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THE INTONATTONAL SYSTEM OF ENGLISH ;
by
MARK LIBERMAN

Submitted to tue Lepartment of Foreign Literature and Linguistics
on August 15, 1975 in pertiel fulfillment of the requirements for
the degree of Doctor of Philosophy.

The task of a theory of Engiish intonation is defined as the repre-
sentation of stress, tune, and nhrasing, and the explication of their
interactions with each other and with the rest of the grammatical system.

It is argued that the assoclation of text (tone-less linguistic
material) and tume is accomplished by a metrical system, which essians
metrical patterns to text and tune, establishes a congruence between these
patterns in arny given case, and specifies possible alignmentis of the
congruent patterns with a metricel grid. Metrical patterns are viewed
as abstract structurings of complex events; metrical grids as ebstract
structurings of time.

A preliminary account of the phonology end morpholegy of the English
tonel system is given: a number of specific tunes are identified and dis-
cussed. It is argued that the tonal lexicon of English is ideophonic in
character, and that certain of its important properties follow from this
fact. The investigation of complex tunes and tune-sequences is observed
to reise important issues for syntax and sementics.

The theory of metrical patterns is argued to be of value in accounting
for English stress patterns. A metrical reformulation of the phrasal stress
rules, and a partial reformulation of the word-stress rules, seem to call
into question thLe theory of the phonological cycle. Results of a prelimi-
nary formelization of the idea of metrical grids suggest the resurrecticn
of the doctrine cf stress-timing. -

The role of a metrical system in defining English stress patterns, and
in coordinating turne and text, is related to a very general hyrothesis, first
suggested by St. Augustine, about the organizestion of temporally structured

behavior.

Thesis Superviéor: Morris Halle

Title: Professor of Linguistics



Whatever in this thesis is trve, is dedicated to my father,
from whom I learned that what is true is simple; +to Morris Halle,
from wvhom I learned the value of expressing simple ideas in a
formal way; and to a little girl in & yellow dress, from whom

I learned a simple truth about intonation.

What remains, is dedicated to those who improve on it.
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0. Introductic-

0.1  WH?

In the 200 years since Joshua Steele published his Essay

Towards Establishing the Melody and Measure of Speech, many works

© on this subject have come into the world. A number of them bear

titles rather similar to that of this thesis -~ The Intonational

System of American English, Prosodic,Systems and Intonation in English,

etc. Why, then, have I added another tract to this (already bewilder-
ingly diverse and extensive) pile? '

My interest in intonation stems originally from work in syntax
and semantics. As anyone who has ever labored in those vineyards
knows, it often happens that the way a sentence is said has a crucial
effect on its value as an example of some given principle. I was
frustréted at not being able to factor intonation out of syntactic
and semantic arguments with any confidence, not knowing what it really
was.. I wess equally frustrated by my attempts to learn what it was by
reading the existing literaturé in the field, which is split into a
number of separate and mutually unintelligible traditions, none of which
-seemed to provide satisfactory answers to the questions that interested
me.

I therefore set out to construct a theory of intonation from
first principles. My idea of the goals of the enterprise has remained

fixed from the beginning -- it Is set out in chapter 1, under the
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‘heading of The Problem. My idea of the underlying principles of
the intonational system has undergone considerable metamorphosis,
however. I will not bore the reader with a detailed history of
the various errors I have fallen into at one time or another in the
course of this two-year-long chutes-and-ladders game.

I think it is worthwhile, however, to make a general comment
on two properties that most of these errors have shared -- insufficient
ébstractness and excessive complexity.' For example, I associated
the tonal aspect of an utterance too,closely with its "textual"
aspect -- one breskthrough came vhen I became willing to conceive
of the "tune" as an entity which is in origin completely independent
of the "text"; not an aspect of the features of the segmental string,
not a set of suprasegmental diacritics, not even a separate string

of segments, but a completely independent structure. Each step in

this progression brought progress; each represented a more abstract
conception of the nature of tonal phenomena in English.

To give another example, I once sought to merge stress and tone
into a single system -- progress came-when I recognized that they are
entirely distinct phenomena. In reaching this conclusion, I came to
an understanding of the nature of stress patterns which, I believe,
allows a more natural and successful treatment of English stress rules
than is otherw{se possible -- this understanding was essentially a
move in the direction of greater abstractness, treating stress patterns
as structures defined on strings of segments, rather than sets of

features inherent in the segments themselves.
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With each of these moves in the direction of abstractness
came & concomitant reduction in the size and complexity of the
apparatus (perticularly the language-particular apparatus) necessary
to make the system work descriptively. Once the abstract concepts
themselves are defined, many apparently arbitrary aspects of the
descriptive system begin to fall into place.

This is all to the good, not primarily because order and
simplicity are aesthetically desirable properties of a theory (although
in my opinion this is true), but because the main goal of a theory of
language is to explain why language is soc humanly natural, a goal
vhich can only be apprroached by imposing the most rigorous possible
demand that the facts of human language should be orderly and simple

when expressed in terms of that theory.

In endesvors of this sort, my experience is that you find
vhat you look for. If your taste or creed inclines that way, you will
find plenty of wild facts to tangle with, and reasons to be dissatisfied
with the domesticated examples in almost anyone's garden. The surfaces
of nature are always rough; our everyday communication generally
bears as little relation to the linguist's constructs as a mountain
does to those of a crystallégrapher.

On the other hand, if you refuse to be content with surfaces,
and insist that the things we do so simply and naturally in everyday
speech really are simple and natural, if only they were properly under-
stood, then you will find your effort vindicated. A mountain is not a

crystal, but there is much in it that is crystalline.



0.2  HOW?

This is my third introduction in as many months, a fact which
points to the rapidly evolving character of wkat follows. Its evolution
is now, I hope, complete except for details of stripe and spot, but
the discerning reader will note certain evidences of immaturity
here and there in the text, for which I beg indulgence.
| Whenever I have been confronted with someone else's newish
theory, like everybody else I alweys ask various versions of the two
questions "well, what about phenomenon X?" and "what do you mean by
concept Y;“ where a wide range of constants are substituted for the
variables X and.Y; Whenever I myself have submitted infant theories
for the 1ns§ection of others, I get asked the same quéstions. The
only real answer to either kind of question, of course, is "whatever's
right; " this is not immediately satisfactorf to either party, but
if the discussion then attempts to thrash out what "whatever's right"
actually is, prcgress generallj results.

A number of people have helped-me in putting the ideas in this
thesis through such a process -- I might single out for special mention
the members of my committee, Morris Halle, Noam Chomsky, and Paul
Kiparsky, who have also inspired me by the example of their work.

Haj Ross found space, in a busy time of year, to read an early and
somewhat incoherent draft of chapters 2 and 3. Other helpful discussion
was provided by Mary-Louise Kean, who was kind enough to read the final
version as it came off the typewriter. In earlier stages of the develop-

ment of my ideas about intonation, I profited from discussions with
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John Goldsmith, Shosuke Haraguchi, Will Leben, Jacqueline Vaissiere,
and Shinji Maeda.

A different kind of thanks is due to those who have related to
my pilgrimage not as discussants but as participants. I have written
a pair of papers on aspects of intonation wiph Ivan Sag, an experience
to which I owe most of mj original (and present) conception of the
nature snd scoﬁe of the problem. Much of the proposal for a new
treatment of English stress rules (in chapter 4) was worked out in
cooperation with Alan Prince, withoué whose help it would never have
seen the light of day (although he should not be held responsitie for
any errors in the particular formulation which I present). My wife
Ida made the enterprise possible, in more ways than I can express;

the most minor of her contributions was to type the final draft.



1. The Problem.

1.1 Everyone knows that there are many ways in which a “sentence"
can be altered in its effect by the way it is sasid. In some cases

the alteration is such that we are inclined to say that the different
"ways of séying" & string of words reflect fundamentally different
sentences, that_is, different syntaétic structures. In other cases,
we would conclude that the same syntactic structure is being performed
in systematically different ways. In very meny cases, it would not be
at all clear what the correct analysis ought to be.

As a prethebretical expediént, we might bow to popular usage and
translate the "way of saying" a string of words as its intonation. Then
the kind of issue raised in the preceding paragraph becomes & part of
the more general problem of the status of intonation in grammar. The
issue for linguistic theory is, how and where should intonation be repre-
sented?

By "how," I mean to raise ihe same questions which we consider
in representing any linguistic phenomenon, that is, the questions of

underlying form (the most systematic, abstract mode of representation),

surface form (the most particular and concrete mode of representation

vwhich is of systematic significance), and derivation (how to relate
underlying and surface forms). .

By “where," I mean to raise a question which again is familiar to
us from the study of other linguistic phenomena, namely, at what point
in the derivation of a sentence should intonational representations be

introduced? Two related issues are, what other linguistic processes

\

\
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have access to information about intonational representations, and

what kinds of information can condition intonational derivations?

1.2 The nature of the problem will become clearer if we look at a

few simple examples.

l.2.1 Stress Differences.

. There'are a8 large number of cases in which differing intonations,
different ways of saying & string of words, can be described as differ-
ing patterns of stress. For example,’different placement of primary

1]

stress in the noun phrase "English teacher,"” as represented in 1.2.1/1,

results (normally) in a difference in meaning:

1 2
1.2.1/1 a English teacher
' 2 1l

b English teacher

By 1.2.1/1a, we would normally mean a teacher of English; by
1.2.1/1b, we would normally mean a teacher who is English (the fact that
this pattern can be violated by "contrastive stress" does not in any way
affect the conclusion that such a patfern exists).

The pattern just exemplified has beeﬁ explained in the following
way: the two versions of phrases like "English teacher” differ in
syntactic structure, the version in la being of the form noun + noun,

vwhile the version in 1lb is of the form adjective + ncun; there are two

different rules which can assign stress to such phrases, the "Nuclear
Stress Rule" (NSR) and the "Compound Stress Rule" (CSR); the different
constituent structures attributed to la and 1b will lead to different

semantic lnterpretations, and will also condition the assignment of
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ﬁrimary stress by ensuring tnat the CSR will apply to la while the NSR
applies to lb.

This account hes been called into question in the 11terature,l
but it seems to me to be fundamentally correct. The argument most

frequently used against it is that many noun + noun phrases go by the

NSR instead of the predicted CSR, while many adjective + noun phrases

take the CSR instead of the predicted NSR. &he examples cited fall into
three classes: first, those that arise because of what might be termed
the "information structure” of the examples, involving contrast,
anaphore etc.; second, those that involve some systematiec difference

in the semantic relationship between modifier and head (e.g., steel

/ - 7
warehouse, "a wa.ehouse made of steel," vs. steel warehouse, "a ware-

house for storing steel"); and third, those that seem to reflect idio-

/7
syncratic properties of particular lexical items (e.g., Madison Avenue

7/
vs. Madison Street).

We will return to this issue in a later section. For now, I will
simply state my conviction that examples of the first kind are irrelevant
to the question of whether there are rules of sentence stress which
depend on syntactic structure, demonstrating only that other factors
are also involved in determining stress patterns, while examples of the
second and third kinds actually support the view that stress assignment
is (in part, at.least) structure-dependent

Thus, if we accept the traditional analysis, we have for this
case of intonational differentiation both a description (in terms of
stress pattern) and an explanation (in terms of the differential

application of the NSR and CSR). We could cite many cases of intonation-
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al diffcrentiation by stress pattern in which the exp.anation is much

less clear. However, as long as we have a mode of description (in
terms of relative levels of stress) which is adequate to differentiate
among the cases which we are attempting to explain, then we are in a
good position to look for the explanation.
An example of a case where this situation obtains 1s the following:

/ /
1.2.1/2a John called Mary a Republican, and then she insulted him.

Ve
b John called Mary a Republican, and then she insulted him.

K4

Such examples have been discussed by Green, Lakoff and (most
systematically) Williamsa; many of the properties of these cases remain
somevhet  puzzling, but there is little difficulty in determining what
the facts are, since almost any notation in which levels of stress are
distinguished will suffice to define the body of data to be accounted for.

Although the notation of patterns of stress, however it is accom-
plished, is able to support a great deal of interesting research, and
obviously corresponds (at least "n part) to some real linguistic property,
it does not answer all the questions about the "way of saying" a string
of words which we raised in 1.1. It falls short in two ways -- first,
differentiation by stress pattern is given an underlying form, but we

are left far short of its surface form. Nothing is said about how a

given(épress patté?jjwill be realized phonetically, how it will affect

(as 1t obviously does) the pitch, intensity and timing of the utterance
of which it is an abstract property. Secondly, no account of any sort
is given for those cases 1n which utterances with identical stress

' patterns are given different "meaninggtby variations in pitch contour,
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in intonai 1onal phrasing, etec.

These inadequacies are not arguments against the theory of
stress patterns, but merely a demonstration that it is insufficient,
and must be supplemented (at least) by theories of pitch contour and
intonational phrasing. In fact, investigation of these additional
phenomena will show all the more clearly that a theory of stress
patterns, in some form, must be a proper sub-part of the theory of

intonation as a whole.

-

l.2.2 Tune Differences.

A second set of cases where identicél strings of words are
intonationally differentiated, consists of example-pairs whose stress
patterng are identical, but whose Fp contours are different in a way
that affects meaning. In these ceses we could sgy that the szeme words
are being said with different "tunes."

Some simple exaumples of tune differences are given below,3
specifically, four different versions of tpe noun phrase "an English

2 1

' All four versions have the stress pattern English teacher

teacher.'
(in SPE,+ notation), and all of them £;tain the meaning previously noted
to be characteristic of this stress pattern, "a teacher who is English."
Nevertheless, they differ among themselves quite considerably in other
aspects of their "meaning," at least with respect to the circumstances

in which it would be appropriate to use them.
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1.2.2/1 _ .

- L\.
] 4 [ 4

[}
L .

GJ'\_ En'g'li;_kj te a c.hev(f 4

Exemple 1 sabove is a falrly peutral version of what mey be

called "declarative" intonetion.

1.2.2/2 R e e e o

arrv\ ~

-

i

~

.an VE}'\.aj“s h te _Of'.&hwe\f' 7

a—— +

i
v

Example 2 represents the intonation which is commonly used in

asking yes/no questions.
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1.2.2/3 R S .

e,

L ot
12

__an € gl 'sh -te;g chew!?

o — g -

Example 3 shows a tune which is often used in expressions of
incredulity -- this instance of it might, for example, be employed by
an Anglophobic anti-intellectual who has Just been informed that his

daughter is to marry a teacher of British origin.

1.2.2/4

— e

\

.ah'jena \f'sb “1:«'.¢:,.‘_c'h¢=:\r~w

\
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In example 4 we have a tune whose meaning in this case might be -

something like "what I'm saying is perfectly obvious -- what else could
the answer be?" This contour i3 studied in some detail in Sag and
Liberman 1975.

"In the investigation of such "tune differences" we are hampered
by the lack of any generally accepted notation in terms of which to
describe them. Since the essence of any notation is a theory (expressed
o¥ implied) about the nature of the thing notated, this lack of an
agréed-cn notation reflecté the lack of a theory of "tunes" successful.
enough to merit general acceptance. )

There are, of course, a number of proposals in the literature
intended to fill this need -- some of the more prominent ones wiil be
reviewed-in a later chapter. However, none cof them allows us to
answer the questions raised in 1.1 in an entirely satisfactory way.

Even without a theory which would specify the underlying form,
relation to the rest of the grammar, and surface form of "tunes" such as
those in 1.2.2/1-4, it is possible to study such "tunes" in a fruitful
vay. Simply claiming that certaln cases are systematically different
from each other, as we did in refefence to these four simple examples
(& procedure which is carried but in an infinitely more ambitious and
systematic way in the 1iterature),is an advance, in that it helps to
" define the Jjob that a theory of intonation must do. Examples, and
classifications of examples, are easy enough to multiply; such investi-
gations are often interesting in their own right, for the light that
they are able to shed on issues in semantics, pragmatics and even syntax.

However, as anyone who has done much reading in the literature on
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intonation ié well aware, it is possible to describe quite systematic--
ally a very large number of examples of "tunes" without making much
progress towards answering the fundamental questions of what these
"tunes" are, and how they should be integrated into linguistic
descriptions. Furthermore, the description of even moderately comj:lux
cases becomes quite murky, and we often find very basic disagreements
about how to describe what is going on, even in those rases where all
parties have got the Fo contour right. This descriptive murkiness
is a direct result of the lack of thegretical agreement and/or under-

standing.

1.2.3 Phrasing Differences.

A third mode of intonational differentiation involves cases where
"intonational phrasing” distinguishes one example from another. This
phenomenon is often discussed in terms of the location of "commas,"
"pauses," "intonation breaks" etc., although not all examples lend them-
selves very easily to such treatment.

Differences in phrasing often reflect very basic changes in the

nature of the sentence under consideration --

1.2.3/1e Sam struck out my friend.

b Sam struck out, my friend.

Thus without a "comma" or "intonation breekx" in front of it, the
noun phrase "my friend" is the object of the verb "struck out"; when n
the "comma" precedes it, the same noun phrase is a vocative.

In this case everyone would agree that the intonational difference
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corresponds to (and presumsbly results from) a difference in syntactic -
form. Our understanding of such cases is roughly comparable to our
position with regard to stress patterns -- we can describe the phenomenon
(e.g., by inserting or removing a comma) in a way which is adequate to
allow us to study its distribution; ‘in some cases we can explain that
distribution (e.g., by hypothesizing that “intonation breaks" occur at
certain sorts of syntactic boundaries); but we have no satisfactory
way of describing the effect of intonation breaks on what Joshua Steele
called "the Melody and Measure of Speech."

We also lack a general theory of what "intonation breaks" are,

a theory which would ansvwer questions like: is there more than one kind?

. are some stronger than others? what is the relation of IB's with

noteble syntactic and/or semantic effects to those cases in which the
speaker merely pauses to think of a word? what factors can determine
the position of IB's? what linguistic rules can refer to them? should
IB's be viewed simply as & kind of marker inserted into phonological
strings, as the "comma" notation implies, or are they instead the
various constituent boundaries of some sort of intonational constituent
structwre?

Questions like these must clearly by faced in constructing a theory
‘of intonational phrasing, but they also arise, at least implicitly,
vwhenever the task of linguistic description requires us to deal in any
detail with intonational facts.

One fairly straightforward example arises in connection with an
issue in the theory of semantic interpretation. In his thesiss, Howard

Lasnik points out that the presence or absence of an optional intonation
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break in front of certain ed junctive adverbials correlates with the

scope of a negative element associated with the main verb of the clause:

1.2.3/2a Senator Eastland didn't grow cotton, to make money.

2b Senator Eastland didn't grow cotton t> make money.

In 2a above we state that Senator Eastland didn't grow cotton,
and add that the reason for this was to meke monéy (1.e., by receiving
Government subsidies); in 2b we state that it is not the case that
Senator Fastland grew cottén to make money. This, difference can be
described by saying that in 2a the adjunct "to rale money" is outside
the semantic scope of the negative element, while in 2b it is within
- the scope of the negative.

Lasnik concludes that this distinctior should not be represented
as a difference in syntactic structure, but rather as an optionality
in the intonational phrasing of a single syntactic form, thus requiring
intonation assignment (or at least the asesignment of intonational
phresing) to precede the semantic interpretation rule thai determines
scope of negation. In a paper entitled "On Conditioning the Rule of
Subject-Auxiliary Inversion"6 I arguec. that in such cases an under-
lying difference in syntectic constitient structure is responsible for

both the scope difference and the phfasing difference.

| These two treatments of the same facts are primarily concerned
with the nature of semantic interpretation rules, but they also suggest
different views of intonational phrasing and its place in grammatical
theory. Many other problems iu syntax and semantics lead us into areas

of data where our description must (at lesst implicitly) make claims
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about the theory of intonation.

1.2.4 Mixed Cases

Although we have been treating stress, tune and phrasing as

separate issues, in many cases a change in one has some effect on the
others. Thus the stress difference in 1.2.1/1 will normally change

the pitch contour --

1.2.4/18 e

\\

— 1 - A Y T
L an English tea cher

R

1.2.4/1p

I \

| L L 1 S
an Ehj‘l.S"V\ tea cher

— e e - — ——m————
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Here the tune is in some sense the seme (both are examples of the
"declarative" contour previously mentioned in reference to 1.2.2/1a),
but the association of the tune with the lexical phonology is clearly
different. It is usually the case that a change in stress pattern
results in this sort of change in pitch contour.

When we change intonational phrasing, as in example 1.2.3/1,

both the stress pattern and the pitch contour are usually affected.

2 3 1

1.2.4/28a Sem struck out my friend.
2 a4 2

b Sam struck out, my friend.

3

Whatever the precise numerology ought to be, in the example with
my friend as the object, the highest stress is normally on friend,
vhereas in the example in which my friend is a vocative, the highest
stress is on out. |

Likewise, the two cases will have rather different pitch contours --

here is one possible version of the distinetion:

1.2.4/3e

da

S awm s:'('mc.k out my ' -Fv':e.y\,:cf.
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1.2.4/3p

¥

L. 4. 4 (]
T

"Sam struek.owt, my friend.

Another aspect of the interaction between stress, tune and

_ phrasing can be seen in the fact that 1.2.4/3b is rather different
from what we would normally find if my friend were object rather than
vocative, but struck out nevertheless received the main stress (because

of being contrastive, and/or because my friend was redundant).

1.2.4/4

}
i

e
| N

; —
S am strack ot wmy

'Fviéhc‘ .
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It is possible for the vocative to lack the terminal rise:

1.2.4/5

¢

SN

I ' } '] 2 e
T L] T T "7 T

Sawm Struck OV-'t, my  frend.

It is also possible for the case in which my friend is direct
object, to have such a terminal rise, for example in the environment

"Sam struck out my friend, but it took seventeen pitches":

1.2.4/6

- 3 - \/

Sam s+mkow1' NH ’ “e“"i( )
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However, in all of these cases the vocativé/object distinction
remains perceptually clear, at least in part because of the character-
istic pitch contours of the word out -- when the "comma" follows, out
falls to a relétively low pitch, whereas in the cases in which an object
noun phrase follows, out remains relatively high, with a subsequent low
pitch on the object. Thus the effect of intonational phrasing on pitch
contour cannot entirely be considered a secondary consequence of its
effect on the stress pattern.

We have seen that different tumes can be associated with a given

string of words without affecting the stress pattern or intonational

phrasing of that string; when we change the stress pattern, we may keep
- the tune constant in some systematic sense, but the particular way in
which the tune is associated with the lexical phonology, the observed

pitch contour of the utterance, will usually be changed; and when we

change the intonational phrasing, both the stress patitern and the pitch

cdntour will in general be affected.

Most of the cases which come up "in the field," so to speak, in
the course of investigating some intonational phenomenon, involve inter-
actions of the kind we've just discussed. Giving some sccount of these

interactions is therefore an importent goal for intonational theory.

1.3 Some Preliminary Postulates.

In order to sharpen up our statement of the problems which we'll
attempt to solve in the chapters to come, it will be helpful to make
explicit the assumptions on which the inquiry will be based. Some of

these assumptions are quite uncontroversial; others will be motivated
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briefly in fhis section; a few will simply be assumed. In general,
the only persuasive argument for such principles is that a theory based
on them works; therefore, our goal at this point is not to pefsuade,

but simply to explain.

Postulate #1: Lexical entries in English are not specified for tonal
features, but tone is a linguistically significant category in English.

By tonal features we mean the features which specify the under-

lying form of what we have been calling tunes. Thus postulate #1 says

that English is not a tone language, but does have tonal features which

are capable of being varied in a linguistically significant way.

Postulate #2: Tonal features are not inherent in the segments which

make up the phonological representation of an utterance in English, but
have independent identity.

We have observed that words in English do not come from the
lexicon with any tonal specification. Postulate #2 says that however
the tonal specification is achieved, it does not have the effect of
simply adding tonal features to the feature specifications of the segments
of the phonological string; the "tune" retains a separate identity.

Thig point of view has been defended quite persuasively for
certain African tone languéges in work by Leben, by Williams a1.d by
Goldsmith.7 This aspect of their theories carries over quite well for
English. One of its primﬁny benefits is that it allows for a single
tonal entity to be associated with several phonological segments, or for
& single phonological segment to correspond to several tonal encities.

This idea is implicit in many of the traditional theories of English
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intonation (e.g., that of the British school).

Postulate f}: Tonal representations consist of well-ordered strings of
segments.

If one\makeﬂ tie segments large enough, this could hardly fail to
be true; however, it is certainly conceivable that.tonal features could
overlap in various ways even at the most abstract level. For example,
vhere T, - T), are tonal features of some sort, we might have (schematic-

ally) some organization like:

K4

1.3/1 T, + T, + T3

.

Ty

Analyses of this type have been proposed, e.g., by Bailey and
by C:qystal.8 Their proposals might be exemplified in a case in which
T, - T3 is a feature such as falling, while T) is rising (this is
not quite how they put things, and should be viewed as a sort of free

translavion into the viewpoint being developed here):

-
— - -
i - .
-
-
. -
P
1.3/2 : -
-
. -
—
—
——
- -
-
-

—- p——

. -’
. ”
o
-
- e
-
. - -
—— - - .
-—
-
— .

Phenomena of the sort they describe certainly do occur in English.
However, I am not convinced that the classification they arrive at

corresponds to'any set of linguistically significant distinctions. Later
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on, we will consider some cases vwhich may lend themselves to an analysis

such as that in 1.3/1, and may therefore give us reason to withdraw

or modify postulate #3. It will nevertheless stand us in good stead in

the analysis of quite a wide range of material.

Postulate #4: The underlying segments of tonal representations are

static tones such as Low and High. ‘Kinetic tones are always to be
analyzed as sequences of static tones.

This principle is quite controversial, and will not be defended in
any detail in this section. There aré three kinds of arguments which
might bear on the issue. The first kind might be called the argument

from the nature of features -- those who believe that phonological

features in general express articulatory targets or configurations, rather
than articulatory gestures or procesées, will be inclined to believe
that tonal features share this property.

The second kind of argument may be called the tonemic inventory

argument -- here we claim that the observed set of liqguistically distine-

tive tonal entities has characteristics which are predicted by a theory

which enalyzes them as being mede up of static primitives. We might
9

cite in this connection some observations made by Crystal” on the

" Ynuclear tones."

restricted shape of that he calls "complex" and "compound
To discuss his views here would take us too far off the track; when
we return to the matter we will argue that he has captured a truth,
one which constitutes & tonemic inventory argument for static tonal
segments.

Thirdly, we might argue that a particular theory based on the

hypothesis of static tonal segments is able to predict a wide range of

\
[}

\
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observed intonational outputs on the basis of simple and consistent
underlying representations, acted on by a set of well-motivated rules.

This would be what we might call a tonological derivation argument --

chapter 3 may be seen as such an argument, which, in my opinion, is the

only kind that is really persuasive.

The ideas which we have been developing lead us to a mode of

representation which can hbe graphically portrayed in this fashion:

1.3/3 8, - . .8
"¢
Tl L] L L] Tm

On one level we have a conventional phonological representation,

1 through Sn (with the associated

constituent structure). On a second, independent level, we have a
tonological representation, consisting of a string of tonal segments
Tl through T;. As yet, we have no basis on which to decide wuether or
not the tonal string has any further structure.

Postulate #5: The association between tonal and lexical (non-tonal)

representations is established by linguistic rule.

It's of course conceivable that the two levels would represent
temporally independent channels, proceeding in parallel on the model of
simultaneously walking and chewing gum. This model is pretty clearly
empirically false.

The possibility of association does not, of course, entail the
necessity of asscciation -- some tonal entities, for example, might float

free, not being related to any particular elements of the "lexical"
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étring, but simply presernting their ordering relative to the fixed
points of those tones which do have lexical asscciation. A demonstra-

tion of the necessity of association for tonal segments wc'ld, of course,

be quite difficult, since it would require consideration of every system-
atically different case in the language. However, on thé principle that
we won't find rules that we aren't looking fd}, we will interpret
postulate #5 to mean that all associations are rule-governed.

It remeins to be se;n vhat it means to "associate" the two types
of representation. The view puf forward in the "autosegmental" theory
due to Goldsmith et. 2;'10 is that the association should be viewed as a

matching of segment to segment, which might be exemplified in a schematic

. way as follows:

1.3/4 8y \/32 73
L %

We will suggest a somewhat different way of viewing the matter

in chapter 2; however, the notation éxemplified in 1.3/t remains useful.

Postulate #6: Stress patterns exist independent of tonal representations,

as a property of the text (the non-tonal phonological representation).
This principle is clearly implied by the observations which we
made in section 1.2.2. We make it explicit here to avoid the possibility

of misunderstanding.
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1.4  The Problem Restated.

We are now in a position to state more precisely the questions
which a theory of intonation must answver.

First, vhat are the undeilying forms of stress patterns, tonal
patterns (tunes) and patterns of intonational phrasing? This question
is particularly important in the case of tonel patterns, since workable
descriptive apparatus exists for the other two categories.

Second, by vwhat rules is a given "tune" ass:ocia.ted with its
“text"? Why do changes in stress pa .;;ern or intonational phrasing
affect this association in the way that they do?

Third, what is the nature of the phonetic representation of
h intonation, and by what rules is it related to underlying intonational '
form? In addition %o tonal charﬁcterist:gcs, ve might in this connection

want to say something about prosodically-conditioned duration and timing..

Fourth, how is the intonational system integrated into the

theory of langusge as a whole?



2. The Association of Tune and Text.

Obviously, the investigation of how tonal patterns are
associated with the words that bear them presupposes some theory
about the nature of the things being associated. However, as we
observed earlier, the only really convincing"argument in favor of a
particular theory about the underlying representation of tonal patterns
would be a demonstration that such a theory, in conjunction with a
theory of association rules, would werk empi}ically.

Thus we are in an expositional bind -- we cannot expect to
convince the reader of a particular "spelling" for tone patterns
without a theory of association rules, and we cannot convincingly
argue for a theory of association unless the reader is persuaded that

'the entities being associated have some reference to reality.

We can get arognq this difficulty by beginning with an investi-
gation, not of normal speech, but of what might be called "chants."
Since the tone patterns of these chants are clearly identifiable as
a series of distinct ggggg,’each cleéirly associated with a distinct
.portion of the text, we can arrive at a systematically interesting
representation whose details are pretty much undebatable.

‘ Of course, our argument may be faulted for dealing with
examples that are perhaps as close to music as to speech. Our only
defense, at this stége, is that the task performed in using these
chants, the association of & given melody with a string of words, is
exactly analogous to the task we have defined for intonational

assocliation rules; and that these chants can apparently be used,
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;1thout training, by all native speakers of English, including those
vho are otherwiée considered hopelessly unmusical. Once we have
esteblished the credibility of our approach through an examination of
a pair of common chants, we will extend it to the intonations of

normal, unchanted speech.

2.1 The Vocative Chant

There is a particular kind of chanted intonation which is used to
call to people with whom the speakerqis not in eye contact. It is
discussed in Leben 1974, under the name of "vocative intonation."

(Leben attributes the initial observations to R. Oehrle). Some of
the examples below are taken from this source, as are the generalizations
given in 2.1/2, although these last are given in a modified form.

The "tune" of the vocative chant consists of three pitches, of
which the first is optional, while the second and third are obligatory.
The third pitch is fixed a minor third below the second.

This interval is prominent in English chants, and apparently
in those of other languages as well. It s;ems to be a very natural

finterval for people to sing, despite being mathematically a quite
complex proportion, and consequently not representing any salient
property of the overtone series. I've been told by several music
teachers that it's the one interval that everyone knows how to sing
without working at it.

The relation of the first, optional pitch to the others.is not
50 precisely fixed, although it is always lower than either of those

that follow. I think that intervals of either a fourth or a fifth below
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the following tone are fairly natural.

The second, highest tone is in fact always rising in its
initial portion, a fact which we will return to later. For now, we
will follow Leben in describing the tune of the vocative chant as
(L) H M, using capitalized initial letters to refer to the tonal
segments low, high, and mid, and parenthecis to indicate optionality.

The vocative chant also has a determinate rhythmic pattern,
which, for the moment, we will ignore. '

K4

Some examples:

2.1/1a Alonzo 1b t&yysirs lc S7ndy 1d J?Q?
i
LH M L HM H M HM
le Pamela 1f Tippecanoe lg Abernathy
V | ¥ N\ Vv
H M L M H M

Certain generalizations clearly hold for tune-to-text

associations in this chant.

2.1/2a The high tone is associated with the main stress
of the text, and with any syllables which intervene
tetween the main etress and the point at which the
mid tone is associated.

2b If there are any syllables preceding the main stress,
the low tone is associated with them; 1if no such
syllables exist, the low tone does not occur.

2c If there is a secondary stress in the portion of
the text following the main stress, the mid tone
is associated with it,as well as with any following
syllables.
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2.1/24 If the syllables following the main stress are
all unstressed, the mid tone is associated with
the last of them.

2e If nothing follows the main stress, then that

syllable is "broken" into two distinct parts,
the second of which receives the mid tone.

Violations of these generalizations produce ungrammatical
results, or at least results which can be understood only or. the
basis that the stress pattern has been arbitrarily altercd in such
a way that the generalizations will ?old.

Some examples of ill-formed associations:

2.1/3a *Alonzo 3b *Aloysius 3¢ *Pamela
vV I N | [
H M L H M H M
34 *Abernatny 3e *Abernathy 3f ¥*Tippecanoe
H M H M L H M

2.2 The Children's Chant.

There is a ditty which is known to all English-speaking children,
and therefore to most English-speaking adults. I don't know whether
it is more general. It is used for taunting, exulting, singing
certain nursery rhymes, and perhaps in other ways. Its most familiar
instantiation is perhaps on the taunting nonsense string "nysh, nyah,
nyah, nysh, nyah." It has both a fixed melody (the intervals being
quite exactly defined) and a fixed rhythm.

Since the constraints on tune-text association (at least in

their raw, descriptive form) are considerably more complex for this
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hhildren's Chant than ttey were for the vocative chant, and since
they are crucially related to the rhythmic pattern of the chant,
we will give our initial examples in musical notation, so that the
rhythm as well asz the melody will be represented.
In its minimal form, the Children's Chant consists of five notes,

arranged in the way given below:

2.2/1 . SN,

In eddition to this "lilting" compound-time version, a more

foursqguare rendition is also possible:

2.2/2

-
-
¥

»md

1 find the version in 2.2/1 more natursl, but others tell me
that only 2.2/2 is possible for them; on the basis of & very limited
sample, it seems possible that there is some geographical distribution
of the variants. }Different sorts of text may also influence the choice
between "lilting" and "square" rhythms.

In both cases, we have two pairs of notes located a minor third
apart, as in the vocative chant, with the higher note of each pair on
the downbeat of its measure, while the lower note is on the second,

weaker beat. Between these two pairs there is a sort of "grace note,"
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vhich is always a submetrical interpolation into the rhythm establisned'
by the other four notes, whatever its actual time-value. The pitch
of this grace note seems to be three-quarters of a tone above the higher
of the other two notes -- the meaning of the downwards arrow over the
& in the above example is<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>