another respect as well., His observation
that tree theory is excessively powerful only makes sense if, ceteris
paribus, grid theory is more constrained. This is not so clear though,
since grid theory contains its own excesses. Consider the device of
indexing the End Rule for the level it applies on, This proved useful
in the account of several recalcitrant examples. However, in simple
cases, it is too powerful. Consider a language 1ike Czech that stresses
the first syllable of the word. The obvious analysis is ER{I).

(46} x X
X X
0 o

[~
(=233
o X
[=T 4

X XX X X XX XX

0 00 000 0000

However, given that the rule can be indexed for the level it applies on,
there are three possibie analyses of this simple system. First,

ER(I;%) could be the only rule.

(47)

Second, ER{I;Wd) could be the anly rule.
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(48)

Third, ER(I;35 ) could feed ER(I;Wd).
(49)

>
QX

The same argument could be made on the basis of Perfect Grid too.
The point here is that Prince's system also generates too many possible
grammars. Moreover, his system overgenerates in core cases. Thus the
argument about constrainedness of the overall theory does not go through
in favor of grid theory. At best the E/E and E/E languages do not moti-
vate an argument either way. These Tanguages seem to permit a variety
of solutions, and there is no reason as yet for choosing between any of
the competitors.

1.4 Conclusion and Introduction

In the final-comparison between grids and trees, the real test has
to be whether the constituency defined in trees captures linguistically
significant generalizations, Consider the following grid.

(50)

(=204
a X ¥

X
0
This grid has two translations into tree notation.

{81) ooo0 000

5w 1 | WS

Does this constituency buy us anything? If it does, then there is a

clear argument for trees over grids. If not, then trees contain
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superfluous structure and should be abandomed in favor of grids.

It has been arqued by Kiparsky (1979) that the foot can function as
the domain of application of certain phonological rules. It has been
argued in subsequent work that this claim is incorrect (Hammond, 1982),11
because an important principie to be discussed in chapter three —-
Metrical Locality -- indirectly limits tﬁe kind of evidence that can be
observed for prosodic constituency. As a consequence of this principle,
segmental rules cannot refer to foot boundaries. However, morphological
rules still can. Consider reduplication in YidinY as discussed by Hayes
(1982b). In Yidin¥, the first two syllables of a word can be redupli-

cated to form plurals.

(52) mulari mutamulari
'man’ 'men’
gindaiba gindalgindalba
'lizard' 'Tizards*

The stress system of this language, ;lso discussed by Hayes, is quite
bizarre, and recapitulating it would take us far afield, but it is
plausible that the first two syllables of all words form a foot
together, thus suggesting that the ruie of reduplication copies the
first foot of the word. A diehard grid theorist might counter that the
rule of reduplication copies the first two syllables. Both statements
of the rule can capture the facts, but the first fits much better into
reduplication theory. Levin (1983}, in a discussion of reduplication
and syllable structure, argues that reduplication rules can only result

in reduplication of possible constituents, If this proposal is to

appther argument yet to appear in the literature is Halle &
Vergnaud's. They argue that feot constituency is relevant for
stress shifting when a stressed vowel is deleted. This line of
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extend to higher level reduplication, then the YidinY case must be ana-
1yzed as foot reduplication rather than disyllabic reduplication.

Prince thus goes a long way toward solving some of the problems with
Hayes' framework. Hayes proposed a system that is at once too restric-
tive and too powerful. Hayes® basic rules do not generate all the
attested stress patterns of natural language. But provided such an
elegant system, Hayes supplemented it with destressing rules, rather
than mar its explanatory force. While such rules were well-intentioned,
they made the whole theory toc powerful. Prince picked up on that and
made a crucial observation in adopting his framework. He observed that
the basis of stress systems was clash .avoidance. This observation,
coupled with the grid-based nature of clash, forced him to drop trees
and represent stress solely in terms of grids. There the operative idea
had to be ctash,

We see now that Prince's position was too strong: clash avoidance,
while part of the system, does not provide its only basis, as evinced
by Southern Paiute above and Erglish below. Prince suggests that PG is
maximally organized stress, organized up to clash. The end rule, on
the other hand, cannot be seen as an instance of clash avoidance. It
places a prominence independent of clash or organization. Thus, given
FCO and ER, we see little hope for the idea that clash avoidance is the
central force of stress assignment; How could it be if a language camn

effortlessly opt for [+Forward Clash Qverride]?

argumentation seems promising, but I will have nothing further to
say about it here.
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Looking over the treatment of stress since SPE, we can see a general
trend. SPE proposed that certain conventions mediated the operation and
interpretation of stess rules. Subsequently, those general principles
were rationalized in the metrical theory of stress. However, in hoth
SPE and Liberman & Prince, stress rules were constrained only by the
general simplicity metric.

Hayes began to eliminate this problem. His theory attempted to
Timit possible stress rules by a theory specific to stress. His theory
was weakened, though, by the unconstrainedness of metrical transfor-
mations. Yet he has paved the way by proposing a constrained theory of
tree geometry.

Prince eliminated destressing rules, and attempted to constrain the
whole theory with clash avoidance, which proved too strong. Nonetheless
his proposal was crucial in the development of current ideas. It raised
the question of how far we can go with clash avoidance.

In what follows, I will focus on the theory of metrical transfor-
mations, showing how they can be constrained in form, application, and
function.

Iwill argue that the rules can be constrained by a condition called
Metrical Locality. This locality condition on the kind of information
rules have access to and the kind of changes they can perform entails
that clashes can only be resolved when the DTEs (designated terminal
elements) are adjacent on some Tevel, where level includes foot, word,
phrase, ete. It will be argued that any rule manipulating prosodic
structure must be sensitive to Metrical Locality. Rather than defooting

and relabelling, ! argue that metrical transformations can only perform
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one operation: Pruning, Elements can be pruned from the tree, but
that is all. There is no relabelling or adjoining constituents via
metrical transformations.

I will impose a constraint on the structural description of all
metrical transformations. They must apply so as to remove clashes.

Finally, this theory of metrical transformations causes us to reeva-
luate the utility of strong/weak labelling. It is argued that DVE is
the basic notion, and strong/weak labelling derivative.

This battery of constraints, and others to be discussed below, form
a strong claim as to possible metrical systems. Taken in conjuection
with a constrained theory of basic stress assignment, a serious proposal

of about theory in natural language emerges.
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Chapter Two

The Clash Resolution Hypothesis
2.0 Introduction

English stress assignment is quite complicated. To capture its
regularities, Hayes (1981} supp]emenis his basic stress assignment pro-
cedure with several destressing rules, including Prestress and
Poststress Destressing.l In this chapter, I argue that these rules
exhibit an important functional similarity: they both relieve stress
clashes. That is, they destress a foot when its stressed syllable
(Designated Terminal Element or DTE) is adjacent to another stressed
syllable.

This property of the rules is not expressable in the usual metrical
notation where nodes are labelled strong 's' and weak 'w'. To fix this,
an alternative notation is proposed that allows one to capture the
notion "stress clash" more easily. The alternative notation marks
Designated Terminal Elements directly.

Once this is done, the functional similarity of the twe rules can be
extracted and formulated as a condition on destressing rules: the
Clash Resolution Hypothesis. This constraint requires that all
destressing rules eliminate clashes. As a conseguence, Prestress
Destressing and Poststress Destressing can be formulated as a single

rule: Bidirectional Destressing.

IThere are other destressing rules that are beyond the scope of the
current work, notably the Arab Rule and Sonorant Destressing.
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We will then turn to word-internal applications of the Rhythm Rule,
This rule accounts for certain leftward stress shifts in cyclically-

derived items. For example, from expéct, [@xpdctldtion instead of

[expéctldtion, or from Ertifgcial, [artificidlJity rather than

fartifieidizity.2
There are certain well-known anomalies in the application of the
ruie. For example, it does not apply in certain trisyllabic spans:

from sénsétion, we get [sénsdtion]dlity, not *[s@nsationldlity. This

can be accounted for by the Clash-Resolution Hypothesis, if we extend it
to cover the Rhythm Rule teoo, The Rhythm Rule relieves a clash in
expectation, but not in sensationality.

To capture this generalization, the Rhythm Rule is taken as a sub-
case of Bidirectional Destressing. This move leads one to expect vowel
reduction whenever the rhythm rule applies since the destressing rules
always feed reduction. To avoid this conseguence, the reduction rule of
English is split: Early Reduction and Late Reduction. This revision
makes it possible to collapse the Bidirectional Destressing rule and the
Rhythm Rule, It also accounts for the different degrees of excep-
tionality exhibited by the two reduction rules.

Once Late Reduction has been extracted, no segmental conditions
remain on the rule of Bidirectional Destressing, and the only constraint
on its application is the Clash-Resolution Hypothesis. This allows us
to see metrical transformations not as a barrage of different rule

types, but as a single rule operating in a restricted environment.

25¢e introductory note on symbols.
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2.1, Destressing as Clash Resolution

In the following section, the rules of Prestress and Poststress
Destressing from English will be reviewed, and it will be argued that
they are both instances of Clash Resolution, though this is not evident
from traditional tree notation.
2.1.1 Motivations for Destressing

Following are the rules of Prestress and Poststress Destressing as
formutlated by Hayes (1981). The first rule removes a foot from a tree
when it is monosyllabic, weak, and followed by another foot. The second
rule removes a disyllabic foot when it follows a monosyliabic foot, and

its first syllable is open.

() Prestress Destressing Poststress Destressing
||Fu - / F IIFII - / F
F T g |
R
VAN
Y1

2.1.1.1 Motivation for Prestress Destressing

Hayes argues that the rule of Prestress Destressing is necessary to
account for two classes of examples: initial secondary stresses and
cyclic stresses. I illustrate these below.
2.1.1.1.1 [Initial Secondary Stresses

It is necessary to account fpr the lack of an initial secondary in
examples like those in the first column below. Because footing covers
the entire span in English, we would expect forms analogous to those in
the second column for the items in the first column. These hypothetical

forms are given in the third cotumn.
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(2} bandna banddnna *bandna
cavirt cantdnkerous  *cavirt
abdut ambivalent *3bout
eléctric ecstdtic *2léctric
capdcity captivity *capdcity
demdnic dxctflic *d2ménic

Following I give the derivations of -banana and bandana. In the

first derivation, footing and word tree construction proceed as normal,
feeding Prestress Destressinﬁ. Prestress Destressing is applicable
because the initial syllable is light, weak, and followed by another
foot., This is followed by the convention of Stray Syllable Adjunction

(55A), which readjoins the footless syllable as a weak sister to the

word tree.
(3) banana -> bindna -> banana -> bandna
s w s W WS W
WYV
W S 5

In the second derivation below, footing and word tree construction
proceed as normal, but not feeding Prestress Destressing. Prestress
Destressing is inapplicable because though the initial foot is weak and
followed by another foot, it dominates a heavy syllable.

4 bandana -> banddna -> Prestress Destressing inapplicable

lsw
5

w S

V%

2.1.1.2 Cyclically Assigned Stresses
Prestress Destressing also accounts for the apparent absence of

cyclically assigned stresses in the column II forms below. These forms
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are derived from their column I counterparts, and these relationships
can be compared with those between the column IIT and IV forms. Column
IV forws preserve, to some degree, the stress assigned in the column II]
forms from which they are derived, while the column II forms do not pre-
serve the stress assigned in column I.

In column V we see forms with no possible cyclic derivation, These
forms all have stressless medial heavy syllabies. This suggests that the
forms in column IV are indeed a consequence of cyclic siress assignment
(to account for the contrast between I¥ and V) and that the facts to
be explained are in column II. Namely, why do these words not have the

pronunciations given in column VI7

{5) column I colump 11 column III  column IV
rétrograde [rétrograd]dtion Grignt [Grignt]dtion
ecénomi ze {ecdnomiz]dtion comp limént  [complimkntldtion
digitlze fdigitizldtion expériment [exp8rimint]dtion
anticipate  [anticipatidry tndex (ind2xJation
diagram {dlagramm]étic
column ¥V column VI
dnccddte *[r&trogradldtion

strendipity  *[ectnomlzldtion

sirreptitious *[d?biti;]étion

nzurasthénia *[Enticiﬁéﬁ]bry

d agnésis *[ diagraml4tic

The answer is that the rule of Prestress Destressing is applicable
to the words in column II, but not to the words in column IV, This is

because‘all the column Il words have a medial syliable with a long
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vowel in an open syllable, while the column IV words have short vowels
in closed syllables, and Prestress Destressing does not apply to closed
syllables.

Following are derivations of items from columns I through V.
Retrograde undergdes stress hitchlesé]y, but when it undergoes morpholo-

gical derivation to become retrogradation, it falls victim to Prestress

Destressing.
(6} retrograde -> rétrograde -> Lrétrogradlation -> rétrograddtion
S W l S W l S W O [sW
v \/ s
s W s W 5 WS
\/ \/ .\_//
W
~.

~f

-> rétrograddtion -> retrograddtion
S W SW SRR

~—+ /Y
N Y4

This can be contrasted with the derivation of orient and orientation

below. Again, stress is assigned straightforwardly to orient, but the
form then undergoes morpholegical derivation to orientation making it
potentially susceptible to Prestress Destressing, Since the medial
syllable is not light, it does not undergo Prestress Destressing, and
the medial syllable surfaces stressed.
(7) orient -> Gridnt -> [Grignt]ation -> dridntdtion -> Prestress
s W 5 W S W 5w Destressing
J_* N \Y4 inapplicable
s W [ SH S
e ! Y
\Y \ S
In the case of the column ¥ forms, the medial syllable is never

stressed, and thus never has a chance to undergo Prestress Destressing.
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(8) anecdote -> dnecddte

5 W
WV

2.1.1.3 Prestress Destressing Fed by the Rhythm Rule

Prestress Destressing also accounts for the absence of cyclic
stresses in the following forms. These are cases where one might expect
a secondary stress as opposed to a tertiary in medial position, but
where one gets a stressiess syllable in some cases, and a terfiary
stress in other cases. The first type is illustrated in column II, and
the second in column IV, Columns I and III give the derivational bases

for columns II and IV respectively.

(9) column I column I column ITI column IV
allége allegdtion expéct gxpectdtion
oblige dbligdtion condénse cOndensdtion
defér deferéntial annéx gnn&xdtion
inst&11 installdtion authéntic duthanticity
derfive dbrivdtion el1ipsdid 211psdidal

eldstic glasticity

The absence of patterns with a medial secondary as in (10} is
accounted for by the rule of lambic Reversal (the Rhythm Rule), which

"Hayes adopts from Liberman & Prince (1977).

(10) *[condéns]dtion *[expéct]dtion
*[annéxJdtion *[authénticlity
*[el1ips6idIal *[elgsticlity

Tiis rule operates to relieve clashes in the metrical grid by reversing

the labelling of iambs in the tree. This is exemplified in the deriva-

a1

tion of thirteen men in {11}, The clash is indicated with hyphens.

Relabelling permits a mew grid alignment without a clash.

(11) X X
X---X X X
X X X% X x X
thirteén mén ~> thirtedn mén
Wy ,S 8§ s\ W 5
b4 Y

V4

This rule will be considered in depth in section 2.3 of this chapter and
in the following chapter. For now, it is sufficient to note that it
provides input to the rule of Prestress Destressing. Thus the output of

this rule for columns II and IV above is given below.

(12) column I column IV
*31legétion expactdtion
*Gb1i gdtion cBndznsdtion
*daferéntial dnndxation
*Tnstalidtion autherticity
*déri vtion 811ipsdidal
élasticity

This only gets us partway to the actual data. Prestress Destressing
must now apply to the output of lambic Reversal in the column II forms
in {12).

A complete derivation is given below. First, stress is assigned in
the usual fashion to allege. Then illége undergoes morphological derf-
vation to become 511égation, which in turn feeds the stress rules to
become 311é&gdtion. The Rhythm Rule then applies, which feeds Prestress

Destressing and Stray Syllable Adjunction.

42



(13) allege -> allége -> [3l1égJation -> all&gdtion ->

W S W s W,,S S
A
=> dllagdtion -> 3allegdtion
I s W S WS W
Y RVANRV A

L W s
’/ / )

This derivation can be contrasted with that for expectation in (14}, In

S,
b

this derivation, stress assignment applies before morphological deriva-
tien as before, but the Rhythm Rule applies to the output of the second
round of stress assignment without feeding Prestress Destressing. This
is because the syllable pec is heavy, and thus ineligible for

destressing via Prestress Destressing.

(i3 expect -> dxpéct -> [Bxpéctlation -> BxpBctdtion ->
COS W
W S W s w5 S
W

a\j ay/

-> Bxpactdtion -> Prestress
s W Destressing
inappTlicable

R
W

The rule of Prestress Destressing thus seems to have adequate moti-
vation. It accounts for a range of cases that would require a great
complication of the basic stress assigmment procedure to handle.
2.1.1.2 Motivations for Poststress Destressing

Hayes intends for his rule of Poststress Destressing to account for

two classes of data: medial ternary feet and suffixes like -ory.
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2.1.1.2.1 Medial Ternary Feet

Columns [ and III below exhibit medial ternary feet. In Hayes'
theory of tree geometry, these cannot be generated directly, and so
an alternative mechanism must be found to account for them. Hayes

chooses the rule of Poststress Destressing.

{15} column I column II column ITI
abracadibra Mamdrongck Kalamazdo
Luxipalflla Escdminac Hardecanite
Pemigewdssett Saskdtchewan éllgmgkée
dkefendkee Assinibdine 111ilouétte
Nebuchadnézzar Okt1bbeha Mattamuskéet
parapherndlia ashurbanipal Antigonish
Kilimanjdro Genddenhlitten Gallipolfs

The rationale behind this move is that there is a gap in the para-
digm. There do not appear to be any words of the sori illustrated

below. These are hypothetical cases of weak binary feet with light DTEs

following monosyllabic feet.

(16} column IV co}umn ¥
*abracaddbra *Kalamazoo
*Lixtpalilla Hardegcanite
*pemt gewdssett *AT1amakée
*pkdfendkee *1113 louétte
*Nebichadnézzar *Mattamuskeet
*parapherndlia *ﬂntigonish
*K1 1imanjdro *Gallipolis

In contrast, there are plenty of medial binary feet with heavy DTEs.
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(17} Ticonderdga Srirangapdtnam
decalcominia Val2nciénnes
Baluchistdn Agisildus
appendicitis conjunctivitis
encyclopédia litdrgiélogy
dxt@mpordneous

‘Binary feet cannot account for the forms in (15). The conclusion that
Hayes draws from this gap is that it is the result of the application of
the rule of Poststress Destressing.

The rule applies in the following fashion, as exemplified in the
derivation of abracadabra below. First, normal stress assignment
applies producing a medial binary foot with a light designated terminal

element. This then undergoes Poststress Destressing and Stray Syllable

Adjunction.
(18) abracadabra -> abricaddbra -> Abracaddbra -> abracaddbra
SWSE W s W S WWS W
. . i . PP
'J" a ! . 'M " .
WoW s W B SN
. 3 W 3

s e
This derivation can be contrasted with that of Ticondercga below. In
the derivation {19}, Poststress Destressing is inapplicable because
con is heavy.

(19)Ticonderoga -> Ticdnderdga -> Poststress Destressing inapplicable
.S WS W
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2.1.1.2.2 Adjectives in -ory, -ary, and -ative.

The rule of Poststress Destressing is also intended to qccount for
the destressing behavior of the suffixes -ory, -ary, and -ative. The
relevant data are given below in nine colummns. Columns I, IV, and ¥YII
give the suffixes in their stressed forms, while columns II, ¥, and VIII
show that the very same suffixes occur stresslessly. To account for
these alternations, Hayes suggests that the same rule of Poststress
Destressing is operative. This predicts the absence of forms like those

in columns I1I, VI, and IX corresponding to columns II, V, and VIII.
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(20) column | column II column 11 (21) cursory -> cdrsdry -> cdrsory -> cirsory
adménitdry advisory *advisory | iuy i S\gt/r
s ¥ ] S VA
preménitdry  difdctory *1f detdry AV |
expldnatdry perfinctory *perfdnctdry This derivation can be contrasted with that for corollary, where
prémissdry trajéctory *trajéctiry Poststress Destressing is inapplicable because the preceding foot is not
duditdry viledictory  *viledictdry monosyllabic.
column IV column ¥ column VI (22) corollary -> corolliry -> Poststress Destressing inapplicable
céragllary infirmary *infirmary S)[" S:ggw
preliminary  2leméntary *pleméntary %\\//F
1iterary annivérsary  *annivérsary Thus Poststress Destressing is also well motivated. Like Prestress
apfthecary dispénsary *dispénsary Destressing, its absence would require that we greatly complicate the
stibsfdiary exémplary *exdmplary basic stress assignment procedure,?
dncillary placéntary *placéntary 2.1.2 The Clash Resolving Nature of Prestress and Poststress Destressing
Grdinary compliméntary *cdmpliméntary Despite the well-motivated status of these ruies, it is rather
documéntary *ddcumdntary apparent in the light of the research program outlined in Chapter One
column VEI column VIEI column TX that there is a generalization being missed in the fermulation of both
fmitative altérnative *altérnative rules, That is, under Hayes' theory, one would just as easily expect
invéstigative illdstrative *illdstrative the rules in (23} as the rules in (1), repeated as {24) below,
limitative demfnstrative *demfnstrative
contémplative *contémplative
appréciative  *appréciative

Following is a derivation eiemplifying how Poststress Destressing

operates here, First, stress assignment applies in the expected way.3

This feeds Poststress Destressing and Stray Syllable Adjunction.

4The facts may be more complicated than this. See Nanni (1977) and

IThere is a slight hitch in that all these suffixes are initially Travis (1983) for discussion

extrametrical, entailing that they are weak in the tree, but that
does not affect the operation of Poststress Destressing.
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{23) Fake Prestress Desiressing Fake Poststress Destressing
g ﬁ / F nE > / F
7~ Z NT
R
£
Vi
(24) Prestress Destressing Poststress Destressing

"> F > @/ F

The generalization that seems to separate the occurring destressing
rules from the nonoccurring ones is that the actually occurring
destressing rules eliminate clashes, where cTashes refer to adjacent
stressed syllables or DTEs. Let us briefly reconsider the instances
that motivated the two rules in the first place to demonstrate that this
is so. Consider first the case of initial secondary stresses which pro-
vided the basic motivation for Prestress Destressing. The inftial
secondary stress is removed when it is adjacent to another stress. The

clashing stresses are underlined in the example below.

(25) banina -> bandna
S W WS W
W s )
A

The destressing of cyclic stresses, whether as a result of the
Rhythm Rule or not, can also be seen as instances of clash resolution.
The clashing stresses are underlined in the following partial deriva-

tions involving cyclically placed secondaries.
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(26) rétrograddtion -> r2trograddtion &ll2gdtion -> 2llegdtion
5 W | SW S,W WS W sw S WSW
RV VAN ¢ . LiZS MV
s W S RN ! S .W S W 3
/ W B W
\'// \/ \_«"' \/

Thus all the Prestress Destressing cases can be seen as fnstances of

clash resolution; the Poststress Destressing cases can also be seen as
instances of clash resolution. Following is a medial ternary example,
where the clashing stresses have been underlined.

(27) abracaddbra -> abracaddbra
j SWS W S WWS w
vV v s |
W NV

" S
S '4! s
\/ /

Adjectival suffixes Tike -gry can also be seen as instances of clash

resolution,
(28) cdrsdry -> cirsory
S W S W W
1N 5
s W
NS

2.1.2.1 OQther Languages

This generalization about English destressing rules seems to extend
to other languages as well: Warao (as discussed in chapter one),
Hawaiian (also as discussed in Chapter One}, Icelandic (Arnason, ms),
etc. The apparent crosslinguistic nature of this generalization
suggests that it is not a spurious one.
2.1.3 Does the 's w' theory capture the generalization?

If this is a real generalization, and it certainiy seems te be, then
one would Tike to find some formal refiection of it in the theory.

This does not seem to be possible in the version of metrical theory



under consideration here,

This is because stressed syllables are not marked in trees uni-
formly. Some stressed syllables, those with no sisters, get no
marking. Other stressed syllables, those with weak‘sisters, get

marked 'strong'.

(29} bardque bandna
15w

! l \ /

WS W S

y /

This difference in marking is based on the relativity of 's w*
labelling. An element is marked 'strong' only if it is strong in rela-
tion to its sister node, Since the stressed syllable of a monosyllabic
foot has no sister node, it cannot get marked 'strong'. To do so would
wreak havoc with the relative nature of the labelling system.

It is, however, possible in classical metrical theory to state the
generalization, Liberman & Prince's version of metrical theory used the
feature [stress] to indicate that a syllable was stressed (a DTE). In
that theory, it is possible to recognize just the sort of stress con-
figurations needed to express the clash resolution generalization above.
Namely, destressing rules eliminate adjacent [+stress] syllables.

Hayes' theory differs from the classical Liberman & Prince theory in
rejecting the feature [stress], substituting in its stead the consti-

. tuent foot. This move seems justified in the light of the constrained
theory of %uot geometry it permits, and we are therefore left out in the
cold. Need we return to the Liberman & Prince theory to capture the
notion stress clash or are we obliged to maintain foot theory leaving

the clash-based nature of destressing unexpressed? Rather than taking
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either of these steps, I propose a third alternative that lets us main-
tain both generalizations,
2.1.4  The DTE Theory
In both the Liberman & Prince theory, and the Hayes theory, the
derivative notion of Designated Terminal Element (DTE) is exploited to
account for grid aligement. The notion is explicitly referred to in
Liberman & Prince's Relative Prominence Projection Rule:
{30} Relative Prominence Projection Rule
In any constituent on which the strong-weak relation is
def ined, the designated terminal element of its strong
constituent is metrically stronger than the designated
terminal element of its weak constituent.
Liberman & Prince define designated terminal element as follows: "we

will call the most prominent terminal element of a given constituent,

its 'main stress', by the name designated terminal element". (p.259)

This notion groups together strong nodes and unlabelled nodes. A strong
node is a DTE in virtue of its being stronger than its sisters, while an
unlabelled node is a DTE in virtue of its having no sisters at all, ipso
facto the strongest node of its constituent.

In both frameworks, this notion is left unexpressed in the notatiom,
It it were in the notation explicitly, then there would be no problem in
formally capturing the idea that destressing rules relieve clashes. The
generalization could refer to DTEs directly.

I propose that, rather than marking relative strength of nodes, and
letting DTEs be a derivative notion, that DTEs are marked directly,
indicated by a small circle in the tree, The following trees have the

translations given.
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(31) S W= S.WW=20 WS = W WS = ]
VAR YT RYTN
allege allegation banana cursory abracadabra
0 o o 0 o/ 9 0/
‘\J_ Vs \i /NN
N 0 0 0

/ \/ A N

In these trees, the interpretation of the *little o' is straightfor-

ward. If a node is marked with an 'o', then it is to be taken as the
designated terminal element of the constituent. If the node has
ststers, them it can translate into strong-weak labelling as a strong
node with its sisters labelled weak. If it has no sisters, it will
translate into strong-weak labelling as an unlabelled node.

In the cases of unmarked trees, where recessive (or weak) nodes
dominate only terminal material of that Tevel, the translation algorithm
is as given. In a marked tree, where recessive nodes can dominate non-
terminal material, the interpretation would have to be somewhat dif-
ferent. It will therefore be assumed, following a suggestion in Hayes
(1981), that marked trees are permitted only in derived vocabulary.b
2.1,4.1 Prestress and Poststress Destressing

When this formalism s adopted, a formulation of the rules that
reflects the clash-based nature of destressing is possible.
2.1.4.1.1 Prestress Destressing

Following is the revision of Prestress Destressing required by the
new formalism. This rule says that the foot containing the rhyme (R)

labelled '1' is deleted from the tree when that rhyme is a DTE and adja-

5The particular diacritic used to mark DTEs is adopted from Halle and
Vergnaud (ms.). However, their representations are rather dif-
ferent, as the exposition will gradually make clear.
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cent to another DTE. Other details of the rule will emerge later.

—

(32) in

= A Cre
=

2

The following derivation exemplifies
in Hayes' system, the rule is fed by the
procedure, and feeds the same convention

(33) banana -> bandna -> bandna

delete foot containing 1

the operation of this rule. As
same basic stress assighment
of Stray Syllable Adjunction.

-> bandna

2y

The only difference -- a significant one -- is that now the c¢lash-based
nature of the rule is evident in its formuiation
2.1.4.1.2 Poststress Destressing

Following is the revision of Poststress Destressing required by the
new formalism. This rule is just like the first one, except it is
sTightly more complicated. First, as indicated in the formalism, the
second foot must be branching. Second, though not indicated in the for-

malism yet, the rhyme Tabelled '2' may dominate a tense vowel.

(34) in L 6/\\ delete foot containing 2
R R
12 "

Following is the derivation of cursory, exemplifying the operation
of the revised rule of Poststress Destressing. As with its strong-weak

counterpart, it is fed by the stress assignment procedure, and itself
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feeds the convention of Stray Syllable Adjunction.

(35) cursory -> clirsdry -> clrsory -»> cirsory
o q q//
LY 4 '/
o [} 0
\/ i i

Like (32), this rule is minimally different from its strong-weak
counterpart, except for the perspicuity with which the clash resolution
generalization can be stated. This generalization can be rephrased as a
strong constraint on possible grammars, and its statability in formal
terms seems easily worth the revision proposed. Below the generalization
is stated explicitly as a hypothesis about possible grammars.

(36) Clash Resolution Hypothesis

All destressing rules must operate so as to

eliminate adjacent DTEs,.
.The hypothesis requires that all destressing rules resolve clashes. It
does not require that all languages resolve clashes.
2.2 Collapsing the Destressing Rules

The following section will demonstrate that once the Clash Resolu-

tion Hypothesis has been extracted as a generalization over all
destressing rules, it is possible to collapse Prestress and Poststress
Destressing as one rule: Bidirectional Destressing.
2.2.1 Liberman & Prince

Enterestingly, Liberman & Prince's version of metrical theory
allowed them to collapse the two destressing rules as one. This is
because their theory had the feature [stress] to mark the opposition
between designated terminal elements (DTEs) and nom DTEs. However,

their rule is somswhat problematic, and it seems to have been excluded

L1

%

from Hayes' version of metrical theory for good reason. The rule is
given in (37).
(37) English Destressing Rule

¥V --> [-stress] / # <X WpCp __ <Cp=>¢ (C) ¥
[<+long>,] [-long

condition: ah(bvc)

The rule is very complicated, and abbreviates four subcases. The
first subcase is given as (33) below.6
(38} V -->r-stress]/ #XVCp_ Chp=1(C)V

[+long] [-Iong

This case of the rule apparently does not account for any data, and
seems to be an artifact of the abbreviatory conventions. It says that a
Tong vowel is destressed and shortened when it occurs in a noninitial
syllable of a Latinate prefix. The reason this case of the rule
accounts for no data is that there are no polysyllabic Latinate prefixes
with Tong vowels in noninitial syllables.

The second subcase is given as (39) beTow. This clause of the rule
makes a long vowel stressless and short when it is in an open syllable
and between two other vowels.

(39) ¥ --> [~stress]/ #XVCo___(C)V
{+1ong] [7long

In addition, though not indicated in the formaiism, the vowel must be,
metrically weak., This is because of the general prohibition in Liberman

E Prince which excTudes the following configuration:

8The boundary symbol '=' separates a Latinate prefix from a stem,
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(40) * 5
[-stJess]

Prohibition (40) guarantees that clause {39) of the rule will only apply
to vowels that are weak in the tree. Liberman and Prince intend (39} te
account for the oppositions in (41). In the first column are forms
where the vowel does not underge the rule because the vowel is either
strong compgnent, in a nonmedial syllablé parasite, or both

) ex91§jn. The forms in column b all undergo the rule because they are
long, weak, and medial. The forms in column ¢ do not underge the rule
because the vowel is followed by more than one consonant, i.e. it is in

a closed syllable,

{41} 4. unreduced b, reduced c. unreduced
explgin zxplandtion oddntélogy
rétate rdtatdry gvangélical
compgnent cdmponéntial adventitious
pdrasite péragitdlogy Halicarndssus
define definition rélaxdtion

Following is an illustrative derivation. First, stress is assigned,
then morphological derivation and deforestation take place. Stress
assignment reapplies feeding tie English Destressing Rule.

(42) explain -> ®xpidin -> [explanjation -> Bxplandtion -> 2xplanition

+ o+ + o+ o4+ - + -+

w s S oW sy 5. SyW
5 /- W S W 5
\: A -

This subcase of the rule is also intended to account for the

destressing behavior of the suffixes -ory, -ary, and -ative, as in cur-
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sory, infirmary, and alternative. These are also cases of a long vowel

in an open syllable which destresses in metrically weak position between
two other vowels. The relevant data are repeated below. Columns I,
III, and ¥ show the suffixes in their stressed guises. ﬁolumns 11,

IV, and VI give the same suffixes in stressless form.
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(43) column I column II
adménitdry advisory
premdnitdry bifdctory
expldnatdry perfdrctory
prémissdry trajéctory
duditdry valedfictory
column III cqlumn Iv
cérollary inf frmary
preliminary tleméntary
1iterary annivérsary
apéthecary dispénsary
stibsididry exémplary
dncillary placéntary
Grdinary compliméntary

ddcuméntary
column ¥ column ¥I
imitative altérnative
invéstigative illdstrative
1imitative demdnstrative

conténplative

appréciative

The rule is exemplified in (44). First, stress assignment applies,

feeding the English Destressing Rule.

59

{44} olfactory -> dIfdctory -> difdctory -> dlfdctory
+ + +0 + + -0 + + -0
WSy W WS, W W s

4 W W
s NS

(VAR ¥4
Notice that the <y> is not scanned by the stress assignment rule since
Lihérman & Prince assume the rule of y-vocalization proposed in SPE. At
the point at which stress assignment takes place, the fy/ is still a
Lyl. Only after Destressing has applied can the [y¥] be adjoined to the
tree. The rule cannot apply in columns 1I, IV, and ¥I because the
medial syllable that would destress is specified 'strong'.

Following is the third subcase of the rule.

(45) -2 “-stress‘ /I #Cyp__ cp=1(CY V¥
[+long] L ~long

Liberman and Prince intend it to account for the data in (46). This
subcase of the ruie destresses and shortens a long vowel when it is in a
Latinate prefix. Column a and b forms are those that do not undergo the

rule because they are metrically strong.

60



(46) a. full b. reducéd c. full
condensdcion  condénse cintemp late
advantdgeous  advdnce dduTate
abndrmglity  absdrd abnegdtion
ddepty adéptp
ddaptdtion adjdcent adjurdtion
conformtion  conférm confirmdtion
prdldongdtion proldng praduct
rElayy reldyy rélative
rélaxdtion reldx réplicite
préténse preténd prédicate

The derivation in (47) shows how the rule applies to column b,
forms. First stress assignment applies feeding destressing.

Destressing is applicable because, as indicated in the derivation, the

prefix is separated from the stem by a "=' boundary.
(47) con=dense -> cdn=dénse -> con=dénse

+ + - +

W o5 W s

The last subcase of the rule is given below as (48). It is intended
to account for the data in (49). What the rule does is destress a

short vowel when it is in am initial light syllable.

(48) V --> -stressi/ #Cy__ (€Y V
[-leng]l | -Tong \

In the column a. forms we see that the rule has applied.? In the column

b. and ¢. forms the rule does not apply because the initial syllable is

Thotice that the rule applies before consonant clusters if those
clusters form a complex onset: <a.spa.ra.gus>, <a.stro.no.my>,
Liberman & Prince's use of standard SPE notation does not reflect
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etther long or closed (b. and c. respectively).

(49) a, light b. long ¢. closed
polfce psychdlogy binddna
Mondngahéla tatdlity lTactdtion
baligon Daytdna pbntéon
aspdragus ndutrdlity sdctdrian
mosquito tisdne Cartésian
astrénomy maintdin tachnigque

The following derivation illustrates how the rule applies in the
column a forms,
(50) police -> pdlice -> police
+ o+ -+

L L]
b

v v

Thus Liberman and Prince's version of metrical theory permitted a
collapse of the rules of Prestress and Poststress Destressing that seems
to capture the facts. It is somewhat inelegant in several respects
though. First, as observed above, the first subcase of the rule (38),
though apparentily necessary in order to abbreviate the other rules pro-
perly, does not account for any data. Second, the Tast subcase of the
rule, (45), though it does account for the data, does so by redundantly
specifying that [+short] vowels become [+short]l. These inelegancies of
the rule, though suspicious, do not damn the effort. The generaliza-

tions captured here are unfortunately lost under the revision of metri-

this, and we must assume that this part of the rule is not intended
as a claim about the actual rule, but is rather a nontheoretical
notational cenvenience,
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cal theory proposed by Hayesi
2.2.2 What Price Feet?

McCarthy's, Halle & Vergnaud's, and Hayes' versions of metrical
theory eliminate the feature [stress] in favor of a typology of feet.

As will bé shown below, this move seems to deny foot theory the possibi-
1ity of a single rule to account for the Prestress and Poststress
Destressing rules,

Feet force a revision of the constraint (40) above, repeated as (51)
below, that is not as powerful as the original. Hayes' version of the
constraint is given below as (52). Hayes' constraint prevents him from
destressing strong feet; Liberman & Prince's constraint prevents them

from destressing strong syllables.

{51) * g
i
[-stress]
{52} "No foot in strong metrical position may be deleted.®

The difference is that Liberman & Prince's theory precludes destressing
binary feet even if they are weak. Their constraint, in conjunction
with the feature [stress), allows them to single out all weak stressed

syllables, These are underlined in (53).

(53) bandna cdrsdry allegdtion
+ + - + +0 + + + -
W SywW 5 W Sy W SN
s \f w s

Hayes' theory can also group these syllables together as monosylla-
bic weak feet, but his foot typology forces him to treat medial ternary
feet, as in abracadabra, as instances of destressing. This case cannot

be grouped with the other three as a monosyllabic weak foot, and there-
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fore forces Hayes to posit two separate rules of destressing. The

representations Hayes assigns to the relevant forms are given in (54).

(54) banéna cirsdry dllggdtion abracaddbra
C S W S W i SWS W
/ || L1 | IRYAV

W S S OW s W s WooWN S

V‘\./ v " / .\‘ /5

Notice that Liberman & Prince's version of the constraint would not
allow them to use a destressing analysis to account for abracadabra,

" Is foot theory worth the obfuscation and complexity? Are the
restrictions in stress assignment on adoption of a restrictive theory of
foot geometry worth the loss of the generalization of the English
Destressing Rule? Probably so, as formulated here. In Liberman &
Prince, the generalization realized by the English Destressing Rule was
confined to the English Destressing Rule, On their view, it did not
necessarily follow that all languages would have only one destressing
rule. In contrast, Hayes' theory of tree geometry is explicitly univer-
sal, and makes claims about stress assignment in all languages. In this
lTight, one would surely opt for the universal, rather than the language-
specific generalization.

However, it is possible to have our cake and eat it too. 1In the
following section it will be demonstrated that: 1) it is possible to
maintain a generalized rule analogous to Liberman & Prince's English
Destressing Rule within a theory like Hayes' with a restrictive inven-
tory of tree geometries and 2) the generalization of the destressing

ruies as a single rule of Bidirectional Destressing can be formulated as

a universal constraint on stress manipulatioe. In this way, the
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language-particular generalization can be maintained, and made to follow

as a consequence of Universal Grammar,
2.2.3 Medial Laxing

The organization of the following section is as foliows. First, I
will demonstrate that there is a generalization being missed in the
treatment of Tong vowels in the rules of Prestress and Poststress
Destressing as formulated by Hayes. Namely, both ruTes apply to long
vowels only in medial position only. This generalization is extracted
and formulated as an independent rule: Medial Laxing. This rule cap-
tures the generalization about long vowels, and allows us to collapse
the rules of Prestress and Poststress Destressing.

There are two problems for collapsing Prestress and Poststress
Destressing in a foot-based metrical theory, The first problem is that
there are different segmental conditions on the rules. Poststress
Destressing can defoot a long vowel, but Prestress Destressing can
defoot a long vowel only in the medial cases.

The following data, in (55), illustrate that Prestress destressing,
when it applies in initial position, cannot destress a long vowel. Thus
column I below contains disyllables with initially-stressed long vowels,
When thgse forms underge morphological derivations which demote that
primary to a secondary and follow it with a primary, there is no

destressing.
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(55) colimn I

column II

néutrai
capid
Chducer
némad
dénate
frony

dynasty

nzutrdlity \\\

ciipidity
Chaucérian
ndmédic
ddndtion
frénic

d}néstic

These forms can be compared with the following data demonstrating

the applicability of Prestress Destressing to Tight syllables in imitial

position. Column I gives disyllables where an initial light syllable

has received primary stress, The column II forms show what happens to

such stresses in the environment for Prestress Destressing - they

destress.

(56) column |

mgnor

sdtire

méral
S stérile

virile

column It

mandrial
satirical
mord1ity
sterflity

virflity

Both sets of data can be compared with the internal cases of

Prestress Destressing. In ‘internal position, Prestress Destressing can

destress a long vowel. The following forms iilustrate this. Columns I

and III give forms where the final vowel receives some degree of stress.

In column I, these are tense vowels, while in column II, they are lax.

In cotumns II and IV, these forms undergo morphological derivation
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putting the stressed vowels in the environment for Prestress
Destressing. Prestress Destressing applies whether the vowel is long

{column I1) or short (column IV).

(57} column I column II column LI column IV
rétrograde rétrogradétion allége allegétion
ecGnomi ze ecdnomi zdtion defér daferéntial
digitize digitizdtion exist existéntial

anticipate anticipatdry

Compare this state of affairs with Poststress Destressing.
Poststress Destressing can destress long or short vowels. When it
applies to the adjectival suffixes -gry, -ary, or -ative, which all con-
tain long vowels, it destresses long vowels. When it applies to medial
ternary feet cases like gﬁracadabra, it applies to light syllables.

This division of labor for Poststress Destressing is a consequence
of the stress assignment procedure, The only position where a light
syllable will get stress immediately after another stressed syllable is
when iterating foot construction is running up against the left edge of
the span. At the right edge of the span, the rules censpire such that a
light stressed syllable will naver end up to the immediate right of
a stronger stressed syllable.

Following I repeat the data exemplifying how Poststress Destressing
can apply to long or short vowels. The data in (58), repeated from
{43), are the adjgctiva1 suffixes that can undergo the rule. As indi-

cated above, these are all long vowels.
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(58) admgnitory advisory
preménitdry blfdctory
expldnatdry perfiinctory
prémissdry trajéctory

duditdry valedictory

cérollary infirmary

preliminary dleméntary
Titerary annivérsary
apdthecary dispénsary

sibsidiary exémplary

dnciltary placéntary

grdinary compliméntary
dbcuméntary

imitative altérnative

invéstigative illdstrative
limitative deménstrative
contémplative
appréciative
In (53) are the medial ternmary feet cases. These all appear to be
short vowels, but, in fact, there is no way to tell, since none of these
forms are alternating. They could be either long or short vouels

underlyingly.
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(60}

(O
L

Effect of a Preceding Syllable

#

a. Prestress Destressing
when it applies in
initial position.
{e.g. banana)

syllable

a. Prestress Destressing
when it applies in
medial position

(e.g. allegation and
explanation)

(597 abracaddbra Kalamazdo
Lixipalilla Hardecamite
Pemi gewdssett Al]gmakée
dkefenskee Tililouétte
Nébgphadnfzzar Mattamuskéet
parapherndiia ﬁntigonfsh

Kilimanjdro

Gallipolis ()

Notice that Hayes' formalism does not capture this distribution of
the data.’ Looking back at the rules in (1}, it is not clear whether
Prestress Destressing applies to long and short vowels, or just to long
vowels. MWhichever class it does apply to, different applicability of
the rule to long vawels depending on where in the word it appiies is
certainly not part of the formalism. Thus, just to account for the
facts, some revision of the rules is required.

The generalization seems to'be that Prestress Destressing applies to
long vowels just in case there is a sjllab]e preceding the syllable to
be defooted. This generalization allows us to separate the initiai
destressing cases from the cyclic medial cases. It also allows us to
group the Poststress Destressing cases in with the latter class, because
all the Poststress Destressing cases obviously require a syllable to
precede the syllable to be defooted. The following table illustrates

the envirgnmental generalization,
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b. Poststress Destressing
in all positions (e.qg.
cursory and abracadabra)

There is another side to the problem. As indicated in Hayes®' for-
malism, the rule of Poststress Destressing only applies to disyllabic
feet. The data in (61) show this. Column I contains forms with a
secondary stress immediately following the primary, but it is not
defooted, since Poststress Destressing is inapplicable because the
second foot is monosyliabic. These can be contrasted with the column II
forms where Poststress Destressing is applicable because the defooted
stress was a disyllabic foot. Column III gives the derivational source
of the column II forms demonstrating that they are in fact the result of

Poststress Destressing.

(61)  column I column Il column IIT
céntour . placéntary dncillary
rddar advTéory adménitdry
néntor clirsory prémissdry

A derivation of cursory is given in (62) below. Stress assignment

applies in the usual fashion feeding Poststress Destressing.
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(621 CUrsory -> Cursory -» cursory
j s 5 MWW
I s 7

5 W

In contrast, as we have seen, Prestress Destressing can only apply
-when the foot to be destressed is monosyllabic. The difference can be
incorporated into the chart above by dividing the chart into three
columns: initial, medial, and final, These indicate all the possible

positions in which a syllable could be destressed by either of the two

rules,
(63) initial medial final
Prestress: yes yes ng
short <
Poststress: no ' yes ?
Prestress: no yes no
tong <
Poststress: no yes no

The question mark has been placed in the final column for short vowels
destressed by Poststress Destressing because there really is no way of
knowing whether Poststress Destressing applies to short vowels in that
position, as no short vowel {in an open syl]gble) would ever be in a
position to be destressed there, as will be seen below.

The crucial generalization is now clearly evident. Both Prestress
and Poststress Destressing destress a long vowel when that vowel is
flanked by other syllables. Im initial and final positian, only short
vowels can be destressed. Although, this latter claim is so far

untestable in final position.

71

2.2.3.1 An Analysis

To account for this, I propose that the reduction of long vowels be
factored out of the destressing rules in medial position. This proposal
has two parts: First, both Prestress and Poststress Destressing as for-
muiated above are to be reformulated so that they only apply to short
vowels in open syllables, i.e. to light syllables. Second, there is to
be an independent shortening rule that applies in medial position
feeding the medial cases of Prestress and Poststress Destressing. Let
us refer to this shortening rule as Medial Laxing.

. A prose formulation of the rule follows.

(64) Medial Lakin

A Tong vowel shortens under the following
circumstances:

1. it is medial, and

2. it does not bear main stress, and

3. it is adjacent to another stress.
2.2.3.2 Derivations

Medial Laxing feeds the rules of Prestress and Poststress

Destressing and is exemplified in (65) and (66). First, we see the
derivation of neutrality. Stress is assigned, then the form undergoes
morphological derivation, potentially feeding Medial Laxing and
Prestress Destressing. Medial Laxing cannot apply though because the
vowel to be laxed is in a nonmediat syllable, and thus ineligible for
laxing. Since that vowe! is long, Prestress Destressing cannot apply,

and the form surfaces with the clash unresolved.
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(65) neutral -> néutral -> [néutrallity -> ndutrdlity -> medial

s W s W S W W laxing
ya i $ inapplic.

W 5

Ny

This can be contrasted with the following derivation of cursory. In

this case, stress assignment does feed Medial Laxing, which in turn

makes Poststress Destressing applicable,

(66) cursory -> cirsdry -> medial -> cirsory
| Taxing S W W

S W applic. s /
i .
|

Finally, let us consider a case where Prestress Destressing applies.to a

.

long vowel in medial position. The first stage of this derivation shows
the application of the stress assignment rules to the base economize.
Next this form undergoes morphological derivation, and becomes eligible

for Medial Laxing, which feeds the rule of Prestress Destressing.

{67) ec6nomize -> [ecdnomizlation -> ecBnomizdtion -> medial ->
I - ‘ I SW|sW laxing
N N ..i_ML,L__J____ applic.
W5 W WS W WS, W S

s s s ’
. /
e ‘\v/ W
-> ecdnomizdtion
NS.IHWSN
A
W s
r

S

2.2.3.3 Bidirectional Destressing

The rule of Medial Laxing can be motivated in terms of the simplifi-
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cation it permits of the rules of Prestress and Poststress Destressing.
However, it also permits a greater simpiification of the grammar.
Namely, it allows us to reformulate the rules of Prestress and
Poststress Destressing as a single rule. Below I repeat Hayes' rules

from (1) above.

(68) Prestress Destressing Poststress Destressing
Ew > B/ F > P F
T | 7~
R
AN
V1

We reformalized these as (32) and (34) in the light of the Clash

Resolution Hypothesis. These are repeated as (69) and (70) below.

(69) in $ &

R R

delete foot containing 1

1 2

(70) in b o/\

R R

delete foot containing 2

1 2
Although not indicated in the formalism here, (69} and (70} differed
originally in their segmental conditioning. Prestress Destressing only
applied to short vowels in initial position, but to long and short
vowels in medial position, while Poststress Destressing applied to long
or short vowels in medial position.

This difference between the twop rules was factored out into the rule
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of medial laxing: (64}. This rule enables us to do two things. First,
the different segmental conditions on the destressing rules are elimi-
nated and the rules can stand as above with identical segmental
conditions: the DTE of the deleted foot must be a light syllable.
Second, the requirement that the foot to be destressed be binary in the
case of Poststress Destressing can be eliminated.

Why can this requirement be eliminated? Let us consider all the
possible cases where Poststress Destressing might apply to a monosylla-
bic foot. In medial position, there is no problem. If a foot fs medial
and monosyllabic, then it will either be followed by a stress, and
destressed by Prestress Destressing, or be followed by a derived
syllable (in y-vocalization cases such as cursory) and therefore liable
to the rule of medial laxing and subsequent Poststress Destressing. If
a foot is final and monosyllabic, then the rule of medial laxing will
not apply because the foot is not medial. Notice that there is no way
to generate a weak monosyllabic light foot in final position.

This seems to exhaust all the possibilities. Given such empirical
coverage, the restriction that Poststress Destressing apply only to
disyllabic feet becomes epiphenomenal and need not be stipulated in the
rule. That being the case, the rule of Poststress Destressing can be
reformulated as follows. (71) states that a foot deletes when its DTE

is adjacent to a previous DTE.

(71) in L A delete foot containing 2
R R
1 2
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Again, altiough not in the formalism, the rule only applies when '2'
dominates a light syllable.

It is now a trivial matter to collapse these rules since they are
mirror-images of each other. A1l apparent assymmetries have been fac-
tored out into the rule of Medial Laxing or follow from the directional
assymmnetry of stress assignment (right-to-left). I give the rule below
in prose form,

(72) Bidirectional Destressing

A foot is deleted under the following conditions:

1, its BTE is light, and

2. its DTE is adjacent to another DTE.
Notice that clause two does not have to be part of the language-specific
rule since it follows from the Clash Resolution Hypothesis. This rule
is further subject to Hayes' condition, the successor to Liberman &
Prince's filter (40),8
('3 No foot in strong metrical position may be deleted.
2.2.4 Summary Lo

In the preceding section it has been argued that it is possible to

collapse the rules of Prestress and Poststress Destressing. This
generalization depended crucially on the Clash Resolution Hypothesis
presented in 2.1, and on making OTE primitive. In addition, this
generalization was made possible by extracting out the rule of Medial
Laxing. This rule accounts for the fact that long vowels can anly

destress - by either rule - in medial position. The other asymmetries

o)

8We will see below that this needs to be revised as well.
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in Hayes' formulation of the rules were seen to follow from the asym-
metric nature of stress assignment in Emglish - it proceeds from right
to left.

An additional argument for the system presented is that while there
is variation across languages in whether they exhibit destressing
rules, there appears to be something that we might call “core
destressing". What this means is that if a Tanguage exhibits any kind
of destressing rules, then rule (72) above seems to be at Teast part of
the destressing system. Thus, some languages destress syllables of any
weight (Warac & Hawaiian), while others (English) destress only light
syllables.” One can add languages like German {Kiparsky, 1966) or
Icelandic (Arnasén, ms) to this picture. German seems to care about
syllable weight, but Icelandic does not. As far as I know, there do not
appear to be any languages that operate the other way around,
destressing only heavy syllables, and leaving clashes involving light
syllables unresolved.
2.3 The Rhythm Rule within Words

In the following section, I would like to argue that the generaliza-
tion attained above in collapsing Prestress and Poststress Destressing
can be extended fruitfully to include word-internal instances of the
Rhythm Rule as well. 1 will argue that rather than having a Rhythm Rule
feeding Bidirectional Destressing, the Rhythm Rule should be seen as
just one more instantiation of the Clash Resolution Hypothesis, and that
it too can be subsumed by the rule of Bidirectional Destréssing.

The organization of this section will be as follows. First, I will

sketch out the traditional analysis of the rhythm rule facts. This
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account has some well-known problems, namely forms like sensatignality
where the Rhythm Rule does not apply, and the sandwiching of the
destressing rule between two applications of the Rhythm Rule to account
for the Tnapplicability of phrasal rhythm to examples like exact change.
These problems seem unsolvable given standard assumptions about metrical
representatons, but they evaporate once one recognizes the Rhythm Rule
as a subcase of Bidirectional Destressing. In order to reformulate the
Rhythm Rule as a subcase of Bidirectional Destressing, we have to revise
somewhat the mode of application of Bidirectional Destressing. The
remainder of the section is devoted to demonstrating how this refor-
mulation works.
2.3.1 A puzzle

Following 1 give a synopsis of the traditional account of the
“ritythm facts”. By rhythm facts, I mean the cases where there is an
apparent leftward shift of stress within words when they underge
derivation. This is exemplified in {74). Column one gives the non-
derived forms. The bracketed spans in column two have apparently
undergone some kind of leftward retraction of stress. The coltumn three

forms illustrate what one might expect.

(74) expéct {&xpectldtion *[&xpéct]dtion
répresént (répresent)dtion *[répresént]dtion
artificial {artificidl]ity *[hrtif?bié1]ity

2.3.1.1 Tradition
Hayes (1981) provides the following account of forms like these,
First, tﬁey can undergo the Rhythm Ruie, which as we have seen operates

to remove a stress clash on the metrical grid. Then, after that, they
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can undergo destressing rules. Following is the derivation of expec-
tation. Notice that destressing is inapplicable because the syllable to

be destressed is heavy., The clash in the input grid is indicated with

hyphens.
(75) expect -> dxpéct -> [Bxpéctlation -> BxpBctétion ->
. } ; i i i S W
L . [ |
WS W s WS S
\ N4
b3 X 3
X==% X X
X X XX X X XX
-> expéctétion -> Expéctdtion -> destressing inapplicable
H- S W
P ! | \YS
Wy5 S s WS
] /' /
N \\V/

This derivation can be contrasted with that for allegation. In
allegation, the difference is that the syllable to be destressed is
light, and thereby eTigible for destressing. The derivation is given as

(76). In this case, Rhythm feeds destressing.

(76} affixation stress grid
allege -> alldége -> {alléglation -> llégdtion ->
vy . ; S W
T WS W ;é 3
v A
X x /
X-X X X 4
X x x x rhythm x x x x reduction
-> allégdtion -> 3dllegdtion -> allegdtion
C. 85 W I l s W S WS W
{ : N i b C W
Wy,S S S M S W s

W W

O
Since Prestress Destressing in Hayes' formulation also applies to

Tong vowels, this relationship between the Rhythm Rule and Destressing
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can also be observed when the vowel to be destressed is leng, as in

explanation. The derivation is given below.

{77) stress affixation stress grid
explain -> xpldin -> [expildinlation -> &xpldindtion ->
' ' TS W
| - |
W s " W.,5 5
. b '
\,‘ I.n"
X X
X-X Toox X
X X X X rhythm x  x % x reduction
-> xplandtion -> Bxplandtion -> Bxplandtion
' i 5 W I ' S W S WSW
L Y _ ‘/ v
w.,5 % (e LW H

Nl A
\ "/ /

2.3.1.2.1 A problem

Notice that it is crucial for the Rhythm Rule to apply to these
forms before the rule of Prestress Destressing has a chance to apply, so
that destressing will not bleed the Rhythm Rule. If they applied in
reverse order, unattested forms would result. The following derivation
exemplifies what would happen if Prestress Destressing were to apply

before the Rhythm Rule. '
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(78) stress affixation stress destressing
allege -> 311ége -> [Alléglation ~> allégdtion ->
P S W
! ' .
W s W s wis s
W :
. AV,
X=X
grid X X x x
-> allegdtion -> allggdtion ~> Rhythm inapplicable
W s W W oS W
. L v
S s s s
W - W
N /

The Rhythm Rule ié blocked because it would produce a structure where a
'strong' node dominated a umstressable syllable, namely the initial

syllable weak-adjoined to the word tree by Stray Syllable Adjunction,

(79} *

The Rhythm Rule also appiies phrasally. Liberman & Prince show that
the same rule is involved in alternations Tike those in (80). In each
of these cases, stress refraction seems to be induced to aveid a stress

clash on the metrical grid.

Pal
(80} thirtéen thirtken mén
achromdtic ackhromatic 1é€ns
Tennessée Ténnessee 4ir

gdod-16oking gbod-Tdoking 1ifeguard

empty béd émpty béd bldes

This is exemplified in the derivation of thirtden mén below. Here the
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operation of the Rhythm Rule relieves the grid clash between teen and

men.

(81} X b3
KmmmmX x X
X % X X X X
thirtéen mén -> thirtden mén
W..S s S W s

w7 W ’

\ /’ \\‘,/

Notice that the Rhythm Rule is blocked on the phrasal level by syllables

that have undergone destressing.

(82) éxdct -> exdct -> exdct chdnge -> Rhythm Rule inapplicable
] W W |
L |
WS \ s \s 5
\‘/ l/ "

Given these relationships between the Rhythm Rule and the
destressing rule, there is no way to order them linearly without wrong
results. Prestress Destressing bleeds the Rhythm Rule in exact change,
but counterbleeds it in allegation. Thus, the traditional account {(Cf.
Hayes, 1981 and Kiparsky, 1979) adopts a nonlinear ordering, as in (83).
(83) Rhythm -> Destressing -> Rhythm
This system has the virtue of observational adequacy, but it is mot at
all what one would hope to find given the predictions of SPE-type linear
ordering. Of course, one could give up the linear ordering theory, and
this situation may provide an argument for doing so.

A preferable tack would be to take a closer look and see whether in
fact there is some way to revise the rules such that this ordering
dilemma ceases to exist. It will be seen below that this is a con-

sequence of collapsing the rules of Bidirectional Destressing and
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Rhythm.
2.3.1.2.2 The Montana Cowboy Effect

Another problem for the traditional theory is the treatment of cer-
tain trisyllabic modifiers, Contrast the possibility of rhythm in
utterances like those in (84). Rhythmic adjustment is more 1ikely in
the first case than the second,
(84} gbod-T6ok ing géod-1doking 1ifeguard

Montdna *Méntana cowboy

To account for this difference, Liberman & Prince propose to revise the
grid alignment procedure. They suggest that the Designated Terminal
Element of a lexical item gets an extra tick on the grid before the
Relative Prominence Projection Rule (30) goes into effect. This gives

the following grid aligmment -derivations for Montana and good-looking.

(85) X X
X XX X XX X X X X
Montana -> Montana X X X X X X X X X
| s W , sw good-Tooking -> good-looking -> good-looking
~\ 4 W SyW W SyW W SyW

I:' S w S \ s - 5 A S
) / ' \_/ \/

Liberman & Prince say the following in justificqtion of this move.
"The difficulty seems to be that the initial monosyliabic word (or £
prefix) in cases like good-looking is not being given its proper
'weight'. It seems wrong to give a lexical entry (albeit monosyllabic}
no greater representation in the metrical grid than a pretonic initial
syllable would receive." (p.322) However, since no other motivation
for this move is presented other than the intuition of the authors, it

must be seen as ad hoc. In fact, an alternative explanation for these

facts is possible if one looks first at analogous facts word-interaally.
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The examples alluded to are given in {86) below. These are poly-
syllabic words prosodically identical to Montamna that undergo morpholo-
gical derivation. Interestingly, they too do not undergo the Rhythm
Rule., Column I gives the derivational sources for the column il forms,

Column III gives the output of the Rhythm Rule, if it applied.

(86) column 1 column II column IIT
fcdnoclast Tcdnocldstic *Tcbnocldstic
diréctional dirgctiondlity *d?kéctionélity
anticipate anticipdtion *3nticipdtion
demdnstrable demdnstrability *démonstrability
invéstigate investigdtion *Tnvastigdtion
confise confiisability *cinfusabTlity
conf fgure configurdtion *cgnfigurdtion
abéminate abdmindtion *Ebbminéfion

In (87) I give an incorrect derivation of iconoclastic to show how

Rhythm might apply.

(87) iconoclast -> 1c6nocTast -> [Yednoclast)ic -> icGnocldstic ->
isw | SW o isw s W
' ‘ l AV AR Y /
W5 W Wy,S W Wa 8 B
s / s / W ’/
/ AN . /
X
X X X
X X X X X
XXX X X XXX X X
-> tcBnocldstic -> *icdnocldstic
[ Sw 5 W I SW S W
T4 o\
LN 3 SN 5
W
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_ Liberman & Prince's theory correctly predicts absence of rhythn in
these forms: Rhythm does not apply because there is no cliash in the
input grid.

However, there is an alternative account of these facts that will
also allow us to reformulate the Rhythm Rule and Bidirectional
Destressing as a single rule. This siné]e rule can alse explain the

Montana - good-looking problem, where the earlier amalysis only

accounted for it in an ad hoc manner.
2.3.1.3 The generalization

The question to reconsider is why the Rhythm Rule applies in words
like expectation, but not in words like iconoclastic. Let's look at
these forms in terms of the DTE theory proposed in section 2.2. The

representations are given in (88) below.

(88). expectation ieonociastic
0 @9 000y
¢ 0 N

. g
L .
In light of the Clash Resolution Hypothesis, the generalization is

readily apparent. The Rhythm Rule applies in the fortner because there
is a syllable-level clash in the input tree. It does not apply in the
Tatter because an analogous clash does not exist. The relevant nodes
are circled above.

Intuitively, Rhythm does the same thing that Bidirectional
Destressing does: it removes a foot when the DTE of that foot is im a
clash. This shared part of the structufal description of Bidirectional
Pestressing and the Rhythm Rule strongly suggests that the two rules

should be reformulated as a single rule,
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2.3.1.4 Why Hayes did not collapse the rules

Although the intuition that the Rhythm Rule prunes feet to avoid
clashes is most perspicuously evident when one assumes the Ciash
Resolution Hypothesis, it is also visible within an orthodox 's w' tree,
since DTE-status is derivable from 's w' labelling. One can then ask
whether it is possible to collapse Rhythm and destressing in a standard
account.

. A major problem for such a move is that Hayes' theory contains a
prohibition against defooting feet labelled strong (73). If the Rhythm
Rule is to be subsumed as a subcase of the rule of Bidirectional
Destressing, then this constraint would have to be relaxed, because the
foot to be "defooted" is labelled strong. This is apparent in the
(83). The circled node is the node that would have to be defooted.
Since it is Tabelled 's', it could not be defooted in Hayes' theory
because of condition (73).

X
X-=-X
X X XX
(89) expectation
S W
wls ;
W /!
N7
A second problem for the Hayesian theory is that the structural
description of the Rhythm Rule refers to the metrical grid. That is,
the Rhythm RuTe relieves cTashes of a certain sort - those defined in
terms of a grid. The destressing rules, on the other hand, remove feet

in terms of certain tree geometries. To collapse the two rules, either

destressing would have to be reformulated in terms of the grid, or
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Rhythm reformulated in terms of the tree.
2.3.2 Summary
It has been suggested above that the problems for Hayes' version of
destressing and the Rhythm Rule can be solved by reformulating the
Rhythm Rule as a subcase of Bidirectional Destressing. Moreover, it was
argued that this move s unavailable to Hayes because of his condition
{73) and the grid-based nature of the Rhythm Rule. In the following
"section, a generalized rule of destressing and rhythm will be developed
hased on the DTE-theory and the Clash Resolution Hypothesis.
2.3.3 The DTE solution
As was observed above, the crucial generalization seems to be that
the Rhythm Rule applies just in case it eliminates a clash in the sense
of the Clash Resolution Hypothesis. In Bxp2ctdtion, the Rhythm Ruie
relieves a clash between the syllables <pec> and <ta>. In an example
like 1¢Gnocldstic, there is no such.clash between the syllables <nod>
and <clas>. The representations of these words are repeated from (88}

in (80). A clash is indicated with hyphens.g

(90) expectation iconoclastic
0 0--0 ! 00 . 0
. ! f
. ¥ A
o o i) /:o

2.3.3.1 Why not apply destressing first?
The simplest approach to these facts would be to allow Bidirectional

Destressing to apply before the Rhythm Rule in these forms, and to

Inotice that theﬁe forms cortain additional clashes not marked with
hyphens, These clashes will be dealt with below.
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allow the destressing rule to apply to a node labelled 'strong®. This
in essence makes subsequent application of the Rhythm Rule unnecessary,
deriving its word-internal effects from Bidirectional Destréssing

instead, This would produce partial derivations as below. In expec-

tation, Bidirectional Destressing prunes the medial foot. The unmoored

syllable is then eligible for Stray Syllable Adjunction. In igg;

noclastic, Bidirectional Destressing is inapplicable.

(Qi) expectation =--> expectation --> expectation
l? (;)“C"-,"J 0 t\/ X 0:/ o -
‘ﬁeiz/o ? . o
(92) iconoclastic =-> destressing inapplicable
0 Q- ﬂ‘ :
0 0

iy ;//
This naturally forces one to revise Hayes' condition {73), MWe will

see below exactly how much of a revision is necessary.

2.3.3.2 How does this work?

To get this to come out right, certain assumptions have to be made
about how Bidirectional Destressing applies. One necessary move is that
the rule must apply so as to remove clashes from bottem to top. That
is, the rule must first remove syllable-level clashes, and then, after
all syllable-level clashes have been removed, go on to remove higher
level clashes. This is necessary because, in a more general sense,
there are more clashes in (91) and (92}, 1In (93) and (94) below, the
derivations are repeated, and all clashes have been indicated with

hyphens.
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(93) expectation --> expectation --> expectation
0--0--0 0 o o 0
- ————— -
Q===0 9 0
{94) iconoclastic --> destressing inapplicable
0-0 0
----0
A

Just what haﬁpens to these is discussed in the following section.
2.3.3.2.1 A Digression

Let us consider the case of higher level clashes in their own right,
and then return to how they interact with lower level clashes. In (95)
we see cases of higher level rhythm. In column one are the morphologi-
cal sources for the column two forms. The column two forms show the

results of higher level rhythm.

(95) column I column II
présidéntial présidantiglity
artificial artificidlity

To capture these alternations, the traditional theory allowed the
Rhythm Rule to apply as shown in (96) for presidentiality. The last
stage of the derivation shows how the Rhythm Rule applies to relieve a

higher level clash,
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(96} presidential -> pr2sidéntial -> [priésidéntiallity ->
SWS W SWS W
NSNS NS
W 5 W 3
4 N,
N v
X X
X-==X X X
X X X X %X %
XXX XK XX XXX XX XX
-> presidéntidlity -> prisidéntidlity -> praésidentidlity
S WS WSWW S WS WS MWW SWS WsyWW
i ;s 7 Vo ss S ioss
\/ \/ K I/ }If \-’ \f \l." ! \ )
w\w,s H W, S s S . W S

& ] W s
~ . N K
N ‘///// .
; .

In fact, the same kind of derivation is available under the Clash
ResoTution Hypothesis if we extend it to include higher level clashes.
The revised version of the Clash Resolution Hypothesis is given below.
(97) Revised Clash Resolution Hypothesis (CRH)

If a language has cne or more destressing rules, then
those rules must operate so as to remove clashes,

where clashes are of two sorts:

a. syllable-level clashes where the Designated Terminal
Elements of two feet are adjacent,

b.  higher-level clashes where the Designated Terminal
Elements of two higher-level constituents are adja-
cent at some level.
Clause a. of {97) covers the Prestress and Poststress Destressing cases,
and instances of the Rhythm Rule analogous to those considered above,
that is Tower-level rhythm. Clause b. is meant to account for higher-

level rhythm as in artificiality. The DTE-theory representqtion of the

input to the generalized rule for rhythm and destressing for artifi-

ciality is shown in (98). The higher level clash is indicated with
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hyphens.

(98) artificiality
N o, 0o o, -
AV -
Qua=Q

The kind of output one needs here is that given in (99) below, This
shows that for higher-level rhythm, one needs a higher-level pruning
rule. In this case, if higher-level rhythm prunes the constituent

fici, and then adjoins the output to the word tree via Stray Syllable

Adjunction, wWe get the desired results in (100).

(99) artificiality
0 Qo
NS

\ 0

~

(100) artificiality -> artificiality -> artificiality

D,f o.%}_ 0/ %JOQ/ i/ i/q</
0 N

!
¥
)

Higher level Rhythm is parallel to lower level rhythm. They both
resolve clashes by pruning the constituent of which one of the c¢lashing
DTEs is DTE. This is made explicit in {101). Compare {101) with (72).

(191) Bidirectional Destressing

A constituent is deleted under the following conditions:
1. its DTE is light, and

2. its DTE is adjacent to another DTE.

Higher-level rhythm, as an instance of generalized Bidirectional
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Destressing will have to be ordered with respect to Tower level rhythm.
This ordering is bottom to top: Tower level clashes are resolved before
higher Tevel ones.
2.3.3.2.2 Sensationality

Returning now to the properties of generalized Bidirectional
Destressing, as the rule goes about resolving clashes in accord with the
Clash Resolution Hypothesis, it resolves the Tower level ones first.
After it has resolved Tower level clashes, it then goes on to resolve
any higher level clashes. This ordering constraint can account directly
for the lack of a leftward stress shift in examples like iconoclastic,
These forms actually undergo lower level rhythm, which bleeds higher
level rhythm. This is exemplified in the following derivation. The
input tree has clashes marked with hyphens. Notice that the output of
lower level rhythm indirectly eliminates the upper level clash.
(102) iconoclastic -> iconoclastic -> iconoclastic

0-0 - 0 / oQ; 0, o! 0.
/ ) Ly

Y j

J y
[y 0 0
. :

4 S

When the syllabie-Tevel clash is eliminated by pruning the initial foot,

the higher-level clash is removed too because it involves a DTE built
over a spanm crucially including the defooted syliable.
In this way, the inapplicability of the traditional formulation of

the rhythm rule to forms like iconoclastic and Montana cowboy is

explained by a "traffic principle". This principle comes at nearly no
cost as well, since in any case we need to know how such situations

involving multiple clashes are resolved.
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Another traffic principle is necessary as weli. Consider a form
1ike expectation. Bidirectional Destressing applies in this form to
eliminate the clash between pec and ta, but what about the clash
between ex and pec? The input structure contains three clashes.
This is shown in example (l03): one bektween ex and pec, one between
pec and ta, and a higher level clash between pec and tation.

(103) expectation

0~=D-=
Y
\\ff—;o
In a case like this, we need to guarantee that the clash involving
pec and ta is resolved first. I propose the following traffic

principle to account for this observation.

(104} Trigger Prominence Principie

When resolving clashes on any level, prune the

constituent first whose DTE clashes with the DTE

of the domain, Only after such clashes are

resolved, can other clashes be resolved.
This principle seems appropriate and adequate. In an example like
expectation, the DTE of the domain is ta, and clashes involving it are
resolved before any other clashes on that level. In this example, the
other clashes are also eliminated indirectly since the following output
results from eliminating this clash.

{105) expectatioh

Qs 0
N
\ 0

It's not clear whether the Trigger Prominence Principle applies only

within a level, or across levels. The derivation above demonstrates
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that it must apply at leasi within the lower level, but it may also
apply across levels too. For example, the derivation of sensationality
may be as follows.

{106) sensationality -> sensationality -> éensationality

0-=Q ¢ O/ 0; 0 0o; o
l '\,/ b / \ ! . \\. \." .
; ) v

If the derivation proceeded in this manner, the principle would have to

”be'inapplicable across levels, because there are two clashes: one on the
lower level, and one on the higher level involving the DTE of the
domain, but the lower level clash is resolved first. If the principle
applied across levels, then we might expect a derivation like that in
(107} to result., Here the higher level clash is resolved first because
it involves the DTE of the domain.

(107) sensationality -> sensationality -> sensationality ->

00 o . 9 o, o 0o 0, @
VA BV A VA U
0

i
0 0 NE 0
y ] N l\'\ g
A e
-> sensationality -> sensationality

6 0y ; - 0
VEAVARR RGN

\/"0 \ \,/ i

Since the output in both derivations is identicallQ, there is no way to

decide how the principles interact at this point.

10Actua1]y, it is not clear why either derivation would not produce
sknsationdlity. I will return to this below, -
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A further advantage of the Trigger Prominence Principle is that it
allows us to dispense with {73) which said that no foot in strong posi-
tion may be deleted, The two principles are not the same, and the
Trigger Prominence Principle seems to work better.

Notice that the Trigger Prominence Principle is in part a transla-
tion of the ordering relationship between Wayes' rules of Prestress
Destressing and the Rhythm Rule. However, the Trigger Prominence

'Principle is more general jn that it is not intended as a language-
particular ordering statement, but a principle of Universal Grammar. As
such, it ‘does not "add to the cost"‘uf'particuTar grammars, In
contrast, the ordering statement that Rhythm precedes Prestress
Destressing must be seen as something for the language Jearner to
acquire and thus increases the cost of a particular grammar.

This Teads to an obvious gquestion. 1Is the Trigger Prominence
Principle umiversal? As far:as I can tell, it seems to be so. It pre-
dicts that if a lanquage has apparent word-internal rhythm and
destressing, then the destressing rules will always follow the rhythm
rules. German is a language which seems to have both destressing and
word-internal rhythm. The destressing rules follow the word-internal
rhythn rule. 1l Icelandic also appears to have rhythm and destressing
rules, and as expected, rhythm feeds destressing.12 This suggests that
the ordering is probably more preperly seen as a consequence of a uni-

versal constraint on grammars rather than a language-particular state-

Llgf, kiparsky (1966).

12cf, Arnason (ms).
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ment.
2.4  Rhythm and Destressing as Pruning

One problem remaining with fhe analysis is that it seems to predict
reduction whenever generalized Bidirectional Destressing applies.
(108) *s&nséyéjnélsti 1";\f,ksp:zktéj.r\s.-n
This is because the reduction rule, as assumed by Hayes, reduces
anything that is weak within a foot. An examination of the outputs of

the derivations of sensationality and expectation show that the

syllables sen and pec are weak in their ﬁespectiVe‘feét, and would
thereby undergo reduction,

In this section, 1 will argue that the reduction rule of English
should be revised. This revision has the consequence that the forms in

{108) are not produced. In addition, the revision finds independent

- support in the treatment of exceptions to reduction.

2.4.1 Why is there a problem?

The problem is that for the rule of Bidirectional Destressing to
account for rhythmic adjustment in forms like expectation, it must be
allowed to apply to heavy syllables., If it applies to heavy syllables,
then we would expect these syliables to reduce, but they do not. The
following derivation exemplifies the prdhlem. The output of
Bidirectional Destressing feeds reduction, and the medial syllable redu-
ces here.

(109) gxp8ctdtion -> gxpectdtion -> Bxplctdtion
j__q 0}/ 0 / D; o ‘ o!/
. 9 .-D

\ : .."- o ° \'\ f‘o
‘. A\

\
N
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The same kind of derivation results for sensationality if low level
8idirectional Destressing is to bleed higher level destressing. What
happens is that the initial syllable is made vulnerable to reduction if
it is pruned as a consequence of Bidirectional Destressing.

(110) sensdtiondlity -> sensationdlity -> s@nsitiondiity

o Q; 0O . 0 0, . 0’ 0
] \\,/ L y /{,’ \ .
/ b d \ .
o 0 ! 0 0
S RS

2.4.2 A Solution: Spliting up Vowel Reduction

The most straightforward soJution te this dilemma is te revise the
reduction rule. In the fo]]o@ing section, it will be shown that the
reduction rule should be split inte two separate rules. These rules
differ in their structural descriptions, and in degree of excep-
tionality. MNoreover, splitting up the reduction rule in this way has
desirable cansequences for the rule of Medial Laxing, allowing for
simplification of that rule.
2.4.2.1 The Rules

The data in (111) exemplify the range of reduction environments in
English. Column I gives forms that undergo reduction regardless of
syllable weight, if the syllable has never been stressed. Column II
gives forms that are reduced when the syllable has undergone some
destressing rule. Column ILI gives the derivational sources for the

column II forms.
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(111) column I column I] column ITT
trident allegdtion allége
serendipity stabflity stdble
dnecddte phenémic phéneme
Siascdnset mamnd1ian mdmma 1
diagndsis clinician clinic
sirreptitious atdmic dtom
atascdsa fragility frigil«
Fléresbdro cénference confér
Tradvértant réference refér
hélix

Previously, the difference between the applicability of reduction to
Tight and heavy syllables was stated as a condition on the applicability
of the destressing rules. Namely, the destressing rules could not apply
to heavy syllables. That avenue is no longer open to us. The obvious
approach is to state directly that the reduction ruie is inapplicable to
heavy syllables. Since this is not compatible with the column I forms
above, one is led to posit two reduction rules. One reduction rule will
apply before the rule of Bidirectional Destressing and will reduce any
syllable that is weak in a foot. The other reduction rule will apply
after Bidirectional Destressing and reduces any syTlable that is weak in
a foot and is Tight. This allows us to capture the generalizations exhi-
bited in the columns in (111). Vowels without a derivational source can
reduce whether they are in an open or a closed syllable, but vowels with
a derivational source can reduce only if they are in a Tight syllable.

These rules are given below in (112).
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(112} Early Reduction: reduce all vowels in non-OTEs.
Late Reduction: reduce all non-DTEs in Tight syllables.
These rules are ordered with respect to Bidirectional Destressing in the
following manner,
{113) Early Reduction > Bidirectional Destressing > Late Reduction

By splitting the reduction rule like this, the fact that the medial
syllable that undergoes Bidirectional Destressing in expectation does
not undergo reduction is explained as a consequence of the inapplicabi-
lity of Late Reduction to vowels in closed syllables. The syllable
<pec> is closed hence rendering Late Reductfon inapplicable. Early
Reduction is inapplicable because the vowel is still a DTE when Early
Reduction applies.

The same iype of story can be told for sensationality. The initial
syllable is pruned and made a weak sister by Bidirectional Destressing
and Stray Syllable Adjunction. ﬂt that point, Late Reduction is able to
apply, but cannot since the vowel is in a closed syllabie: <sen>. As
above, Early Reduction cannot apply because at the point at which it is
applicable, the syllable is still a DTE,

These two cases can be contrasted with that of trident. In this
case, the final syllable starts out extrametrical, and is adjoined to
the word tree by Stray Syllable Adjunction. Since it is never a DTE, it
can readily undergo Early Reduction when it applies.

(114) trident -> tri{dent) -> tri{dent) -> tri({dent)

—_f _;T;

A positive result of this change is that we can make the rule of
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Bidirectional Destressing even simpier, eliminating reference to
syllable weight.
(115) Bidirectional Destressing (Revised)
A foot is deleted under the following conditigns:
1. Its DTE is adjacent to another DTE.

This move has additional consequences. For example, it predicts
that the reduction rules may differ in the kind and number of exceptions
they allow. This seems to be the case. Early reduction seems to be
exceptionless, while Late Reduction has many exceptions. Following are

some exceptions to Late Reduction.

(116) Tnsipidity h211énic
disti N4tion settée
Fnhi bition Nanétie
phrendlogy Hebréic
Dunéllen czarina
quadratic actidity
dddbcanésian Auddcious

bldckade

simmition
histdrian mithd]ogy
tachémeter Fascistic
hﬁpdcracy gelidity

Many more examples could be added to this 1ist. Notice that, as one
would expect, this Tist is subject to dialect variation. In contrast,
there are no exceptions to the rule of Early Reduction. A solution that

had only one rule could not account for these facts.
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A second consequence of the split is that it allows us to simplify
the rule of Medial Laxing. The rule is repeated below as (117} from
(64) above.

(117)  Medial Laxing

A long vowel shortens under the following
circumstances:

1. it is medial, and

2, it does not bear main stress, and

3. it is adjacent to another stress,
In the analysis above, this rule fed the unmodified vrule of
Bidirectfonal Destressing. This was because that version of
Bidirectional Destressing could only apply to short vowels in open
syllables. Mow that Bidirectional Destressing has been revised so that
it applies to heavy syllables as well, Medfal Laxing can be greatly
simplified.

Since Bidirectional Destressing applies to syllables, Medial Laxing
does not have to feed it, which means that Medial Laxing can be ordered
after Bidirectional Destressing. Once that has been done, the restric-
tion on Medial Laxing that the syTlable to be laxed not bear main stress
and be adjacent to anuther stress can be traded for the stipulation that
the syllable be weak in a foot. The revised rule of Medial Laxing can
then be formulated as in (118). This rule shortens a stressless vowel

between two syllables.
(118) Medial Laxing {Revised}

|
¥: >V/o__ o
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Its ordering with respect to the other rules is given in (119) beTow.
(119) Early Reduction > Bidirectional Destressing >

> Medial Laxing > Late Reduction
This is a significant savings over the previous analysis, and must be
reckoned in favor of the split reduction analysis.

Another virtue of the current analysis is that it allows us to fac-
tor out completely any segmental conditioning on the rule of
Bidirectional Destressing. The sole conditioning environment of that
rule is clash. This is quite promising for a universal theory of clash
resolution, and must also be reckoned in favor of the current analysis.

One might object that we are now saying that syllables like pec

and sen in expectation and sensationality are unstressed unreduced,

when they are in fact stressed. Actually, in this respect, the current
analysis is in better accord with at least ome descriptive treatment of
English. Kenyon & Knott (1953), the descriptive source for SPE,
actually use a four-way transcription system, (120} belaw shows this in
the form of a chart comparing SPE values, Kenyon & Knott transcriptions,
and the categories assigned by the current theory. (120) gives the
cases where the distinctions in SPE are paralleled in Kenyon & Knott.
The four examples in the columms correspond to categories Kenyon & Knott
term as follows: primary stress, secondary stress, unstressed unreduced,

and unstressed reduced.
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(120) Kenyon & Knott SPE DTE-theory
1 0
primary stress 'apple apple apple
v
3010
secondary stress  ,A1@'bam@ Alabama Alabama
o/ 0,
<5
3410 “
unreduced »expec’tati@n expectation expectation
o o
‘ /
.0
N
010
reduced b@'nank banana banana
)
.
[
: B
/

However, there are a number of cases where the theories do not line up
exactly. These mismatches are represented in (121} below.

*These examples can be categorized into two classes, The first class
is cases where Kenyon & Knott posit an unstressed unreduced vowel adja-
cent to a another stress and SPE gives it as a tertiary. Alse, there
are the higher level rhythm cases where SPE gives a quarternary stress
for the position from which stress was retracted, but Kenyon & Knott

record it as a secondary.
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(121) Kenyon & Knott SPE DTE-theory

31
ban'dan® bandana bandana
0
b
o
’/’
3 040100
,arti,ficitality artificiality artificiality

0o, 0 0

Notice that the DTE-theory consistently agrees with Kenyon & Knott's

description of the facts even where SPE diverges. Thus the fact that
the DTE-theory diverges from the SPE theory should not be seen as a
fault for the DTE-theory, but a virtue of the theory.

2.5 Cenclusion

In the beginning of this chapter, we started out by leoking at the
rules of Prestress and Poststress Destressing in English. [t was argued
that there was a crucial generalization being Tost in the formulation of
these rules. They both resolved clashes, but that was not expressed in
the notation. To capture this fact, the notation was revised, and the
Clash Resolution Hypothesis proposed.

Once the similarity between the two rules was brought out into the
open, it became apparent that it was possible to collapse the two rules
into a single rule: Bidirectional Destressing. This rule captures the
fact that both rules resolve clashes in the same way, and no rule is
ordered between the two rules. These generalizations were unstated in

the previous analysis. This revision required that we posit a rule of
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Medial Laxing, but, in the light of discussion above, this seemed to be
independently motivated to account for the differenf possibilities of
Prestress Destressing in initial and medial positions.,

The word-internal instances of the Rhythm Rule were considered next,
and it was determined that this rule could also be profitabTy seem as an
instance of Bidirectional Destressing.

Collapsing Rhythm in with the other two rules enables one to make sense
of the apparent nonapplicability of the Rhythm Rule to cases like
sensationality, and the apparent sandwiching of Destressing between two
applications of the Rhythm Rule. Both of these fall out from the traf-
fic principles necessary to mediate the application of the rule.13

Generafizing the rule of Bidirectional Destressing to include word-
internal Rhythm had one apparentiy bad conseguence. It predicted that
vowel reduction should apply to heavy syllables when these syllables
were the loci of rhythmic adjustment. Thus, complexity seemed una-
voidable, where the previous analysis had a single reduction rule that
reduced anything in a foot. This problem was solved by setting up two
reduction rules ordered before ana after Bidirectional Destressing
respectively. This accounted for the nﬁnreduction in Rhythm contexts,
and had desirable consequences for the treatment of exceptions to reduc-
tion. 1In addition, splitting the rule in this manner also allowed us to
simplify the rule of Medial Laxing.

The final rule of Bidirectional Destressing emerges without any

segmental conditions on its application, and with no geometric stipula-

137The Trigger Prominence Principle seems to give the wrong results for
phrasal examples like divine guidance. These will be dealt with in
chapter three.
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tions about foot shape. In essence, the only restriction on its appli-
cation is that it resolve clashes. Thus it seems to be as general as
the syntactic transformation Move Alpha, and could be rightly referred
to as Prune Alpha.

This revision in nomenclature should not be taken Tightly. If in
fact, this rule can be seen as a "principle of grammar" analogous to
move alpha, then the revisions proposed here have led to a significant
metatheoretical advance. While previously, metrical tramsformations
were only constrained in the SPE fashion, they are now statable in terms
of global parameters: does a language have prune alpha?

Notice that elevating the existence of rhythm and destressing rules
to the level of a linguistic parameter does not excuse the rest of the
phonology fram containing rules, as we at least must countenance reduc-
tion rules.

The difference is empirical as well. The DTE-theory predicts that
the locus. of variation in the metrical transformational component in
languages c¢an be the presence or absence of prune alpha, but not in how
it applies.

Furthermore, there may be parametric variation in the principles
governing the application of prune alpha. We have already seen the
traffic principle that causes the rule to apply bottom-to-top. We also
examined the Trigger Prﬁminence Principle which required that cTashes
involving DTEs be resolved before clashes involving non-DTEs. These
principles do not appear to exhibit any variation, but it is obviously
too early to tell.

Lastly, we have seen justification for the Clash Resolution
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Hypothesis, the cornerstone of the thegry. This principle requires that
all destressing rules (aﬁd by extension Rhythm Rules) resolve clashes.
This principle is a strong constraint on theoretical power, but in addi-
tion, also provides for gains in other domains. It allows us to first
collapse the rules of Prestress and Poststress Destressing, and provide
for the subsequent collapse of Bidirectional Destressing and Rhythm,
Both of these moves result in significant gains in empirical coverage
and theoretical economy, and are only possible under the Clash
Resolution Hypothesis.

We must now look at other data and see if the principles stand up to
further empirical investigation. This will be undertaken in the
following chapters. Chapter Three focuses on phrasal rhythm in English,
and Chapter Four deals with the rhythmic phonology of Tunica, a Native

American language.
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Chapter Three

Phrasal Rhythm and the Arboreal Grid

3.6 Introduction

The present chapter describes how the theary developed in Chapter
Two can be extended fruitfully to the phrasal data covered by the Rhythm
Rule. Rather than formulating the Rhythm Rule in terms of stress clash
on the metrical grid, as Liberman & Prince do, it will be argued that it
is more profitable to reformulate it in terms of DTE-trees. The imme-
diate gains from this approach are that phrasal rhythm can be seen as
one more aspect of Prune Alpha, and that the grid becomes unnecessary,

Next, the applicability of the Clash Resolution Hypothesis to phra-
sal rhythm is considered. In particular, the Clash Resolution
Hypothesis is compared to theories of phrasal rhythm positing notions
like "eurhythmy®.l The relevant claim of such a theory is that Rhythm
is not a consequence of clash avoidance as Liberman & Prince (1977}
claim, and as claimed here, but rather that it is an effect of the
stress system aspiring toward “eurhythmic targets". I argue that this
approach, while adding to our understanding of Rhythm, does not contra-
dict the spirit of the Clash Resolution Hypothesis. Rather, eurhythmic
targets are actually eurhythmic constraints on Clash Resolution, and
only when the Clash Resolution Hypothesis is taken into comsideration
can a truly adequate account of eurhythmic targets be possible.

Lastly, I show that the rule prune alpha is the mechanism of phrasal

Icf. Hayes (forthcoming) and Dell {forthcoming).
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rhythm, 1In this capacity, the rule is constrained by several inter-
dependent principles. The first of these is the principle of Metrical
Locality. This principle restricts the levels of the metrical hierarchy
that a prosodic rule may have access to. A second constraint is the

Prosodic Rooting Condition. This principle prevents prune alpha from

totally destressing Texical items phrasally.

The view of rhythmic restructuring-that eventually emerges is a
modular one, with discrete subcomponents like prune alpha, Beat
Addition, Metrical Locality, and Prosodic Rooting. This is am improve-
ment over previous theories which are forced to posit distinct sets of
rules or principles to account for rhythm and destressing. The new
theory admits only one set of principles for both domains.

3.1 The Arboreal Grid

The following section will illustrate the argument for the metrical
grid. It will then be demonstrated that the virtues of the grid are
also available in an analysis making use of the tree notation developed
in chapter two. We will refer to these structures as DTE-trees. Since
DTE-trees can therefore represent both stress and rhythmic structure,
and Liberman & Prince require two representations, the simpler theory is
preferrable. The simpler theory is also preferrable on empirical
grounds in that it can readily account for facts which require ad hoc
stipulation in the grid theory.

3.1.1 The Metrical Grid
Liberman & Prince (1977) argded that metrical grids were necessary

Y
to account for certain phrasal stress shifts: thirtéen, but thirtgen

mén. The primary stress on the ultima in the first word is retracted
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to the penult in the phrasal collocation. Liberman & Prince argue that
this happens in the environment of a "stress clash", but that cTashes
must be determined on the basis of some representation other than a
tree. To this purpose, they propose the metrical grid.
3.1.1,1 Examples supporting Grids

The examples in (1) below are instances of the "Rhythm Rule" and
were adduced by Liberman & Prince as an argument for the metrical grid.
The words in the first column exhibit primary stress either on the
ultima or penult, but in the ﬁhrasal collocations in the second column,
these stresses are retracted to the penult, antepenult, or prean-
tepenult.
(1) thirtéen thirtzen mén
achromidtic dchromatic 1éns
gdod-1doking gbod-1ooking 1ifeguard
empty béd eémpty bdd blies
Tennessée Ténnessde &ir

Liberman & Prince argue that the stress shift fs best expressed as a
relabelling operation on trees, but that the impetus for the shift is
best expressed in terms of a different representation: grids. The

forms in (2) below show the arboreal inputs to the relabelling process.

(2) thirteen men  achromatic lens good-looking Tifeguard
o+ o+ + -+ - 4+ + + - + o+
W.,$ S S . W SyW S W Sy s~§/w

s W.. S N8 !
W

W
v . j ,
“ %
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empty bed blues Tennessee air
+ +

- % + -+ o+
S /W .S s S..W 5 5
W,/ B W/ :
W W /

~ )

The outputs of the process are given below in (3). In each of these,

the circled nodes are the relabelled ones.

(3) thirteen men achromatic lens good-Tocking Tifeguard
+ f} + + -+ - 4 + + - + O+
(3, /W s s __wsw s () s, 5 W
W B s N

N N / W

empty bed blues Tennessee air
+

+ -+ + -+ o+
S(_._iw}\!'\ s S, W (W s
s) [ER /
5 S/

As noted above, Liberman & Prince observe that the conditioning
envirommznt for the stress shift has something to do with adjacent
stresses or stress clash. Yet, though there are adjacent stresses in
thirteen men, there are not analogous clashes in exampﬁes like achrop-

matic Tens or good-looking lifeguard. For this reason, they decide that

trees are an inadequate representation for determining adjacency of the
sort that conditions the stress shift.

The kind of representation that is needed is one that can represent
stress clash hierarchically, where adjécent stresses occur on different
levels. To capture this intuition, Liberman & Prince propose metrical
grids. These representations are mapped from trees by means of the

following algorithm.2

Zparaphrased from Hayes (forthcoming).
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(4) a. As a place marker, assign every syllable a mark on the
lowest level of the grid.

b. Assign a mark at level two to the strongest syllable of every
phonological word.

¢. Assign sufficient additional marks so that the strongest
syllable of every constituent Jabelled S has a higher grid
column than the strongest syllable of its weak sister.

This algorithm gives the following grid alignments for the inputs to

rhythm given in (2) above. The ticks are numbered for easy reference.

11 11
6 9----10 9o 10
4---5 6 7 8 6ema=7 8
1 2 3 1 234 5 1 23 4 5
{5) thirteen men  achromatic lens good-looking lifeguard
+ o+t + -t - % + + - + o+
W,5 S S M Sy S Wy -5 W S\ ¥
W K we s/ - s
7 ¢ ¥ ~
10 10 '
B8----9 8---9
5 6----7 5 6---7
1 2 3 q 12 3 4
empty bed blues Tennessee air
+ - + + + - o+ O+
S\_-W 5 s s W S s
W, 7 W /s /7
v/ N/
NS N

1t is now possible to identify the input to the Rhythm Rule in terms
of clash, Clashes can be defined as two adjacent placeholders on a
level n with no intervening elements on level n-1. For example, ticks
#4 and #5 clash in thirteen men because, on the next Tevel down, no
tick intervenes between #2 and #3. In achromatic lens, #9 and #10
clash because no tick intervenes between #7 and #8. Such configurations
are indicated in the grids above with hyphens.

However the rule is formalized, the outputs clearly contain fewer
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stress clashes when seen in terms of the grid procedure above.
Following, in (6), are given the output grids for (5). Again, rela-

belled nodes are circled, and clashes are indicated with hyphens.

(6) 11 11
6 9 10 9 10
4 5 6 7 8 6-—--7 8
1 2 3 1 234 5 i 23 4 5
thirteen men achromatic lens good-looking lifeguard
; % + + -t - o+ {:) + - + o+
S W s S WS MW S {s S W S W
4 7 e i ) Y
N W / W -
'\_.
10
8 9 7
5 6-unn? 5 6
1 2 3 ] 1 2 3 14
empty bed blues Tennessee air
+ - % + -+ 4+
Sy W (W 3 SW (W s
./ Y .
W R w
~.. S

Notice that some clashes remain in the oputputs to the Rhythm Rule since

these cannot be eliminated by relabelling 'w s' as 's w'. The rule that
effects this relabelling is given below as (7). 1 will have more to say
about the conditions on this rule below.

(7) Fambic Reversal (optional)

FAN ~
WS ->s W
12 12

Conditions: 1, Constituent 2 does not contain the designated ter-
minal element of an intonational phrase.
2. Constituent 1 is not an unstressed syllable.
3.1.2 DTE~-theory: "The Arboreal Grid"

In the following section, I will develop an alternative conception

of rhythm that operates not on the grid as Liberman & Prince propose,
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but in terms of the DTE-trees proposed in Chapter Two. This proposal
will have two principal consequences. First, it will constrain metrical
theory by eliminating unnecessary representations; all metrical rules
and interpretations will be made from the tree. Second, the DTE-theory
extends the empirical coverage of the theory to account for facts that
the grid theory couldn't account for without ad hoc stipulation.

The core of the proposal is the following: determination of stress

clash for phrasal rhythm is identical to that of stress clash for prune

"alpha: adjacent DTEs of the same rank, This is just what we would

éxpect inasmuch as word-internal rhythm is already rephrased in terms of
arboreal clash.

The examples in (8) beiow illustrate how clashes can be determined
in a DTE tree. Any pair of adjacent DTEs constitute a clash. These
representations should be compared to those in (5) above. As above, the

clashes are indicated with hyphens.

(8} thirteen men  achromatic lens good-~1coking lifeguard
0---0---0 ] o; o 0----q j 0---0
; f/ Vo | iv i
\ 0---0 N, 0-=--D Q----- 0----- 0n-~0
/! \ ! | { P!

a\\//? \\\\///P './/p=_:—:o;df

empty bed blues Tennessee air

¢ ; 0----0 6 ; 0---0
\\ B ' l{

0----D-=--0 6---0

) . ; _
. 0----0 0
e e Ve

e
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3.1.2.1 Temporal Alignment

If these trees are to express rhythmic structure, then an additional
change has to be made in the DTE-trees. The trees must also be able to
characterize the temporal alignment of beats with a string. So far,
though the DTE-trees are sufficient for calculating stress and rhythmic
adjustment, they do not provide a representation from which one can
easily determine the temporal positioning of beats associated with
rhythmic structuré.

.To meet this problem, I propase the following revision of the
DTE-tree notation:
(9) Temporally align DTEs with their daughter-DTEs.

This requirement gives the following representations for the examples in

(3) above.
(10) thirteen men  achromatic lens good-looking lifeguard
0---0---0 o - 0 i} 0----0 0---0
[ ) : i
\\?--~o Om==== 0 0=m==0=~~==—-0---0
N I i 1
[} 0 0--—--- 0
i
o

empty bed blues Tennessee air

0 Q~n=-0 0 0---0
L | !
9= 0----0 ~. 0---0
] : !
0----0 0

This simple revision aliows us to represent stress and rhythmic strue-

ture in a single representation.
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3.1.2.2 Pruning vs. Relabelling

Let us consider now the formulation of the structural change of the
Rhythm Rule. In Liberman & Prince the rule was formulated as a relab-
elling operation on trees, and in the theory sketched above, this for-
mulation is still possible. The derivation in (11) below illustirates
how a relabelling analysis could be maintained in terms of the arboreal
grid.

The identification of clashes would be as above: Tocate adjacent
Designated Terminal Elements. Once the clashes have'been identified,
one would then apply the DTE-theoretic version of Liberman & Prince's
rule of Iambic Reversal, which would then scan the tree to determine
where legal relabelling could relieve clashes. In the derivation below,

this would give the right result.

(11) Tennessee air --> Tennessee air
0 0 0 - 0---0
1 T i i P
~. 0-—-0 o ¥
N |

q e, 0
i

The suggested form of Iambic reversal is given below as (12)

(12) Iambic Reversal {(optional) [DTE-theoretic version]

Ao N
12 12
Conditions: 1. Constituent 2 does not contain the designated ter-
minal element of an intonational phrase,
2. Constituent 1 is not an unstressed syllable.
A more interesting alternmative presents itself though. Why not use
the same rule of prune alpha phrasally? This would enable us to com-

pletely do away with any apparently arbitrary division of labor
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involving rhythmic adjustment, as all instances of rhythmic adjustment
would be instances of prune alpha. This approach will be explored in
3.3 below.
3.1.3 Choosing between the Alternatives

It is not sufficient to show that a DTE-account is possible. Tt
must also be demonstrated that the DTE-account is preferred. There are
arguments o% several sorts for the DTE-theoretic account, First,
OTE-theory is independently motivated by the word-internal destressing
facts, while the grid account receives no such independent motivation in
the linguistic system.3

Second, the DTE-theory has the virtue of only one relatively simpie
(albeit hybridized) representation, while the grid theory must employ
two parallel representations with a fairly complicated translation pro-
cedure mediating their relationship (cf. 4.4

Lastly, the DTE-theory has greater empirical coverage than the grid
theory. Consider the following contrasting sets of data originally due
to Prince (1983a). The first set of data in (13) does not exhibit

rhythm. The second set of data in {14) does exhibit rhythm,

3grids do receive soma independent motivation from the theory of
metrics though. Hayes (1983) argees in favor of a grid-based theory
of poetic meter. However, the facts that would distinguish a grid-
based theory from a DTE-based one are quite subtle and fail to form
an overwhelming argument.

4Halle & Vergnaud's (ms.) version of the metrical grid is also

susceptable to this objection. They must posit two {simultanecus in
same sense) representations where the DTE-theory has only one.
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(13) a. [[antéﬁue] shop] z6ning board
b. {[Thirt&en] Club] festivities
c. [[Thirtéenth] Street] Bar and Grill
d, [[Tdm P3ine] Street] bldes
e. [[frzge vE&rse] club]l &t festival

f. [[Hundred and thirt&enth] Street] bldes

g. [[kangarﬁo] rider's] sdddle

(14) 2. fﬁ. Mass.Efree vérse club]
b. [ﬁ. Mass. L department of linguistics]
c. [véry spécialllold pért]
d. Evéry fati(old mén]
e. [thirt@enlpontdons]

Thus a form like kangaroo rider's saddle emerges with a grid Tike the

following.
(15) X
X X
X X X X
X xXx XX X X

kangaroo rider's saddle
In contrast, a form like thirteen pontoons undergoes the following
derivation,
(16) X X

X X X X

X X x X X X X X
thirteen pontoons --> thirteen pontoons
In neither instance is there a clash on the grid, yet in tie latter

case, rhythm occurs. To deal with this problem, Prince proposes that
additional ticks are added in the examples in (14) so that they actually

exhibit stress clashes. This has the consequence that the forms in (14)
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all contain clashes, while the forms in (13) do not. On this view, the

actual grid for (16} above is (17) below.

(17} x x
p e X X X

X X X X X X

X X X X X x X X

thirteen pontoons --> thirteen pontoons
However, it appears that the difference between (13) and (14) is
nothing more than a stipulation of the theory, as there are modifiers
with identical structure in both classes. Contrast the following two
examples. Here, there does not seem to be any kind of independent moti-
vation for the additional ticks. Prince says that the latter gets one,

yet only the latter undergoes rhythm, illustrated in (19},

(18) X X
X X X X
X % X X XX X b
X X X X XX X X
Tom Paine Street Blues Tom Paine Big Band
{19) X /
X X S
X X X X
X X X X
Tom Paine Big Band

However, under an analysis that makes use of tree structure, these
two classes of examples, and the examples above, can be distinguished
without recourse to any ad hoc moves. Example (20) gives the Liberman &

.Prince representations of the examples in (18), and (21) gives the same

exanples in DTE-trees with clashes marked with hyphens.
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(20) x X
b3 X X X

- X X X X X X X X

X % X X X X X X
Tom Paine Street Blues Tom Paine Big Band

Wy, S W s Wy, $ W s

s ~ ;//’ K W .

(21} Tom Paine Street Blues Tom Paine Big Band
L 0====0

L :

-0 -—- )

The DIE-trees correctly predict rhythm in the latter structure since it
contains a clash, and the former does not.
3.1.4 Summary

The preceding discussion has established that it is preferrable to
state the structural description of the Rhythm Rule in terms of the
revised DTE-trees, rather than traditiomal metrical grids. The argu-
ments for this were of three sorts. First, it was shown that DIE-trees
are preferable because they receive independent Tinguistic motivation
in the treatment of word-internal rhythm and destressing, whereas the
grid does not receive analogous motivation in terms of word-internal
rhythm and destressing. Second, it was shown that the DTE-theory pro-
vided a theoretical advantage in that only one representation of stress

and rhythm was necessary, while the alternative traditional accouni
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relied on two parallel representations. Finally, it was shown that the
DTE-theory was empirically superior, as it could account straightfor-
wardly for facts that the grid theory accounted for in an ad hoc manner,

It should be clear that this is not simply an argument for one
representation over two representations, as there are alternative
monorepresentational theories in the literature which do not have the
same advantages. One such theory is proposed in Prince (1983a). This
theory, while it does have a single representational system instead of
two, cannot account for the facts sketched under (14) above. Moreover,
it offers no account of the word-internal rhythm and destressing facts,
and therefore should be rejected in comparison with the DTE-theory.

3.2 Eurhythmy and Clash Resolution

It was argued above that one could best represent clash in terms of
the DTE trees proposed in Chapter Two and revised in 3.1. This goes
through only if clash is, in fact, a crucial factor in rhythmic adjust-
ment. It has been claimed in the recemt literature that this is not so.
Hayes (ms.), for example, has argued that clash is totally irrelevant
for rhythmic adjustment, and that the proper notion is not avoidance of
clash, but aspiration to "eurhythmy", where eurhythmy indicates specific
target grid configurations.

In the following section, I will outline the motivations for this
kind of approach, sketching out the three eurhythmic targets Hayes pro-
poses. I will then‘show that while Hayes is basically correct in his
observation that some instances of rhythmic adjustwent are not instances
of clash avoidance and are best characterized in terms of eurhythmic

targets, he has judged clash avoidance too harshiy, and thrown the baby

121

out with the bathwater, Though eurhythmy does play some role in phrasal
rhythmic adjustment, so does clash avoidance.
3.2.1 The Eurhythmy Theory

Hayes' (ms) theory of eurhythmy posits three eurhythmic targets for
the Rhythm Rule and the rule of Beat Addition. In this section, 1 will
explain these targets, and how they guide the Rhythm Rule and Beat
Addition. In addition, I will show that at least one of these targets,
the DisylTabic Rule, is better seen as Clash Avoidance rather than as a
eurhythinic target per se. Moreover, angther of these constraints, the
QuadrisylTabic Rule, will be shown to be a eurhythmic condition on Clash
Resolution, rather than an independent eurhythmic target.
3.2.1.1 The Quadrisyllabic Rule

Hayes argues that the Rhythm Rule is sensitive to the distance bet-
ween stresses. He cites the following data to support this claim. The
first column gives forms where the clashing stresses are two syllables
apart, while the second column gives forms where the clashing stresses

are three syllables apart. Rhythm is inhibited in the second column,
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(22) Mississippi Mabel Minnedpolis Mike

Pﬁnxatawny Péte PassacOnaway Péte
analytic théught analﬁtical théught
diacritic mirkings diacritical mérk ings

the Passamaqudddy vérb  the Pdtowdtomi vérb

%labama rélatives Alabima connéctions

Européan history Eurupéan histdrian

‘Ok1ahdma céngressman k1ahdma congréssional district
twd thdusand dne twd thBusand and dne

These and other data move Hayes to suggest the following principle.
{23) Quadrisyliabic Rule

A grid is eurhythmic when it contains a row whose
marks are spaced close to four syllables apart.

(23) accounts for the forms in (22) in the following manner. The
input grids for rhythmic adjustment for the first items in both columns

are the following:

(24) b X
x X X x
X X X X X X
X X X X XX X XX XX X
Mississippi Mabel Minneapolis Mike

The output grids are the following:

25) X X
X X X X
X X x X X X
X X X X XX X XX X X X
Mississippi Mabel Minneapolis Mike

in the case of Mississippi Mabel, the interval on level three of the
grid has been expanded from 2 to 4; in the case of Minneapolis Mike, the

interval has been expanded from 3 to 5. If rhythm applies so as to move
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a representation closer to the quadrisyllabic ideal, then clearly it
will apply in the case of Mississippi Mabel, since that ideal has been
achieved. It will not apply in the case of Minneapolis Mike, because
the output grid is no closer to the eurhythmic ideal: both input and
output grids are one shy of the target.
3.2.1.1.1 Beat Addition

Hayes observes that there is a further rule, Beat Addition, that
also aspires toward the eurhythmic ideal of the Quadrisyllabic Rule.
In this section I digress to explain Liberman & Prince's version of the
rule, Hayes' revision of it, and to demonstrate that it aspires toward
the quadrisyllabic ideal. '

Liberman & Prince's system (cf. the rules of (4)) supplies the mini-
mal grid alignments in (26} for right-branching and left-branching

structures,
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(26) 13
9 10 11 12
1 2 3 45 6 7 8
Taw degree requirement changes
S S W W $§ W S W

LY

10
7 8 9
12 314 56
poly vinyl chloride

S S s W
Wooow s
! y

\\\ .
R

However, the grid in (27) below seems better in accord with speakers'

intuitions of rhythmic structure in the right-branching structure ahove.

(27) 12
10 11
7 8 9

12 34 56
poly vinyl chloride

Liberman & Prince propose that Eick #10 and #12 have been added by a
rule of "Beat Addition”. Liberman & Prince do not formalize this rule,

but Hayes does. His preliminary formalization is given below as (28).

(28) Freely add additional marks to the grid columns, provided the
relative prominence relations specified in the tree are pre-
served.

Hayes rightly points out that this rule “has no structural descrip-
tion", which prompts him to seek the structural impetus for Beat
Addition in his eurhythmy conditions. He cites the examples in (29) to
demonstrate that Beat Addition falls under the sway of the

Quadrisyliabic Rule. These are the input trees and grids for Rhythm and
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Beat Addition respectively.

(29) fhythm Rule Beat Additign
12
10 11 ’ 10
7 8 9 7 8 9
123 4 65 6 1 2 3 14 56
Mary-Ellen Mathers Farrah Fawcett-Majors
SyW S\, W Sy W S W 5 W S MW
LN H ¥ ] /,5
] d L 5
In (30) below are the outputs of both rules.
(30} Rhythm Rule Beat Addition
12 12
10 11 10 1
7 8 9 7 3 g
123 4 568 12 3 14 56
Mary-Ellen Mathers Farrah Fawcett-Majors
SO Sy oW S W S W SyW Sy
S\ W s W We. S
q\\ ) - s

In both cases, eurhythmy is increased by the Quadrisyllabic Rule.
3.2.1.2 The Disyllabic Rule

Having established that clash avoidance is insufficient to account
for the treatment of quadrisyllabic spans by Beat Addition and the
Rhythm Rule, Hayes goes on to show that there are other eurhythmic
targets aspired to by the rules of Rhythm and Beat Addition. The next
case he considers is the Disyllabic Rule, which accounts for alter-
nations of the sort illustrated in (31}. The first column exhibits
“internal rhythm". That is, one observes rihythm in the interaal
underlined portigns. The phrases in the second column do not exhibit

this “internal rhythm".

126



(31) a hindred thirteen mén Gne thirtéen M&in Street

an dlmost hdrd-bdiled égy a ndn-hard-béiled égg
an éxtremely dnkind cémment a mést Unkind cédmment
In terms of trees and grids, the first jtems of each column have the

following input structures.

(32) 11 12

9 10 1o 1t
B 7 8 6 7 8 9
1 2 3 4 5 1 2 3 4 5

a hundred thirteen men one thirteen Main Street
S, W W, 5§ S W, W, .5 5 . W
W 5 N e \\s
] W -
T

Both structures undergo the Rhythm Rule to satisfy the'Quadrisy1Iabic
rule, producing the outputs in (33). In the first case, the distance
between #9 and #10 s increased from 1 to 4; and in the second case, the
distance between #10 and #11 is increased from 1 to 3, thus increasing

eurhythmy via the Quadrisyllabic Rule.

(33) 11 12
g 10 10 11
6 7 8 6 7 8 9
i 2 3 4 5 1 2 3 4 5
a hundred thirteen men one thirteen Main Street
S W W-,5 S 3 LA S . .M
S- . W £ W 13
W ! W
S

However, the first structure then undergoes the Rhythm Rule a second

time producing the following grid-tree structure.
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(30) 1
9 10

6 7 8

1 2 3 4 5

a hundred thirteen men

s W S W S

S W
W

To account for this, Hayes proposes the Disyllabic Rule, given as (35)
below.

(35) Disyllabic Rule

The domains delimited on the level of scansion should be
divided evenly by a mark on the next lower grid level.

We saw above that the Tevel of scansion corresponded te the level on
which the Quadrisyllabic Rule applied. In (34), that level is the level
occupied by ticks #9 and #10. The level beneath it, occupied by #6, #7,
and #8, is divided evenly by tick #7.

In contrast, were the Rhythm Rule to apply to the internal portion

of one thirteen Main Street, it would not result in an even division

of the level below the scansion level, This is illustrated in (36)

below.
(36) 12
10 11
6 7 8 9
1 2 3 4 5
* pne thirteen Main Street
s s, w s W
AN 5
W
— //

Here the level bengath the scansion level, occupied by #6, #7, #8, and
#9, is not divided evenly by #7. Rather #7 is adjacent to #6 and one

away from #8. Thus this derivation is not Tegitimized by the Disyllabic
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Rule.

Hayes observes that the Disyllabic Rule constrains Beat Addition as
well. The following pair can be compared.
(37} Rhythm Rule Beat Addition
dimost hdrd-bdiled égg Péter's thrée rid shirts
In the first case there are two applications of the Rhythm Rule leading

to the following cutput.

(38) 15
13 14
10 11 12
6 7 8 9

1 2 3 4 5
almgst hard-boiled egg
5. W S W s

-
s ] .
W o~
P

In the second case, two applicatfons of Beat Addition lead to the
output in (39). The higher application of Beat Addition is motivated by
the Quadrisyllabic Rule, and the lower application is motivated by the

Disyllabic Rule.

(39) 15
13 14
10 11 12
6 7 8 9
12 3 4 5
Peter's three red shirts
Sy W WoW s
W .S
k 5

RS

3.2.1.3 The Phrasal Rule
Lastly, Hayes proposes that there is a eurhythmic target for the
level above the scansion level. The target is called the Phrasal Rule,

given in (40) below, and is supported by the data in (41).
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(40} Phrasal Rule

A grid is more eurhythmic if its second highest level
bears two marks, spaced as far apart as possible,

(41) an amfzingly Tnteresting idéa
the [taly-Germany féotball match
the Sdginaw, Michigan Jdurnal
The data in (41) all undergo the Rhythm Rule even though it does not
improve eurhythmy by either the Quadrisyllabic Rule or the Disyllabic

Rule. The output grid for the first example is given in (42) below.

(42) X
X X
x X X
X x x X
XXX XX XX X X % X
an amazingly interesting i-de--a
WSW WS _ WS W W S W
oY 4 rd N
\f“/ Se. oW NS
/5 W s
$ T~ ’
W
~.

The same rule applies to Beat Addition cases. Moreover, as indi-
cated in (40}, the rule seems to be asymmetrical, in that it does not
specify a distance. The data in (43) below justify this point. In
each case, Beat Addition appiies, but not in some kind of iterative
fashion across a span. Rather it applies once only to position a tick
at the beginning of the utterance.

(43) Union of Sdviet Shcialist Repiblics
Tépics in the Theory of Generative Grémmar
when wé were disagrieing about Stacy and éric
f think you're ndt being entirely hdnest

Following I give the derivation of the first example in (43) above.
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(44) X

X X X X
X X X X X X XX X X X
Union of Soviet Socialist Republics -=>
S.,W W SLW S\ W WS W
W - W s 7/ /S
N w S
’/
s
~
S
Ve
s
/
X
X X
X X X X

X X X X X X XX X XX
--> Union of Soviet Socialist Republics

The tick introduced does not contribute to eurhythmy via the
Quadrisyliabic Rule or the Disyllabic Rule; its introduction is moti-
vated by the Phrasal Rule.
3.2.2 (lash Resolution

What does all this have to say about the Clash ResoTution Hypothesis
of chapter two? Faced with such facts, must we abandon the Clash
Resolution Hypothesis? No, although Hayes seems to be correct in noting
the intrusion of eurhythmy into the clash resolution picture, I will
argue that it is inappropriate to deny clash any role at ali in this
system. Rather, the picture that emerges from the eurhythmy proposal is
that eurhythmy has to be considered a condition on clash resolution.

In the following two sections I will show that first, the Disyllabic
Rule is more profitably construed as Clash Resolution rather than an
independent eurhytimic target. Second, that the QuadrisylTabic Rule is

not a eurhythmic target in itself, but a constraint on Clash Resolution.
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Recall the original formulation of the Clash Resolution Hypothesis,
repeated below from (37) in chapter two.
(45) Clash Resclution Hypothesis

If a language has one or more destressing rules, then
those rules must operate so as to remove clashes.

This principle guarantees that prune alpha only applies to remove
clashes. The question before us is whether it also constrains the phra-
sal Rhythm Rule.5 In particular, are the phenomena described by the
Disyllabic Rule explainable under the Clash Resolution Hypothesis?

The Disyllabic Rule seems rather close to the Clash Resolution
Hypothesis in the following sense: the Disyllabic Rule seems to have the
"function" of allowing clashes to be resolved, provided new clashes
are not created. In other words, one can see the Disyllabic Rule as
Clash Resolution expressed as the condition that its output contain
fewer clashes than its input. This reconceptualization of the
Disyllabic Rule is tantalizingly close to the formulation of the Clash
Resolution Hypothesis, and seemingly identical in spirit, With this in
mind, one can reformulate the Clash Resolution Hypothesis te include
this "clash-reducing" function of phrasal rhythm. The reformulation is
given as {46) below.

(46) Revised Clash Resolution Hypothesis

Prosodic transformations must operate
50 as to minimize clashes.

The principle in (46) has been revised in two respects. First, it

has been generalized to include any rule manipulating prosodic structure

SHotice that this is an independent question from what the structural
change of phrasal rhythm is. Saying that phrasal rhythm is governed
by the Clash Resclution Hypothesis does not necessarily oblige us to
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instead of just destressing rules. Second, it incorporates the
intwition expressed in the discussion above, that prosodic reles mini-
mize clashes, rather than simply eliminating particular clashes.

This formulation of the principle has several advantages. First, it
accounts for the apparent alternating pattern produced by the Rhythm
Rule at the level beTow the scansion level that Hayes attributes te the
Disyllabic Rule. Second, it can account for the same property of Beat
Addition; namely, that it too creates an alternating pattern at the
level below the scansion level. Beat Addition must have this property,
because, as a rule manipu}ating prosodic structure, it must fall under
the Revised Clash Resolution Hypothesis. The condition that it not pro-
duce clashes is required by the clash minimization clause of the
Hypothesis,

3.2.3 Why prefer Clash Resolution?

Given that the revised Clash Resolution Hypothesis and the
Disyllabic Rule cover the saﬁe data, which is preferable? Clearly, the
Clash Resolution Hypothesis is preferred in light of the word-internal
data accounted for by the Clash Resolution Hypothesis but unaccounted
for by the Disyllabic Rule. The Glash Resolution Hypothesis can account
for word-internal rhythm and destressing and phrasal alternation below
the scansion level. The Disyllabic Rule is far less general because it
can only handle the phrasal alternation facts below the scansion level.

Thus we adopt the more general theory.

see phrasal rhythm as prune alpha, although there might be motiva-
tion for such a position. This will be expTored below.
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In addition, the Clash Resolution Hypothesis is also more general in
scope phrasally, as there are phrasal data that the Clash Resolution
Hypothesis can account for that the Eurhythmy Theory cannot account for.
It is to these data that I now turn,

3.2.4 The Quadrisyllabic Rule and Metrical Locality

In the following section, I argue that the Quadrisyllabic Rule must
also be seen as an instance of Clash Resolution. In this case though,
the eurhythmic principle remains as a condition on Clash Resolution.

This section is organized as follows. First, it is shown that there
is a class of exceptions to Hayes' Quadrisyllabic Rule. These forms and
others can be accounted for by the Clash Resolution principle. However,
there still remain some additional forms that require that some form of

the Quadrisyllabic Rule be retained: the Quadrisyllabic Condition on

prosadic rules. The particular class of data requiring this condition
suggest that an additional principle governing the access of the Rhythm
Rule to the Quadrisyllabic Condition is necessary. The requisite con-
dition is Metrical Locality, and has independent motivationm.
3.2.4.1 Some Apparent Counterexamples to the Quadrisyllabic Rule

There are cases where the Quadrisyllabic Rule is apparently
violated. In (47) below we repeat the original data from (22} which
motivated the Quadrisyllabic Rule, These can be contrasted with (48)

where some apparent counterexamples are given.
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(47)

(48}

Mississippi Mabel
Pﬁhxathwny Péte
3nalytic théught
d%acr1tic mérk ings

the Passamaqudddy vérb

’

A

Alabama rélatives
fhropéan history

Ok 1ahdma chngressman

Ewd thdusand dne

Santa Monica Céllege
Stuthern Rrkansas Téch
Middle America Bldes
0ddly comical féllow

anti-gdvernment rdlly

dager-bkaver acrobdtics
P
grid-theoretic apprdach

Séuth Korean dipldémacy

non-trivial &nswer

Minnedpolis Mike
Passacdnaway Péte
analytical théught
dlacritical mdrkings

the Pdtowdtomi vérb

Alabsma connéctions
Eurupéan histdrian
Dk ahGma congréssional district

twd thiusand and Gne

The output grid shapes for the first example from the second

column in (47} and the first item in (48) are given below in (49).

(49)

12

16 11

7 8 9
1 2345 &

Minnedpolis Mike

13
11 12
8 9 10

1 2 345 6 7
Sdnta Monica C61lege

There is rhythm in the latter, although the two exampies are prosodi-
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cally identical. In neither, does rhythm move the grid toward the
eurhythmic goal of the Quadrisyllabic Rule.b 1In addition, note that one
cannot simply throw up one's hands at these examples. The class is
potentially infinite as we will see below.

The generalization separating the counterexamples from the good
cases seems to be that the counterexamples all involve more than one
word or a #-level prefix. In contrast, relabelling is always within the
domain of the word for the cases obeying the Quadrisyllabic Rule. The
problem though is that this does not follow from anything in the theory.
3.2.4.2 An Analysis

In this sectibn, I will demonstrate how the generalization sketched
above can follow from a simple principie governing prosodic rules if the
Quadrisyllabic Rule is Feformulated not as a eurhythmic target, but as a
condition on CTash Resolution.
3.2.48.2.1 The Quadrisyllabic Condition on Clash Avoidance

Let us assume that the Quédrisyl]abic Rule is better stated as a
condition on Clash Avoidance, This requires that we revise the
Quadrisyllabic Rule and give an appropriate formalization that will
allow the good cases to be generated. Below, in (50), I give the
Quadrisyllabic Rule, repeated from (23) above.

(50) Quadrisyllabic Rule

A grid is eurhythmic when it contains a row whose
marks are spaced close to four syllables apart.

In (51), the rule s restated as a condition on Clash Resolution.

60ne might well wonder why application does not move these examples
toward the rhythmic ideal expressed by the Phrasal Rule.
Apparently, the Phrasal Rule does not exert sufficient pressure to
induce relabelling in these contexts, It should be clear though
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‘//——‘_ :
(/. ’_\_/ Q*I//r

{51) Quadrisyliabic Condition

A prosodic rule may apply if its output increases

eurhyttmy by containing a row whose marks are spaced

close to four syllables apart.

Tihis is meant to apply in conjunction with the Clash

Resolution Hypothesis, and has the effect of only allowing Rhythm or
Beat Addition to apply when they satisfy both the Clash Resolution
Hypothesis AND the Quadrisyllabic Condition. This mode of operation can
account for the same data that Hayes accounted for with his
Quadrisyllabic Rule. Following are the arborealizations of the first
examples from each of the columns in (22). In both cases there is a
clash, as indicated in the grid or tree, but only in the former are both
the Quadrisylilabic Condition and the Clash Resolution Hypothesis
satisfied. This means that Rhythm will apply only in the former

although both contain clashes.

(52) 12 12
’ 10----11 |11 . 11
7 8 9 7 8 9
1 2 3 4 568 1 23465 6
Mississippi Mdbel Minnedpolis Mike
o o] 0 o 9 - o
: I
Qe 0 Q-—----- 0

that this is not a problem just for the counterexamples presented,
but for Hayes' original examples as well: Mfonedpolis Mike should
also be more eurhythmic by the Phrasal Rule. This will not turn out
to be a problem for the analysis to be presented.
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3.2.4.2.2 Metrical Locality

To account for the possibility of rhythm in the examples in (48), we
need an additional constraint: Metrical Locality. In earlier work
(Hammond, 1982) I proposed Metrical Locality as a constraint on what
kind of information a prosodic rule can refer to in its structural
description.

"...rules manipulating elements at one level [can] refer to

their immediate structural level, but not to structure beyond

their domain--be it syllable, foot, etc.™ (p. 215)

This principle was motivated by several sets of facts. First, it
has been observed that tree constructionm is local in this sense.
Specifically, rules of tree construction can Took at the branchingness
of immediate constituents, but no deeper. Thus word tree construction
can be sensitive to the branching of feet, but not to the constituent
structure of syllables of those feet. Second, Tt has been argued that
foot-domain rules in phonology, rules manipulating segments on the basis
of foot-constituency, are excludable in principle from phonelogical
theory. This exclusion is effected by Metrical Locality as well.
(Hammond, 1982, p. 215)

This condition also predicts the division of data presented above in
(47) and (48). That is, under this condition, one expects that the

Quadrisyllabic Condition will be inappTicable on the word level, because

when the elements manipulated are on the word level, to invoke the

* Quadrisyllabic Condition would require access to nonlocal information.

To see this, compare the following arborealizations of examples from
{47) and (48} above. In each case, the grid is incleded redundantiy.

To deterinine a syllable count for satisfying the Quadrisyllabic
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Condition in the first two cases, one only has to look one level down.
In the third case though, one has to ook two levels doun Lo determine a

syllable count for satisfying the Quadrisyllabic Rule.

(53) 12 12
10----11 10----— 11
7 8 9 7 8 9
1 2 3 4 568 1 2345 6
Mississippi Mabel Minnedpolis Mike
] ¢ 0, o o . 0
| Lo K
0----- 0 0———--—- o
| ! ,
0 0
13
1l-ue-- 12
8 9 10

1 2 345 6 7
Santa Monica Coliege

o . o/ o,
// l,f' ) |_-”/

O0--=-== Qu—m——-

[ I

0
;
[T o
|
]

To make this clear, let us formulate explicitly the condition of
Metrical Locality. It is given below as (54).
(54) Metrical Locality
A rule operating on level n in the metrical hierarchy
;aznﬂflrefer to structure on Tevel m, where m > n+l or

To make sense of the formalism, let us reconsider the trees above, but

with the levels indexed as required by (54).
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{55) 12 - 12

10---=11 10--~na- 11

7 8 9 7 8 g

1 2 3 4 56 1 2345 &
Mississtppi Mibel Minnedpolis Mike

L1 o o - 0 L1 o .0 0

R SR

L2 S Qemmee [ L2 N O0———m-me [}

; . " ;

L3 0 L3 . 0

' !

13

11-—-e- 12

8 9 10

L1 4} 0 o
i !

L2 ? ----- Qmmmmne 0

L3 I'—\_ Q-~=-== o

Clearly nothing hinges on whether the levels are numbered top to bottom
or bottom to top, since Metrical Locality is bidirectional. The crucial
property of these trees is that in the first two, the clash is on LZ and
syllables are on L1; in the third representation, the relevant clash is
on L3 and syllables are on LI. If 'n' equals 3, then the Rhythm Rule
cannot consider number of syllables, because that would have to be
determined on L1, n = 1, and 3 > 1 + 1.
3.2.5 Summary

In the preceding section, it was demonstrated that eurhythmic
targets must be included in any conception of phrasal rhythm and Beat
Addition in English. It was also established that this did not preclude

the operation of the Clash Resolutfon Hypothesis phrasally. In fact, a
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trivial reformulation of that Hypothesis erabled it te constrain the
rule of Beat Addition also. Moreover, it allowed us to simplify the
complex of Eurhythmy targets by factoring out the Disyllabic Rule, which
was shown to be an artifact of Clash Avoidance.

Finally, it was shown that the Quadrisyllabic Rule operated in con-
Junction with Clash Resolution to account for the data presented above
in {47) and -(48). This account was made possible by the simple exten-
sion of the Metrical Locality condition to mediate the applicability of
the Quadrisyllabic Condition to instarnces of the Rhythm Ruie or Beat
Addition. The prediction is that the Quadrisyllabic Condition is rele-
vant only to the relabelling of feet, because only then can one have
access ta syllable count.

An additional argument for the current theory is that it accounts
directly for the apparent asymmetric nature of the Phrasal Rule. Recall
the formulation o% the Phrasal Rule, repeated frowm (40).

(56} Phrasal Rule

A grid is more eurhythmic if its second highest level
bears two marks, spaced as far apart as possible,

Hayes observes that this rule is asymmetrical compared to the
Quadrisyllabic and Disyllabic Rules: ",,.the target is not really a
doubling of the quadrisylTabic interval. Instead, the second strongest
stress is placed as early as pessible in the phrase, even at the expense
of binary alternation." (p.25)

This asymmetry follows though as a natural consequence of the inac-
cessability of information concerning syllable-counts at levels L2 and

up. At these levels, Metrical Locality will always prevent access to
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L1, thus preventing the quadrisyllabic influence from pervading the
system. We therefore do not expect perfect binarity to pervade the
higher levels.

A further consequence is that the cases of conflict between the
Quadrisyliabic Rule and the Phrasal Rule are no longer anomalies. Hayes
abserves that in examples like the following the Quadrisyllabic and
Phrasal Rules make different predictions.

(57) 15
13 14
9 10 11 12

1 2 3 4 56 7 8
Mississippi legisldtion

L1 T s @ 0 0
Vi i .

L2 " 0 0
- :

L3 0

Hayes claims that the Phrasal Rule wants tick #13 to retract to initial
pesition, but that the Quadrisyllabic Rule wants it to remain where it
is. To account for the stability of #13, Hayes suggests that the
Quadrisyllabic Rule has more "weight" than the Phrasal Rule, On the
view being developed hére, no such "weightiness" is necessary. Tick #13
does not retract because that would reguire a retraction on level L2 of
the arboreal grid. Such a retraction is out because it violates the
Quadrisyllabic Condition on the Rhythm Rule, The Phrasal Rule does not
even enter the picture because it is only applicable when Metrical
Locality permits the Quadrisyliabic Condition to be violated - on level
L3 or higher. Thus there is a straightforward explanation for the
apparent ranking of the two eurhythmic targets that on the alternative

view had to be stipulated.
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3.3  Rhythm in Disyllables: Prune Alpha and the Rooting Constraint
The preceding sections have eétablished: 1) that DTE-trees are
perspicuous representations for phrasal stress, and 2) that the Clash
Resolution Hypothesis holds at the phrasal level. In this section, 1

will test whether the theory of Chapter Two extends to the phrasal

level; that is, does phrasal rhythm reduce as well to prune alpha?
The organization of this section is as follows. First, I outline

the facks for rhythm in disyllabic modifiers like divine, supreme,

and Eggggg. I argue that the current treatment of these in the

Titerature is backwards. Examples )ike bamboo that underge phrasal

rhythin in phrases like bamboo curtain are, in fact, the exception, not

the rule. 0On the other hand, examples like divine and supreme that

do not undergo rhythm in phrases like divine guidance or supreme

court are rule-governed, not part of an exceptional class, This switch
in perspective turns out to be crucial. It allows strafghtforward deri-
vations of the divine guidance class of examples, and also provides

for a simple treatment of the exceptional cases: bamboo curtain.

This treatment rests crucially on the utilization of the prune alpha
mechanism as the mechanism of rhythm rather than velabelling. In
addition, it rests on an additional principle - Prosodic Roeting. This
principle constrains prune alpha in a superficially trivial way: it
disallows it from destressing a word completely. This is shown to have
deeper consequences than imagined.

3.3.1 Disyllabic Modifiers
The examples in (58) below show the application of the Rhythm RuTe

to simple disyllabic modifiers. The application of the rule is pre-
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dicted here by the eurhythmy theory in virtue of both the Quadrisyllabic
Rule and the Phrasal Rule. It is predicted by the Liberman & Prince
theory because all applications here relieve clashes on the grid. The
grid of the input to rhythm for the first example is given in (59).
(58) bambdo cdrtain

Maltese fdlcon

Chinese chéckers

thirteen mén

well-bhilt bridge

(59} 7
. 5---6
1 2 3 4
bambdo cirtain
+ + o+ -
W8 Sy W

W s
The examples in (60) below show that the Rhythm Rule does not apply
when the modifier has a reduced penult. The input grid for the first
example is given in (61)
(60) *Bxact chdnge
*mitire dudiences
*bassbon bides

*divine wind

(61) 6
e 5
12 3
exdct chdnge
-+ +
w5 s
W s
~.

This is predicted by the Liberman & Prince theory because of their

144

O



filter (62), repeated from (41) in chapter two.
{62) * g

[-stress]
If the Rhythm Rule were to apply in {(61) above, it would be retracting
stress onto a [-stress] syliable thereby violating (62).
This does not account for the following data, though.? In these
cases, rhythm is judged ungrammatical.
(63} *infque stéry
*gritdsque sight
*fGr1drn hdpe
*bdbdon's clitches
*Gvert PRO
*lirbine péet
*Sipreme Cdurt
These cases are not observed by Liberman & Prince, and would presumably
have to be marked as exceptions to the Rhythm Rule.
3.3.2 Trisyllables and Longer
There are, however, additiomal facts that bear on the treatment of
the exceptional items in {63). Following in (64) are polysyllabic modi-

fiers like Ténnessée and Mississippi, where the secondary precedes the

primary syllable by at least two syllables., There are no exceptions to

the Rhythm Rule whatsoever among examples of this sort.

7Some of these data are originally due to Hayes (forthcoming).
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(64) Hississlppi Mabel Ténnessee Williams

Conestdga Cénnie Lafaydtte Squdre
Alabama R611s Barnaddtte Péters
Bnacdnda Stéel Juliztte J6nes

This is in contrast to trisyllabic modifiers like Mbntdna or

salvdtion, vhere one does observe some exceptionality. In (65) below,

are given scme forms of this sort that do not undergo the Rhythm Rule
{under a.) and some that do undergo the Rhythm Rule for some speakers
(under b.}.

(65) a, Mbntdna cowboy b. Salvation &rmyB
ablation bldes cOsmtic sdrgery
didactic réasoning transparent fdlsehood

What is Teft unexplained by the treatment of Supreme Court as an

exception to the Rhythm Rule is why the exceptions cluster the way they

do. Why are phrases Vike Supreme Court and Montana cowboy exceptions,

while Mississippi Mabel and Lafayette Square are not?

3.3.3 The Generalization

If one compares the two classes of cases, the generalization that
seems to emerge is that exceptions are possible where retraction would
only pull the stress one syllable away; i.e. where the extraction site
and landing site are adjacent. In more theory-dependent terms, excep-
tions are permitted when a syllable-level clash is present.

It is nct immediately clear how this generalization can find formal

8Some of the data in columm two are originally due to Bollinger
(1982). '
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reflection in the theory, however. The tack [ would like to take is to
attempt to derive this generalization from a deeper one. Exceptions to

the Rhythm Rule like Supreme-Court and Montana cowboy will be related to

examples like divine right. These do not undergo rhythm because of the

reduced penult. The reason Supreme Court and Montama cowboy canmot

undergo rhythm is that, in a sense to be made precise belaw, their ini-
tial syllables are stressless, though this does not show up as reduc-
tion.

The data in (86) are suggestive in this regard. (66a) gives
disyllables that undergo rhythm, where the penults have been replaced
with schwas. (66b) gives disyllables that do not undergo rhythm, and
again the penults have been replaced with schwas. When confronted with
these pronunciations, speakers overwhelmingly judge the second class as

more "aatural®.

(66) a.  *bembd b, 7ymik
*obs trakt ?ghjtfsk
iz Harldrn
*Cniz 7b.sbiinz

7Tt
Tsiprim

On independent grounds, something has to be said to explain the
possibility of reduction in the second column, but not in the first,
This "something™ will also explain why rhythm is jmpossible in the
secand column. Basically, the words in the second column have undergone
prune alpha, making their penults susceptible to reduction. The words

in the first column have not undergone prune alpha, rendering their
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penults invulnerable to reduction, but, as we will see below, allowing
them to undergo phrasal rhythm.

In order to make this amalysis go through, several auxiliary prin-
ciples will have to be made clear. In the following sections, ! digress
to explain the necessary principles, and the motivatians for them.
Fortified with the necessary equipment, I return to formalize the analy-
sis sketched here in section 3.3.7.

3.3.4 Beat Addition

Hayes, in his eurhythmy theory, is led to claim that Beat Addition
is actual]y'arboreai adjunction. That is, rather than an operation
solely on the metrical grid, Beat Addition actuwally adjoins one 1imb of
a mekrical tree to another. Below; in (67), a partial derivation of
<Apalachicola> is presented, showing how his rule operates., The medial
branch is adjoined as a weak sister of the preceding branch. This
increases eurhythmy by the Quadrisyllabic Rule, the Disyllabic Rule, and

the Phrasal Rule.

(67) 12
10 10 11
7 8 9 7 8 9

123 56 123 45686

Apalachicola -> Apalachicola
SWS WS W

Vo A\ ARVAAY
WooW. S s ¥ s
: 5 W

Reformulating the rule in this fashion affords Hayes a number of
advantages. The major advantage is that it allows him to collapse the
Rhythm Rule and Beat Addition, because the Rhythm Rule can also be seen

as an adjunction. Hayes' generalized rule is given below as (68).
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(68) Rhythmic Adjustment
In the configuration ... X Y ..., adjoin Y to X.
Discussing (68) and the Rhythm Rule, Hayes says the feollowing:
"A final argument for the approach I have taken involves

the relationship of the Rhythm Rule and what was earlier

referred to as Beat Addition, When Beat Addition is refor-

mulated as Rhythmic Adjustment, it turns out to incorporate the

Rhythm Rule as a special case: the Rhythm Rule is simply

Rhythimic Adjustment when X and Y happen to be sisters. In such

a configuration, adjunction is vacuous as far as constituent

structure goes, but the universal requirement that adjoined

elements be labeled weak induces a shift of labeling." ({p.46)

In this section, 1 will argue that it is possible to gain the same
result - collapsing Beat Addition and the Rhythm Rule - within the prune
alpha framework. This has the advantage of collapsing not just Beat
Addition and the Rhythm Rule, but, as demonstrated in Chapter Two, of
also collapsing these rules with word-internal rhythm and destressing.

In collapsing Beat Addition and the Rhythm Rule, both theories have
to deal with a phenomenon that has two formal steps. One step is
pruning and the second step is adjunction. Liberman & Prince handled
this with-a s{ngle operation: relabelling. Hayes' theory attempts to
get the pruning part for free. If Y is adjoined to X, then Y is automa-
tically pruned from its mother node (whatever it happens to be). The
prune alpha theory does this the other way around. Hodes are pruned
from the tree, and the adjunction follows by general principle: nodes
are not left unmoored, but must be remoored as weak sisters on their own
prosodic levels.

The question to ask when evaluating these alternatives is which

alternative is cheaper. 0Does pruning come for free, or does adjunction?

Viewed at in the 1ight of word-internal rhythm and destressing, one must
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answer that the latter - adjunction - is what comes for free. This is

because one needs for independent reasons a convention of Stray Syllable

Adjunction to adjoin extrametrical syllables or syllables created by
rule.9 This independently required principle extends straightforwardly
to provide the adjunctions needed in the phrasal applications of prune
alpha. |

In contrast, there is no evidence of a pruning convention elsewhere
in the grammar. Thus an appeal of the sort Hayes requires to get his
version of Rhythmic Adjustment te work must be reckomed as an ad hog
effect adding cost to that analysis.

This being the case, we must show that prune alpha plus automatic
weak adjunction on the phrasal level can do the same work as Beat
Addition. This, in fact, is rather trivial. Prune alpha can provide a
derivation of (67} above nearly analogous to the one provided by
Rhythmic Adjustment. The only difference is that prune alpha is
followed by the adjunction canvention, This derivation is given below

as (69).

{69) ApalachicoTa -> Apalachicola -> Apalachicela
0.0 0o 6 o0, 0 0 0 0
f S | | IR
. 0 \\ T 9 4]
n\\: i

Since Stray Syllable Adjunction has been extended in this way, it
should be reformalized for explicitness, The reformulation is given in

(70) below.

9f. Hayes (1981).
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(70) Weak Sister Adjunction

A.pruned constituent is remoored to the tree as a weak
sister, preferably to the jeft.

The underlined clause is the phrasal instantiation of Hayes' structure-
preserving condition on Stray Syllable Adjunction. In word-internal
destressing cases, Hayes observed that the ummoored syllable was
remoored to the left if there was something on the left to remoor to.
This is exemplified in the following partial derivation involving
Poststress Destressing.

{(71) Wimnepesaukee -> Winnepesaukee -> Winnepesaukee
. S WS, W ! S, W S MWS W
A il Y kYA /
W oWy S W [ .y/

N s 4 W 3
- / A4

Hayes attributed this fact to structure-preservation since fest are

left-dominant. However, this clearly will not wash on the phrasal
level, and we substitute the directional preference for the structure
preservation condition, since it will work on all levels.
3.3.5 Prosodic Rooting

In this section, I argue for the existence of a constraint an prune
alpha called Prosodic Rooting. This constraint is independently
required and is crucial in the analysis of phrasal rhythm sketched
above.

fhe constraint, in its simplest form, is actually a formalization of
a truism of prosodic phonology. It requires that all words bear a word
stress. To say it is a truism though does not exempt it from for-
malization, and, in fact, by formalizing it we find that there are addi-

tional consequences of the constraint not evident on casual assumption.
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The constraint is given in (72) below.
(72} Prosodic Rooting

A lexical item must contafn a word stress (word-level DTE)
at all levels of the derivation.

The most direct consequence of the constraint is that Texical items
must receive a word stress. Thus & word like book must receive stress
via the stress assignment mechanism. The constraint does not require
that words like and receive a word stress though. Since and is a
function word, it is free to remain unstressed from the very beginning
of the derivation. Without this constraint, one might expect to find
nouns in English that were stressless alongside of the stressed nouns,

Within the prune alpha framework, another consequence of the
constraint is that it prevents prune alpha from removing word stresses
and leaving words stressless jn order to resolve clashes. The following

derivation exemplifies the kind of derivation precluded by the

constraint,
(73) white wine => white wine -> * white wine
0----0 9 0
Qu===0 0 0
I i |
1] Li]

\\\\?
I
The constraint also governs the application of prune alpha in its

Beat Addition mode. When a constituent is removed in a c¢lash environ-

ment, the output can then undergo further applications of prune alpha to
meet the eurhythmy comditions. In such a case, the impetus for further
application of prune alpha can alse be based on potential vielations of

the Prosodic Rooting Constraint,
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This is exemplified in the following derivation (74). First, prune
alpha applies to relieve the clash on L2. Then Weak Adjunction adjoins
the remnants to the right since there is nothing to the left. Then
prune alpha, motivated by the eurhythmy conditions, applies a second
time to prune the medial foot. This allows Weak Adjunctfon to reapply
adjoining the pruned medial foot to the left, since there is now an ele-
ment to the left to be adjoined to.

{74) ) Alabama college -> Alabama college -> Alabama coellege ->
tz vy vYviv YyxV
PN L

\i | |
-> Alabama college -> Alabama college
N A A T
T~ i1
7 ~

This last point does not argue that the constraint is independently

needed, because the derivation is guaranteed by the eurhythmy con-
ditions. It demonstrates that the constraint gperates in concord with
existing principles and mechanisms.

Notice though that the constraint need not be satisfied at all
levels of the derivation. In this case, the constraint is violated for
much of the derivation. A1l that matters is that at the end of the
derivation, the constraint is satisfied,

3.3.6 Syllable-Adjunction Prohibition

In this section, I will argue that there is also independent evi-
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dence for a constraint against adjoining syllables to mere syllables via
the Adjunction convention,

The argument for this concerns the existence of stressless stress-
neutral suffixes in English like -able, -ed, or -es. These suf-
fixes adjoin to words without altering the stress patterns of the word.
For example, the verb pldnt has the past tense form pldnted, and the
stress is not altered by adding the suffix. Presumably, this is because
the suffix is merely adjoined by convention as a weak sister, and stress
is not reassigned.

However, contrast this with the following example: pdtent ard
pdtented, In this case, the suffix also does not affect the stress
pattern of the base. However, given the formulation of the Adjunction
Convention, it is not at all clear why suffixation here does not produce
paténted,

The derivation below in (75) exemplifies how this might happen.
First, the suffix is added to the base. This provides the input to
Adjunction wirich is then faced with the apparent option of adjoiming the
suffix to the preceding foot, or the preceding syllable. If it is
adjoined to the preceding syliable, the form *pdténted results. If
it is adjoined to the foot, then pdtented results. The second form is
given in (76} below.

{75) pdtent -> pdtented -> pdtdated
v Y TT
0 0

o
j |

T
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(76) pdtented
[
|
This fact about the adjunction convention suggests that it should be
restrained so that it does not adjoin syllables to other syllables
thereby creating additional stresses. This constraint is given below as
(77).
(77) Syllable-Adjunction Prohibition
Weak Adjunction carnot adjoin syllables to other
syllables.
3.3.7 The Analysis
Let us now return to the original problem, showing how Rooting and
the Syltlable Adjunction Prohibition provide a solution. Recall that
disyilabic modifiers in which the penult is reduced or "susceptible to
reduction® are insusceptible to phrasal rhythm. We assume that words
Tike divine have undergone word-internal prune alpha. This produces

one of the following representations.l0

(78) divine divine
30 L0
N 1

[}

|
In either case, there is no way to apply prune alpha phrasally

—d

without violating one of the conditions proposed above. This is
demonstrated in the following derivations, First, a derivation where

prune alpha has remgved the DTE of divine because of clash must end up

10Hayes adopts the analog of the second structure because of his
structure-preservation conditien, Since we have eliminated this
condition in favor of the directional bias for adjunction, this par-
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feeding Weak Adjunction. This forces either of the adjunction strate-
gies fllustrated in (79) or (80) below. In the first case, the Prosodic
Rooting Constraint is violated as the output of the derivation has no
word stress for divire. 1In the second derivation, the Rooting conven-
tion is not violated, but the Syllable Adjunction convention is

violated, because the ﬁruned.syl]ah]e has been adjoined to the initial

~

syllable.
{79) divine right -> divine right -> divine right
L1 \3—---0 o ~ 0
J i 0
L2 ?————q [ 0
i : :
L3 . -0 0 0
- ; :
(80) divine right -> divine right -> divine right
L1 _Q====0 ] o, 0
[ | | I ‘
L2 0~---0 0 9 [
i i | !
O‘ T ]

L3 ?
i

One possible alternative to these derivations is to leave the
syllable level clash unresolved, and go straight for the L2 clash. This
also does not work, for the same reasons, The unmoored foot has no
place to reattach without violating Rooting. This is illustrated in

(81} and {B2) below.

ticular structure is unmotivated, and can be replaced with the
first. 1 know of no argument choosing between these, so personal
esthetics will dictate the first,
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(81) divine right -> divine right -> divine right

Ll % Q--=-=-Q 0--—--(|) 0----0
- i . i
L2 Q====0 T 0
: !
L3 3 [ q
. | i

(82) divine right -> divine right -> divine right
L1 0----0 T--—-o 0----0
L2 F—" 0 E—
I {
L3 3] [ a
: ! I

Recapitulating, the analysis presented avoids rhythm in forms like
divine by allowing word-internal prune alpha to bleed phrasal rhythm.
The inapplicability of rhythm to divine therefore has nothing to do
with the reduced penult, although, of course, the reduced penult provi-
des independent confirmation that pruning has applied word-internally.

This can be contrasted with allegation, where word-interral prune
alpha does not bleed phrasal rhythm, Thi§ is because prune alpha does
.not apply until the word level. At that peint the Trigger Prominence
Principle guarantees the correct output.

This analysis predicts the existence of cases where phrasal rhythm
is inapplicable, yet the penult is unreduced. Such a case would have to
have a heavy penult or be marked as an exception to reduction, but would
provide support for the amalysis presented. 1In fact, this possibility
seems to be instantiated in the examples like overt PRO presented
above in {62). While these do not undergo reduction, and some would
presumably have to be marked as excéptions to the reduction rule, they
also do not undergo the Rhythm Rule. The nonapplicability of the Rhythm

Rule falls out from their having undergone word-internal prune alpha;
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the nonapplicability of the reduction rule from their having heavy
penults or being marked as exceptions to that ruie.
3.3.8 Suminary

In the preceding section, it has been argued that it is possible to
account for phrasal rhythm with the rule prune alpha. This new account
treats rhythmic stress shifts not as a relabelling process on trees, or
an asterisk movement on grids, but as a pruning process on the arboreal
grid. As such, the analysis has the virtue of positing only one mecha-
nism for dealing with both word-internal and phrasal rhythm and
destressing.

The analysis presented above is modular in the folTowing sense. It
results from the interaction of several independently motivated prin-
ciples of grammar, One of these principles is prune alpha, a "rule”
that prunes constituents subject to the Clash Resolution Hypothesis and
the Eurhythmy Conditions discussed in sections 3.1 and 3.2. This rule
performs the function of both the Rhythm Rule and Beat Addition. It is
1tmited by a set of conditions that are general in nature, and are inde-
pendently motivated. One of these principles is Metrical Locality.

This principle limits the accessability of metrically distant infor-
mation. [En this capacity, it 1imits the constraining effects of the
Quaprisy]labic Condition. Because the Quadrisyllabic Condition requires
access to L1, it cannot apply on L3 or higher. Another principle
limiting the application of prune alpha s Prosodic Rooting. This prin-
ciple formalizes the isolate truism that all lexical items are stressed,
and uses this to prevent the rule of prune alpha from decimating the

stress system. Another major principle of the system is the
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Syllable-Adjunction Condition which prevents Weak Adjunction from
adjoining syllables to syltables and creating new DTEs on L1.

These principles interact to account for the applicatiom of phrasal
rhythm - prune alpha - to different modifiers. Modifiers like divine
cannot undergoe phrasal rhythm because word-internal pruning has rendered
them unprunable on the phrasal level, as any pruningrwould result in a
violation of one of the principles discussed above, i.e. Rooting or the
Syllable Adjunction Prohibition. Modifiers like overt alsc cannot
undergo phrasal rhythm. This is for the same reason, as these words
have also undergene word-internal pruning rendering them unprunable on
the phrasal level. In the case of this latter class, as argued above,
the reduction rule is inapplicable.

3.3.9 Examples 1ike bambgg curtain

There are still a few questions left unanswered. First, what of the
disyllabic modifiers in which Rhythm does take place, such as bamboo?
Second, why is there a difference in the availability of reduction for
the penuits of words Tike bamboo (no reduction) and gvert {(possible
reduction)? Lastly, why are there exceptions to rhythm only when the
extraction site and landing site are adjacent?

With regard to the first point, I would like to suggest that phrasal
rhythm is possible in bamboo curtain because such words are marked as
exceptions to syllable-level prune alpha. This means that, on the phra-
sal level, these items can undergo prune alpha without violating either
Prosodic Rooting or the Sylfab]e-ndjunction Condition. This is
exenplified in the derivation of bamboo curtain in {33). In this

derivation, prune alpha applies on L2 phrasally, removing the word
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stress of bamboo. Weak Adjunction then adjoins the unmoored material

to the foot om the right. Prune alpha, propelled by the eurhythmy con-
ditions, then prunes the medial foot, allowing Weak Adjuncfiun to adjoin
it to the left, Since this occurs on L2, the Syllable Adjunction

Prohibition is not violated, and the derivation is legatl.

(83) bamboo curtain -> bamboo curtain -> bamboo curtain ->
0--0---0 . 0--0---0 0--0---0 ,
| P I
0---0 [i] 0
N | s
~ 0 [} [
i

}

-> bamboo curtain -> bamboo curtain

i 22

-—a-0
—_—

Thus the different lexical entries for the three classes of modi-
fiers now logk like (B4),
(84) divinep overty bamboop | -prune alpha)
In fact, by treating the traditionally "normal" bambgo curtain
examples as exceptions, a number of desiderata are achieved. First,
it is now clear why reduction in the overt class is preferred to
reduction in the bamboo class. The pvert class actually "should"
undergo reduction more readily, in the sense that the reduction rule is
more applicable to such forms, because the penults are stressless. In
contrast, the bamboo class could never underge reduction because they
never undergo word-internal prune alpha, The exceptionality marking

predicts the different intuitions about the applicability of reduction.
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Second, this treatment can account for why the exceptions to rhythm
seem to cluster in modifiers where the extraction site and landing site

are adjacent: bamboo vs. overt, and Salvation vs. Montana. These are

the classes where one wdu]d expect word-internai prune alpha to bleed
phrasal rhythm. This bleeding relationship does not exist when the
extraction site and landing site are nonadjacent. It is therefore going
to be in these classes that am exception feature like [+prune alpha] can
play a role. In other cases, where landing site and extraction site are
nonadjacent, prune alpha is not applicable word-internally, and the
exception feature is irrelevant.

The exampies in {B5) show this point graphicaliy. The left column
gives forms where word-internal prune alpha is applicable. The right
column gives forms where word-internal prune alpha is inapplicable. The
top row gives forms where prune alpha (PA) has applied, feeding reduc-
tion (R). The second row contains forms where prune alpha has
applied, but where reduction is inapplicable. The third row contains
forms that are marked as exceptions te word-internal prune alpha, or
where it is inappTicable.

{85) . PA applicable PA inapplicable

PA and R apply divine, banana ==

PA applies overt, Montana ——
no rhythm

neither applies bamboo, Salvation Tennessee, Mississippi
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3.3.10 Conclusion

The modular analysis proposed above can account for facts not even
considered by the previous analysis. First, the present analysislcan
account for intuitions about reduction and its relationship to phrasal
vhythm, as in bamboo vs. overt. Second, the current analysis can
account for why there are "exceptions to rhythm when only one syllable
precedes the main stress, but none in other words. Both of these expla-
nations depend crucially on prune alpha being the core of the phrasal
rhythm process. Prosoedic Rooting and the Syllable Adjunction
Prohibition were indispensable as well. However, the overarching metho-
dology of extracting out universal principles from language-particular

rules has been pivotal in achieving the advances indicated.
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Chapter Four

Rhythm and Destressing in Tunica

4.0 Introduction

In the preceding chapters, a modular theory of metrical transfor-
mations has evolved, motivated mainly by data from English. In this
cﬁapter, I will consider the stress system of Tunica, showing how it can
be characterized in terms of the theory developed.

First, I outline some of the nonprosodic phonology: vowel harmony,
syncope, and apocope. Some of these are considered so as to make the
remainder of the exposition intg]ligible, but some interact directly
with the principles developed in Chapter Three, and thereby provide
motivation for that theor‘y.1

Next, 1 present the basic stress facts, showing how stress is
asstgned to monomorphemic forms. In short, the last syllable is made
extrametrical, and trochees are constructed Teft to right. However,
polymorphemic forms seem to be stressed differently. Rather than
undergoing stress assignment directly, polymorphemic items are basicaily
the result of concatenating morphemes that have undergone stress assign-
ment, with the subsequent resolution of clashing stresses by various
processes.

To account for the absence of clashing stresses, an analysis incor-

porat{%g rhythm and destressing must be adopted. 1 argue, then, that

lfor a more complete discussion of Tunica vowel harmony in par-
ticular, see Hammond (manuscript).
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the most appropriate framework for this analysis is the framework deve-
Toped in Chapters Two and Three,
4.1 Background

Tunica s a Native American language formerly spoken in Louisiama,
The primary work on Tunica was done by Haas (1940) in the late 1930's.
Additional work includes Gatschet (unpublished notes) and Swanton
(1921), but Haas' is the most comprehensive. Since Haas' grammar, the
only relevant work 1 am aware of has been done by Kisseberth (ms). In
an early unpublished paper, he argues that Tunica gxemplifies arule
conspiracy in the sense of his earlier paper oh Yaﬁeimani @Kisseberth,
1972). In Tunica, however, the rules conspire so as to avoid adjacent
stresses. This early work is cited in the Tater Kenstowicz & Kisseberth
texts (1977, 1979).

A caveat is in order. Tunica is quite extinct. The speaker Haas
worked with in the thirties was the last speaker and he was in his
seventies. Thus, despite the comprehensiveness of Haas* grammar, dic-
tionary, and texts (1940, 1950, 1953), relevant data are not always
available. This is not surprising as Haas could scarcely have predicted
the relevance of forms for a theory to be developed a half a century
later. There are therefore occasions when one would like more data, and
the data are simply not there. Rather than attempting to reconstruct
the crucial items, I have left gaps where they occur.

4.2 Phonemic Inventory, Syllabification, and Transcription Gonventions

Haas gives the following as the vowels of Tunica.
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(1) i u
e o
p >

a

These vowels have their IPA values, except for [ £] which seems to be
more tike [ZR]. Hereafter these will be given the representations and

feature decompositions in (2)

(2) [-bk)  [+0k] “,'

s P
“[+hil j o u
\ AR R

. [ o
[-hi] (- ! ¢ i

E 0 +1
ka [, 7'0]'_’)

[-rnd)~ Jﬁ?ﬁfﬁ
. . . \H_,,_/

Tunica exhibits the following consonant inventory. These segments

have their IPA values, except <c> = [t[1, <& = [{1, <y> = (I, and <r>

= [-1). The segments in parentheses are very rare in native vocabulary.

3 » t b k ?

(b} (d) (9)
v
f s H h
W ¥
m n
1
r

Oversimplifying somewhat, the syllable in Tunica can be schematized
as in (4).

4 cve2
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Onsets are obligatory, and codas are maximally bipositional. 1iIn (5)

below are given some syllabified examples. Periods indicate syllable

boundaries.

(5) sd ‘dog’
té;.le 'beautiful’
t1r.wa.;i ‘claw,nail’

td,wist.7E.ku  'the Mississippi

?ing.?E.pa 'we are happy'

hd, yiht 'on top of’
Syllabification is not quite this simple, but this is sufficient to pro-
vide a frame of reference for the relevant nonprosodic phonology.
4.3 Height Harmony

Given the vowels above, one would expect a random distribution of

vawels within roots. However, this is not the case. The following
vowels are very rare in unstressed position: {e, o, E, G]. In fact,
there are early borrowings from French that have high vowel reflexes for

French mid vowels,

(6) tini Fr. diner 'to dine’
stihpi, Fr. souper 'to eat supper'
kafi Fr. café 'coffee’
téni Fr, tinter 'to ring*

There are additional gaps as well: one does not find [E] or [0] word-
finally or preceding a nonlow vowel. Conversely, one does not find the

mid vowels before [a].
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(N *ECy # *a(C]a *ECy (i, u, e, 0)
*0Cp# *o0Cya *0C1 (e, u, e, o)
The following patterns all occur, though.
.~

(8) EC) a nEra 'ghost!

w s
tiyusEla  ‘'opossum’

nEla 'to roll’
0cya 0ha ‘ehief"
léta . 'to run'
hﬁsani 'viné'
e Co # tésle ‘beautiful’
mé 'to search'
o Cp # hén ‘yes'
pé 'to look'
eCiu Téru ‘to laugh®
-éyu tarm'
ey i mé1i 'black’
héri 'cance’
eCle -éhekumz  'younger brother'
-éneri 'horns’®
oCiu msiu "full!
wlru 'to teach'
o€y i 6ni ' 'person’

For three cases, e C) 0, 0 C} e, and o C] o, examles could not be

found, but this may be because of the difficulty in finding examples
with e, o, £, 0] in stressless position. The generalization is that

the vowels [E] and [0] do not occur unless followed by {al, while Eel
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and o) do not occur before [al. This suggests that there is a harmony

rule Tike that in (9). This rule lowers nonhigh vowels before low

vowels,
(9) Height Harmony
V -->[+1e] / __ Cg [+10]
[-hi]
Intergstingly, the rule does not apply across morpheme boundaries.
(10) pd + kiti > pékati *n0kati
look she-does 'she logks*
mE + kdti PEN mékat { *mEkati
search she-does 'she searches'

The rule does apply within certain suppletive auxiliary verbs. The
second feminine singular prefix is [hel. When this prefix occurs with

these suppletive auxiliaries,'phere are alternations.

(11)  hEra 'you lie!
héna 'you sit!
hfsa ‘you come"
hfya ‘you go'

hihki/héhki 'you are'

To account for this, the rule must be allowed te fill in feature
values before morphemes are concatenated. On this view, the suppletive
verbs are entered in the lexicom, and the “rule" applies to mono-
morphemes and suppletive polymorphemes bafore any morphological opera-
tions.

4.4 Rounding/Backness Harmony

Consider the class of prefixes marking inalienable possession.
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Zm

2f

3w
3f

sg du du/fpl
i ?in
wi win
hi hin
he hen
u ?un

ti sin

pl

si

Below, in {13), we see some simple forms which show how possession is

marked.

{13)

fu + lu
his tongue

T+ u
my  tongue

-—>

-2

MiTu
'his tongue'

“11lu
‘my tongue'

When these prefixes are combined with vowel-initial noun stems

though, as given in (i4), one observes a series of interesting alter-

nations.

It looks as if the two vowels coalesce into a single vowel

with the backness and rounding values of the prefix vowel, but the

height of the stem vowel.

We will see below that actually the second

vowel assimilates to the first in backness and rounding and then the

first deletes.

(14)

u + est
his father

i+ esi
my  father

¥ -
7u + ancayi
his wife

7i + ancayi
my wife

-7

Tdsi
'his father!'

7ési

‘my father'
)

10ncayi

this wife’

?Enani

‘my wife'

Similar alternations occur when the quotative morpheme dni is
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affixed to stems.

ra
(15) mélu --> mo 10ni
full ‘They say it's full.'
v v
tdsle - taslEni
beautiful 'They say it's beautiful.'
mili --> miiEni
red ‘They say it's red.'
TipitEhE --> TipitEhEni
she didn't die 'They say she didn't die.’
m6170h0 - m5120h0ni
not full 'They say it's not full,'

As claimed above, the process should be factored into two separate

rules: Syncope and Backness/Rounding Harmony. Evidence for this posi-

tion is given in (16), where only the harmony rule is applicable. The

syncope rule apparently does not apply here,

(16) mé 748ki -=> méEPEK
search she-did 'she searched’'
pd  7dki -=> par0ki
Took she-did 'she looked'

This suggests that the syncope rule is separate from the harmony rule.
A preliminary formulation of the rule of Backness/Rounding Harmony is
given below in (17), The rule says that a nonhigh vowel agrees in

backness and rounding with a preceding vowel, possibly with a glottal

segment intervening.

(17} Backness/Rounding Harmony2
V->febk T /¥ (C+glot])
[-hi] ] srnd) {-bk T
fwrnd

2This rule is more detailed than the data presented so far justify.
As it is not the focus of this thesis, full motivation is not
attempted here.
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The data in (16) would seem to suggest that the syncope rule (as yet
unformulated) only applies in hiatus. Actually, this is not the case,
as the data in (18) below demonstrate. Syncope also occurs when glottal
stop intervenes between the vowels. The following forms contain the

negative suffix Zaha,

(18) mili mi1?ERE
red . 'not red’
mGlu m&120h0
full ‘not full'

What is the difference between (16) and (18)7 The crucial difference
between the two classes of examples seems to be the presence of stress.
The vowel that syncopates cannot be stressed. This suggests that the
syncope rule should be formelated as im (19). This rule syncopates a
stressless vowel when it precedes another vgwel possibly with an inter-

vening glottal segment.

(19) Syncope

I
Vo> 0/ ([+glot]) v

This rule is formulated so that it can apply over any [+glot] ele-
ment, Since [h], a glottal continuant, occurs in Tunica, this rule
should apply over fhl. In fact, this is borne out by the data below.
These are cases with the suffix hat. The difference between [h] and (7]

is that the [h] deletes postconsonantally.
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(20) ma mdhat
you 'on your part'
Tiwi TGWEL
he ‘an his part!
tdnaraku tdnarak0t
the-snake 'on the snake's part'

In fact, the sequence 'consonant-[h]' never occurs. To account for
this, I posit the following rule. This rule deletes [h] after a con-
spnant.

(21) H-deletion

h->g/C__
Following are some derivations to exemplify the rules so far,3
(22) tu esi mili ?aha Tuwi hat me ?aki
Harmony Tuesi mi 19 ?ERE TJuwihEt m&TEK i
Syncope tosi mf 17EhE TuwhEt -
h-deletion --- -—- iwEt —-—-
4.5 Syncope and Apocope

Tunica has additional rules that syncopate and apocopate vowels in
varigus environments, In this section, these rules are described and
formalized. These rules will be considered in three parts, First, I
discuss the ruies syncopating vowels in different positions, and then the
rules apocopating vowels. Consonant deletion rules are then con-

sidered.

3The rules of harmony interact in an interesting way. Basically, the
output of Height Harmony cannot undergo Backness/Rounding Harmony.
En the following example, the auxilliary [70nta] has undergone
Height Harmony, but not Backness/Rounding Harmony.

4mi ?6nta 4ni 1am?0ntdni * 1&m?Entani
go they-did quot "they left'
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4,5.1 Vocalic Syncope
I argued above that there was a rule that deletes a stressless vowe)
when it precedes another vowel, pussih]y.with an intervening glottal
stop or [h]. The rule, given as (19) above, is repeated below.
(23) Syncope
Vg __ (C+glot]) ¥

In fact, the same rule applies over word boundaries as well. The forms
in (24) attest to this.

- tuwak 7dwakOni
'the owl hooted'

(24) tdwaku ?ﬁwakﬁni
owl hooted

kdnahku tunpiratik?ahcdni -> kdnahk Punpiratik?ahcdni
something they-would-turn-into'they would turn into something'

rd
-> Hiw tonEni
'he was a person’

T0wi ?onEni
he person

kdku 7ihp6Tunki
somgone Saw-me

-> ké&k tihpdiuhki
*someone has seen me'

However, as the following formns indicate, the rule is blocked if it

would occasion a skress clash.

To account for this, I propose that the harmony processes be auto-
segmentalized. Both rules should be viewed as spreading on an auto-
segmental tier. By autosegmentalizing the rules, the nonappiication
of Backness/Rounding Harmony to [7&m?Ontdni] is explained as a con-
sequence of a convention Steriade (1982) adopts from SPE. This con-
vention prohibits autosegmental spreading processes from altering
part of a linked matrix without affecting the other part. This
hypothesis is explored in Hammond (manuscript).
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(25)  séhku 7ohkiskan 4> *sdnk 7hhkiskan
'although there is one'

2uéira ?dhkihtan 4> *%eir 74hkintan
'behind his back'

This is in contrast to word-internal applications of the rule that indi-
cate that the rule may create clashes. These clashes are subsequently
resolved by the destressing rules that will be considered below. In
{26) below word-internal instances of syncope are presented where a
clash is produced by syncope, and resolved by some destressing rule,

(26) tdka ?dhki ->  tdkTuhki
enter he-did 'he entered'

?ami 7&hkini  ->  4mPEnkini
go I-did ' went'

This fact about destressing is possibly related to the Clash
Resolution Hypothesis, but if so, why does it affect the rule dif-
ferently when-it applies phrasally? In both cases, the rule avoids
clashes, but by different strategies. The word-internal syncope rule
can produce clashes, but these clashes are eventually resolved by the
destressing rule.4 Syncope, in its phrasal applications, is simply
blocked from producing clashes.

If word-internal and phrasal syncope are formalized as separate
rules, then it clearly becomes desirable to find some explanation for
the prohibition against producing phrasal clashes. This is necessary
since such a condition, when formzlized as part of the rule, is very

complex. In {27} and (28) we see what two applications of the rule

4He will assume the existence of a destressing rule for now; below it
will be motivated and formalized.
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would ook Tike if formulated as separate rules. (27) is the word-
internal rule, repeated from (19) above, and (28) is the phrasal rule.
Notice that the phrasal syncope rule does not parenthesize the [+glotl,
since syllable structure constraints eliminate the possibility of hiatus
at word juncture,
(27) Word-internal Syncope

w:v ~> @/ ([+glot]) v

(28) Phrasal Syncope

1
V->9/ v Cg_ #E+glotl v
[Astr] [estr]

Condition: alpha or beta equal minus

Kisseberth (ms) argues that the condition on the phrasal syncope
rule should be abstracted out and rephrased as a constraint on the
entire grammar. The constrainp says, in effect, that certain rules can-
not have adjacent stresses in their output, where the set of rules not
subject to the constraint is a Tist.. This comes down to being a state-
ment about markedness, since one cannot determine a priori whether any
particular rule is subject to the constraint, but only that most are.
Notice that this is rather like saying that the Clash Resolution
Hypothesis extends to nonprosodic rules, but not that all such rules
must be clash resolving.

One would like to find some way of determining in advance whether
particular rules will be subject to the constraint, and, in this way,
provide a way to test the claims of the theory in particular cases. One
possibility is that the rule of word-internal syncope is permitted to

avoid the constraint because any clashes occasioned by the rule will be
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e]imina;ed by the destressing rule, In contrast, the phrasal syncope
rule cannot produce clashes because there is no phrasal destressing rule
to come along and patch things up. If this were the case, inspection of
the grammar, i.e. determining when a destressing rule could patch up bad
gutput, would be sufficient to decide whether some rule should follow
the constraint.

In fact, this proposal fails in Tunica because there is a rule of
phrasal destressing. The ruile removes the first of two adjacent
stresses over a word boundary. However, such junctures only arise when
the anti-clash condition on the phrasal syncope rule is suspended lexi-
cally. This lexical abrogation of the condition happens with two words:
ﬂiggi 'here, there', and kdita 'where’. The forms in (29) beTow show how
these forms undergo syncope and phrasal destressing.

(29) hfhgi 20k ?Erdni ->  hint ?0k?Erdni
'they stayed there'

kdta ?4rahe ->  kat ?drahe
'where it lies'

Therefore it is not the case that a simple inspection of the grammar
will determine whether a rule should be on Kisseberth's list or not.
The existence of a rule of phrasal destressing, as evinced by the forms
in (29) should be sufficient to permit phrasal syncope to produce
clashes since these clashes would presumably be destressable via the
phrasal destressing rule that eliminates the clashes in (29).

However, in the light of the theory developed in Chapter Three, it
is possible to determine by inspection of the grammar whether a rule is
subject to Kisseberth's constraint. I would like to suggest that the

rule responsible for the destressing in (29) is in principle inappli-
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cable to the forms given in (25). Below, in {30), I give both classes
of words: the undestressable words in (25) versus the destressable
words in (29).
(30) sdhku 'one’ hiﬁéi 'here,there’

fusira 'his back' kdta 'where'
The words in column one are lexical items, while the words in column two
are function words. Recalling the principles presented in chapter
three, this kind of contrast was also seen in the mativation of the
Prosodic Rooting Condition. That condition, as-argued in Chapter Three,
required that all lexical items bear a stress at the end of the deriva-
tien. Here we find that the same condition is at work in Tunica. The
function words in column two of (30) are not subject to Prosodic Rooting
since they are nonlexical. Therefore they can undergo phrasal
destressing. The lexical items in column one of (30) are subject to
Prosodic Rooting since they are lexical. Therefore they cannot undergo
phrasal destressing since it would leave them stressless on the surface,
and thereby violate Prosodic Rooting.

The data above are not sufficient to demonstrate this point conclu-
sively, and further data will be adduced below to support it, but it
should be clear that the theory in Chapter Three looks quite promising
as a means of explaining empirical preblems outside the-domain of
English stress. First, the notion of a clash avoidance constraint is
already captured_by the Clash Avoidance Hypothesis. A1l that must be
done is extend the hypothesis in Tunica to govern segmental rules as
well, This naturally has some cost, but the cost is far less than any

alternative which tacks the Clash Avoidance Principle in the grammar.
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Second, the full extension of the Clash Avoidance conspiracy can pro-
bably be determined by inspection of the grammar in the sense indicated
above. This elevates the clash aveoidance constraint from a claim about
markedness to a more direct empirical claim about particular grammars.
4,5.2 Yocalic Apocope
Tunica has several other rules that apocopate high vowels. The

following forms motivate a rule of I-Deletion. These forms show how an
[i] optionally deletes after a continuant in derived environments word-
internally and phrasally.

(31) nﬁkugi kdli 7ira dni > ndku;_ kd1urdni
bear  stand he-did quot 'A bear stood.'

- o . o A r
td 20%kacéhkini kicu n -> tOSkacéhkin_ kilum
the pot in prt 'in the pot'

-> tdnEhtal_ kifun
*in the bed'

t4 uEhtali kicu n
the bed in prt

sikuri p?aha -> §Tkurp?aha
knife no : ‘no knife'

105kacéhkini E7E -> 705kadéhk int 7E
pot big 'big pot!

This rule can be formalized as follows.
(32) I-Deletion

i --> f / [+cont] ___]
We can now test the hypothesis outlined in the section above. Does this
rule apply so as to produce clashes? We predict that it should only
produce clashes with nonlexical items. The data below illustrate that
the rule is blocked when it would produce a clash where the first word
is a lexical item as in {(33a}, but it is not blocked from producing a

clash word-internally as in (33b).
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(33)a. td rf kfcu n -> téri kicun

the house in  prt 'in the house'

mili y4  kati ani -> mfli ykatEni

red turn she-would quot 'They say it would turn red.'
b, Wni  rOwa =>  16nrOwa

person white 'white person’

?6ni  mdhoni -> ‘?6nmahoni

person Indian 'Indian®

There do not appear to be any function words in the language of the
appropriate shape to undergo this rule, and so there are no examples of
that sort, Nevertheless, the fact that this rule is blocked by poten-
tial clash is predicted by the hypothesis above.

Haas argues for an additional rule of High Vowel Deletion. This
rule is meant to account for data of the sort presented in (34) below.
These examples show that a high vowel is optionally deleted after a fri-
cative and a stop word-internally and phrasally. Notice that the rule
feeds certain consonant deletion rules. These will be discussed in
4.5.3 below,

.
(34) hikuwa nahku pita ku dni  -> hikuwanah_ pitakOni

panther like walk 3msg quot 'He walks like a panther.'
F

td hali hei hékina  dni => tdhali_ hékindni

the land fsg far-away quot 'The land was far away.'

td sd tdhku sinima n -> tésatosiniman

the dog dim. mpl pri 'the puppies’

The rule can be formulated as follows.
(35) High Vowel Deletion

v --> f/ [+cont] j~conf]
[+hi] |;vch

Again, the hypothesis above predicts that this rule should be sub-

ject to the Clash Avoidance constraint. It fs, as the data in (36)
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demonstrate,
J +
(3%)  té ribku kidu n - tdrky kicunS
the wood in prt ‘into the woods'

In this case, it is possible to test whether the rule is applicable to
function words, since gngi fits the structural description of the rule.
The example in (37) below shows that High Vowel Deletion does apply to
produce a clash when the first member of that clash is a nonlexical

item and can undergo phrasal destressing.

(37) hihci ydktuhkEni ->  hi_ ydk?uhkEmi
'He came there’

Thus it seems that the hypothesis presented in 4.5.1 is supported by
evidence of such apocope rules in the language. This explains why par-
ticular rules of the phonology follow the clash aveidance constraint,
and why particular words are apparent exceptions to these rules. An
alternative would be to mark rules for whether they fall under the
constraint, and to mark particular words for whether they can undergo
phrasal destressing. Such a proposal is at best descriptively adequate,
but clearly inferior in scope and import to that presented-above. In
this light, the theories of Clash Avoidance and Prosodic Rooting find
sigrnificant support in these facts,

4.5.3 Consonantal Deletion Rules

The data presented above also motivate several rules of consonant
deletion. In depth study of these rules is far beyond the intent of
this thesis. However, I will attempt to give the bare bones in the

remainder of this exposition since these rules occasionally render

5The alternation rinku/rku is lexically governed.
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underlying forms quite opaque. First is a rule that deletes final non-
continuants before consonants. This is given in (38) below.

(38) (-cont] >/ __ ¢

Second is another rule of consonant deletion fed by (38). This rule
deletes [h] when it precedes a continuant. This rule is given in (39)
below.

(39) h->g/s _ . ¢
{+cont]

In fact, this rule is reminiscant of the other rule of h-deletion pre-
sented above as (21), These two rules can be collapsed if we take an
additional rule into account.

The phoneme /h/ is realized as a velsr fricative before a consgnant,
necessarily a noncontinuant, since the [h] deletes before continuants
via (39)}. This being the case, the rule converting /h/ to [x] can be
ordered before (39) and (21), which allows those two latter rules to be
collapsed via the mirror-image convention. The new rules are given
below as (40} and (41).

{40 h->x/__ €
[-cont]

(41) h>gd% ¢

The first rule bleeds the second rule by converting all [(h]'s before
noncontinuants into velar fricatives. The second rule, which deletes
{h]'s can then delete them in the enviromment of any consonant, since
the ones that are ordained to stay will already have been converted into

velar fricatives by (40).
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4.6 Stress Assignment

In the following section, the basic stress pattern of Tunica is
outlined. It is argued that the domain of stress assigmment in Tumica is
the morpheme.

In monomorphemes, one gets initial stress. The data in (42)

demonstrate this.

(42) mé nira tirwasi
search snake claw, nail
pé t0ha ingrasa
look chief Englishman,American
v, v
sd wisi sikuri
dog water knife

Larger monomorphemes are rare, and seem to follow two patterns:

6oo0o0(0)or § o060 {o). The data in (43) illustrate both patterns.

£or
(43) -dlawEca wihatahani
ear often
4 '
10patEra rdpuhtini
a vine cotton
gihkapﬁéa Yﬁgumula
onion lizard

Haas does not mﬁrk degrees of stress, and she claims that all
stresses are equal phonetically in terms of the “"force" with which they
are uttered. To account for this, we will assume for now that there is
no word tree. This fnsures that there is no ranking of stresses phone-
tically. It will be argued below that there actually is a word tree in
Tunica, though it is of an abstract sort.

Depending on which of the polysyllabic cases is to be taken as
basic, there are two analyses. The simpler analysis, given in (44)

below, is that an unbounded left-dominant foot is constructed. This
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requires that the 6 o 6 o (o)-cases be lexically listed.
(44} g 6o 600 6ooo

o Q- 0 o, -

a I i w

The more complex analysis, in (45), is that final syllables are marked
extrametrical, and then binary left-dominant feet are constructed left
to right.

(45) é 6 {o0) 6 o (o) 6 o (0}
. 0 o
| i-

° % /

|
This requires that the § o 0 o {o)-cases be lexically listed, Since

- O Ch

nothing appears to hang on this choice, the simpler analysis in (44)
will be adopted for now.

Polymorphemic forms seem to be stressed by a different algorithm.
The data in (46) below exhibit the stress pattern '6 o ¢'. These forms

are all polymorphemes where the boundary falls after the second

syllable.
(46} laspi + ri -3 1dspiri
mgney  house ‘bank’
?aru + po --> Tdrupdé
1 see 'dream’
tayi + wo - 1dyiwg
fire kindle 'fire'

The simplest way to account for such forms would be to assign stress
to the parts and then concatenate them. This procedure is illustrated
in (47) below. First, stress is assigned and then the parts are
attached to each other, giving the stress pattern exempTified in (46).
(47) laspi -> ldspi

} - L 1dspiri
ri > r
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The derivation in (48) shows that the ordering is crucial; if con-
catenation applies first, stress will be assigned incorrectly.
(48) laspi
laspiri -> *1dspirt
ri
The same point can be demomstrated with larger polysyllables. The
examples in (49) exhibit stress patterns that are anomaleus in terms of

the basic analyses in (44) or (45). But, in each case, if stress is

assigned to the constituents first, no problems arise,

(49) halayihku + &0ha hdlayirkucOha
Biloxi chief 'Biloxi chief'
kohina + ma(h)kini kdhinamdkini
cup deep - ‘bowl"*
nisara + yawa nisaraydiwa
young person promiscuous’young prostitute’
Yirihka + miTi Sirinkant1i
ant red 'red ant'

The examples in (46) and (49) have established the need to assign
stress to certain elements prior te morphological concatenation,
Therefore I propose that one of the stress assignment procedures shown
in (44), {45) applies in the lexicom prior to certain morphological con-
catenations.

4,7 Destressing

Given the stress assignment procedure outlined above, the fact that
there are monosyllabic morphemes, and the existence of word-internal
syncope rules, we should expect to find a certain range of stress pat-
terns. In fact, not all patterns predicted under the analysis presented
thus far are attested. Above I showed what happened to polymorphemic

trisyllables where the morpheme boundary was between the second and
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third syllables. When the morpheme boundary is between the first and
second syllable, something different happens; we'd expect to get

'6+6 o', but we actually get 'G+o o'. This is illustrated in {(50)

helow.

(50} pe + yaka pdyaka
see come 'to court!

S -

ya + nuhci y&nuh{i
deer female 'doe’
ke + wista Kéwista
wasp tame "honeybee'
ra + maku rémaku

tobacco chew 'chewing tobacco'

To.accuunt for this gap, and others to be illustrated below, I pro-
pose that Tunicé has a destressing rule., First, [ will motivate this
claim, and then I will show that there are apparently two destressing
rules, leftward destressing and rightward destressing, and a rhythmic
stress shift as well. This section will make these processes explicit,
while the following section will reformulate them all as a single rule:
prune alpha,

Let us consider larger polymorphemic polysyliables. Quadrisyllabic
polymorphemes exhibit gaps amalogous to the trisyllabic cases. When the
morpheme boundary separates the first and second syllables, the expected
stress pattern '6+6 o o' does not occur. Rather we get 'é+o o o'. This

is exhibited by the data in (51).

o v

(51) ri + hayisi ->  rfhayisi
house above 'upstairs®

ya + tisuma ->  ydtisuma

deer meat ‘venison’

The other two possible quadrisyllabic polymorphemes do exhibit the
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expected stress configurations. In (52} below are quadrisyllabic forms
where the morpheme boundary occurs between the second and third
syllables, This predicts the configuration: 'é o+6 o', and that is, in

fact, what surfaces.

(52) hahka + kayi ->  héhkakdyi
corn yellow 'yellow corn®
kiru + mili =>  kirumili
peach red ‘red peach’
kuwa + hipu ->  kdwahipu

duck  dance 'Duck Dance’
Likewise, when the morpheme boundary precedes the last syllable of a
guadrisyllable, the expected result obtains: '6 o o+6'. This is

illustrated in {53).

{53) rowina + ra >  réwinard
paper stiff ‘cardboard’
Sirinka + vi ->  sirihkard
ant house 'ant house'
Tiyut?E + i S iyut?ess
hog male 'boar*

To complete this overview, consider what happens in polymerphemic
disyllables. In such a case one might expect: 'G+6', but one actuaily

gets: 'G+o'. This s ilTustrated in (54) below.

(58} ya + &i - ydsi
deer male ‘buck’
sa + si > sdsi
dog male '‘male dog'

In (55) below, a chart showing ail the cases presented so far in
schematic form is given. From this chart it is pnssible to generalize
that there is a rule of destressing which removes the right member of

two clashing stresses.
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{55) disyllables trisyllables quadrisyliables
go doo 6ooo (and §d 0 6 o)
6+5 -> Gto G+6 0o -> G40 0 6+t 00 -> G000
6 otd 6 ot6 0
G o o+l

The chart shows that in each case where one might expect a stress clash,

and in no other, the right stress is removed.

To account for this, a rule of destressing must be posited. At this.

point it is instructive to formulate the rule in two different ways.
First, in (56) below, the rule is formulated according to Hayes' theory.
This rule removes a foot when it follows a monosyllabic foot.

(56) wEW LY gl F .
|

In terms of the DTE-theory developed above, the rule in {57) below is
appropriate. This rule prunes the constituent dominating the right
member of a pair of clashing DTEs.

(57)
In the configuration:

" r—
NS O

Prune the constituent dominating 2.

Rule (57) falls under the Clash Resolution Hypothesis, but is not
obviously an instance of prune alpha. This is because the direc-
tionality of the rule must be stipulated. In English, as we have seen
in Chapters Two and Three, prune alpha prunes the weaker constituent
dominating one of two adjacent DTEs. Heré, as there is apparentiy no
word tree, the Trigger Prominence Principle is inoperative, and direc-

tionality must be stipulated in the ruie's formulation.
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4,7.1 Bound Morphemes

The picture above is complicated by the stress assignment procedure
for bound morphemes. in this section, I digress to explain their pro-
perties and some ideas for dealing with them. The analysis here is ten-
tative, but as the problem is orthogonal, it does not adversely affect
the destressing story. First, I consider suffixes, and then prefixes.
4.7.1.1 Suffixes

Bound morphemes are either stressed or umstressed. All monosyllabic
suffixes are stressless. All polysyllabic inflectional suffixes are
stressed on their first syllables. These general rules can be
illustrated with the semelfactive suffixes given in (58) below. These

are added to verb stems to form the semelfactive paradigm.

{58} sg du pl
1 ni ?ina ?iti
2m 7 wina witi
2f  ta hina/héna hiti/héti
m  wi ina ta
3 ti sina siti

As with free stems though, the suffixes can undergo the destressing
rule above. The examples in (59} show how the semelfactive suffixes are
added to verb stems. When the suffix is monosyllabic, it is never
stressed, but when it is polysyllabic, it shows up stressed if it is not

adjacent to a preceding stressed syllable.
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(59) a. monosyllabic endings:
. rd 7
ho wEsa wi dni -> howEsawEni
out jump 3msg quot ‘he jumped out'
2 o
séhi ti hc -> séhitihc
sunrise 3fsg when ‘tomorrow'
7a  hiruta he o> ?ahfrutahc

e.0. rub 3mpl when 'when they rubbed them together'
b.  clashing disyllabic endings:

s
hopisitinc ]
'when they emerged’

hotpt  siti he -
come-out 3fpl when

¢. nonclashing disyllabic endings:

'
hopdrusitihc
‘when they float out'

v
ho péru siti hc¢ ->
out float 3fpl when

~
yikth6tusitihc
"when they had finished cooking®

viki hotu  siti he ->
cook finish 3fpl when

These same facts can be observed with the gender/number suffixes for
nouns. These are given in (60) below. Observe that the polysyllabic
suffixes all bear initial stress, while the monosyllabic suffixes are
atl stressléss.

(6U) sg du du, pl pl

m ku/kiihu Panima sEm/séﬁa

f hei/fheihi sin/sinima

There are two problems for the analysis of bound morphemes in
Tunica. First, how does one capture the generalization that all poly-
syllabic inflectional affixes are stressed? Second, how does one cap-
ture the generalization that all polysyllabic inflectional morphemes are
stressed exactly like free morphemes - on their initial syliables?

I propose that affixes in Tunica should define a separate class of

elements in the lexicon - ¢litics. As such, they can function as
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domains for phonological rules, and can therefore be treated just like
free stems for purposes of stress assignment. However, as clitics, they
are also bound elements merphologically and syntactically. This argu-
ment has two parts. First, the procedure for stressing these elements
will be outlined. Then their status as clitics as opposed to affixes
will be motivated.

Assume the stress rule for clitics is identical to that of stems
given in (45) above: make the final syllable extrametrical, and then
build left-deminant binary feet left to right. This accounts directiy

for the disyllabic and trisyllabic cases.

(61) sE(ma) ini (ma)

i v
However, for the monosyllabic cases, it predicts stress.
(62) * wi

i
This occurs because extrametricality theory, as commonly conceived, is
not applicable just in case the entire domain would be rendered extra-
metrical.

Reviewing briefly, Hayes proposed extrametricality theory as a means
of accounting for the fact that certain peripheral elements may be
unscanned by the stress assignment algorithm. Thus one finds apparent
final ternary feet in English because of a rule of final extrametrica-

Tity.
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(63) Moni(ca)
S W oW

[
s

A\
Notice though that this mechanism must be prevented from applying to
monosyllables as they would then not receive stress.

I would like to suggest that the monosyllabic "clitic" suffixes do,
in fact, become extrametrical, but that such a process does not violate
the constraint on exhaustive extrametricality domains. Thus:

(64} (wi)

This appiication of extrametricality does not violate extrametricality
theory, since unilike full-blown lexical items, clitics as bound
morphemes do not "need" stress. In what sense do lexical items need
stress? In the sense of the Prosodic Rooting Constraint. Elements like
clitics whicﬁ are not lexical items, are members of a closed class of
function morphemes. Thus, by becoming extrametrical, they do not
violate the Prosodic Rooting Constraint.

On this view, the constraint that prevents extrametricality from
making an entire domain extrametrical is Prosodic Rooting. This
constraint naturally does not extend to prevent nonlexical clitics from
becoming fully extrametrical. V

The stress patterns of clitics therefore argue for the stress
assignment algorithm given in (45) above, rather than (44). This
algorithm exiends to assign stress to bound clitics because the prohibi-

tion against exhaustive extrametricality is most plausibly seen as a
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consequence of Prosodic Rooting, rather than as some ad hoc stipulation
of extrametricality theory,

However, the analysis of fhese items depends crucially on their
being clitics. If they were simple bound inflectional affixes, then
they could not function as in&ppendent domains of phonological rules,
but could only undergo phonological rules once affixed to a stem
(Mohanan, 1982). Below, I will demonstrate that there is independent
evidence that at least the person/number affixes are clitics. This evi-
dence is of two sorts, morphological and syntactic.

First, the nonsingular affixes can occur independently as personal

pronouns. These are underlined in the following chart.

{65} personal pronguns
sg du du,pl pi
1 7ima 7inima
2m  md winima
2f hEﬁa hinima
3m  Pdwi Zdinima gﬁﬁg
3f tihgi sinima

Another fact is that in complex noun phrases, the person number
affixes do not occur on the head noun, whose gende; and number they
mark, but on the last modifier of the NP. Modifiers follow the head in
NPs, and are always incorporated into the head noun if they are adjec-
tives. If numbers, then they incorporate only into a definite noun,

This is exemplified in (66).
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(66)  t4 26ni hipu 70nta  stma n
the person dance they-did 3pi prt

tdni hip?ﬂntaséman
'the people who were dancing'

td y6rum?aha wirataha sinima
the beasts fearful fdu/pl

tdyorum?ahawiratahasfnima
‘some fearful wild beasts®

Thus it does not seem unreasonable to suppose that the person/number
suffixes are actually clitics. This accounts for their stressability,
their ability to function as independent pronouns, and the fact that
they are not affixed to the element whose person/number features they
mark .,

If there is an independent category clitic, then there should be no
problem assigning the semelfactive affixes to this category, even though
there is no independent morphological or syntactic evidence for this,
They can belong to the clitic class just as the person/number affixes
do.

Beyond the inflectional suffixes given so far, there are other
classes of suffixes. These follow the rule that no monosyllabic suffix
is stressed. However, they do not follow the rule that all polysyllabic
inflectiona] suff ixes are stressed on their first syllables. Im fact,
all polysyliabic noninflectional suffixes are stressless except the _
following three illustrated in (67).6 Notice that thesé too undergo the

destressing rule presented above,

6plus one more, &ni, to be discussed below.
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67)  (ntfpan

rd ’
1dwu htEpan => ldwehtEpan
night every ‘every night'

Téhe
hindi 1éhe n > hihciléhen
there right prt ‘right there'
Lok

kiiwa t6hku -> kiiwatdhku
duck dim,-sfx. ‘bird'

sd& tdhku > s&tohku

dog dim.-sfx, 'puppy’

In comparison, there are many other noninflectional polysyilabic

suffixes that are not stressed at all. Some of these are given in (68)

below.

(68)  td wisi hoi 7ama 2> tAwisihe?Ema
the water fsg and 'and the water!
tdni k?ahéa -> ?6nik?ahé§
I-go will 'I'11 go!

Tdwi taha ->  Miw?EhE
he not ‘It's not him'
76ni  nahku ->  6ninahku

person Tike *like a person’

We will adopt the simplest proposal: there is a rule making
noninflectional suffixes extrametrical prior to stress assigmment. The
three suffixes in (66) would be stressed lexically.

This completes my discussion of bound suffixes in Tunica. To sum-
marize, these suffixes fall into several classes. First, there are
monosyllabic suffixes inflectional or ngninflectional, These are always

stressless. This is a consequence of the extrametricality rule of the

analysis given in (45) above, Second, there are polysyllabic inflec-
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tional suffixes. These are always stressed on their initial syllables.
This was due to their status as clitics, which allowed them to function
as domains for phonological rules like stress assignment. The c¢litic
status of such morphemes explains why the person/number markers can
occur as independent pronouns, and why they do not have to occur
directly on the noun whose person/number they mark. Finally, there are
the noninflectional polysyllabic suffixes. These must be clitics as
well, since they can occur outside the person/number clitics. I
suggested that these are made extrametrical by a rule applying just to
them.
4,7.1.2 Prefixes

Tunica has only monosyllabic prefixes. These can be divided into
three classes: noninflectional prefixes, possessor markings, and td: the
agentive and articular prefix. In (69) we see examples of the

noninflectional prefixes. These surface consistently without stress.

(69) te mi 14 - . temi i
around red 'It's red all around®
ho péru siti nd - hopérusitihc
out fleat 3mpl when 'when they float out'
e
ha tithkue pdta kati &ni ->hatihkupdtakatEni

resultative kneel fall she-did quot 'she fell to her knees'

Following, in (70), are the prefixes marking alienable possession.
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(70} alienable prefixes
sg du du,pl b1
1 ?ihk tink
2m  wihk wink
2f {:?}5 ik d:; ﬂ) nk
3m  ?uhk Tunk sthk
3f  tihk sink

These are stressless like the prefixes in (69) above. In {71} below are

some examples of alienable possession.

(71) wihk ?6ni  sEm -> wihk76nisEm
your person mpl 'your peopie®
Tihk tira => ?ihtira
my cloth ‘my cloth'
>, 4
?ihk hQsani -> ?ih0sani
my vine ‘my vine'

Notice that the [hk] is often deleted via the consonantal apo-
cope rules presented in £,5.3 above.
This set of prefixes can be opposed to the prefixes marking in-

alienable possession. These are given below in {72} in table form.
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(72) inalienable prefixes
sg du du,pl . pl
1% 7in
2m wi win
Yhe') he
2 { (7,
hi Mi
. A
3m ?u tun si
3f i sin

Unlike the alienable prefixes, these prefixes always occur stressed.
Also, they occur without the [hk] augment. In (73) below are some in-

‘alienably possessed nouns.

(73 sin  hkéni -> sinken
their hand 'their hands®
' v NN
ti gdci  hcthion - tigacihcthin
her mother fsg prt ‘her mother'

Many inalienably possessed nouns begin with vowels, and so this stress
property of inalienable prefixes is not apparent owing to the vowel’

deletion rules, Some stems of this type are given in {74} below.

(78) W ésini > sini
his head 'his head"'

s «
26 ghaya  hci > 0n0yahe

his sibling fsg ‘his sister!'
Note that inalienably possessed nouns cannot occur without possessor
marking.

Lastly, in (75) below, the articular and agentive prefixes are
exemplified. Like the inalierable possessor markers, they are stressed,

and trigger destressing when adjacent to a following stress.
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(75) td ndra ku -> tdnaraku
the snake msg 'the snake'
t4 wisi hoi - tawiSindi
the water fsg 'the water'
td hdra => tdhara
agent sing 'singer'
td hipu -> tdhipu
agent dance ‘dancer’

To account for these different stress patterans among the prefixes,

I propose that some of the prefixes, the inalienable, agentive, and
articular prefixes, are stressed lexically, but the other prefixes, the
alienables, are subject to normal stress assignment,

This analysis is somewhat problematic for the syncope ruile.
Comparing (75} and (76), we see that syncope can apply to the articular
prefix, but not the agentive prefix. To account for syncope involving
the articular prefix, the rule must apparently be revised to allow it to

syncopate some stressed vowels. Consider the forms in (76) below.

(76) td ni ku -> téniku
the person msgq 'the man’®
v s w
td ?iyustla ku -> tiyusElaku
the opossum msg 'the opossum®
t4 ?éru -> tdteru
agent laugh 'laugher!

ATso, some rule for deleting the glottal stop that should result from
application of syncope must be posited. Otherwise one would get:
*[t#6niku). Let us.consider first the revisions that must be made for
the syncope rule. The original formulation of that rule from (23) above

is repeated as (77) below for convenience.
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(77) Syncope
i
Vv -->f/ _ ([+glot]) v
The E-stress] condition on the focus of the rule was motivated by the

examples in (16) repeated below as (78).

(78) mé 78ki -> méTEk i
search she-did 'she searched'
p6  2dki - po0Ki
Took she-did 'she looked'

Comparing these examples to the ones involving the articular prefix
above, a by now familiar generalization emerges. The syncope rule is
apparently blocked not by just any stressed syllable, bu£ only by a
stressed lexical item, [mé] and [p6] are verbs, while the articular
prefix is a function morpheme. ‘This suggests that the difference is to
be traced to the Prosodic Rooting Constraint, However, it is not imme-
diately clear how this should work, as syncope does not produce output
where elements are destressed. The following rule will work, but it is
clearly ad hoc.

(79} Syncope (revised)
Vi --> § 7 __ (T+gloth v
Condition: ¥; cannot be the sole vowel of a lexical item.

If this is the ruie though, then why does it not apply in the case
of the agentive prefix? (tdhara *dancer' *tdra; t&?eru 'laugher’
*téru,) The agentive prefix is a function morpheme like the articular
prefix, and we would therefore expect it to undergo the rule just like
the articular prefix. This daes not happen though, leasing us to posit

that the agentive prefix is marked as an exception to syncope.
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To account for the absence of glottal stop in [t6nil, the following
housekeeping rule is proposed.
(80) - ﬂ /I #C
4.7.1.3 Susmary

In the preceding two sections, particular analyses of prefixes and
suffixes in Tunica have been offered. These analyses posited several
different mechanisms for stress assignment to affixes, but the same ruie
of destressing for both bound and free morphemes. We conclude then that
the evidence from free and bound morpheme affixation motivates a
destressing rule like (57).

4.7.2 - Left Destressing

In addition to the rule of destressing presented above, there is an
another rule of destressing. Hereafter, the rule already presented wilil
be referred to as Right Destressing. In this section, I will outline
the evidence for a latter ruﬁe of Left Destressing, and give a prelimi-
nary formulation of it.

The rule of Left Destressing applies in two environments. First, it
removes a stress immediately before the quotative morpheme dni. In
addition, it applies to remove a stress immediately before two of the
four phrase-final melodies: the high and the falling melodies, The
forms in (81) illustrate how the rule applies with the quotative

morpheme.
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- : v v
(81) mili &ni -> milEni (82) ti  yasi -y tiyasi
red quot *They say it's red’ she angry 'she's angry'
rd
» < 3 3 - \f
ylru dni -> yurQni 10ta wi wana n -> 10ta wiwdnan
leng quot 'They say it's long' . run  you want prt 'Do you want to run?'
(¥4 v . v v LN
sin srdka pdnu 4ni -> sinsridka panOni . Tu yasi 7aki ani => tuydsIEkEni
mdu frightened very quot ‘'They say they were very frightened.' he angry she-did quot 'They say he got angry’®
4.7.2.1 Phrase-Final Melodies wihk ya ki -> wiyak?
you go imper 'gol' —
Before showing how Left Destressing applies before the high and v ’
yuka wi  ht  sehi ti aha ani histahahk ->
falling phrase-final melodies, I must first explain what these melodies arrive 3msg when sunrise 3fsg not gquot still
TS PN
are. Haas says that every phrase ends with one of four phrase-final -> yﬁkawihé, séRitEhENT, h%gtahshk

*When he got there, They say Tt wasn't daylight yet,'

melodies: high, low, rising, or félling. These melodies are usually
These melodies mark different moods as in (83) below.

realized on the final vowel of the phrase, although under special cir-
(83 High

cumstances they may be realized on the penult of the phrase. Under
If the phrase-final word is indicative and predicative.

(82), are examples of the four melodies. The notation is as follows.
Rising
High is marked with an acute, low with a grave, rising with a hacek, and
If the phrase-final word is interrvogative and predicative;

falling with a circumflex. Stresses never occur in phrase-final . or sentence-internally if the phrase-final word is not in
the main clause and/or nonpredicative.

position, so using an acute to mark stresses and high melodies is not
Low

ambiguous. .
If the phrase-final word is quotative and predicative; or

sentence-finally if the phrase-final word is not in the main

clause and/or nonpredicative.

Falling

If the phrase-final word is imperative and predicative.
4,7.2.2 Lleft Destressing Formalized

The data in (84) below show how stresses are eliminated before the

phrase-final high and falling melodies.
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(84) 1452 - ?asd

she-comes 'she's coming®
p6 ?%a n -> po?ﬁn

look 2fsg imper 'Look!"'

10ta kani -  10takanf

run lsg{hab) ‘ 'I {can) run' -
p6 ¥ n -> po??ﬁ

look 2msg imper 'Look!!

This destressing does not apply before the low or rising melodies., This
is illustrated in (85) below.

; W
(85) 26r1s mir2uwgn? * 2dris mérzuwani
'They say he went back home.'

-~ . -~ .
10ta wiwdnan * 10ta wiwanan
‘Do you want to run?'

To account for the destressing properties of high and rising melo-
dies, I propose: 1) that contour tomes be factored into component level
tones {rising = Low + High, and falling = High + Low}; 2) that there be
a rule of Left Destressing that applies before dni and high tones. 1In
Hayes' theory, this gives us the following rule in (86).

(86) F-->8/7___ ¢ j+ m‘)

L))

The analogous rule in terms of DTE-theory is given in (87) below.

an In the configuration: (* 5“1_?
T

(I) Py

1 -2z~

Prune the constituent dominating 1.
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4,7.3 Rhythm

In addition to the rules of Left and Right Destressing, Tunica also
exhibits superficial rhythm, This phenomenon is terimed superficial,
because it is transparently a subcase of Left Destressing. In this sec-
tion, the rhythmic stress shift in Tunica is exemplified, and the
necessary formulation of the rules is put forth.
4,7.3.1 Data Supporting a Rhythm Rule

In section 4.7.2 above, it was demonstrated that there is an
apparent destressing before a high or falling phrase-final melody, and
the quotative suffix #ni. However, the data in {88) below show that if
the destressed syllable is preceded by a stressless {monosyllabic) pre-

fix, then stress shifts onto that prefix.

(88)  ti ydsi > tiyass
she angry 'she's angry'
wihk yd ki - wiyaki
you go imper 'gol!
ho péd  ku => hépoki
out Took 3msg 'he locks aut'
Tu wina -> Flhwand
he want ‘he wants'
te  mili i o temi1Ent
around red quot 'it's red all around'

Notice though that a preceding stressless syllable is not sufficient for
rhythm; only a stressless prefix will qualify. This is illustrated in
(89) below.

(89) he érusa kdti -> hérusakat{
2fsg know she-does 'You find out about it'

*hérusdkat! or *hérdisakatt

In addition, the shift does not occur if the prefix is preceded by a
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stressed syllable (across a word boundary). This is illustrated in (90}
below.

g I
(90) 10ta Ziwdna -> 10t 7iwand
run  I-want 'I want to run.’'

*]6t ?iwand or *lﬁta ?iwand
4,.7.3.2 A Ruie
In Hayes' framework, a rule like that in (91) would seem to be ade-
quate. This ru1e'rep1aces a monosyllabic foot with a disyllabic foot
before a high tone or the quotative suffix.
(91) Rhythm Rule

z 5 W / ?
X#CV+CVCp L H y=> X4CV+CV Co{ H )

T jnq PN ‘fmﬂ
F
Condition: X # ¥ L Co

This rule is exceptionally complicated, and it begs for simplifica-
_tion within our present framework. As a first step toward this, notice
that the rule above is partially a recapitulation of the rule of Left
Destressing. It removes a foot before a high tone or dni. However, it
goes on to replant a stress on an initial polysylilable, provided that
syllable is not preceded by a stressed syllable. On this latter view,
rhythm should be seen not as moving a stress, but as Left Destressing
followed by Late Stress Assignment, where Late Stress Assignment builds
a binary left-dominant foot at the beginning of a word, just in case

this does not create a clash with any preceding syllable. A tentative

formulation of this rule is given in (92) below.
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(92) Late Stress Assignment

L] W
X#CV+CV => X#CV+CV
F
Condition: X # ¥ L )
This rule is trivially reformelable in DTE-theory as in (93) below.
(93) Late Stress Assignment (DTE version)

N

S/
Y#CV+CV = X#CVY+CV
Condition: X £ Y é Co
it may be possible to simplify the DTE-version of this rule, if, as
a late rule, it can be considered a metrical transformation. If so,
then it would fall under the Clash Resolution Hypothesis, unlike normai
stress assignment, and would only be allowed to apply when it did mot
produce clashes. This eliminates the need for a condition on X.
Furthermore, the binary regquirement need not be included in the rule's
formulation, since it too follows from the Clash Resolution Hypothesis.
The DTE-version can then be stated as in (94).
(94) Late Stress Assignment (DTE-version; revised)
Build a left-dominant foot on the left margin of the word.
Beyond notational elegance, these formulations are empirically
superior. They predict Late Stress Assignment even when Left
Destressing has not applied. The data in (95) and (96) below support
this, (95) gives forms showing how the prefix [ki] is stressless. In

(%), this prefix has been added to a stem already bearing another pre-
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'fix. (This is the only prefix I have foﬁnd that can be added on like
this.} In this case, the prefix carries stress. This follows though if
Late Stress Assignment exists in the grammar. Two stressless prefixes
in a row constitute appropriate input to the rule even though Left
Destressing has not applied.

(95) ki pata micu 7ahki dni -> Kipdtandczuhkéni
in fall dive he-did quot 'He dove and fell in’

rd
(96) e niri ki Fuhk pEka ?Ghki 4ni >
his teeth in him kick he-did guot

I rs
->  Hinir k?uhpEk?uhkEnt
'He kicked him in the teeth’

4.7.4 Summary

The preceding sections have outlined the rhythm and destressing pro-
. perties of Tumica. It has been demonstrated that there is a rule that
destresses the second of two consecutive stresses: Right Destressing.
Above, this rule was formulated in Hayesian terms and DTE terms. At
that point there was evidence favoring ome formulation over the other.

It was also demonstrated that a rule of Right Destressing destresses
a syllable before a high or falling tone and before the guotative
morpheme dni. This rule was also given two formulations: Hayesian and
DTE.

Lastly, it was argued that though there is superficial rhythm, this
is ultimately & consequence of Left Destressing followed by a rule of
Late Stress Assignment. In addition, the DTE theory was shown to be
superior for formulating the rule of Late Stress Assignment.

This discussion partially confirmed the Clash Resolution Hypothesis.

Each of the rules posited either removes clashes or is limited in clash
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environments. However, the theory developed in chapters two and three
has not been fully exploited. That theory made crucial use of the rule
prune alpha, However, this rule does not seem to be operative in
Tunica. One rejoinder here might be that because Tunica does not appear
te have word trees, it cannot, in principle, make use of prune alpha.
In the following section, I will argue rather that Tunica does have word
trees, and that it actually does exploit prune alpha in a direct
fashion,
4.8 A New Analysis

In the following section, 1 propose an analysis of Tunica rhythm and
destressing that depends crucially on two assumptions. First, I propose
that there is an abstract word tree in Tunica, Second, I propose that
the real mechanism of rhythm and destressing in Tunica is Erggg_élgﬂg.
4.8.1 Tunica Word Trees

In this section I will describe and motivate a proposal for abstract
word trees in Tunica, In section 4.8,1.1, the proposal is described.
Ip section 4.8.1.2, evidence from destressing in morphologically complex
forms is offered in support of the propesal made in the previous sec-
tion. Lastly, in section 4.8.1.3, evidence from intonation is adduced
in support of the proposal.
4.8.1.1 The Word Tree Proposal

If Haas is right about the amount of "force" with which different
stressed syllables are uttered, then any word tree in the language must
be viewed as abstract. By this I mean that its effects are indirect
rather than direct. Existence of such abstract word trees may be

deduced from the consequences such a model has for phonological rutes
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depending on it, and not by any relative phonetic ranking it might
impose on resulting stresses.

Let us assume that the word tree in Tunica is left-dominant, and
that it is constructed cyclically. Thus as stressed morphemes are added
to a base, they are adjoined as strong left sisters if prefixes, or as
weak right sisters if suffixes. If they are stressless, then they are
incorporated as weak daughters of the nearest foot.

This is illustrated in the examples below. First, in (97) is an
example of a stressed suffix being added to a stem. Since it is a suf-
fix, it is adjoined as a weak sister of the stem.

(97) Tdwu+htEpan
T —
In example (98) below, a stressed prefix is added to a stem. Since it

s a prefix, it is adjoined as a strong sister to the stem.

(93) td+ndra

o Q.

_(l)_l_

}
In example (99) below, a stressless suffix is added to a stem, and its
syllables are adjoined as weak daughters of the preceding foot.
(99) mi li+aha

v
Lastly, in (100) below, a stressless prefix is adjoined as a weak

daughter of the following foot.

209

(100) ?uhk+ndra
~ 9y
It

The cyclic nature of word tree comstruction generates more cbmplex
structures though when more than one morphological operation occurs.
In addition, the order of morpholegical operations will to some extent
dictate the prosodic structure of a word. This is exemplified in the
following example (101). Here we see a éompound made up of an agentive
noun [td+pdlal 'trap' plus another noun [yd] 'deer'. The agentive pre-
fix is added on first. Mext, compounding takes place adjoining [yd] as
a strong left sister to [tdpalal. Subsequently, the articufar prefix is

adjoined as a strong left sister as well. The full word means 'the deer

trap*.
{101} tdtyattdtpala
] I 0o 9
o ¢ 9.
"
/
rd

L'/

Following in {102) is another morphologically complex case. Here is
a base [kdwa] 'duck' that undergoes diminutivization, and then com-
pougding. The diminutive [téhkul, since it is stressed, is adjoined as
a weak sister of [kilwal. Then the whole complex undergoes compounding
and [mili] 'red* is adjoined as a weak sister as well. The whole

comp lex means ‘cardinal’,
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(102) kdwa+to(hku)+mf1i
o 0 0/

L] 4
j o

i

For now, let us put off justification of this tree structure. This
brief overview is meant only to show how the tree structure is
constructed. In the following two sections, it will be discussed in
depth.

On top of the word tree, phrasal trees are constructed as well.?
These phrasal trees are right-dominant, and are constructed in one fell
swoop, This entails that once words are assembled into phrases, they
are organized into prosodic phrases as well, and that these phrases are
then available as input for phonological rules.

In the following example (103), a sample sentence illustrates how
the phrasal trees are constructed, In this case, the phrase only con-

‘tains two words, and the tree is therefore binary.

. - v
(103)  tihei ti  ydsi o> tiRéi tiyast
she 3fsg angry 'She is angry.’ T ]
1 v
i
~
N

Example (104) below illustrates a slightly longer clause.

7The phrasal trees will be revised extensively when intonational
facts are reconsidered below,
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(104) ?ima 7?1  ydhpa pdnu -> ?2im ?iydhpa pani
1sq 1sg hungry 'I'm very hungry' ? 07 0

0 0 [}
S S I

. 0

!

N

4.8,1.2 Destressing in Complex Words

In this section, I will outiine certain facts that make problematic
the account of Right Destressing presented above. I argue that in order
to have an account for these forms, an abstract word tree must be
posited in Tumica., This proposal allows us to keep a simple analysis of
destressing, to extend prune alpha, and to account for problematic cases
previously unaccounted for.
4.8.1.2.1 Right-branching Structures

The following data in (105) show the effect of relative embedding
on the application of Right Destressing. In each case, an alternating

pattern is initiated by the first stressed syllable.

(105) yé 'deer? ri ‘house'
pdla ‘trap'y sdra fpray!
tdpala 'trap'y tdsara 'prayer’
ydtapéla ‘deer trap' ritasdra ‘church’
tdyatdpala 'the deer trap’ tdritdsara ‘the church’

Under the analysis of Destressing sketched in section 4.7, one would
have to specify that the rule iterates from left to right. This would
produce derivations as in {106) below. Here destressing scans from left
to right. Everytime it identifies a clash, it can apply producing the

output in {105) above.
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(106} tayatapala -> tayatapala -> tayatapala

0 00/ 0, 00 0 4]
Y SV v

Notice though that if an analysis in terms of the word trees
suggested above is adopted, this apparent directionality of the rule can
be seen to fall out from the independently motivated Trigger Prominence
Principle and bottom to top application., This is illustrated in (107)
below. First, the DTE of the domain is identified on L1. This is the
first syllable, and so clashes involving that syllable are eliminated
first. After that, clashes involving any other element on L1 are

resolved, This results in the correct output.

(107) tayatapala -> tayatapala -> tayatapala
L1 0-0-0~0 0y 0-0, Q. s
ci Y "
Lz 0-0-0, 0---0/ T L
Va

Thus, if the word tree proposal made above is adopted, an analysis
using prune alpha can be adopted, and unnecessary stipulations about
directionality of the destressing can be eliminated.

With other right-branching structures where all nodes do not clash,
the theory without word-trees is equivalent to the word-tree theory.
Following in (108) are examples of right-branching structures where the
second and third nodes clash, but not the first and second. In these
cases, both theories predict that the third node will be the node

destressed.
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(108)  ?41a [td  wici] - ?4latdwuci
reed agent whistle 'whistle!'
rihku [td tdmu] => rihkutdtomu
stick agent pound 'pestle’

Following {n (109) is the derivation entailed by the word-tree theory
with prune alpha. Since there is no clash on the Towest level involving
the BTE of the domain, other lower level clashes are resolved before the
higher level clash. This results in the correct form,

{109) ?alatawuci -> ?alatawuci

0, 0-9, 0, 0;//
l / i i’/ i 1
(e 1]

i |

Likewise, when the first two nodes of a right-branching structure

are clashing, both thecries predict the same results., They predict the
the second node will destress when it clashes with the first, The
examples in (110) below are instances of this.

(110) td4 nfisara ttkaha ku -> tdnisaratEkahaku
art child poor msg 'orphan boy'

td héritiE sdhu h;i ->  téherit7Esdhuhc
art bighoat other fsg 'the other boat*

This is because the clash involves the DTE of the entire word, as
illustrated below in (111).
{111) taherit?Esahuku -> taherit?Esahuku
8 A
T

Therefore, the word-tree theory can account for all the facts that

the word-treeless theory can account for and more. It can account for

the cases involving three simultaneously clashing nodes in a right-
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branching structure. The word-treeless theory can account for such
cases only by using the otherwise unnecessary parameter of direc-
tional iteration. .
4,8.1.2.2 Left-branching Structures

In cases of left-branching structures, the two theories make dif-
ferent predictions.

In clashes involving the first two ngdes of such a structure though,
they both claim that the second stress is destressed. This is

illustrated in (112) below.

(112) t§ céhta séma > téEahtasEﬁa
art Choc mpl ‘the Choctaw'
td ndka sEma > tanakasfha
art warrior mpl 'the warriors'

This fs because, as shown in (113) below, the DTE of the domain is the
first node in the tree.

(113) tacahtastma -> tacahtasEma

g0 0 o . 9y
[ ¥ j/ V
o, o
;

In confrast though, the two theories seem to make different claims
about clashes between the second and third nodes of a left-branching
structure. In such a case, the word-treeless theory predicts that the
third node will-destress, whi}e the word-tree theory seems to predict
that either will destress. That is, since the word tree defines no pro-
minence relationship between the second and third nodes in the tree, the
Trigger Prominence Principle says nothing about what should happen.

The data in (114) below show some Teft-branching forms invelving
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clashes between the second and third nodes. In these cases, the second
node destresses, not the third.

(114)  [tihk [?0ka téhkul] ?2dnima n  ~>
her child dim.sfx. mpl prt

-> tihk70katohk 2dniman
‘her children'

[kGwa tdhku]l mdli -> kiwatomé i
duck dim.sfx. black 'blackbird?

[kiwa téhku] mili -> kdwatomili
duck dim.sfx. red ‘cardinal'

[td [?6ni 111 sEma  ->  ténisisEma
the person male mpl 'the men'

[kiwa téhkul 70sta  ->  kiwatohk?0sta
duck dim.sfx. blue 'bluebird?

To account for these forms, the word-treeless theory would have to
say sonething very compliicated, Within the wWord-tree theory,
however, the analysis is straightforward. A1l that need be said is that
when prominence relations do not uniquely define a destresser and a
destressee, the right node is the default destresser.

Such a statement may seem ad hoc, but just such a parameter is inde-
pendently necessary to account for Hawaiian and Warao in Chapter One.
Since this is so, one must surmise that the word-tree theory is in
better accord with the facts here as well.

I have been unable to find forms illustrating a three way clash in a
left-branching form. This is somewhat unfortunate, but does not leave
room for doubt since both theories make identical claims about such
forms. The word-treeless theory, since it incorporates a left to right
directionality stipulation, predicts that the second node would

destress. The word-tree theory also predicts that the second node will
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destress, since the first node in such a structure is the DTE of the
whole domain.

In conclusion, we have seen that when faced with data involving
morphalogically complex forms, the word-treeless account of destressing
in Tunica breaks down. It cannot handle right-branching forms with
mh]tiple clashes, and it cannet handle left-branching forms where the
Tast two ﬁodes clash, In contrast, a theory employing an abstract word
tree of the sort outlined earlier, and prune aipha, can account for
these cases directly without recourse to ad hoc stipulations.

Recall that gjgﬁi and kdta undergo syncope and destressing because
they are function words. In contrast, lexical items cannot undergo .
destressing because destressing a lexical stress would violate the
Prosodic Rooting constraint. In fact there are other apparent lexical
stresses that can undergo phrasal destressing (Left Destressing). These

are given in (115) below.
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(115)  1ldhoni téhku  ndra ta he >
early dim.sfx. get-up 3mpl when

~>  ldhonto ndratahc
*when they got up early'

‘ v
rOhpan stéhku 7aki 3§ k?i he  ->
near quite sit 2Zmsg cond when

->  rOhpanstohk 70k?ik?1he
'if you sit gquite close®

td 1dyi wé hdyiht -
the fire kindle on

->  tdyiwo hdyiht
‘on the fire'

td 28yi w6 hEra wina k71 he ->
the fire kindle watch 2mdu cond when

=>  tdyiwo hErawfnak?ihc
'if you watch the fire'

The number of examples is not awesome, yet a generalization is
apparent. Phrasal destressing can apply whenever the rooting constraint
is not violated. This is exemplified in (116) below.

(116) tayiwd héyint R taii:P hdyint
Yiv-T ¥y
E g
N ~
rohpanstéhk 2ak2ik?ihe
A
fo

rOhpanstohk ?0k7ik?ihc
-2 0 i) g
|/ . |//
i f
{
0
c

i
a
i

That destressing is applicable here is predicted by the word trees

and Prosodic Rooting. That Left Destressing, rather than Right
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Destressing, applies follows from the right-dominant word tree and left-
dominant phrasal tree, and the Trigger Prominence Principle.
4.8.1.3 Intonational Support for a Word Tree

In this section I will outline some evidence from intonational
alignment in Tumica that strongly supports an analysis of destressing
that makes use of an abstract word tree. This evidence Teads one to
conclude that an abstract word tree is independently required.

It was observed above that the high and falling phrase-final melo-
dies induce Left Destressing and superficial rhythm. Typologically,
this is very strange. I know of no other language with a full-fledged
stress system and this kind of degenerate tonal system. It is bizarre
that the tonal system should affect the stress system in this way too,
and that it should IeaVe lexical items completely stressless in its wake
{Cf. 'Look!';(84)). C(loser examination though suggests a different ana-
Tysis. Following I give Haas' (1940) description of the phonetics of
the tonal melodies.

“{1) When the high melody is used, the ultima is pitched

roughly a minor third higher than the penultima. The

first stressed syllable is normally a major second higher

than any of the succeeding syllables except the ultima.

ATl intervening syllables (stressed or unstressed) are

ordinarily uttered on a monotone. If there are any

unstressed syllables preceding the first stressed syllable,

they will have about the same pitch as those intervening

syllables.”

"(2) When the falling melody is used the ultima starts

about a minor third higher than the penultima and then

slides quickly downward about a perfect fourth or fifth.

In other respects the contour of this type of phrase

is like that of one having a high melody."

"(3} When the low melody is used the ultima is pitched

about a perfect fourth or fifth lower than the last
stressed syllable which in turn is pitched about a minor
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third higher than the immediately preceding syllables. Any
unsiressed syllables coming between the last stressed syllabie
and the ultima have the same pitch as the Tatter. The first
stressed syllable (unless it is also the last stressed
syllable) is ordinarily pitched a major second higher than
any succeeding syllable except the last stressed syllable.

The intervening syllables are monotonous."

“{4) When the rising melody is used the ultima starts about
a perfect fourth or fifth Jower than the last stressed
syllable and then slides quickly upward about a minor third.
In all other respects (including the pitch of the last
stressed syllable) the contour of this type of phrase is
like that of one having the low melody." (p.19-20)

These descriptions imply the following melody contours.

{117) o 6 0o 6 o
o,

o 6 o 4 o

st 3\

0o 6 o 6 0 Tow metody

ot y\_ |

o 6 o 6 o

AN y\ /

There is more goiﬁg on than the simple introduction of a tonail

high melody

falling melody

rising melody

melody on the last vowel of a phrase, The consistent presence of two
pitch prominences in each melody (marked x and y) is anomalous. The
association of the x-tone with the first stressed syllable is
unexplained. Likewise, the presence of the y-tone associated with the

last stressed syllable of the low and rising melodies is unexplained as
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well. Given Haas' view, that these are tonal melodies applied to the
ultima, these facts are difficult to countenance. However, if these
tonal melodies are seen as intonational melodies, then this can be
accounted for.

Consider first the Tow and rising melodies. In both cases, there
are mid (M) and (H) pitch accents aligned with the first and last
stressed syllables respectively, but for the rising meloedy, there is
apharent]y an additional high tone floating off the right margin of the
phrase. These require the following melodies: M* H* and M* H¥* HX.
Pitch accents are notated with an asterisk, and boundary tones with a
percent sign.3 The association procedure for the treeless theory is as
follows: within an intonational phrase, associate the first pitch
accent with the first stressed syllable, and the second pitch accent
with the last stressed syllable. The high boundary tone then associates
to the last syllable after toneless syllables have been assigned a
default low tone. The same rule inserting default low tones can also
insert a low boundary tone if the melody has no boundary tone. This

gives derivations as follows.

BThe system adopted here is a simplified version of Pierrehumbert
(1980). One difference is that the sagging around pitch accents is
achieved by a rule (to be discussed below) inserting low tones.
Another difference is the absence of phrase tones and optionality of
underlying boundary tones.
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N\ NN

o
{118) o 6 0 6 o o 6 o 6 o
H* Mx H¥x H¥

NN NN

pitch o §d o 6 o ¢ 6 0o 6 o
accent i } ! }
association M* H* M* H* H%

default o 6 0o 6 o 0o 6 o 6 o
Tows N I B Lo

L MY H¥L L% L #x L H: L H¥
boundary o d o 6 0 0o 6 o 6 0
tone [ T I T A [T I S N AN
association L Mx L H* L L% L ML H*L Ht

z::::c])ur ofo\ o fr\o o_fd\pj 01 (y
Contrast the cases in (ii&) with the final h%gh and failing melodies
from (117). With these the 'y' tone must associate with the final ‘
syllable. There are two methods for dealing with this. 1) Stipulate
that for the high and falling melodies, the 'y' tone associates with the
final syllable, or 2) Assign stress to the final syllable, and allow the
association procedure above to give the right associations. The latter

procedure has some nice consequences in accounting for the ancmalies

mentioned above, so it will be adepted here.
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(119) Phrasal Fooling

Build a right-dominant foot at the right margin of
a phrase for the high and falling melodies.

This provides the following kinds of derivations.

(120)
N,
6. 6° N :!\
0 6 o 6 o o 6 0o 6 o
M* H* Hx © ME R
b N L
phrasal c 6 o 6 6 o 6 o 6 6
footing .
M* H* HZ M= H*
Nobd N
pitch o 6 o 6 & o 6 o 6 &
accent o I ! I
association M* H* H% M* H*
! .,
g\\- 0 L é‘\ l l
default o 6 o & @& o 6 o 6 6
Tows B A O
. M¥ L L H* HX L ML L H*L%
} |
AN J l i
boundary o 6 o & 6 o 6 o 6 6
tone ol LS
association L Mx L L H* H¥ L ML L H* LY
final - / _ _ [
contours ofojo o o ofolo oo

This analysis allows us to maintain one association procedure, and

lays the basis for an answer to the destressing problem. One question
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was why do the high and falling melodies trigger destressing? The
answer is now obvious: they trigger destressing because they are the

DTEs of the phrasal trees. This is Fllustrated in the derivation beTow.

(121} MH
asa -» dsa -> dsa -> 4sd -> asd
0. 0 90 0
1 ~
9 L] T" Q
y 9 o

P

Another argument for the analysis above concerns final devoicing.
“"In case the ultimate vowel is [u] preceded by [k] or [hk], the low and
rising melodies may be placed, if desired, on the penultimate vowel,
e.9., Ltdnikul 'the man', [1dhontohku] 'very early'; in this event the
[u] is unvoiced. The remaining melodies are placed on the ultimate
vowel without exception, e.g., [pftakd] 'he walks'." {(p.14-15) This
suggests the following rule.
(122) ¥V -->[-ved) / k ___#
A [ul becomes voiceless after a [k] when it is stressless word-finally.
The fact that the rule only applies to the low and rising meledies is
now a direct consequence of the stresslessness of ultimas under those
melodies. On Haas' analysis, there was no explanation for this phenome-
non. (122); on the other hand, seems to be a reflection of the natural
tendency for stressless vowels to reduce.

One last argument for this analysis is that we no longer have to
countenance lexical items completely destressed by tones. A form like
dsa in (121) above is actually stressed.

One might object that Haas claims that such forms are stressless.
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Infact, Haas observes that sktresses disappear when a low or rising
melody is superimposed on a stressed penult. Rather than disappearing,
I would 1ike to suggest that superimposing any melody on a stressed
syllable in Tumica eliminates whatever independent cues there are for
'stress in the language., On this view then, stress disappearance is a
more general process than Haas originally thought.
Now consider the suffix dni. This suffix behaves just like the high

and falling melodies. It induces leftward destressing and rhythm,

(123)  wili 4ni milEnd
red dquot *They say it's red.®

témi Eni
'They say it's red all around.'

te mili d&ni
around red quot.

To get this result, dni must be added after word tree construction and
prior to phrasal tree construction just like the intonational melodies.
Thus:
(124) mili --> milEni ~-> milEni --> milEni
0 0 0 N
l/ i|/ Tl/ E/
it i i
i i |
Q
N i

What would permit this? There is no other phonological evidence

bearing on the issue. Ani behaves just 1ike it is in the word. This
should not disturb us though, as the other clitics of the language --
the person/number suffixes --also do not display a great deal of phono-
logical evidence of cliticization. Let us assume dni fs a late clitie.
That is, while the other “"early® clitics are added within the word tree,
&ni is added outside the word tree, This allows dni to trigger

destressing and to receive initial stress since it is a disyllable. It
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also displays a certain freedom of occurrence not expected with simple
affixes: it occurs on all major categories.

(125) td pdhpahkana hc nisara 4ni ->
the woodpecker fsg young-woman guot

s
> tépahpahkanahe nisardni  (N)
‘Tiey say the woodpecker was a young woman.'

yiru dni -> yurani (A)
long quot ‘They say that it was long.'

pita hk2ina 4ni >
waik he-was guot

pitahk?unéni
'They say he was walking along'

sin srika pdnu &ni  -> sinsrdka panﬁni
mdu frightened very quot 'They say they were very frightened'

In addition, &ni occurs putside all other affixes and clitics. "The
quotative postfix [dni] follows any other postfix which is used with the
same word . . . ." {(p.24) Following are some of Haas' examples.

-> Tldpiwik?ahcéni
'They say he'll die.'

(126) ldpi wi  k7ahca &ni
die 3msg future quot

aha &ni -> sinsékutEhéni
'They say she didn't eat them,'

sink sdku ti
3mp1 eat 3fsg neg quot

tihk p6 wi  Stuk?0n0 4ni -> tihp6wistuk?0hOni
3fsy see 3msg can't quot ‘He couldn't find her.'

This means that there must be two levels of cliticization.® Ope
level, with the person/number suffixes, prior to word-tree construction,
and one level, with &ni, after word-tree construction is complete. The
different properties of the clitics involved seem to merit this treat-
ment. The person/number markers do not destress a preceding stress in a
binary structure, but dni does. Alse, &ni occurs outside the

person/number markers.

9This is a counterexample to level-ordering. Cf. Mohanan (1982),
but also Dresher {1983).
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4.9 Summary

The analysis of Tunica has demonstrated the utility of trees in
accounting'fur destressing, even when hierarchical structure is not
apparent in the phonetic record. The trees proposed account for: 1}
directionality of destressing. 2) intonational alignment, and 3)
the interaction of destressing and intonation.

The account has also made crucial use of prune alpha. The different
directionalities of the rule could only be collapsed by a rule as
general as prune alpha. Superficially, there seemed to be at least two
destressing rules: Right Destressing, which destressed the right member
of a pair of stressed syllables in the environment of a clash, and Left
Destressing, which destressed the left member of a pair of stressed
syllables in the enviroﬁment of a clash, in certain intonational con-
texts, and before 4nf, It was only by exploiting the generality of
prune alpha, that these rules were collapsable.

The Rooting Constraint was also crucial to the amalysis. It was
imperative in accounting for the anticlash constraint on the syncope
rules, These rules were shown to be blocked by an extension of the
Clash Resolution Hypothesis. However, when the clash produced by syn-
cope could be eliminated without violating Rooting, syncope was not
btocked. Rooting was also crucial im accounting for the applicability
of prune alpha phrasally. Prune alpha only applies phrasally when the
output would not viglate Rooting,

" The Trigger Prominence Principle and bottom to top application were
also confirmed. These independently required principles allowed us to

aveid the ad hoc stipulation of left to right directionality for forms
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like tdyatdpala.

In conclusion, the same principles that were required to account for
English have beer confirmed in this analysis of Tunica. This is an
interesting result because English and Tunica seem quite different on
the surface. The theory developed here captures the core phenomena in
both languages. They both exhibit prune alpha subject to the principles
above: the Clash Resolution Hypothesis, Metrical Locality, the Trigger
Prominence Principle, bottom to top application, and Presodic Rooting.
This entails that metrically local clashes are resolved in accordancé
with the Trigger Prominence Principle and bottom to top application,
provided that Rooting is not violated. )

The two languages differ in certain respects though. First, the
arboreal grids constructed are different. English builds left-dominant
binary feet right to left with a right-dominant word tree and a right-
dominant phrasal free. Tunica builds left-dominant feet Teft to right

under a left-dominant word tree and a right-dominant phrasal tree.

(127} |
l English
bR TR
o o o(0) # o o o (o)
B o, 0
_g v s

Tunica

In the transformational component, English exhibits certain

eurhythmy constraints like the Quadrisyllabic Constraint. This
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eurhythmy constraint allows prune alpha to apply in cases where it does
not eliminate clashes, i.e. to apply in its Beat Addition mode.
However, prune alpha is still constrainable by the Revised Clash
Resolution Hypothesis, which required that clashes be minimized. In
contrast, Tunica does not exhibit any eurhythmy constraints, and there-
fore does not have anything like Beat Addition, though Late Stress
Assignment is vaguely reminiscent of it.

A modular approach to metrical transformations has proved profitable
in English and Tunica. To the extent that this approach captures
language-specific and crosslinguistic gneeralizations, the theory is

validated.
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