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Word Demarcation

LARRY M. HYMAN

ABSTRACT

The word plays an important role in phonology. It is the single
most important grammatical unit for the statement of distributional
congtrainte and houndary phenomena. It is the primary accentual
unitused by lanpuages characterized by stress. Itis the most wide-
spread prammatical unit characterized by phonological prosndies.
After surveying all of these phonological eorrelates of the word, a
close look ig talen at how the word relates to other grammatical
and phonological units and their boundaries {pause, phrase, sylla-
ble, morpheme, and internal word). In the course of this study a
constraint limiling the number and specifying the nature of word-
internal grammatical boundaries is proposed and justfied. The
weakening of internal word to morpheme houndaries as the result
of lexicalization and grammaticalizetion is also discussed, and
illustrated from a number of languages.
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1. IntroducbHon

Although elusive, and barely definable at best, the word plays
an important role in the phonologies of many of world's languapges.
For whatever reason, language users tend to bulld utterances out
of prammatical/semantic units known as words, which in turn have
effects on the sound structures of languages. In this paper an at-
ternpt is made to survey the phonological effects of word units,
their demarcation within larger units, and their relationship to
other phonological and grammatical unite used in structuring ut-
terances. It will be demonstrated that phonological properties are
extended to the word-unit bath from ahove (e.p. from the utterance
level) and from below {e.g. from the syllable Level). The term
'word demarecation' will refer to any phonological consequence of
the word, whelher or not it can be demonsatrated that this conse-
guence serves the function of demarcation in the Prague School
conception.

2. The Word in Phanology

The word as a linguistic unit has a long, and at times distin-
guished history in the field. It has been approached in a number
of different waye, with definitions always falling somewhat short
of perfection. It nenetheless maintains great intuiive appeal, and
provides the starling peint for several models of grammar, as well
as maodels of phonology. It is not possible here to summarize the
different views and definidons represented in the vast literature
existing on the subject. Several studies already provide historical
statements on the study of the word, A comprehensive bibliography
is available in Krimeky 1969, For our parposes, itis sufficient
to acknowledge that the word has been defined as a grammatical
unit, as a semantic unit, as a phonolopical unit — or any combina-
Hon of these. It has been dealt with as a concrete reality, as well
as an abstract idealization. MNeedless to say, there is only partial
agreement on how to incorporale il into a linguistic frameworl.

We will address nurselves in this section to the various phono-
logical approaches to the word. Phonological definitions of the
word are basically of two ldnds, The frst definition attempts to
relate the word to pauses or to potential pauses, s.g. ' .. it may
be proposed that the presence of potential pause be employed as an
independent definition of the word-unit'" (Greenberg 1965: 70). This
definition is compatible, if not identical, to the notion of the "iso-
latability" of words. That is, a word within a larger utterance
could have conceivably been an utterances of its own, without
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affecting its relationship to the grammatical and semantic subsys-
tems. As an example, the FRENCH utterance je te lo donne 'T
pive it to you' {Eirmunslkij 1966: 68) consists of four orthographic
words., However, aince ._m-__ te and le are the reduced or cliticized
forms of these pronoun, only one of the four candidates for waord-
hoad can appear in isolation., Consequently, one might argue in
thia framework that this sequence represents one single word., OfF
conrse, the correspending ENGLISH glose would be analyzed as
congisting of four (if not five) words, since each can occur in iso-
lation,

The second definition attempts to formalize the word unit as hav-
ing a phonological coherency, whence the term "phonological word,"
which may or may not coincide with the notion "grammatical word,"
depending on the language, and depending on the example. This
approach is characteristic of Firth's prosodic analysis (Firth 1948)
and Pike's hierarchical approach to language {(Pike 1967}, although
it iz not limited to them. To take the Pikean model, which is the
most attractive for our purposes, a word is a unit within a gram-
matical .E.mﬂm.hnr..___.__ which, however, sometimes interacts with, or
penetrates (he phenological hierarchy. The overlap which results
is sometimes perfect, sometimesonly approximate. Thos, ina
given atterance, a phonolegical word (a unit of phonology, but hav-
ing at least some grammatical basis} can in some cases include
parts of a preceding, and parts of a following grammatical word

or words.

The phonological coherency of words in at least some languages
iz demonstrated in the following ways:

1. A word can function as a unit in the statement of distribu-
tional constraints.

2. A word can function as & unit in the statement of boundary
phenomena.

3, A word can funcHon as o unit in the statement of accentual
phenomena .

4, A word can fupction as a unit in the statement of phonological
prosodies.

We take up each of these in turn.
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2.1 Distributional constraints

The term 'distributional constraints' is used to cover constraints
ot sequences, normally contiguous, as well as the Hming character-
istics found to characterize grammabtcal units (Lehiste 1964/73,
1970). Italso seems to be appropriate to cover the kind of con-
straints reported for JJQ by Williamson (in press), who noted a
statisHcal hias of certain consonante occurring in the first va.
second ve. third syllable of polysyllabic words. [tis a well-known
fact that languages exhibit constraints in the distribution and com-
bination of their various sound segments. These constraints oceur
on both underlying or phonemic representations, as well as on the
surface or plonetic level. They are stateable in terma of gurround-
ing segments, but also in terms of grammatical units and their
boundaries. In Kim and Hyman 1973, we addressed onrselves 1o
the questions of whether distributonal constraints of both the un-
derlying and surface variety are needed (answered in the positive),
as well as the guestion of what grammatical unit they are best
stated in terms of. The answer to the second question was that
distributional constraints likely to have any consequence for lan-
guage uzers (i.e. likely to be "psycholopically real' in generative
terminology) are properties of the word, as well as the syllable,

a phonological unit {ci. also Vennemann 1974; Hyman 1975: 194 -5;
Hooper, in press). A well-known example which can be stated only
in terms of the word is the fact that the sound [z | can not ocour at
the beginning of an ENGLISH word. Similarly, in BAMILEKE, a
glottal stop cannot oceur at the beginning of a word, while frica-
Hves can onoly occur at the beginning of a word (Myman 1972). Thus,
there are at least two reasons why the sequence [yi7 faw] 'hear the
chief' must be divided into the twe words [y07? | Thear' and [fiua]
lehizaf.'! A third reason is that no word allows a consonant cluster
(with the exception of consonant-final verbs having the -si suffix).
Thus, the sequence T_wﬁ would, as any other CC eequence, indicate
that a word boundary intervenes.

It ig often the case that such constraints characterize syllables
as well as words, and in some languages such as BURMESE (Sprigg
1957, Okell 1969), where words lend to be monosyllabic, it may be
difficult to determine how such constraints should be stated. BSince
syllables and words do not always line up (e.g. ENGLISH can have
a syllable beginning with [£], e.g. he sees you [hiy.siy.Za]}, we
lenow that there is a need to distinguieh the two units for phonologi-
cal purposes. There is, however, some guestion as to whether
any disiributional constraints should be stated in terms of mor-
phemes. The case againet morpheme struclure conditions has been
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mnnm_.m._.u”nnm over the past few years (Shibatani 1973 ¥im and
Hyman 1973; Vennemann 1974; Clayton 1976; Hooper 1976 —

but see also Kaye 1973, 1974; and the discussion in section 327,

4.2 PBoundary phenomaona

In addition to distributional constraints, languages often exhibit
phonclogical processes (or "rules!) which oceur at word boundaries.,
These processes, together with the "static" distributional constraints
constitute the class of boundary signals of Trubetzkay (1929/69) '
which were said to have a "demarcative' function. The _mum:mm.mm
which devoice final consonants and/or vowels fall into this category
as do the languages which, for example, inserta glottal atop _u__.u.ﬁ.n_u.ﬁ.__

a word-inifial vowel. Again, itis not always sasy to mo._hnuﬂuu,.nm.
whether such processes are to be attribhuted to the ayllable or to
the word. Examples such as in 1.,

1. Jagd [ya:kt] 'hunt' cf. JTager 'hunter,' jagen 'to
Jagden [ya:kdan] hunts' "hunt,' with [g]

where the /g/ of Jagden becomes devoiced word-internally (and
even before a volced consonant) suggest that firal -devolcing is a
syllable property in STANDARD GERMAN. As we shall see below
many such processes have their roots in pre-and post-pansal phe- '
_weﬁ.ﬁzm which become "narrowed" to either word or syllable boun-
darines.

2.3 Accentual phenocmena

Many languages have a tegular stress placement rule of the type:
place primary siress on the first syllable, or the punultimate syl-
lable, or the final syllable of a given accentual unit. Often that
unit is the word. Accent (of which stress-accent is a particular
instance) is so strongly identified with the notion of the word that
Garde (1968:18), for one, sugpests that languapes which do not have
accentual phenomena do not have words (i.e. they do not have any
unit intermediate between morphemes and phrases). Pulgram
{(1970), on the other hand, shows that what may hbea word in one
language might correspond to some other unit, e.g. the phonologi-
cal phrase or phonological word in another language, and proposes
the dichotomy between "nexus' (where words in junction lteep their
word propertics) and "eursus" (where words in junction give up
their word properties, e.g. accent, to form a larger unit), FRENCH
with its "groupes rythmiques' is an example of a cursus languapge. '
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Having word-final accent is, of course, quite similar to having
word-final devoicing, since both are conditioned by the same boun-
dary. Unlike accent, word-final devoicing, say, of consonants,
may not be a reliable demarcator of words. Since in many lan-
guages when (b,d, g, ete./ become [p, t,k, ete. | word-finally, they
actually merge with /p, t,k, ete./, it is not the case that the pres-
ence of voiceless consonants necessarily means that we are at the
end of 2 word — nor can we phonologically determine that devoicing
as a process has necurred. If volceless vowels are found only
word-finally, this is much more reliable, since the likelihood of
an underlying contrast between voiced and voiceless vowels is
slight.

Even accent, however, is not entirely perfect as a demarcator.
Martinet {1954} wishes to call penultimate accent an Imperfect de-
marcation, since the demarcating property does not occur adjacent
to the demarcated boundary., This may or may not be a relevant
distincton to make. But far more serions is his demonstration
(Martinet 1960/64: B7) that those languages which have syllable-
weight phenomena, such as LATIN, do actalways allow one to
unambiguously determine where the word boundary lies. The ex-
ample Martinet cites is [bonacaligula], which according to the
LATIN stress placement tule could be, on the hasis of the accent
alone, segmented either as [bonaca] plus [1{gula] ar as [bona] plus
_nmﬂm:wm_. It is the meaning of the sequence which tells us that
the second segmentation is the correct one. Thus, in such exam-
ples, one can assign accent on the basis of word boundaries {and
gome segmental information), bot one cannot assign word bounda -
ries on the basis of accent alone.

In many langnages accentis not used demarcabively, sipce
there is no general rule always assigning the accent to the same
syllable within a word. Rather, a number of languages have ays-
temalic phonemic or "lexical' stress, whore the placement of
stress muel be indicated in the lexicon. A language can also have
contrasting surface (phonemic) stresses because amsmwwazpmﬂnw_.
processes, e.g. the BENGLISH distincfion between pervert, a noun,
ard mﬂ.dmi". a werb., In either case we cannot unambigucusly
determine where & word boundary is on the basis of the accent
alone. One can, however, determine how many word units are
present in an utterance, if the principle of one stress per word is
maintained throughout, In this sense the stress maintaing a cul-
minative funclion: we know how many word units there are, but
not where they are divided. In Hyman 1977 it was suppested
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thet nondemarcative stress normally derives from demarcative
stress a8 a natural historical process. The one complicating

factor is the possibility of developing phonemic stress from the
stem-affix dichotomy. Thus, in a language ..._iﬁr stem-initial stresas,
mm_..z...lic:—n receive inilial stress, while pit = tin (where =t1 is the
stem) would receive second-syllable stress. If the second instance
of pa- were to cease to he a prefix, we could derive the contrast
between patu and E with no synchronic hasis for predictng the
accent.

2.4 Prosodies

The London Schonl, whose approach to phonology emphasizes
the syntagmatic or prosedic aspect of sound systems, hae noted
that a given phonological stretch can require an agreement with
respect fo some phonetle property. The most common instances
are vowel harmony, nasalization and "flatness" (plottalizaticon or
pheryngealization), These prosodies do not always coincide with
the word, bul to the extent that they do, they demonstrate the co-
herency of that grammatical unit. And there is no denying that
such a tendency exists,

In IGBO, for instance, there is a harmony between the following
vowel sets in mast dialects (Welmers and Welmers 1948); _

2. Advanced tongue root Retracted tonpue root

i u i 1 _
x
e i a o
;)

It is normally the cage that all of the vowels accurring within the
same word will be chosen from the same set, either the advanced
tongue {or "eclear') vawels on the left, or the retracted tongue (or
"pharyagealized") vowels on the right., This produces a numhber of
common alternations, for example, the verbal noun prefix [A/ which
has bwo realizations, as seen in 3.

{f] ‘'cooking'

3. fei/ ‘'cook' —3 [asi]
[ds1] ‘'saying'

=i
fsif  'may! — CH
However, sometimes when verh stems are compounded, no vowel
rm.un.:o_ud___, takes place, e.g. /ga/ 'go' plus /{8/ 'cross' becames
_rm.*m_ po actoss,' not 4 gefé]. This compound does represent one
word, however, since it takes only one set of verbal suffixes, as
in [gafera| 'go across for (someone).! We propose an internal word
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boundary (#} to capture this fact, i.e. fpa#fef, so that vowel har-
mony is blocked. What this means is that whatever occurs to the
left of # will have the aame harmony properties, as will whatever
accura to the right — but the two will not necessarily agree. The
boundary in [&si] and E.m.z is a simple morpheme boundary (4),
which does not have the ability to block harmony. To the extent
that spealkers maintain the independent lexical status of each of the
components of {ga#fe/, harmony will not creep across the boundary.
1f we look at another suffix, however, [ta/'towards the speaker,'
we find differences among individuals. For the verb /bi/ 'carry on
head,' some will say [bata] 'bring,' and some will say [bute]. The
reason is that the historical # of /bu#ta/ is becoming weakened to
a +boundary, the reasen for this belng that /#2/, formerly an inde-
pendent verb, has become mﬂ.m_g.hmﬂnw-unm& Thus, /bu#ta/ is
coming to be treated with [t/ phonologically subordinated to /bil/.

COne final prosody of increasing importance in phonological studies
is tone. Leben (1971, 1973) has attermnpted to arpgue for tone ag a supra.
sepmental feature characterising grammatical units, e.g. morphemes
and words. One argoment which he gives is that words are somefime:
characterized in a language by 2 limited number of tonal patterns,
which occur independently of the number of syllables in the word,
While Leben has based much of his argument on MENDE, an equally
impressive case is built up for KUKUYA by Paulian (1975}, In this
language high and low tones form sequences which can be stated with-
out reference to the length of a ward: "Ces deux fnnémes se comhbinen
pour former cing schémes, unites de mame niveau que ce gue nous
avone appelé 'mot phonolagique' et qui peuvent tous se superposer a
ce dernier, guel que soit son nombre de voyelles..." (Paulian 1975:
138, our emphasis),

The second argument for treating tone as a prosody of some gram-

matical unit, perhape the word, is that tonal alternations sometimes
affect whole grammoatical units. Leben {1973:133-4) pives a convincing
example from HAUSA. Similarly, Elimelech _”._.n‘_u__._m_..' has shown for
ETSAKD that when two nouns are joined in a genitive constroction,
X of ¥, when X consiets solely of low tones, all of these are ralsed
to high, no matter how long the word is. In cerfain tenses, a verb
consisting entirely of high tones may go down to all low tones, re-
gardless of its length. Such examples illustrate that words may be
undergoing tonal processes as units.

3. 'The Word and Higher Units

Having demonstrated the waye in which the word can have phono-
logical consequences, we now turn to the question of how the word
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relates to other, larger units. If has often heen pointed out that
the word constitutes a unit bounded by potential pause. Itis there-
fore not surprising to find that at Ieast some of the phonological
properties of words — in particular, those which have their effect
al a word boundary — are also characleristic of the pause environ-
ment. In this section we shall first address purselves to the origin
nf word demarcation as a "narrewing” from pause position, and
then deal briefly with the combination of words into phrases and

the differences that are found in how "word junetion' iz treated in
varioua langnages.

3.1 Words and pauses

In this section we would like to illustrate how distributional con-
straints, boundary phenemena, and accenfual phenomena may have
their origin in pause-related phenomena, and that the word is thus,
phonologically speaking, a grammatical unit for which paose phe-
nomena are embedded into a nonpause environment.

3.1.1 Distributional constraints The distributional or sequential
constraints which are known to characterize the corresponding pause
environment. Thus, 1f a word cannot hegin with a glottal stop, then
an utterance also canneot begin with a glottal stop. If o word cannot
éntl in a [ricative, then an utterance also cannot end in a fricabve.
An utterance (pause) boundary is necessarily alse a word boundary,
thouph the converse is not the cage: many word houndaries do not
ecoincide with utterance boundaries. Since there is a one-way im-
plication only, and since pause provides a phonetic context for
phonetic and phonological statements, it is tempting to see the
arigin of word-determined distributional constraints in the con-
straints imposed on pre- and post-pause position {cf. below).

3.1.2 Boundary phenermena  The relationship between pause and
wotrd boundary is much elearer in the case of boundary-induced
processes. Vennemann (1974: 364) has noted Schuchardt's (L8B5/72;
A6, 54) explanation of word-final devoicing as having its origin in
devoicing before pavse. & corresponding hypeothesis is also included
from Chafe (1959: fn. 23). This process of "houndary narrowing! is
quite common. Thus, consider a language which has the phonetically
motivated process of devoicing before pause. In this language, a
word in isolation will be realized with a final voiceless sound. The
game word may, however, he realized with the correaponding final
volced sound when in utterance-internal position. Final-devoicing
may then become generalized to new environments, as when a speaker
wishes to clearly identfy the word boundaries for his listener (o7,
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conceivably, demarcate a difficult utterance for himaself), The result
is that devoicing now characterizes voiced segments preceding any
word boundary, whether that word boundary colncides with a pause
boundary or not. The important point is that the resulting modified
rule is not phonebcally motivated, since there is no necessary pho-
netic wmﬂm hetween word boundaries. In fact, word-final devoicing
can sccur even when the following word begins with a voiced sound,
as in GERMAN das Kind geht [das kInt ge:t] 'the child goes.' {The
role of the syllable as another way of generalizing pause-related
phenomena will be discussed below.)

3.1.3 Accentual phenomena In Hyman 1977 it was argued
that ward-accent comes from intonation in exactly the same way that
word-boundary phenomena come from utteranec-boundary phenomena.
First, in the case of stress, it was noted that there are no clear
phonetic distinctions between those features said to characterize
(primazry) stress, and those said to characterize intonation. The
pitch, duration and intensity variations correlating with stress also
correlate with the high points of intonation — which, as oiten noted,
has a tendency to superimpose itself on places of strong stresses,

Tust as it is not always possible to draw a distinct Hne between
pauge=- and word-conditioned phenomena (indeed, there ie a continuum
hetween all auch units, as well ag indivldual variation), it is not al-
ways clear whether we are dealing with siress or intonation in a given
language. Applegate states for SHILHA, for instance: '...primary
oT heavy stress occurs on the last vowel of the stem, provided that
the word has no alfixes after the sterm' {1258:9)., But he later adds
in a footnote; "It should be noted that the stress patterns referred
to here apply only to utterances consisting of a single word. If the
utterance contains moere than one word, the stress is reduced slightly
on all vowels except those in the final word. Itcan be said, there-
fore, that primary stress occurs only at the end ol an utterance.”

In a languapge such as SHILIIA, where primary stress is realized
only in utterance-final position, it is hard to understand why one
should speak of stress, rather than of intonation. Why should one
consider such a language to have a word-accent at all? Words are
first combined inta utterances, and then a strong intonational pitch
prominence is placed finally on the last word of that ulterance.
Applegate's statements represent a confusion which underlines the
point being made here: stress not only is intricately intertwinod
with intonation, but it actually coames from it. We can hypothesize
fhat n stress-accent comes into being when an intonational featuro
becomes associzted with a grammatical unit smaller than a clausa
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(where 2 pause and intonation are normally attested). In olher

words intonation becomes grammaticalized as a word-stress when

the suprasegmental features of pitch, duration and intensity that
would have characterized a word in isolation (where it gets promi-
nent intonation) are encoded with the word, and thus come to function
in werds not in isolation. The exact parallel invelved when utterance-

final devoicing is generalized to word-final devoicing cannal be missed.

In summary, then, there is a strong tendency for utterance-
phenomena to narrow their domain to the word unit. If there iz a
preponderance of word-final phenomena, as opposed to word-initial
phenomena (Favkin 1975), it is because much more goes on at the
entls of utterances than at the beginnings.

3.2 Words and phrases

The alternative to deriving word properties from utteérance prop-
ertiee e to leave ulterance properties where they belong., That is,
a language can simply choose not to generalize pre- and post-pause
phenomena to the word. BSuch an example ie FREENCH, and there
are numerous other languages (perhaps including SHILHA) which
build on the "phonological phrase' unit, One key to determining
what kind of language we are dealing with has to do with syllabifica-
tion: whatl does a language do when a word ending in a single con-
gonant is followed by a word beginning in a vowel? The most natural
syllabification process would be for that consanant to go onto the
following word, as when FRENCH fils unigue 'only son' is syllahified
[fi.st.nik]. However, there is an opposing force, namely the co-
herency of the ward, which may block the syllabification of a final
consonant onto the initial vowel of a2 following word. This is most
efficiently done by inserting a glottal stop hefore a word initial vowel,
agin the GERMAN das Kind it [das kint "Ist ] 'the child eats.' Nat
only do we observe the inserton of a glottal stop before ifit, so as
it block syllabifecation, but also the final devoicing said to charac-
terize syllable-final position. If the glottal stop had not been inserted,
the final consonant of Kind would have syllabified onto the following
vowel -initial syllable 18t. (One can ask whether it would have been
a[d] or a [t].) Since the glottal stop characterizes utterance -inidal
vawels, we can argue that here too the process has been one of pen-
eralizing from pause to word boundary.

Ae was mentioned, languages differ in how they deal with word
juncton, and part of this difference atleast is due to the different
concerns languages geem io have for preserving the word as a
rhonological unit.  Thus, in dealing with "internal junctures' as
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involved in phrases such as stay out, die Uhr, 13 aussi and una isla,
where two vowels come together across 2 word houndary, Delatire
(1963 210) points out the differences between ENGLISH, GERMAN,
FREMNCH and SPANISH: 'In English, the second vowel may have a
sharp onset or a gmooth one, In German the gharp onset, with
glottal stop, is much more {requent than in English, but the smooth
onsetis aleo heard. In French the smooth onset of the second vowel
is the rule. There is no volce interruption between the two vowels,
only 2 reduction of intensity. In Spanish the smooth onset ia also
the rule; but in addition, the first vowel, if unstressed and not
closer than the second, tends to fall" {(his emphasis). Sees also
Garding (1967) for SWEDISH, and Lehiste (1965), who compares
FINMISH, SERBO-CROATIAN and CZECH.

4. The Word and Lower Units

In this section we will consider the relationship between words
and syllables, on the one hand, and words and morphemes, on the
other. We will then turn to the consideration of "words within
words, '

4.1 Words and syllahles

We have already pointed out that there is an intlmate relationship
between words and syllables. In some languapes words are mono-
syllabie, in which case it is difficult to determine whether a given
phenomenon is a property of the word or the syllable. In addition,
distribulional constraints and boundary phenomena that occur at
word boundaries nften coccur at syllable boundaries as well. Here
too, itis sometimes hard to tell whether the phenomencon in queston
ig best stated in terms of the word or the syllable.

An even preater indication of the relationship between the two
units is the gpeneralizing of syllable properties to word properties.
This is exacfly what happens when a language develops a "word
prosody.' Consider nasalization, which has been treated as a
prosody in several languages of the world, e.g. SUNDANESE
(Robing 1957), TERENA (Bendor-Samuel 1966), DESANG (Kaye
1971), GUARANI (Lunt 1973). Although the exact staterment may
differ in detril, in general, a given stretch will agree in nasality,
either being completely nasal or completely oral. In some cases
nasalization may be stopped or ignored by phonological considera-
tions (e.g. no penetration through a supraglottal obstruent), hut
in other cases nasalization is only checked hy a boundary — e.g.

a word boundary. Since nasalization is a phonologically motivated
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process, it is best treated as a property of segments which first
spreads to characterize neighboring segments, and then full syl-
lables. As it spreads from syllable to syllable, it may be checked
only by grammatical considerations. Thus, speakers may control
the spreading nasalization from one word to another. This is true
not only in the languages which have been described with nasal pros-
odies, but algo in phonetic studies. Lehiste (1965:177) thus states
for FIMMNISH: "When the nasal consonant started the word, progres-
sive nasalization of the vawel following the nasal consonant was
always present... When a word boundary occurred between 2 word
ending in a nasal and one beginning with a vowel, progressive na-
salization was not nbhaerved." Thus, in certain cases, prosodies
may not only demonstrate the phonological coherency of a word, but
also, a change in prosody may signal a word boundary. Since two
words in succession may have the same value for a prosody such

#s nasalization or vowel harmony, this means that the dermarcation
is not entirely perfect.

The most convinecing cases of where a phonological prosody has
been reinterpreted as a grammatical feature {or words) oceurs
when segments undergo processes which, when applied to them,
are not phonetically motivated. Two clear examples come {rom
BURMESE and AGBO. In BURMESE (0Okell 1969:12), when two
monosyllabic words are joined to form a compound, the initial
consonant of the second syllable may undergo voicing: thus, com-
pare [t&] 'hut' and [boude] 'rest house.' Okell further points out
that "when voicing occurs in the initial consonant of a syllable fol-
lowing & weakened syllable. .. and when the initial consonant of the
wealkened syllable is also voiceable, then the voicing may be ex-
tended to that consonant as well" (1969:16). Thus, [pa] 'cheek!
plus [2a7? | Yjoin' may be pronounced [phza®] (with intervocalic voic-
ing) or [biza®] 'mouth.' In the latter realization, there is no phonetic
explanation — the word-initial consonant has simply decided to underpo
volcing as a process applying to the entire word,

In AGBQ (Bendor-Samuel and Spreda 1969: 21) a similar observa-
tion can be made with respect o a '"fortis prosody': ""The fortis
arficulation of a particular consonant in the word is marked by
geveral phonelie features, particularly, the lenpthening of the con-
sonant concerned and the shortening of the following vowel. The
vowel of the preceding syllable ie also shortened, For these rea-
sons this feafure is freated as a prosody which has implications
for the word as a whole, with 2 complex of phonetic exponenta,
focusing on a specific consonant.” What is intercsting in AGBO is
that when a consonant undergoeing the ahove fortis prosody is preceded

WORD DEMARCATION 457

by a syllable bepinning with a fricalive, that fricative will become
voiceless. Thus, compare [zoo/ "find' vs. [eaocki/ 'he is finding.'
In the latter form, the fortis prosody focusing on the /k/ has also
caused the /z/ of the preceding syllable fo become voiceless. Again,
a prosody is seen to have its affect on an entire word, eéven when
there is no apparent phoneiic motivation.

4.2 Words and morphemes

Although there are differences between American and European
approaches, the morpheme has been emphasized in phonelogy in
part because it is more fangible and more easily defined than the
word. Howewver, many of the uses of the morpheme, as in the
atatement of distributional constralnts, have proven lo be inade-
gquate apd are better approached within the {ramework of syllables
and words {including stems and "words within words, " elc., as
will be seen below}l:, Chomsky and Falle (1968; 364) have pointed
aut that the morphema boundary (4) never blocks any phonological
process. Ithas, however, been used {0 condition a process, e.p.
in an early analysis {Chomsly 1964/ 72: 404; cf. Schape 1973: 95),
the velar softening rule changing /l/ to [8] {electric-electricity)
was said to be conditioned by +, since an lnternal word boundary
(#) will block the procesa (pick-picking). In Kim and Hyman (1973)
and Hyman (1975:197-8), this use of the + boundary to condition a
phonological rule was guestioned. In order to evaluate this use of
the morpherme boundary, it is necessary to consider, briefly, the
relationship between words and morphemes.

Shibatani (1973} has pointed out that distributional constraints
on morphemes often differ from those constraints characterizing
the word. His example comes from JAPANESE, where a morpheme
can end in any of a number of consonants, but a word must end either
in a vowel or in a syllabic nasal. When faced with the problem of
borrowing ENGLISH words into JAPANESE, itis always the word
structure constraints which have the last gay: if a morpheme can
permit a sequence, buta word cannot, the word wing out (but f.
Kaye 1973).

Mo one doubts the need for some kind of morpheme unit in lin-
gulatic analysis, and few lingulsts would assert that the morpheme
has no reality of any kind for language users., However,ils relevance
for phonology is open to question. In order to demonstrate the rele-
vance of the morpheme to phonology (and we will only be interested
in this aspect of the question, since language users can be aware
of morpholegical structure withont using it for phonological pur-
poses), we will need evidence of one of two types. 1) We will need
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te demonstrate the reality of some distributional constraint charac-
terizing morphemes, but not words: or 2) we will need some process
to be conditioned by a + boundary, which could not have been condi-
tioned by a ## (full word)or # (internal word/stem) boundary.

Kaye (1974) attempts to show the reality of the morpheme for the
gtatement of at least one distributional constraint {the nasal prosody
in DESANC) by showing that a DESANO word can have an internal
change in nasality, and that each unit having its own nasal prosody
is to be identified as a morpheme. Kaye's demonstration proceeds
as follows. First, he demonstrates that although a syllable must
ke either completely nasal or completely oral, there are no mor-
phemes which have one oral syllable and one nasal ane. A bisyl-
labic morpheme will have both ayllables either nral nr nasal. Thus,
the syllable s ton amall a unit to capture the nasal proscody. On
the other hand, the word, he claims, is too large, because there
are casen such as [peami{] 'he breaks,' consisting of [pea] plus [mi],
where there is a word-internal change of nasality. Kaye then pro-
poses that the correct unitis the morpherme, with 'he breaks' pre-
sumably analyzed as /peatmi/, or conceivalily, in a prosodic approach,
fpon i M) with the nasal prosody (M) being assgigned to the complete
morphems.

Faye's example faila to be conclusive, since it is not the case
that the "morpheme’ has a property unknown to the word, In fact
it would be entirely possible to claim that 'he breaks' and other such
examples actually consist of two "words!' within the same word {aee
section 4.3}, in which case we would represent the above example
as /pea#mi/ ot [pea#bi™/, The nasal prosody would be blocked
by the internal word boundary, much like the vowel harmony rule
in IGBO was blocked in the example /pi#f8/ In section 2.4. Kavye's
argument depends erucially on there being a simple + boundary.
However, atleast one probhlem with this analysis is that Kaye points
out in his sarlier work (1971: 38) that there are certain suffixes such
asg the guestion particle /di/ (cf. Kaye 1974: fn. 8), which assimilate
in nasality o an adjacent morpheme or stem, e.g. [ahsti-ni] 'do you
buy?! ve. [waa-ri] 'do you go?' (/d/ becomes [r] intervocalically).
At lpast one analysis would recognize underlying /di/, separated
from the preceding verb form by a ¢ boundary, f.e. /Fhsu+di/ and
fwafa+dif, with the appropriate rules changing /dif to [ni] after a
nagal form, and to [ri] after an oral form. In this analysis the nasal
assimilation rule will not apply across a # boundary, the boundary
which we claim to be present in forms such as fpea@mi/. The re-
gult would therefore be that nasality is a prosody characterizing
the environment #...#. Dut what is this environrment? The guesticn
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motrpheme proves that it is larger than the morpheme, but the
example 'he breaks' shows that it is smaller than the full word
(##), This might be a case for the "phonaloglcal word,” which
would be smaller than the grammatical word. But the important
point is that this uonit is not identeal to the morpheme. Hence,
this fails to be an alrtight argument for morpheme structure con-
ditions.

The second kind of argument for the morpheme in phonology
consista of postulated phonological rules which muet refer to the
+ boundary in order to apply. All such cases we have investigated
have pither used the + boundary when the # boundary would have
dane as well, or have used the + boundary diacritically, and could
just as well have used ad hoc boundaries such as $, % or ¢ or
referred directly to the morphemes involved., 7The velar softening
rule (later revised in Chomslky and Halle 1968, who recognize the
segment [/, thereby marking the process diacritically) is & good
example, since the only truly productive use of the role invelves
words which contain (or seem to contain) the suffix -ic. More
important, however, is the absolute need of naumwﬂmmmﬂ:m gram-
maftical boundaries io phonology so that the abuses seen in such
works as Stanley (1973}, where boundaries are unnecessarily pro-
liferated T...m. Hari 1975 for a more acceptable reformulation of
MNAWVAID prefix phonology), are controlled. To this end we would
like to propose the following constraint: within the word (# #) unit.
there can be recognized at most two internal grammatical boundarii
One of these, #, can have phonological consequences, the ather, 4,
cannot. The # boundary, which plays a freguent role in phonology,
and is labelled "internal word boundary' (and perhaps is identical
to the "stem' boundary in some languages) is justified in one of two
ways, 1) In some languages we may have only one word-internal
grammatical boundary which is known to have phonological effect;
in such a language we do not hesitate to assign the # boundary to
it; or 2} in languages known to have more than ane word-internal
boundary (where both are claimed to have phonological effects), the
one which bears a relationship to the full word boundary ## is the
one which is recognized as #. The other boundary is either specim
nr the phonological eifects are better treated as conditioned by spe-
cific morphemes.

The above constraint is stated slightly differantly from the posid
taken by Kim and Hyman (197 3) that morphemes and morpheme boun
aries have no role to play in phonelogy. This latter claim was mis.
construed to signify that there would be no phonologically-relevant
word-internal boundaries. Thie is clearly not the case, as was show
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with respect to several examples, among which the following
KOREAN one. A scen in the derivation in 4.1

4. Shut # i/ —-= lkudi —= [kuji] 'fHrmiy’
__._”_m._.-h_.u._._ __H.v_-__

palatalization of /t/ to [€] before [if takes place acrass an internal
word boundary., However, as seen in 5, :

5. [tatita/ — [tedida] 'to be slow'
fatif —> [=adi] 'where'

palatalization does not take place where there is no boundary.
Thus, the rule can he written as in A.;

i b i ®E O #4

It is interesling to note, however, that 6. is the resull of a restruc-

turing which took place in the history of KOREAN (Kong-On Kim,
personal communication), As seenin 7.

T. ®t > feif Tearth'
watky = fotif  'where' (pronounced [adi])

#t did palatalize to & even when there was no boundary. However,
a second sound change converting *ky to i has produced new in-
stances of synchronic underlying /ti/ sequences which do not
palatalize, Since 'earth' in V. has been rephonemicized with an
underlying /&/, itis only across a houndary that rule 6. will apply.
Since the internal word boundary in 6. is independently motivated
on the basis of the rules of word formation in KOREAN, we fecl
that this is the proper use of boundaries in phonological rules.

The strength of the above propoaal is that it thus places a neces-
sary sccond reguirement on boundaries in phonolegy. The Hrst

was stated clearly by Ghomsky, Halle and Lukoff (1956) as Condition

11T, cited in Lehiste {1964/ 74: fn. 6): "Junctures should be distrib=-
uted in 8 manner that is significant on higher levels. Specifically,
junctures [read: boundaries] should appear only at morphenas
boundaries, and different junctures should correspond, by and
larpe, to different morphalopical and syntactical processea.' Cur
constraint places the reguirement that boundaries be necessarily
hierarchized with respect to one another. They muost bear a con-
sistent relatonship to each other which is not language-specific,
but rather which is universal. Thus, the very lormalization of the
internal word boundary as # implies that a rule nf the form in 8.
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8. A —» B [/ __#

will alea apply to a full word boundary. On the other hand, 2 rule
aof the form in 9.3

9. A -—» B[ __ ##

will not apply to an internal word boundary, but enly to a full one.
There are several implications of this approach, not all of which
have been investigated as carefully as would seem necessary. The
one which we would like to suggest here is that the strengths or
"ranks' (MeCawley 1968, Stanley 1973) assigned to #£#, # and +
cannct be viclated. Thus, it should not be allowed either that
boundaries lower on a hierarchy condition processes not conditioned
by boundariee higher on the hierarchy; nor should it be allowed

that ad hoc boundaries be treated as part of the system (including
the = boundary said to account for a number of word-level processes
in Chomsky and Halle 1968). With this in mind we may eventually
consider reinterproting oven the KOREAN rule given in 6. above,
since the + boundary is too low, and the ## too hiph on the hier-
archy to join in conditioning the palatalization in quesHon. Since
only a limited number of suffixes condition the change from /t/ to
[2], we might consider the alternative of making specific mentiaon

to those morphemes. At the very least the universal boundary
herarchy must be in effect at the initiation of new boundary phe-
normena .

4.3 Words within words

In the DESANG and IGBEQO cases discussed above we have already
referred to the notion of a word within a word., This is, of course,
what is implied by the single # boundary. Either hoth sides of the
boundary are a word, or one side of the boundary is & word, and
the other side a loosely attached affix ar "disjunct” in the terms of
Kari (1975}, The problem of treating stem-houndaries is one which
we will not be able to resolve here, except by noting that altheugh
they resemble our # boundary, they may at imes involve a direc-
tionality, i.e. you have to know which side of the stem you are on
(see Lanpgdon 1975 for a discussion of the need of a stem boundazry
in ¥UMAN languapes).

Nowhere is the notion of "words within words' clearer than in
compounding. This process has been studied in great phonetic
detail by Lehiste (1964/73: 305-0), who states for ESTONIAN: A
tendency may boe observed in the languape o assimilate compounds
to the canonical phonological shape of noncompound words. In the
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course of this assimilation, the word-initial allophone of the Initial
consonant of the second constituent of a disyllabic compound is
replaced by an allophone in one of the three degrees of segmental
quantity, and the syllabic quantity of the second ayllable is reduced
uniil it resembles that of the second syllable of a noncompound
disyllabic word with overlong first syllable." Thus, one of the
thinge which happens in ESTONIAN is that as a compound word
tends to become treated as a noncompound, the 9 vowels and 22
diphthongs possible in monosyllables and first ayllables of words
become reduced to only 4 of the vowels and 3 of the diphthongs
in the nonfirst syllable of the emerging noncompound.

In the above process whereby a word consisting of two words
comes to be treated exactly the same as a word consisting only of
one {multisyllabic) word, we observe a change formalizable as
CVACY becoming CVACV and eventually CVCV. At the CVACY
stage, the second monosyllabic word has all or nearly all of the
properties of 8 monosyllabic word in isolation. In the second
stage these properties gradually fade away (though language users
may retain awarensss of the bimorphemic structure of the word),
Finally, in stage three, even this awareness which had lost its
phonolegical effects is lost, and we no longer speak of any internal
atrucfura an any level.

We therefore propose that the boundary changes ohserved repre-
sent a natural, recurring phenomenon in languapge, summarized as
follows:

10, Il = ##& > # > + = @

This represents the historical origin of many boundaries, as well
as their relative strength. We have aaid that pause boundaries

{ 11} include word boundaries — they also contain all of the bound-
aries to the right of ## in (10}). A word boundary contains an
internal boundary which in turn contains a + boundary. Qualita-
tively, when one passes from # to +, one enters into the rezlm of
a morphological boundary which has no phonological effect. Thus,
phonclogically, CY+CV is equivalent to CVCV.

The narrowing of pause to word boundary is thus similar to the
narrowing of full to internal word boundary which is frequently
attested. Unfortunately, the natural history of boundaries repre-
sented in 10, is often not as transparent as one would wish. One
suffix may require a # boundary while another takes a +. Aronoff
(1975, 1976) presents & number of convineing arguments suggesiing
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that the same -able suffix in ENGLISH is sometimes bounded by

+, sometimes by #. Pronunciatons such as comparable and préf-
erable indicate an internal + boundary which has no phonolopical
effect and allows these words to appear ag if they had no internal
structire, Pronunciations such as comparable and preferable be-
tray an internal # boundary, which indicates that these words are
not only stressed differenily but also that to the left of the # boundary
are full worda pronounced as they are pronounced in isolation {e.g.
with a full vowel in the case of n_uﬂ.__MMH.N_...HWT Aronoff wonld like to
see some semantic consistency in assigning + ve. #, for example,
that words with + are lexicalized with apecial meanings not equivalent
to the sum of the parts (morphemes), but is forced to simply say that
if there is a meaning difference between two forms A+B and A#B,
A+E will tend to wander more from the underlying meaning of the
parts than will A# B. An {lluetralion from Aronoff (1976: 128) is

seen in 11.:

11. Thisis the comparable model in our line.
#Ihis is the compirable model in our line.

The second sentence ig starred because it cannot have the '"lexical -
ized" meaning of 'equivalent' but only the literal meaning 'capable
of being compared,' In examples such as recollect 'remember! va.
re-collect 'to collect again,' which have the same historical source,
we might propose that the forrmer has gone all the way to losing its
internal structure. The latter must be represented as regeollect,
with its meaning consisting of the sum of the two parts re 'again'
and collect.

The historical weakening of boundaries, as when words are joined,
or affixes are more closely fused with their stems or neighboring
affixes, is surmmmed up as follows by Eirmunskij (1966:83): "Word
combination, in narrow sense of being more or less "hound up, '
arises as a resull of a closer grammatbical or lexical unification
of the group of words as the new meaning of the whole develops
(grammatically or lexically) and becomes distinct from the aggre-
gate reaning of its parts. Two trends are pogsible: 1) towards
the grammaticalization (morphologization) of the word combinaton;
that is to say, the group of words is transformed into a specific new
analytical form of the word; 2) towards the lexicalizaton of the waord
combination; thatis to say, the group of words is transformed into
a more or leas solid phraseologleal entity constituling a phraseo-
logical equivalent of the word in the semantc sense. '

It may be necessary to add, however, that a boundary may not
only wezaken as the result of lexicalization or grammaticalization.
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Alsn, a new combination of the same morphemes may be introduced
to contrast with an older, more fused ane. Jan Kool] has discuased
the differences between DUTCH vruchteloos 'fruitless! and vruchiloos
'fruit-less.' The first has a lexicalized meaning of 'in vain, ' while
the second is literal and means 'without fruit.’ The first pattern is
elder, carrying the genitive linker, while the second is newer, and
for some examples, can be created on the spot. Thus, the word
harteloos means 'heartless, without feeling,' while a body found
lacking a heart might be described as hartloos. 'The words with
-eloos tend to be lexicalized with special meanings and are formal-
ized with 4, while those with plain -loos tend to be more literal and
are formalized with +#.

In conc¢luding this section let us consider the famous problem
of g/ -deletion after the velar nasal in ENGLISH. As seen in the

forms in 12.:

12, Jsmp##S —a [s1g] 'aing'
femng # ar/ ——a [smgar] 'singer'
flong +ard ——s [loggar] 'longer'
{lnger/ —s [Bgger] 'finger'

the {g/ of 'singer' has been deleted before an internal word boundary,
just as it is deleted before a full word boundary in 'sing.' In longer,’
on the other hand, although we can establish an internal morpholopical
slructure, the word behaves phonologically as il there were no bound-
ary, since the /g/ is not delefed (ci. 'finger,' which has no internal
structure]. The /g/-deletion rule is stated in 13.:

13. g =—> @ / n____ #

Since there are dialects of ENGLISH which pronounce 'singer! with

an internal [g], it seems reasonable to propose that the generalizing
of /gf-deletion from word-final o word-internal position represents
an innovation. But why should it hit the agentive -er of 'singer’ but

not the comparative -er of "longer?y’

While we cannot always provide proof for the explanations of such
problems, an argument can be made that words with the comparative
-gr are more lexicalized-like than are words with the agentive -er.
For pne thing the comparalive suffix is constrained phonologically
while the agentive sulfix is not. The comparative -er is normally
added onto monosyllables and adjectives ending in -ly, though even
sorre monosyllabic adjectives hardly can take -er (e.g. juster?
perter? coyer?). Ilis almost as though one has to know the list
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of words laking -er rather than the productive counterpart employ-
ing more. The agentive -er suffix can be added onto any verh

no matter what the length is, and is constrained primarily by the
semantic content of the verb {e.g. be-er is odd). Even though in

a few cases an existing lexical agentive may preempt the -gr form
{e.g. cook instead of cooker), itis almost always possible to pro-
duce agentive -er forms (e.g. disambipguater)., The comparative
-er even has some suppletive forms {(worse, better, instead of
*badder and #*gooder), requiring the consulting of one's lexicon,
Finally, the agentive -gr scems to be semantically so transparent
that a corresponding but nonexistent verb derived from cases
where a false analysis is made is easily understood — a.p, burgle
from burglar, habkerdash from haberdasher, agress from apgressor.
Thus, if the ## were to peneralize into words with internal struc-
ture, it would in most likelihood hit the agentive -er before the
comparafive -er suffisx.

5. Bummary and Conclusion

In the above sections we have surveyed the various phonological
evidences for the word as a linpuistic unit. We have seen that dis-
tributional constraints, boundary phenomena, accentual phenomena
and prosodies z1l make reference to the word., In addition we have
seen that there is a tremendous tendency to narrow down from the
pause to the word environment, and, in the case of prosodies, to
build up from the segmental and syllable level to the word. Finally,
we have seen the tendency for the word to impose its structure
within another word, creating the necessity for the internal word
boundary.,

At a number of points it was necessary to point out that a con-
Hnuum exists such that it is not always possible to determine
whether something is clearly a word (or word boundary) phenomenon
or gomething else. Also, since we have seen the tendency for a
distribution or precess to change its realm of application (e.g. from
pause to word, from syilable to word, from word to internal word),
it is not always possible to make a clean statement concerning the
appropriate condifoning factor {e.g. final devoicing in terms of
words? syllables? words within words?). As a final illustration
let us congider some TURKISH dala provided by Karl Fimmer
(personal communicaton), where the interplay between all of these
units is particularly revealing.

Consider the realization of /b in the following forms:
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14. a. [kitab ##/ —» [kitap] "hoolk!
b. /[kitab # lar/ —= [kitaplar] 'booka'
c. fkitab #dm/{ —=s [kitabim] ‘'my book!
d. fabla/ —3  [abla] ‘older sister’

In 4.2 devoicing takes place hefore a full word boundary., In l4.Db
devoicing takes place before an internal word boundary followed by
2 congonant. In i4.¢ where the internal word bpundary is [ollowed
by a vowel, no devoicing takes place. Finally, since /b/ is [ollowed
by a consonant but without an intervening # boundary, no devoicing
takes place in 14.d. The appropriate rule is formalized in 15.:

#

15, [-son| -—s _ldmﬁnnm.___ # *ﬂ

That devoicing does not simply take place syllable-finally is seen

in 14.d which is syllabified [ab.la] {cf. [ib.ne] 'passive homosexual'),

However, since the intornal word boundary is the same in 14, b and
14.¢, it appears that syllabification does have a role to play here.

In partticular it appears that devoicing has spread from 14.a to 14. b,
and since syllable-final deveicing is not a general property of TURK-
I5H, it must be assumed that devoicing in 14.b signals the inteprity
of the word fkitah/) in /kitab#lar/. The reason why [kitab/ cannot
he as readily lsolated in 14, c is that the syllabification rules of
TURKISE place the /b/ with the following syllable, i.e. [kista. bim].
That is, while there has been "analogy” in 14.b on the basis of the
[p]in 14.a, this analogical spreading of devoicing to internal word
boundaries has heen hindered by syllabification processes.

Just how the word fits into the whole picture of syllables, affixes,
stems and whatnot is something which we have only made initial
gtabe at in this study. In parfBicular it will now be necessary to
look at some of the phenomena presented in the preceding sections
with an eye open to the so-called demarcative functon. Do lan-
guage users chonse to mark words phonologically to generalize on
pause phenomena and to move word characteristics to within the
word 5o as to help the listener process utterances? Or do language
users accomplish these things so as to help themselves {e.g. to
koep things straight in their own minds)? O do people just get
confused and make mistalkes? Itis tempting to see purpose in all
that we have said, but the theoretcal apparatus is regrettably
lacking.
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Intonation Across Languages

DWIGHT BOLINGER

ABSTRACT

The traits of intonation shared by the majority of languages,
not excepting tone languages, are both formal and semantic, and
cover the two main non-tonal uses of pitch variabon: o form cle-
sures {descending lines, clause-final falls and non-falls) and to
form accents (nbtrusions for prominence, mainly upward). Ter-
minals are almost nniversally low or falling for finality and asser-
tion, and high or rising for the opposite, including yes-no question
Accents are generally set off by contrasting pitch levels, and their
posifion in the sentence indicates hoth focns and climaz. Most
deviations from the central tendencies can be explained in referenc
to those tendencies. The convergence between language A and lan-
guage B, and the divergence between dialect a and dialect b, are
potentially so striking that intonational typology has to be assigned
a special basis, Hed to inherent reactons of the human organism.
Studies= of child language support this view.
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