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The Nature of the 'Production Grammar® Syllable

Ann Stuart Laubstein
Abstract

This dissertation is concerned with the nature and role -
of the syllable in on-line speech production. I argue that
the syllable is a necessary construct in a production. model
by illustrating that sub-morphemic segments or segment
sequences which interact in perseverations, anticipations or
exchanges always belomg to the same syllabic position. - This
constraint on segmental ‘intgractions K is unaccounted for
without recognizing the syllable as a production wunit.
Moreover, we argue that this constraint is explained if the
programmer 1is assumed to be selecting syllabic constituents
at the processing level at which these errors occur. A
segmental error 1s the result of a mis-selection from among
elements of the same type - ‘namely the syllabic constituents:
onset, peak or coda, or the sub-constituents of the onset and
coda. We show that this mis-selection of identical
constituents also cHaracterizes word blends. .

In recent years, the syllable has been the focus of a
great deal of research in the competence domain. The
Structures proposed have been many and diverse, aimed at
accounting for various aspects of competence. We refer to
the 'production grammar' in our title wishing to distinguish
the units and processes involved in on-line. production from
the rules and representations of the 'competence grammar' -
believing how close the relationship is between the two to be
an empirical guestion. We consider in detail a number .of
proposed 'competence syllables' in Chapter 1, setting the
stage for our investigation of the 'production syllable' in
Chapter 2. )

This Chapter, the major portion of the dissertation, is
aimed at deriving the internal constituent structure and the
external boundaries of the production syllable on tHe basis
of those errors which do and do not occur. For instance we
‘argue against the rhyme as a -viable constituent of the
production unit on the basis of the fact that this seguerce
of segments Iis very rarely involved in errors; indeed
onset-peak sequence errors are almost as frequent. Sequences
of segments are involved in errors only 11f they are
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constituents of some type: phrase, word, morpheme, etc., or
as we demonstrate, onset, ﬁeak or coda. Not all constituents
are involved in errors, i.e. this is not a criterion for
constltuency, only one kind of evidence - but it would appear
that there is no aspect of segmental errors ‘that requires the

unit ‘'rhyme' in its explanation. - One common argument in .

support of the rhyme has been based on "the fact that errors
more often inveolve onskts than peaks or codas - the claim
being that such errors point to a bifurcation of the root
syllable node into onset and rhyme. We believe that this
high frequency of onset- errors is better understood as
implicating word structure, and not syllable structure.

There are more peak errors than word-medial bnset errors, for
instance.

We propose a syllabification algorithm £for generating
the production syllable we  derive; a structure which ils a
composite of various characteristics proposed by competence
.theorists bu{ not isomorphic to¢ any single one. We a
propose error-generating devices for producing segmenta

errors and word-blends: devices which we suggest mirror the's

production process when these errors occur.

In the final portion of this dissertation we consider
how our.hypothesis, i.e. that syllabic constituents are being
processed when segmental errors and word blends occur, could
be incorporated into some current models of the production
process. Ourr hypothesis c¢an easily be integrated into
Garrett's most recent model and it thereby provides more
support for the f£frequent c¢laim that items in the mental
lexicon are syllabified. We' conclude that sub-morphemic
segmental errors occur in the 'fleshing out' of a skeletal
prosodic. frame whose bottom level consists of a string of

empty syllable templates constantly available for fleshing
out.

LN
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0. INTRODUCTION .

Linguists working within the Chomskyan paradigm attempt
to explain how it ié, that on the basis of relatifgiy poor
input - data from experience, all people (barring gross
pathology) acquire a natural languagé relatively qgfbkly, and,
without overt teachiqu _ The assumption .is that man comes
prepared with an Iﬁnate'structure whose parameters are £ixed

on the basis of experience, a structure which is 'tridgered' <~

by experience, not 'shaped' in any stimulus-regponse sense.

The linguisﬁ attempts to specify the ({nnate structiire on the
basis of which, given the inéut of experience, " the adult
grammar is deduced - "...a grammar that may be very intricate
and will in general lack grounding in experience in the sense

of an inddctive basis" (Chomsky, 1982, p. 4). The rules and

" representations that make up this adult grammar are intended

to characterfze the linguistic knowledge which, along with
knowledge }rom other ddmains, underlies the speaker-hearer's
capacity to actually use lénguage. That 1is; the term
'grammar’ ‘is used to refer to "...the system of rules
représentéd in thé mind of the speaker-hearer...used in the

production and interpretation of utterances...” (Chomsky aqé\\

Halle, 1968, p. 4).

This grammar, this internalized linguistic knowledge, is

referred - to as the ‘'competence' of the speaker-hearer.

~



Competence is distinct .from, but a prerequisite for, gpeech
production and perception - capacfties which beloné to a
theory of performénce and which will include otﬁer systems of
knowledge, constraints due to limits on time and memory and
so  on. It 1s competence which unde;lieé “the spéaker's

ability to make judgements regarding the well-formedness of.
an (in 'iprinciple) - infinite set of sentences, judge
paraphrase, ambiguity and anaphoric relations among and
within. sentences, recognize po;sible versus ‘impossible
neclogisms, and so forth.. From this it is clear that within
the Chomskyan paradigm linguistic theory belongs . to a moré
all-embracing theory of mind, and that ‘a gaﬁmmar is more than
an. account of the distributional facts with regard to the
elements of some language. Within this paradigm a crucial
distinction 1is made between an observationally adeguate
grammar and one which could be considered descripti&ely
adequate. The former woulé account for all and cnly the
grammatical sentences of some language, whereas the rules and
representétions of a descriptively adequate grammar, besides
achieving this observational level, would also account for
the — speaker-hearer's above-mentioned meta-lingustic
capacities. The generative grammarian not only aims at
producing such a dgscriptively adequate grammar, but also
attempts to explain how such a highly articulated and complex

rule system can be uniformly acquired given the 1limited



evidence available. A linguistic theory will reach this.
level of explanatory adequacy if it specifies an innate
deductive structure rich enough to determine the particular

;- .
systems attained.

The equaﬁion of -the 1inguist'§ grgm@ar with the mental
grammar has been the impetus for a great deal of
psycholinguistic research in the last couple of decades -
research. aimed at gétzing performance support for the
psychological reality’ﬂof *the constructs of the competgncg
grammar. It must be rémembered, however, that it is not
incumbent upon these constructs that they receive this kind
of support; behaviour is nst a criterion for possession of
" knowledge, only one kind of evidence forlft. It is assumed
that the grammar, that is, the speaker-hearer's competence,
will be incorporated as a basic component in a theory of use.
But how close the relationship is, tween the units and
processes of éroduction and perception, and the rules ang
representations of a competence grammar, is an empiéical

guestion. The mapping may be more or less indirect or

direct.

For instance, in on-line processing does the 'brain
prefer to select from a store or compute? As a concrete
example from the conscious 1level, consider mafhematical
computation.- To find the sum of 673 and 984 one does not go
3

7
/ >



to a.store and select the correct sum; but the store of basic

number facts such as 3 + 4'= 7 and 7 + 8 = 15 are used to
compute the larger sum. One could use finger counting or
some such thing to compute the basic facts but one need not.
It is more efficient in this case to combine computation and
selection. Similarly, a descriptively adequate grammar will,
have to agcount for the _fact that it is within the coﬁpetencg
of a speaker of English to prediét {or compute) the value of
the feature [round] given the feature {-back], or the shape
of the regular past tense morpheme given the shape of the
root-final segment. Native speakers are competent with regard
to the vowel inventory and the morphophonemic processes of
English, and the grammar must account for this knowledge.
But whether real-time processing involves selection from a
store . of fully specified. mo:phemés or computation of fhe
redundancies is an empiricai question. It is plausible ghat
there is an optimal valué for both the size of tle stores and
the amount of computation when it concerns fast, efficient
processing. Thereforé‘thé types of unit or representation
stored and selected need not be, and probably are not,
minimally redundant from a competence grammarian's point of
view. Thus the relationship between competence constructs and

performance constructs could be guite complex. Constructs

required to capture lingustic knowledge ma& be gquite far

removed from those required for processing efficiency.



Another interesting question regarding the relation of
grammars to: processors concerns the variety of languages,
hence grammars. If grammar differences are, for the most
part, a function of the differeht.valpes assigned to a set of
open parameters, one is forced to +consider whether the
mechanisms for processing different languages -reflect these
different choice; or are independent of them. For instance,
how <closely related are the mechanisms employed in the
production and percegxion of so-called free-word-order
languages like Walpi;i," and fixed-order languages like
English? Could the processing of a language like English,
whose syllables include final consonant clqsters;fﬁchially
involve or. make reference to these final segments, given that
numerous languages allow only open syllables? To be more
concrete. Visual perception appears to be highly modular.
Specific neurons fire in response to highly specific visual
stimuli (Marr, 1984). Could certain -neurons functioq only in
résponse to codas despite the fact «hat not all languages
have codas? If language perception  at some level, is, lige
visual perception, common across the species, then, given the
different grammars, we have another reason to expect that the
mapping between performance csnstructs and those of

competence may be less than direct.

These considerations take nothing away from the fact

+
that the best working hypothesis regarding processing models

»

Fran



1s that "...the computational decompesitiop of language
processing does, indeed, reflect the grammatical de-
composition of the language faculty" (Garrett, 1982, p. 21 ).
Our observations merely serve to reiterate Chomsky s point
that Dbehaviour _is‘ not a crzter1on for posse551on of
knowledge, -only one kind of evidence: fer it Simiiarly,
competence constructs are not a criterion for the forms of
processing. The rules and representatlons of competence can
not be used as evidence agalnst the structures.of performance
theories, nor can the latter be used against competence.
Both may only be used in support of one another. The highly
artieulated grammars being produced Qiehin the generative
paradigm érovide a reasonable starting point for processiné
models. These gramﬁars begin 'to have the requisite
elaboration and richness ef detail regarding the complex
syskeﬁ that must unéerly_the capacity for speech. As such
they provide the best working hypotheses for processing

theorists;

In this thesis we will examine how recent developments
in generative theory regarding the syllable relate te
production. We consider in detail the form of the various
syllable templates proposed (Chapter 1), we will illustrate
their strengths and weaknesses as viable units of production

(Chapter 2), and finally we consider how the '‘production

hd -

syllable' can be incorporated into current production models



(Chapter 3). The data we usé as evidence in support of a
production syllable and the form it takes, are spontaneous,
submorphemic segmental errors frﬁm ngrmal populations. Our
data sources have included errors -from the. published
literaturt;.*l and a couple of hundred errors- from our own

COrpus.

¥

1

We have chosen spontaneous errors from normals
recognizing that as a result we ‘inherit not only the
assumptions that are implicit in the‘use of these data, "but
also the problems associated with their collection and the
inferences derived ffom them. The use of errors as data for
dedubing characteristics of the production model assumes that
errors manifest the workings of the normal production
mechanism. That is, errors and error-free speech are both
the output of the normal mechanism. The route from idea to
articulation is the same_ in both cases. Some analyses of
pathological speech have suggested that certain errors may be
the output of new routes, that is, some other than' normal
mechanism may be used. {See éutterworth, 1980 and Caplan,
1983). However, the linguistic analysis of normal errors,
has illustrated the highly regular, non-random nature of such
errors; providing no~evidence aga¥nst the assumption that the
regular -mechanism 1is responsible for them. Indeed the
regqularity of error types. has provided the f£framework upon

which most models of production have been built. Moreover



the analysis of errors has vindicated the assumption that
many of the units and processes of the competence gram?ar are
used in speech production. For instance; errors have Dbeen
used to support the reality of phonological constructs such
as segments and features - units not confirmable at the level
of acoustic anal&sis. The independence of stem and affix, of
phrasal and word stress from segments, .and of Spen and closed
class vocabulary shows up in errors; again there is nothing
in the error-free utterance that can allow the inference of
such independence.‘ The modularity -of the grammar has also

shown up in production. ErrorL\\suggest that there are

separate, temporally ordered processing levels.

Similarly, we find that errors are highly instructive
regarding the syllable. We will show that the sylléble is as
necessary in the production model as it appears to be in the
competence grammar. The great majqrity of those_errors that
have been traditionally analysed as segmental errers are
better interpreted as .syllable constituent errors, 1f the
’conséraints governing their occu;rénce are to be explained.
I+t also appears that open class items in the 'productidn
Jdexicon' are syllabified. {We will use the terms
‘production' or 'mental' lexicon to ref®2r to the lexicon used

byl the production mechanism in on-line processing.)



-

It is clear that spontaneous error corpuses éan providé
a rich source of data for the production modeler, but there
are well-known ‘problems in the use o¢f such data.z_ Fifst
there are the methodological problems _relating to data
collection, invelving such things as selectaye atfent%on in
the collector and the differen?ial degrees of detectability
of different errors. In addition,, the problem . of.

interpreting frequency distributions is exacerbateé by the

minimal amount of surrounding context recorded along with the
. N

errors. - : . -

r

Probably one of the most difﬁicultcproblems wigh regard
to data facing ‘any . theorist in any domain, 1is that of
distinguishing those facts which are crucial from those which
are best deemed as 'noise'. Without a well-motivated and
faitly in;rica}ely structured model of the production process
this distinction among errors is probably imposéible to make.
" But it appears that we find ourselves in a vicious cifcle at
this point. Production models are to a large extent derived
on the basis of errors; therefore these models can not be
used to distinguish the 'cruci;l' errors from those which are
random. | Thi; is where fheorigé of competence are
indispensable. They supply the production modeler with
independeﬁély motivated and suéficiently elaborate h&potheSes

regarding the structures and. processes underlying production

and perception. TheSeT provide a framework within which

™~

~
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processing models may find a reasonable starting point for
detérmining which facts to account £or, at least in the
beginning. They are the best working hypotheses. .

)

The domains that compéﬁence and perfbrmance theories
attempt to account for are different but they inEprsect. We
may expect thét in the end the two will benefit each other.
Indeed, even now it is not completely a one-way street.
“ : Production errors can be used. to help "te choose between

alternate proposals by competence theorists.> Facts which
Newtonian physics could not account for came to be. explained
. within the theory of, aerodynamics. But aerocdynamic theory
could only be developed on the- basis of Newtonian insights

(cf. XKahn, 1976). We might liken Newtonian and aerodynamic

.~~theory to the theories of competence and performance

—

respectively. -

In this thesis we attempt to show that production facts

L4

lead to the selection of a particular model of the syllable,

similar to, but noY isomorphic to, the various templates

proposed Yy competence theorists.

-
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'NOTES TO INTRODUCTION

lgee in particular Fromkin 1973, 1980, Garrett 1976, 1980,
1982, Shattuck-Hufnagel 1984, Mackay 1970, and Goldstein, M.,
1968. . :

2g5ee Section 1 Chapter 2 for more extensive discussion.

3por instance there are- different: notions regarding the
underlying form of grammatical morphemes. Hooper (1976)
suggests that allomorphs are all listed with the appropriate
environment specified. So for instance the regular blural
morpheme would include the following listz [a2], (2], [s].
and their environments. Chomsky would have one underlying
form, [z), phonolegical rules determining the others. it
appears that, in general, the processor is liable %o errors
when it is selecting from ameong items in a set, whether the
set includes syntactic, semantic or phonelogical types. . That
is, the production mechanism is liable to mis-select when it
has a choice among similar types. It never mis-selects the
plural morpheme, however. Consider the following errors:

(i) pots ané pans -- pons and pats

[s] [z] (z] {s]

(ii) bloody students -- bloodent studies.
(s] [z]
Since there is no phonotactic constraint against {panaz] or
[studivs] ('the prawn 1is' and 'stewed Easter eggs') this
immunity to mis-selection is’ surprising. I£ all three
a2llomorphs were available one would expect the wrong choice
now and then. The production data is more in line with the
assumption of a2 single underlying representation. -

- ~

Ll
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CHAPTER 1

-

THE SYLLABLE: WﬁY DO WE NEED IT? AND WHAT DOES IT LOOK LIKE?

1. INTRODUCTION

Within the generative paradigm, as exemplified in the
Sound "Pattern of English (SPE) (Chomﬁky and Halle, 1968) the
phonemic representatidn of a sentence is a linear str}ng of
" segments and syntaétié boundary ) markers, the latter
séecifyidg such‘ things .as ;ﬁrd and morpheme boundaries.
" Segments at‘this level are buﬁdles of phonetic features, each
-of qhich may tgke one of two values, plus or minus. These
representations -include all of the information réquired for
the correct application of the phonological rules, whose’
output- will be a phonetic representatipn. This latter
_ répresentation is also a string of segments, but . boundary
markers have been removed and Phonetic features may be
multi-valued. Thus, within the SPE framework, fhe claim is
méde Ehat all generalizations regarding the sound system of
languages can be captured using linearly ordered rhonetic
feature ﬁatrices, and morpho-syntactic boundary features. In
the past decade these claims have been challenged. Arguments
have come from both within and outside the grammar for the

re-introduction of the syllable into phonological theory.

.Various proposals have been made regaré?ﬁguizé incorporation

-
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into generative theo;y, ranéing from boundary marker (Hooper,
1972) to a ‘binary branchingJ. milti-tiered structure
(Kiparsky, 1979):i_1n the next section we willtsummarizelﬁhé
arguments advocating t@e fnclusidh of tge syllable from
“outside, and within'the grammar. In the final section of
this chapter we will consider in -detail various proposals
regarding the exact éofm the English syllable should "take.
"In Chapter 2 we wiil'sge how these structures relate to the
'production syllable' - a structure we wiil derive on the
basis of sub-morphemic segmental errors. Finally, in Chapter
3, we will suggest how this structure is to be incorporated
~into a model of production, in 1light of  its capacity to

explain certain characteristics of segmental errors.

2. External and Internal Arguments

(1) External Arguments

As discussed eari@er, a generative grammar attempts not
only to generate all agd bnly the grammatical sentences of
some language, but .also aims at accounting for a speaker'é
knowledge about his language.1 One aspect of this
meta—liﬁguistic competence, not directly captured within the
SPE framework, 1is the speaker's knowledge with ;egard to
syliables. Although no saEisfactory physiological or

acouétic_correlate.of the syllable has been found (see Xahn,
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1976, pp. 15-17) speakers know what counts as a syllable in

their own language. (Although c¢f. Bell, 1975) Speakers of
English judge 'ala' as bisyllabic and 'apt' as monosyllabic
despite the data of chest pulses which may indicate 'ala' is
monosyllabic (Pike, 1947). The ability to count syllables is
part of the meta-linguistic competence of even very vyoung
childrén and indeed Mehler et al. (1981) argue that "...the
syllable is one of_the.basic unanalysed initial structures
the child uses"™ (p. 295). It also seems to be the case that
speakers from different languages hearing the same utterance
w@ll assign 1t different numbers of syllablés. "Chinese
speakers apparently would assign three syllables %o ';kates'
(Pike, 1947), whereas we, as speakers of English 'XKNOW' tﬁat
it has only one. Thisakind of 'knowledge' would seem to be
on a'par with speaker competence regarding what counts as a
distinctive opposition in his own language. The physically
measurable difference between an aspirated 't' and an
unaspiratedl one 1is irrelevant ,at the level of phonemic
analysis in English, as is the chest pulse measure of the

syllable in characterizing syllable competence.

McNeill and Brown {1966) showed that in 48% of the cases
where spéakers were in a tip-of-the-tongue (TOT) state they
were able to correctly remember the number of syllables in
the searched-for word. Similarly, aphasics searching for

words can often rermember the number of syliables but not the
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segments (Jakobson, 1968). Fudgée (1969) also points out that
ybung children wili often completely botch up the phonemes in
a syllable but they won't forget the syllable's presence. 1In
addition, Fay and Cutler fl977)_ argue that the syllable
structures of malapropisms are .closely\\;elated to the
syliable strudtures of the intended form,Zas }n 'apartment’
for 'appointment'. The data fro; TOT, lexizal access and
recall studies all conveige. it appears that 'the
'production' or 'mental' lexicon includes information about

syllable structure.

Arguments for including the syllable have also come from
phonetics: it appeérs "that the length of segments in a
syllable is inversely related to the number of segments in
the syllable (Selkirk, 1978). For instance, a CVC syllable
is about as long as a CVCC syllable despite having fewer
segments. Using the syllable rather than the segment as a
concatenati&e unit hgs also led to a high degree of success
in speech.synthesis fPujimura and Lovins, 1982).

It seems Yoo, that the syllane is the most permutable

it in langua;;- games (Sherzer, 1976), and syllable-by-
syllable concatenation has been used to explain the staccato
quaiity.;f apraxic and dysarthric speech (Kent and Rosenbek,

1982). "Sussman (1984) even speculates that canonical

syllable forms are eéhivalent to neuronal templates, networks

-
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of neurons "...where each consonant and vowel position is
associated with a specific cell assémbly“ (p. 169); He
believes that the relatively inviolate nature of phonotactic
constraints in aphasic speech and left hemispherq gominance
lfor 1aﬁguage may be explicable on this Dbasis. Native
language-syll&blé structure constraints can alsoc be used to
explain certain second language learn;r_ errors. Native
Spanish speakers will pronounce English 'skate' as [E;keyt]
because there is ne syllable initial 'sk' cluster in Spanish.
Saudi students will pronouncé English 'pafty' with an initial
'b' since there 1is no 'p' in Saudi-Arabic, and English
speakers will pronounce the initial cluster in 'ﬁkrumah' as
[on.k]'(the dot {(.) indicates syllable boundary) since there

are no syllable-initial [nk] clusters in English.

It seems clear that the syllable is a psychologically
real unit‘ of our meta-~Tinguistic competence, that it is
implicated in the structure of the mental lexicon, that it
can bé useful in explaining characteristics of aphasic speech
and second language forms, and in accounting for surface
phonetic facts, where it seems to be an independent
concatenative unit of some sort. As pointed out earlier,
however, grammar-—-external arguments are not a criterion for
determining the constructs of the competence grammar. ° They

are 6hly suggestive. The syllable could be ‘a2 processing

construct, functionless at the competence level. The grammar
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must account for the speaker's meta-judgements regarding the
syllable but it need not do so directly. This aspect of
competence may already be accounted £for indirectly. For
example, 1t may be captured }n the seguences of C's and V's
already marked for the feature [syllabic)], with the C's in
pre- or post-syllabic position. Of course, in this case if a
formative consisted of more than one sylldbic segment the
medial C's could not be distinguished as pre- or post-. But
is this information necessary? If not; then syllables are
reducible to other ‘kinds', independently necessary in
themselves. 'Kinds' are the classes of things and events
about which pertinent generalizations can be made (cf. Fodor,

1975}.

Kohler\i1966) argues that, for this reason, the syllable
is éﬁ "unnecessary concept"™ (p. 207). "He also laments that
if a C (cluster) occurs intervocalicly, one that is capable
of occurring both pre- and post- then a syllabic division is
impossible. This would be the case in forms like ‘'any% and
'basket' where, tti/ée%lowing divisions are possible: an.y,
a.ny,.bas.ket, bask.et, and ba.sket. This, the groblem of
'fuzzy' boundaries (not Kohler's term), makes the syllable
impossible to define according to Kohler ({(op cit.). Indeed,
speakers do disagree on the syllabic divi;ion of interxvocalic
C's. Syllabification decisions will often be a function of

perceived morpheme boundaries - {(Davidson-Neilsen, 1974). For

-
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instance English speakers would be more apt to syllabify a
form like ‘discomfort' between the"'s‘ and the '¢', i.e.
between the morphemes - dis.com.fort, than they would a fgrm
like °'discuss' which would more likely Dbe judged
monomorphemic and syllabified as ai.scusg. This is related
to Kohler's third objection to including the syllable in
phonological theory. He notes that syllabifying on the basis
of terminal allophones leads to clashes between morphological
and syllabic ségmentagion. For 1instance the dark 'l' in
'coolish' would lead to a division after the 'l' whereas the
light '1' in.foolish would define a bodndary before the '1°'.
It's not clear to me how this argument is relevant. Phoneme
boundaries clash with morpholégical boundaries too, but
presumagiy Kohler wouldn't suggest that phonemes be
eliminated.? ~This problem relates to a m;re general problem
- the problem of where/when syllabification takes place (and
the problem of which items are lexically listed (see note 2).
Pointiné out that syllabification does not appear to be
distinctive, éome competence theorists argue against the
lexicon including syllable structure (cf. Bell and Hooper,
1978, D. 6 for instance). However, if the feature [syllabic]
is conceived of in terms of the syllabic node tﬁ which a
segment 1is attached (e.g. Kiparsky, 1979, and Clements and
Keyser, 1983), or if stress is distinctive and unpredictable,

and is captured in the forms of prosedic structure, syllable
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and foot, then the lexicon will have to include syllable‘
structure. Selkirk '(1980) aréues along thege lines.
Whatever turns ourt to be the best analysis, Kohler's argument
' against the syliable on the basis of the potential clash

between syllable and morpheme boundary remains irrelevant.

More interesting is the problem of fuzzy boundaries.
,

Kohler points out that . an important aspect of. the
phonologicai structure -of English is the frequency of
indetermiﬁate syllable‘boundaries with regard to intervocalic
C's. Syllabification, K he argues, wou?é only obscure this.
Substantial arguments can be found to\‘diminish the force of
tgis and his other pertinent objection - 1i.e. that the
independently necessary sequences of C's and.V's indirectly
can account for generalizations atéribﬁted to a syllabic
unit. Arguments will be summarized that demonstrate that,
within the competence theory, syllable boundaries must be
delimited, and too, that the syllable may be a hierarchical
structure and noﬁ just a linear sequence of C's and V's.
Secondly, fuzzy boundaries can be insightfully captured with
the appéopriate fofmaf?émjf and distinguished £from those
boundaries which are not indeterminate {cf. Kahn, 1976). 1f
fuzzy boundaries are an important‘aspeét of the structure of
English as KXohler claims, then this is an .important
dist;nction to cépturé. The syllable conditions numerous

-

phonological processes whose expression is significantly

-

—_
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simplified, and whose phonetic' motivation is concomitantly
accounted for, "with formal' recognition of the syllable
(Vennemahn, 1972). And too, there are good arguments for

stating phontactic constraints in terms of the syllable.

(1i) Internal Argquments

Within -the SPE framework phonotactic constraints are
expressed at the le;el of the morpheme. Stanley (1967)
recognized the need for the statement of possible syllable
structure conditiops to supplement the Morpheme Structure
Conditions (MSC's). Many Semitic morphemes, for instance,
consist of three C's, which makés the morpheme an
inapproériate level for the statement of collocational
restrictions. MSC's are intended to capture the speaker's
ability to recognize that certain phoneme'sequences are not
possible morphemes in his language -’ the standard example
being 'bnik' in English. Sommerstein (1974) has pointed out
that it makes no sense to consider this aspect of 6ompetence
at any level other than close to surface. Because 'bnik' 1is
an opaque form, in that the relationship between the
Systematic phonetic and the systematic phonemic levels is not
biunigque, there is no possibility of exercising this ability
excepj&_zztngé\‘surface. Forms such as' Spanish '-ndo' and
German 'Rad' are rejected out of hand by speakers, because

like 'bnik' they are impossible surface forms. Sommerstein
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argues that this level of competence can best be captured in
terms of surface syllable forms. This argument is Qell-taken
with regard to accounting for "the 'bnik' competence, but it
is not clear that spezkers aré‘only cognizant of what forms
are possible surface forms. It wduid seem reasonable to'
distinguish such knoﬁledge from the knowledge, speakers may
have, c¢onsclous or unconsclious, regarding the shape of
possible morphemes, including bognd'and féee. At some level,
speakers of English know or ‘fcognize' (Chomskg's term in
Chomsky, 1980, P. 70} that morphemes may‘ be " single
non-svllabic C's {(e.g. plural 'z' and past tense 'd') or
even,ﬂ (e.g. two sheep), and at some level Arabic speakers
'‘cognize' that morphemes may consist of sequences of three
C's (e.g. 'ktb' for ‘'write'). Presumably speakers would
nevertheless reject such morphemes as possible "free surface
forms, indicating that these two types of knowledge are

different. Because the ' grammar aims to account for all

purely linguistic knowledge possessed by speakers, both these

types will have to be accounted for - probably in different
ways. . Speakers have access to the results of mental
processes - l.e. they can make judgements regarding

pronounceable surface forms. Surely, however, 'speakers have
no privileged access to the processes themselvés - i.e. there
is no reason to assume that speakers. may .be capable of

judgiﬁg the underl?ing forms of morphemes or the rules which
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determine théir surféce shape. What the best way- is, of
accounting for both types of knowledge, is hot obvious, bu£:
there are gqod arguments for stating sequential constraints
in terms of the syllable, not the morpheme. Collocational

. .Y . . . .
restrictions Seem to have universal characteristics which

appear to be a property of syllables, not morphemes. Most

e
convincing arguments in this regard have come from Hooper
g1976) and Mohanan (1979) .among others. Hooper demonstrates
that numerous sequence restrictions can be qccounted for 1in
terﬁs of the strength ;nd weakness of different positions in
the syllable, interacting with ‘the inherent strength or
%eakness of different C's. Her theory accounts for-many of
the universals of clustgring listed in Greenberg (1963)., For
example, in an initial C4yC, cluster, C; is in the stronger
-—~=?§H“M\position so you will tend to £find stronger C's in this

position. For instance in English we have 'tree' but not
'rtee'. Her notion of strength at the limits corresponds
fairly closely to Jespersen's (1909) notion éf sonority, and
Kiparsky's (1979), and Saussure's (195%) of aperture - the
earliest reﬁe;ence we know of, to this.quality, being Sievers
(1893). Syllable final position is weak so a relatively
stronger C will be reguired in C, position. We have ‘art’
but no ‘'atr', for instance.  The following Greenberg

implications support her claims: if Nasal, Liguid .(NL) then

Consonant, Liquid (CL) (réad ‘'obstruent' for 'consonant'), if



CN then CL, and with respect to syllable final clusters, 1if

. c ; C.
LN themn LC, and if L [;v01c;i] then L [;volce

Greenberg polints out, the thousands of permutations of C's

. As

possible are by no means utilized by the languages of the
world. Clearly there are enormous cdhstraints on clustering.
Mohanan (1979) argues that the sonority hierarchy built into

a universal template,. can only capture the universal

tendencies of syllable structure - it c¢an not distinguish

what he considers to be absolute, universal restrictions from

mere tendencies. For instance, obstruents don;t function as
syllabic nuclei(:zifthough ct. Haard, 1978) and there are
restrictions on the occurrence of syllabic consonants and
non-syllabic -glides (Pike's ({1947) contoids and vocoilds,
respectively). He argues that to captufe these restrictions
and the tendencies regarding' sonority reguires the .use of
markedness- conven%?ons on the attachment of segmefits to
syllabic or non-syllabic nodes. Cairns and Fein;tein {1982)
argue that both a universal template énd markedness
conventions are reguired. The latter will define marked and
unmarked attachments to particular syllable nodes -in a
ﬁierarchical structure. Fudge {1969) agrees that
collocational restrictions require é hierarchical structure
for their statement - MSC's, being f;nite state in charactei,

are inappropriate. Hooper has also polnted out that MSC's

are often duplicated 1in the phonological <rule component

23°
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{except that tﬁe latter change featprés and the former do
not). It seems indisputable that there are numerous
sequential. cosstraints which are wuniversal and that the
syllable and not the morpheme is the implicated unit when it

comes to the perspicuous/ statement of these universal

generalizations.

Eqﬁally persuasive arguments fogr positing a syllable
'kind' revolve around the dynamic phonologicai processes. of
languages, where the syllable often seems implicated in both
segmental and Fuprasegmehtal domzains. Reférence to syllable -
boundaries, initial and %inﬁl, syllable constituents, ang‘to
the wﬁole .syllable is oftén required in the statement of
phoniiggicai rules. Devoicing of obstruents in German (/Rad/

—» "[Ratl]) and pdint assimilation of nasals to followiﬁg

. hi

consonants iq Spanish (/un gato/ - (ungato]} take place
when these consonants are 1in syllable £inal position.
Segment lass is -common in final position, an example from
French Canadian being /tabls/ — [tagl] — . tabl. in
geqeral,.weakening processes are characteristic of syllable
final position. Kahn points out that in order to designate

syllable final (or next to final) position, SPE must use the

environment (C) Cl . He notes that this violates the

-

hid

requirement that “environments in phonological rules be
natural classes. A natural c¢lass will be specified by a

conjunction of features, common to the members of the class -
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- an unnatural class will require a disjunction (Halle and
Clements, 1983). Segment and word boundary, having no
features in common, constitute a most ﬁnnatural class. The
allophonic variants of wowels will often require the use of
this environment. For instance in Spanish [e] occurs in open
syliables and [¢] in closed syllables, and 1in Danish
[ameriia] alternates with [emrikal due to the closed syllable
which results with optional dJdeletion ofe the second vowel.
Syllable initial position-is often required for picking out
the environments £for strengthening processes.‘v Choméky and
Halle (1968) note that there is-a general strengthening of
initial C's in Tswana which can't be handled simply within
the SPE model. The aspiration of voiceless stops in English
occurs in syllable initial position and indeed the .strong and
weak allophones of 't' in Engli;h can only be accounted for

with reference to syllable positions (Kahn, 1976).

Donegan and Stamﬁe (1978} claim that‘they have not found
a phonological "...process limited to the domain segment" (p.
28} ané argue that the syllable is often the implicated
domain.3 For instdnce the domain of regressive nasalization
o% sonorants 1in English appears to be, obligatoril?, the

syllable and optionally, the foot (their ‘measure'). Hence

‘"we have [Wil.¥5m] or [Gfi.;gm] but not .- *[wil.ysm].

Similarly, the domain of pharyngealization in colloguial |

Egvptian Arabic appears to be the syllable. {(Broselow,

-
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1976, cited in Selkirk, 1980, p. 577). For handling such
pfocesses, the whole syllable mus@ be designated, not, simply

—

~initial or final syllable boundaries.

B

We find too, that syllabic constitutents may be thé
focﬁs of phonological : rules, particularfy in éhe .aréa of
suprasegmental phonology. It is well known that stress rules
in many languages are sensitive to syllable quantity.
Lanéuages may differ ~in how they measure heaviness (see
Prince, 1983), that is, heaviness may be any VC tautosyllabic
seqguence, oOr oniy VR (R:sonorané) or VV tautbsyllabic
segquences. What is universal Thowever, is that  only
Eautosyllabié segments following vowels count in  the
measurement - never preceding Eautosyllabic segments. - Many

current analyses of stress systems account for this property

in terms of the syllable constituent, 'rhyme’'.

Fs

To sum up, there appears to be no doubt that the
maximally simple and explénatory statement’ of a language's
-phonotéctic constralints and phonological  processes will
require‘ the unit, 'syllable', to refer to. The syllable
itself; its boundafies, and 1its constituents are all
implicated when it comes to déaling with the phonological
systems of natural languages. Earxlier, we gave examples of
arguments for the syllable which were outside grammar

internal .considerations. On the generative assumption that
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the grammar lies at the root of our capacity to use -language,

-, -

it is not surprising that the evidence from these two sources

converges - both pointing ‘towards the syllable. In the

-

following secfion we will consider various proposals

regarding the precise form this construct should take.

- -

3. Syllable Templates
’ {

(1) Introduction

We shall see that all of thé templates described in this
settion reflect both the theoretical framework within which
the structures aré formulated, and also the particular facts
their formulators are interested 1in accounting. for. For
instance, the Hooper template comes oué of a linear
framework, and'éhe Selkirk and Xahn proposals are couched in
the lanéuage of the recently- developed non-linea£ theories.
At the same timef the structures proposed by Fudge (1969) and
Cairns and Feinstein:(l982) for instance, feflect a focus on
‘collocational restrictions, whereas the Kahn syllable

,

reflects his interest in segmental processes.

The templates we have chosen to consider in detai; are
clearly not all of those proposed in the literature. They
are a sﬁbset, which we feel _highlight the interesting and
different claims regarding when syllabification takes place!

and what syllabification algorithm is used. These algorithms
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produce digferent syllable boundaries and different internal

structures. We will not reiterate afégg;nts which duplicate

~one another. For instance, arguments supporting the Rhyme

constituent on the basis of c¢ollocational facts will ' be
advanced only/Bnce, despite their having been advanced by
different theorists. Fellowing our description of the
different templates we will summarize the differences,
pointing to what we will look for in the speéch error data -
the subject matter of Chapter 2.

- /

A
(ii) F%dge's (1969) Template
™~

Fudge believes that syllables have two functions: to
provide the basis for dealing Qith prosodlic phenomena, and to
account for collocational restrictions. He foéuses on the
latter in 'Syllables' and the structure he proposes reflects
this. - He argues thgt collocational restrictions hoid within
constituents, and hence are not stateable in the finite state
terms of thg SPE ‘Morpheme Structurea,gonditions {MSC) .
Therefore thé constituent structure /hﬁ\ assigns to- his
syllable reflects his notions as to where constraints on
segment sequeﬁces are tightest, i.e. within onset, rhyme and
coda, as ill&sfrated in Figure 1.4 No constraigts are
considered to held between onset-ana rhyme or rhﬁme and ' the

termination node.

&
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Figure 1 -
Fudge's Template-

\e

Syllable

Onset Rhyﬁe Termination
Peak Coda
12 3 P 6.

To account for most constraints, he assigns sets of segments,
his 'systems', to the various positions. All consonants can
occur in positions 1 and S5 unless 2 and 4 are occupied by

[
sonorants. > 'sC' clusters are given a uni-segmental status

and are founé 1in positions 1 and 5. He argues for this
analysis because (i) otherwise he would regquire an initial
position limited ¢to just one segment "'s', (ii). it allows a
symmetrical treatment of 'sC' clusters initially and finally
and (iii) he feels it solves the problem of whether [sp] for
instance, 1is underlying /sb/,or‘/sp/. His Termination node”

1s normally a morphological place for such things as plural

and past tense, and can only be filled word finally. By

-
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including éhe Termination node, he'belaeves hé can éxpiain
why *'glansp' is an impossibie form "and 'glanstf is not -
i.e. more generally, why the length of the rhyme is limited
. except when the final C's are word final and coronal, énd
usually are preceded by a morpﬁeme boundary. He requires a
speci;l constraint, however, to rule out *'glaymp'. -The
structure he proposes is not capable of handling this. His
beak node consists of one position because his is - a
phonoiogical, not a phonetic syllable, and he derives“most
diphthongs from tense vowels. The diphthongs 'oi' ané 'au’',

though not so derived, fit into position 3 and presumably are

considered, like 'sC' clusters, unisegmental structurally.
»

3

For constraints that’ can not be predicted on the basis
of his systems he uses a set of violable and non-violable
constraints which apply to elements within the systems and
take the form of implications. For instance, 1if 2{(':z') —
-4('r'). That is, 1f you have an 'r' in position 2 you can't
have one in position 4. Although he has no constraints that

involve the onset and peak positions, he has a number which

o1}

pply across constituénts, to positions 2 and 4 and 1 and 5,
for instance. It's not clear ho; he can Justify hhis
cross-constituent -constraints, given <that he ‘derives his
constituené structure on the basis of the assumption " that
constraints are internal to constituents. And, 1in fack,

although he 1lists none, there do exist some {albheits few)
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restrictions on onsets. and éeaks"in Engliéh,' and other
languages.l For ingtance, "voiced fficatives and /Cl/

"eclusters are excluded béf;fé fu/ (and);../Cl/ clusters are
excluded before /Vi/..." (Clements and Keyser, 1983, pp.

20-21); hence we find no forms such as [&d ut] or [blal].

1
Sr—

By allowing unfilled nodes, he requires no prolifération
of syilable types - one type suffices. Positions 1 and 5,
one might term the heads of the onset and coda; they are to
be filled if there is a choice Between 1l and 2 or between 4
and 5. So, for instance, ;he 'r' in ‘run’' would be assigned
tO'positionhl and the 'n' would be put iﬁ pesition 5 although
these could occur in-“positicns 2 and 4. He assigns them this
head-like status on the basis of constraint £facts. For
instance, there are notlas many restrictions on 'n'; ‘m', '1?
and 'r' when they are in position 1. "lull' is a possible
“form but *'Clull’ is not. This head status also~captures the
symmétry'between positions 1 and 5; all consonants occur in

— -

each.

In -short, fudge's syllable is deriye&'on the basis of
constraints that hold between C's in pre- and post-vocalic
clusters and on those which are often found between vowels
~énd post-vocalic clusters. We shall see in the following

section that Selkirk's syllable also reflects this interest.
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(i) Selkirk's Template .

The .syllable structure Fudge proposes reflects his
interest in ong'pf'the two~ functions he attributes to the
syllable (i.e. accounting for collocational restrictions).
He-ignores the other function, that of providing the basis

for prosodic phenomena. If the same structure, namely the

syllable, is to perform these two.seemingly quite disparate

functions we should find thaé facts from both areas point to
the same ‘Eype of structure. Aqa indeed, Selkirk, who is
interested in both these functions (among other functions)®
proposes a structure which is, as she points out, .,similar to
Fudge's. First we'll consider he;rargumenté from the{areaxof

‘ /
prosody and subsequently those, not advanced by:figgé, in the

area of phonotactics.

Selkirk's theory of prosodic structure 1s an extension
of Ehe non—linear‘met;Ecal-framewo:k introduced by Liberman
(1975) and applied in Prinée (1975) and Liberman and Prince
{1977). Theilr inten;ion was ~ to expi&ig the unigue
characteristics of the feature [stress], and the stress rules
of the SPE frameho:kp by incorperating a metrical tree and
grid into “the theory. Relations of relative prominence were
to be captured.in a binary branching tree, where prominence
. .

"was a strong/weak (s/w) relation on sister nodes, and these

trees were subsequently mapped onto a metrical grid.



—

33

-

iAlthodgh their system accounted for'relative prominence, they
maintaiked the stress feature to account ‘for absolute
prominence (i.e. plus stress versus minus stress). Selkirk
argues tﬁat absolute stress should also be defined in terms
of prosodic tree structure (cf. also Halle and, Vergnaud,

1980, and McCarthy, 1979), specifically the stress foot - one

of her six prosodic categories.’

-

Her claim 1s then, 1tﬁat lall ‘stress phenomena are a
function of prosodic structure - and in particular that all
generalization§ and idiosynérésies of the English stress
system are to be accounted for in terms of prosodic units.
Relative prominence within the word will depend on how feet
are grouped together8 and absolute stress will be a matter of

internal foot structure.

There are three characteristics of the English stress
system with regard to absolute stress that Selkirk wants to

account for (listéd in (1))

(1) (i) all tense vowels are stressed, ©

(ii) some -lax vowels in closed syllable are stressed

and some are not,

and (iii) lax vowels in opeﬁ syllables are never stressed
(a) .word medially before a stressed syllable or

(b) word finaily.



Since all generalizations regarding absolute stress are to be
captured in terms.of the stress foot, these characteristics
of the English system will have to be aécounted for in terms
of the internal structure of the stressed syllable of the
stress foot. If stress 1is a matter of syllable geometry,
then generalizations such as (1) (i) above regarding tense
vowels, will have to be captured in terms of syllable
structure and mnot in terms \of phoﬁe;ic features, for
instance. (See Prince, 1983, £for arguments against this

geometric notion of the stress values of diphthongs and long

vowels.)

Indeed the syllable template Selkirk proposes could be
used to distdinguish tense vowels from lax vowels. Howevér,
because she argues against labelled nodes, and bécause she
considers that CV (tense vowel) and CVC are both brancﬁing
rhyme structures (1980, p. 5834 f£n. 11),2 and bgéﬁuée her
template functions as a well-formedness condition . on

Underlying Representations (UR's), the structure that results

from the actual syllabification of a.ifxical item will often

be unable to make this distinction. To see why this is so,
consider the difference between her template and the actual
svllable structures assigned to lexical items, as illustrated

-

in Figures 2 and 3 respectively.
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P
Figure 2
Selkirk's Template
. S
W ’ S
(+cons) //////\\\\\\\
d/////\\\\k s W
+gcons {+son) +son (+cons)
“s w s W

+voc (+son) +cons {-son)

N.B. (i) only glides may be sisters of [+voc)

{i1) s and w reflect the sonority hierarchy

Pigure 3 -
I'4 . - Some Selkirk Syllabifications
: s s . s s S S
r 2 p r € vy p r 2 bit r e vy r 2 m p
{rap) (rape) {rabbit) (ray) (ramp)
closed closed open open closed’
lax vowel tense vowel lax vowel ténse vowel lax vowel

f o)

It 1s clear from Figure 3 that the structure assigned to a

lax vowel syllable closed by one C is identical to that
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assignéd to an open tense , vowel sYllable ('rap' versus-
'ray'). Thus the syllable structure per se can not be used
to distinguish tense vowels from lax vowels unless the lax

vowel is in an open syllable, or the tense vowel is in a

closed syllable ('ra.bbit', 'ramp' and ‘'rape').

-~

Within ‘her template per se the distinctions between
closed lax vowel syllables and open tense vowél syllables are
possible, but the syllabification of lexical items must
include 1labelled nodes to make these distinctions, and
thereby capture the generalization (i) - (iii) in (1) above.

In Figure 4 the nodes are labelled and the distinctions are

there. ' -

L Figure 4
Selkirk's Nodes Labelled

)

N
S
>

/\

r e v

0 —10

A syllable with a branching peak will always be the left

branch ofla bi- or tri-syllabic foot, or the single branch of
/ :
a qgissyilabic foot. That is, it will always-be stressed. A

N
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syllable whose peak and rhyme don't branch (an open lax
syllable) will never be stressed unless %t is the left branch
of a foot or an initial monosyllabic foot. A syllable whose
rhyme brgnches and whose peak does not (i.e. a lax vowel
clh&gd syllable) will be the left or right branch of a foot,
depending on whether it is stressed or not. Selkirk argues
against éhe Halle & Vergnaud (H&V) claim that both relative
and absolute stress values can be wholly accounted‘ for in
terms of s/w relations and branchingness; she maintains that
absolute prominence is a T/kger of foot structure, whlch is
only partially predictable on the ba51s of " branching. In
particular; the behaviour of closed (branching) la; vowel
syllables is unpredictable. For instance the final s}llable
in 'gymnast' is a stress foot whereas the final syllable in
'modest' is not - vyet' these syllables are idenﬁical
structurally. The HV type analysis would have to claim
arbitrarily that the final syllable in ‘'modest' was
unbranchipsg. Selkirk believes that thig irregu%arity in the
stressiné of such syllables is best accounted for in ﬁhe
repository) available for all unpredictable facts - the
Iexicon. That. is, she oproposses that foot structure is
lexical. Geﬁeralizations {1y (1) - (ii11) above will be made
in terms of foot Structure. As we ﬁave suggested, in order

‘tc capture these generalizations in this way it would appear

" that she will have to allow labelled nodes in the lexical
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structures she assigns. (Some of the nodes in her template
ére labelled with features but these can ﬁot.be used. See
below.) In fact, Selkirk explicitly argues against labelled
nodes because syllable -constitutents ",..have no independent
privileges of . distribution" {1980, ©p. ©573). Feet and
syllables are %uilding blocks whereas the Eoda, for instance,
is only "...the second position within the rhyme" (ibid.).lo
tabelling the rhyme, peak and cbda is sufficient but not

necessary. She could use a flatter syllable structure and

leave nodes unlabelled, as in Figure 5.

Figure 5
Syllabic Structure Distinctions Without Labelling

s S s S
r 2 r a v r 2 m r a y m
open lax’ open tense closed lax closed tense

In this syllable the onseé, peak and coda are all dominated
immediately by the root syllable node. The rhyme analysis
makes different claims, however.. It captures the fact that
prosodic systems 1in general'(if they are gquantity sensitive
systems) are sensitive to the segments which £follow the

initial C's - that 1is, the vowel and following material.

1
' This suggests an initial bipartite division into onset and
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\
rhyme. Selkirk observes that the branching of syllables into

onsets and rhymes 1is never prosodically relevant; it is
"...only the rhyme's branching which appears to make a

difference"!l (1980, p. 572, fn. 7).

Selkirk could maintain her rhymg structure, and leave
nodes unlabelled, and make the generalizations she aims at
(i.e.” (1) (i) - (iii) above) if she were to leave eméty
nodes.  This 15 how Fudge syllabifies. He argues that this
prevents a plethora of syllable “types. Selkirk oppoges this
because she believes that every instance of a syllable token
should not be asked to characterize the notion ‘'possible

syllable in L' any more than every NP should have to

exemplify 2ll possible NP's.

£ We see then "that the structure that Selkirk believes is
* required to handle prosodic phenomena is indeed very like the
structure motivated independently on phontactice grounds by

Fudge. As mentioned earlier, Selkirk's syllable has more

. $
than a prosodic function within the grammar. It is to
account for the ‘bnik' competence, i.e. phonotactic

constraints. An impossible ﬁor% of English is one which can
not be parsed into well formed syllables ané feet. The
notion 'possible syllable in L' will be defined . by the
templéte in Figure 2 and a set of collocational re%}rictions

'--..somewhat in the spirit of Fudge, 1969...but with
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differences" (1978, p. 10). There are indeed differences in
the two proposals. Although Selkirk's syllable reflects what
shé refers to as the IC principle of phonotactics -(the more
closely related- structurally the [ "...mor ‘subject to
phonotactic constrain£s'the two position slatsT;re“ (1878, p.
2) as\does Fudge's, it's not cleér how she will state the
Fudge-type collocational restrictions without labelled nodes.
Fudge even requires sub-constituents of the onsets and coda
to state  his ;éétriétions. He identifies six sub-

-

constituents, i.e. six position slotszénd'states a number of
constraints in terms.of these sub-constituents. For instancef
in his restriction '2(4) — -4(4)' the parenthesizednnumbers
refer to sub-systems of segments and the 2 and 4 designate
the second and first positions in onset and coda

respectivelf. It is non-adjacent constraints like these that
lead; him to conclude that -2 finite-state-type agcount of‘
phonotactics won't do. Selkirk's use of s/w relations will
mean that she won't have to distinguish the onset from the
coda when she rules out séauences like '"1lt-', 'rd-', 'Tpm;
.and SO On. In the onset, the. labelling is w/s and in the
coda it is s/w, labels which can handle such facts. Since
s/w is a relation on sisters it can not handle thé&é above
non-adjacent type of constraint, however. This may, thdugh;
be a positive aspect af Selkirk's model and not a féiliqg~at

all. 1It's not clear that sylliable constituent structur%.is

&

-

[T



3 . 41

-

at issue here. Positions 2 and\z\do-not form a constituent.

of any kind and yet there are constraints holding between the

two: This goes against the IC principle of phong
which-  would seem to be é not unreascnable pripciple,
type of'noﬁ-adjacent constraint holds within the cbnééituent
‘syllable,' not within any subconsﬁituent. Perhaps this tyéé
gf constraint will finé an explanatory account within th;
'syllablé-is-segment' theogy of Fujimura and Lovins (F&L)
(1978). They suggest that at the phénetic level, syllables,
not segments, are bundles of features. Possibly there are
constraints on.what features may co-occur in such 'segments'.
(See below.) Selkirk's syllable also differs from Fudge's in
that it includes a bi-positional peak nodel? and no
termination node. Her syllabification domain ‘is the
non-branching stem (a syllablé bbundary occurs between all
stems and neutral affixes) and presumably morphemes like past
and plural are not incz:g;d in the étem so she won't often

need this node. Forms like ‘'axe' will. have to be Ltreated as

exceptional.

~ . s

—

Fudge and Selkirk also differ on which branch -of " the
coda is filied when the coda is a single segment. Fudge
assigns all such to position 5, the right branch of the coda,
whereas this branch is psEenthesized in Selkirk's syl%able.
They agree that the left branch of the onset is chosen ~ in

Selkirk's syllablerthe [+cons] branch of the onset. (Since
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N
her nodes are unlabelled the results  of syllabifications

involving single C's will never indicate which node was

choéen.)

This brings up another difference in the two syilébles.

——

Selkirk doesn't label constituents but’ she “assigns major
class features to all constituents but the rhyme. These are
only a part of the +emplate, however, and not included in the

prosodic structure of individual lexical items. This feature

-~

labelling at least partially takes over the function of
Fudge's assignment of sfstems to'positions,.howeve: it's not
clear how shé would syllabify words w%th syllable initial
glides since they are not [+cons] and presumbably shouldn't
ne allowed in the left branch of the onset. It's not clear -

how glides can occur even in the right branch of the onsetéi

since although théy are [+son] they are not [+cons] and the
right branch is dominateé dy a [+cons] node. Normally we

would expect this feature to percolate downwards to all nodes

it dominates ({see Vergnaud, 1977). And presumably this 1is
o ’

+he reason the rhyme has not been labelled. Because 0f these

problems, it doesn't seem possible to let features take over

the functiod of constituent labels.

-
-

The structural differences in +the Fudge and Selkirk

-syllables can perhaps best Dde seen in Figure 6 where various

words are svllabified according to their different notions.



Figﬁie 6
Fudge ) : Selkirk
/SN / A
0 R T

AN

=4 ) ;K\ f a2 y n & c vy 1
£ . 1 n & . (find)
' s
. . ol e 1 T (0lled)
D i n ¢t . {(prin%t) P r 1 n <t 1 1 p
1. i - P . (-li/.)
S
~—
SP . oA N ¥ T (sponged)
v
5D A n J
. TP . .
N.B. (1) the dots (.} indicate empty positions.

In contrast to Selkirk, the Proponents of the next

' svllable we will look at argue that labelled syllable nodes
are crucial; they are the baégs for word-formation rules and

stress rules, besides forming the foundation for a theory of

markedness. And markedness, 1in turn, determines how Zorms

are syllabified.

7N

=



~(v) The Cairns and Feinstein Template (1982

~

Cairns and Feinstein (C&F), 1982, propose a syllable

@hich is similar structurally to Selkirk's (and Fudge's (cf.
also Pike and Pike (1947) and Hockett (1955))), the' major
differences being (i) ' their insistence éhat nodes - are
labelled and (ii) the hierarchical structure assigned to the
onset. They do not argue in support of any particular coda
structure; however, they suggest that it might be a mirror
imagé of the onset. - The stiuctu?e they ©propose is

illustrated in Figure-7.

Figure 7
|8

Cairns and Peinstein Template

S
onset srhvme
+cons -
-voC nucleus: coda
Gsom] + \+cons] b
[~-voc]
Onset - '
margin (adjunct)
J Onset
N . 1
{(premargin). margin )
core ) margin
S o, . margin
N core
l
& a C
Njﬁ' D <
Nucleus
peak satellite
- l I
v G
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Their goal is to define thé universal wunmarked and
marked syllable, by specifying ﬁhe structures always found,
thése that are usﬁally found and. those that are never found.
In other words they aim at identifying the paxameters'that
are left ‘open and the values that these parameters may take.
The structure they §ropos¢ reflects this doncerh. They argue
that all ligguaéeé aim at unmarked syllabification in the
lexicon, and markedness dJdetermines the syllabificatio;,— not
-the sonority hierarchy. They propose that syllables and
their constituénts be generated ?i Phrage Structure (P53 type'
rules whose expansions afe‘zfrkec or unmarked. For instancé
(2y - (4) genérate the marked and unmarked syllables, rhymes.

and nucleli.

(2) § — Onset Rhyme Unmarked
é‘—e Rhyme Marked

(3) R = Nucleus Unmarked
R — \Nucleus Coda Marked

(4) N — Peak L Unmarxed
J N —) Peak Satellite Marked

A language having the lexical items 'adga' and 'bayda' would

£

syllabify them such that the <{ewest hodes were marked, as

illustrated in Figures Ba-b.
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Figure 8
(a) /\ (b) /\
s (M) S (U) S (U) ’ S (U)
I ///\\\\\ //\\\\
R {M) (U) R (U) oC(m {0y O (U) R7(UY
,/”’\\ 1///
N (U} C N)
‘ P S
_ l ‘ .
a d o] b s« ¥y d a

N.B. (i) Node expansions have been omitted +hat are not

relevant -here.

In 8(a)}) the '4g° hés not been assigned to the pnset of the
second syllable because the only unmarked segments in the
premargin are <£fricatives or nasals followed by stops and
voiced stops reépectively (S, T, N, and D in Figure 7). As
8(a) shows, this language allows codas in ar but
syllabifving 'bayda' such that ‘@' ngbnged to the £

syllable would result in a marked rhyme in the first syllable

of ‘'bayda' ané a marked root svllable node in 1its second

}—
fu
o
I
th
')
0
U
t
'
8]
jo
¥,
[*)
%
[
0.

¥ not be maximally

svllable. Such a syl
unmarked so It is an impossible syllabification of 'bavda'.

.

They argue too that <features are marked according to

‘wnich syllabic position they occupy. For instfdnce (4) claims

that the unmarked value 0f sonorant is

3]
b4
o3
o]
[}
[¥)
Hh
[N
rr
-
111]
h
o
o
o]
o7

-

in the margin core. '
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(5) [0 son] — [-son] [MEE;E] .

Labelled nodgs, they argue, are not only \required for
markedness theory but also for stress rules and
word-formation rules. For instance in Yidin CVV is heavy bﬁg
CvC is not. That is, thé stress rules must refer to marked
nucle;s and not to branching rhymes. This is similar to the
distinction in English, discussed abgve regarding lax and
tense vowels. They claim that reduplication in Sanskrit and

Gothic inveolves the constituents margin core and margin

respectively.

" Thus théy give four different- :eagons_ for hawving
labelled, rather than unlabelled nodes, one of the two
differences we noted between theirs and Selkirk'S'templateé.
The other difference 1s the structure assigned to the onset.
They argue tggi/ Kiparsky, whose svyllable is based on the
sonority “hierarchy (Kiparsky, 1979) must give ‘'special
dispensation' to 'sC' clusters in English, vet such clusters
are fai:ly‘common. They argue therefpre, that the premafgin
constituent is a univé:sally available option, albei£ a
marked ‘one, and "s' is an unmarked segment in this
constituent. Like Selkirk, they argue that syllabification

is lexical; she, because stress in,EndLish is‘unpredictable

and they, because morphological rules muéf/;ake reference to

L ) A

syllable structure. The different lexical structures they

-t
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would assign to 'sprain' are illustrated in Figure 9.
Figure 9 ' .
S (U) - s
0 (M) R (M)

/\

M (M) AT N (M) c sp r e b4 n
PM MC Y P S
| b - l
S D r e v n

Cairns & Feinstein Selkirk

Fudge, Selkirk and Caizns- and .Feinsteln ,ha;é all
proposed similar hierarchical Structures on the basis of
érg;ments from independent domains. Hooper, whose structure
we will next consider, aims at accounting for some of the

- same data and yet.she does so within a linear framework;

&

{v) Hooper's Template (1976)

v -
.,

Like Fudge, Selkirk, and Cairns and Feinstein, Hooper

argues that the syllable 1is essential in accounting. for
co-occurren;e facts, but unlike them she does not recognize
any IC principle of phonotactics. Sequential constraints
;efleék the fact that different segments are inherently
weake; or stronger Ehan others - the less ”sonorous the

stronger the segment (cf. Fbley, 1970, Kiparsky, 1979,

Vennemann, 1972, among Oothers). A strength feature 1is

T .



S
assigned to all 'segments {(with some language specific
differences) and this feature interacts with tge/ strength
value of different syllable positions. Not“on}& is syllable
initial posiéion stronger than syllable final position, but

there is also a gradual weakening of position strength as we
A " .

. b .

move towards the vowel and a gradual strengthening of

’

posftiOn as we moxe rightwards .away from the vowel. Strong

— Weak — StXong. This is illustrated in Figure 10.

Figure 10

Hooper's Template
J '

"-‘-‘-"*T-t-.‘_‘

~ ccgccveccc
mn.p g r s t

where m>n>p>g . -

. : ' & r<ds<t .

& m>t

The universal £facts with rega:d. £o distribution 'ar to be
explained on the basis of the interaction of positioh
stéength and segmént strength; sﬁe claims stronger allophbneé_
will occur initially than finally - the aspirated allophone
of -'t' syllable initi;lly versus the unaspirated allophone,
syllable f£finally in English exemplifyiné this ' interaction.
Since she argues that distributional £acts are never the
result of one segment interacting with another it's. not clear

how she can explain why 't' can be unreleased or glettal
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after the relatively weak sonbr;nts, as in 'dent' and 'belt®
and’ 'Burt' but is unlikely to be, after the stronger
obstruents in words such as "last' and 'act' and Tapt'.
These sequences are assigned to  the same positions s;‘such
differences should not occur. Because she assigns no
congFituent strucﬁure\ to the syllable, constituency
membership can not be used 'to explain why constraints are
much tighter between Cp.and C, for instance, than they are
between Cq ané V. Her syllable mqﬁes’thg claim that -there is

no IC principle of phonotactics - only the interaction of

segment and position strength.

Besides predicting clustering universals, Hooper wants
her syllabie to éxplain'the seémental'processes that often go
under the labels of strengthening and weakening:

trengthening processes such as theiaspiration ©of stops in

£nglish, and the. [y] ~~ [j]13 aIteration in some_ Spanish

dialects occur 1in initial positien .- the stron syllable
! I g sy

o

osition, whereas weakening processes like assimilation and
loss occur to segments in syllable final position - the weak
position. For 1instance Spanish /un gato/ —3 [un ‘gato] and

atin /pulsum/ -— Spanish /poso/. The segmental processes

!

she deals with all implicate syllable boundary positions, and

not whole onsets or rhymes or codas for instance, so there is

no need for her syllable to include these constituents.

Indeed Clements and Keyser (C&K), 1983, argue against the
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‘like {y] can become & fricative (j];

- - . i * . 5 1

onset and coda positions for this reason, believing that the
notion of syllable boundéry is all that 1is required in

stating the structural conditions for these processes. {See

«

below Section (viii)). .

* Because Hooper believes that syllabification is not

=

distinctive, syllable structure is not 1lexical; UR's are
-

syllabified@ at the beginning of a derivation ang subsequently
throughout. Syllable boundaries are inserted in accordance
with what Selkirk refers to as the 'Maximal Onset Principle"

(see the following section). i These\)boundai;es (#). are
inserted in the ét:ing" of segments, hence Hooper's
repr%sentations, like those o0f SPE are ‘linear - the
difference being thaY¥ %ers include syllable.boundaries. She

would assign boundaries to a word like 'icenoclast' as in
g .

(5) § £ 8§ co § no § clast §

The initial consonants are all occup;ing'the Ch poéition

there were a single consonant post-vocalically it would

occupy the C, poesition. She argues £or" this assignment

because Cn andéd C, afe the strongest andéd weakest: syllable

positions respectively. This explains why a weak sonorant
. .

i 1t is in a strong

Position in Spanish 'vates', for instance.
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The next syllable we will consider reflects a .similar
focus on allophonic variation due to boundary conditions, but
the structure proposed is different in that, although

relatively flat, it is non-linear.

{(vi) Kahn's .Template (1976)

aAs previousiy discussed, it was -iq the domain of

sup:asegmgntal phonology that the SPE linéar framework was

found least adequate. In the area of stress -this inadequacy

had 1its Eeflex in metrical theory; in ‘the -domain of tone,

autosegmental theory._ Metrical phonology focusses oﬁ
>

relations of constituency anéd Dbilnary ‘prominence between
. . . Y

contiguous elements, and tnese ‘relations are formalized in
ninary branching, complex tree truqéures. _fhe Selkfrk
svllable eiemplifies this approach. antosegmental theory, 05
~ne other hand, separates out features of sometimes
non-contiguous elements (e.g.  tone, nasality) and arrays
these linearly 05 separate independent ;iers, leaving no
'segments' in the SPE sense. These sepérate tiers aée joined
0 one another by association lines and the resulting

Al .
representatlons are n-ary branching simplex trees. In the
next three svllable templates we will see two that are
outgrowths of the autosegmental framework, Xahn's aﬁd

Clements and Kevser's (1983), and one which amalgamates the

notions of the “wo theories, Halle and Vergnaud's (1980).
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Kahn uses eyidence from éegmental processes in English
to motivate the structure he proposes, and the structure he
defines r&lects the particular processes that concern him.

~
His "main. interest is to account for the processes- which,
within the SPE framework, required the unnaturdl environment
(C){'Cg. (See Section 2 above.) That is, boundary phenomena

# . N
are his main concern. His strucbgre comes out of the
autosegmental framework proposed in Goldsmith, 19?6, He
argues for a non-linear representation .including two levels,
the segmental and the syllable_tiers. The syllable itself,
however, is not assigned a hierarchical structure. There is
& . g . -
no internal constituent Structure. The representation of the
two tiers is the standaxd simplex, n-ary branching tree of
autosegmental theory, where there are no constraints reguir-
ing that .single members of one tier be linked to single
members on alpther tier. That is, the relationship b&tween
tiers may be many-to-one. It is with thisrformal device éhat
Kahn captures the 'fuzzy-boundary' characteristics of English
discussed 1in -Section (2). He proposes, like Hooper, that
syliabification takes place = at the beginning of a
derivation.id )

{//f~§ive rules account for his syllabifications.l® Ruie 1
associates segments which are [+syll] with S in autosegmental

fashion. An association line is drawn between the two as in

(6). ,



(6) b as t 5 n
l i
S S

\Ewkr—results of the application of Rule 2 to 1lexical items

will be- the same as the syllabification that results from
Selkirk's 'Maximal Onset Princple' (for syllable boundaries).
Our purpose here will not be to debate the relatide mexits of
the éifferent proposals regarding what considerations.should
determine the assignmeht of word medial C's to initial or
final syllable positions. Kahn uses woxd +initial cluster
possipilitieé to detérmine the membership of medial C's and
sﬁpéorts the syllébificatiéns which resulﬁ on the basis of
terminal allophones. Selkirk (1978) maximizes onsets,
seeﬁingly constrained by the sonority' hierarchy, 1like
Kiparsky (1979), and C&F use markedness theory (cf. also
M?Ranan, 1879, for this latter approach).  For our purposes,
what 1is of interest- is the results of the differently
motivated algorithms - i.e. which syllables media; C's are
assigned to. ' -The results of initial syliabification for
Selkirk, C&F, Hooper and Kahn's Rule 2 all appear ;o be the
same. ’ ' \\"

N

Kahn's Rule 2 lists permissible clusters- and first,
P ' 3
associates as many consonants as possible with the following

S as in (7); then Rule 2 associages the left-oover C's with

the preceding S as in (8).

Fred
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]7) Q a s t a n (Boston) {8) b a-s t @ n .
a1 \\QJ - ! 1 wf’ )
S S S . 5
-~

‘This iskthe syllabification for slow speeéh; for normal or

comnected-speéch three more rules apply creating ambisyllabic

v

segments. It is with these three rules that his
syllabification diverges from Selkirk's. Rule 3 Joins

syllable initial C's to praceding syllables if the syllable
~

it is originally attached to is unstressed as in (9).
(2) b a s t o n- .
NN ' :

.

o ' -
Rule 4 joins syllable final C's to following unstressed
syllables,17 ‘constrained this time by universal clustering

constraints rather than the language specific constraints
—
which apply at Rule 2. This means that Rule 4 would not

apply to a form like ‘'bodkin' but it 'would apply to Tafter'

and 'hanger' as in (10).

(10) = % t s r

V=N NN

S S
The domain ©¢f Rules 1 - 4 is the word. Rule 5, his f;nal
rule, joins word final C's to vowel initial words and applies
to connected §pgech as-in (11l).

(11) h I ¢ =2 n (hit Ann)

N | .
v

S

d
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With thesé syllabification rules. Kahn can account for a
lot of allophonic variation - variation which he convincingly
argues implicates all three types of syllable boundaries the

ruies produce. For instance the various allophones of .'t"

reflect the syllabic position of '£'. A 't' is flapped (D)

iff it is ambisyllabic, aspirated [t7] iff it is syllable
initial and not syvllable final, aug glottal [t?] 1ff it is
syvllable £final and not syllable initial. For instance the
N . - . | k 1

allophones 1in ‘og&;er', ‘attend' eand 'éirt' respectively.
See (12).

ey

(12) o A~ £ 5 ¢ 3 g\i42/§ q\i&£’t

5 5 S ) ) )
(D] IEES 7]

-, ('j " Ll - .- a - - - . - -
Kiparsxy (1979) and Selxizx (1980) are both agains: the use
of ambisvllabic segments. Kiparsky explains the £flap

allophone (so~calleé ambisvilabic phenomena :in general) as a

{function of foot structure, i.e. flaps o

foot. Selxirx woulé resvilabify 'bust:te

to the initial svllable. It hnas been
1980) <that a three-way déistinction is never necessary - l.e.
a distinction among £final, initial, and final/in

{ambisyllabic) positions. It wouicd appear +tha*t KXKahn's

u
3

-
coverage oI the data Iis more complete than either Selxirk's
-

- 5 15 . aa: e .
or Kiparsky's, nowever.:® Ia addition, as Kohler observes,
. -~
/o

-~ > .

. -

'\

S
ey

S
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'fuzzy' boundaries are characteristié of-English.. For this

reason, we will look at production errors +to determine

whether there 1is any eviéence which suggests that the

production mechanism distinguishes among these three
A

positions. Since production errors are usually a phenomenon

of connected speech suph a distinction could well show up.

Kahn's fpyllable is a claim (2ike 'Hooper's} that
processes; will not need o distinguiéh internal boundary
positions, \ or internal syllabic constituents £rom one.
anothef. The template we will next consider makes 'the claim
that only one internal subseguence is necessary - the

nucleus.

|
(vii) The Clements and Keyser Template {1983)

Clements and Kevser (C&K) adopt Xann's syllabification
’

rules and syllable structure except that they

U

roposg that 2

i

shonological representation should consist of two more tiers,

a CV ~ier and a nucleus itier. These tliers, ané the.syllable

~ >
siler, are.considered to be structural units with ne acog&tic
. * \'J
or articulatory CTorrelates. (3lthough they <o claim that
units on- the TV tlier are primitive units of timing.) These

nues throughout a derivation.



The CV tier has been used in accounts of segmental,

suprasegmenkal and morphological phenomena. (See, for

instance, Halle & Vergnaud, . 1980, McCarthy, 197%, and

Clements and Keyser, 1983). The CV skeleton is conceived of

as a seguence of slots, i.e. structural uniis, labelled C and
Ld

V. These labels are not variables which take on segments as

)

values, as do the C's and ¥'s in Hooper's syllable.

Me

or

aphorically speaking the CV skeleton is rather like the

[
-

[V

ngs in a loose leaf binder. Each page that is attached o

the CV rings rcedresents a different tier, hence the CV tier

-

meclates between the different tiers

n

w

[¥D

representation. In

C&X's theory its ZIunction with respect to the syllable is
two=-Zo0lc. : . . - :
] B *
. - . .
C&X argue that Kahn's notjion of the syllable is lacking

.

I0 TwWo ways: () syllabification -reculires the feature
[syilablic] and (ii) the syllabic peak is not distinguished
f:&n iﬁe~ma:gins. They propose that by inco:porating"fhe
incepegdently motivated CV tier {(They refer +to Me¢Carthy's
(1881) vuvse of the tier in woré formation and give their own
azrguments for It in dealing with suffix allgmo:phy in
Turkish, cha:actérizing moras, étc..) - as part of a
phonological representation both these failings will
¢isappear. The CV tier can subsume both functions. Peaks

will Dbe those seguents dominated by V and 2 margin will be
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any segment dominated only by C. Syllables are “prelinked <o

Y -

V's (rather than the featyre [syll]) in the CV tier ané these

-V!s may freely dominate any [-cons] segment.19 Since the
tiers are considered separate planes the nucleus is not to be

considered a subsconstituent of the svyllable gdespite its
- -

-
Ed <

ing” deriwveable only on <the basis of the svllable. The

cleus 1is any tautosyllabic V(X) where X is -either a single
§ (C C or a single V. (When we refer to C and V in-this and the

next section we will be referring to elements of the CV +ier

When we want to refer to cousonants .and vowels we will refer
J

to them as such.) The V of the nucleus may not be preceded

© by any tautosyvllabic v {(See footnote 19.) A lexical

!
representation for 'loud' would look something like Figure

o v
12. .

- . N Q ‘ Fi ure 12 -~

- ] -

.
-

- _ Lexical Representation™~in Clements and Feyser
\

. 5 _ Nucleus?O
//{?RQ\\\- S N\ ’
> ? Y .i_ T c ¥ CI c
1 a w-d B ’
< .

It's not clear to us wha* the empirical claim is in ass%gning

- -

the nucleus a non-constituent status. Would a nucleus that

-
~

was a subconstituent &f the syllable behave differently in

phonological rules than this ndcleus? Possibly, ¢onsidering

the nucleus a constituent would imply that any C's flanking



\

60

»

i1t on either side were also constituents. They explicitly
reject this notion as will be «clear presently in our
dliscussion of (l23).

R »
They are against the rhyme and for the nucleus, on the

argument that stress systems respond to whether there is or
) -
is not a ¢tauvtosyllabic segment following the peak and not

.

wnether there 1s one, two or three tautosyllabic segments.21
The featfure maxe-up of the segment that the X is attached to
may be important, but the c¢laim 1is that the number of C

elements 1s not. They argue too that since collocational

- - - - .
rastrictlions exlist between onsets and peaks, not only between
peaxs andéd cocdas, i.e. within rhymes, phonotactic arguments

can ngt ,be ‘considered a diagnostic for constituency.

y

milarly, the fact that there 1is a

'
- -

si

B

upper limit to the

length of the rhyme 1s n¢ basis for assuming a rhyme

constituent Dbecause this characteristic 1is -not unigue to
rhymes. There is an upper limit to the length of onsets and
codas too.

They argue against the onset and coda c¢laiming that

segmental processes ané gphonotactic constralnts invelving

these constituents can be capitured using opening and c%osi“g

.brackets 'to indicate syllable boundaries. Onseits and codas

woulé ©Dbe unnecessary complications. For 1instance they

o

believe that the statemint of the commen resvllabification

L
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rule across word boundaries, would only be complicated if

onsets and codas were included 1n a representation. They

state the -rule as (13).22 -

rule using cdda and onset is not

uld not appear to be

seems %0 Zet the job done.

Coda Onsex

Clements and Kevser then, are claiming that phonological

b

generalizatiens that involve the syllable will never have to

- make reference to the constituents onset, coda or rhvme. On
. f

the other hand they claim that the theory must recognize the

nucleus - that recognition of ~h s unit will allow
g

-

generalizations otherwise difficulx or impossible e
formulate. it aphears, however, thatr 1f stress rules orx

~

rules of vowel reduction for instance, gefer to the nucleus,
- and these rules have tg <listinguish Dbeitween long vowels,
vowel glide secuences andéd vowel -consonant seguences, the
structufal unit ‘'nucleus’ b§ itself will Dbe inadeguat
because it includes-. only the structural -2V units ané no

feature information. Thev are claiming then, that for the
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most part rules will only have to distinguish /N\ - from
N - - vV C
é . That is, rules will usually only have to distinguish
between branching and non-branching nuclei. This does not
- " s~ - J
seem to be true of English stress (see Section 3. (iii), nor
of stress reduction in either Yupik (Reed et al., 1977,_éited
in Prince, 1983) or Estonian (Eek, 1975, cited in Prince,

1983). g

With regard .to production errors then, we.will want to
f?gd some indication that there 1is a,nucleus - any V(X}
sequence {but see footnote 19), and that theﬁe is no other
relevant unit, other than the syllable itself, including its

boundaries.

The .next non-linear . syIlable - we will look at
incorporates notions from both metrical and auﬁosegmeptal.
phonology,- the hierarchical ceonstituent structure 6f the
former and~the CV tier of the latter.

. )
(viii) The Halle Vergnaud Template (1980)

7

Although Halle & Vergnaud (H&V) refer to their theory of

svllable sfructure as an elaboration of the Liberman and
Prince (1977) and Selkirk notions they take the notion of =2
CV skeleton from autosegmental theory. "The CV skeleta in

all languages are divided into subseguences to which the term

SYLLABLE has traditionally been attached" (H&V, 1980, p. 93).

-

- \
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Furthermore these subseguences possess internal constituent

structure: an obligatory Rime constituent,’which dominates at
pléast one V in the skeleton, an Onset - an optional
subsequence of C's on the left of the rime, and an optional
Appendix - a gubsequence of C'; on the right of the rime,
?nly occcurring in woré final position. The organization of
the syllable 1is not expressed with Hooper-type boundary
markers‘but rather by means of trees anchofﬁd in the skeleta,
but on a separate planéq In' other words, their theory
includes the separate tiers of autosegmental theory, but one

0of their tiers 1is 1itself non-linear (unless each level of

——

their syllable 1s considered %o be a separate tier). Their
template for English is illustrated in Figure 13.

o Figure 13

The Halle Vergnaud Template

/’/TS\
0 . R A
| l
T+son +cor
-50n

ANN
...C v {'(\273 c c... | (

N\

"I'—*'-

N.B. (i} C and V are éiements 0f +the CV structural tier and

not variables whose values are segments,
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They - support the structure they propose on the basis of

segmental,  suprasegmental processées and phonotactic
constraints. For example, the onset is distinguished frém
the rime on the familiar argument - that stress systems are
never sensitive to onsefs, only to rimes. (But cf.'footnote
23.) It also accounts for the fact that stress syséemé oétéﬁ
treat closed syllables as equivalent to long vowels. . Théy
also argue that an account of vowel lengtpening in Lugaﬁda
would be almost impossible without‘the rime constituént. To
account for the fact that in English and German, for
instance, the second position in the rime is limited to
soneorants. (presumably analysing 'sk' as a single segment like
Fudge and Selkirk) they give it a left branching structure
with [+son] percolating down to boéh nodes. (Notice thét by
allowing 21l sonorants in %the second pogition they will not
be abie to distinguish %tense from lax vowelé in terms of

structure pexr se.)

Their arguments 1In support of the Apppendix are
convincing. It can be used to account for the differential
treatment of tress in certain closed svllables - tress

bein sensitive only to rimes and not Appendices (in
g 1LY 13

=~
1

Malavalam, £for instance). It can explain the .different
seguential constraints involving coronals and non-coronals in
English. The segments which will be attached to Fudge's

Termination node are those that will come under the Appendix



in the H&V syllable, and the two nodes will qnly occur, in
word final position. The two are couched in the notions of

- different theoretical frameworks but we will not attempt to

choose between them. For our purposes, any facts £from the

production data which support the onel will be equal suppor:

for the other. Although Fudge andé H&V beth include three

rhyme posiitions the two templates differ regarding the

[

grouping of these rhyme constituents as.illustrated in Figure

14. i
Figure 14
Rhymeb in HsV and Fudge
R R
AW =3 {Jump) A m D
LT (H&V) (Fudge)
We will see whether the preoduction data can distinguish

between these two cladims regarding the constituent structure

of the rhyme.

The final syllable we will consider 1is é reflex of
phonetic concerns, and is‘ particularly interesting £for "us
because it has a 'surface level' motivation and is gquite
different hierarchically f£from the hierafchical §tructﬁres

we've been looking at.
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(ii) The Fujimura & Lovins Template (1978)

_.Fujimura and Lovins (F&L) (1978) use'phonetfc arguments
in support of a  hierarchical syllable whose initial

. - N -
bifurcation 1s not ‘between onset and rhyme, but between Core

and Affix as indicated in Figure 15. )
u .~
- Figure 15

The Fujimura & Lovins Template °

/'/g\
Core Affix
A "//’,,~‘\\555
Onset Rhyme
/\
Nu Coda .

—_—

all elepénts cohesive to the nucleus are core elements and
all stressed cores must. have one final element. AaAffixes are
stable phonetically and independent of t;e core; they alwavs
agree in voice with the £f£inal element in the'core. The 'n'.
in 'tent' is very shor: becausé of the core final't' whereas

+the 'd' in 'tend'does not affect the core. Yt' 1s part of

—

the core because it does not agree-in voicing with 'n'. On

-

the other hand 'd' does agree in the voice feature so it is
-~

an affix. Tae sonority hierarchy, is claimed to hold within

W - .

+he c¢core only, which explains why, in English, there are

-

clusters [zd] and [dz] ('rads' and ‘'razzed') for- instance,

N
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which seem to defy the sonority hierarchy. They argﬁé that
phonetic realization rules will involve‘the concatenat;;n of
these syllables, and not segments. The core will include
three subsets of ﬁeatures for the onset, ngcleus an@ codg,
temporally ordered in terms of the sonority hierarchy. Thus
s?llables will be bundleé of features - a phonetic unit which

constitutes an - integrated event, and. the core of these

svllables will be the domain of phgpotactic constraints.

Although ;he,F&L Affix looks very like the H&V Appendix
it is in fact guite different. The syllable structure that
both would assign to'tents' 1is similar but the structure
assigned to 'tend' would be quite different as illustrated in

- . / .
Figure 1l6. -

Figure 16 $~’>

. H&V and FsL Affix and Appendix Compared

—

s
,”T\\\
i /E\Ap
t ¢ nd

0O R Ap c Af C Af
AN N <N e
t =z nt s 0 - R 9] R
l /§\t I/\
£ g n s t & 4
Halle & Vergnaud Fujimura and Lovins

N.B. (i) Only relevant nodes have been expanded.
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{x} Conclusion

—
o

We have considered in detail a number of proposed

N
syllable templates, and the different arguments used to
subport these various proposals. Qur goal here was to

highlight the similarities and differences in order to be
' ™

able to attack the data of pfoduction errors within a richly
elaborated, highly specific, and well motivated framework.
We have seen a number of different structures, all of which

seem to be well motivated to a.greater or lesser extent.

——

To c¢laim that - syllables, or noun phrases, or any

structures, are part of the production mechanism - 1is
meaningless without "well defined notions &s to what these
units are. . As we mentioned in our section on external
’ a

evidence, numerous psycholinguists”have argued in support of

the syllable. But, as we have seen here, the syllable comes

in many shapes and slzes. It is "a kind of hydra. Our

purpose in Chapter 2 will be to determine whether any of its

‘heads' surfaces in'production, and if so which.
by

To conclude this chapter we 1list the é%aracteriétics
which will be the focus of our attention, and illustrate how .
each of the theorists we have looked at would syllabify, the

word 'victrolas'® .24 ' ) : .



<. 69
. _ _ | ‘ .
-5(xi) Characteristics Which ‘Shall be Our Pocus ir Chapter 2

l. internal ‘constituent structure versus _flatter structure

in all nodes: (
- i - . » J ‘
v /(2) n-ary, binary or tri-nary branching S node

s , S S

Kahn, 2 © ' selkirk Fudge
?&L, C&F H&V
(ﬁ) on;etg L .‘\
0 . o o o -
A A A /N
Sélkirk Fudgé C&F ) H&V
(<) rhymes. >
R ul ; R R
AN e AN
Selkirk . Egdge."} . . - H&v
v

(d) codas

C e -C

"Fudges . CsF H&V.

-3 +
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P P
" Fudge _ Selkirk .
' C&F

(£) Appendix (termination) ve:sué/;ffix '

labelled versus unlabelled nodes (Selkirk vs. Cs&F)

lexich? vEérsus non-lexical syllabification. (Selkirk vs.

Hooper)
‘ —-

domain of syllabification (word or stem Oﬁksfzg§$ word -

- v
boundary} . ‘ / t’_

Ve

uni-syllabic versus ambisyllabic C's (Selkirk vs. Xahn)

no internal constituent structure (Kahn, Hooper) or

almost, none (C&K)

i}

™~ ° .
featpire composition of node segments, for instance does’

pedk or rhyme dominate fay] in an open syllable?
S . :

4

ﬁ S
A



{xii) ‘*victrolas' Syllabified

(a) Fudge?d

26
S S S
> T <> N

v T k t r O W 1l 3

{c) C&aF

(U) - ¥ S(U) S(U)

?(U) (M) « O(M) T(U) 0{0). ?(U)
M(O) T(U) AC MLO) A N(M) M(T) ?(U)
f [ . .
Mc P \ Mc P S Mc p
N | l b7 | I
v T k r o W 1 2 N

{d) Hooper

o v 1 k:ﬁ’t rowloz ﬁ - EN %
(e) Kahn
v I k trow lo =z
NV \\L/
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As;ENDIx TO CHAPTER 1 - ﬂ'
Kahn's‘rules: ) .

Rule 1

{+syl] —  [+syl)

l

S
Rule 2
d. Cl...Cn T —_ cl"'cici+l"'cn v
S

(:/" S
where Ci,1..\C¢ is a member of the set of permissible

[y

inritial clusters but C;C;,;...C, is not.

b. v Cl...Cn - Vv Cl... ici+l...cn

XaaoaaX

S S

where Cj...C; is a member of the set of permissible final

o
cllisters but Cy-.-CiCi4y is not.

-~

Rule -3

R R . o

In [-cons] C Cqy | WV associate C and $
‘ -L:gtress ' .

L] [}

i
Sy S,

Rule 4 o ' ) ] . . é/
In C'CO v associate ¢ and S»
-Stress

$1 .8,

"Rule 5 In C V associate C ahd S

4
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NOTES TO CHAPTER 1

v

lsee Dretske, 1974, for . further® discussion of ‘this
distinction. ) . : .

2the different allophones of 'l' here, do indicate that
*foolish' . and 'coolish' are syllabified differently at the
surface level. This can be explained within Garrett's
production model. See Chapter 3. If 'foolish' is stored as
a major class lexical item and not as the -output of a
morphological rule it would be syllabified as £foo.lish and
inserted as such into his phrasal frame. If ‘'coolish', on
the other hand, is the output of a rule it would be inserted
as 'coel' and 'ish' would be attached later. This separation
of stem and, grammatical (speaking loosely) morpheme ‘explains
errors like 'The weatherman calls for c¢loudy skies 4
...clouds for cally skies’ In .Chapter 2 we w1ll show that
there is evidence from saeecnc errors that such root/stem
final C's are syllabified as codas and not syllable initial
onsets. See Chapter 2, Section.6. '

3They distinguish between rules and processes - the former
apply to.segments. For instance a rule, and not a process,
assimilates the 'n' in the prefix 'in' to following C's. We
have 'irreplaceable' but 'unrelenting’

“He doesn't talk about restrictions within the T node because
he gives it odly one position (which may hold up to three
segments) and constraints only hold between positions.

SExcept that there is no 'h' in position 5 and 'n' is ‘derived
from 'nC' so it doesn't occur in position 1. Prevocalic 'y'
is derived from ~ and occurs in the peak. Post-vocalic 'w'
and 'y' are also in. the peak.’
\

®she gives examples of segmental gules- which require the unit
'syllable' and even suggests that her prosodic units may -be
the units of production and perceptlon:

' 2
7”I“ne:se: include the svllable, foot, phonological phrase,
prosodic word, 1ntonat1onal phrase and utterance. They each
have their own Drlnc1ples of prominence, construction and
syntactic dOmaln.?‘For igstance foot and syllable structure
are both assigned to the simple non-branching stem, and
relations of .prominence ‘are the binary s/w relation. Their
principles of construction are unique to themselves (see
footnote. 8). ’

8Feet may be composed of one, two or three syllables only .one
of which 1is stressed. For instance 'love'- 'modest' and

<



75

'Pamela' all consist of one £foot, exhausting the class of
possible feet ip English, -

\l . '8

) . z b2

S W
S S S /S\Sw
- Ss Sy |
N
love modest Pamela

’

9This means that CV in an open syllable is a branching rhyme
whereas it is a ©branching peak in a CVC. syliable.
Intuitively, net a nice result. See discussion 1in %ext
following. . ° - - {

10rt*s not clear how this type of argument 1s to be
understood. Phonetic features seem to have 'no independent
privileges of distribution’'; they seem to be the defining
characterzstlcs of segmenbs or larger phonological units and
vet in dome sense not ‘independent' in the sense above. Yet
they nust be distinguished from one another.

Hohe rhyme congtituent has long ¥dey used to characterize
the heavy/light syllable distiaction. Kurylowicz, 1948,

Pike, 1967, and more recently, Kiparsky, 1979, and Halle &
Vergnaud, 1980.

12, indicated, a2 bipositional peak appears to be necessary
to handle the prosodic facts and she also gives collqcatlonal
arguments for dlstlngu1sh1ng peaks from rhymes.

13[3} desxgnates -a- volced palatal fricative. We are not
claiming that syllable initial position is always a position
of strengthening. Word internal intervocallic consonants are
often weakened despite their being syllable initial. E.g. -
Spanish lago, [layo], and English water, [Wan]-

l4post 1976, Hooper allows ambisyllabic segments, so the 'n’
would be § to show.that it was ambisyllabic.
| R )

0. . ‘ EEN

157he stress feature is reguired in th: syllabification rules .
for normal speech (i.e. rules.3 - 4) so it might appear that’
Kahm believes -stress - to be lexical in' English since
syllabification begins at .the beginning- of a derivation.

.af
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.-.rules of syllable structure assignment (are A.L.) ordered
prior to ,the phonological rules proper" (p. 9) and the rules
apply in a "block™ (p. 131). 1It is not absolutely clear what
Kahn's exact position is, however, because "...the stress
assignment rule must be ordered between syllable-structure
assignment rules 11 and 111" (p. 87).

16See Appendix to Chapter 1 for the formally specified rules.

l7This rule is intuitively unsatisfying, in that it moves C's
away from stress towards n-stressed syllables, and doesn't
al@fow C's in unstresse yllables to move towards stressed
syllables. Kahn supports this, claiﬂing that in the two
forms 'after' and” 'Haftonium' there is a clear boundary only
between the first two syllables in 'Haftonium' Firstly, our
intuitions don't agree with his neré, and secondly it's not
clear that the presumed difference should be considered a
function of the-'stressedness' (i.e. the plus stress value)
of the syllable 'ton'. This goes against the often noted
fact that stress attracts. This rule would asign the 'n' in
‘entry' to the--following syilable, but not the " 'n' in
'interigx'. In my judgement the opposite assignment seens
right. ° This could perhaps be decided by observations
regarding progressive nasalization in the two forms.

187he 't' in 'hit Ann' can be {t2] or [D], but nevef [tP}.
We have a 't' here which can be re-syllabified with the
following word - the only resyllabification rule which
Kiparsky accepts. If the resulting structure is

S - S
no1 E””g\\\“h.

-we would expect the [eh allophone to be possible. The flap
variant here can not be a matter of foot structure .because we o
have two adjacent feet. It —eould be argued that 'hit' is J
defooted here but this ;gﬁﬁ?fkgo through because the same
facts are true of 'hate Ian' and diphthongs presumably can't
ever lose their- foot status. Selkirk would claim that the
flap va#ant is due to the 't' being in final .position in the
syllable. But .this won't explain why the flap variant i

unavailable to the first 't' in 'Ottenbrite' There are tw
ﬁlants possible here, in very slow c1tat10n -type speech -the
allophone, and in normal speech the [t?] variant. 1In -~

other words, it appears-that this 't'-can be syllable initial,
or syllable final but not beth initial and final as <can the/
't' in ‘'water' or ‘hate Ian' " This raises 1nteresx1nq
questions about the underlying status of the 'n' in such
words which we will not attempt to Solve here. But see

-



. e S
~~ i

"Chapter 2 Section 11 for some discussion of syllabic ligquids
and nasals.  Notice, for instance that the [D] allophone 1is
possible in ‘bought in (Canada)'. Kahn's rufBQtwould produce
the wrong results 1f the second syllable in 'Ottenbrite' were
assumed to include the sequence [2n]. Rule 2 would attach
the 't' to the second syllable and Rule 3 would link it to
the first sylMable, predicting the [D] variant, incorrectly.
Nevertheless, the relevant point here is that Kahn appears
. to be right in claiming that a three-way distidction is
nece'ssary. To account for some allophonic variants we must

know whether a segment is syllable .initial, syllable final,
or both. -

191t+'s not clear to me how thds is to be understood. In
their theory, glides are not distinguished at the segmental
level from their syllabic counteérparts. If V's may .be freely
linked to [-cons] how would a representation distinguish (i)

- (i1i)7?
(i) s s (ii) s L iy s
| I
A\ TV v v v Vv
| . i | : | |
[=cons$ [-cons] [—cons]ﬁifcons] [-cons] [-cons]

(i) - (1)

(1) (v) ﬁy) (1)
.That 1is, how does the syllable tier know that the VV in (i)
belong to two syllables, whereas in (ii} and (iii) the VvV
belongs to one syllable? Similarly, how does one ‘distinguish ™
the [yi] from the [iy]? There 1s no information 1in the
representation to distinguish them. It would appear that the
(-syll} value of [y] must be accounted for by pre-linking it
to a C. This also leads, to problems with their definition of
. the nucleus. It appears that the Vo C. in 'deep' - C V V, C
‘would be correctly ruled out as the. nucleus, but the V5, C in
‘'dupe’' - C V V, C - would also be ruled out, incorrectly in

this case. - .

~\\
) cC v VvV C cC vV V C
(d~1i y  p)- (@ y u p)

Perhaps we have misunderstood éheiiAargumenfs.

2OIt's-n'ot_ clear why the nucleus is not simply . N rather
- than N - s _ ‘ _ AN

<
O
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2lrhe actual number of segments would appear to be important
in word final position, at least to account for the fact that
guantity sensitive systems williﬂgﬁmetimes ignore VC word
finally but will not ignore VCC. is may not be a problem
for them since thHey recognize extrasyvllabic C's.

225ee footnote 18 for ér;ﬁments against this breaking of the
assocliation line between S and C. .

23C&K, 1983, point to Roca's (1982) analysis of stress in
which stress assignment must refer to the onset. (See
footnote 16, p. 529. ‘

24We are making' no claims regarding the underlying phonemic
shape but assume that all would assign three syllables to the

s not clear

Fudge would generate an empty
internal T node or no :

26#EV (and Selkirk) refer to structures like this as
branching rhymes,.sospresumably this is the minimal structure
that they would assign, despite their [+son] position on the
rhyme's left branch. )

r .
271t's not clear to' us when H&V would attach grammatical
‘morphemes but presumably not in lexical structure. We
include the [z] because it points out the function of the
Appendix. ' i

2854 insist that a stressed syllable in English must "be
closed by a non-nuclear final element..." (p. 114). If the
vowel were not a diphthong in the second syllable the "1™
would be assigned to the coda. For example 'palace' would be:
as illustrated in (1). .

(i} s S
| a
C . . C
-///\\\\ | . -
O R R )
T ’,/“\\\
N C N C
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CHAPTER 2

THE PRODUCTION SYLLABLE: THE ARGUMENT FROM SPEECH ERRORS

1. INTRODUCTION

Qur intention, in this Chapter, 1s to determine whether

(-4

or not the syllable is required as a construct in a model of

production, and 1if so, %o determine the type of structure

" this production syllable has; and, how closely it relates to

the templates proposed by competence theorists as described
in the preceding chapter. The basis £for our conclusions will

be spontaneous prrors in normal populations.
2

In . Section .2 we discuss various. problems that are

associated with the use of such data as the basis for

. inference. We point out that some of the'problems are’ not

4

unique to speech error theorists; indeed they reflect the

more general problem of the underdesgrmination of theory'%y

‘r.evidence. {See Section 2.1.) We argue that other problems

relating specifically to speech error corpora and their
collection, are - not idtiéctable. (See Section 2.2.) We
conclude that speech- errors provide a sound basis for

reaching conclusions with respect to the units and processes

of the production mechanism¢

- . -

by
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In Section 3 we outline the assumptions which underlie

. . . ¥ . .
our 1nvestigation. In particular, we assume <that speech

errors reflect the proccessing mechanism responsible for

error-£free speech and secondly that the best working-

hypothesis 1s Garrett's aésumption that ;%rocessing wi}r
"...reflect the grémmatical decomposition of the langﬁager
faculty" (1982,'9. 27). From this second assumption we show
how it follows that we mugt therefore assume that elements
involved in érrors must be analysable as constituents pf some
type, and if ;wo eléments interact .in an error tHéy must be
constituents of the same type. We point out, however, that

i1t does not follow that all processing types must be subjed%

to errors of selection. That 1is, we make no assumptions

‘regarding a criterial form of evidence for procesging types.

-

The errors which form the data of our investigation are
described in Section 4. Since syllables themselves atre not
subject to mis-selection, arguments in support of the

n o : . N '
syllable's viabllity as a processing type will have to be

"based on its explanatory power with respect to other data.

Various theoris;s have observed that segmental exchanges seem

to respect syllabic _pésition{ although none have

substantiated this observation wifh a precisé éefinition-of
. o

syllabic position. If this claim - 'should turn out to be

correct when given some empirical content, we would have a

good argument for maintaining that the syllable is a

AT
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processing unit - it would prov{de'the basis for explaining

this constraint. On "our assumptions, since submorphemic

)

segmental errors all apppear to involve the same processing

-

type, némei&, segments, this constraint, if yiable, should
apply to all typeg of segmqntal‘errors; not~only exchanges.
The oﬁly errors whicp cah'éro;ide a basfs for-testing this
claim  are those in - which' two string positions may be
compared, however;' Thus we .are limiteé‘to erroré'which have
been labelled ii?cthe literatu;e3 as’ segmental_.exchanges,'
anpiéipations, pe£§everations, movements and additions and
word blends. We explaif on what basis_these are the labe;;
which ha%e been'ﬁgged- in the 1literature - i.e.'qwhat hag
motivated making a distinction am&dg these error types. We
indicate how all these types .are relevant for our

investigation and end the section with examples. of the types

which form our data 5asé ((18—22)).

v

In Section 5 we give empirical content to the claim-~

mentioned above regarding a 'syllabic-position—constraint' in
segmental errors. We-‘specify a syllabification algorithm
(Figure 1) for determining which syllabic pesitions segments

come from. We distinguish three positions, onset, peak and

- -

coda using the word as the domain of syllabification.. With
“this algorithm we may identify precisely over 25 possibie
syilabic position interactions incluéing thésé‘wﬁich involve
identical p?sitions, i.e. onset/onset, ' coda/cod® and

peak/peak. In this'section we. also point to the ambiguous

"
3

o

1
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status of segments in word-initial and word-final positions.
In order to test the hypothesis regarging a syllabic position

constraint, errors which involve at least one word medial

» -

consonant are reguired. - Otherwise conclusions regarding

syllabic structure could be an artefaq; of lexical structure.

Having specified only three pSsitiéns we can hot d;atinguish
errors which involve‘sfngle.segmentsAfrom consonahtﬂclusters
in onset or coda positioﬁ, from éhose which involve entire
clusters. Thus our first test of the hypothésis will use

both.the errors (l) and (2) as support. for. the hypothesis,

altﬁough in (1) only part.of an onset is involved and in (2)

the whole onset.

(1) strive for perfection. "~ sprive.,.,-

S (2) centrql choir s ,[kwéntral] éire
ri .

-

(Phonetic’ spellings will be given only-&hen'the conventional

orthography would be unclear.)
. - ~ .

Sect#oT~3. therefore, provides us ~ with a means ' of

empirically . testing . the 'syllabic-position-constraint' ..
- - g

" hypothesis. 'A.This we proceed to do in Section- 6. We find

that the hypothesis is supported. Eighty-eight percent (88%)
S ; S

, . | .
of segmental "errors involve the interaction of segments éfom

omsét positions, peak positions and coda positions. Three

percent- (3%) - are. analysable -a2s errors involving identical .

sequences of positions f%peak-coda, - and oﬁse;;ﬁeak). “(This

[ 4 ' . ’ ) . -

%
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constraih; on ”éyllabic éosition was also 'Evideg; in the
errors 1involving at least one word-medial consonant.) We
specify an aigérithh for generating th;se errors ~(see Pﬁébré
3). This algorithm, Pésssible Segmental - Error (PSEL,
reflects our hypothesis. that this cpnstréint operates on

segmental errors because at_‘the processing 1level at which

-these errors occur, . the processor , is'__selecting and

mis-selecting syllabic - cbhstituents, unstructured

segments. We gi@e examples of PSE a Work (Fiqure 4) but

note that it is only a first approximation. It can only
account for errors, which involve ntire identical

constituents, that is$, 90% of the errors.

Four percent qf the.errors that are problematical for

our hypothesis are errprs which involve 'V+r"sequences. We
’ h : h 3 TN

demonstrate that the production mechanism treats r' as a‘

glide and these errors are really peak/peak errors..

After our discussion "of the. peak cénstituent we break
brieﬁ}y for an excursus. The syllabification of ianruocalic
glidegﬂwéll always assign the glide as onset to the second
‘voweflsyllable. Although we.had‘no-e}rors whose‘aéalysis was
jeopardized by this syllabification it is not clear that all

invervecalic glides should be syllabified as onsets (see

Figure 7). ;



84

-

Thé final set of problematiéal errors - were those (4%,
n=25) that involved the interaction- of segments from onsets -
-with those from codas. We find 'that at least "ten of theée

could be analysed as coda/coda interactions if the 'root' (or

en .as the domain. of syllabification. We
1llustrate - that this /gomain holds up when we re-analyse the
rest of our erroTs using this domain rather than the word
(see Figure li). ,Séwen of  the onset/coda interactions are
within—éor&‘errors. We- éuggest that a number of withiﬁ-word
errors occur at a different locus in the production process.
‘'The pattern they exhibit is different enough from
between-word errors to warrant this conclusion. (See Section
12.) By factoring out the withigfwakd'errors we find that

95% of  errors invo*ag interactions between the single

constituents onset, peak and coda.

et

-As the reéder will havevnoticed,\the rhyme cpnstituent,
so strongly supported by competence theorists, has not plaved
a part in our discussion. Is there a production rhyme

. N . L
constituent? Section 7 we devote to answe?ing thiis question.
wé argue that. there 1is not - onlgr 11 errors involke a
peak-coda sequence and only 7 of théée include the entire
codé. ‘That is there are only 7 appareﬁt rhyme errors -

-

although with the root as domain there are 10. There are

almost as ‘many onset-peak errors - (n=8). We can account

quite simply for both types of error as complex errors
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involving morpheme é?éhanges and onset exchanges, both common

»

error types.

~ |
In Section 8 we consider the viability of ambisyllabic
ségments as defined\by.Kahn‘s normal §péech Rules III-V.‘ See
;éppendix to Chapter 1. We find.we can prgdict precisely when
an ambisyllabic segment will function like a coda and when it
will function like an onset. In other wofds at the level of
processing wheré Setween-word segmental errors occur there ;s

no evidence of ambisyllabicity.

Section 9 is devoted to the errors wﬁich unamb{guously
involved only parts of onsets. ) We were interes;ed in
determining whether such errors supported_ a hierarchical
sub-constituent structure within the omset. We also wanted
tg determi&e whether we could generate these part errors. We
found that the type of error which entire onsets participated
in was duplicated by the 'part' errors. Theyrwere in&%lved
in movements, fexchanges, anticipations, and perseverations
and the errors always involved the interaction of similar

types, sonorants, obstruents or the sibilants 's' and {%].

We found no evidence of internal hierarchical structure but

the similar pattern exhibited by the part errors and syllabic

-

constituent ergors suggested that they be given an analagous
account. We proposed that the onset includes three linearly

-oxdered constituents.{like the syllable) and specified a rule
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for generating these errors - 1identical \to the rule for
generating the syllqpic' constituent errors; only, the

constituent labels were changed (see Figure 15). This-

LI

analysis, besides falling in line with the assumption that

mis-selection errors will always involve constituents of the

same type, allows us to account for other characteristics of
segmental errors - characteristics which a segmental analysis

(cf. Fromkin, for instance) can not account for.

1

Section 10 we devote to codas. Unfortunately we can

only speculate about the internal structure of these

I

congtituents. There were only 12 errors which unambiguously

involved parts of tautomorphemic coda clusters. There were,

however, 1l errors which involved~clusters which included a

morpheme boundary and these were informative. Such clusters

L)

‘never moved as units, supporting our claim that roots should

be the domain of syllabification. Indeed the segments
preceding the morpheme boundary were the ones to move.: This
inéependence of <coronal morphemes. from the preceding
consonant suggested that the Halie and Verguand Appendix
might, be a viable gyllabic constituent Aof the prodection
template. wé'argue.against.this conclusipn howevér; the main
argument againstlit being that it does not behave like the
other three constituents® wﬁgn it dominates a‘moépheme it is
not involved in' exchanges, anticipations or perseverations

and coronal segments which do not follow a morpheme boundary
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are not indeéendeﬁt of their rodi, uniike the coronals which
are concomitantly morphémes. On the basig of the twelve part
€rrors invoiving tauéomorphemic clusters we speculated that
the coda, fgke the onset migﬂt consist- of three linearly
ordered positions, ané coda constitueﬁt errors m;ghtuinvolve
an account analogoué_to the account of onset sub-constituent
errors. . ‘ .

- In Seg¢tion 1l we consider whether word blends can

'_ suppeort or disconfirm th& constituent structure we have

assigned to syllables on the basis of segmental errors. We
find'that all blends which involve the simple‘jux;aposition
of two wards can be _expfained as Athe mis-éeiection of
identical syllabic constituents, those very constituenﬁs

which feature in segmental errors.

' '
L4

Before summing up in our final section we-illustrate.(in
Sectioﬁ 12) how a number of witﬁin—wotd errors do not exhibit
the -etra¥acteristics of between-word errors. If within-word
. segmental errors are: syllabic constituenf‘ errors. like
'ﬁetween-word errors their domain of sy;labification must be
the word aﬁd not the root. And even with this modification.a
number of errors (l7%, n=7) can not be}construed as errors
involving the mis-selection = of  identical™ syllab}c

constituents.

Py

AN
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2. Errors as Evidence:. Problems and Pseudo—Problemé

(i) Palgifiabiiity: A Pseuao-Prbblqn-

In this sectibn we will consider why the claim that the

- -

methods and éata of speech error analysis are fundamentally
unscientific is'unféanded. Besides the well-known problems

. ‘relating to the collectiéq of "speech errogs (which will be
reviewed in’ thg next section), it has been‘ claimed’ -(see

Kupin, 1982 and references cited therein) Fhat there is a

‘more fundaﬁenﬁal ‘problem in the use. of speecﬁ errors aaA
evidence =~ ‘one which coﬁéerns the falsifiability of
hypothesés regarding the productio; process derived or the

basis +«0f such errors. V_It has been suggested 'that :fhese_
-f(’—f‘ﬁypotheses are not falsf?iéble, that some évidencer will
alwaysﬁlbe interpretable as support for any type of unit-

. proposed and no _eYidence will be able to falsify ‘the type.

’// preposed, I ner words, the hypotheses are mere-
. speculation, having mgoved outside the bounds of science~ and

into the realm of fantasy. - . m—

What the reasons are, for this éccusation, are not clear
to us, but what seems‘to be at issﬁé here is-whatiChomsky haéh
discussed under the labels of "the indeterminacy thesis" and
_the related."bifurcation thesis™ (Rules and Representations,
p. 15 ff., Reflections on Languaée, p. 179 f£ff.,). BQ the

former Chomsky means "...the thesis that whatever evidence we
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‘may acéumpléte in support of some hypothesis, there always
_exist‘ alternative hypotheses inconsistent with . ours bdt
compatible with the evidence" (Rules and Répreseﬁfations, P-
258) . As Chomsky points out this is true, but “...the.
cbﬁciusion_ that there is, ;hereﬁore; "no fact of matter
(Quine's conclusion, (A:L.)) is unwarranted; par;icularly if
one is unwilling to draw the same conclusion fpr bhysics o'nj
the same gropads“ (ibid.). "no argument at all has been
-p:esenged“ ARules and Representations, p. 16 for the
bifur;;tion thesis - the thesis ..théf "theories
of...péychology are faced with a problem of indeterminacg
that is qualitaﬁiyelyn different in some way -from the
..updetdetermination of theory by evidence 1in the natural
sciences" (ibid.). This qualitativeldistinction is based on
“he notion that the guality of ‘the evidence used by linguists
is not of the same standard as that used by physicists; and
this difference in quality defines a. boundary between the
natural scilences Jand liAguistics. Chomsky largues against
this with an ;naiogy from physics. Suppose ?stfonomers havé:
no direct access to the thermo—nuclea; reacti;ns of the sun's
interior, (comparable to the brain). Analysis of the sun’'s
internal behaviour will have to be made on the basis of the
sun's periphery - analoéous ‘to sp;ech behaviour, inciuding
speaker intuitions. The only evideqce available in both

~cases ig indirect, and it'is'nqx conclusive in either case,

-
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. N ( .
but "no empirical evidence can ke conclusive™ (Rules and

Representations, p. 190); we are dealing with sbienééafnot
mathematics. Evidence can be ho:é' or less _ _direct, and
"needless to say} the evidence which -supports the lihgﬁist!s
constructioné is incoﬁ?arabl& less sétiéfying than that
available to ﬁhe'physicist. Bqt'in essence the’g;oblems-ére
the: éamg.;." (op éit., bpp. 191-192). ‘Theories —ﬁﬁj both

-

domains are underdetermined by evidence.

~

Problems of indeterminacy Jare particularly- apparent’
regarding speech proauction hypotheses bécause most of the
arguments will of necessity be theory internal, given the
current 'staée of the art'. For 1instance Fromkin would

analyse the error in (3) as the perseveration of the feature

[-cor]l whereas - it would be analysed by Noofeboom__as the

substitution of 'b' for '4g‘. A -
(3) flipping his 1id 1ib
[-cor] [+cor] . [-cor]

Indeed, the evidence in support of one or the other analysis
is "incomparably less satisfying’Athan one would like, given
that "™...it seems impossible to find independent segments in

the time domain that are units of phoneme size..,." (Fujimura
4

and Lovins, 1982, p. 187) let alone units of feature size.

And even if we could acoustically or articulatorily identify-

" "such units in the Speech chain, they would only be indirect
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evidence with regard to the neurological processes involved ',

in the error. The most direct evaluétion of the two
hypotheses would involve the examination_of these procesgés -
such evidence is obviously not available .at the moment. - But
;'.uch a contingency” is not :mheard‘,of, in the hard sciences{
either. B number of years ago physicists preaicted the |
existence'offcerfain elementary building blocks of protons
and neutrons, at the time having no wa;%of directly festing
the prediction. Only recently, with ‘the development of
powerful particle accelerators éouldj the predictions be
tested. Indirect evidence for the guark's existence has been
supplemented By the more direct evidence provided by the

2

accelerators. Unfortpnaiely production theorists are still

a long way from having a device like the particle accelerator
to test their predictions directly. They will have to be
satigfied with less direct evidence for the time being. The
conflicting analyses will have to be tested, evaluated from a
theory~in nhal ﬁperspective,3l or by «considering which
anabfgzgu’has independent support 1in theories from other
domains -such as language acquisition, perception, and so
forth. The Fromkin aqﬁ Nooteboom hypotheses are, in th@s
case, conflicting Hypotheses based on the same data but suéh
conflicting aﬁalyses are not confined to the 'soft' ;ciences.

Light has been analysed both as particle and as wave:

contradictory analyses which are both supported by the
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evidence. The two analyses reflect different .theoreticar
perspectives; the wave analysis has not been disconfirmed but
the particle' analysis has more explanétory power _within
modern-day paréicie ph&sics. The 'feature' versus 'segment’
.analysis ;ill have to evaluated on similar grounds..

:
Theory-internal arguments regarding the speech processor

-

are particularly probfematical because they are often highly

—_—

dependent on one or another theories of competence, and will

‘be, to some exteht, as geod or as bad as the competence

theory which is their source. As discussed in the
Introduction (p. 1 £f.), the highly articulated hypotheses of
competence theorists provide a rich source for prodﬁétion

theorists. No modeler of the production process begins

without at least some more or less abstract notions from
F_]

grammar. Reference 1is always made _to such century-old,
familiaf notions as word, noun, segment, etc. But some
theorists explicitly embrace constructs more specifically
related to one particular theory. Fay (1980) for instance,
suggests that certain errors involving particles mav be the
‘result of a failure to apply the deletion part of a movement
rransformation. An examplé of such an error is (4) where Fay
suggests that the parpicle' is copied in sentence-final

position but post-verbal deletion has been neglected.

(4)}Nf7 have to -put on my seat belt on? -

)

S
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5.
This analysis assumes (i) the viability of transformations in
gerieral, (ii) the existence of a particular transfofmation
(Particle Movement) and (iii) that transformations involve.
copying and  deletion - not 3Just merment. If ;ny one of
these assumptions turns out to be wrong. his analysis
founders. This hypothesis regarding the production process -
that it involves “transformatiphs - will bBe supported or’
disconfirmed to a large extent on_ the basis of evidence
reievant fof' competence theories; not evidence . from
productibn at all. at the same‘time, however, his analysis
provides support for fhe‘transformational component of the

competence theory. Obvioﬁsly the inter-relationships and
interdependéncies~are very complex but there would not appear
to be anything fundamentally at variance with normal
scientific analysis here. To return to:Chomsky'é analdéy and
extend 1t, predictions regarding the interior.thermo—nucleér
reactions are made on the basis_df the.sun's periphery,‘but
there may be more than one‘theory accounting for behaviour at
the periphery. The hypothesés regarding the interior will
reflect one éf these and will founder if the espoused theory

fails.

On the other hand, processing theories include
assumptions, methods of analysis, and data:- which are unique
to them, and therefore their explanatory power.is not only a

reflection of the competence theory they embrace. Speech.
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error thgorists woikinq‘qut of the-same bompefence framework
maf arrive at quite di;tincfbbonciﬁsionS'on the basis ﬁf-the
same data. Garrett, ‘for iqsiance; like many others, is»
wo;kiﬁg out of ‘the T.G. framework ahd get his ‘analysis of -
segmentallefrors, is, so far as 1I knéw; ﬁnique to his own
theory of the production process; ﬁe classifﬁes segmental.
exchanges and morpheme exchanges (whét pe calls 'stragging.
errors') as errors of one, type ‘and classﬁfiesﬁ_segmeﬁtal
anticipatiéns and perseverations as errors of a différenfi
type. Klatt (1981) and Fromkin (1971), working within the
saﬁe theoretical framework,.don't differentiate among these -
types. And indeed, we know o?-nq;élher theorist who does
‘50.4 In this case, choosing .between Garreét and Klatt or
Frgmkin will, for the most part,‘involvé a direct examination:
of the empirical.poverage of thglproéuction models proposed;
the competence theory which proéides the £framework for the-.
models will be less crucially }nvolved than was the case in
Fay's transformational analysis of particle effors. If two
theories of production are éound . to have egual empirical
scope then choosing between then{'will. involve recourse .to
"...concepts of simplicity, insight and explanatory ‘power
that are not at all understood..." (Rules ané

Representations, p. 22). Such methods of evaluation are

clearly not unigue to the 'soft' sciences.

.a
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In this §ection we have attempted to indicate that the .
- problems regarding _falsifiability alleged to characterize .
theories of production_based on sPéech error data are 'pseudo
problémsj. At least they are pfoblems faced by any scientist
in any admain and they are 'pseﬁdo-problems"if they are held
"to be _sgeéific and uniqu to production theoriéts. The
methods of production theoriﬁts are well within the normal
procedures of scientific analysis. Questions regarding
indeterminacy, questi0ps which c;ncern the .very foundations’
of SCieﬁce should be raised "...where fhe hope of gaining
‘iliuhination is the highest" (Rule; and Repéesentations, o
22) i.e. in the hard sciences, not psychology - "nothing much
comes of the discussion..." (ibid.) 1if such questions cannot

even be answered in.the case of physics.

-
-

We will’ now -turn to problems which are not
'pseudo-problems’ in this sense - problems "which relate
directly to the data of sgeech error theorists - the

spontaneous errors of normal populatjons.

(ii) The Reliability of the Data: A Problem

In the Introduction (p. 1 ff.) we alluded to some 95 the
often discussed problems associated with the use of épeech
errors as evidence for speech production models. (See the

discussion in Cutler, 1982, in particular,/and also Fromkin,
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1971, among others). Pirstly, it'is not clear to what éxtent
error collectibns reflect épgractéristics of the perception
mechanisnm rather tﬁan:the producﬁionémechanism. This is due
bptﬂ. to- the possible éeléctive‘ attention of the aifferent
collectors, éndnto the differential degree of detectability
" of various error types. Tthfirst of these two problems is
probably relatively unimportant. As Garrett (1980) points
,out, the principle Bistributional regular{ties of the' many
different error collections are robusé. That isﬂ different
col;éctors appear to 'select' the same data to attend to,
which means in effect that' the selectiye attention ;f
individual collectors is not a problem. There .would appear
to be no effecg_t for selective attention in error
.distr;butioné. The second problem,. that of differential
degrees of detectability, is indeed a problem - a crucial and
very complex one. For instance, with regard to segmental
errors, éxperiqental work indicaéeg tﬁat there are'at least

three variables which are - the source of this differential,

and there may be interaction effects amohg'these three:

(i) word position (initial, medial and final)

[}

' - (1i) stress (plus or minus)
and (iii) type of error (anticipation, perseveration and

exchange)
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Studies  on word recognition (Taft and Forster, 1976,

~

Marlsen-Wilson and Helsh, 1975), ~word recall (Horowitz_ et
al., 1963, 1969) and 'tip of the‘to;gue' states rown and
McNeill, 1966) indicate tha} word initial segments carry the
1ar§est functional -load. ﬁnd also{ heafing érrors are most
common in word medial pbs}tions (Browﬁan, 1980). This makes
‘conclysions based on the relatively high frequency Sf errors
in w;rd-initial_positions difficult, because they may be an
artefact of perception, .not production. Simiarly, errors in
unstressed syllables are more liﬁéiy to go unnoticed (Cutler,
1581). Added to this is the fact that if an error involved
the vowels of two unstressed syllablg; they would be
impossible to detect since they would involve phonetically
identical segments. There is no reason to assume a priori
that such errors do not oéqur since there are consonant

+
errors in unstressed Syllables as exemplified in (5).

(5) a Tanadian from Tbronto Canadian

Therefore, reaching conclusions based on the preponderance of
stressed syllablelerrors 1s not altogether safe. Interestiné
in this regard‘is the fact that Kupin, 1982, for instance,
finds that more errors occur 1im unstressed Ehaﬁ stressed
syllables‘in his experiments with tongue-twisters. Finally,
it seems that perseverations are less likely to be noticed

L .
than ahticipations (Tent and Clark, 1980, and Cohen, 1980).

i
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We find that error distributions show an effect for these
three variables. Relatively high proportions of errors in
word initial position, and stressed syllables, characterize

all speech error cbllections (that we know of) that have been

: >~

studied in any dJdetail. These collections also include more C?
-anticipatory rrors than perseveratiors. Do these
fréquencies reflect the perception mechanis of collectors

or the productive mechanisms of speakers? robably both, but
clearly inferences based on these frequency distributions can

-4

only be tentative. ’ -

There 1is another problem regarding error-rate based
conclusions. Nothing can be deduced given a number of errors
involving two particular wunits for instance, unless the
number correc?-is also given for each of them (see van den
.Broecke and GoldsteiP, le80). Rélevant here are both .the
dié;:ibutional patterns of the language, and the ovérall
cohtext in which the error occurred. As an example, suppose
the‘initial consénants 'p! and 'y' are seldom involved in an
exchange error whgreas initial 'p' and 't' '~ interchange
relatively frequently. If there are 350 times as many
occurrences ©of 't' as there are of 'y' we would expect ther )
to be fifty times as many errors with 't' as there are wit:\\\\ﬂj
‘y'.agmhus a language's distributional patterns must be taken

into account, or better still, the context of the error.

Unfortunately it is likely that spontaneous error corpuses do

3 ~
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not include ‘'enough' context to -measure the proportion. of

right to wrong.S Whatever 'encugh' context might turn out to

beé.

Despige these problems the ‘error distributions which one
would predict on tﬁé basis of differeptial detectability
'would noet in general reflect thé‘distfibutions we find in
eéror éorpuses. Since certaig error types that are relatively
difficult to detect turn up more frequently in co:buses'than
errors more easily detected "...the most frequently reported
sound substitutions are those between sounds which are most
like one another"™ (Cutler, p. 572, 1982} and yet these are

,
exactly -the errors that go undetected 1in shadowing tasks.
Fer instance, simple consonant .errors which'differ in onlf
one feature (Marléen-Wilson and Weléh, 1978)( and consonant
errors, as opposed to vowel errors (Cohen, 1980). In fact in
a study by Tent and Clark (1980) anticipatory phonetic level
errors in general were detecﬁe& less than 28% of the time,
whereas word and syllable level anficipations fwere almost -
always detected - -98% of'tEEjtime. Despite this high level
of perceptisility speech error corpuses are singularly
lackihg—iﬂ syllable’ errors (unless they are also analysable
as morﬁhemes). Apparently then, speech error corpuses can,

and do often reflect production phenomena and conclusions

about production processes may be reached on the basis of

them - keeping in mind the various possible confounding
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factqrs{ and tempering our conclusions accordingly. The more
general érobiem of -indeterminacy discussed earlier merély
reflécts .the fagt that theories in gener§r are,.
underdetermined by evidence, and thus poses no unique problem

for production theories.

In the next section we will outline our aims and working
hypotheses and £follow this up with a description of the
- v ] .

speech error data which will provide the basis for_lour

iﬁferences regarding the production syllable.

3. Assumptions Underlying Our Investigation

As mentioned aboveé, in this study we éfe interested
first in detsrmining whether spee&h eréor data confirm the
;iability of the syllable as a unit of production. Secondly,
if we find evidence for a proéuction syliable, we would like
to determine how closely it resembles the various constructs

_p;oposed by competence theorists. This means we shall want
to defiae its boundaries, fuzzy or clear (see 'Chapterv 1,
Seéti;n 2.2) and determine when syllabification takes -place -
or in  other words, determine . the domain of the

" syllabification algorithm. We shall also want to see whether
this‘aléorithm should define any internal\structure and 1if
s0, determin;. how ' closely it corresponds to the proposed
competence units.

_ B N

I4
{
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(Qur final goal will be to determine how our conclusions
regarding these aspecﬁs of the syllable may be integrated
into™aurrent models of the entire production process. This

"we will leave- to our final chapter.) ”

~

In this section we should 1like to outline the

assumptions which will underly this investigation.

The c¢learest cha;acteristig of speech errors is their
non—randqm nature. It 1is thié characteristic that provides
the basis for the-assumption that errors occur during the
normal production process and can lead to insights regarxding
this process.  This non-random gquality ,is. particularly
obvious when sequences of segments oécur out of their
intended ©position. Such segmeng sequences are aiways
analysable as constituents of some “given ‘sort - ‘speech
errors, like languages appear to be structure dependené. For
instance in (6} - (9) we. hdave errors which involve,
respectively, phrases, words, free morphemes and bound
morphemés. (Dots (...)' in the righﬁ haﬁd column indieate
that the material ndt‘ngprinted from the left hand column waé_
corréctly uttered. Dashes (--) indicate a pause on the part

.of the speaker.)
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i

Phrase: (6) (a) I @éve to smoke " ...smoke my coffee
' ' [a"cigarette] with - with 'a cigarette
NP
- [my coffee]
NP NP
(b) If you'll [stick - ...meet him yourll
vp stick around

around] you'll
[meet him]

VP -
(¢) He [removed the R he facilitated what
VP . he was doing to
barricade] to remove the barricade
vp v
[facilitate what
VP
~ ~he was doing]
Word: (7) (a) I want to see 'the ...kid King
Burgher King kid '
(b).You got tg,gry to you try to got...
make a play ' ‘
{(c) Back later with back more with later
more
F)
{d) We have to bring ...some cat for the

some milk for the cat milk

——

Free Morphemes:

(8) (a) A hard-cﬁildhood a child hard hood
(b) It's really thirst ...guench thirsting
guenching
{c) Let's sit some place ...some side out
outside-like place - like -
! * (d) A bucketful of purrful of buckets
purrs

Bound Morphemes:

(9) (a) .s.had forgotten had forgot abouten
.about that that

E_I .
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.

(b) ...puinted out poimt outed
(c) adding ten add tening
(@) You might as well‘ ..s.reservice turn

try to do something
with a service
return ° .

-

A

Note that .all the errors in (6) - (8) .involve two units out
I -

of position; more specifically they involve the exchange of
these two units, and these are constituehfs of “the same type.
That is, it seems that we do not find errors ;hich exchange
- units of differént éypes. The errors in (10) -~ (1l1) appear

to be impossible errors.

. 2 . .
{10) (a) *We have to bring »--.s0me [the cat] for
some milk-for the ) NP .
cat - fmilkd
' N
) {b) _ *some [the] for [milk]
art ) N .
M cat - ;fﬁ_
(Ll) (a) *It's really [thirst] . really ing guench
N thirst : y
quench[ing]
{b) *a bucketful of a bucket purr of fulls

4

purrs

These facts suggest that it may be a reasonable working
hypothesis to assume that when two elements are involved in

an error they will always be elements of the same type. The

errors in flO) - (11) ihvolve exchanges pf different typeé,'

M
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nouns with noun phrases and affixes with roots and it is this
-difference in type which makes the errors impossible;
Garrett works on this assumption, which he refers to‘as the

two principles of error analysis: (1976, p. 237) elements

which interact in -errors‘must be describable in terms of one

type, and the constraints on errors of a given tyée, must
also be characterized in terms of one tfpe. By this latter
. Principle he 1is referring ' to the errors® priGileée of
Joccurrence in terms of the limits on type and/or length of

string which may occur between the error elements involved:

Ideally, one would like to be able to characterize both the

error elements and its environment in terms of the same _

linguistic type. So, for instance, if heads of syntactic
categories are involved in an error, one wéuld like to be
able to specify their environment in terms of syntactic
notions like clause of phrase, and not in'te;ms of prosodic
notions like fop;,or syllable. These principles of Garrett's

- L4
are not ad hoc but follow naturally from his basic

theoretical assumptiog. Namely that .“...the ‘computational
descriptibn of‘ianguage Processing does, indeed, reflect the
grammatical decomposition of the language faculty" (1982, p.
'27).  The grammar is modular hence the 'production grammar'
will be modulér. The different modules of the graﬁmar
Garrett equates with different processing levels of the

production mechanism. Errors mjay occur at one or another of

-,

-
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these independent levels. "~ Since different processing types
-wil; bé handled at different processing levels and sincg the
levels are .independent of each other, errors must involve
elements of_ a single processiﬂg- type. In other ;ords
Garrett's principles of error analysis are not separdte
working hypotheées but are corollaries of his  Dbasic
assumptions regarding modularity, whicﬁ in turn reflect hié
assuﬁption regarding the relationship'peiween the competence
gfammar and processing. Of course it is not obvious what the
processor analyses as elements of the same type, nor how
closely competence types correspond to processiﬁg types. Nor
is ‘it hecessarily.the case that only elements of the same
type may be invof@ed_in exchanges (ﬁ.e. the assumption that

the production grammar is modqiar may be wrong. For instance

(12) - ¢14) appear to go against this assumption. X
(12) Did his [team] [win]? -..win team?
. N N V
{13) The weather report ...Clouds for cally
[calls] . skies :
v
for [cloud]y skies.
N
(l4) He's wearing too ...t00 short tights
[tight] ~[shorts] ‘
Adj - N

Here we see the interchange of nouns, verbs and adjectives.

‘Notice however that they are all open class roots’ (and at
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the same X level). We will make the assumption here’ (like -

Garrett) that the"productioh grammar; is modular;_ Hence if
an error.involves two elements, these'fwo elements must bg
analysable as tokens of one type, because the error occurs
when this particular type 1is being processed. 'This Iis
distinct from the claim that anf type identified as an
element_in the production grammar may be involved as a uEiE
En an excﬁange error. It is also distinct from .the claim
thét any typé of processing unit is subject to errors. It is
tempting here to assume the biconditional: i:e. two elements
may be involved in an error igg’they are elements of the sam

type. ‘

We may not assume this however; it dppears to be .a
nécessary condition on errors but not a sufficient
condition. Apparently we may have elements of the sa?e type
which are not involved _in exchange errors. For ihstancq
Garrett argues that bound morphemes do¢ not exchange with one
another,-élthough they.are subject to movement errors as in

(9}Jabove. .We also may have procgésiﬁg types which are not

L

[

involved as units in errors at all. For instance, as we will

do our best to illustate in this thesis, the syllable.

The syllable behaves quite drfferently from constituents
-

Fl

like the word, the phrase, and the morpheme,.and as a iesult

we have two diametrically opposed views with regard to its

i
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status as a processing type. Shattuck (1975) (as do others)
observes that errors only very rarely involve Syllabies and
hence’ Klatt (1981) conjectures that "the mental lexicon used

for speaking represénts words in terms of sequences of

phonemes (rather than in terms of syllables or distinctive

features)" (p. 1l). On the otheg hand, Fromkin (1971) and

MacKay (1970, Boomer and ﬁaver 1968, and Nooteboom, 1969Lﬂéli
believe that speech ‘errors supporg the viability _dfa.the
syllable as a processiqg unit. One reason for thistis éhaf
"There are of course many  errors which ‘iﬁ#blsé the
substituﬁion, omission, replacement, addition etc. of one or

ﬁore whole syllables..." (Fromkin, 1971, p. 229).

Notice that this seems to contradict - the Shatfuck

findings referred to above. This is because what Fromkin

classifies as syllable errors are all analyéable as moipheme

replacements or deletions, blends or haplologies. For

instance (15):

P
: - ' . ' . \‘) o
(15) (a) butterfly and Z. butterpillar and.
N catterpillar . catterfly
(b) clarinet/viola ’ ‘clarinecla .
(c) shrimp ané egg shrig souffle

. souffle

- .
-

.

Because only that subset of syllaBles is involved in errors

that - are concomitantly analysable as morphemes, Kliatt

7
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concludes that'“Syllables...pfay at mbst'a.limited role in
representiﬂé mérépémes“ (ibid.). ‘But lﬁﬁis _iﬁplies‘ that —
. 'moveability® (incleding. under  this, deletion  and
replacement) is.a criterion for ‘unitJhﬁod'. That is, if
some "hypothesized type of construct of‘ungt is not invoivedi
‘in erzors.of déietidn, addition or .replacement, it is potr-
supported, én this view. Surely this-is bne kind of evidence
for some hypothesized type but not the only kind. As Prince
(1983) so succin;tlf Puts it "It 1is a rule of thumb of
practical ontology that a thing exisfé to the extént that
other things intézactdﬁyith it, make use of it"™ (p. 31)).
That is, if generalizations regarding speech errors can only
be made on the basis of the syllable, and if the syllable
cén; - at the Same time, allow - the . formulation _ of
generalizations about other " aspects of the_;prod;étion
proéess; generalizations nof otherwise for&uléble,,then the
éyllabie is-éupported. Indeed éart of Fromkin's argumenf for
the sfllable is based.on MacKay'g claim that ‘the ﬁsfliabic
position of - reversed :consonants was almost invariably
- - - .

- 1dentical" (MacKay, 1969) and she observés that' "the only
eiémples in (her) data wﬂich do not support this Eindiﬂg

are..." (1971, p. 328).

{16) (a) whisper B whipser

(b)- ask . o aks -t

-~
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It's ndt at all -clear to me how she syllabifies (she doesn't

{Appendix) she

has

defimé her algorithh) because in her within-word errors alone
four

other iev;rsals which seem to

contradict this. Namely, (17):

SR # . .
(17) £ish shiff
T medal melad [m£lad]
s reverse . ‘reserve
shilling R ' " shingle

And i

in her large corpus of betwéeﬂ—word errors it is
certainly not .always obvious that the

identical syllabic
position is involved.

For instance (18):
(18) western Mexico wexsern Mestico

Under most syllabifications the

'st' of ‘western' would

be syllable initial and.the 'x' of 'Mexico' would include a

éyllable final 'k' and syllable initial 's'. It is also not

clear under Fromkin's analysis what particular -syllabic.
position is involved in (19)

(2)-(b),

(19) {(a) a heater switch

a sweeter hitch
(b)

a pedal steel guitar

stedal peel
since Fromkin seems to identify syllable position. with
segment}position.

For instance she claims that the syllabic
positi9n§ of the 's' and ‘k°

are distinet in ‘askiL’ghiéh

-
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suggests thaél she would coﬁsider- the aba&e clusters to be
filling twélsyllabic positions. It is not clear how Fhe two
positions in (19) (a)-(b) can be considereé ideﬁtical to one
position under this type of uni-lével analysisx Another
indication thif she identifies | syllabic position and
sequential position i2 her hypthesis that such misorderings
{as in (19)) occur when "“segments are 'sent' intoc the
short:term memory buffer, (and, AL[ segment 1 of syllable 1
may ?é substituted fof ségment 1 of 'syllable 4" (1971, - p.
240). This formulation is cleafly not at all satisfacéory.
It would incorrectly predict the following errors for

exampI_Le.8

.(20) (a) *[hi](sto]([zy] *ayIstory hdeology
1 2 3 . 2 ‘
fildeclogy -

4
{b) *democratic remocdatic

We believe however that Ehe basic insight is correct, ﬁhat
syllabic structure is iﬁpdrtant with regard to consonant
reversals. Indeed_i£ is the very pq;posé 0of our thesis to
give substance to this insight, to formalize it and extend
it: ‘Syfiabic structure, we will maintain, 1is crucially
involved in the explaﬁation fof all types of between-word

submorphemic segmental‘errors.

-
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In our attempt to support this claim, we will, as we

have just discussed, assume as working hypotheses:

\2_ (i) that speech errors reflect the normal production

prxocess,

and (il) Garrett's hypothesis, that the processing mechanism
will reflect the grammatical decomposition of the

language faculty.

From these assumptions it follows that 'production grammars'
are structure dépendent; any unit involved in an error will
be! analysable as a constituent of some sort, and if two
-elements areé involved in a single error théy will be
constituents of the same type. But it does not follow from
these assumptions that all cqnstitd&nts may Fhemselves be
subject to mis-selection errors. There is no assumption made

regarding a criterial form of evidence.

A constituent type will be supported to the extent that

-

it has explanatory power.

g

-

4. The Data Base of Our Investigation

AS mentioned gbobe, unless it 1is a morpheme; the
syllable as a unit is only very rarely involved in errors;

this has led to conflicting views as to its viability as a

-

unit in the production process. To realize our aims

+
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regarding the syllable's status énd structure we-will have to
use segmental errors whzch are unambiguously non-ﬁ%rphemic.
But since syllables per se are apparently not subject to
mis-selection we would appear to ‘be left with no data on
which to base arguments regarding the wviability of the
syllable as a processing unit: This is not the case ﬁowever.
A type is viable in so far .as it has explanatory‘capaci;y:'
Various theorists have not;ced that segmental exchanges are
constrainea in that they respect syllabic position.9 This
informal observation, if true, could form the basis for
argumeﬁts in supporﬁ of the syllable as a processing unit.
The constraint could only be explained if the syllable were
recognized. On our assumptions, it is natural to‘assuﬁg that
the so-calied segmental errors (or 'phonemic" errors,
Nooteboom, 1969) éll occur at the same level of processing
because, superficially at least, they all appear to involve
the same processing type .- namely, the segment. We want, if

possible, to give explicit formal content to the informal

insight that consonant exchangeslO respect syllabic position,
. . 4

< .
‘but this characteristic should not be -unique to, consonant .
[y

’ . e, ) - .
exchanges 1f all segmental errors occur at “the same level of

processing. What is characteristic of one type of segmental

—

error should be characteristic of the‘others; if not, this

will have to be explainéd. Hence we will want to study not

+
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only the reversals but also the other types of segmental

errors. .

&
But we are limited to studying those errors where one

position may be compared to another position. Exchanges-are
ideal sburceé for testing the claim that sylyabic position is
maintained because the string positionf of both elements is
clear.” Another clear case of two st;ing positions is the
class of errors which Fromkin calls “movemeﬁt' errors (see
below). Perseverations and anticipations alsec provide. us
with string positigns that may be compared, and although they
are not clear—spt,_i.e. we can never be sure that the error
is not merely ga substitution, it appears that some
-characﬁéristics exhibited by reversals ‘are also common ¢to
perseverations and antfcipations;ll (see below) hence it is
not unreasonable to include them as a source of evidence. We
shail also include some of those grfors which Fromkin calls

'additions' and some which she refers to as 'substitutions'.

In the ~literature, speech errors have been given
numerous labelsy the criteria according to which errors have
been classified have been diverse and sometimes baffling. In
general term; the defined classes will reflect the
_theoreticél pefspect;ve of the clas;ifier (see discussion

regarding Garrett's classification of exchanges in Section

2.1) but more particularly and ignoring simple terminological
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differences,12 we may distinguish four main c¢riteria that
have played  the biggest role in the classifications. Firét,
the focus may ~be the 'type of unit involved: word, noun,
morpheme, segment, vowel, consonant, feature, ‘etc. Secondly,
the focus may be-the resulting output string. Some unit may
be added to, omitted, replaced or moved in the output,
Thirdly the claésifidation may reflect the cléssifier's,
hypothesis regarding the source of an error. Finally, and
probably most importantly, the classes may reflect the
production modeler's hypothesis as to‘%hat the processor is
doing when a particular error occurs. The classes in
Fromkin's Appendix reflect all of these to a gréater or
~lesser extent. For instance she classifies the following
errors as additions, deletions, substitutions and movements,
tespectively, focu;éfgg‘;n the resulting output strings (the

second criteria above).

. (21) additions:
(a) Try to understand ...understrand
{b) significantly. significlantly
(c) the optimal number. : ..;?optimal;:.
(d) think through thrinki..
{e) all scorts of-errors .+« SPOrts...

{£) enjoying it enjoyding
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(22) delegions: -
{(a) stretch your legs ' retch...
.(b) posed nude ° poed nude
(c) below the glottis -..gottis

{23} substitutions: B

‘(a) all these magnificant ...bagnificent... ~
sights
(b} What does thg cdurse «eesgOrSe...

consist of

(c) phonetic data . pholetic...

(24) movements:

(a) price to paye pry to pace
(b) E4 and Beﬁsy Bed and Essy
(c) the feature back ? ...black puss...
plus labial '
P .
{d) a copy of the a copley of the
bibliography . bibiography

In (21) and (22) the output string contaPns too many or too
few segments, in (23) there is an incorrect segment replacing
an intended segment and in (24) the output string includes a

segment out of position.

Consider now the errors in (25) - {(27) which she labels

as anticipations, perseverations and reversals, respectively:

(25) anticipations:
(a) write it or type it ripe it...
(b) paddle tennis taddle tennis

. {¢) with a brush wish...
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(26). perseverations:
{2a) I can“t cook worth - »sCam
a damn
(b) thick slab - .++8lack
-
(c) have you given your ...titer
paper title
(27) reversals; ’
(a} hash or grass . hass or grash
(b) left hemisphere heft lemisphere
(c) top shelf - . _tof shelp
The errors in (25) - (26) have been distinguished from those

ip (23) Dbecause .alﬁhough there 1is an incorrect segment
réplacing another, as was the case in (23), in (25) - (26)
there is a presumed source fog this 1incorrect’ choice. In
(23) tﬁere was 'no segment in the preceding or follqwing
context which could be considered the sourcé of the error.
{27) and (24) also appear to be similar. In (27) there are
two segmentg out of position compared to the one segment in
{(24). But tﬁéy have to be considered distinct error types by
‘Fromkin. Because Fromkin believes that the processor is
substituting one segment‘for the other‘in (27f and since the
notion of a null segment 'is meaniﬂgless, the procesor can not
be exchanging one segment for another in (24). This
distinction between 'movements' and ‘'reversals' is therefore
- .

a reflection of Fromkin's® hypothesis as to the type of unit

being processed (the first classification criteria mentioned

- [
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above),A ihteracting wifh " her hypothésis concerning the
functioning of the processing mechanism when the error occurs
(the fourth classificatioh criteria). She is clearly correct
in assuming that reversals a;e not simply twe independent
movements which by chancé move each of the segments into the
other segment's ppsition. Reversals are far too common for
this ihterpretation. Thﬁs she is forced to distinguish the
two types of error. She is faced with -2 similar problem when
it comes to the errors she classified as additions. The
errors in (21) (a) - (d), look suspiciously 1like the
perseverations and anticipations in (25) - (26) whereas (21)
{(e) - (£) are like her consonant substitutions in (23). In
(21) (a)-- (8) we find 'segments from preceding or following
context appearing in the string whereas in (21) (e) - (f) we
see_Echontextual source for the errors. Fromkin does not
‘ classify (21) (a) - kd) as perseverations and anticipations
because she d%fines these error types as the replacement of
some segment (or feature) by some segment (or feature) where
the segment is from the preceding or followig context. Since
‘there 1s no segment to be replaced in the positions‘inaicated
by.- a dash {(==) in ‘underst--and', 'signific--antly’',
‘--optimal', and 'tﬁ--ink;, these cannot be classed as
anticipations or perseverations. Similarly there 1is no

.segment in the indicated positions in ‘'s--orts' and

'‘enjoy--ing' and since she defines substitutions as the

%
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substitution of one segment (or feature) for another, these
must be c¢lassed as additions. | -

To .this point we have given examples of all the error
t;bes which involve consonants. Errors. which are of interest
to us include two positions which may be compared, namely
revetsals, perseverations, anticipations, movements, and
those errors called 'additions' by Fromkin, which appear to
be perseveratiohs or anticipations. Errors involving vowels
are alsc of inggrest to us, although the fact that ;onsonants
and vowels never inteéchange'cannoé be t&ken as éﬁidénce for
the syllable. Fromkin, for instance, believes that this fact
is due to a major delineation between the two types based on
the features _[consonantal] and [vocalic] (Fromkin, 1971).
Errors which “involve vowels are crucial for determining the

structure of the peak, or nucleus constituent. however. We

fing vowels involved in exchanges, perseverations,
anticipations as eﬁemplified in (29) - (31) although not
13

movements., For instance we have no errors like (28) (a)

analogous to the consonant movement in (28) (b}.

(28) (a) *ideas come and go aeas icome and go

(b) Anders Jarryd . o Janders Arryd
fendors] (y=zrlId]. [yandars] [zrid]
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Exchange:
{29) (a) feet moving . fuwt meeving
(b) David, feed the pooch ..-food the peach
(¢}’ ad hoc odd hack
Anticipations:
(Bdi {a) you picked out such . [p¥kt]...
a nice book ) .
[Bvk]
(b) several cars reported -«.lkorzj... .
(c} available for avoilable...
exploitation
Perseverations: . -
} (31f (2) the data is derived .+ .deraved
s [dey] ' ‘ [rey]
(b) beef noodle soué ...nNeedle. ..
(c¢) environment.before ' «s.Vice
[vay] : [vays]
' voice '
‘*I\ 31
The errors in (29) - (31) are all from Fromkin class S (1971,

P. 251) and for some reason this class of vowel errors is
labelled as consisting of reversals, additions, deletions and
substitutions, although the analogous errors involving
chsonants would be classed as anticipations and peréevera-
tioﬁs. Although she considerxs those in (29) to be reversals,
she does not label those in (30) - (31) as perseverations and
anticipations. These she appears'to consider substitutions,
and those in (32) appear to involve deletionland addition,

besides substitution (under her analysisy.
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{32) (a) foreground items -..grind...
§b) the committee will .« .COmmeettee...
have to meet mor
often :
(c) competing rules computing...

, foyuw]

i

Again, because she believes the segment (or feature) is being

pProcessed the addition and deletion of glides in (32) forces

her not to analyse the errors in (32) as anticipations and

pers'ev_erations. However it is no.t at ail clear why (30) -
(31{ are ’'substitutions' since there is a clear contextual
source.for‘the substitution. We shall refer to the error
types in (29) - (32) as reversals, perseverations and

anticipations.

We have not yet referred to multisegmental errors such

=
as (33).
(33)/ {a) sgueeze fresh oranges freeze squesh...
{b) I can Knit but I can't cesKrit...
crochet '

(c) steady state vowels -..Stowels
(d) in the next ten minutes nen text...

y (e) pussy cat : cassy put

(£) heap of junk hunk of jeep

-



121

As we shall see-below, there are a number af erfois involving
seguences of C's which co;Id- be ciassified as exchanges,
anticipations and‘perée;erations_as in (33) (a) - (4), but we
don't often find sequences of C's and V's which are
persevérated or anticipated. These sequéﬁces are invariably
exchanges 1like (33) (e) - (f) unless the two ;equences
involved have identical vowels such as the errors in (34), in

which case we do £find such sequences perseverated or

anticipated or exchanged.

- s,
- ¥

(34) (a) I see logs of initial ...imitial...
. minutes
(b) last gasp lasp gasp
- (c) ..o.lost to Hana ..+Mana Mandlikova

Mandlikova _

{d) I'm washing my watch ...my wash

(e} talk to you in a ...blit.
little bit

(f) white lion light wion

(g} guite right krite wight

These errors highligh£ the final constraint on which errofs
lcan' serve as the basis for our analysis. A number of
segmental errors are ambiguous either with respect to the
actual elements involved in.tﬁe é;ror, errors (34) (a)y - (9)
above, or with regard to a perseverative or anticipatory
éource as in (35). (a) - {(¢). (The possible sources are

underlined.) ) ‘ ~

-
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(35) (a) hard to get googd , -=.hood...
help
(b) I don't see how anyone ...pleani. \\é
could eat a plain
(<) Wellfogum was with me ...mith...
Ambiguous errors such as (35) (a) - (é) we have not included

oy % T .
because we want to defend our c¢laim that anticipations,
perseverations and exchanges_ occur at the same level of
processing and thus we require clear cases of the three

~ types.  We clearly cannot include_‘the ambiguity type

exemplified ip (36)

(36) the optimal number .. .moptimal
™ .

because the syllabic position of the source can't . be

determined. .

The ambiguous errors in (34) have been included however,

for reasons which we will immediately explain.

iAll_ types of segmental errors. have certain

chaf%cteristics in common. For instance the feature makeup
of segments involved in errors is often more similar than
would be predicted- by chance (cf; van den Broecke and
Goldétein, 1980, Nooteboom, 1969, among others) and so the-

repfécemént of 'n’' by 'm' in 34 (a) could be the anticipation

of [-cor] rather than anticipation of the entire segment.

-
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Similarly, it has b;éh noted by‘a number of gpservers‘that
"The endzrqnménts of moved eleménts...are similar™ (Ga;rett,
1980, p. 184). This applies to vowels but even more strongly
to the environments of consonants as illustrated in (54). Is
the error in (34) (g), (i) the reversal of 'r’ and 'u'“®(grite
wight), or (ii) the exchange of the whole strings ‘'uite' and

'right' or (iii) is there a morpheme exchange followed by a

movement?

fad

(iii} gquite right

l

right guite

Errors such as these can ;nly be interpreted in the light of
the patterns we find in.the apparently14 unambiguous errors.
" (We have here the familiar'problem of the underterm;éation of
theories by evidence  (discussed above).) - We have
consistently assigned the 'minimaf' interpretation to the
types of errors in_ (34), i.e. if the error can be analysed as

the exchange, 'reversal or anticipation of one segment rather

than two segments it has been analysed as such.15

Amrother error type which can érovide us with information
regarding syllabic structure is the type commonly referred to
as 'word blends'. Blends involve words similar in meaniné
which coalesée to form a nonexistent word consisting of part
of ome word and part of the other. For instance (37) (a) -

(c)f
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37 ' | =

(a2} sunny/hot” sot
() terrible/horfible torrible

(c) makes/means

- Pl

manes

Almost all blends invo;vé the simple juxtaposition of the two
competing words and hence the syllabic position of the

L

breaking .point in the first word and the continuation- point’

in the second word may be compared. -These errors too will be

analysed following our analysis of segnfenital errors.

To sum up, our data will . consist of blequ and those
submorphemic errors ,analysed by Fromkin as segmental
rgversals, persevérétions, antiqipations and movements, and
some of thoSé which she would analyse as substitutions,
2dditions and deletions. The error is included if we can
unambiguously relate some Bégment or sequence of segments QS
two'st;ing positions (élways'choosing the minimél analysis,
" as explained). We found five hundred and fifty-nine
segmental errors which met our ééitéria, and I13 wordiblends.
The Tajor sources of our data have been the Fromkin Appendix
and our; own cérpus (n=36"blends, n=17} Segmental errors).
Errors from other sources have been included with Garrett,
1990, 1982, Shattuck-Hufnagel, 1979, 1984, Goldstein, 1968,

’

- and Fay and Cutlef, 1877, providing the greatest number. 1In

(38) - (42) we 1list examples of all the error types which

-~
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will provide the basis for our study. (The two relevant

string positions are indicated by arrows.)

Reversals:
(38) (a) Lloyd Moseby
A 4y

(b)y It hurts Tate-
A . ~

off '
*

-~
Perseveratlons:

(c} he's always,gg:fing

(39) (a) practice :éaching
1T - .
{b) gquadruple
T~ N

{c) group one, d&oup two
and group three
T T

(d} innate urges -~
T
Anticipations:

(40) (a} grapefruit flavour
0 T

(b) Did he play for the
a Redwings
T T

fc) people who'keep the
ggme... T

d) Cathy Squires
( f 3 Yy q+ e

* Movements:

(41) (a) re-energize

T 7~ -7
~

{b) parking spot

T T

(c) battle axe
T T

(d) ,egg yolk
T2

Lloyz Modeby
...turts hate

...goffing-oof
{uwf]

™

...preaching’

gwadwuple
-~

}..group through
.-..nurges
.s.fluit...
...wedwings
"...Cape...

Cwathy Squires

-~ 2

regenerize
sparking pot
attle baxe

olk vegg
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Blends:
(42) (a) tines/prgngs prines
(b).Orrie/Eric Orric
) T £ L
(c) space/place splace '
o r

5. Giving Empirical Substance to the 'Syllabic-Position-
Constraint' Hypothesis

$iﬁce syila@les themselves are not inveolved as units in
errors we must argue for 1its recognition as a unit of
production on the basis of'its explanatory power. We have
suggested above that it must be recognized as a processing.
unit if segment@l errors 6nly involve segmeﬁﬁsrfrom identical
Syllabic positions. This «¢laim regarding a ‘'syllabic-
position-constraint’, i.e. Boomer and Laver's claim thag‘
“...seémental slips obey a structural 1law with regard to
syllable-place; that is, initial segments in the oiigin
svllable replace 1initial .Segments in the target syllable,
nuclear replace nuclear, and'final replace ‘final" (cited 1in
.Fromkin, 197i, p. 228) must be made precise in ordefito test
it. We must have a precise algorithm for determining what
segments are initial and. final, which will entail having a
precise domain to which the algorithm applies. For our first
analysis of the data we will use Kahn's slow speech rules,
(Rules 'I ana.'II),16 to determine syllable boundaries. These

rules represent one version of the makimization of onsets and

the results of their application ip terms of the boundaries
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. -‘_‘—- - :
- .-:“n_,

defined would appear in most cases to be indistingdishable

- from the boundaries which would be defined by Selk%rk, CsF,

and HoéperAfor instance, and we had no data which made the
differences crucial in the analysis,17 Kahn's rules apply at

the beginning of-'a derivation to words and' we shallf

+

accordingly, take the word as the domain of application.

Kahn's rules do not assign any internal structure to the

~

syllable however, and in order to test Boomer and Laver's

“elaim éé shall need to specify precisely what segments belong

to initial, ‘nuclear and final positions. We shall modify
Kahn's rqlés aS indicated in Figure 1 below, calling the
position that '?ﬁecédes the (+syll] segmeﬁﬁ; the onset
position, and the position which fol;ows t@e t+syIl] segment
the coda position. At the same time we shall call the
position tﬂat the (+sy11] segment occupies the -Peak
position,18 and shall. include in this position any glide
whichﬂhas not been assigaed t§ tﬁé onset positicon by Rule 2
{2) in Figure 1.1%  In other words Kahn takes as given only
the § node, whereas we take as given the S node and three

positions as specified by Rule 1 (a}.
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Figure 1
Kahn's Slow Speech Rules Modified

Rule 1': (a) 5§ — OnSQE‘hﬁﬂijiE”’ggda

S A
" © (b} [+syll] == [+syll]
ha e Peak

Rule.2': (a) C; ... Cn [+5{11] — C1...CiCy + 1...C, [+s%ll]
. P ' ‘ On¥et P
where C; + ;...Cp is a member of the set of
permissible initial clusters. and

C;Cy +1.-.C, is not, and C is a variable

ranging over any [-syll] segment.

{(b) [+syll] [Tcon —3 [+syll] [iconﬂ
+

I sSon ‘./"FSOH

P P

where. '-consj is unattached.
: +30n

(c) X' C1...Cp, = X Cy...G3C; + 1...Cp
‘ i o T .
P S - Coda
where Cl':'ci is a member of the set of

permissible final clusters and C1-.-C5; + 1-

. is not, and Cl---ci are unattached.
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Examples of the structures assigned - by the
syllabification rules are seen in Figure 2.
Figure 2
Structures Assigned by Rules 1' and 2°
by 1' (a}: . Q ) P C
; w ?. y ' . (1) away
by 1' (b): O P C O p C T
‘\V V
s S ’
by 2' (a): ) w e Yy
\ {1
O\E[/C O\JP/c )
S S
by 2' (b): ] w e vy
! | L
o P C 0O P C
~N ~L7
S S
by 2' {(c): NA
Q\\i//c (i1} moonlight
by 4°' (é): S
by 1*' (b): - m u w n 1 a yv t
o \ N\
0 P C G P C
\\¢,/.
X S S
by 2' (a): mou W ‘n 1 a y ¢t
ANERN AN
O\[P/C o] \f/ C
S s
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' Figure 2 (continued)- o . . -

‘ T m q\/y n 1 a y t
J \o P C \o

N
NN

by 2' (b):

by 27 (c¢) u

S
m u w n 1 t
\N\/ / \) /
O P C \\¢//C
S s
On the basis of this syllabification algoiithm we can

identify five sub-syllabic positions which segments or

sequences of segments involved in errors could belong to:

onéet (6)
peak (P)

" coda (C)’
onset-peak (0-~P)

. peak-coda (P-C) 1

In terms of these five  positions there are 5x5=25

substitution possibilities (ignofing the additional
possibilities including ‘non-contiguous sub—syllaé}c

positions). That  is, source onset might substitute \Yg;

target onset, target peak; target coda, target onset-peak or

target peak-coda. Similarly for éach of the other four.
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."We will designate the two positions involved in an error
using a slash (/) between the two positions. So for instance

the error in (43)
(43) phone call cone fall

would be designated as an onset/onset error whereas the error

in (44)

(44) Dexie Blaff Blaxie Deff

would be designated as an 0-P/0-P error. A hyphen (-}, then,
indicates a sequence of syllable positions, whereas a slash

(/) separates the positions interacting in errors.

In our first analysis any error which involved part of
an onset (or coda) .or an entire onset (or coda) was
considered an onset (coda) position error whether the source

or target was implicated. For instance in (45) we have only

part of an onset position involved in the errors

(45} (a) strive for perfection sprive...
(b} the gutters.are ...glutters 3are
flooded . fudded

-

whereas in {46) we have two entire onsets.

{(46) (a) central choir kwentral sire

{b) highway driving dryway hiving
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211 of these will be considered onset/onset errors in this

first analysis.20 Also, errors analysed as movements or

additions by Fromkin such as (47) - (48) respectively,

(4%) (a) Anders Jarryd Janders Arryd
(b) ...tocast will pass toas...past
(48) (a) Talk to you in a ++sblit
little bit
'kb) If you've got 'ing® ..."'ging’

-

where there is only one segment involved (i.e. there is no
~ substitution of one segment by another) will also be
analysable in terms of syllabic positions, because we begin

-

with a three position structure

o P C
¢ ~1
s

where the onset and coda positions may be empty. Thus the
error in (47) (a} will be identified as -onset/onset and (47)

(b} as coda/coda. That is, they are anaiysable as onset and

-

coda position errors respectively.

A crucial part of our analysis wil be the analysis of

. o . .
those errors which involve consonants which are not
exclusively from word-initial or word-final positions. For

ihstance the errors in (49) - (50)

(49) It's a real mystery _~e.meal...
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0} It's the red book . «esbood ,
fbud]

appear to be onset/onset-and coda/coda errors. However they
could be simply the interacton of word-initial and word-final
ppsitions respectively: Since syllabic constituent positions
can not be distinguished unambiguously from word-initial and
word-final positions no conclusions regarding the truth of
the 'syllabic-positon—const;aint" (i.e. Boomer and  Laver's
claim) can be based exclusively on errors. which involve
segments from Fhése positions. Similarly no conclusions can
be reached on the basis of the fact that nucleuses
{'prescriptivists' read 'nuclei’) never interact;with margins
- this _could be explained as due to :the major class
difference between vowels and consonants. Fromkin believes,
for instance, that consonants and vowels are distinguished by
the p?oéessor on the basis of the features [consoﬁantal] and
fvocalic]. The same set of sea%ents appear in onset and coda
positions (except for [h] and [g}]) hené% if the programmer
distinguishes consonants in onsets from those in coda
positions it cannot be a function of A features. (Low level
allophonic rules apply after segments} errprs occur (see’
éhapter 3) and so they can't be distinguished allophonically
either.) Therefore, if the programmer distinguishes onset
consonants from coda consonants it cannot be attributed'to

s

feature differences, but such errors could be attributed to
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>

word position. Without analysing the errors which do not

involve word~-initial or word-final position, any conclusions

regarding syllable structure could be an artefact of lexical
structure and not syllable structure- Eer-se. Therefore we
will also analyse separately, those errors in which at least
one “consonant 1is from a word-medial position. The errors
(51) - (54) exemplify this type of error.

(51) Ivan Lendl overpowered ««-MCEnthrow...

John McEnroe in three sets

- (52) Vague category; they ' ...devine
can't even define it

~

(53) ...likes to come Monday ...Monsdav...
Wednesday and Friday, //Y
(54)" I'm missing mash . ...mishing...

Te sum up, in our first ahélysis we will syllabify words
. e

involved in segmental errors according to the algorithm in
Figure 1 above, with the word as the domain. We will compare

-

the syllabic positions of tﬁe segments involved in errors.
We will £first analyse all the erro;s and then separaté out
the errors‘which ;ﬁvolve at least one consonant from é word
medial position. By speciﬁ;jng precisely the domain and
algorithm for syllabification we have made the claim
regarding a syllabic-positon-constraint 6& segmeﬁtal error}
an empiriéally testable hypothesis. If'it holds up we shouid

find that of ¥the over 25 posssible syllable position
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interactions only a very few are found - only those which
involve - identical positions, as defined by our algorithm in

Figure 1, above.

6. Testing the Hypothesis

(i) Results

Segmentél errors involve . segments from identical
syllabic positions in 91% of‘the cases. Of the more than 25
possible sy%labic position interactions only threg occur with
any frequenc} as ind®Cated in Table 1, where errors involving
interactions between onsets, peaks or codas make up 88% of
the‘ total. Onsets are the most freguently implicated

positions, accounting 'for 63% of the errors.?l
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Table 1

' Syllabic Position of Segments Interacting in Errors

Syllabic Frequency Frequency
Positions {Number) (Percent)
Most onset/onset ) 352 63%
Common coda/coda - 59 11%
Errors peak /peak Bl - 14%
Subtotal 492 - 88%
Other 'v+r' /peak 14 3%
Brrors ‘ver' STyt : "5 1%
peak-coda/peak-coda 11 2%
{rhyme) {rhyme)
onset-peak/onset-peak 8 . 1%
onset/coda | . 25 4%
" otherx _ 4™ 13
Subtotal 67 . 12%
TOTAL . 559 . 100%

N.B. Percents are rounded off.

. L <.
The eight percent -(8%) of errors which do not invoRe

identical syllabic positions include onset/coda errors (4%)

as in (55} - -
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(55) I'm washing my watch ...watching...

and errors 1involving sequences of vowel ‘'plus - 'r' (V+r)
interacting with peaks, both monophthongs and diphtﬂbngs as

in (56) - (57)

\

(56) the shot didn't hurt much ...shirt...hot...
) (57) support the movement sepuwt
[saphuwt]

There are also o;her 'V+r' errors which invelved another

'y+r' sequence as in (58):

-

(58) {(a) cards sorted cords sorted-

{b) took part in the first ' pert in the first

These, (58} (a) - (b), could have been classed with the other
peak errors, since I have always used the minimal analysis
(as discused above), and these appear to be errors of vowels
with other vowels. But I have separated'them out.for reasons

which will become clear below in our discussion of the peak

constituent.

-

It 1is clear from Table. 1 that segmental errors very
rarely implicate a sequence of syllabic constituents as

defined by our algorithm in'Figure 2. We have only eleven

errors which include a sequence of peak and coda as in (59)

B l G
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(59) heap of junk ' hunk of j;;;\

and only eight which involve the sequence onset-peak as in
/
(60) . .

(60} pussy cat ‘ cassy put

D

As mentioned above the crucial errors for coming to

conclusions regarding syllabic constituents are those which

involve medial consonants. These errors exhibit the same

-

" pattern as those which include word-initial . and final

positions (see Table 2) but the proportion of onset/coda
exchénges 1s higher as 'indicafed in Table 2. It is 16%
rather than the 5% onset/coda errors when word-initial and
word-£final positions are incl.gc_ied.22 The proportion of
onset/onset errors is high 72% g:t almost 10% lower; 72% as
compared to 81%: The proportion of coda/coda errors is

lower: 9% compared to 14%,

s
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Table 2

Syllabic Position of Brrors Involving at Least One

. Word-Medial .Consonant

*‘;\ .- - -

- 8yllabic Position Freguency Freguency (%)
onset/onset 'h:_ 84 72%
coda/coda 11 9%
onset/coda - ‘ 18 ‘ 16%
other 37 - 3%

TOTAL ‘ 116 100%

(ii) Discussion

From the results tabulated in Table 1 (and confirmed in’

Table 2), it would appear that since_SB% of segmental errors
involve seéments from one and the same syllabic constituent,
syllabic gopstituent structure constrains segmental errors.
That 1s ‘segments do not substitute for one another randomly
and the pattern of substitutions cannot be explained simply
as a function of the feature makeup of segments. If feature

similarity were the relevant variable there would be .no

explanation for the fact that uéually onsets substitute for
V4



-1

. 140

onsets, and codas for codas. One way of accounting for our

results is to assume that the processor is manipulating {or,

Fd

equivalently, selecting, or processing) syllabic constituents

when Ssegmental errors occur. And, just as the processor can

only mis-select among identical syntacti¢ types (noun for

noun, wverb £for verb, etc.) it can only mis-select among

identical syllabic constituent types:

h - - - l ) -
That 1s, as a first approximation we could characterize

segment substitution errors thus:
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Figure 3
Possible Segment Substitution Errors (PSE)

Anticipation:
I£: X 03 ¥ 05 2 7 If: X Py ¥ Py . If:X 1LY Cy 2
Then: (0j) (By) T (Cy)
Perseveration:
If_:quY?zz If:XPlY%’zZ If:XClYC':zz
Then: ' fél) ' “(él) . (C1)
Reversal (and Movement):

If: X Oy ¥ 92 2 If: X Py ¥ ?2'z 1£: X C1 ¥ ¢y 2

Then: (62){di)_ (%2)(§1) . ,(bZ)(él).
These could be conflated as: =~ 1\ '
PSE If: X (01} ¥ (o, 2
- Py Py B .

¢

Examples of this at work are /given 1in Figure 4 where the
erxors of (61) (below) are 'exemplified. {Only implicated

ncgées are linked.)

H\\ , &

' N



{6l) f(a} anticipation:

{1) what are you going ...Manroo...
to do in the Monroce '
booth

(ii) I see lots of ) ree.imitial...

initial minutes

(iii) last gasp & e lasp...
" L.
{b) perseverationQE .
(1) Have you seen Tango, ...ANndro
" Andrew . -

(ii) Because he felt he ...Nllce...
wasn't getting :
enough ice time
' (iii1) sip of my coke

{({c) reversals (movements):

(i) the roof slopes ...rofe sloops

(i1) white lions light wions
(iii) Lloyd Moseby Lloyz Modeby
{(iwv) bat§le axe! ~ attle baxe
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- Figure 4
Operation of PSE on Errors of (413

Anticipations: T

(1) (Monroe) r o w
0 Py C ‘
\\(booth) b u w
O P, C
©(ii) (initial) n I
| § o e
(minutes)‘| m I
. é; P C
(iii) (last) l 2 s ¢t
| | o \c{
(gasp) g = svp
R 0 P Co \
Perseverations: L .
(i) (tango) g o w
o Ppj.C
(Andrew) . d r Af//y
0 P, C
(ii) {enough) n A £
. <l31 P C
.{ice) ‘?2 3 C
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Figure 4 (continued)

(iii) (sip) s I P
|
0 P Cy
{coke) k o w k
/
0 P C,

Reversals (and movements): m

) (i) (roof) r T//y £
- oPpcC
{slopes) s 1 o w p s
0 Py, C
{1i) (white) . w o a y ¢t
\’1 P C
(lions) 1 a
G P C
(iii) (Lloyd) 1 o vy &
. o P .'Cl
(Moseby) m O W oz
0 P Gy
(iv) (battle) ? -
0, P C
(Axe) 2 ks
boe e
P .
2 L\
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Possible Segment Sﬁbstitution Errors {(PSE) is only a first
approximation of éhe mechanism whereby segmental errors
occur, élthough as such it aacounts .for 90% sf the errprs.23
We have not yét distinguished errors ‘which involve entire

onsets and codas from those which only involve partsiof these
. .-

constituents. We will return to this below when we consider

- these constituents in detail'(Secgions 9 and 10). We algo

aré assuming for the moment, that the few errors (3% of the'

erroré) which involve the sequences of constituents, o-p and

p-c involwve the occurrence of two errors, onset thén péak,

and peak then coda. That is, for the moment these will have

to be viewed as a conjunction of errors.

More impeortantly we have not accounted for almost 8% of
the errors, the-V+r errors and the coda/onsét errors. -PSE
cannot generate these errors. There seem to be certain clear
ways of get>ing arouné this and explaining these errors.
Firstt it is possible that segmental errors occur at more
than one pfocessing level and when the processor mis-select;
among non-identical syllabic 'cpnstitdents it - is not

processing these constituents but some other processing type
)

{(e.g. segments or fqgtures}. Secondly}kﬁﬁur algorithm for
syllabifying ceuld be (slightly) inaccurate - it might define
inporfecﬁ external boﬁndaries, or it migh£ Pick out the wrong
types inéérnally, or both. Thirdly, the algorithm might be
accurate.but the domain of. its application could be quﬁg,'

o
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. R

i.e. it could involve some domain other than the word.

. Finally, there may be a combination of all or some of these.

Let us first consider how 'V+r' errors may be accounted for.

We will argue that 'V+r' belongs to the Peak constituent’

(iii) Problematical °'V+r' Errors

The clearest characteristic of the Peak is that it is an
inviolable unit. There are no errors which split
tautosyllabic vowels and glides. That is errors such as (62)

. . o >

would seem to be impossible.

[J
/

(62) (2) *The [boy] [baws] - [bay]' [bows]
{b) *The moon's might mawn's muyt

We find that -the same thing is true of tautosyllabic 'V+r'

sequences. We don't find errors like (63).
(63) *The horse bayed [hers] [boyd]

Secondly, as we haye seen, errors involve ideptical éon—
stituents (or seguences of identical'constitﬁénts). This is
true of 91% of the errors and as we\shgll see below this
numbef is conservative: a number of 'onseﬁ/coda errors are
actually coda/coda errors. This suégests that 'V+r! ié a
constituent of some sort. Since the only constituent which
'V+r' interacts with is the peak constituent (other than
other 'V+r' sequences) it is, reasonable to conclude that

'V+r' is a Peak.
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\ .
Kahn (1976) claims that 'r' is a glide in English. To

- support his claim,'Kahn cites distributional and articulatory
facts. The major class features [consonantal] and [sqnorant]
are defined in terms of relative obstfuction‘in the oral-pért
of the wvocal tract (fconS]),‘and.relative pressure buiid—up
in the ;ocal tract ([sonl). Kahn observés there is neither
obstruction nor pressure build-cp in- the %ﬁglish frt,.. 1In

- other words it is [-cons], in fact a glide. Distributional

factg characteristic of 'y' and 'w' are also true of ‘r':

(i) they occpr pre-vocalically - yet, wet, red

B
~

(11) they are plus syllabic under stress - beet, boot,
burr -
(i11) they are the second element 1in a diphthong - toy,

tow, tore
' ]

————

-4
{iv) they only occur after tense vowels - say, S0, care

(v) no two glides may be tautosyllabically contiguous -
*sowy this restricts 'r' too, hence we have ‘'tire!

in two syllables not one - [tay.r]
'

. -

{vi) following [-cons] segments 't's are unreleased;
v

after [+cons] they are released - hat, height, heart

versus apt, mist; mint, belt
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It 1s 1interesting too, that in SPE a weak cluster is
) , v B
characterized as one including a lax vowel plus C, or a lax
vowel plus C{;%. In Ijo, apparently 'r' patterns with ‘w'

and 'y' (Hooper, 1976) and in Sanskrit ‘'r' was weaker than

»

'1' and '"not substantially stronger than glides"” (p. 205,

*u

3

ibid.). Ciémeht&\igﬁ Keyser (198l) note that a vowel plus
'r'p."presents a2 steady state r-coloured vowel segmenf
cccupying the syl}able peak..." (p. 16).24 The dataiérom
spee%h errors leaveé no doubt - 'r' is a glide. :dust as
onsets interchange with onsets and éqdas with codas, V+r
switches with peaks; not with peaks an&'codas. For instance,

consider the following V+r error, and +the two Dpossible
syllable positions for 'r' - that is, either as part of peak

{glide) or as ?a;t ofi coda ([+cons}), as illustrated 'in

Figure 5.

W

{64) Kansas City Cheifs Kansas City [coarfsl...
remained the first
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Figure 5
.Exrror (64): Two Analyses

(a) ¢ iy f s £ 2 r s t
VARV NV
o P C o P ¢ :
o e
or {(b) & i v f s £ 2 r s 't
| N\
O P 0 P
—

If the 'r' is analysed as in (b) in Figure 5 we. have ‘a
noh-constituent, a peaﬁ and part of a coda repiacing a
constituent, a peak. If, on the ‘other hand, the. 'r° is
. assigned to the Peak as in (a) we have the‘ fairly common
Peak/Peak exchange: Furthef support for this analysis is the
fact that 'V+r’ isithe pnly non—éonstituent that peaks? are
involved In errors with. We have onset-peak and peak-coda
‘exrors but V+r errors alQays leave the coda intact, whether
'V+r' 1s the source or target position. For instance (64)

above, where it is source, and (65) where 'V+r' is target.

' Al
(65) support the movement , [sapuwt]

-

It seems indisputable that the processor analyses 'r' as
[-cons] i.e. a glide, and 'V+r' as a peak. This means that
'V+r' sequences should be syllabified like ‘any V glide

sequences. The implicated syllables in' the error in (65)
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; would be syllabified by our algorlthm (Figure 1 above) as

1ndlcated in Flgureéi

‘Figﬁte 6

, . Syllabification of 'port*®' and 'move®

by 1" (a): 0O P C Q\\i/;c
S ’ s
by 1' (b): P o r % m u w v
. . \\\ \
c P C O\T/C
S S
by 2' (a): P o r t m U w v
O\ [
c P C OE|’C

by 2' (b):-

o
£
<

N\
{x
o

by 2' (¢): P o ¥ t m u. w v
| A\ | V7 |
0 P C 0 P cC
\l/\l/

S S

By assigning 'V+r' errors to the peak/peak errors we can
now claim that 92% of segmental errors involve the
interaction of gg;;:%ts from the three constituents, onset,

peak and coda, as defined by the algorithm in Figure 1 above.

The revised Table, imcluding 'V+r' errors as peak errors is:
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. " Table 3

Syllabic Position of Segments Involved in Errors

Syllabic Position Frequency Frequency
(Number) . (Percent)
onset/onset ) 352 63%
coda/coda 59 . 11
peak/peak ' 100 18%
onset/coda ‘ . 25 4%
other : '23 | 4%
TOTAL © 559 - 1003

N.B. 'V+r' analysed as Peak.

This brings us to a problem concerning the syllabification of
glides - a problem that applies to all three, 'y', 'w' and
'r'. . How are they svllabified when they are intervocalic?

Any algorithm which maximizes onsets, i.e. Kahn's, ours

(Clements and Keysef's! Selkirk's, ete.) would assign

" intervocalic glides as onsets to the -second vbwel\syllable.

It's not clear that this is always the corréct assignment.

And unfortunately the production data - our'ezroaﬁ - do not

provide us with any solution.

-
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(iv) Excursus: Syllabifying Intervocalic Glides

In the syllabification af the‘worQS 'orange"', ‘boyiéh',
'Murray', ‘'coward', 'coyggg', 'co-op’ tbe,intervocali; gl}dés
are assigned to t@e'syllable they precede by Xahn's Rule II
{and our 2' (a)) sincg he maximizes onsets and VG sequénces
are. considered to be a sequence of vowel and consonant.
Subsequently the glides in 'orange’, 'ﬁur;ay‘, 'boyish' and
"coward' -wouid \be associated yith‘ the preceding vowels by
Kahn's Rule III." They would be assigned this ambisyllabic
status because they are originally associated with an
unstressed syllable; the intervocalic glides in 'covote' and
-"'co-op' would not be attached to the firgf'syllable because

they are associated with a stressed syllable. fThe structures

‘Kahn's rules would create are illustrated in Figure 7.
o !

——

o
3
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\ Figure 7 7 .

Ve

VSyllabifying_Intervocalic Glides by Kahn's Rules I-III

Rules I and II ~

S S S S L s
(orange) (boyish) o (Murray)
(ivy k a W o r d (v k a y © w t i &
\V N AV ~\ ~
5 S . . S S S
(coward) - - (coyoe)
(vi) k o w2 o)
\
Y’ 5
- (co-op)
_ ' =\
Rule I11 ,
(i) r s on 3 4i1) b oy s

o 1
I”, V \/__-—' \l/
s s 3
(iiiYm & _r i y  (iv) k a w 8 x
AV L7 \\Lﬁﬁ;”ﬁ

éL”"

‘Intuitivelly, these syllabifications are wrong, particu-
larly in very slow, citatiqn-type speech. (There appears to
be a great deal of dialect-related variability in the
intuitive syliabification of these forms, however.) The
glides, in each of these words, in. slow speech, seem ‘to

belong to the initial syllable as indicated: for.onil,

r

(bog.I153, [(mor.iy), [kay.ow.tiyl], lkaw.ard), and [kow.ap].

. _"‘h
' -
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The ambisyllabicity of thése segments (and as we shall see in

Section B8 below, ambisyllabicity appears to be a phenomenon

of forms posterior to the occurrence of segmental ertors) in

-

normal speech would appear to be a2 function o¢f the common
rule which joins syllable £final consonants to vowel-initial
< " o " 5
syllables across word boundary.. Kahn's Rule III gets the
LT Q
desired result for only four of these. To change his Rule’
111 such- <that '‘coyote' _and ‘co-op! could also Dbe
resyllabified 1s possible. . We could make the association a
function of the ' [+stress] value of +the initial svllable
rather than a function of the [-stress] value of the svllahle
. .

to which it is joihed by Rule II. That is we could have Rule

IITI' rather than Rule III.

/—-—n._\‘

-

Kahn's Rule III

In [-cons] C Cy WV - associate C ané S;

\ \-St~8551

Sl . 52
¥zhn's_ Rule III' ~

N
\ .
in v . C assoriazte C andé S-
. -r

[+stress)]
|
S

'-l
n

38

e

We could get the desired effect this way but

WIONG. we want the reverse ‘order 92f£ application. In

super-slow speech the glide belongs <o the preceding vowel
.

and in normal speech It associates with the fellowing vowel -

the order of appiication we want Is illusirateé In FTigure 8
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Figure 8
Reverse (Intuitive) Order of Glide Association
o7 | N :
XK a w s = d k o W t 1y m > r iy
N4 \J/ N\ \l/ -/
s ' s - s S S
& ) -
. R - L
K 0o W a D ) 5 0 ¥ I s r
~ , - . ~_.
\\l// \‘\V/ . \\J/// _3\/ \\/ \\\l//
s S

S S
: ¢

Kahn's seguence, Rule II ané then Rule III, is correct

for the intervocalic glides in words such. as 'away', 'yo-yo!

I= nas often bheen suggested t¥at stressed svllables

Let us assume zhat In fact this I1s what Is happening Iin the

. . W s -
as onsets. 1T wWOoulCc IOl gilces O S

ot

ressed preceding vowels
as specified in Figure 9. (in Xahn's system this would be

impossible since Rule II precedes s:tress assignment.
# : . o

'-Figure 9

Incorporating [Stress] into Kahn's Rule II °

Rule II'"': In [+sylil [-cong] associate [-cons]
i+s S ané S

A
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This: rule is ad hoc, however. There is no reason to assume

that stressed syllablés only attract glides when they precede

them,* and indeed in words such as 'beattitutde', 'coyote' and
'co-op' the syllables preceding and following the glides are
Stressed, and-the glides appear to.bélong to both syllables.

-

We could conclude that the rule is a mirror image rule and in
sagﬁrﬁﬁég\b/jk Tt ﬁould build two lines creating
amblSVllabﬁ\//gl des. ~But this is not correct. Firstly aé
was discussed above (see Figu:e 8) in super-slow speech these

glides are not ambisyllabic; tqsy belong tg the preceding

syilable.

And secondly, although it mav be the case that stressed
sy&%ﬂﬁfes attract, 1t would appear that they do not have +his

<

Dower in general, in super-siow citation-

rf

ype speech. For
instance the first qyllable of 'attitude' is stressed but the
citation Zfozm s 'a.tti.tude' anéd not \'a:fii.tude‘.' In
normal speech the first syllable attracts and this explains

-1

the flap allophone 0f the.inixial. ‘s, nocltation form this

'¢' is aspirated however and'astacheé t0 the second syllable.

speech, should glides be attracted Lo stressed svllables (in

words such as 'coyote', etc.) ané veét not other coasonants?
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.\ élausible answer to this would seem &0 be that the

glides belong to these syllables to begin with, and their
(3 . i,
appearance here is not a function of the stress value of the

syllaﬁze. A word iike—'fdrensic‘ supports this coﬁ@ﬂusisn.
In my speech, f%e super-slow form of this may be eiEper
(fer.zn.zIk} or [fa.ren.zIk] and {(perhaps) preferably the
former, or so it would seem. It would appear to be generalif
the case that monomorphemic VCV (and frequently polymorphemic
VLCV) seguences are syllabifiedl V.CV. That is, the C is

.attached as onset, not as coda. - Why then is the coda

-

attachment preferred in the above forms with intervocalic

glides ever—wh the, sacond syllable is stressed. One clear

o t these VG seguences are complex segmehts
[£5] in ‘Zeit' and the English [&] in
’ -

11 not attempt a formal account of this here.

. In turned out the problem regarding <the

-

syllabificatidon_of intervo

-

'did not affect our

analysis because we only found +two ors (66) (a) - (b

which involved an intervocalic~glide and the assignment

in this case; in (66) (a)

+ L}

w' and 'r' respectively:
.-

(66) (a) been away - een.abay

o
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The lack of such errors may be significant but it may simply
reflect the relative infrequency of word-medial errors in

general. .

We havé no way of knowing whether the production
mechanism would support our intuitions regarding the syllable
associations_of some intervocalic glides. We will have to be
satisfied with what we &o find from the errors we have. It
seems clear that syllable peaks in the production grammar may
consist of a‘vowel and an optional glide, 'y', 'Q‘ or 'r'.

These glides are never split away from their vow

other words the peak constituent of the production]| syllable

4L

—

consists of one single position. This the peak
——

proposed by Fudge (see Chapter 1, Section 3.) although he
would not assign"‘r' to the peak. _We will see that this

inviolable unity 1is unique %o the peak constituent, guite

unlike the other syllabic constituents. \\

. -

{v) Problematical Onset/Coda Errors

We mentioned in Section (iv) above four possible ways of

‘® accounting for the ‘'exceptional errors': 1i.e. ‘' the ‘'V+r'
errors and the onset/coda efrors; errcrs which aPPa:éntly diad.
not “implicate identical syllabic constituents. The 'V+r'

errors turned ﬁqt not to be 'éxceptioﬁal'. Our algorithm haé

%,

Eeglected to pick out 'r' as a glide andéd hence the 'r' was
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originally assigned to the wrong constituent -~ the “coda
réthgr than the peak. Explaining a number of the_;nset/éqda
errors will not involve the algorithm per se but rather its
domain of application. .We borrowed Kahn's assumption - tha‘i
syllabification was the first phonological ' rule in a
derivation.... The word is the domain of Kahn's Rules-I—IV and
Rule V applies across word boundaries. It appears that.this
is inco;rect, that the root, or stem should have been chosen

as the domain for Rules I and II.

£

.Oﬁfoqr total number of errors involving only onsets and

f

codas (n=43é) 352 (81l%) in@dive onset/onset interactions, 59
{l4%) involve coda/coda interactions and 25 (6%) appear to
implicate constituents of  different types, i.e. eonsets and
codas. These errors do not\adhere to our assumption that

'like constituents interact in errors'. Consider now the

following ten errors from this 'exceptional! set of 25.
-

{67) S S S
0 T ? ? P ? 0 P C
| | I
v I K h I t + 5 /‘
» Have you seen Vik hitting? . ...vit hitting
. . : 3 '
(68) S s S

P P s N

¥ —g
n<—0n

I'm missing Mash _ --.mishing...



(69)

(70)

(71)

(72)

(73)

(74)

-

-5 S S
6/%l\ib . d/{g\\E d/fg\\b
[ Lo rl
w a g i w.a ¢

!

I'm wéshing my watch

s s 5
¢ P C O B C o P C
[ S S N’ H IR N B
d o 1l iy s 2 n
If you have deletion
rules you can only delete
is ambiguous (see below)
involving underlying V's

S S s
TN T~ T
o p C o P C 0O P C
| ! {\ | T
h ¢ 1p l = £ I 1
I can't help laughing ‘

S S S
' //T\\t T g
0 P O p C o p C
I N T R S Y
r o w 1 1 q p i1 n
rolling pin

S ) S
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...watching...

S ' S
T TN
o p C "0 P C
[ N TS /N
d » 1l iy ¢t -

...[daliy8] deleesh

eee[viyvz]

helf lapping

roliing pill

%

P C
!
iy

(£i&) hétchery'

(75) ' s s s, S
/’%i\\ TN T T T
P 6 P C O P C O P C O P C
EUANT VT NN NS,

western Mexico

v

wexern Mestico
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It is clear from the diagrams that in each of these wé
have codas and onsets interacting. In (75) we hauvs the
peculiar interaction of segments from two syllables, 'k' and
's' exchanging with the onset 'st' of one syllablé. What is
also interesting about these errors, is:the fact that none of
them involves only monomorphemic words. ' And more
importantly, the problem. constituent is, in each case, the
final segment(s) of the root - thch when attached to the.
1nflectlonal and derivational suffix(es) becomes an onsef.25
If the domaitf’ of syllabification were the root, and not the

- ’

entire word, all of these errors would 1involve two identical

constituents - codas, as illustrated in Figure 10.

,

0
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’ Figure 10

Root Syllabification of ¢/o Errors

(1) S S (ii) s T8
AT~ TN P TN
0O P C o P C o Pp C o pr C
R /! [o1. ¢
v 1T k h T t (ing) m * s {ing) m = 5.
. ~
(11i1) S S '
SN AT
d’)k C P C
ol Pl
w a § (ing) w a &
(iv) s s S S
ndl P g g S T
o P O P C 0 o P C
I A N | T A I
a 3 1 v s (ion) d s 1 1y ot
(v)y S S S {v1i) S s
TN /’1‘\ e T~ T~
o p C 0O C p C O p C 0 P C
7/ VERAN I | LA
T n v o 1 v (ing) v 1iv Vv n =z 1p 1 =2 £ (ing)
(vii) s S {(viil) ) S
T AT P T
TrY vry e P
| 1
r g; 1 (ing) - P I n £ 1 3 n & & (ery)
(1x) S | S
//T\\ //T\\
o - C O p (C
LA rolo
w = st (ern) m £ ks
(x} . S S S S b
T ST T~ T~
o P o ? C-° P 0 P C (ity)
T S SR SR B o Pob |
m £ n t o 1 k o D 2 s
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-

BError numbe£ (713 cbuld have its source in any one of the
three V's so let us ignore it, but the'others are all cléar.
They involve ‘the an;ic;pation, perseveration or exchange of
coda constituents. In addition, we don't find any root final

consonants which iInteract with other onsets. That 1s we do

not have errors like (77):

(77) I'm missing Barney Miller I'm mibbing...

-

As will'be\giscussed in detail'in Chapter 3, the level at
whi&h sub-morphemic segmental errors occur appears to, be one
in which zoots are being processed, more particularly,
Garrett argues, when roots are being* assigned to .their
phrasal positions (cf. Garret:, 1980, 1982). It is well

known that rdots\

and affixes are treated differently by the
programmer énd these errors confirm this. That - is, the
@Yrors were apparent counter examples to the cléim that when
. . <4
these ~errors occurred the programmer could only mis-select
anong identicai syllable constituents; but they turn out to
be support for the. claim. Moreover, they are additional

support for Garrett's hypothesis that such errors occur when

e
-

:ooté are being manipulated, not full words. Two more of’the

apparent c/o0 errors maiﬂinvolve what Garrett (1975) refers to
¢ - a

as ‘'pseudo' morphs. They are phonologically fgke bound

morphemes but are not in fact morphemes. For instance in the

erxror

2 -
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(78) I carved a pumpkin I pumped a carven

the pseudo morph '?' is l?ft' behind as is the past tense
morpheme when  the 'roots' are ethanged.26 Errors (79) and

(8Q) may involve such pseudo morphs.

(79) cup of coffee ' cuff... (y?)
(80) Jack Rabbit ’ racket (it?)

. T
That is, if the processor analyses 'coffee' and 'rabbit'

as containing ‘'roots', ‘'coff' and ;iabb' these two errors
could involve the codas 'p'y 'f' and 'b’', 'k' respectively.
There are other possible analyses of both of these errors, of

' .
courfe.27 Of the remaining thirteen onset/coda errors 4

. involve the word-£final syllabic sonorants. <:f\%i A\

(81) strange reasons strain regions )
(82) rank order rand orker -
a3 : :
(83) ocean perch odan perch
(84) I'll call it spasm cause it spmsm
~ T

They 'will be considered in detail in our sub-section on

blends below. We shall see that these errors can also be

analysed as coda/coda errors.

of the last nine coda/onset errors seven are
word-internal errors. These errors will be discu%éed below

in our sub-section on such errors. Our reasons for
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separating out these errors from the between-word errors will
[ » . .

also be explained. We are left with two inexplicable onset/

coda ant}cipations: one of which may be an onset substitution

whose source. is not the coda in the following word, 28

{85) particle shift » fa@%icle shift

-

and another (86) : ' .

(B6) Don't make a fuss «..fun,...
"over nothing ' ’

—

which may involve the intrusion of-the complé& verb 'make fun

of', among other possibilities.

-

How does this change in' our domain of the syllabifi-
cation rules affect Ehe analysis of the rest Sf;ou; datég
That 1is, will errors that involved identiéql constituénts
using the-word as domain tu:n out to be exceptions using the
root as domain? In fact the new domain holds ﬁp. First of
all, so many of the onset errors ;nvolve:wdrg-%nitial onsets
and so many of the coda errors involve root-final codas such-

as (87)

-

(87} stdhk or chops steak or chalks

that we found very few errors that required re-analysis. The
two analyses,'word\ﬁemain, root domain, for three ' of these

errors (88) - (90)'are illustrated in Figure 1ll.

ap™

)
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(88) prefixes...According . ° . ®._vicksy . .//
« £0 Vicky T

(89) .;-inning Wizt AN " inding... . (ﬂj//’q<;~_
tender elgo . . - t . ‘

(90) dressing taster ' dressting éaser

Figure 11 -‘.

~Analysis of (88) - (90) Using Root and Word Domains

. (a) Werd Domain

{1} (prefixes)

Vicky S - TS . o« S s
TN N TN ‘SL/ﬂ\\\ AN
o p.oC. .0 P C O P C 0 P C 0 P C
| T T S T T U C T B/ R
pr iy f I k' s & z v I k iy -
(i1) {(inning) . o ' -
tender : )
,/1*\b

(iii) (dressing)
taster
‘/?

d

H

{b) Root Domain

(i) s
- ,//r\\
-0 P C
. I
(pre) f I k
{(ii) s
T T ) )
0 Pga 0. p C o p- C 0 p C _
e N A A I Y R/ B\ :
I n £ -c¢ nd dr ¢ s  t ey st
— ' R A .
o R J
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As can be seen from Figure 1l the errors (88) and (89)

requirg@ a conjunction-of-errors analysis using the word as

Fa . .
domain. For dinstance in (89) the coda 'n' from ‘'tender' had

- to move into the empty coda position in the initial ‘syllable

of 'i.nning® and the 'd' from the onset position in %ender
had to replace the onset 'n' in the second sylld%ie of

inning. Using the root as domain we have a single movement

ofy 2 coda {(or coda part root analysis is thus more
appealing, being simpler.

Using the .root as the domain of syllabification and
v .

seéarating out ¢the 45 word-internal errors. from our set of

559, 95% of our éegmental'errérs may be accounted for as the
- . mis-selection from. ahong the single syllable constituents
onget; peak and coda as -illustrated "in Table 4.2°

e o : j |

—T

PN

[

Crd



Table 4 ’

Syllabic Position of Between-Word Segmental Errors:

Root as Domain ®

Syllabic Position Frequency Frequency \
(Number) (Percent)
onset/bnseg_ 312 61%
coda/coda ) 78 ) 15%
peak/peak : 100 19%
other 24 5%
. TOTAL 514 v 100%

L -

b

You/ﬁill recall that we felt that in order to detefqine
whether fthe processor was processing segments or syllabic
constituents the er;ors which were crucial were those ghich.
involved at least one consonant which was word-medial. ?he
_fgct‘that errors never included_inter@ctions between vowels
and consonants did no? necess@riiy implicatg syllabic nucleus
Qersus margins; and the high proportion of err&rs.involvingi
word—ini?fél and word-final positions were, not unambiguously
énter?;etabl? as errors involv&ng syllabic onsets and codas;
They could be telling us  something about lexical structure

—~ ) ST .. BivanS
/ﬁjirﬂd/ rather than syllabic structure. Because of this we analysed
\%t::D all those errors which ihcluded a word-medial consonant

Ay
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separaféiy £rom those which did not. Seé Table 2 above. We
had 116 such errors 95 (81%) of'which_invoiveé onset/onsethor
coda/coda interactions but a relatively high percentage 16¥¢

(n=18) were onset/coda errors. Of these 18, two were
/

within-word Errors:

[y
L

(91) reserve : reverse
(92) medal . - meled
The rest were the onset/coda interactions in (67 - {(84)

»

which we have Jjust discussed. There 1is’ good reason to

"believe ‘that 14- of these are in fact coda/coda efrors

(although our arguments regarding {(8l) - (84) are yet to come
in our,sec;ion on blepds below) . The three grroré classsed

- - -
as 'other' errors were word interga{

(93) shilling shingle
(94) whjisper '_ ' whipser
(95) fixed S sixed

Ignoring the 5 word internal errors for now we see that there

are 1lll errors that involve at leas® one word medial onseisor.

coda. Of these 84 (76%) are onset/onset errors, 25 (23%) are
coda/coda errors ahd 2 (2%), the errors in (79) - (80) are

possibly coda/coda errors but"may not be. These. facts are

found in q§ble 5.

- 3

" _,‘
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) __/////- _ ' . Table 5 -.
. i ~ - .

Syllabic® Position -of Medial Consenant Errors: o

" . . Between Word Errors. ¢

-Sylilabic Position ' Frequency Fregquency

. . (Number) (Percent)
onset/onset - ' 84 76%
coda/coda ©25 . 23%
otiier i 2 2%
TOTAL _ \—/-\_{ll ' -101%

N.B. (i) Errors involve at least one word medial consonant.

(ii) 101% due to rounding off.

The evidence seems clear. Segments that interact in

between-wbrd errors always. belong to the same syllabic
: : - <
position. T?his fact is totally inexplicable if the

programmer 1S processing unstructured segments at the time

that these errors occur. On ;he other hand, if the proééssor

P

is selecEing syllabic «constituents, this constraint on

between-word errors is .explained. Moreover, errors :which’
A N : ‘

J - " .
. -, - A
involve ' sequences of segments always 1involve segments

belonging to one constitueqt, onset, peak or'coda, except for

the few errors (n=19) involving sequences of onset-peaks and

~

b . -
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peak-codas. (These errors will ‘be discussed below in opur

section on rhymes.) .The assumption that errors will involve
constituents of the same type is supported; in this césé the
types iﬁvol;ed are onsét, peak and coda as defined by our
algorithm (see Figure 1) and whose domain is the root. PSE
(Figu;e 3 above) mirrors what the processor 1is doing when
segmental errors occur, . although dhiy approﬁimately. Peak

errors always invelve whole peaks 0 PSE accurately depicts

these errors but onset and coda errors are not$so 'holistic'.

PSE wiill generate errors like

(96) (a) squeeze f:ésh organges

¢b) ‘central choir

{97) (a) in the next ten

/,Kji "minutes *

{(b). check the set

but what of errors like (98) - (99)7?

(98) fa) £lame broils
{b) deep structure

T (99) (a) pinch hit

freeze sguesh...
kwentral sire

nen text...

chet...seck

~frame blogls -

steep dructure

»
g

. pitch hint
. / ' ~
& » (b) sink a ship - simp a shick
. Onsets and codas- appear to. include substructure - they are
not -indivisible. The errors in (98) - (99) involve onset and
Eoda positions respeétively,‘ but only parts of these

positions.

PSE can only generate errors which involve the
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entire constituent, not thosg{fhich involve sub-constituent
- parts. We would like to be le to account  for  these errors

as well.

.We will attempt to do so below but first we would like

to consider the errors which involve what we have regarded as

sequences, of two constituents onset-peak, and peak-coda, as’

exemplified ' in (100) - (101):

(100) pussy cat S cassy put

(101) heap of junk hunk of jeep

’

f._,..,..)

Any grror which réquires a ‘'conjunction' analysis .is

-
-

less than satisfactory. -That is, we don't expect geguences
of éegments to .be-’involved. in errors un}ess fgﬁzz aré
constituents of some sort. We have ﬁot assigned constituent
sthET ‘to 'o?set—peaké} or to peak-codas. Therefore th;se

errors are startling. Why should the processor randomly

I . .
select these particular sequences in these particular words

and just happen by chance to exchange each one with the

ot
other. That is we have analysed the errors as a conjunction

of onset/onset plus peak/peak (100}, (ox = peak/peak plus
?coda/coda (10;)) .where the processet just rand?mly selects

these particular constituents 2nd@ they happen to be side by

side+x

-

-
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Peak-coda - sequences are _often analysed- as thé
constituent '‘rhyme' and we know of one study (Kozhevnikov and
Chistovich, 1965} which concludes that opset-peéks are
constituents. In the £following section we will consider
A whether our syllablé should be enriched, i.e. whether it

should include more internal structure in order to account

for these onset-peak and peak-codar errors.

7. The Rhyme: Where Is It?

As noted above we found eight (nine, 'if we include the
complex error in (vii)): onset-peak/onset-peak . errors and
eleven peak-coda/peak-coda errors. These errors are listed

.in Tables 6 - 7 ¢ ﬁectively.

/ w
T Table 6
l-Onse::\s;;;‘l;)m)sei:—Pea'l'r; Errors
{i) edge of his wit widgé of his et
(1i) stress_and'pitch . C piss and stretch
(iii) lost and found . - fo§u§;,;:$‘lond
(iv) stick in thesmud - T sﬁuck in the tid
‘ {v) pussy cat - cassy. put
| (vi) Dexie Blaff . - Blaxie Deff. l
(vii) loose leaf note book " [nows niyf luwf]
‘book
(viii) Woodie Allen ~ Bddie Wo&}en
L dx) Thorndike Guthrie and” -:...Eth;ie and Gusters

Estes
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" rable 7_ ‘
c Peak-Coda/Peak-Coda Errors
(1) Salt Lake City .- *  Sake Lalt City
(ii}) he will lead the'way - ...lay the weed
{(iii) washing his feet in the - ...fink M the seat
sipk '
{iv) I don't care which .e..kKich Qhere
_Jv) paint cans pan kaints
(Qi) spicé racks spack rices
(vii} monkey's uncle ' monkle's unkey
- (viii) basketball court basket bore callt
‘ (iﬁ) books for Vietnam ’ bomb for Viet Noaks
(i) the juice is still on ..=enuice? "

the table 1Is that erough?

{xi} Yankee doodlé dandy Yankle...

The firsﬁ_characterist§iqof the errors in Tables 6 and 7

which we would like to callVto yodr'attention is ‘the fact

]
)
)
o
Lo
®

that with the exception of only a few ((vi) anc‘(ix)
6, and (viii), (ix) and (x) in Table 7) they are all si

exchanges. There is a very common type.  of exchange error in

the literature - what Garrett refers to as ‘stranding

-~

errors’. Stranding errors involve the exchange of morphemes

" EE . [ I - .
within phrases’, ifrespective of® their grammatical 'class;

. ] . . -
membership (see Chapter .3). These}?morpheme exchanges are

. > N -
- - .. i
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referred to as 'stranding errors' because they leave

grammaticai morphemes stranded when there is%aghe.

For
instance (102} (a) - (c). \- .
-{102) (2) the guy's name -..name's guy
(@) I cooked a roast I roasted-a cook
{c) his team rested his rest teamed‘
Consider first the errors (i) - (iv) in Table 7. All of

‘these could be analysed as a

hemé eXxchange followed by

the most common type of error, the on

et/pnset error. This
L 3 . .

sequence iIs illustrated in Figure_lZKfor three of the errors.

(The reader may verify .the others himself.)

>

Figure 12
-~ '‘Peak-Coda' Errors
Salt Lake City lead the wéy care which
l’ By MORPPHEME EXCHANGE
Lake Salt way lead which care
\I, ' Z/\ By ONSET EXCHANGE
Salt Lalt lay weed kich where
Consider now the errors (v) - (viiil) in Table 7. These

.

appear to be - peak-coda e:roréﬁ%ut part of the c¢oda is not

involved. Thus if the final element of these codas is part
: .
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of the rhyme these -errors do not involve:a rhyme exchange -
so they would be evidence against a rhyme constituent, not

for it. We notice however .that in (v) to'(vii)_the stranded

coda parts are in fact morphemes, plural and possessive. We
appear to- have 'stranding errors' that involve ‘parts of

rhymes rather than morphemes. Clearly a simpler analysis 1is

&

that these Loo, are morpheme exchanges (Garrett's stranding

errors) with an onset exchange superimposed on thgm! followed
by spell-out.30 " (In Chapter 3 we will show'how this sequence
of events can be predicted by Garrett's model with minimal

changes to the model.) The sequence is illustrated in Figure

13.

o

0
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Pigure 13 : .
¥ 'Peak-Coda’ Stranding Errors }
paint can monkey uncle spice rack
[+plu] [+poss] [+plu]

L o

By MORPHEME EXCHANGE

-

can -paint uncle monky rack spice
[+plu] (+poss] . {+plu]

!

-

By ONSET EXCHANGE

pan kaint ,muncle unky spack ricge
[+plu] ' (+poss] . [+plu]

- AFTER SPELL OUT
pan kaints munkle's unky spack -rices

)

The error in (viii) does not strand a morpheme however.

Is this evidence for Hallé and Vergngga‘s [+son] ceonstituent ’

. e
illustraged in Figure 142

Figure 14 =~ -~

¥
[T
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In Halle and Vergnaud's syllable glides and the llqulds and
nasals go in the right branch of this constltuent That is,

the 'or' of ‘court' and the 'all’ of 'ball' would both be

dominated by‘this_node. We argued above that 'V+r! beloﬁgeg;-

to the peak with other vowel-glide complexes. Do the other

sonorants perhaps belong to this constltuent as suggested by

the Halle and Vergnaud syllable?. fThe error in (viii)

suggests that the processor might treat 'V+r" %and 'v+l' as

- a, £ )
equivalent at some Revels It would appear got,  however.

i
.

There are a number of indications fhat 'r'' is treateg

differently from 'I" and ‘n' by't%ﬁspfoduction mechanism.
Firstly, post-vocdalic 'r' does not substitute for
consonants.31 Post-vocalic 'n' and '1' do. For instance in

(103) 'n’ exchanges with 't' ang '1' 'with '¢'._

(103) (a) pots and pans - . pons and pats

(b) mental capacity mental capality

- Secondly, post-vocalic nasals and liguids may be "involved in _

< errors without the preceding vowel, as in (103) above; .and
vowels preceding nasals or 'l may move, leaving 'n' and 'l

intact. For instance (104):

(104) (a).Wang's-bibliography .Wing's_babliography
’ ‘ :
(b) living with Jean leaving with Jean

‘6

-
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{c) Bex and Bill Biv and Bell

»

Thirdly, vowels which precede 'n' may be_reélaced with the

-~

'n' unaffected. For instance’ (105):

, . : . /
{105) brain research . [briyn] [reysard] -
[breyn] [riy] o . . ' '

This independence of 'l; and 'n' from ‘'the preceding
vowéi i5 totally unliké;}ge behaviour of post-vocalic 'r°'.
{(Note that we are in all these cases:referrfnq tﬁﬁhaéals and
liguids tautésyllabic with the preceding vowels.] How then
ean the equivalence exhibited in (viii) be explained? .We
geliéve that this is an error involﬁiné what Garrett calls a
'pseudo-morph' discussed .above._' Pseudoémorphg you- Qill
recall- are phonolbgica;ly liké‘inflectional_or derivational-
morphemes. 'In the enroi§ {n._;loﬁ) pséudo-mofphs .and-

morphemes are left strandéd.' {The arfows‘point to the pséuéq

morphs.) . - ) _ . N
(106) (a) carved a pumpf?37“~7—— pumped -a carven
- ‘ ‘ 4+ 7 [pampt]
- . " -y -
{(b) I've got a load of ...cooken chicked
chicken cooked ' .
' .

% -

' . -+
The 'pseudo-morph' account of the error in (viii) is possible

becaugse the 't' in ‘court’ is phonolegically 1ike_oné of «the

. } _ ;
past tense alLoph6ggs. .In other words we 'guggest the;

sequence “in Figure 15. M

.
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) -
Figure 15
- " A Pseudg-Morph Account of (viii)
basket ball core+t
l ‘ By.morpheme exchange
basket core ball+t h -
,
l ‘ . By onset exchénge

basket bore call+t

The error in (ix) is similar to the morpheme exchanges in (i)
- (viii) except that there is no morpheme stranded. The

“plural morpheme moves with 'book'. There are errors in which

the morphemes are not stranded. For instance (107):

-

(107) Well you can cut trees ...rain in the trees
- - .in the rain )

L . L4 ] .
Garrett locates these word errors at another level in his
model (about which more later in Chapter 3). The error im
{ix) then is analogous to (i) - (viii): books and Nam

exchange and then the onsets 'b' and 'n'.

The-final two péak-coda etrors in Table 7, (x) and (xi),
can not be explained as moYpheme exchanges -followed by onset
ex;hanges - (x) has the cﬂaracteristics -of blends and
hapologies. Segmental anticipations, perséueratiénsh and
exchanées are almost always within-phrase errors (&ee Chapéer

3)« This ‘'perseveration® uncharacteristically crosses a
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sentence boundaty; it is more likely a blend or hapology of
‘enough’ and 'juice'.- The error in_(t) may invgolve a pseudo
morph 'le'. There is a stranding error which suggests this
possibility, namely (108):
’ (108) The single biggest biggle singest...
problem . ‘
There have been numerous good arguments in support of a

rhyme constituent in the literature (see Chapter 1l). 1If the
- [}

» . :
production mechanism recognizes such a constituent it does so

at a level different from ;hé level at which it recognizes
oqsets; peaks and codas. It seemsnclear that these latter
three constituents éonstrain which segments may ;nte;acﬁ in
errors and which submorphémic—sequences of segments may be
involved as a unit in errors. Ehé rhymg:does not play this
ro}e. t does not interact with other rhymes; the few errors
which could be analysed as rhyme errors have a better
explanation because they can be analysed asiéoﬁplex errors

-~ -

involving constituents which regularly interact in errors.

.

As mentioned above, moveability is not a- criterion for

viability of a processing unit. The syllable is not moved

around and yet it must be recognized as a unit in a
processing model Because onse}s, peaks and codas are defined
in terms of this unit. The Rhyme could ke like the syllable
in this respect. However we do not know of any constituent

whose definition is dependent on the rhyme. So far as we can

-
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determine, from segmental speech errors, there is no evidence

‘which supports a rhyme constituent.

We come now to those few errors in Table 5 (n=8) .which"
seem .to invdlve an onset-coda constifuent. Kozhevnikov and
Chistovich have argued that ar;iculatofy syllaﬁles break
after vowels. All consonants foliowing a vowel belong to the
onset of the following syllable which ends at the vowel.
lEight out of 559 errors would hardly be strong support for
such a unit even if these erro;f -had - no other obvious
explanafion. However they can be accounted for without
recognizing them as a constituent of some sort. Consi@er
first the errors (i) =~ (iii). All of these can be analysed
as morpheme exchanges .with a subsequent exchange of codas as

illustrated in Figure. 16. ' -

Pigure 16
Onset/Peat Errors
edge of his wit stress and pitch lost and *ound
l By MORPHEME EXCHANGE ; )
wit of his edge pitch and stress found and lost
l ) By CODA EXCHANGE
widge of his et piss and stretch’ foust and loud

“w *
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Now consider the error .in (iv). If also could be a

morpheme exchange ©of 'mud' and ‘stick' followed by both a

- =
coda exchange of 'd' 'and 'k' and an onset movement of 's'

Such movements of 's' are foung; for instance (109):

~(109) paint in the studio . spaint in the tudio
” " } .-

The errors (v) and (vi) appear to involve roots and  the

morpheme 'y' is stranded as illustrated in Figure 17.

Figure 17 .

Onset/Peak Stranding Errors
puss +y cat : Dex +y Blaff
l ' By MORPPHEME EXCHANGE
- cat +y puss . N Blaf£ +y Dex '
L . By CODA EXCHANGE
cas +y put Blax +y Deff
{cassy put) o - (Blaxié Deff)

This stranding of the morpheme 'y' is attested in the error

\‘“’ ~(110):

(110) .is the kitty purring? -..purry kitting

\ -
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. . .. . i . .
The error in (vii) is vwvery cc:mplex:"'2 but it is
nevertheless made up of all commonly occurring errors as

indicated in Figure 18.

Figure 18_

loose leaf note ~- [nows] [niyf] [luwf]

A

s

(a) by morpheme exchange: note leaf loose
(b) by coda anticipation: nows leaf 1oo§é
‘{c) by onset perseveration: nows niyf loose

(4} by coda perseveration: nows niyf luwf

It appears then that no interaction of the onset-peaks

'[luw]' and 'lnow]' 1is regquired in the analysis of this

error. Their analysis is complex but plausfble. The error,
°

after all is complex.

The final two onset-peak errors (viii) - (ix), we will
not attempt to analyse although they appear to involve

morphemes and pseudo-merphs.
: . "

We have given a plausible a;countlof at least sixteen of
the 19 errors which seemed ,fo' involve onset-peak, or
peak-coda constituents. We have analysed them as compound
"errors in all cases exemplifyiné commoﬁ error types in the

literature. In all cases w& finﬁfg;;;SHTme exchanges

compounded by syllabic constituent errors. ..Jn most cases the
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errors were exchanges of onsets or codas although we also

" found a couple of "‘perseverations and anticipations.

-
In our original analysis whose results were tabulated in

Table 1 we foundné number of errors which were not analysable
as'the-replaceﬁent of identical‘sylléble‘constituents types
for one another. A close; analysis ?evealed that 'V+r'
‘err&rs were actually peak/peak substitutions and ‘a numbér of
the coda/onset interactions were in fact coda/coda errors.

In the oné case we argﬁed“‘r' wég’a glide and in the 1a£ter
we argued that the syllabification domain was the root. ' Now
we have aréuea that the onset-peak and peék—codg erfors are
also errors in which identical syl}abic copstituents replace
each other —.but that they occur after a mor?heﬁg exchange
has oécurred. Some of the analysés of coda/onset errors, éﬁd
two of the onsef—peak analyses were not absolu£ely.
convincing. Nevertheless we may conclude with . some
conviction that submorphemic segmental errors are in fact
s?llébic constituent errors and that the constituents are
those defined.by the syllabification rules in Figure 1 using
the root as éom;in. 'This account épplies only to
between-word segméntal £TXOrSs; 'Qe have ::t yet considered
word-internal errors. But it accoﬁnts fof'about 98% of the
between~-word errors. The results including a redistribution
of the peak-coda, and onsét-peak e;rors are listed in Table

8.

k!



Table 8

Syllabic Position of Between-Word Errors

Syllabic Pgﬁjtion Frequency Frequency -
(Number) (Percent) -

onset/onset 321 63% "

coda/coda ©o84 16%

pgak/peék 100 19%
other ) . 833, 2% .
TOTAL 513 100%, |

A

-

PSE will not generate all of these errors. It can only
generate those which include entire onsets, peaks or codas.
As we shall see below. there are 63 errors. which unambiguously
involve parts of onsets and 23 which.involve parts of codas.
That is of the 513 between-word errors Pséfwill only géneraté
427 (=83%) of them.. We will één;ider‘below how the “part'
errors: in onsets and codas might be accounted for but first
we would lige to consiaer whether Kahn's hypotheéis that

there are ambisfllabic segments réceives any.support from th;

speech error data.

-

That is, is there any evidence that the prograﬁmer
distinguishes ambisyllabic segments from . unisyllabic

2N

~
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. both onset and coda from others?

187
segments? Does the processor distinguish a_segmenf which is

-

-
8. The Ambisyllabic Seqgment Isn't

E )

Since our syllabification rules, 'derivéd from Kakn's

-

slow speech rules, have identified 98% of segmental errors as.

e
the mis-selection of “segments from identical constituents we

don't require Kéhn's normal speech rules. That is, his slow

speech boundaries. are .the right 'boundaries for 98% of the

“errors. What of the 2%? - the 'other' errors? 1In fact his

normal speech rules cannot help us in explaining .our- ‘other’

i?pors, which are listed below in Table 9.

L)

-
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Table 934
'Other® Errors
(i) Have you given your ...titer -
paper a title?
\
(ii) mirror image ' mirage immer
. ' [aj] Lo
(iii) Yankee Doodle Dandy Yankle...
(iv) It was Gretsky that it was gravy--it was
saved it . Gretsky...
(v) 1 want lessons with I want legs--lessons
Greg with Greg
(vi) That happened tonight ...nammled [hzmald]
) in Hamilton _ --happened...
(vii) particle éhift - farticle shift
(viii) Don't make a fuss +eosfUN...
over nothing
(ix) Woodie Allen Eddie Wooleﬁ

(x) Thorndike Guthrie ...Ethrie and Gusties
and Estes ‘

{xi)y Peoble would come in ...talkit on some
with their prepared topic
talk oo some topic :

fhe errors (i) - (fii) are a problem for us because they
involve the replacement of peaks by codas. They will be
dlscussed below . in our sectlon on Blends. Kahn's Rule V

could be used to explain (viii) but the others remain

inéxplicable because Kahn's normal speech rules could only
help in accounting for errors which involved an exchange of

onsets and codas.
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Recall that Kahn's Rules III - V create the ambisyllabic
segments ~whiéh-'Kahn beliéves‘.characterize normal flugnt
speech (see BAppendix to Chapter 1). Rule III attaches
syllable-initial éonsonants- to preceding syllables if the‘
syliable they bélong to 1is unstressed.- Rﬁle IV attaches
" syllable final segments to the %ollowing syllablés if this
following syllable is unstressed and if the resulting cluster
would not violate universal phonotﬁctic constraints. Rules
III - IV have the word'as their domain, Rule V¥ aﬁplies aCross
word boundaries attaching syllable final segments to vowel

initial words.

We Aad a number oflerrors after our first analysis of
the data (which used the weord as domain) which seemed to be
evidence againét ou? claim that the Processor could only
mis-select segmenté from identical syllabic constituehﬁs.' In
particular there were a number of errors (n=18) which
apparently involved interactions of coda and onset
'constituents. We argued that the root - should be the
syllabification domain, not the word, and under this change‘
fourteen of the eighteen errors bgcamé explicable as
coda/coda interactions. It appears, hpwever, that this is
not the oniy solution to’  these apparént exceptions to our

claim. Indeed if  we maintain with Kahn that the word is the

correct domalin and that the syllabification rules should
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include L Kahn's normal speech rules, we can account for

seventeen of the eighteen errors. Since errors are

characteristic of normal speech this would seem to .be a

-

better account particularly as it can account more simply for

more of the errors.35

To see how his ru;es would allow the_intérpretation_of
these errors as exchanges of segments from idengicai'
constitugnts we will syllabify .a couple of these éxceptional
errors géing. his normal speech rules. The problemafiéal
errors - éiscussed above, we .abbreviate here in Table 10,
focussing on the 'problem' | segments. | Examples of

syllabificatfon by slow speech rules I and II and normal

speech rules III - V are given in Figure 19.

—r—
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Errors Abbreviated

(i) Vik hitting
(ii) missing Mash
(iii) washing watgg '

{iv) deletion deleég

(Q)'involving V's
T(vi) mentql‘capaéfty
(vii) fish hatchery

(viii5 help laughing

(ix) western Mégico

(x) rolling Qig ?

(x1i) strangé reasons

(xi1i) rank order
(xiii) ocean perch
(xiv) call it spasnm
(xv) cug_of coffee
{xvi) ~Jack rabbit

(xvii). particle shift

(gviii) fuss over nothing

Vit
mishing
wash _

[daliy§]

[Giyvz]

capality

L£1&]

helf lapping
wexern Mestico
pill

strain regions
rand orker
Eosan]

cause

cuff

... racket

... farticle

fun
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Figure 19
.» Kahn's Normal and Slow Speech Rules
. ¢ : . .
Rule I - II (missing mash): -

s S S .
ﬁ/A% . éf/I\E ﬁ//l\\g

Rule III:
s S

AN

mI‘SIrJ

Rules I - II €§b§Efrn Mexico):

‘s - S

: s’ S S
lﬁ/qg g<,E;71§§¥\\h -*ﬁ//l\\k . é//z\\f - ﬁ//z\\%

Rules III" - IV:

s s .S s
| /F\//T\ PARNPPEL
w.g & t 3 r _ m g k s 1 vy

Rules I - II (fuss over nothing):

- ”~
AN ~ ;
N £- A 8% 0o w J//I\\f~ 5/> N 5/¥\H

Rules III - V:
s - s S s s .

-

The reader cah verify that all of the errors in Table 11

except (xvii) can be analf%ed as involving identical syilabic’

constituents sincg all of the errors involve ambisyllabic

segments as defineq;Ey Rulesr III - V. That is we could argue

o~



> ~
193

-

that segmental errors involved the replacement of segments

from identical syliabic constituents for one another, but the

use of all of Kahn's rules is required. Why don't we argue

for this analysis? There are a number of reasons.

L]

First, the only generally accepted resyllabification
rule is Rule V (it is the only one accepted by Kiparsky, for

instance (Kiparsky, 1979)) and yet we do not find errors like
' . o

(111)s

{111) steak or chops -, steak or cops

where Rule'y would give the final 'k' in ‘steak' an onset

-

role before ‘or'. The lack of such errors is surprising

given the frequency of onset/onset errors in general.

However this rule applies across word boundary and we could
explain this lack by limiting our domain to the word. Rule

IV crehtes onsets. We ohly have three errors which could be

analysed as onset/onset errors after the application of this

rule. For instance in (112)

fllZ) Monday Wednesday Monsday...
. .

the '[z]' in Wednesday could be made ambisyllabic by Rule IV
and this error could be considered the insertion of part of

an onset into part of an onset rather than the analysis with

codas. {(See alsc the second error in Figure 19). That 1is,

we do not find any errors invelving consonants that require

N
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such an analysié and only éhree out of over_ 400 errors which
- could be " giyen such an analysis. . Thus the ambisyllabic
onsets created by Rules IV anq v receive .no suppoft. What of
the ambiéyllabic codas created by Rule I11. They apparently
aré viable, being able to account for fifteen of the eighteen
onset/coda errors above. Should we EBE?Efore syllabify by

Rules I - III using the word as domain? It appears not.

To demonstrate the need for &ambisyllabic segmenté_ you
must demonstrate that their behaviour is unique to them. For
instance® Kahn distiﬁguishes among s?llable-initial,
syllable-final and ambisyllabic segments because the three
have distinct patterns phgnologically - unigue to each of
them. VWe don't find thY with regézd to - ambisyliabic
seghents in errors - sometimes the ambisyllabic segments
behave like codas (15 of the errors in Table 10} and
sqmetiﬁes they behave Iike onsets. We found five
between-word errors which we a£alysed as onset/onset errors
which involved ambisyllabic onsets as defined by Kahn's Rule

ITII. For instance (113} - (l1l5).

(113) mushroom casserole casherole
(114) Peterborough ieading Peshe--Peterborough...
Oshawa ' ‘

(115) Angela Davis Andela‘Javis
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In (113) -. (114) both source and target are ambisyllabic.
But in (115) only the ’é‘ in 'Angela' is ambisyllabic by Rule
III (if the vowel is nasalized and the 'n' deleted). That

is, we have an ambisyllabﬁc segment ('g') interactin with a
_ g

That is we have an amblsyllablc segment acting like a

/
unisyllabic onset (l;5y' or like unlsyllabzc codas (errors

unisyllabic segment, 'd’.

(xv) and (xvi) .among others in Table 11), or like ‘other
ambisyllabic‘segments, (113) - (114)F Ambisyllabrc'segments;
one '‘might conclude, .ate therefore trulg-ambiguous. But they
are not. An ambis&llabic segment behates like a coda 1if it
is root final - otherqise it is indistinguishable £from an
onset. The behavfour of ambisYliahic segments is not unigue
to them. One can predict prec1sely ghen an ambisyllabic

segment will functlon like a coda and when it- will not.

Therefore .we must conclude that if the:  processor:

distinguishes amblsyllablc from unisyllabic segments, 1t must

* "

"do so at a point downstream from the level at whlch segmental
errors occur. Our hypothe51s that roots are Syllablfxed by

the rules in Flgure 1, whlch do not create amb1syllab1c
segments, is all that is required. We need not add rules on

-

the model of Kalh's Rules III - V. e

As mentioned, our claim that segmental.errors involve

S
»

segments from identical syllabic constituents accounts for

'98% of the errors but we can only generate 83% of them by
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PSE;‘because SE will not generate those errors which involve

p

parts of ofisets or codas. We will now consider these two

constituents in detail and attempt to remedy this.

r's

9. Onsets: Internal Structure

(i) Data Selected For Analysis : s

Onset errors which involve entire onsets, whether they
be multi- or uni—segﬁental, can tell us nothing about the
interngl structure of.bnsefs.' They are only evidence for the
unit itself. It is clear that errors which involve seguences
of segments are interpretable as errofs which involye
constituents of some sdrt, that is, the proceésor does not
randomly move seguences of segments. Segment sequences whicﬁ
move are analysable as words, phrases, morphemes or, as‘we

have Jjust seen onsets, codas and peaks. An-error such as

(116). (a)
(116) (a) central choir . [kWEntfbl] sire

would be truly amaziqg if it involved the moyemént of '[k1',
OE *wl', and'of,‘[S]', which_randﬁmly landed in exactlf the
correct onset positions for each of them. it becomes less
remarkable if it involves .the simple exchange of two
identical constituents - in this case onsets. Tt onsets

include internal hierarchical -structure like that proposed by

—
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C&F (see Chapter 1, Section 3) for instance, £heﬂ we ﬁigbt
expect to find‘the sub-constituents so aéfﬁned interacting in
errors. We will-therefore look‘at all erfsrs wﬁich involve
‘Earts: Qf” onset cluggers; but only tﬁose wﬁich 'are-
unagyiguously 'part’ erTOTSy Certain cluster errors are
ambiguous between a 'whole' and a 'part' interpretation. For

instance, gpe errors in (117).

(117) (a) fewer inflections " flewer infections
'l' or 'f£' and '"fl1'?

{b) Fred Flinstone Fled Frintstone

'l1* and 'r' or 'fr'
~and 'f£17?
(c) along came a_ spider ...sider...bespide her
' and sat down beside
her ' .

's' and 'sp' or 'p'?

The errors in (118) - (120), on the other hand, are

unambiguously 'part' errors; either the source of the error

is part of a cluster (1l18) or.énly part of a térgét cluster

is affected (119), or both, (120). R
(118) (a) the third and - the sird--the bird
surviving brother ? ‘and--the third

(b) streak of bad luck ...brad...

(i19) {a) khe flame trees of" ...threes - of Thika

. . Thika o

(b) grapefruit juice grapejruit:..

(120) (a}) flame broils : frame bloils

{b} alfalfa sprouts alspalfa frouts
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There are other errors ?hich we have designated as ‘'part’
errors - the remaining oﬁset errofs which PSE cannot -account
for. These are.the errors whiqp appear to juxtapoée entire
onsets. That is, wé don't have the mis-selection of oné
onset constituent for another, but rather the juxtapositibn
of two onsets. For instance in (l1l21) the entire onset ‘'sh'

_of 'short' is perseverated but it does not replace an onset

(segmentally filled or empty) but rather attaches to it.

~

(121) a short lady a short shlady -

This type of error appears to be turning a whole onset into a
part of an onset. These errors, thén, we have also designated

as 'part' errors and 'will be added to the data analysed.

Designating 'part' errors this way we found 149 errors
that involved at least one cluster, 63 of which were
unambiguously 'part"errors. . The others were 'whole' errors

or ambiguously 'whole'nérrors as indicated in Table 1ll.
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Table 11

Errors Involving Onset Clusters

whole Part‘ Ambiguogg Total
"41 63 45 ‘ . 149
(28%) (42%) . . (30%) (106%)
N.B. (i) ‘Qhole' examples - squeeze ~ . freeze sq;esh
fresh . .
(11) 'part' examples - flame broil frame ﬁloil
(iii) ‘ambiguoué' example - treeg pPrees are tritty

are pretty

Thus we had 63 errors on which to base oyt ;analysis and which
could not be generated by PSE. We noted the type of segment

and string position of the segments involved.

(ii)} Results

Of the 63 'part' onset errors, thirty-six (36) involve
the movement of bﬁe non-ndsal sonorants '1', 'r', and 'w',
ten (10) of them involve 's' or 'sh' movement.and 13 involve
Isingle obstruents or nasals. TWOG errors inv&ived a sC -
seque;ceeof a three-member clu;ter. {There were ten errors
yhich involved three membe; lclusteré; three, involved the

entire - cluster, five involved single segments and  two

involved two of the three segments - the sC in both -cases.)
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Finally, two: errors involved movement and deletion. ' This

information is found in Table 12.

Table 12

L]

bl

. Part Brrors

Segment Type Frequency Freqguency
- _ ( {Number) (Pewcent)
3
.glides 36 57%
|ll ’ lrl ‘ ‘lwt . .
single obstruents 13 21%
. or nasals
's' or 's' 10 16%
other 4 6%
TOTAL 63 . *100%

et

e

An example of each tYpe of onset error, whole and part,

is found in Figure 20 where the arrows indicate the string

position of the segment(s) involved.

-



Figure 20

Onset Errors

Anticipations:
(a) prince Sharmin .
%. e g |
(b} sgrive for perfection
’ T
{c) playing Friday
4 4
(d) pot shot
~ A

Perseverations:

(a) steady giate vowels
) r

(b) grew up in dirty water

¢

(e) bgiéket and potatoes

-{d) mushroomca;:eroles
Exchanges:
) - .
(a) squeeze fresh oranges
~ T
(b) pink flamingo
R
(c) quite right
. 4+ ,
(d) stick shift
T 4+
Movements:

{a} dinner at'eight

(b} an ice cream cone

T
(c) skip class
r

. (d) paint the :tudio

201

chints...
sprive...
praying..,

shpot shot

stowels
«..girty
-..Drotatoes

' v
casheroles [sorowlz]

freeze squesh
fink plamingo
krite wight

shtick sift

inner at date
a kays ream cone
sklip cass

spaint thé_tudio

As is clear from the errors. in ?igure 26, the fact that

entire onsets may be anticipaté&; perseverated, exchanged or

e

moved  (the (a)_ examples), is not unique to them, but is

-
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auplicaﬁéd.by the onset parts in'(b) - (d). In the (b}, (c)

and (d) examples we see the anticipation, perseveration,

exchange and movement of obstruents, non-nasal sonorants andhl

sibilants respectively. The pattern of errors that we found

in egrors involving parts of the syllablé we see here, in

‘errors involving parts of the onset.

J_n

In syllable constituent errors we did. not find codas

appearing in onset positions or vice versa. Similarly with -

onset parts. We do not find sonorants ending up in front of
onset obstruents, nor do we find sibilants ending up behind

obstruents or sonorants. That is we don't have errors like

(122) - (l24) (analogous to the actual anticfbation in Figure
20). |
(122) *strive for perfection. ' psrive...
(123} *élaying Friday rpaying...
(124{ *pdt shot ' pshdt... -
: L

Although each of the segments indicated above moves in the’
{b} =~ (d4) anticipations in Figgre 20, they ohly_mové inté
phonotactically possible éogitiops. ‘Cluster collocational
restrictions are not violated. These positional constréints
are hﬁghly reminiscent of the constraints on onset, peak and
coda errors. Another -impprtant characteristic of onset
errors. related to co-ocurrence restrictions is the féct that

we do not find voiced obstruents moving into positigns aftter

-
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'$'. So, for instance, although we have the 'p' replacing

the 't' in (125)
(125) strive for perfection sprive...

we do not find errors ike (126)

-(126) *strive for goodhess sgrive for gobdness

Indeed, we do not even find (or so it appears from the data

at our disposal) errors.like (127) (a2a) - {c), analogous to

f126) above and (128).

(127) (a) ‘strive'for goodness skrive...

(b) *bought shdt ’ shpot shot,

(c) *buy the studio spy the tudio
(128) (a) pot shot ‘¥pot shot

(b) paint the studio épéint the tudio

The lack of these errors is surprising, since they would
Simpiy involve voicing assimilation subsequent to the error.
Appareﬁtly this voice assimilation is a low level allophonic
*ule and these rules opccur downstream of segmental errors

(see Chaéter 3).

In the following section we will consider what the

variwus characteristics of onset errors suggest regarding the

" constituent structure of onsets.
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{(iiil) Discussion ' T -

The clear parallel between syllable cons?ituent errors
and ohset 'part' errors 'im@ediately suggests an. analecgous
. account. That is, if we assume the ‘onset, like the sylléble,

is a sequence of three constituents, all of the 'part' errors
‘"may be analysed as the replacemeht of one constituent by thé.
identica%-constituent.where any of the conﬁtituents maylbe
phéneticaf}y'empty, or filled by éome segment. That is, we
suggest that the onset is a liﬁear concatenation of what we
will refer to as the ''s' position', ;he 'obstrueﬁt.position'
and the ‘'sonorant position' as illustrated in Figure 21. The
's' position may or may not be filled by [s] ér (3], the
obstruent position may or may not be filled by any nasal or
_obstruent other than [s] or (%], and the sonorant position

‘may or may not be filled by [1], [r], [w] or [y].

Figure 21

: —

The Onset

- Onset- .

//'l-\
's' obstruent  sonorant
position .position position
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Examples of some English onsets are found in Figure 22,

Eigure'22

Some Onset Tokens

—y

Onset Onset Onset Onset

/I\/l\/l\/r\~

gt r p g p g g
(street) {(trip) (row) {go)

Onset Onset Onset Onset

(at)  (fly) {sneeze) (slip)

Errors involving parts of onsets may then be accounted
for by ‘Possible Segment ERROR - Onsets (PSE-0) illustrated in
Figure 24 if we amend our syllabification algéfithm%has

indicated in Figure 23.
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fncorporating Onset Structure Into Our Syllabification Rules

(Figure 1)
ﬁule 1': (a) § — Onset Peak Coda

o
-

S
(b) onset — 's’ obs son
. *pOS pos pos
0

’

Rule 2': (1) C1...G HS}@ — Ch-2 Cp1
' P 'yt obs
. pos pos

Where: C, is [+son
. -nas

Cn-l is {[—gon}}

[+nas])
Cph-o 1s [?co
+strd

FPigure 24 °

son
pos

Possible Segmental Errors Involving Parts of Omset PSE-O

If: X. ‘s'd- "Y 'S'o. Z
iV J
obso obso_
i J
sony song
1 Jd
Then: X ‘s'o_
1

( obsg )
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8

PSE-0Q accounts\ fof onset constituent errors whereas PSE
(ypidh'we will rename PSE-S(yllablen accounts for syllable
éonstituent -érrsrs: Empty - syllab?ﬁ cosxituents may be
replaced by filled constituents Qﬁen they are constituents of

the same type, as indicated in Figure 25.

Figure 25

'Jﬁméty Syllabic Constituent Replacements

A
price to pay — pry to pace

S . S
T — T

o P C 0 P C
AN A
Pr Ay s p ey ~ §
N T
Ed and Bessy — Bed and Essy

S S -
T ST
0 P o 0 P C
L1 R B
Q/ £ d b £
~——
Similarly, empty onset sub-constituents may be replaced by

filled constituents when they are constituents of the same

»

type, ascillugtraied_in Figure-26.

-
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Figure 26

Empty Onset Constituent Replacements )

sonorant position error:

brush your teeth -- Dbush your treeth

\ ////1\\“\~ éz”ﬂr““hh

?'°b‘°"°‘?“ T
£ b # g

w
's' position error:
strong and long -- trong and slong
o 0
/‘\ ‘
's' obs son 's' .obs son
| t ] | | i
s t r yol )4 1
T A
obstruent position error:
ski slopes sni sklopes36'
v ‘
0 0 <«
's' obs son 's' obs son
| | [ I [ |
s k ol s 1
u
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- . " . 1 Ry

-

-And of course -filled constituents may_ replace filled

constituents as illustrated schematically in Figure 27.

L

éa Figure 27 ; - f

Filled Onset Constituent Replacements

sono?ant position errors: o] 0
quite right * krite wight
flame broils _ ) - frame bloils

-O ’ 0 | O i 0

obstruenfwggsition errors: 0 0~
/i> obs - L‘ obs.

pink flamingo . fink plamingo

golden fleece folden éieece

' o) . o) ‘ 0 0
's' obs son 's' obs son 's! obs son 's' obs son

' l I { P
D £ 1 g £ 1
's' position errors:3’/

- ) . 's

o\..,\ ‘ 0. | .
e SR
f

. ,
stick shift shtick sift
(O c_ -
'sT”;Ezﬁﬂgbn '57’111;\\;Bn
P !
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The error types in Figures 26 and 27 can all be . considered
exchange errors, where sometimes- the eichangé involved - é

etically .- empty constituent (Figure 26). Onset

subtonstituents are also perseverated and anticipated as

illdstrated in Figure 28.

" Pigure 28

" Perseveration and Anticipations of Onset-Constituents

1

Perseverations: : —

I grew up in dirty water —— ...girty

how much time you want ~--5tend
to spend .
-0 ' ) o ~ 0

's! obs son 's' obs son 'S' obs son ‘s’ obs son

i | I a | |

g r d -t s R
N~ —— N 7
Anticipations:
draperies cleaned craperies...
shut his mouth ? shmuf...
) 0 0 0 - o}

T T el R E:Jﬁ ﬂ””r\\\\
obs so 's obs son

. |
) : . m

This symmetrical account of syllabic constituent and

me-—u

onset constituent errors 1is appéaling for a number of
reasons. Firstly, all these segmental errors  may bDe
considered to be the mis-selection of elements of identical

-
types, characteristic of errors in general. Secondly, it has
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[

oféen been observed :that segments interacting in errors share
features more often thén would be pfedic:ed Dy chance:- (cf.
. van den Broecke and Goldstein, 1980, Gérrétt, 1980,
Nooteboom, 1969, among others)). If th; processgr‘were only
susceptible to substituting similar feéture complexes ‘one
"could infer that the implicated variable was indeed the
feature. However the ‘pairs' of feature complexes'indicated
in.(129) appear to be radically different under any.feature

analysis that we are aware of and  yet they interact in

errors, as indicated.

"(129) (a)‘j/w - John's work Juan's jerk

' (b) st/fl - over inflated ..instated flate
state . ' .

(¢} p/h - guinea pig hair ...hig pair

. (d) gr/m - do you have .s.grey's mading
May's grading? '

(e} 1/3 = lawfully joined jawfully loined

- (£) skw/fr - squeeze " freeze squesh...
fresh oranges

»

éimilarly it's noﬁ cleaf.how the processor could mistake no
k?atures for'featuéé‘complexes. Errors involving positions
filled by no ségment are not at all uncommon (sbe-Figure 26)
and clearly cannot be consideréd the random movement of
segments.. The seément§ éhich move in such céses always move

into the syllabic position which they come from. We" do not

b
. ' -
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find errors like (130} (a) - (¢) even though they would not.

violate phonotactic constraints.

(130) (a) *place to pay - pace pail
s s
TN T

(b) *price’to pay ' pry to spay

s £ p ~
(c) *streak of bad luck «+obard

]

If we assume thét constituents are being processgd, the
'impossible' status of these.errors is éxplained.  They would
entail an iﬁteraction of constituents qf different types,
SOmething that apparenty doesn't happen. l?he errors in (130)
have their analogues in actually ’ attesged errors,. as

indicated in (131).

-

(131) (a) place to pay ~ : pace to play
(b) price to pay ©  pry to pace Y

(c) streak of bad luck ...brad...’

In these we find movement into empty positions as we did in.
(130) but in this case the segments move into positioné

identical to those they have vacated.3® Not only does the
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constitueni analysis, expiain why.'very different feature
complexes may be .involved in one error,.it alsé-explajns'why
erro%s often involvé segments that are similari under .a
feature analysis. Any sub-cohstituent onset errgr will
in#orve segments of similar types, sibilants, obstruenté or
sonorants. That is, the ‘'feature similarity”® effect, or at
least part bf it, may be‘an.artefact of tbe‘constitpeﬁcy gf‘
onsets, and, more generally, syllablés. If feaﬁure makeup

were crucial we hould_expect (132) an exchange of d/t, but

not (133) an exchange of dr/h. in faqt the reverse is what
we find.

(132) é/t *driving Pat , trivimg Pad

(133) dr/h highway driving dryway-ﬁiving

The PSE-0 account of onset part errors also accounts for
why there are no errors like (134) (a), which would violate (/’

phonotactic constraints, but (134) (b) is attested.

{134) (af*piece of pie please’ piece. of lpie pease

(b) piece pie please plie peases8

'1' is a member of the set which can .fill the sonorant

constituent therefore. it cannot turn up in the 's’ position. '

One common acceunt of the non-violation of phonotactic
constraints in-errors is the 'Filter' account. For instance,

Fromkin suggests th3t "...errors which violate phonotactic
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_ P :

"constraints’ are fcorrected' after the suﬂsﬁitution occurs”
(19;3, pP. 22). 'This type of'explanation has its préblems.
Besides béigg a 'mysterious black box' type of explanation -
_‘&TQ.APO real explanation at ‘all - but_rather a device which
can be used to accpuht for . anything that ean't be‘explainedQ
it's not clear how such a device would work - in on-line
production. For iqstance, if the productioﬁ mechanism moves
the 'r' in 'str' in 'streak of bad luck' and.£andomly inserﬁs
it in the string, constrained only in that it must insert it
in aﬁ onﬁet, it could insert it at the begihning of 'of' or
'luck' or 'Sad', producing 'rof'® or 'rluék' ﬁr ‘rbad' ‘or at
the end of the onset cluster producing '‘rof' or 'lruc'k‘ or
'brad'. On the filter h&pothesis 'rof' and 'brad' would be

the only two to get through.39

If the filter won't let the others pass, what happens?
Presumably therwhole pxoduction process has to be reversed in
order to find a possible - the correct - output. This would
surely_bé féirly.time consuming and would presumably ;eéd't§
ﬁairly non—fluent heéitant'speech output rather frequently.
In this'casé, for instance a2 random placement of 'r‘.in the
available onsets gives six poséible errors - oﬁly one of
wﬁich is (probably) possible. We should in'tbis-case get 5
'reversals of the productidh procéss for one allowable error.

, intgitiveiy‘ this is unsatisfactory. Surely the production

- mechanism is not so inefficient.
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Ideally we would like to be able to specify the details
of the production model such that errors and error free
speech are both a reflection of its internal workings - such

that the mechanism itself constrains the types of errome we

find and don't find.

Our .account attributes .the non-ocgurrenée of these

errors ‘to the "actual mechanism - no filter: is required, hence
no backing up. Our account fails to account for why errors

such as (135) don't occur, however.
{135) sporting a guru beard skorting a puru

We can offer no explanation for this lack. Since we fingd

errors in which' voiced and voiceless consonants interact,

i.e. the obstruent position interactions, as in

(136) (a) call the girl '~ gall the curl

(b) draperies cleaned craperies...

"It would appear that errors like (135) should occur with
automatic voicing assimilation. It is possible that an error
such as }136) (a) is a feature exchange {voice] (as Fromkin

believes) or an entire onset exchange. But (136) (b) can't

be explained this way.

There is another possible solution to this. Fudge and

Selkirk both assign single segment status to 'sC' onsets.

;P
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Thfs would predict the non-occurrence. of errors like (135)."
: b ' . -
This unitary iFatus won't hold up however. Such clusters are

often separated (unlike vowel-glide sequences in peaks) as

exemplified in (137):

(137) (5) the sticky point spicky peoint

(b) stick shift shtick sift
(c) long and strong trong and slong
{(d) paint tﬁe studio spaint the tudio

Fudge's notion that the peak is unitary is supported, but scg\\J
clusters appear to bé treated as clusters by tﬁe production
mechanism. We have a number of erroré which are ambigquously
entire sC cluster errors but these are analysable as
énset/onéet errors and _dQ not require Fudge's unitary
analysis. |

. There are Ewo sC errors (138) - (139) which can be used

) !

to support Fudge's notion, or the Margin Constituent

hypothesized by Cairns and Feinstein.

(138) deep structure : steep dructure

(139) alfalfa sprouts alspalfa frouts

The Cairns and Feiﬁ;tein analysis allows the possibility of

&

the errors in (137) and (138) as indicated in Figure 29.
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Figure 29
An Account of (137) (a) and (138) Using Cairns and

. Peinstein'’s Onsets

(137) (a) Onset  Onset
A
MA Adjunct MA Adj
/N |
Prem MC Prem MC
I S |
. s t P
{138y i 0 0
(::5:?:Ej 3 aAdj
MC } Prem MC I
l | 1 ]
d s t T

Two errors is hardly strong support for the Cairns and

;einstein Margin constitﬁent,- but since we only have 10

errors which involve three-segment clusters we cannot come to

any c;nclusionl We will therefore assume. that -these two
. _

errors are the conjunction of an 's' positon and obstruent
!

pesition error.
b

Halle apd Vergnaud assign the onset a flat structure
like our own. —Hbwever they ‘don't suggest that onset nodes be
labelléd. dg;;ed they would not build branches to dominate
no material. Our analysis of the onset 1in 'deep' would
involve two empty positions, theirs would include ohly a

single branch, as indicated in Figure 30.

L
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Figure.BO'
Onseé Analysis of ’'Deep’
) . Onset Onset
v 'T' o%s sTn (ours) % (Halle and Vergnaud)
g a ¥4 d

Qur onset refleets Fudge's notion .in this regard although
rwith differences. Without it "we cannot explain Segmental
errors as the mis-selection of identical . syllabic
coustituénts by the prgcéssor. ‘Although the;é are_remaining
problems to be worked out, we believe we are on the right
érack, that our empirical coverage is extensive.

However, gheré is one more preoblem with lour gnset
consiituent analysis{.a.ptoblem of a conceptual, rather than
an empirical nature.- Codas and onsets do not interact as in
(132) above and since the outputs would be acceptable if they-
did, it is reasonable to assume that the pfocessor handles
these constituents separately. The positions within onsets
cannot be reversed-howeverr Hence the.proérammer need not
process these constituents separately. Our analysis in some
sense, assigns more than the regquired modularity to the
proaessér. Unfortunately we see no way of maintaining our

empirical coverage and eliminating this problem.

-
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10. Codas: Intermal Structure

{i) The Paucity of Data

'Efrors in "which there is an interaction of entire codés
are uninfofﬁative with regard'to the internal consistency of
the 'coda constituent, whether the errors . involve sfngle
Segﬁents or 'clusters. Unfortunately errors involving éoda
clusterg\ar? rare, particularly if one uses the uninflected
rpot‘as‘éhe domain of syllabification. Wé Fave a total of 36
errors in\which at least one.cluster is involved, eleyén of
which  include a morpheme boundéfy.40' 6f the 25
tautomorphemic cluster errors, four are ‘'whole' errors, and
nine are ambiguously 'whole' errors.4l 'For instance (140) -

’(141) respectively.

(140) in the next ten minutes «..nen-text...
(141) {a)\,..Mdnday Wednesday - ...Moﬁsday...
and Friday
{b) toast will.pass toas will past

It would be, at best, premature to come to any conclusions

regarding the internal constituency of codas on the basis of-

such a small corpus - twelve tautomorphemic paxrt cluster
errors, and' eleven clusters which 1include a morpheme
boundary. Nevertheless we find the errors suggestive,
" particularly those which include a morpheme boundary, and we

will speculate briefly.

by
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(ii) Speculations
I}

It 1is’ noteworthy Fhat segmentél errors don't span
morpheme boundaries.?2 That .is, contiguous segments from
separate morphemes do not’move as units. AThis‘gugests at
first glance that the Halle and Vergnaud Appendix aﬁd the
Fudge Termination nodes are viable syllabic constituents.
For 1instance eight of .our errors ' involve the segments
preceding the third person plural, or possessive morphemes.
Thése morphemés would all be assigned to these two nodes.
Thel errors are 1listed in Figure 31 with the - syllable
structure they would be assigned by Halle and Vergnaud (only

relevant nodes are expanded and we ignore the CV tiex).

“E‘_
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Cluster Errors with Morpheme Boundary: The H&V Appendix

(1)

4

- - (i1

(ii1)

, (iv)

(v}

(vi)

steak or chops

-5 ‘ S
\ AN
R . R A
AL
ey k a p s -
\____j

Jack's pen

S : S
™~ o
R A R
A . /\
2 k s E n
S—— A
pots and pans
s ™
™ N
R A R A
A |
a t s &, n z
~— 7
talks non-stop ‘
S s
J
R A R -
A /N
~a k s a p
— >
duck's butt
s B} S
N -/
R A R -
AN\ SN
A~ k s A t
‘S\N_________,_a’?
rock ropes )
_ ¢
k /™
R A
A AN
a k oW D s

chalkS'_‘

Jack's peck

pons and pats

tops non-stalk

“dutt'’s buck

rop rokes
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Figure 31 (contirnued)

-

(vii) plant the seeds ' plan the seats
S . s -
- | - /\
) R R A
AN AN\
2 n t, iy 4 =z
u
(viii) phrase nodes . Y fraid nose
S o~ S
x |
R R 2 .
' l
ég?é dcf\a z

0

The fact that these morphemes behave independently of the
roots appears to be strong support for the H&V Appendix, and
equivalently tbe‘Fudge Termination_node. However, although )
the Appendix anéd Termination nodes are limited to word final
posi&ion they are not limited to sepafate morphemés. That is
any word-final coronal segments which are cluster final gé in
this node. For the most part-these will be morphemes but nof
always.‘ For. instance ‘'next', 'Mex', "fix'! woﬁld be assigned
the structures in Figure where it is clear that these
nodes may dominate coronal segmenfs that are not affixes.

(At least 'fix' and 'Mex' are monomorphemic.)

-
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Figure 32 T
s S S
0 R A o] R A o} R A
AN 1A A | A /N
I kX s £ kK s £ ks t

The error discussed above and repeated here as (142)
'(l42) Western Mexico Wexern Mestico

'appears to be an exchange of the codas [ﬁt] and [ksf. By
'using the H&V Appendix for the 's' the 's' acquires the same
independent status the morphemes ﬁave in the errors in Figure
31. Unlike these, this 's' dJdoes not behave independently,
however. (The same applies to the errors above inveolving
*fix' and ‘'next'.) Thus it wo&ld appear that the Appendix
should be limited to cor&nals which are morphemes. As will
be discussed in Chapter 3, Garrett -points out that

"= inflectional morphemes like pgst tense and plural are not

involved in exchange errors. They may be attached in the

wrong place as in (143) (a) - (d) but not exchanged.
(143) (a) I had forgotten . -..forgot abouten...
= about that
(b) pointed out point outed
(c} gets out get outs
(d) oxen's voke oxen vokes
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'These errors he refers tb as shifts. ~Another' characteristic

of such morphemes is that they get stranded, left behind in

-

—
Garrett's ."stranding errors'. For instance (144) (a) - (b).
{144) (a) both kids are sick sicks are kid
' (b) I turned in a change ...changed...turn,..

of address

In addition, such morphémes do not turn up in word-internal
coda positions. For instance we have word-£final [dl]

exchanging with word-internal (z] in (145).

(145) Lloyd Moseby S Lloyz Modeby

»

‘This would not happen 1if the 'd' were the past tense_morphe@e

apparently. -

s

‘It appears then that the Appendix (or Termination Node)
is supported if it is limited to segments following a
merpheme boundary. ,Such-segments'ﬁavé a2 unigue pattern of
behaviour. But in this case should it be lconsidered a
syilabic constituent? It doesn't behave ‘like oﬁe. It does
not appear 0o be invelved . in exchanges, perseverations or
anticipations like. other syllabic éonstituepts. And as we
shall see more fully in . Chapter 3, Garrett's model of
production accounts ‘rather nicely for this differential

» .

behaviour of grammatical morphemes.
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The other three errors we have which include a morpheme
boundary argue against Garrett's analysis. However, unlike 6
of thé 8 errors above they are not exchanges and hence are at

least not clear-cut counter-examples. The errots are listed

in (l46)
(146) (a) french fried friend fried
(b) nineteen millionth ‘ nineteenth millionth
(é) third and fourth ' thirth and fourth
g

None of these.segments would be assigned to the H&V Appendix
so they cannot be construed. as support for the Appendix.
However these morphemes would be assigned ¢to the Fudge
Termination node since he allows empty positions. But tﬁe

L4

lcl

in 'French' and 't' in 'current' would not be assigned to.
this' node, thus .the errors could not be considered
straightforward mis—seleétidﬁs of the Termination node, under

Fudgé's analysis.
We leave these as an enigma.

Let us briefly consider now the twelve part errors in
tautomorphemic clusters. -we found. They are listed below ‘as

(147} - (158).

(147) sink a ship . simp a shick
(148) kitchen sink _ kinchen...

- (149) spent in Welsh ‘ - spelt...
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- (150) pinch hit - pitch hint
- (151) pest in every class \ pess...ciatt
" (152) stink up ‘the sea : stin up the seak
- ' [siyk]
(153).bank will pay‘ | baﬁ will payk [peyk]
(154) top sheif : tof shelp
(155)Iinvolving,underlging V's ... [viyvs]
{156) helé léughing e helflappingﬁ/;//,_ﬁ__,—”,
(157) strange 'reasons sfrain regfo_s
(158) rank ordér rand orker ’
The errors (155) - (156) are referred to above and the
analysis of (157) - (158) as coda errors ?ill be discussed
below in our séctiou on blends.
The errors in (147) - (150) could be analysed as errors

of Halle ané Vergnaud's [+son] constituent which dominates
vowels and sonorant consonants within their rime, as

indicated in Figure 33.

Figure 33
The H&V [+son] Constituent and Errors (147) - (150)
o (147) R R (148) R . R
| I | |
[+son] [+s0n] [+son] [+son]
\ | . . 1 I~
In I . I In
k149) R R (150) R T
f 1 |
[+son) [+son]) [+son] [+son)]
A N\ v A !

s n 4d s 1 S ' In I
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This is not likely a tenable analysis however, since such.
errors do not occur when the vowels are not identical. That

is, we have no errors like (159). . . ' -
(159) *pinch hat - pad hint

It appears clear that errors are more frequent when similar

segments occur in context (see discussion above). The errors

in (147) - {150) seem to reflect this characteristic of
. <

- errors rather than provide support for the H&Vf[+§on] node, -

¢

The coda errors obey collocational -restrictions as do

onset errors. We do not find errors like (160} (cf. (154)).
(160) *top shelf tof shepl

'Obstruents move into appropriate positions for obstruents:
(151) - (156), and sonorants do the same: (148} - (150) .. We
find obstruents appearing lin' positibns where there are no

segments:%(ISZ)'— (153), (155) and jggg;aﬁ{g doing the same:

(148) - (149). o

That is, members of the coda may be moved; but they may
al;o be exchanged: (154), (156) and (i583; As we argued
above, exchangesf,and? movements appear ﬁo be the same
pﬁenomenon, the difference being tha£ in movements the
hexchange involves a phonetically empty coﬁstituenf. Members

of the coda may also be anticipated, (150}, (146) (ay - {c).

.
~
-

AL
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Interestingly;,although we find entire codas perseverated as

in (161) -
{161) thick slab thick slack
red book _ . | . red [bud]
we find no errors that unambiguously are ‘part' coda

perseverations. We have ambiguous perseverations however as
\ S .
in (162) and so we assume this is an accidental gap given

that we have so few part errors.
(162) a conjunction reduction ...redunctien

All,t%ese characteristics are familiar. They suggest that
the coda might be handleé in a fashion. analogous to our
treatment of syllablc constltuents and onset constituents:
that is, we mlght find the coda to be a structure llke the

one depicted in Figure 34 and that the errors involve the

-
—

interaction of identical constituents as in Figure 35.

‘Figure 34

\'Coda'

sonorant obstruent ° coronal
position position - _position

-
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Fiqure 35
PSE-Codas -
If: X sonc_ Y song Z
1 J
obsc. obsc_
1 ]
cor, /| core
1 J
Then: xg son. Y son. \s 2
; i
( obsc. ) ( obsc. )
J 1 '
qorcj coTrs .

We propose that the coda dominates [+cons] segmemts—and the
laterals and nasals beloné>in the ;onorant position,43 the
obstruents in the 'obstruent 'position ‘and coronals in the
final position. We must modify oﬁf syllébification rules as

indicated in Figure 36.
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. Figure 36

Incorporating Coda Structure Into Our Syllabification Rules

-

(Figure 1)
Rule 1': {c) coda =3 son " obs cor i
pos pos pos. - -
C

Rule 2°

L}

(c) )l( ‘Cl...cn - Cl C2 C3
| |

P son obs cor
pPos DpOS pOS

Where{ Cy is [+son]
Cy is [1son]43
C3 is [+cor} RN
-son

-

and ci-c3 are unattached

We have no examples of monomorphemic [ks] (orthographid 'x')
b{Efking apart, unlike 'k+s' in the efrors-(ii) and (iv) 1in
éigure 20. Thus 'x' may be assigned to the middle coda-
constituent giving the syllapificat@dn for 'mext' illustrated
.in Figure 37.. Similarly we have no -examples of 'sk' or 'sp'
splitting ‘up so they too may be assigned to the obstruent
constituent.%?% 'st' clusters, on the other hand, do split

apart as in (151) repeated here:

(151) pest in every class pes...clat
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hence it would appear that these two segments are dominated

by separate nodes, the obstruent node and the coronal node.

Figure 37

PSE—S; PSE-0, and PSE-C will generate Bé% of the submorphemic
segmental anticipations, perseverations, and exchénges
(including . movements as a variant of _exchanges). .Thé
symmetrical accounts of the syllable ébnstitueﬁts, and the
sub-constituents of onsets and codas is appealing as is the
symmetri&al account of the erroré involving _.these

constituents. We feel our arguments are- strong for the

constituent structure we have assigned to the syllable itself

‘and to the onset, but the scarcity of "part erross-1in codas

has prevented us from coming to any conclusions regarding the
internal structure of codas. Our account of how errors are
generat%d which involve the syllabic constituents onset, peak

and coda, i.e. PSE-S, we "also find convincing. We are not as

satisfied with our account of the errors involving

subconstituents of onsets and codas, i.e. PEE-O and PSE-C.

Nevertheless we believe the account Iis superior to

-

accounts which consider such errors to be mis-selections of

segments per Seﬂ_<EYCh accounts can not account for the fact
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that phonotactic constraints are adhered to without the use
of a Filter. Neither can-they account for why segments which
interact in errors are often similar, but at‘the same timé
may often be qﬁite dissimilar. Neither*can they explain why
éegmen%s turn up in positions where there was no segmént to
start with. .That is, without the Tmotion of constituents
which may be émpty or filléqy so-called 'movements' or
‘additions' must be considered to be a completely different
gihd of error from exchanges, perseverationg, or
anticipations. _PSE—b and PSE-C are not thoroughly justified
but as we have-seenothey are not without support either.

The other type of speech error which peints to two
string positions is the type referred to as word blends. ‘In
the following section we will consider to what‘extent the
errors support or disconfirm the syllabic structure we have

derived on the basis of segmental errors,

11. Word Blends

(i} Analysis: Method and Results

We had 113 blends at our disposal, -including 65 from
Fromkin's Appendix, Class U. We syllabified each of the two
words involved in the blend noting the syllabic position at

the’ boint of union. Of our 113 blends 107 involved the

simple Jjuxtaposition of two woxds. The intersection point

/
o
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was often ambiguous because a number of words involved in
blends intersect at a common segment(s). Indeed this was

true of 41% of our corpus (n=46). For iﬁstance (163):_

(163) (a} spank/paddle spaddle
(b) dealer/salesman dealsman’
(¢) momentary/ . momentaneous .
instantaneous '

We considered the break  to be where some segment in the first

\word, word;, unambiguously belonged only to word,.

-

" This decision was not arbitrary. It reflected our
recognition of the fact that there ié a strong.tendency for
blends to occur at a point where words share segments. If we
weré to choose the intersection point as occurring after the
shared segments we would not capture this céa;acteristic 6f
blends. Thus in {(1l63) (a) we considered word; to end at-'s'
and word2 to begin at [p'; In (163) (b) we consiaéred wotdl
to end at the peak [iy], and word, to begin at the 'l', and
in (163) (c) we considered wo?dl to end at 'm' as the vowel
following 'm', -schwa, t[é], was common Lo both words. We .
woqld therefore éohsiaer the point of intersection in (a) to
be within the onset, and the point in* (b) to be Ehe coeda and
the point in (c) to be the peak.’ (Séé below for why (b) is

b 4
considered a coda intersection.)

The results of our analysis are found in Table 15.
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s

~Syllabic Position of Intersection Point in Blends

-

, i
"Ftequency | Onsets |Peaks |Codas | Other | Total
Number 35 52 18 8 113
Percent. 31% 46% 163 7% 100%

(1i) Discussion

Table 15 makes it absolutely clear that blends are not

random Jjuxtapositions of words.

In all but 8 errors the

point of infersection was the identical syllabic constituent

in both words.

that were not

(164):

(164) (a)

(o)

(c)
(d)
(e)

And five of the eight exceptions were blends

simple . juxtapositions.

<

coins/change

transposed/
traqscribed

movie/music

meant/means

combination/group

o

These are listed in

canes

transpised

[myuvik]
[menst]
comﬁ&ut&on
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That is, a very simple algorithm will produce 93% of our

(PB) is found in Figure 38.
$
Figure 38

Possible Blend

P; P >
bt ©;
Then: X Oj A
P35
e .
C5

Examples of this algorithm "at work are Ffound in. Figure

39.

<2
r



236

Figure 39
Generating Blends

{i) X 03 y oz 2 . : '
S N R A A S g
F p ar s “n piy p 51 person/people
T X - O Z ’ =
a4 P
N per p -1 perple
; (ii) T P3 y P3 ﬁ ~ sunny/hot ,

i .
s A niy h a t
T
H X 3 z
E [ l |
IR s a "t sot
T (iiiy X ¢y y ¢4 z switched/changed
swi gt \éey nj"d 9’
T . @, c.
H ,l\ : ]]- .
E swl a¥a - swinged [swinYd]
Tﬂé similarity between the algorithms Zor generating
blends ™ and segmental exchanges, perseverations . and
. - e
‘anticipations 1is noteworthy. In all cases we find the
mis-selection -of identical constifuents. Usually ~ eptire

onsets and codas are involved and always ertire peaks. PB

can only generate blends of entire onsets, peaks and codas.
’

We do, .however, find some onsets that are split up or

adjacent in -these worc-word juxtapositions, but the output 1is

not an impossible cluster. That 1is we finéd errors like "{165)

(a) - (b) but not (166) (a) - '(b)..
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(165) (a) move/run mrun )
B ._(b) farce/slapstick flapstick
(166) (a) *move/run :moﬁe
{b) *farce/slapstick fslapstick

We found only two errors which involved coda parts, the error
in (164) (f), which is not a simple juxtaposftion, and,one

other.

ﬁust as we needed to recognize' subconstituents of onsets

and codas to generate some segmental errors, we -épéear to
need them for blends. The £fact that phonotac{ic constraints
are not violated 1s explained 1f segments Vé:é assigned to
particular positions in onsets and codas, and errors are the
~result of mis-selecting from among these identica; po;itions.
Thus we appear to reguire PB-Onsets and PB-Codas (analogous
QEEto PSE-0 and 9837C) for these féw errors which involve parts
of clusters. PB-0 and PB-C are illustrated in Figure 40 and

Figure 41 presents PB-0O at work. (See Figure 46 for PB-C).

&

-
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Figure 41
PB-Onsets - PB-Codas
If: X ('s'pos, Y ( 's'pos, z If: X (song Y
i j 1
obs, obs, obs .
i 3 i
son, song cor.
i j i
Then: X 'sfposo Z Then: X sone A
- - J j
obsg obs . f
J ' ]
Sono. COIC."
* J- J
4
Figure 42
Generating Within-Onset Blends
»r
(1) X song, Y song . 2
[ N I
11 W idlIng” W 1 ligquid/lingual
"X son z liqual
A K
11 W a1
(11) X. obs, Y obs, vA -space/place
i j.
s p eys ¢ P leys
X obs, y/ splace
| I
- H
] o) leys :
. 4
S
v ,

238
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We should like to reiterate that in our syllabifications

we are "assuming that all nodes are.generated and they may be

filled - or empty in particular words. _That -is,- we are
. . »
claiming that’ mis-selections are mis-selections of syllabic

constitueﬁts (or sub constituents as in- PB-0) which may be
T [y ~
filled or empty. This was what we claimed - for segmental

errors. Examples of empty constituents replacing or being

replaced by filled constituents are found .in (167) and (168)

1

respectively.
(167) recqgnize/reflect recoflect
(168) move/run - mrun

~

How these are generated is illustrated .in Figures 43 and 44

respectively.
Figure 43
s . Blend Involving Empty Coda Constituents
I X Codaj T . Codaj A recognize/
13 // ] reflect
rzk o g nayz riy }f flekt'
H',.—J'\ /L\ "'_
E ek a . . ’ﬁ -Elskt recoflect
S s S S _ s -
0 P c 0 P C 0 P c O\ P CI: ? P c
I R N | P
r £ ﬁ K 5 g n ay z r iy ﬁ' £1 SR -
K —
{(recognize) . . S (reflect)

N.B. Only relevant nodes are expanded.%6
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Figure 44 -
Blend’lnvoiving Bmpty Onset Constituents
I X _ song. Y song z ' move/run
1 j o
m ﬁ’ uwv : r A
X son z
o,
T 3
H .
E. mrun
N
m . T A n
s - . ) 5
0 P C 0 P C
/-\ -
's? ogs son 's! obs son
Dos pos pos : p?S' p?s p?s
| l o

A _
,ﬁ m fﬂ uw v )4 P r A n
(move) k - ‘ %run)

N.B. Only relevant nodes expanded.

Allowing <these empty replacements seems to bé, giving
ourselves too much power but it seems justified. Segmental
exchadges seem {o clearly require this power and we Qill see
in Chapter 3 how these empty constituents f£fit in rather
nicely with Garrett's recent notions (1982) regarding the

production process (borrowed from Shattuck-Hufnagel)?

Wwe have not specified the domd@n of our syllabification
algorithm. We have good reason to Dbelieve that _wﬁen

segmental errors occur roots are syllabified but, with
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-respect to blends, there are no strong arguments in favour of
either the root or the word, so far as we can determine. The
error in (169) Ssuggests that the roof is the domain but. the

error in (170) suggests that it may be thé word.

(169) dealer/salesman . dealsman

{170) adjoining/adjacent " adjoicent

To determine the relevant domain would require a richly
developed theory of_morphology because-prefixes and suffixes
are often inﬁplved in blends. This is not true of segmental
N_errors. Is 'adjéc' a root? or 'adja'? or neither? We don't
attempt to answer this hére; We have assﬁmed the word as the
dbméin.- There 1is no reason to assume a priori that blends
and segmental errors occur at the same level of‘processing

and that the same domain is involved.,

If we a§sume the word is the domain how do we explain

- the error in (169)3 The '1° ip 'dealer' appears to bé‘an
‘ onset and the '1' in 'salesman' z coda. {We c;uld assume the
replacement of a null coda by a filled one but this would
ignore the fact that bleﬁdé often take place Q# points where

words shate the -same segment.) We have two other ‘errors

which pose a broblem for PB, (171y - (172)..

s (171) pink/purple ) \\'C;’/ pinkle

(172) bike/bicycle . ~ bikle.
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In both cases the 'k' is coda but replaces segments which,

appear to be—onSets,:.
Recall that we had four segmental errors ;hat'appeared’

. to 1nvolve exchanges of onsets with codas which 411 had word

final syllabic sonorants. The errors are repeated here as

(173} - (176).

(173) strange reasons : sfraip fegions
(174) call it spasm | T.‘..cause it..;
(175) oceag perch . . odan... . .
{176) rank order rand orker

We alsoc had two'errors'which we had to class as :other'

errorz because on our analysis they involved an interaction

of éeaks with peak-~codas. _Nameiy the errors (177) :‘(178).-
(177) ...paper a title «..tliter
(178) mirror image . ~ [mirs 3] immer.

These were the only two errors we. had . in which 'r' was

treated like a true consonant rather than a glide.

We would like to suggest'tbat thesé syllabic sonorants
. ére not integrated. into’ the syllabic structure of words when
errors occur but rather are unattached elemeﬁts; Within
current ﬁodg&s of phonological theory there is a ‘formal

mechanism for recognizing end-elements (words, -"syllables,
~
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.. . :
segments) that are not™ integrated igio a pacticular
structure. Such elements in the case o0of segments are te?med
'extrasyllabic', and they are unrooted or dangling segments.

N . . ~ .

(See McCarthy (1979), CsK (1983), Qrince (1983), among
- . S

others.) We would like to suggest the use of this formal

devige in dealing with syllabié Sdporants; we propose that at
the point at which-segmental errors occur %hey are what we
- shall call We;trafﬁardic‘, meaning that they have not been
rooted in the word. Production errors sugéest that they are

un~-rooted pééks,‘ hence unrooted syllables, hence
. o> N

‘extra-wordic'.
! / . Lo Ve

4

It has been argued that the syllabicity of sonorant

consonants is predictable in terms of their environment, i.e.

.-

in terms of whether they precede or follow -consonants or

47 - Mohanan ‘(1959), for instance, - claims that

vowels.
°sonoténts may beﬂ syllabic only if they follow a [+cons)
segment. 'Thié would .not seem to be.correct'however. The
liguids may be syllabic f§1lowing-glides: optiomally in the
case of 'l' and obligatorily in the casé 6f_'n'. Thus we

7

have ‘aisle' }[ay}] or [ayl]) and 'bowl' ({bow%] or [bowli)
wiﬁh one pr two syl;ables, but 'fire' [fay;] not *{fayr], énd
'faur' pronounced as one syllablé if‘there is no'glide, i.e.
[for], but obligatorily with two if there is a glide [fowf],

as in ‘hour’ [awE]. There are no minrimal pairs in English

*VGL' versus 'VGL' but there are such minimal pairs with
] .
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nasals. We have 'Ryan' versus 'Rhine'. It is beyond the
scope of this paper to account for the distribution of the

sonorants; unfortunatlely it is not as clear cut as‘Mohanan

- *

‘claims. For our purposes it is enough to recognize ‘that
sonorants following a [+cons] segment are obligatorily peaks
if théy are word final or they precede a consonant., They are
éptionally onsets or peaks preceding neutral voyel;init;al
affiﬁes, and onsets otherwise. ' Thus we have ‘reasonable’,
‘*wondering' and 'bicfcliﬁg:'with optidnafﬂsyllabiéityiof the

sonorants, but 'rhythmic' in non-syllabic 'm°'.

The speech errors aboveé suggest that the processor

treats post-consonantal sonorants \as equivalent in some

sense. We suggested above that ¢ coda Dbe limited to

[+cons] segments, the first positiof being open to the
sonorant, nasals and "lateral '1',.the %econd being open to
obstruents and the £ATrd to coronal obstfuents. This would

mean that there would be no syllalic pesition for

post-consonantal sonorants in roots. That \is, in words such

as 'reason', 'purple' and 'paper' there woulld be no position

for the sonorants. We would have the strucfures in Figure 45
' v

with the sonorants extrz
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Figure 45
. ‘Extrasyllabic Sonorants_
s s ' Se
o P T o P c o p cC
T N N N S T N B N
r iy z n P ar P 1 P ey P . r
(reason) (purple) o ' {paper)

-

Such extra syllabic sonorants become either ? or: P
4 ) . .

e —I

depehding on what follows them. We wiil_not.attehpt here to
specify pfecisely when, or under what conditions, they Secome
onsets or -peaks. éowever, two tgiégs Eppear clear, firstly
they are peaks word finally after consonants, and secondly,
at the point at which seé@ental errors énd-BLends oCccur they
seem to be handled independently of the cdnsonants that
DPrecede them. We have no errors which involve a syllabid
sonorant and the segment ﬁhat precedes 1t in the woré. The
sonorants themelves are exchanged or ﬁoved, or the preceding
conifnants are exdhanged or moved. - We don't find the
consonants preceding sy;labfc sonorants moving with them in
errors. In other words these sonorants do not belong fo the
coda which precedes them,-only to be made [+syllabic] after
the errors occur. 1In general we do not_find errors involving”
a sequence 0f two syllabié constituents. What is noteworthy.
is that_the consonants which precede such syllable peak; aré

'
not treated as- onsets, but rather as codas. That is the
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normal syllabification process which maximizes onsets aiming

at preferred CV syllable structure has not aéplied to even

sihgle consonants which precede these sonorants when blends

or segmentdl errors occur. We have no errors 1in which

consonants which precede syllabic sonorants interact with
! : .

onsets. In all gases_they iﬁteract with codas. (See Figures .

46 and 47 below.) We suggest that the generally accepted

resyllabification rule which attaches woré final cansonants

to vowel initial words is the .rule which is responsible for

assigning obstruents in  codas . their onset role before

syllabic sonorants. = This rule applies downstream of the

=
locus of between-word segmental errors and blePds.

The sonorants cannot be assigned o the .coda because

they never function as a part of it. We could leave them
LY

without a peak node dominating them as in (179), 1.e. as true

dangling extra syllabic segments.

&

(179) S S s
AN EEYA N S N :
butt bott 1 butt n .

But then we would reguire extra formalism to account £for

errors in which they are implicated and are treated like

peaks. For instance {(180) (é) - {c).



N : 247

(180) (a) famous alternations ...férmous

: ‘ (b} integer . interger
“ <) Filmore and Gruber . Filmer...

It appears that the processor considers such segments to be
peaks. [(Although perhaps we need some enrichment which give;
them a special status because althﬁugh we find the errors in
(180) we don't £find analogous errors. anolving syllabic
nasals or the lateral liquid. We would expect such errors if
they were peaks on a par with other peaks. We will have to

leave this quccounted for.)

Consider now how the problematical blends can be
accounted for within the mechanisms we have proposed. We
Y

illustrate this in Figure 46.
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4 _ - Figure 46
Generating Blends

S s : ' Peak
/]\ ”\ C(P)
0 P c o P C P pj Y4
AT A Al AN F _
p I n k _ P or p 1 (1) (9)
~— 7 ’
(pink} ) (purple)
s | s ' S : . Codaj :
)%\,P C ﬁl T C 0 T ﬁi\ i '
b Aly’ /E\ b Ay‘A\ §§\ I k 1 Codasy 2

0 le T o P c
N oA N e
/2\ iv 1 ' l s ey 1 z SoncjZ
S~ j_ W @
{(deal) ¢ (sales) '
Thus segmental errors (174) - (177} also have a

reasonable analysis as illustrated in Figure 47.

hY

/
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Figure 47
S Segmental Errors (174) - (177)
-~ 8 s obs. (¥)
/1\ ﬂ\ 1
o P [ 0 P ‘C P l’
N iAN AL N
str ey nj r iy z n obs. (z)
: B
(strange)' (reason) ©
;S - : s - .
O P C - P 0-P C coda; (%)
AN AT "
“ow s n D or c .cgdaj (&)
(ocean)” {pexch)
’ s _ s
0] P . c /$\ P c P obs. (k) (&)
Y/ .. /I\ VAN T
- 2 n k _ ) or d r obsc (&)
) - J j
{rank) {order) |
P S T ' S.
0 P C. . o P c P coda; (1)
AL AN A AN L
kR a 1 sp 2 z m codaj (z)
(calll (spaém)-
S~ - , s . .
0 P c - P o P c -7 peaki {r)
N /N ! AN | ~IN |
P ey P r t ' ay t 1 peakj (1)
(paber) (title)
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Figuré 47 (continued) ~
s .. S S '
N TN SN _E)
0 P C P 0 P C O P C
ALUAT O ATA A
m ir r I m o 3 e
(mirrxor) 7 ‘ {image)

/ -

As can be seen from Figure 47, we remain incapable of

accounting for the error ?n (179). We shall have to leave it

*as a problem.

\ 4
We have seen that blends and sub-morphemic betwgen-word
eriors are similarly constrgined. We find segments
interacting only iffrthey belong to the same:’ syllabic

constituent. = We have proposed that this constraint can be

AN

accounted for on the: assumption that they oc¢ur' when thq' ——

processor 1s processsing syllabic constituents. Errors
involve the mis-selection of identical constituents. We havé
proposed that our algorithms éSE-s, PSE-0, PSS-C, PB-S, PB-O,
PB-C generate the errors and hence mirrér the prbduction
process at the level-at thch blends anq segmental erfors
occur. We can account for about 98% of the.ﬁegmental errors

and 93% of the blends, and all of those blends that involve

simple juxtapositions. We believe that haplologies, which

involve the coalescence of syntagmatically related words, can

be given a cimilar account. The few at our disposal ¥it the

attern™\ We have not, however considered within-word eirors.
. r
<,

3

—_r
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They appear to be different from between-word errors as we

shall see next..

%

Within-Word Errors

We have separated out the within-wprd errors from the

.

between-word errors because a number of them &0 not exhibis

the constraints on segmental interactions exhibited - by
- 1 .

between-word errors and 2lends. we have fortv-one
within-woré errors, including the twenty in Fromkin's Class

M, 0f these, 7 inveolwve the interaction of codas 2né onsets

Table 16

Within Word Errors: Syllabic Position

(a) Root Domain *

Syllabic Positien Freguency Frecguency
{Number) (Pexrcent)
! .
onset/onset : 17 £1%
onset/coda 24 - 39%
- TOTAL 21 100% .
' %
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Table 16 (continued) _ _ ' -
(b} Word Domain - - ”
Syllabic Position - Frequency Frequency
- - {Number) - (Percgnt) ///\
'i onset/onset ) | 34 — 83%
énset/coda o . 7 : 17%
. >
TOTAL _ 41 100%.

~

Clearly these Uistributions -are very different from those we
. X k

found ia between-word errors. In Table 17\we list ‘the seven
errors which :iInvolve onset/coda interactions wi*h the word

. . R . e . . .
taken 25 the domaip of syllabification. In Table 18 we give

-

ive examples ¢f errorg which are -onset/onset interactions if

tne word is the domain, but become onset/coda interactions if

=

“he root 1s +he Zomain.
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, Table 17
Within-Word Onset/Coda Errors
(i) medal- ' . meled
[me 1ad]
(ii)-réverse ' ) reserve
(ii1) fixed . ‘sixed )
kiv} fish . . shiff
{v) s£eak N~ B .j skate ' .
{vi) olive i . ovil .
R [avasl]
(vii) puck cup -
. )
Tible 18

-Within~ﬁord Errors: Onset/ohset or Onset/Coda?

(1) felonv - fenoly (felon} b
(ii} conversation = conservation
- (converse)
- - -
(iii) nativity navitity (nafive)
i [n vIdIDiv]
- {iv) Harrisian . ‘Hasserlan {Harris)
(v) modeling" o moleding (mocdel)

: _ ‘ [maladIln ]

It. appears +that . -the domain of syllabification Zor

within-word errors should be the word and not the root. And

even if it is ‘the croot we S+ill find that 17% ¢of errors are
-

o ¢

clear violations of +the syllabic position constralats
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-
r

characteristic of between-word errors. There are also a
. : )

couple of within-onset Jand within-coda reversals which we

don't find in between-word errors. Namely (181) (a) - «(b).
(181} (a) whisper whipser
" {b) ask _ axe

——

Some of these errors could be malapropisms (for instance

(181). (b) and (ii) in Table 18} but most of them can not be

g

accounted for 1in this way. it appears that a number of

within-word errors must occur at a different processing level

from thée one at which between-word errors occur. Indeed, we

(=

™)

will see in Chapter 3 that Garrett's model of the production
- AL b . ‘ . . -
process cﬁé accomcdate the conflicting characteristics, we

né in these twpo error Lypes.

-

[

th

-

i

Summing Up Chapter 2: Comparing the Production and Competence
Syllables . : -

(i} Introduction

ﬁo:king on the assumption that the production process
will "reflect the:grammatical decomposition of the language
faculty™ (Garrett, 1982, 9. 27), we expected that the
. - ¢
syllable-woulé‘pfove to be a necéssary construct in a model

. - . - ‘ a - .
of production and that speech &rrors would confirm this. At

the . conclusion of Chapter 1 we pointed to seven

characteristics o©of the svllables proposed by competence

-_—

Ry

-
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theorists which would be the focus of our attention when we
consigered the production grammar construct. These included
.ﬁhe gomain of syllabification,‘the external boundaries of the
syllable, aﬁd-its internal constituency, including whether or
not such internal constituents were lébelleé.. We concluéed
that the domain of syliab;fication at the protessing level at
which between-word Segmental errors occur was the root (or
stem) and not the word} -that Kahn's slow speech rules
accounted for external syllable boundaries, and that *the
syllable consisted of three éonstituents,-beak, onset, and
coda -- the latte; two being themselves composed of three
constitvents. We also concluded that Constituent and
subconstituent nodes were labelled in order to account for
the £fact that .the ‘brOCessof handled these constituents
independehtl?, mis-selecting among identical constituents. -
In this, our final sectfon of Chabter , we will summarize
our reasons fq: rea&hing these coﬁclusiohs and illustrate in

what ways the producticn template differs £zom or coincides

- with those competence templates described in Chapter 1.

(ii) External Boundaries and Root-Dominated Nodes

Our £irst goal in this Chapter was to determine whether
speech errors supported the syllable as a unit of production.
The fact that the syllable itself, unlike morphemes, phrases,

words and, segments, was rarely invelved as a unit in
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prodgction errors had sﬁagested {to ‘klatt, 1981, for
" instance) that it neéd not be'recognized-as a unit of the
production process (at the processing level where segmental
errors occur).  On the other \5andy theorists iike Mackay
"{1969), and Fromkin (1971) had noticed that ségmental‘err0r§
seemed to involve segments from identical syllabic positions,
which suggested that  in fact the'gyllable was a,necessarf
construct in a model of production. In order to Jdetermine
whethexr this. insight stood up it was necessary to specify
‘precisely what syllabic éositions were involved and what
segments belphged to ‘what positions. In other words this
insight was completely unsubstantiated without a precise
algorithm definiﬁg svllable boundaries and the internal
¢onstituenéy of syllables.‘ Moreover the élgdrithm would have

to specify a domain for its application.. -

We found'Ehat,'indeed, Eegmental errors éid only involve
interactions between segments from identieal syllabic
constituents as defined by our rules \in ?igure 1. These
rules were a modification_of Kahn's slow speecthules I and
Il where we incorporated an extra .tier which ideﬁtifieé
pre-vocalic consonénts as belonging to oﬁsets, post-vocalic
consonants to codas, and vowg&g as belonging to peaks.
Initialiy thié extra tier wias proposea for expésitoré

phrposes, thefeby allowing consonantal segments interacting

in errors to be identified as belonfing to the onset position

¥
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or the coda position. However it turned out that what began
_as an expository coannience for identifying the position of
oufﬁ segments tugned into a tier - a tier identifying
production syllablé constituents; We found, not onlyrthat
segments which interacted in errors come from identical
syllabic ﬁositions, but also thaﬁ if a sequence of segments .
was involved .in an error, this ;equence wés a constituent,
either onset, peak or coda. Above the segmental level
sequences “of segments involved in errors invariably are
analysable as constituents of some type:. word, morpheme,
phrase etc.; we discovered this was true too of submorphémfc
sequences. Such sequences could be identified as onset, peak
or coda. Submorphemié errors often implicate sequences of
segmants, but not when these crosé the constituent boundaries
defined by our rules in Figure 1. frdﬁkin and Mackay's baéic
insight was correct in so far as it went - identical syllabic
positions are implicated in errors, but more specifically ‘the

constituents onsets, peak and coda are implicated.

Fromkin, for inséance, had suggested that errors always
involved 1identical syllabic positions (without any p;ecise
account of what these positions were), but this énalysis
could not differentiate those sequences of segments which
would likelg-be iqvolved in'érrors from those that would not.

For instance, under Qer analysis, errors involving sequences
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. . " -

of pre-vocalic consonants were as likely, or unlikely,. as

those involviﬁg'sequences of vowels and consonants (VC) or

consonants and vowels (CV) as lohg as the sequentes came from,

the same syllabic position. These positions being only

intuitively identified,.made this claim impossible to test

rlgorously but clearly it did not account for the facts with
regard to segment sequence errors. We found numercus errors
which 1nvolved entire onsets for instance but .very few whlch

involved onset-peaks or peak-codas. In addition to these

facts regarding segquences of segments, we also found that

errors which involved empty onset and empty coda positions'

could be handled simply if these <constituents were

recognized. Because ~ segmental errors always implicated’

r .
identical syllabic positions, and because segquences of

segments  were only -involved Cif they were- syllabic
constituents, we concluded that segmental errors were in fact
syllabic ‘constituent errors. We preposed a device, PSE-S,
which we believe mirrors the behaviour of the processor when
between-word segmentaf\\erfbrs--QCCur. It mis-selects among
units of the same coese}tuent type, namely, Qnset, peak and

coda. - The lack of internal structure assigned to the

"syllables of Kahn, Hooper and Clements and Keyser would not

appear to be adequate with regard to the production unit.

Wwe found no evidence that the processor selects (or

mis-selects) rhymes. That is, 1if the rhyme is a constituent

-
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of the production grammar sylléble, it has a very different

status from the onset, peak and coda, constituents. The fact
. ‘

-

that rhymes are" not moved as units is not evidence against
S

the rhyme; syllables do not move as units. and they are
clearly supported because onsets, peaks and codas do move and
thby are defined in terms of the-unit syllable. We do not

require the rhyme in order to define -any constituent,

however. = Thus we must conclude that there .is no . evidence
de

from. submorphemic  spedch errors that the .rhyme is awm

constituent of the production syllable.

Arguments for the thymg from competence theorists have
had two principal areas of support: the Rhyme has been used
to account for collocational restrictions between vowels and
post-vocalic tautosyllabic consconants, and to account _for
prosodic phenomena relating to quantity sensitive stress
systems.  As we shall see in Chapter 3, there is good
evidence .that both svllabic séructure anéd stress are lexical
as far as the production léxicon is conCeéned; hence the-

rhyme would not appear to be required in a model of on-line

+

production.

-

With regard to the H&V Appendix and Fudge's Termination
nodes there appeared 1initially to be -strong support.

Grammatical morphemes which would be assigned to these nodes

such as 'past' and 'plural' never were involved 1in errors
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with® preceding tautosyllabic consonahts. That 1is, such
segments appeared to be trulf independept of the other coda
consonants. Théy were-always left beﬁind. At first glance
the conclusion would seem to be that the syllable’doesrindeed

include " this constituent. We argued however that this

£

']
constituent. Unlike the other syllabic constituents the

‘members of the Appendix are not involved in selection errors
unless they are tautomorphemic with the preceding segments.
That is, the independence of the Appendix node was true only

LY
when it dominated separate morphemes. Hence we found errors

like (182) (a) - (o)

(182) (a) the toast will pass toas will pést
(b) pe€st in every class ' pess...clatt
(c} Monday Wednesday and Monsday...
Friday ‘

but coronals which were morphemes got left behind when other

segments moved. Indeed, as we shall see in' Chapter 3,

Garrett argues that grammatical morphemes are not iﬁvolved in
; - .
exchange errors at all.{g This explains the independence of
morphemic coronals dominated by the Appendix. Other syllabic
* « . : - T
constituents, onsets, codas and peaks, aré clearly involved

in exchange errors. It would appear ‘that fif the :Appenndix

(or Termination) node is -a syllabic¢ constituent it behaves

constituent is a word «constituent, not_  a syllabic



. 261

very - differently from the other constituents. This
) -

difference has to be explained. We -believe that the

difference is due to its hot being-a syllabic constituent.

These arguments apply equally “to the Fujimura and Lovins

Affix constituent. Segmental errqrs provide no support for

these syllabic constituents.
. ~ " .
The external boundaries of onsets and codas were those

-

defined maximizing onsets on the basis &f the root. {or stem)
rafhe; than the word because between-word errors ‘which
involved onsets interacting with codas almost invariably

involved root final onsets. That is if the root were taken

as the QOmain of syllabification these errors were analysable.

as coda/coda errors and were not evidence against our claim

-y -

that identical syllabic constituents were always implicated

in between-word errors. At the same’ time we did not find

root-final consonants interacting with other ongets: ergo

these root final segments belong to codas at the level at

L

which between-word errors occur.

There was no support for 'fuzzy' external boundaries.

Segments defined as ambisyllabic by Kahn's normal speech

rules (Rules II1 - V) behaved like onsets or codas but not

ambiguously. We could predict when such segments would
. E

behave like onsets and _when they would behave like codas;

/

6;7\h
v
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specifically as determined by ~onset maximization with the

root as domain. \\HHh

By assigning this much internal structure to .the

-

‘syllable, i.e. the structure indicated in Figure 48 -

~ Figure 48
Root Dominated Nodes of the Production Syllable

'S
/‘\
O P C -

we could generate 83% of -segmental— errors which involved

b

consonangs and all of the vowel (glide) werrors. The
generation:_of thgse errors required that tﬁese nodes be
labelled and allowed to domiﬁate no phonetic material, in the
‘case of 6nse;s and codas. That is we took over Fudge's
notion of empty ‘positigns: -‘(See Chapter 1, Section 3.1.)
Selkirk argues agéinst the use ©of such a device on the
grounds that not every token syllable should reflect the type
'syllable'. She argues that this device 1is analogous to
asking everygfoﬁé; NP to represehﬁ the type NP. We believg,

in opposition to Selkirk, that evef& token NP does exemplify

the type;. Let us assume that every'NP is generated by the

“A=-bar rule in‘Figu:e 49,

-
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FPigure 49 ) /// *
/_\—s; The NP 'Type'
X -

Se‘e{ @
X - X ComplementX

N —

(or, equivalently,j
Specy N

Z

_)

N Complementy
Surely every NP token reflects this type;

it will not.

in some cases the
We' propose that this

, )

{and ours) of
Moreover,

empty

£

phonetdic maf‘ﬁlal domlnated will be null andr’ in other cases
notion

is analogous to Fudge's
onset and co@é

assuming empty posztng%\allows us to explain why

onsets amd codas which are £filled can end up

positions.
)
which are empty as i (183)

{c) .

{b)

in positions

(a) -
Q\“‘--——-—/(].83}).(a) a history 1£eology

an ice cream cone
{c)

\
an istory hideoclogy
a kice ream cone _ o
price to pay ] ory to pace
. . TN
. "~ The remaining errors -which 1nvolved consonantal segments
could not be handled by PSE-S because they
parts of onsets and - codas,
- P
the basis of these
b .
go@as,

1nvolved only
not. the entire constltueﬁt. on
part' errors we suggested that onsets and
unlike peaks were made up of_sub-constituerts

-
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(iii) The Structure of Onset, Coda and Peak

-
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We designated as the 'peak' what is bften referred to as

phe nucleus.’

-~

glide, the

We didé this because when the peak includes a

vowel and glide never A separate.

It .is

tructurally unitary, as in Fudge's peak, which also includes

the glides 'w' and 'y', and which he refers -to as 'PEAK'. We

argued that the speech error data supported Kahn's claim that

the English 'r' is a glide: 'r', like the glides 'w' and 'vy',

was never separated from the preceding tautosyllabic vowel

when i1t was i

—

vowels or vowel-glide seqguences.

nvolved in errors.

As a syllabic constituent

characteristic of onsets or codas however.

’ . - s . . .
the peak dﬁ?iﬁftes one position which may be filled by simple -

This indivisibility is not

The pattern exhibited By entire onsets was duplicated by

errors which involved only parts of onsets.

sonorants, ob
: ~

% .
sherseverations

struents and nasals

and anticipations.

We

found

. t .
involved in exchanges,

They would turn up in

positions which had been filled or empty in the target word

.as was true of entire onset errors.

For ‘instance in (184)

b we find parts of onsets doing what entire onsets db in (185).

!

SE ('_184) -(a)
(b)

185) (a)

| (b)

ﬁuite.righf
skip class
squeeky floor

dinner at eight

grite white

sklip cass

fleaky squoor-

inner at date
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Just as onsets did not move into coda posi;ioqs we did not
find sbnorangf ending ﬁp in obstruent positions in errd;s.
invelving onset parts.  Co-ocTufrence restrictions were nofi
violated. The parallel behaviouk of entire cnsets and ons&t
parts suggested a parallel analysis. We suggested that the
é:rors bg analysed as errors of the three sub-constituents,
the _'s‘ p%§i;ion, the obstruent position ‘and ﬁhe sonorant
position. These‘his-selections of identicgl sub-constituents .
we generated by PSE-0, identical to PSE-S except that the
constituents mis-selected were onset\;onstituents ratQﬁ: than

syllabic constituents. This could account for the fact that

phonotactic constraints were not violated without the use of

a 'mysterious black béf' filter. b}f could alébuexplaﬁn_why
segments involved in errors Eduld often be closély rﬁlgted
from a feature point of view and at other times, completely
un;elated: Errors involving onset sub-constituents would be
closely related in features but those involving entire onsets
could‘Se.quite differeﬁt. This is the pattern we £ind. our

empirical coverage with this analysis 1is good but problems

remain, particularly in that our analysis predicts certain

- T i
errors which apparently do not occur. o

Unfortunately our analysis of codas was severely
hampered by our lack of unambiguous data involving parts of

clusters. The only strong evidence was that pointing to the
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independence of word-final grammatical morphemes. Th§§’

evidence -led us to our c¢onclusiypns regarding .the Termihation

‘and-'Appenaix nodes mentioned. above. Qe_.had ,Bnly 12 pagt
errors in tautomorphemic coda clusters. Ciearl& with such a
& - ™ .
/// small sample we could on1y speculate. Sinqe th®y exhibited -
characterigtibs which  duplicated those of syllabic -

constituent and onset sub-constituent errors we gpeculated
that' they™might have a structure similar to onsets: that

found in Figure 50 where the two are compared.
: V)

-l
-

Fégure 50

Onset and Coda

. Onset Coda

%\
' obs  ‘son son  ops cor ) h
pos  pos pos  pos Pos pos o

We found no evidence which required that either of these
. L. 4 '- *

constiltuents be asgigned any hierdrchical structure like that

~

suggested by Cairns and Feinstein. However our analysis of
) , o . A
b%endsgsdggested that the English syllable might include an

extrasyllabic position for sonorants which are preceded by

‘consonants and- followed by consonants, or are in word-final -

. position. We suggested that when segmental errors and blends -
' ¢

occur such sonorants have not been integrated into the
structure of the word. They are unrooted peaks. We argued

for this because consonants preceding such‘séqments do not

-
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: &« -
behave like orisets. In all .errors (blends and segmental
7 - .

error;) which ipclude such'consonants we find th?m behav&ng
as codas not onsets. We argued @hat to ;;sign the soncrants
as members of _thé coda, on the basis of the coda—like
behaviour of ﬁhe consonants preceding them.was not possible
because no errors involved such pre-sonoéént‘consonénts éﬁd
fhese sonorants acting as a unit. We suggested, therefore,
tha£ sdch sgnqrants were unrootgd peaks. The consonants
preceéing them, the coda consonants, are iesyllabigied as
onsets by the commonly accepted'res&llabificatibn rule which
assigns consonants to open sylfables across -word boundary.
This rule has, not applied when ‘segmental errors occpr.49
Thus the structure of words like 'papgf‘ or 'Eottle' would be

that indicated in Figure 51 at the point at which "segmental

errors and blends occur.

4

Figure 51
'L -
| I
v S S
/‘\ o /R
” © » C P § P C P
/™ 1 /N | N A
D ey p r b a t 1 .
(peper) - (bottle) - é/
. The syllabic structure we have derived on the basis of

.~ - * L

. petween-word segmental- errors and blends allows us to account

*

for almost all betweed-word errors and blends as the

-
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v

mis-selection of = identical syllabic constituents by the
processor. There were a number of within-word errors which
could not be accounted for by our error generators. We,

concluded +that these within-word errors must occur at a

™~

different processing . level - from between-word errors. We
\--‘— B

shall see -in the -following Chapter that this .is not an

unreasonable assumption. )

_ =

In the following Chapter we will consider whether our

»

-observations regarding segmental errors can be integrated

into some proposed quels'of the production .process. We will
suggest that our ‘observations may be incorporated into

Garrett's model not -only maintaining its empirical coverage

but also extending it. ‘ -

fa
4



A - - T 269

- NOTES TO CHAPTER 2
1 o .

On the assumption that Fromkin would use - this particular
eature to distinguish 'b' from 'd’.

2A1though apparently, {(as of May 1984), scientists have still
not be able to create the final undlscovered 'top' gquark.
(Grunwald,l1984 ) .

_3The feature analy51s predlcts’lncorrectly that an error such
as (i) should be possible where the feature [+cont] is
anticipated producing a non-existent velar fricative (in
English, phonemically). ' ) :

(i) the girl fought . the [yorll...

" Fromkin would have a pre-dutput- Filtern correct this. It's
not clear why, considering the possible fricative variant of
'Agatha’ i.e. [a=ys J. There are blgger problems with the
use of a Filter, which will be discusséd in the text.

4Garretf's classification scheme will be discussed in detail
in Chapter 3. .

51 attempted to remedysltinis in my own corpus but was unable
to., Unfortunately it'Sigaly very. rarely that one can be sure
of what utterance, word-for-word,. followed or preceded the
error.

8The slash (/)Y above a wor& 1indicates rthe primary stress
and/or the intonation peak in the utterance. This will be
indicated where available and relevant.. For instance in this
error neither 'try' nor 'got' was stressed.

7Tﬁis-is Garrett's insight (see Chapter 3 for details).

8Fromkin might intend thls, exnectlng her filter to cortect
the violation 1ir 20 (b). In her theory 20 (a) would be
impossible because she believes the processer distinguishes
vowels from consonants. (See Fromkin, 1971, p. 224.)

‘e - CT .
9E.g. Fromkin, 1973, Boomer and Laver, 1969, MacKay, 1969,
among others. '
Oye will refer to 'reversals' as 'exchanges® or 'metatheses’
"interchangeably. See footnote 12, - .

~

. - . . 3 .
lgarrett points ‘out their differences. His arguments will
be considered in detail in Chapter 3. ' .
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¥2For intance one man's ‘'metathesis’' may be &another man's
'reversal', 'exchange', 'transposition' or 'misordering'

l3‘1‘11:.5 seems to us to be a significant fact regardlng the
processor's functioning which we can not explain.

145f course no error can be given only one ahalysis - but
certain analyses will get more support than others, For
instance - N : : ’

- M
(i) the two-yard line the two lard yine

could be a word substituion 'lard' for 'yard' and a segment
substitution of 'y' for 'l°'. This 1is possible but’ not
likely. Evaluation of particular analyses may reguire
evaluation of entire theories - not a simple matter, clearly.

lSHowever, later, we separate out consonant. cluster errors,
distinguishing among the whole, part, and ambiguous errors.
See Section 9, this Chapter. - .

lsSeeJ Appendix to Chapter 1 and Chapter 1, Section 3. (vi).

17 whether one ma%imizes onsets on the basis of the sonority
hierarchy (Selkirk), or strength feature. (Hooper), or on the
basis- of - permissible word ~ initial . clusters (Kahn), the
resulting boundaries will €for the most part be the same.
"However, the sonority hierarchy would allow 'thl=' [el] yet
this cluster is not allowed, word initially. It does appear
to occur. internally in ‘a.thle.tic' so the soncrity hierarchy
appears to be correct here. However, we have chosen Kahn's
method because we didn't need to make decisions regarding
such forms as 'Atlee' which may be [ .t'.liy] or [ t2.1liy].
We therefore do not c¢laim that the use of word-initial

clusters predicts internal syllabification accurately but it

was a precise method, and as it turned out it dlgh*t lead to

problems. Fgr instance if there were an error like

questlonable?iPGT§§is. There were no errors-like’ (i) to pose

(1) the athlete brought ~° the ablete brought¥

: i ‘ a
using permissible word initial clusters woﬂgg require
analysing this. as. a replacement of syllable final [e] by
syllable initial [b].. Using the sonority hierarchy weé would
have initial replacing initial. The- first/ .analysis
disconfirms Boomer and Laver's claim and. the secgnd analysis

confirms 1it. Fortunately we - had no errorsK which were

ambiguous.in this way. : .
- '_ : . A
Y 4
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18, post hoc decision to ref to this position as !peékl

rather than ‘nucleus' becau the latter suggests a
bipositional unit which is wrong.
197he initial assigment of post-vocalic glides 'y' and 'w' to

_the medial ‘'peak' position reflects the common assignment of
these segments to the nucleus (cf. Selkirk, Cs&F, for
instance), but for the moment 1is arbitrary. =~ It will be
justified by our results. The assignment of intervocalic
glides poses a real problem which we discuss in Section 6.4
below. For .the moment, glides which are not assigned to
onsets will be asaigned to peaks, a.way versus Bay.Shore.
- hY
20ye look at onset errors in detail in Section 9 below.

2lpart of this high frequency is undoubtedly due to the-
relatively high perceptibility of errors in word-initial
position. See discussion this Chapter, Section 2.2. )

227he following 1is a table of the syllabic position of
consonant errors including © only those  which involve
consonants exclusively. .

; &
Syllable Position Frequency Frequency. )
’ : (Number) {Percent)
onset/ohset 352 81%
' coda/coda | 59 L 14%
onset/coda 25 . 5%
TOTAL 463 v 1003
-

23289 onset/onset, plus 36 coda/coda plus 8l peak/peak plus
11 peak-coda/peak-coda plus 8 onset-peak/onset-peal = 505

Percent = 505 x 100 = 90%

559

: -

'24In fact C&K are referring to 'schwa+r' ([sr]) as in 'bira",
and distinguish _this from the *'V+r' seguence in. ‘'beard’.
Howéver, these sequences appgar to be equivalent. to 'the

proceiﬁor at some_tevel since we have the error

?
-

. . ﬂ'- & | o ;' .
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I can sure hear you I can sheer her you
) [8ar) [hiyr% :
Similarly 'or' and ‘er' are treated as equivalent in

Fillmore and Gruber - - Pillmer...

25To specify ©precisely what " coumts as a root, stem,
derivational or - inflectional affix- for the production
mechanism is beyond- the scope of the current study. We
clearly have here a rich area for research. We will have -to:
be content with our intuitive notions regarding these thlngs,
unfortunately. It is certainly not obvious that 'Mex' is a
root, for instance.

The error pQints to how differently the notion 'root' may

be explicated when it comes to proce551ng theories.
See footn 25. .

27por instaﬁce, it is not impossible that the errer in (79)
is a. haplology, a not uncommon type of. error. In normal

.speech the 'f' in 'of' is unvoiced before the voiceless 'c'

in ‘'coffee' [kapaf] => ([kaf], i.e. "cuff'.

28There are numerous substitutions whose sources are not in
the cutput string. For instance we have an error

’

(1) ski slopes ‘ sni skIopes

where there was apparently an intrusion of a competing plan
'snow' and the movement of the onset 'sk' or the onset-part
'k'. That 1s, we have a blend of 'snow/ski' and a segmental
error combined in one error.

2%s¢i1l ignoring the fact that onset and coda errors often
involve only parts of these constituents.

30Garrett demonstrates ‘that spell “out must follow stranding .
errors. Hence the form J[2z] . in 'rices' rather than ([s] from
'racks' . : '

31We have found two errors in whlch this appears not to be
the case: (See also note 24.)

(i) mirror image . [miraj] immer

and (ii) have you given your ...titer
: paper a title?

32Anﬁ certainly has other posssible analy§es.
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33This inéludés the two onset-peak errors (viii) and (ix)
Table 6 and the one peak-coda error (ix), Table 7. We
deleted the error (x) believing it to be a blend as

mentioned.

‘34

We include three 'other' errors here (i-ifi) which were not
included in Table 7 because we believe two of them to be
coda/coda errors. How these are analysed will be illustrated
in Section X1 below.’ -

351t does not require a particular analysis of codas which we
shall suggest below in our section on blends.

36rhe ‘error involves a blend of snow/ski —> sni and the
movement of the unutterred 'k' from 'ski'.

37a11 other ‘'s¢ position errors which we have involve
movement into-empty positions. For instance

el

paint the studio spaint the tudio

38(131) (2a) and (134) (b) are ambiguous - could be entire
onset p/pl. ' -
: N

39'rof' is not.a likely error here. - in Garrett's model this
is explained. See Chapter 3. Note too that the argument
against production filters “doesn't apply to competence
filters " since time-related . efficiency concerns are
irrelevant. : '

We have not included any of Fromkin's errors in ‘ngt
because their analysis is neifher straightforward nor
universally accepted. Foriinstance in

rd

(i) sing for the man sig for the [man]

where does the {n] come from, if not 'sing'? And why has the
underlying 'g' disappeared in
(ii) ¢linging vine [k1Inin] vine?

41'whole' and 'part' errors -being defined ‘as they were in
onsets. See the pPreceding Section.

-

42ye +have an excenption to this
{i) french fried ' : freind...
’ ‘ ’ .,
-
. >
. - o ,
t
» ~ -
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SN ’

43ye havé no errors involving ligquid nasal sequences and such
nasals we suggest might be assigned to an extra syllabic
position. See our section on blerdg below.

40w to formally incorporatersuch double segments is beyond
the scope of this thesis but perhaps like vowel-glides they

could be dominated by a single element of a CV tier - i.e.
treated as .complex segments See our excursus on
intervocalic glides. R
45 |

We have no examples of 's' position blends.

: . ’ . ] . ‘o . e
4%35ince this is an error of the whole coda constituent we
have not indicated subconstituents of onsets or codas in this
figure. ‘

41Kiparsky (1979) would account £for their syllabicity in
terms of the.relative sconerity of surrounding segments.

481415 not” clear that grammatical morphemes are not ever
involved in exchanges, and are only moved as Garretgrargues.

The 51ngle biggest problem " the singest biggle
problem ' . -~

could be an exchange of .such morphemes. There are also a

very few examples of grammatlcal morphemes being anticipated.
For instance: -

(i) French fried friend fried

(ii) the third and fourth . thirth...

49%4e found no word- flnal consonants behaving like onsets.
Cf. also Nooteboom, 1969, for the same result.

¢



CHAPTER 3 '

-3
~

- - INTEGRATING THE SYLLABLE INTO PRODUCTION MODELS

1.  INTRODUCTION °

-

We have shown that the segments which interact in errorzs
- - . ~~, )

»

belong to identical syllabic cornstituents, as definéd by our
s . . ‘

-rules, kin Chapter 2, Figure 1), “with the root as Qomain. We

have suggested that this 'syllabic-position-constraint? cén
be explaiqe& if it ié assumed that segmental'érrors occur
whenlsgg processor is processing syllébdc constituents. In
other words, Eeémental-errprs are not segmental'errofs, but
rather, syllabic constituent errors. On. this assumption
segmental\ errors _may bé "considered to, be- the result of
mis-selection of iéenticql_ types by the pr&cgssor. This
P ; .

) . - - . -t
supports Garrett's notion that the processor’  in general can

only.mis—select among elements of the same fype, given that

they occur when this type is being processed. - We are

-

claiming thi; this mis-selection occurs when -the _sydlabic

constituent 1s computationally relevant. It will be recalled -

that certain errors involved the manipulation of Ehe entire

coqstituents, onset, peak and éoda (generated by PSE-S);

others .inyolved " sub-constituents of the. onset ané coda
_{(generated by PSE-0, ahd‘PSE—C)a Since the sub-constituents

are different types from the higher nodes, onset, peak and

- . . w -

-

275
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coda, . there ‘must be two levels of processing at which

—

Garrett's - see. Chapter 2, Section 3.).

d ‘ .
In order for our. hypothesis to be more than simply an

observationally accurate description of the facts we must

determine whether it can be'integrated into some model of the

production process. In addition we must show that roots are,

PR

at some level,. computationally relevant and moreover that

they are computationally relevant -when' segmental errors
occur. We -must also "~show that syllabic structure 1is

computationally relevant, that is, there must be gooa reasons

_for assuming that. the oroduction mechanism requires syllable

structure information in its orocessing. Clearly it would be

less - than exolanatory to assume " that syllable structure 1is

asszgned simply so that the processor can mis- select svllablc

constituénts. . T

,r-ﬁ\j:-—mhis leads us to the more general question of levels of

’ ) - § ' ) N
adequacy for prdBuction models. In the Introduction to this
- thesis we outlined what is meant for competence theorists to
* achieve observational, descriptive "and explanatory¥levels of

adequecy.' Can one specify analagous levels for a production
theorist? ¢

A theoﬂy of productlon atte;pts “to ecify how it is
that a speaker translates an idea.-into an ut erance. In the

- -

- 7 L. ’ - & . l * _.'
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segmental'errors can occur given our assumptions (based on’

) ’
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long run, the hope is, that the neurological processes wﬁiéh
achieve this 4ranslation will be able to " be specjfied.
Presumably such processes are common to the species so we
might consider a theory of prodpction te have achieved a
level of explanq;o:y adequacy if it were to specify precisely
those aspecté of - production that .weré universal, the
paraheters left open, and the possible values these

parameters could take.

A produc¢tion model of a particular language could be
considered to reach a level of observational adeguacy if it
were to generate all and only the possible utterances in that

language. -Minimally, therefore, it 1is encumbent upon the

\;;;Zch modeler to account not only for error-£free utterances

but also £ those that are not error free, and only those.
It appears that both the explanatory and the observational

Y

leﬁe@; of adequacy from competence theory have their
counterparts in ‘pFOGuction. But what o¢f descriptive
ad@quacy?l It 1is 'mot at all clear to us. what might be
suitable criteria for ascribing such a level to models of
production. Lei us assume, however, that if a moéel succeeds
in pinpoirting -the actuél locus of all possible errors within
the normal production mechanism it has gone part of the way
toward reaching descriptiwve adequacy. That is, if the-model

can specify where and how an error occurs, (not why - which

was Freud's concern; hence ‘Freudian slip") within a
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‘framework which is required for error-free processing it will
be at least "partially descriptively adeguate; This entails
that any mechanism .used to aécount for errors must be a éart
of normal error-free processing. It can not be ad hoc; it
- can not be a device which only accounts for errors. With
s ‘
respect to our comments above regarding’ the neccessity for
}11ustrating the computational relevance of roots . and
éyiiable structure, we are tequiriqg'of our hypothesis tq;f
it Be descriptively adeguate in this sense. We will want
independent evidence that the processor handles rcots, and we

will want evidence that processing requires syllgbfe

structure. There 1s good evidence for both.

Firstly 1t appeéré clear that véry general low %evel
allgphonic processes require the notion 'syllable' for their
maximally simple statement. (See Chéptér 1 ané references

-
therein.) It is also clear that low level allophonic rules
apply whether or not errors do,. or do not occur. However
these general processes are at work after the occurrence of

errors. For “instance in (1) - (3) the allophonic variants

are those appropriate to their error induced environment:

(1) paint the studio ) spaint tudio
[P} £l o~ el (&P
. (2) the party of Pats ‘ patty of'ﬁarté

(D] [£2] [D] [£?]
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(3). guinea pig hair ...hig pair

I [¢e] : [E] (e}

B
Since syllable-based allophonic rules apply it seems clear

that syllable structure is required, but since they apply
after errors occur it is not necessarily the case that
syllable structure is available when segmental errors occur.
There age good arguments that the production lexicon contains
" syllable - structure however, (see our section on Gérrett's
model below) so since segmgatal errors :must occur after
iexical retrieval, syllable sFructﬁre is aééilabie to the
procegsor when thé;e errors occur. Thus we are on the way
towards explanation. Syllabic <constituent structure is .
available when errors occur and i; is required for allophonic
processes downstream of the error. We must ‘still explain-
precisely when the processor is selecting and mis—selecéing
these syllabic constituents and if possible, whyX . We wil{:::i\

see below that within Garrett's model we can EFcount for the

'when', but not the why.

-

With regard to roots. There is clearly some level of
processing when roots are separate from derivational. affixes

- not only inflectional affixes. Consider 'the following

errors in. Table 1 from Fromkin Class R.
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Table 1 < .

Derivational Morpheme Errors

Fromkin.Class R - Ca
groupment ‘ | (grouping)’
intervenient . (intervening)
motionI? . (motionless)
oftenly , (often) .
acoustgl {acoustic)
explanatings i (explanation)
perceptic {perceptual)
ambiguél {(ambiguous)
horizontical ' (horizontal)i
pec;liaracy - - ) (peculiarity)

It seems clear that none of these "words" is a lexical item.
But they all seem to be the product of morphological rules of
English. " They indicate clearly that at some level the
. processor distinguishes roots from derivational affixes. (We
saw this separation with respect to inflectional affixes 1in
Chapter 2, Section 10.) Thus we have indépendent ev;dence
that roots are computatiénaily ‘relevant at some level of
processing. As was true of the syllable we must show that
they are‘ éomputationally relevant when segmental errors
occur. ‘We £ind that within Garrett's hodél’they may be. 1In
other words, in order for our hypothegis to be supported we

must determine whether any current model of the production
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process can accomodate it in a non ad hoc¢ manner. It will be
2 gc ot |
our purpose in. this chapter to consider whether this

accomodation is possible.

S
-

A number of spgech produétion models have been-défived
qufhe basis of speech erroré, three of which” we will look at
in\tbis chapter. éach oge of them pinpoints the‘loéus of
‘ ségmentalt"errors S0 it will be our purpose to determine

whether our observations regarding the role of the syllable

in these errors can be incorporated at these loci.

In Chapter 2 we referred to various aspects of Fromkin's
+ and Garrett's model, arguing for and against certain features
in the 1light of our'findinng We will reiterate here for
expository purposes, wanting to present a clear picthrg of

how these models account for segmental ertors.

In Section 2 we will describe the most recent (1984)
version of Shattuck-Hufnagel's model. We consider her model
first because Garrett has regently (Garrett, 1982) suggested

>
that her notions regarding segmental slots be included in his

model. Our hypothesis cannot be incorporated into her model .

because she believes that lexical items are not syllabified.

In Section 3 we will discuss Garrett's model in'depth;

His empirical coverage is extensive and we shall see that our

o
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notions can Dbe integrated-into his. model and, we believe,

extend its empirical coverage.

.

in Section 4 we wiil look briefly at Fromkin's account
of segmental .errors comparing its scope to Gatrett's model.
We shall see ﬁhat it does not face certain ‘problems Gar:etf
and Shattuck-Hufnagel face but neither has it got the depth

of empirical coverage enjoyed by Garrett's model.

’ ﬁe find that ‘there is one intractablé problem fo; ayl
these models: why is it that segments which ‘must begin in the
correct serial position in the lexicon end up out of position
in speeché The . fact that words turn up in incorrect
positions is less mysterious. Sentgﬁces have to be built and
during constfuction things can go wrong.. But words do mnot

have to be built. Why do they get 'unbui;t'?

In Section 5 we will consider one attempt to deal with
this problem, Crompton's {1981). We shall see that he

doesn't altogether succeed.

2. The Shattuck-Hufnagel (1984) Account of Segmental Errors
and the Role of the Syllable in This Account

The Shattuck-Hufnagel model of the production process

®
was designed specifically with normal speech errors in mind.
The aim was to build a model in which one could pinpoint the

locus of the various types of speech errors. Of interest to
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us here is her account of sub-morphemic segmental errors and

the role that the syllable has to‘play in this account.

Shattuck-Hufnagel ©points out that -a most puzzling
characteristic of segmental errofs is the fact that although
segmental position mhst bé'included.in lexical rebresenta—
tions,  (apt ¥ tap o pat), ﬁor some réason segments sometimes
appear in. incorrect positions iﬁ utterances. For instance
'felony’ coﬁes out as 'feneoly' and 'feetj moving' as 'fuwt
meeving'. Shattuck-Hifnagel concludes, on the basis of this,
that at some peoint in the production proééss feaﬁure métrices
defining particular segments are separatgd from their
positional slot in the lexical representation. The segments
a;; later reintegrated into'their correct positipn. It is at

this point, the point of re-integration, that segmental

errors QCccur..

. . A Y
As she herself realizes, this separation and

re-incorporation of segment  and positional slot was

completely ad hoc in the ‘original model. She believes,

however, that recent developments in non-linear ' phonology

provide independent theoretical support for this separation.

The part of her model which corresponds roughly to the
phonological component of, the grammar, she calls the Phrasal
Prosody Component (henceforth the PP component). This

component computes - all prosodic characteristics and deals
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-with all allophonic variation .in utterances. - It integrates
all linguistic and extra-linguistic information into its

computations. The final out-put would appear to be a motor

-

programme.

Two components in the PP component.are of interest to us
here. The firét Eontains t;o representations: {i) -~ an
unordered set of segments from the pre—activaied lexical
items, and (ii) a sequence of ordered .slots. Each of the
‘'slots carries what she refers tbgas a ‘'description' of the
segment ﬁhat occuplied it before they weré separated.  This
‘description' must incluae, minimally,‘a list of éistinctivé
features,-or else the slot and filler must be co-indexed.

The second sub-component, the scanner-copiﬁy, will be

responsible for re-associating segments and slots.

The slots éfe part of the phrasal frame (cf. Garrett's
{1980}, (1982) model) where grammatical morphemes such as
‘plurai' havé not yet béen spelled out. Supported by the
slots in this phrasal frame is the syllabic structure of the
phrase. "It is not at all clear how syllabit structure ‘has
been gssigned but syllabification, and -re-syllabification
where necessafy, is done in the PP component.
Shéttuck-Hufnagel gxplicitly rejects the notion that 1exf€;l

representations include syllable structure but at the same

v
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-

time insists that segments are reinserted into slots which

sugp&rt syilabic structure.

-

-

Perhaps slots are assigned syllabic strﬁegﬁre on | the
basis of.the 'descfiptions} of the  segments which the slots
carry with tﬁém. This rules out the poséibility of a simple
, cd-jndexing algorithm applying when the two are separated
because ~ft_:_-ature spécifiﬁations are required for syllable

structure assignment.

-

The séanner-copier re-assigns segments to their slots,
'by reading the 'descriptions', scanning ghe segments for a
correct match, and fiqaliy cﬁoosing the appropriate one and
re-inserting 1it. In- the 616 model . the scannef-copier's
fuﬁbfion was simply to re-assign serial order to segments.
In the extended model‘ this is only a by-product of its main
function which is‘to assign segments to their position in the
syllabic structure asgociated " with the slots.
She;;uekiﬁafnagel rightly believes thdt a great deal of the
processiné that goes on in her PP-component, such as stress
assignment, allophonic variation, etc., 1is depe;dent upon
syliabic structure. By incorporating it into  her sloﬁ
representation her model is strengthened in being able to

handle such things. She believes that at the same time she

motivates her separation of segment and slot.
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She compares ‘her slots to the <CV skeleton in
aﬁtosegmental modgls (cf. Goldsmith (1976); McCarthy (1979),
Clements and Keyser (1983) and Chapter 1, Sectioﬁ 3.1 and
3.8) and egquates her slots with units of timing and cites
Halle and Vergnaud (1980) inhthis regard. The represeﬁtation
which would result afﬁer re-assignment by the scanner—copfer

does indeed resemble a representation  in Clements and

- Keyser's theory. . (See Chapter 1, Section 23 above  for

detailed "discussion of the 1atter.)' Hers_is a hierarchical

syllable however, based on the template in Fudge 1969. The,

two representations which would be appropriate for ‘pats’ are

compared in Figure 1 (a) (Clements and Keyseril and (b)

(Shattuck-Hufnagel}.

| , Figure 1 )
(a) s . AN s
S Cc v c cC
| N
P a t s 0] R - Termination
l /\
N c
1 | |
« c. v o c
I | |
D a t s
A Clements & Keyser syllable A Shattuck-Hufnagel syllable

Although there 1is independent motivation from theoretical

phonology for this separation of levéls it is_not at all
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cleaT how the formalism of autosegmental phonology can be

incorporated into the Shattuck-Hufnagel madelj

In autosegmental theory the units on each tler are

. sequentially ordered within their tier, and these units are

associated with the elements on other tiers by highly

constrained rules of association. The association rules will

vary in patticular details depending on the type of tier
involved but nevertheless they involve precise algorithms.

Similarly, lines of association are broken only with good

reasoﬁ, Assumming that Shattuck-Hufnagel starts with a-

representation in the lexicon of segments and slots as in

~

‘Figure 2 (where the C's and V's represent her slots), by the

time the representation reaches the first sub-component of

the PP component it might look like Figure 3 (a) - (b)

Eigure 2

Lexical Representation of Shattuck-Hufnagel

-

C v cC
g ' | I !
P a t

Figure 3 - )
Lexical Item Scrambled

(@) S (b) £t p a
'd/’/ﬁ\\\h
,/’A\\ : T
N cC

@]
<4
:

_—
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The lines .0f association between the segmental and the cv

levels must be broken of_else there will be nb explanation

for. segments appearing in the wrong 1position in sﬁeech
errors. For the same'reason thé.segmenté must be scramﬁled
ox they could simply be mapped one-for-one and there would be
no errors. The orig?nal problem-with thermodel-remains - why
is the relationship betweén& the' ;wo levels completely
severed, énd ;hy do seguentially ordered segménté suddenly
become spraﬁbled? The answer remains ad hoc; ta‘accpunt for
speech erfors. Supposing that some independent re;son can be
advanced f&r this there remains tﬁe problem of re-association
of the two levels within an autSSegmental framework. ' There
is no mechanism within this framework which could duplicate
éhe function of the scgnner-copier.‘ The scanner simply

searches for the correct segment among an unordered set. The
g -

result could be a representation like Figure 4..

The Result of the Scanner Copier

’

' C>‘<V><
- . - £ h a

-

This is not a possibie representation within autosegmental
theory. The analogy between Shattuck-Hufnagel's representa-

tions _and éutosegmental theory-is superficial at best. In

the former the, segmenEal tier 1is wunordered, an option
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unavailable in the-&heory, and the principles governing the
insertion and deletion of- association lines are not honoured

(cf. Goldsmith, 1976).

We have .seen how Shattuck-Hufnagel .incorporatés the
s&llable into her model of production. It provides the
structural frame into‘which ségménts are inserted. 'What kind
of evidence does she giQe for its inclusion in the actual
process . of préduction (in faddition to the arguments from
theoretical phonology regarding i%s’function in determining
stress and allophonic vaiiants)? She bases her argument on
80 polxsegmental'sub—morphemic errors from the MIT corpus,
Of the 42 errors involving onsgt clusters, 36 involved the
entire cluster as in 'cop the star' for 'stop the-ca;?ﬁ and
ﬁot- just a part of the cluster, as in 'sprit blain' for
"split brain'.? She concludes-on this basis that there is a.
Syllable wunit ‘'onset', and fhus, by iﬁpliéation, a unig
's'yliébl.e'. Similarly, she finds .10 rhyme ‘exchanges3 and
. argues that the rhyme- is therefore a ‘viable. unit in the
production.procesé. (Se%“Chapter 2, Section 7 for arguments
against thig conétituent:) She doesnft discuss the coda or
£he affix and is puzzled by the 5 CV (i.g. onsét-peak) errors
Since usually this sequence is not considered a syllabic

constituent.4
) ~ .
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It's not o;vious that her evidence for the syllable is
very strong. .The onset errors are all word initial and this
would support a sub-unit of tﬁe.word, not of the syllable.
(See gggbw for Shattuck-Hufnagel's hypothesis regarding
this.) Aalso, she has only 10 errors which involve the rhyme,
not  an enofmous number considering the si%e »éf the MIT
corpus.l (Thg 80 errors looked af'constit@te the entire set
of polysegmental sub-morphemic exchanges in the coﬁpus - not -
" the whole set of segmental errors.) And too, she ggnores the

fact that there are only five more rhyme -errors than there

are-onset-peak errors.

In fact, her model predicts that polysegmental errors
which actually involve syllabic constituents will-be a matter
of chance. The 'scanner-copier is selecting segments, not
syllabic .constituents, when mis-seleqtions occur. . For
example, to écbéunt for polyseémental errors which invqlve
the rhymg she suggests that VC sequences destined for this
unit might SOmetimés "be transferred togetheér even though
lexical representations are not syllabified. Since segments,
and hence VC sequences have! not " been syllabified the
scanner-copier is not searching éor syllabic constituen;; in
this model. This model predicts Mhat there will be no more
errors involving constituents, than there will be errors

involving non-constituents. The relatively high frequency of

onset errors_ compared to CV and VC (rhyme) errdrs is in fact

A
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evidence against, not for, the model as a whole, because it
_predicts that er;ors which involve syllabic ‘constituents as
opposed to non-constituents will be a matter of chance. This
high freqﬁéncy of onset er;ors is support for the onset as a
constituent of some-kind -- a word or syllable sub-unit and
the model must be revised in order that the frequency facts
may be predicted. Shattuck—ﬁufnagel suggests that
word-initial onsets may have a special status in 1lexical
répresentatioﬁs., They appear to play a special role in
lexical access.(Marlsen-wilson and Welch, 1978; Cole et al.,
1978) and 80% of exchange errors in Eromkiq‘s UCLA corpus

involve word-initial onsets.

This cbservation of Shattuck-Hufnagel's regarding
word-initial onsets is a means of distinguishing.'the
processing level at which onsets, peaks, and codas are
selected £rom the one at which-subQCOﬁstit&ents of the onset
and coda are selected. The fact that 36/42 of
Shattuck-Hufnagel's onset errors involﬁe the | entire
constituent is interesting. We found many more unambiguous
part errors (see Figure 2). This discrepancy in our
distributions we believe can be explained partly on the basis
of the fact that all of her errors involve word-initial’
onsets;_\\lndeed we found oﬁly one error out of 149 onset

~

cluster errors which involved a medial cluster, and it
—-—-"\ .

involved a single consonant being replaced by a sequence:
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(4) alfalfa sprouts ‘ als?alfa frouts

The cluster that moves (which :is not. an entire cluster) is
from word initial position. This suggests to us that lexlcal
'look ~up may Dbe 1implicated when entlre onsets and codas are
involved 1in errors. We will show how thls fits into
Garrett's model in Section 3 below.

Sipce the Shatttuck-Hufnagel model defines the locus of
errors %to be the point at which the Scanne:;cgpier selects
unsyllabified segments for their're-incorporatiqn into their
positional slot, the‘ model predicts that exrors involving
whole syllables should be’strictly a matter of qhance-and
hence relatively rare. Thé evidence sﬁpports the model 1in
this regard - very few errors occur which could be classified
as sylléble errors. Those that one does find are almost
invariably morphemes or 'pseudomorphs' (cf. Garrett, 1975) as
Shattuck-Hufnagel éoints —out. Inter/es’ﬁnglyf this 1s also
true of the-German errors h{ the Meringer corpus (Meringer
and Mayer, 1895). For example, ‘'Lackner and Goldstein'
becomes 'Goldner and Lackstein' (MIT corpus) and the German
‘Luder ins Loch' becomes.'Locher ins Lud' (Meringer coréus).
Both of these involve morphs which are concomitantly
syllables = 'Loch‘, 'Gold’', etc; Syllables in this model are
immoveable structures in the phrasal frame - they are not

. manipulated or selected by the scanner-copier. Thus they can
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not be MIS-sélected; no more than sub-syllabic constituents
can. The syllable Kas a passive role in this model; it is
the structure used in the determination of the prosodic and
éliophonic shape§ of utterances. It is the domain for the
application of vatiqus phonological rules. ° Any segmental or

-

‘polysegmental errors which appear to involve the syllable or
its constituents are, within this model, a mere artefact - a
result that is inevitable due to the fact that syllables are

made up of segments. And in this model, it is segments or

segment sequences that are liable to mis~selection.

There are two main problems with the model:

(i) It -is guite clear £from the data that we have
analysed, that segmental  errors are highly constrained by
their syllabic position; onsets are involved with onsets;
§eaks.with peaks and codas witﬁ codgé. Errors always involve
elements of the same syllable constituent. A mocdel in which
syllable constituents are actively processed by the processor

can prédibt this - a model in which unstructured segments are

processed, can not.

If Shattuck-Hufnagel . were to allow syllabification
before her segments and sloté weré separated, or tclude
sYllable sfructufe as part of a lexical representation, this
problem would be overcome. However, 1f she were to adopt

either of these proposals as.a solution to the distributional

i N\
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facts noted in (1) she would coﬁcbmitantly lose hér
mativation for separating segments from their slbts. Slots
support prosodic sfructure in her model, not segments., It is
with this characteristic that she .justifies their-geparation.
It is in the assignment_ of segments to their ©prosodic
structure, built on the slots, "that segmental errors are
hypothesized to occur. But, as we have seen, this hypothesis
is not supported. . Syllabic constituency membership is a
constraint on which elément; may interact in segmental

errors. Hence syllabification must be ‘accomplished before

the occurrence ©f errors, not during or after.

To sum -up, we can .nat integrate bur hypothesis into
Shattuck-Hufnagel's model because it would entail that she
lose her motivation for separating segmentshfrom their serial
poéition En lexical represeﬁtations. The role of the.
syllable . in her model is to provide the motivation for this
separ;;ion.l Hence although the syllable is crucial in her
sccount of segmental errors, it can not account for the

syllabic-position-constraint.

It appears clear that syllable structure must be
assigned to the units involved  in pzo@ya@%on as
Shattuck-Hufn;gel believes. However ,there 1is no motivation
‘for separating segments from their serial slats when sucﬁ'

structure is assigned. We are left with the problem which .

-
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1

Shattuck-Hufnagel was trying to solve in this extensioh of

her model:

(ii) There is no motivation for scrambling segments
which must 6rigiﬁally be sequentially ordered-- other than to
gllow one to account for misordered segments in speech
errers. This is obviously ad hoc. And as we ;aw‘above, her
belief ‘that the principles and repfesentations of

autosegmental theory could be of help in this regard, was

unfounded.

3. Incorporating Our ﬁypothesis into Garrett's Hodels

(i) Introduction

The Shattuck-ﬂhfnagel and Garrett models of speech
production are both dérived on the basis of errors in normal
populatidns. The structures and processes of their models
are specifically designed so as to be able to account for
each common errof type. Both models specify the iocus of
segmental exchanges and our purpose here 1is to determine
whether our observations regarding the syllabic constraints’

on such errors can be integrated into the models at the point

-
- e

where these errors are hyp theéiqu to occur. We saw that in
the Shattuck-Hufnagel model syllabification took place after
segmental exchanges took place6 and hence the model could not

account for the syllabic constituency constraints in such
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errors. In the Garrett model, lexical representations appear
to be syilabified and exchangé errors involve these LRs, so
it may be possible to account 'for our obervations in this

-

model.

In the original Garrett model there wgfe'no segmental
slots - but récently (Garrett, 1982) he. has . suggésted
integrating the Shattigerdfnagel slots into. his model,
slthough he doesn't specify how. ‘We will first outline the
model's general features and then'congider in detail how this
integration might take place. We will then IBOE at how this
change ngects‘the model's empirical cbverage - particularly
regarding the errors whose locus is hypothesized to be the
location of xbiswintegration. We will see that with minor
changes our hypothesis can be incorporated and the empirical
coverage improved, but the major problem associated with the
Shattuck-Hufnagel model remains:  Why do segments lose the
serial position that they must originally ccc;py. in the

q
lexicon?

(ii) The Model: General _ -

- N

As.a working hypo£hesis, Garrett provisionally assumes
that "...the computational decompeosition of 1language pro-
ce§sing'does, indeed, reflect the'gfammatical decomposition
of the language faculty" (1982, p. 21). Therefore,'although

his model's observat;onal base is the data of performance, in 3
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particular spontaneous speech errors in normal populations,’
ﬂis analysis of the data is couched in a Cho&skyan framework.
His modél, like TG grammar is modular. It includes tﬂree
-independent‘and temporally ordered levels: the message level,’
Athe sentence level' (the.first spécifically'linguistic level),
‘and the articulatory level. Each of fhese levels may have
its own independent™ sub—compogénts, that is, sub-
representations éqd processes which apply solely _to these

t—

representatibns. Indeed the sentence 1level, the level' his
model is principally concé;ned with, includes .at least two
1evels,B the functional and the positional levels. The
respective representations ;gd procésses of ' each o¢f these

appear to more or less correspond to those of the syntactic

and .phonological cOmponents of the grammar.

Garrett postulates these two levels, -or computafional
types, on the 'basis of two thinés: (1) the surface domain
which error elements traverse, land (ii) the grammatical
categoryl'meﬁbgrship of the elements involved in errors.
These two reflect what he refers to (l97§i pP. 237) as the two

principles of errqr analysis discussed above (Chapter '2,

Section 3.).

In his analysis of speech errors Garrett found that he
could classify exchange errors into two broad categories: (i)

those whose error elements respected grammatical. category,
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‘and occurred between . phraées (or clauses) and (ii) those
whose elements more often involved distinct,qategories, and
occurred  within one phrase. He concluded therefore that
there were two levels, the functional, where grammatical
category  was computationally relevant and which was
ﬁulti-phrasal {2 two-clause limit being "...the best working
hyﬁothesis" (1982, p. 63)) and the pogitional,- where.
grammatical category was not implicated and which consisted
of one phrase. He found segmental exchanges to have the

characteristics associated with this, the positional level.

(He doesn't specify the 1locus of perseveration and

\
4

ant1c1pat10n errors, believing they are errors of a different

type. ({See below for dlscu551on regarding thlS division.))

The functional level is developed under message level
.control. Major category lexical items (N, V, A, and P) are

assigned to their phrases and given their grammatical‘role.gl
10 a misassignment at this level will lead to an error like
(R)
(5) Well you can cut rain ©  ...trees in the rain
in trees . :

where two nouns have been assigned to the incorrect phrase.
In the construction of the functional 1level representation
the processor is manipulating syntactic categories, hence we

expect errors at this locus %o be insensitive to sound or
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meaning. This prediction regarding modularity is borne out.
Words which exchange interphrasally belong to the ‘same

syntactic category but show no mearing or sound relationship.

Segmental errors, on the other hand, do exhibit effect;
for sound. "In significantly moré cases than is fo ée
expected in a-réndom distributiou_thé two elements involved
in. a substitution error are phonetically similar to one
another" (Nobteboom, 1973, p. 149). {See also Shgttuck and
Klatt, 1978, Goldstein, 1980). Therefore, they are
hypothesized to occur when the processor is dorkiné on
phonological rebreseptations. In Garrett's model the module
congcerned with these is the positional 1level hence it is
here, in the construction of this level, that we should be

-

able to account for our obervations regarding the syllable.

(fii) The Positional Level Slots

The positional ‘level' is built under funmctional level
control. 2 single phrase planning frame 1is built on the
basis-of functional level information. 1In the oriéinal model
this frame' included phrasal stress and serially'ordered sloﬁs
for major class lexical 1items. Inflectional morphemes and
other minor class items such as determiners were also part of

the phrasal frame. These latter were attached 1in their

-appropriate positions after the major class items had been
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inserted into their phrasal slots. This order of events

explains why grammatical morphemes have the form appropriate -

to their error induced environment. For instance in (2)
(2) It pays to wait — waits to pay

the present singular morpheme is pronounced ([s] and not [z],
as it would be if it were attached” before the error

occurred.ll

The po‘itional level has been ch‘anged slightly in the
most recent (1982) version of the model. It is at this level
that Garrett suggests in;prporatiné Shattuck-Hufnagel's ideas
regarding serially ordered segmental slots (see Section 2.
above). "...a detailed segmental skeleton for each lexical
site would be a part of the planning f£frame andéd lexical
retrieval would provide the detail of that structure"”
(Garrett, 1982, ». 51). That is, the slots would be built on
the basis of the segmental information available at the
functional level and later fleshed out on the basis of the
second lexical retrieval. (Lexical retrieval in the model
will be QEScussed below.) Therefore the phrasal frame now
includes not only slots for maibr category items but fhese
slots themselves are made up” of slots. These slots support
syllabic structure and, more generallf, higher prosodic

structure. '

Q
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This is only a small changé in the model but, as might
be' éxpgcted from 2a theoretically inferesting model, this
apparently small alﬁeration is neither “simple nor
straightforward. In a model with a faigly detailed
étructhre, a ‘minor change at one point may requf&e some -
rather extensive changes at other poings_if the ﬁodel is to
malintain its'eﬁpirical coverage. And of course each of these
changgs may reqdire their owﬁ'concomitant_changes. Whether
this snowball effect will be the result'of the integration of
thé segméntal slots we cannot foresee but certain minimal

changes are definitely required 1if the Shattuck-Hufnagel

notions are to be incorporated.

(iv) Slots and Syllabification

Recall first Shattuck-Hufnagel's motivation for

separating segments from their slots. She does this in order
to account for errors in which® segments are found out of
position - a g?sition which they clearly must occupy in the

{
lexicon. For example (3).

{3) left hemisphere heft lemisphere

. o . :
" Recognizing that this is ad hoc she searches for independent
reasons. for this separation. She believes she finds it in
" current three-dimensional models of phonology where proscdic

structure 1is on a +*ier separate from the actual feature

Y
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specifications of segﬁents. She aréues that since a}lophonic
rules often reguire §y11abic structure in their statéﬁeﬂt the_
seéments of lexical representations must be assigned é
syllabic position. It 1is during this syllable structure
. ;ssignment that segﬁental errors occurr. (She gives no
explanation for why -segments are not assigned a syllable
structgre directly, rather than first being separated from
their linear position and then .being.-reéssigneq to ' this
position once these positions (i.e. slots) have,beén assigned
a sgllabic' rolé.) In 'Garretf's' model however, lexical
representations (LRs) are already syllabified, so this aspect
of Shattuck-Hufnagel he will not be ‘able to adopt, or at

least he will lose some empirical coverage if he does.

Although Garrett éoesn't explicitly state that LR's are
syllabified, it can be inferred on the basis of other claims.
For instance, he argues that Ehe parameters used in the
second léxical retrievall? are -éhe "...parameters of form
which réiate target and intrusion in malapropisms™ (1980, p.-
©207). These parameters coincide with those used for word
recognition (Marlsen-Wilson, 1980, Browman, 1980) ‘and TOT
states (Brown and McNeill, 1966); and.GarretEfsuggests that
this might be one point at which'production and perception
processes intersect. In Garrett, 1980, these parameter{sa

include, among others, syllable structure and stress. In

Garrett 1982 we find 'number of syllables' referred to rather

T L
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than ‘syllable structure’. ) If. the feature |[syllabic] is
maintained  then number of syllébles could be available
without actual syllable structh:e. Stress, however, remains
one of the parameters, and Gerrett believes that speech error
data confirms the current formal theoretical separation of
segments and prosodic structure. The speech error data
points to the "...need for a .separation of the prosodic
features .of words and phrases from their particular lexicel
iﬁstantiation".(l9§0, p. 1977). For instance, in (6) we have
a within word geak exchange but. the correct syllable remains
o

stressed.

-~
-

(6) marsupial ) musé;plal

r

"...there 1is indeed reason to seek’ an identification...™®
(1982, p. 51) of planning frames with the, formal
representations exemplified in Halle and Vergnaud (1980} (see
Qhapter 1, Section 8.). Since stress.is built into these
representations and not segment-bound, and %fnce stress is
cne of the parameters of 1look-up, we can conclude that
sy;lable' structure 1is part of a 1lexical representation in

Garrett's model.

If we remove syllable structure from the lexicon in
order to match. the Shattuck-Hufnagel model in this regard, we
lose Garrett's account of malapropisms. To see why this is

s6 we must first outline lexical P in his model.
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<~
Initially” the lexicon is accessed via meaning. This is
done before the functional’ levelufks spéiled out and it is

here that meaning-based lexical substitutions occur, as in

(7):

(7) He rode his bicycle to school tomorrow. (today)

The item retrieved includes both syntactic and phonological
information but only the former is used in the construction
of the functional level. Subsequent to the development of

this level, lexical items are accessed for the second time.

This time the retrieval is sound-based and not meaning-based,

and in particular, is driven by the parameters mentioned
above.” Items are retrieved on the basis of the phonological
information acquired in the first ‘retrieval. It is at this

point that sound-based lexical substitutions, i.e.

malapropisms, occur. For example (8) - (9).

(8) No, I'm.,amphibian. (ambidextrous)

(9) Because I've'got an apartment now. (appointment)

(The errors associated with the two ‘types of lexical

retrieval exemplify Garrett's principles of error analysis

mentioned above: sound—basef;;) retrieval results in

_soundnreléted errors and meaning-based retrieval results in

meaning-related errors.) :

-
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At this point.in the model, no phonological'computations
have taken place ané yet as Garrett observes, stress. and
sylléble structure are often implicated in malapropisms. If
syllable structure is removed from his LRs his model will no
longer .be able to account for this. Indeed by having
~syllabified LRs, his model does not face the problem that
Shattuck-Hufnagell does in’ aéqounting for our observations
regarding syllabié constituency constraints on segmental

exchanges.

Let us' assume then, that ~ although 'barrett will
incorporate ” the segmental slot separation, %e will not
attempt to Jjustify the sepération on the same grounds as
Shattuck-Hufnagel. That is we will assume that he would not

w

want to adopt the unsyllabified LR's of her model.

(v) Slot Construction

Now the gquestion. becomes, what forms ‘provide the
requisite information for slot construetion in. Garrett's
model? Recall that‘Shattuck—Hufnagel adopts Garrett's notion
of a single phrasal frame at the positionaY level. The slots
become a part of this frame. The segmenks of lexical ifems
lose their serial position when their sition and feature
comﬁosition are encoded in the slot description attached to

each slot. That is, they lose their serial order when the
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L

slots are buéét. This loss is important in the model because
it is this, that accounts for the possibility of segments

ending up in the wrong positions in utterances. "

In Garrett's model, information at the functional level
is used to- construct the phrasal .frame. Functional level
informétion will direct the placement of-ph;asal stress, and
will inclﬁde the subcategorization facts ;hich will dire&f
the building of the phrasal slots. Presumably the lexical
choices at the functional level will now also direck the
construction.of the segmental slot structure. The reguisite
iﬁformgtion is avaiiable because they direct the
phonologicaily based lexical 1look-up. We. will refer‘\so
'buiLd;ng‘ or 'directing the construct:::?i;f tﬁe segmental
slots becaﬁsé we have. only inferred that Garrett includes
prosodic structure in the LR. Presumably the inference is
correct, and if so then ‘'selecting slot structure' would be

&

the more perspicupus account of the facts. Indeed Cutler's

(1980) observations regarding incorrect stress in speech )

errors is more support for including prosodic-.structure in
- .

- =

the LR% ‘Shénotes that if the wrong syliable in a word is

given main stress it is always a syllable that has main

stress in some derivationally related word. This means that
P .

7/ ,
‘psychologist’ is a possible stress error but 'psychologist’

. . / -
is not, the former. coming from 'psychologigal'. Further
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support for including stress in the LR comes from an error

like (10).
-~ -
: {10) Rockefeller - Fellerodker

The regular rules of English13'would assign main stress to
the penult here and not to the initial syllable, and yet the
error maintains 1nitial stress. Assuﬁe then that segmental
slot structure'is'built in accordance with the information
provided in the functional level léxical choices. When the
slot structure is builf {or selected) the segménts lose their
serial position, they become scrambled. But this means that

the second lexical retrieval will not be able to .take place.

Therefore lexical retrieval must take place before the slots

are built. Suppose it doés; the LR 1is used +to direct

lexical retrieval and this same LR is used to direct slot

construction afterward. The LR 1s now scrambled.

There are two things wrong with this scenario. 1In the

g

first place

-,

the lexical item that gets inserted into the
~slots in the phrasal frame is the item retrieved 1in the
sound-based look-up. But the segments in this item are not
scrambled; itl is the segments in the LR that ciifected the
retrieval and the slot construction, that are now scrambled.
It is this scrxambling that isathe source of segmental errors

in the Shattuck-Hufnagel model and since Garrett is

incorporating this part of the model,‘by implication, - this
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scrambling will also be the source of his segmental
exchanges. The processor {(Shattuck-Hufnagel's scanner-
qopigr) chooses-the wrong segment when it is fleshing out the
segmental slot ékeleton. If the‘segments of the 1éxicai'itgm
that gets inserted are not scrambled- the function of the -
scanner-copier 1is lost - as is tﬁé account of segmental
errors in this model. Therefore the result of the second
look-up must be scrambled; therefore it must be the form that
directs slot. consitruction (or‘ on the basis of which slot

structure is selected).

A look at both stranding errors and malapropisms leads
to this same conclusion. Recall that in Garrett's model

errors like (8) (repeated here)

(é) No, I'm amphibian. {ambidextrous)
are hypotheﬁized to occur as a result of a mis-selection by
the processor during the second lexical access. That is, the
forh retrieved in the meaning-based loock-up (in this case
'ambidéxtrous') directs the sound-based 1look-up, which can
result in retrieval of the erhé form, but it will be a
phonologicall} related form (in this c¢ase ‘'amphibian').
Suppose that the slot representation is built on the basis of
the intended ‘ambidextrous’. How could the scanner-copier
ﬁ;ssibly map the segﬁents of the incorrectly retrieved

'amphibian' ontc the slots for ‘'ambidextrous'® The two are
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clearly -not isomorphic. Either the scanner-copier has a
function —'that of scanning and selecting segments according
to the slot description, or it has, what amounts to no
function - that of totally unconstrainedly, mapping any
segment into any slot. If the scanner worked this way, we
would expect correct forms to surface.only rarely, i.e. to be
a matter of chance. This is clearly not.the case. Again-we
see that (if we are to retain a device 1like the
scanner-copier) the segmentél slot structure will have to be
built under the direction of the form retrieved ig the secoha
lexical 1look-up. Alternatively, we can look for another

&

account ¢of malapropisms.

2

We are suggesting then, that the phrasal frame of the

e

positional level be constructed on the basis of two
repreSengétions; the <functional level representation will
direct construction of the syntactic category slots and
determine the location of phrasal stress, and the forms
retrieved as a result of the second lexical access will
‘diréet'segmental slot construction of.major'class slots. This
is a reasonable solution to slot construction in Garrett's
model because his second lexical look-up is aiméd at getting
detdiled phonological information. Since segmental slots—are
a reflection of Just such detailed information it is

plausible that they be constructed on the form retrieved in

the phonological look-up.
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(vi) Segmental Slots and Stranding Errors

" This di&ision of labour also receives some support when
it comes to accounting for stranding errors like (119) in the

new version af the model.

(11) Fancy getting your model renosed. (nose remodeled)

—
Stranding errors occur after the second lexical look-up. The
stems so retrieved. are inserted in the wrong phrasal slot ié
the phrasal frame,‘ resulting in stranded grammatica% mor-
. phemes. In the earlier veréioh of the model the processor was
selecting major class phonological representations as units
from the sound-structured legiqon f&r,insertion in the fraﬁé.
Selection o% the wrong morpheme led ta‘a stranding error. 1In
the new segmental slot model  however, the processor
(Shattuck-Hufnagel's scanner-copier) is mapping segments into
slots. If the segmental slot structure 1is built for the
intended 'nose' how can the bisyIlabié 'model’ be mapped onto
it? Again, without completely trivializing the function of
the scanner this mapping could not take place. Therefore the
segmental structure selected must be appropriate for ’model’
and not ‘'nose'.’ That is, tbe selection error must occur
before the slot structure 1is Dbuilt. This means that

stranding errors in this new model c¢an not occur when

morphemes are being inserted in the phrasal frame into major
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class slots, because morphemes are no longer inserted,
3 . . .

segments (or syllabic constituents) are inserted one by one

into segmental (or syllabic constituent) slots. These slots

- -~ T

are superimposed on the phrasal slots, but morphemes as such

are no longer inserted.

In fact at this particular .locus in the new model it is
well-nigh impossible to have errors involving whole
morphemes, even if the scanner-copier were ~fairly

unconstrained. Consider what it would involve.

We know that when the skeleton is being filled with
segments by the scanner it has the segments from more than
one major class morpheme in view. Iq particular it has in
sight the segments of each of the major class forms that
belong to the single phrase being constructed. Otherwise we
would not find errors which involve. more than one morpheme

such as (12).

(12) moonlight sonata [man]light [sanuwtal’

*

At this point, thg point at which the skeleton 1is being
fleshed out, the scanner is searching among an unordered set
of segments - those segments which belong to all the major
class mofphemes which aré a part of the phfase it 1is
constructing. The scanner inserts each éegmeht as it finds

it, in accordance with information attached to each slot. It

- B -
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would be truly remarkable if the scanner were to MIS-select,
one by one, all and only the segments belonqing tq, one
morpheme, insert them into the wﬁong slots, and then do the
same thing with all and only the segments belonging to the
other morpheme involved in the stranding error. For instance
when the slots are being filled with the segméﬁts involved in

the error in (ll) (repeated here)

(11) Fancy gettiﬂg your model renosed. (nose remodeled)

the scanner has 1in view, at least the unordered set of

segments shown here.
m, n, o, a, 4, 1, z, {n oz, madl) (nose, model)

To produce the ergor thé scanner would have to mis-select all
seven segments and somehow insert them in slots appropriate
for the two morphemes. This is obviously so improbable as to
" be impossible.14 Garrett's notion that these‘ errors were
exchanges o0f morphemes and not-.indiviéuai segments = was
clearly, the correct one. But since his model now
incorporates the 'segmental. slot notions he w;ll have to

relocate the locus of these errors.

This re-location is fairly straightforward it seems.
The mis-selection will have to occur when the processor is
manipulating major class mbrphemes " as units, without

respecting the morpheme's grammatical category. (See below
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for whf this latter condition must hold.) There apﬁear to be
thfee points in, the model where these conditions are met: (i)
when the processor is directing the second lexical look-up15
(ii) when the processor retrieves the items. looked up and
(iii) when the processor directs segmental slot construction.
We argued above that slot construction (or selection) must be
on ‘the basis of the form retrieved in the second léxical
look-up and . hence {1i) and (iii) appear  to be
indistinguishable. Segmental slot constructioﬁ on each of
Eﬁe phrasal slots does not involve. any reference to
grammatical categéry, meaning, or phonological features
associated with tﬁe phrasal slots. Therefore it-must be done

on some sort of order-of-mention basis.. It appears that

.oxder of retrieval must determine order of slot construction.

It is not clear how to determine whéther the order of the

morpﬁemes retrieved is due to the functional level.directing

the retrieval 'in the wrong order or wheth?r they  are

retrieved in the wrong order for some other reason. What we
A

seem to have then, is morphemes selected in the wrong order

at some point before segmental slot construction begins.

_This méy be at (1), (ii), or (iii).

Whatever the precise location is, this change in the

‘model makes one clear prediction.  It predicts that we may

have segmental errors superimposed on stranding errors

because segmental errors will occur after the occurrence of a

e



314

stranding error. We are claiming that stranding errors occur
when whole morphemes are being manipulated by the processor,
prior to their manipulation as segments. This is required
because morphemes are now inserted into the phrasal slots
segment by segment. and as seen above, errors involving whole
.morphemes become SO improbable that they are wvirtually
* impossible. Segmental errors will still occur at this locus
in the model, because segments (or syllabic constituents) are
the type being processed by the production mechanism at this
locus. '(See below for detailed discussion of segmental
errors.) In other words, segmental errors occur after
stranding errors, and there £s no reason why stranding errors
should be }mmune to them. And indeed 1t appears'that they
ate not. -Consider the following errors, all of which we
believe are str;nding errors with segmental errors of some
sort superimposedgm DN them. {See also ‘the discusson in
—

Chapter 2, SectionlJ7.).

(12) Airforce Cambridge ambridge cayeforce--uh
Research Lab Cambridge Airforce--
Airforce Cambridge

(13) room and board bood and rorm

(14) turn the heat on " hurt fhe team on
(lS)lspice racks spack rices

(i6) books for Viet Nam Bomb for Viet Nooks -
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In (12) we have a beautifully clear case bécause the speaker

corrects .both -the errors séparately, correcting the most

.recent (according to the model) er:or- first. First the

speaker corrects the segmental error involving the exchange
v :

of onsets in Airforce and Cambridge. 'ambridge careforce' is

éor:epted to 'Eambridge Airforce‘; This exchange of a &

(null) onset for a segmentally filled onset is not uncommon.

For instance (17): d
(17) a history ideology an lstory hideology

Next fpe speaker‘corrects the morpheme exchange, 'Cambridge
Airforce; becomes 'Airforce Cambridge'. In the old version.
of Garrett's model, both of these error types occurred when
major Eateéory items were being inserted inteo the positional
level frame. Since whole morphemes as units were being
inserted there was no explanation as to why purely segmental
exchangeé should occur. - Wiéh the 1introduction of the
Shattuck-Hufnagel notion ‘we can pinpoint the locus of both
types of error, distinguishing the one from the other. * If we
were to assume that:' there was only one error involved in
(123, and-that it occurred upon insertion inte the phrasal
slots, as would have been the account in the old model, we
would have to assume that'thefe was -a mis—seiection 0of each
of the morphemes, but for some reason one of the segments in

one of the morphemes got left behind. If we were to assume

-
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that the error involved the insertion of the morphemes

segment by segment into the.segmental slots We'ﬁould face the
problem_regarding pfobability discussed above. That is, it
would involve numerous ﬁis-ﬁelections of segments rather than
one mis-selection of a morpheme, all segments being
mis-selected- except for the one initial [k] in Cambridge.
The probability of such an error is zero. Our account 1is
plausible because we distinguish the’ types. Notice that we
see no grammatical morphemes left st;anded here because thé
forms involved inciude no overt grammaticai markers but this
exchange of morphemes‘within the phrase 1is nevertheless a
stranding error, an error in which’ moxphemes .exchange :
irrespective of their grammatical category. if tﬁey belong

to the same category it is a matter of chance - it will

depend on whether there are two items belonging to the same

categoxry within the single phrase.

Consider now (13)- 'Téis could be analysed aé two
segmental exchanges, one onset exchange ('b' and ‘r') and one
coda exchange ('m' and }d‘). Coda exchanges are rare
compared to peak and onset exchanges (see Chapter-Z, Section
6.). What is tge likelihood 6f finding both a coda and an
onset exchange intersection in.the‘same two morphemes? Not
very likely, we .should imagine. On the other hand the error
could 1inwvolve "the relatively common morpheme exchange,

followed by the relatively common peak exchange. Since both



. v ' 317

1
of these errors occur at different points the intersecton of

the two in the same words is not remarkable. What we have

then, is

room and board

- by morpheme exchange

board and room

by peak exchange

bood and rorm

This peak exchange involving V+r 1is not uncommon. (See

Section 6.3 £for 'r°' analysed as a glide). For instance (18)

- (19).
(18) soup is served : serp is souved
(19) fight very hard fart very hide

In (14) we also seem to have a morpheme exchange followed by

a peak exchange.

turn the heat on

by morpheme exchange
heat the turn on
by peak exchange

hurt the team on

Similarly in (13), although. this time we have a morpheme
exchange which leaves an overt morpheme stranded, followed by

an onset exchange.
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spice rack

[+plu] by morpheme exchange
rack spice : ) ' -
[+plul _ by onset exchange

spack rice
[+plu] - by spell-out

- spack rices -

This error éoulé also be analyzed as one involving an
exchange of tw§ rhymeé 'ack' and ‘'ice', [2k]l and Iays], but
as discussed in Chapter 2 above, if the rhyme is on an eqﬁal'“‘
footing with "the onset, peak and co@a, why are the latter
three so much more often iﬁvolved in errors. The rhyme
© errors are so rare that they are vir;ually non-existent. The
few" rhyme errors there are, can have.aﬁother explanation as
is the case in the error in (15). hThe error in (16) is
intereséing. In Garrett's model it could be analysed és a
word exchange at the functional level, followed by an onset
exéhange Qben_slots are beiﬁg filled at the positional level.
This appears -to be a word exchange rather than a morpheme
exchanée_(i.e. a stranding érrof) at‘thé positional level,

because the plural morpheme 1is not 1left stranded. It is

comparable to the error~in (20). Compare the two.

{16) book for Viet Nam Nam for Viet book
[+plu] , [+plu]
. : ' by word exchange
(at Functional level)
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(20) Well you can cut _ rain in the tree
tree in the rain : ‘ [+plu]l

[+plu] by word exchange
- ‘ (at Functional level)

If (20) were a morpheme exchahge at the positional level the
efror would. strand the plural -morpheme giving the

non-occurrent (21).

(él} *Well you can cut (by spellout)
rain in the‘g;ee -
. [+p1uﬁ . Well you can cut rains

in the  tree.

‘Therefore, the error* is a2 word exchange at the functional

level. This can also be used to account for (%G). The word

exchange here, is then followed at the positional level, by
2 .

an onset exchange - the most frequent type of error (see
Chapter 2).
- .3
(16) book. for Viet Nam by word exchange
(+plu]
Nam for Viet book " = by onset exchange
[+plu]
bomb [bam] for viet by spellout

Nook
[+plu]

bomb for Viet Nooks

This error, like (15) above, could also be analﬁgéd as an
exchange of rhymes. In this case the error would invelve the

whole rhyme 'ooks' and the whole rhyme 'am', or the rhyme
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'ook' and the rhyme ‘'am' with a subsequent shift of the
plural morpheme. That is we could have eithgr {i} or (ii}.

(" N
(i) books for Viet Nam by rhyme exchange

bam for Viet Nooks

In Garrett's model, this is not a possible account of the
error because the plural morpheme has not been speiled out at
the point when segments are inserted “into phrasal frame

-

slots. His model is correct in this regard. Errxors which
involve coda clusters which are not monomorphemic invariably
break up the clusters. {See Chapter 2, Section 10.) For

instance (22) and (23).

(22) steak or chops steak or choks [Zaks]

(23) Jack's pen Jack's peck

In Garrett's model grammatical morphemes may not be exchahged
with anything; they may only be shifted, i.e. attached to the
wrong phrasal slot. Therefore the error account in (i} is

not possible; what is required is' the account in (ii).

-

tii) book for Viet Nam by rhyme exchange
(+plu]
bam for Viet Nook by shift
[+plu]

bam for Viet Nook
[+ply]
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“As mentioned, this analysis gives a status Eo'rhymésAin the

production model. which, on the basis of their rare ivolvement /

in segmental .errors, they should not be accorded. 1If Garrett

]

does not accept that syllabic constituents’ are being.

-manipulated, rather than segments which are unstructured he

would have to analyse this as the occurrence of two segmental
exchanges 'oc' for 'a' and 'k' for 'm' followed by a shift of
the plural morpheme. This would be the analysis in the

‘Shattuck-Hufnagel model. As demonstrated, this analysis just

won't stand up because it misses accounting for the. fact that .

segmental errors involve elements of the same %yllabic
constituent. The analysis in (16) seems the most reasonable
as it involves two fairly frequent error types, a word

exchange and an onset exchange. a

~

By positing a modular ﬁodel of speech production Garrett
can predict that different error types may involve the same -
morpheme at different levels. At the outset of this seéiion,
wé pointed out that by ;ncorporating the Shattuck—Hufnagei
segmental slots, his model was no longer  capable of
accounting for stranding errors as the mis-assignment of
morphemes to0 major category slots in the phrasal frame. This
1s because the morphemes are now assigned segment by segment
to the phrasal frame (or syllabic constituent by syllabic’
constiéuent). We £ind, however, that mérphemeshas pnits must

be selected before slot construction begins and morpheme

/
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exchhnges can readily be accounted for here.

ame
time segmental exchanges, which yére inexplicaple in the o.d
mpdel are readily explained in the segmenral-slot-adapfed
model, The locus of these errors remains the same as it was
in the original model -~ the psint at which phrasal skeletdns
are - assigned morphemes. = These errors now. receive a
satisfactory account because the processor in the new. model
is processing segments (or syliabic constituénts) and hence

these are susceptible to error.

—

(vii) Segmental Slots and Ségmental Errors

In the o0ld version of the model it was not clear why
uni-segmental exchanges would have the same locus as

multi-segmental (i.e. morphemic) exchanges. How culd a
segmental exchange like (24) . ///fz
{24) top shelf tof [taf] shelp

- and~a morphemic exchange like (25)

(?5) You'il have to face it square it facely
squarely- SN .

be considered errors of the same type? At the same time
anticipation and perseveration errors like (24) and (25)

respectively, were classified as errors of a different type.

{26) Rafferty is a jackass Jafferty is a jackass



323

(27) steady state vowels steady state stowels
) F

We -will"gp over Garrett's reasons for this typology  and
-suggest tha? in his new Shattuck-Hufnagel adapted model he
can not only distinguish morphemic from segmental exchanges,
as just shown, but hé can also classify exchanges,
"anticipations and perseverat%ons as errors of one type. At
the same time his insights regarding the similarities of

segmental and morphemic exthanges can be maintained. /’///#__-

/‘!
"...sound exchanges and stranding  errors are
hypothesized to occur in the processes which .associate
segmentai specifications of major category items with sites
in the planning frame" {1982, p. 57). In line with his
principles of error. analysis . mentioned above, Garrett
identifies these two error types as one type for three

reasons:

(28) (1) both involve major class items,
(i1) neither honours grammatfcal category
and (11i) both involve elements which belong to the

same phrase.

It was .this constellation of characteristics which' led
Garrett to include the positional level in his model. it
consists of one phrase, inteo which major class morphemes are

inserted - morphemes which are phonologically specified, not
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gyntactically. Hence an error at this leQel is insensitive
to grammaticai category. Both types of errors do, however,
show an effeét for soynd. According to Garrett: "...sound
exchanges and stranding errors...implicate varioug aspects of
the segmental, morphélogical and stress descriptions of their
source words" (1982, p. 537). 'Morphological descriptigns'
are implicatéd as in (28} (i) - (ii) above. Presumably the
reference .to 'stress_déscriptibns' is alluding to the fact
that in segmental and stranding errors intonation and stress
patterns are not deviant.. For instanée in '(29) the:correct

syllable is stressed,
' /. /.
{(29) marsupial d musarpial

and in.(30) the main stress remains in final position, i.e.
_on the phrasal head, despite its being occupied by the

incorrect morpheme.
. - : ; -
{30) tight sﬁorts . short tights

Consider however how segmental descriptions are releva®t in

the two types of error. There is abundant evidence that

segmental exchanges are more common among similar : elements

like 'p' and 't' than among phonetically different segments

-]

like 'd' and 'f‘. (See van den Broecke and Goldstein, 1980,

Mackay, 1970, among others). There is not one error in
confusion matrices based on over 2,000 errors invelving '4d’

~
-
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and 'y' and yet the same matrices yield about 70 involving

'p' and 't' (van den Broecke and Goldstein, 1980). (But qf.;

discussion in Chapter 2, Section 2.2.} But it's not evident
in what way segmental descriptions. are shared by morphemes'
involved in a stranding error; Certainly the errors in our
cgrpus and in Fromkin show no_such similarity. In (31) we

see several examples of morphemes that have been exchaﬁged.

(31) George lab >

bunny steak
maniac ' weekend
pump ' carve

’

Under no feature analysis could these be considered similar.
This means that the proccessor is sensitive Eo feature
ﬁéérices or something correlated with them when segmental
exchanges occur; but it is not, when stranding ef:ors occuf.

This suggests that different mechanisms are responsible for

the two types of error.

*Both stranding errors and segmental exchapnges involve
—

major class items within one phrase.16 On this basis Garrett

distinguishes segmental exchanges on the one hand, from-

anticipations and perseverationg like ({32} -- (33} on the
other.
{32) a Canadian from Toronto a Tanadian from

Toronto
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{33) so that I can start the «...5tart the §Eape...

tape back up _ .
ﬁe also distinguished the former from the latter because in
perseverations' aﬁd anticipations thefe is "...occasional
involvement of closed class category items..." (42 of the 336
in his corpus) whereas sound exchanges “;..do not often
involve those classes™ . (1980, D. 195). This class
distiéction, he co;cludes "...seems of much lesser importance
to the system which gives rise to errors of anticipation and
perseveration™ (ibid.). Certainly most anticipations and

perseverations, like exchanges, involve major class items; in

fact 88% of his corpus. Considering the fact that only in an

exchange can we be sure of both the elements involved in -t

. error, i.e. "...the confidence we <can place in the

identification of the two error loci is less {for

.anticipations and perseverations A.L.) than for exchanges or
ghifts“ (Gairetf} 1982, p. 197), it seems rather strong.to
state, aé GarretE does, that in anticipatiqns and
perseverations the c¢lass category constraint 'is of ‘'much
lesser 1importance'. In fact; ée find, unlike Garrett, that

exchanges, anticipations and perseverations are all equally

rare in closed class items.

L

We analysed our segmental exchanges, perseverations, and

anticipations with respect to the open and closed class

TN
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distinction. We also anélfsed those morpheme exchanges from
Fromkin Class S and our own corpus in terms of this
distinction. We included néuns, verbs and adjectives as open
class and excluded the  specifier systems, pro-forms,
prepositions and deictic adverbs such 'és- ‘away', ‘'here’',

'there® etc. Some closed class error” examples of each type

are:
fi} exchange - pass out ' pat ous
(ii) anticipation - of such of sub...
observations
(iii) perseveration - tag along tag alog *
We also considered Garrett's other parameter for
distinguishing segemental error types from one another - the

"within phrase; parameter. However, we used 'adjacent open
class' rather than 'within phrase'. We chose this because
it's nob&plear-what counts as ‘'within the same phrase'. It
will clearly depend on one's syntactic analysis. And égo, it
may turn out that ‘'phonological' not ‘'syntactic' 'is the
required phrasal 1label at this phonologicai level. Garrett,
for instance, would presumably analyse each of ‘the following
errors as inter-phrasal or inter-clausal and it's not clear

to me that they should be. Particularly number (34).

(34) I guess I better I bess I getter

(35) You better stop for gas A getter stop for bass
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(36) It pays to wait waits to pay

We considered an error to be ‘'adjacent open class' if
both the segments (or morphemes) involved were from open
class items which were not separated by any other open class
items. They could be separéted by closed class items .andi
still be considered 'adjacent open class’'. An error was
conside;ed to be a closed class error if at léasf one segment
{or morpheme) invoived, came from the élosed class as defined
above. A non-adjacent open class error would be (37).,

H

{37) 1f George Jackson were fekskeyp]
' . trying to escape ' '

An adjacent error is exemplified in (38).

(38) stick around and try to frick around and sigh
Ssee ' _ to tea :

The results of our analysis are found in Tables 3, 4 and
5. | .

.

In Table 3 exchanges are compared to perseverations and

anticipations. About 90% of anticipations and perseverations

involve open class items, compared to the 96% involvement of

-

the open class in exchanges.
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{b)

{c)

Table 3
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Segmental Errors in Open and Closed Classes

Eichanges
Open
Adjacent Cpen Closed Total
242 (95%) 3 (1%) 11 (4%) 256. (100%)
Perseverations
Open :
Adjacent Open Closed Total
74 (78%) 11 (11.5%) 10 (10.5%) 85 (100%)
Anticipations
Open
~aAdjacdent Open Closed Total . A
128 (84%) 11 (7%) 14 (9%) 256 (100%)

-

This 6% difference would not seem to warrant Garrett's

contention that open class membership is of "much lesser

importance”" in perseverations and anticipations.

1
In Tables 4 and 5 can be seen

segmental errors compared to morpheme

the distribution of

exchanges (Garrett's
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stranding errors) on the basis of these criteria. 1In both
cases 'open adjacent' items are  involved most fregquently,
(87% and 86% respectively) and the-closed class very rarely

-

(6% and %% respectively).

Table 4

Morpheme Exchanges According to Word Class

. Open Open
Adjacent Non-Adjacent ° Closed Total
55 (86%) 5 (8%) 4 (6%) ~ 64 (100%)

(i) Errors from Fromkin (1973) class S and from our corpus.

Table 5

Segmental Errors According to Word Class

71 open Open .
Adjacent Non-Adjacent Closed Total -
457 (B7%) 30 (6%) 38 (7%) 525, (100%)

-

(1) Errors are classified as open iff all segments are S$rom
open classes. They are classified as closed if at least one
segment 1is from a closed class. : :

(1i} Open-Adjacent errors involve two open class words, where

"if there is any unit between the two it belongs to the closed
class. P

e
That 1s, Garrett's™analysis (i.e. using a ‘within phrase®

criterion}) brings out a distributional pattern which is
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common to stranding errors and exchanges. Our analysis
brings out this similarity, but it also brings out the
similar distribution pattern of  anticipations and

-
.

perseverations.

x- It " is also noteworthy fthat in all three types of
segmental error the interacting elements belong to the same
syllabié constituent. That is, they are similarly
constrained. Their relative frequency of occurrence in each
of the syllabic constituents is also interesting. Onsets are
the most common 1locus for all three types, and codas the

least common. See Table 6.

o S Table 6

Syllabic Position of Different Error Types

u

Error Type Onset/Onset Peak/Pgak Coda/Coda | Totals

Perseveration | (72) 75%  .(14) 15%  (10) 10% | (96) 100%

Anticipation | (103) 66% (34) 22%  (18) 12% | (155) 100%

Exchange (177) 69% (49) 19% (31) 12% | (257) 100%

Totals | 352 97 59 | s08 -100%

(i) 19 'V+r' errors included as peak/peak errors +(see text,
Chapter 2, Section 6.3)
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. Nooteboom (1980) poihts out that a number - of

anticipations may in fact be corrected exchanges. Aan

of this in our corpus was (39)

$

(39) I'm a burn victim I'm a vurn—- h

oo '
where the speaker was aware that he was about to say 'bictim’
but @idn't. fhis is another indicatioﬁ that anticipations
and exchanges may have the‘.same source in the production
mechanism. Perseverations may be different. They=appear to
" involve a relatively high humber of onsets and a low number
of beaks 'compared -to the other ﬂ&o. They may have a
different source, or more than one source for %nstance.
Pe;haps they have one source which is the source .0f exchanges
and anticipations and one .éource which is unigque to.
themselves.

It seems not unreasonable to hypothesize a similar
sourée for all three types- -e bearing in mind thét

perseverations may have more than one source. All three

types share a number of characteristics listed in Table 7.

-
-

v
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Table 7

Characteristics Shared by Exchanges, Perseverations and

Anticipations

~

(1) The interacting segments are often similgr in terms

of phonetic featurxes.

.
-

{(ii) They all involve segments which belong to the same

syllabic constituent, i.e. they are all constrained

by their syllabic position.

"
(i1i) They all occur most frequently in onsets.

* ° (iv) They all usually involve elementé from open class

items and ‘most often, adjacent open class ifems.

and (v)-They do not honqg; grammatical category. )

What we notice here is that the final two characteristics -are

those which led Garrett to hypothesize that exchanges  aand

stranding erro«s were errors of the same type (although he
used 'within L one phrase'}. We ‘are suggesting that
anticipation, perseveration and exchange errors all implicate

the same mechanism and that this mechaniém is not the source:-
| .
of stranding errors since the first three characteristics are
&
unique to- the segmental errxor types. They do not apply to
) - . ‘

stranding errors.

v -
4

How then do we' explain Garrett's insight-the final two

characteristics? We explain it in the same way that Garrett

did. They all occur in the construction of the phrasal frame

N T ow
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of Fhe positional level. The difference in the segmental and
. the mpréﬁemic erfors_is due to their different locus in the
construction of this frame. tranding errors occur when the
processor accesses or retrieves morphemes from the 1exicoq in
the phonologically based lexical look-up. The processor
misorders the morphémes before they are used‘to construct (or
select) the'slops in the phrasal slots-available.for these
morphemes. In Garrett 1980, before the. adoption of the
Shattuck-Hufnagel :deas, the locus of the stranding error was
the actual insertion of the morpheme into the major c¢lass
slots. Morphemes were selected in the wrong order for
insertion. In the new version of- the model this can't be

right because segmenhs are hypothesized to be inserted at
B S~

this peint - no%t whole morphemes. But the change is minimal,

that we suggest. We showed that thé morphemes selected from
the seich look- uo must direct segmental slot construction.
The pProcessor as hef ore, shlll selects morohenes, and selects
them in the wzong crder. The difference is that now, in the
new ‘model, the procésso: is selecting morphemes not for
direct insertion into pﬁéggai slots, but rather in order to
direct cgnst:uction of the segmentél sloés in the phrasal
\
slets. This particular selection was not reguired in the
earlier version of the model because there were no séegmental
slots. Garrett's observations regarding the githin phrase

and open class category constraints which stranding errors
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obey, and their disregard for grammatical category, are still

accounted for. Lexical access and retrieval in the old-model

~

‘were preparatory.to, and limited by,'the phrasal frame under

”

construction. That is, the morphemes that were selected were
those that were to be inserted in a single phrasal frame.
This 1is still the case. But now the morphemes are not

inserted, they direct slot construction. _

The segments of thése same morphemes are then inserted
into the slots in the phrasal framel When the processor (s
selecting these sggmenté (i.e. syllabic constituents) it may
mis;select,tand what yill'result will be a perseveration, an
anticipation or an exchange of similar syllabic cons&ituents.

. 4
The fact that these errors are also characterized by the

gualities associated with stranding errors is also explained,

They are due to the fact that the syllabic constituents being

manipulated are those that come from the open class mOrphémes

which~have been selected for construction Jf the positional

level phrasal frame.

{(viii) Conclusion

In this section we have considered how the segmental
<
slots of the Shattuck-Hufnagel model could be integrated'into

the Garrett model without a loss in empirical coverage. We

-

‘have discusséd at what point in the model segmental slot



. 336

construction must take blace and pointed out what changes
were concomitantly required to maintain empirical coverage.
We have seen that segmental slots must be built, or selected,

on.the basis of the second lexical look-up if the model is to

. v
maintain 1its capacity to accoumt for @malapropisms and
stranding errors. We have also demonstrated that the locus

v

of stranding” errors in the model must be Rinimally shifted,
and distinguished from. the logus for segmental errors. By
doing this we fiﬁd that Garrett!s insights regardihg the
morphologically based similarjties in the two types of error
can be maintained, ana at the same time we can éxplain why
certain characteristics of segmental errors‘ are unigque to
them. Garrett <claims that morphological, stress and

- segmental descriptions are all implicated in both-étranding
errors and sound exchahges. We find that segmental
similarify 1s not a <characteristic of morphemes <that
excHange, unlike substitutions of morphemes (malapropisms).
With regard to the fact that stress is never deviant in thése
two error _types, thi§ applies with eqﬁal éorce to

anticipations ané perseverations. It also applies +to word

exchange errors, errors which occur at the functional level.
—~Ptlerefore this observation is not wseful in classifying these.
exror types. That 4is, non-deviant stress can not be used as

a diagnostic for these errors because it is not unique to

’ 4
these types of errors.
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If Garrett's LRs are in factasyllabified'as appears to
be the case, one of the two major problems we found in the
Shattuck-Hufnagel model 1is solved. If the prbcessor is
assigﬁing syllabic constituents to the slots in the: phrasal
frame and not unstructured segments, Garrett's model ig
—Tapable of accounting for the syllabic ) constituency
constraints on errors of anticipation, perseveration and
exchange. The other méjor problem with the Shattuck-Hufnagel
model remains however. ﬁhy are segments separated from theirx
prosodic structure only to be re-integrated? This separation
will account for the facts, i.e. it will be able to describe

the <facts, but it receives no "independent motivation and

hence 1s not explanatory. The mystery remains.

Having seen in broad terms how;our hypothesis fits into
this model, to end this section, let us consider the
integration in more det;fied terms.. As mentioned, studies of
malap:opismsf st;ess errors,‘ TOT states, word recall and
recognition all point to lexical items in the production
lexicon iﬁcluding syllable structure and stress. {Indeed,
from within the competeﬁce domain, Selkirk argues“that fodt
strﬁcture ~ {hence syllable structure) ;F lexical. {See
Chapter 1, SectioA 3.3.)) Garrett incorporates these

findings into his model hence syllable structure is available

to the processor when segmental errors occur.
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Secondly Garrett's insights regérding the c¢lass of items
involved in segmental exchanges and stradding:efrors we find
apply also to perseverations and anticip tiohs. Moréover his
hypothesis that such errors occur when major class stems are
in;erted in the phrasal frame coincides nicely with our
obggrvation that roots are the domain of the syllabificat}on
rﬁles. Segmental errors do not involve affixes - and root
final consonants behave 1like codas - even before vowel

initial affixes. )

-

What of our distinction regarding syllabic constituents,
onset, peak, and coda and the sub-constituents'of codas and
‘6nsets? fs thére any point within the model at which this
distinction might hold? On our assumﬁtipns these errors must
occur at different levels of procéssing. an we distinguish
these levels within Garrett's model? We believe that we can.
. You will recall Shattuck-Hufnagel's findings regarding Onsef
cluste;s. Eighty-six pércent {86%, n¥36) of them }nvolved
entire clusters and they were all word-initial. Our data was
similar. We had ne movement of. entire wordémeaiai onset
clusters. Shattuck-Hufnagel suggested that the high
propo:tioﬁluéf Shset errors in word-initial position is
indicative of these onsets having a special lexicél status.
Lexical access studies have shdgwn that -word-initial and

3 .
word-£final positions are more important than word-medial
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positions. Consider these observations in relation to
Garrett's model, modifie@ to iéélude the segmental élots
proposed by Shattuck-Hufnagel. ﬁe have shown that morphemé'
exchanges (‘'stranding errors') must take place just priog to
insertion of lexical items in the segmental slots, either due
to morphemes being accessed or retrieved in the wrong order,
Suppose that the items so retrieved are accessed or retrieved
with word-initial and final segments figuring .propiﬁently.

It could be that the processor retrieves these morphemes as

seqhences of syllabic constituents, onsets, pgaké and codas.
Within Garrett's model the processor could then select . each
of these constituents. fér sﬁbsequent mapping onto the
segmental slots, sub-constituent Dy sub-constituent. In the
selection of the syllabic.constituents supplied aféer lexicai
.ret:ie&ai, the processor céuld mis-se}éct, léading to an
‘error involving entire onset- constituents. That is,
consfituents dominated by the root' syllable. noée, and 1in
particular those in word-initfal.‘or final—pdsitiqn are

availlable for selection or mis-selection by the processor

prior to their insertion in the segmental slots of the

~phrasal frame. This can result in -errors like (40) (a2} -
(£). . .
(40) (a) central ggoir kwentral sire
(5) highway driving . dryway hiving
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. Q
a -
_ - -
{c) sgueeze fresh freeze squesh
: oranges ‘
(d) west(ern) Mex(ico) Wex (ern) Mest(ico)
(e} clutch first down . ...[fard)...
— — . r

(ﬁ) next ten minutes nen text...

Within Garrétt's model, the processor then must read the

sub-constituents in order to build the segmental slots of the

phrasal frame. If it mis-reads or mis-selects the

;ub—constitgents it will result in buildf%g a slot for a
) ®

segment 1in the right sub-constituent position but the wrong

root—dom}nated'posit?on; and errors like (41) (a) = *(f) will

result.
(41) (2) split brain - sprit blain
(5) pounds and francs prounds and fancs
(c) Céthy Squires . Cwathy...
(&) top shelf h tof shelp
(e) sink a ship ; + simp a shick
(£) the toast will pass ;..toas...past-

2

In Garrett's model  then, there is easily a way of

_distinguishing the two loci. There seems to be a need for

recognizing initial word sSegments (and segment sequences)
{and perhaps final segments) as special in some sense - in
particular'they appear to be special when lexical look-up 1is

taking place. Thus word-initial and final (cluster) errors

(<4
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can be attributed to this level. Similarly, 'since Garrett
wants to incorporate segmental slots intd his model we have a

natural place to account for onset and coda sub-constituent

—

errors since sub-constituents- are filled by segments as are

the segmental slots. Thus it appears that our hypothesis
that segmentél errors are syllabic constituent or
sub=-constituent e:rors,}these constituents being defined on
roots, can be incorporated into Garrett's model.’IBpt'we have
only achieved an observatiopél level of adeqdacy; We have

not explained why the processor 1s manipulating syllabic

contituents when it could be processing entire lexical items.

- -~

Shattuck-thnagel attempted to expléin this as we saw in the
preceding sectio@ but failéd._ By 1incorporating segmental
slots into his model Garrett faces the same problem. Lexical
items are retrieved after the phonologically based look-up;
they direct the construction. of slots losing their serial

' . * e . . . ' -
position as they do so - then these same 1items are mapped
directly onto these slots and the result is segmental erfors.
There remains no motivation for this aspect of the model with

regard to normal processing; it 1s completely and most

unsatisfyingly ad hoc.

we will next consider a model which does not make use of

these segmental slots - hence does not fail in this way.
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4. The Fromkin Account of Segmental Brrors

According to Garrett, his model "...differs only in
detail from the outline in Fromkin (1973)" (Garrett, 1982, P-.
70). Indeed_segméntal errors are attributed to very similar
loci in the two models. In Fromkin‘é model, meaning Iand
sound based word substitutions, B and segmental errors

{anticipations, persgzerations and exchanges) all occur in

her fourth stage. The, inpﬁﬁ. to this stage is a linear
seqguence of moréhemic sloFs with thedr syntactic and semantic
features spécified.*A This slot sequencg has alfeady been
assigned phrasal stress and an intonation contour. At this
point the semanticalfy structured lexicon is accessed on the
basis of the features attached to each slot. This
sub-lexicon specifies the addresses of the phonologically

specified morphemes. That is, each constellation of semantic
and syntactic features directs the processor to a particula;.
item in "...the semantié class sub-sectiord..." (p. 239) -

x

- - - = . 13 ’ -
this item then points to a particular segmental string found

inia phonologically organized "...overall vocabulary..." (p.

2239) . In a semantically related substitution- such as

‘racquet' for 'bat' the wrong address has been found due to

reading the wrong but related set of semantic features.l’ In

-a sound related substitution such as 'present' for 'pressure'

. ¥
the correct address 1s obtained from the semantic lexicon but

the selection in the phonological lexicon is incorrect. A

-

.

- -~
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phonological neighbour is selected by ﬁistake. Segmehtal and
multi—seémental errors occur after the items have been
selected from the overall vocabulary. The items must tbeﬁ be
placed in a buffer, in the word slots waiting for them. It
is. in this ;ansfef of items to the frame in the buffer, that
- segmental errors océufﬁ This is similar to the Garrett model

4

before the incorporation of theVShatthck-Hufnagel segmental

slots. There are differences, however. Although grammatiqg%
morphemes such as plural have not beeh sée%led out the closed
class vocabulary is not'_iq_ gengrai -digtinguished from the
opeﬁ classes. That 1is, both 'cl;sses are 1inserted heres
Although Fromkin doesn't specify either an algorithm® for the
syllabification of lexical items, -or =a specific structure
internal to the syllable, as discussed in Chapter 2,lshe is
. .
aware of the- syllebic constituency constraints on segmental
errors. In fact she-claims that "the only examples in her
‘éata;." (p. 228) which ;re not thus  -constrained are two
#ithin-word metatheses. (In fact we found a few'more than
'fhis in her data, perhaps due +o differences in our
syilabification algogifhms.) Because -of éhis she Dbelieves
that each segment im a vocabulary item is spécified both’ for
its feature composition and for its syllabic position. ‘as
she sayé, she is not concerned "...with an explanation of why
‘

and how this occurs..." ¢p. 240) b»ut as the segments. are

transferred to the buffer "...segment 1 of syllable 1 may be’

. . ' . /
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-substit%ted " for segment 1 of syllable 4" (p. 240) and so

forth. J
.It is also at this point that errors.iﬁVOIVLng sequences
of segments occur, whether thesg sequences involve syllable
sequencés, single syllables, or parté of syllables like ¢V
and VC seguences. (Presumably Garrett's stranding errors
would be 1included here.) Subsequent to the ingertion sof
. segments, morphophonemic rules appl?,'spelling out items like
'plﬁral'. Finally the lé& level allophonic rules apply. We
see that with regard to the locélization of segmental errors,
Fromkin's and Garrett's models. are inéeé& similar, hers

lacking certain details like the distinction between open and

closed class vocabulary,'and the Shattuck-Hufnagel segmental

“n.‘h"- slots. This lack means her empirical coverage is not as

great. She’ cannot account for the characteristics which

-

stranding errors and segmental errors have in common (see
r

Table 7, Section 3, above): Neither cén her model "explain
why errors which involve certain segment . sequences are
relatively <frequent whereas others are very rare. Segment
sequenhces are ‘commonly involved in errors. only if these
CI : : ' '
,//§h§uences are constituents of some sort - either morphemes,
words (or- 'pseudo-morphs' ({(Garrett, 1975)) etc. or‘syllabic
constituents. In +this model, segments from a certain
syllabic position are being transferred .one by- cne to %he

buffer and an error involving a 'whole morpheme exchange such

)
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as (42); is almost  impossible. (See above Section 3 and
LS :

footnote~ 14 regarding the improbability of all these

segmental errors intersecting.)

-

'(45) Both kids are sick. " Both sicks are kid.

Ffdmkin refers to "segment 1 in syllable 1" but realizes that
thHe implicated unit invelves syllable position (see p. 228).
As we have seen, syllabié constituents are implicated, as

evidenced by the fact that onset clusters often exchange with

single segment onsets as in (43) - (44) or with other onset
© clusters as in (45) - (46).
(43) pedél steel guitar - _ stedal peel guitar
(44) heater switch sweeter hitch
. (45) équeaky floor - fleaky squoor
(46} when vou're old your ...shrine spinks

spine shrinks

'Segment 1 in syllable 1 would not exchange with segment 1 in
syllable 4' if the segments were from different syllabic
constituents. An error ﬁnvolving a peak and a onset exchange
ié'impossible and one involving an onset and a coda is very
rare, as we have -seen. FromkIin's . model cou}d account fgr
sylIabic constitdency constraints since LRs are syllabified
and the errors occur when LRs are inserted into the phrasal

e
slots of the frame in the buffer, and her model doesn't face

-

the problem faced by the Shattuck-Hufnagel and Garrett
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models. Namely, why a segment loses it serial position only

to be re-assigned it. However, -Fromkin's model, the

Shattudk-Hufnagel and Garrett models share one pfoblem. In’

k'all three,-morphemeé, although they‘are retrieved from the
u :

lexicon as units, gré inserted into the phrasal frame in
éieces. In the Shattuck-Hufnagel and Ggrrett :models the
morphemes must be inserted bit by bit, because when the slots
éfe.burlt the'ségmentg los; thei} serial position; that ié,
the piece—by-p}ece. inéertion is Bétivatéd. }Whét is not
motivated, however, is the initial separation of segment ' and

slot, «concomitant with slot construction. The scrambling is

. G * . . -
unmetivated. In the Fromkin model there is no segmental slot

-

construction and hence no-scrambling but as a result there is -

" no motivatigg for imserting the morphemes into the phrasal
frame;piece by’piece. In all Fhree modeis this piecemeal
insertion 1is the means whereby speech errors which involve
fraémepts of morphemes ﬁay be accounted for. fragments which
must begin in tHeff correct positions in the lexicon somehow

'end up +in the wrong position. An analysis of the initial,

r
-

correct positions and the ffnal, wrong, posi¥ions of these
fragments indicates that the begindiﬁg and end‘positions are

always the same 1f one , analyses them as  positions in

svllables. That 1is, a segment which begins in an onset

position, for instance, ends up in an onset. position.

Fragments are in position, despite being out of position.

Py

-~

=3

L
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~

This suggests that the <fragments are syllabic constituents

and not merely unstructured segments. The locus of the

‘errors ié'therefore at some point when syllabic constituents

are beitng processed. For .an ?xplahatory account sf; the
errors one would like to motivate the processor's
manipulation oé'syllabic constituents at this point. 1In the
three models, the locus of theﬁgrrors is assumed to ge when
morphemes afe inserted into phrasal slots. Why would the
processor seléé% sfilabic constituents or segments at this
point father than whole morphemes. There appears to be no
reason for this except for?the ad hoc one‘of describing the

speech error data. . -

Crompton's account of segmental erros does not faii in
this regard; segmental errors involve syllabic constituents
because they occur whén the processor is involved in a
sgllablé look—dp, and the syllable is located on the basis of

its onset, nucleus and coda.

5. Crompton's Account of Segmental Errors * -

Crompton (1981), like Fromkin, recognizes the syllabié
ogggﬁraints on segﬁental errorsi® ang argues that these are a

reflection of the fact that the articulatory program includes

T

a setx routines, and these routines correspond %o

syllables.” The addtesses of these routines, in -

-

the library




~ | : | 348

of routines, are defined by the feature specifications of
each of the syilabic constituents, onset, nucleus and coda.

(His syllable template in fact includes a rhyme constituent

% .
but he doesn': specify how this constituent fits into his

4
model at all - it seems <o be his compromise +to the

-theoretical models o0f competence grammars.) This explains

LRy

why lexical items are being processed as seguences of

svllabic constituents, and why erro®s involve. these

-

constlituents. The processor must read individual syllabic

I8

constituents rather +than  whole morphemes ' because these:

constituents are used to locate syllable routines,

The retrieval of the routines is characterized Dy three
Stages: adcdressing, achtivation and incorporation. Segmental
exchanges, ée:seve:atiOﬂs and anticipations oceur as stage
‘one, the addressing stage. The Processor reads the feature
comélexes in the onse*, nucleus anéd c¢oda  and actiu§tes
sub—a:e;s In the library corresponding Lo each of these. Fer

- -

examp%e, in locating the =zoutine for she Syilabie 'bat' all

-

syilables with omset in "5' would be activated, all svilables

with nucleus 'a' would be activated, and 211 those wi
Tl would de =ctivated. Zach of <he sub-areas SO activated
woulé include as one member the syliable 'bat' whieh would

‘achieve a reguired .threshold level an Deing activated a

numder of times. ~On reaching threshold i+ wou'd be availadle
A .
0  tle artictlatory programmer for 1nceroeoration. The
-
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/,—{Q?orporator will sequentially order all syllables so

./// activated, apply the rules which will produce, the allophonic

variants of segments in the environments of other syllables,

and incorporte the correct prosodic pattern.

Errors occur in the following manner. The processor

reads lexical items in parallel and the onset condition (i.e.

»

the feature complexes) of one syllable may 'contaminate' (p.

683) the onset condition for anotHer syllable. Similarly for
the nucleus and coda conditions. When this happens we have a

perseveration, exchange or anticipation. 1In all three cases
. : ~

the misreading of one of the conditions will lead to the
. . [

activation of the wrong syllable. For this reaso Crompton

Y

~5ays that segmental errors are in fact syllable errors. More

accudfrately, tH% esult of misreading a syllabic constituent

r
. )

exchange, perseveration or anticipation of the wrong

-

}—+
it

-
[ =)

nough Crompton has motivated <the processing of

syllabic constituents there are various problems with his

-

meéel -  problems of both an empirical and a conceptual

nature.

-3

ne articulatory program is the program which gets sent
to the articulators. and once the syllable routines have been

activated all phonological computation has been

completed.

particular grammatical morphemes such as

-
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plural have been spelled. out. But there is abundant
evidence that spglIlout- must follow the occurrence of
.. segmental errors and yet in this model spell-out précedes the
addressing of routines, ' which is the locus of segmental‘

errors. There 1is -ralso good evidence that segmental errors

are largely confined to open class items (see above, Section.

3.) but this ‘model predicts that these errors will be

randomly distributed "across all morphemes. ‘The job of the

articulatorw_programmer is to take a text which is specified

o

in 'classical phonemic' terms ané convert it into a string of
svllable routines, thus <the text includes a classical

phonenmic specification of all morphemes. Crompton explicitly

-

[
Jot

o7

claims that grammatical norphemes are spelle out when the

text 1s constructed "once the shifting and stranding errors

v . . '

have taken place..” (p. 706). He appears to be unaware that

grammatical morphemes, accomedate not onlv o environments due
-y

to stranding and snifs errors such as J47) - '148) ©

(47) It pays o wals Lt walts =0 pay
(z] isi -
o hd .
(43) Ralph's ané oy Ralph and ov's
(s] .. ' ' %3

respectively, but also %o <the: environments provideé Dby
segmental errors such as (49) - (50).

(49) a history ideology: ' - an istory, hideology

——
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(50) We have a lot of pots ...pons and pats
{s] [z] [s]
and pans ®*o wash,
[(z]

Thus to assume that spell-out precedes the occurrence of

segﬁéntal errors 1is untenable. Similarly, in a meodel whose
—t
input to the addressing stage is a fully phonemicized string

A

there is no reason why the accessing of routines should
distinguish between open and closed class items. Thus there

is no account of the Garrett insight that segmental errors
—_—

are open class errors (at least 90% of the time).

A third empirical problem with the model is that it

. s

precicts the occuryence of errers which would involve the.

[a}

H
b

isordering of whole syllables at the incorporation stage.

As often noted, such errors are extremely rare unless the
. Ty . ,

syllables are in” fact morphemes. , Crompton assumes that as

"...there 1is 1o guarantee tha:t the order in which ¢he

routines becomé available will correspond.to their correct

ordering in the articulatorv programme, it is necessary to
assume that the programmer includes a device that sees to the
ordering of routines"™ (p.” 682). As Crompton himself notes,

this device, the incorporator, is for some reason more or

less lmmune to error. Other independently processed
i

constituents such as morphemes, words and svllabic

constltuents are not immune to misordering errors. Why are

e

svilables? The data suggests that Shattuck-Hufnagel's notion

-—

- -
-
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of the syllable as a static organizing frame is correct and

that syllables are not processed in the way that Crompton

envisages. .

. Conceptually : too, Crompton's model is less °~ than

‘satisfactory, in fact a little overwhelming. The getrievalr
-~

of a-single syllable routine inveolves .an incredible amount of
activation - most of which is activation of incorrect
syllables - Dbefore the required threshold is reached.
Besides the onset, nucleus and ccda conditions there is also
a reduced or unreduced svllable coédition, attached to every

syllable. This isn't part of the nucleus condition because

Crompton believes that reduced and unreduced syllables are
stored relatively far apart in separate libraries. Therefore
to reach threshold - for a_syllable like 'bod' all unreduced
s;llables in the language are activated (including 'bod')

then all syllables with onset 'b' (including {'bod'), then

all with ‘o' nucleus (including 'bod') and £finally all

.

sylilables with 'é' coda (including 'bed'). That is, to reach

threshold, 'bed' is activated four times and all unreduced

.

syllables o©of English at least once and some of these more
. g >

than once. This aspect of _the model 1is less than
parsimonious although something along these lines may provide
an explanation for the fact that segmental errors more often

occur when a particular segment recurs within a single

phrase. Recall that Crompton's lexical items are addressed
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in'parallel so 1f three items are addressed at once we will
fhave all syllables in the language actlvated three times, and
1f two of these items include a nucleus in 'u' we will have a

--double activation of all syllagles in 'u' and so on.

‘Crompton recognizgs the extent of the empirical coverage .
of the Garrett and Shattuck-Hufnagel_models and attempts to
adapt their models to his own. It seems to me that any
adaptation ‘'is impossible. He suggesté that Garrett’s
positional level representation shduld be identified with his
articulatory program. Segmental errors<0 are‘hypothesized to
occur when ségments ﬁiom major class items are inserted into
the segmental lets of the phrasal slots. Crompton feels

+

that 'the phonologically based lexical look-up tnat precedes
1

this insertion should be equated with hxs add*e551ng stage.

But this s impossible, given Garrett's clearly insightful

distinction between closed and open classes at this point in
-~

L4 .
the model. The articulatory pregrammer can not omi* closed

classes and yet at this point in Garrett's moéel only opén
classes are being fgrocegsed. Crompton also argues +hat
Shattuck-Hufnagel's scan-copier "...IS (his emphasis)' the
mechan;sm by which addresses are generateg" {p. 703). He
argues that "there is no needé to assume any independent
computation of slots: all the neééssary information |is

available in the text"™ (ibid.). But the slots are a crucial

part of Shattuck—Hufnagel's model. She explicitly rejects
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.the notion that syllables are discrete units open to
.manipulation. Syllables form the static organizing frame for
uttefances - ;hey. are a part of the skeletal. prosodic
structure. They are not independent  units subject to
misorderings. The Shattuck-Hufnagel” model makes the correct
predic¢tions in this regard whereas the Crompton model does
not. She fejects what would seem to be the central core of
the Crompton model and any attempt to integrate the two seems
doomed. The Crompton model is different in critical respects
from both the Garrett and Shattuck-Hufnagel models and in
atteTpting to adap£ thelir model/}z‘his, Crompton wipes sut
the ;ajo: insights of both. Thé empirical coverage enjoyed
by both models is lost in -the adaptation and Crompton is
misguided - in believing that "A éonsequence of this
(;daptat;on) is thaé whatever SQEEess can he ‘claimed for
Garrett's model in accountiné for speech errors can now also
be claimed for (his)" (p. 699).

»

6. Conclusion

It would appear that the Garrett account of segmental

21

errors has greater  empirical scope = than the Fromkin,

Shattuck-ﬁufnagel or Crompton accounts. Each one has their
own strong points‘ relative to one another and their own

weaknesses. The main problem with the Garrett and

Shattuck-Hufnagel accounts is their use of . completely
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unmotivated scrambling; Fromkin doesn't sc;%mble but she
doésn't motivate the transfer of mbrphemes'segmént by segmen%
to the buffer. All.three of these fail with respect to the
device which they employ to. aécount 'for the fact that

segments which must begin in the correct serial position in

the lexicon, £for some reason can lose that poéition.g

-Crompton's account is appealing in that"he motivates the

device ﬁe uses. He gives gqod arguments in SuppO:tAOf his
notion that the programmer has access to a set -of roﬁtines
and that these cd:respona'tp.syllables. This willlaccount
for the fact that what appear Lo be syllable-b;sed allophonic
rules are never violated in utterances. His hypothesis 1is
also supported in that the best speech synthesis results have
come through the use of syllables as the concatenatf&e.unit.

(See'Fujimura and Lovins, 1982).

-

As we have seen, ;he:e are numerous p:oplems wi;h his
account, however - tﬁe main ones being his two predictions:
{1) that spell—put occurs before the occurrence of segmental.
errors and (ii) that syllables themselves will be éubject to
misorde;ing. : For. Shattuck-Hufnagel, syllables are an
organizing frame and so they are not subject to movement. IY
would be ideal if we could give an account which amalgamated
the in;ights ofT these four theorists énd' concomitantly

discarded their particular failings. We should 1like to

outline a posgiﬁility regarding such an amalgamation.

>
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First, in Table 8, we will specify the characteristics

of segmental errors that our hypothesis can observationally

~

account for (our hypothesis being that segmental errors are

in fact the mis-selection of constituents of the same type,

-

and these types are the sylliabic constituents as defined by

the rules in Figure 1, Chapter 2, Section 5 and the

-

T

sub-syllabic constituents as defined by the modification to
these rules as defined in Figure 23, Chapter 2, Section % and
Figure 36, Chapter 2, #ection 10). Secondly, in Table 9, we

will specify those further characteristics we may account for
by integratiné cur hypothesis into Garrétt's model, and the
. concomitant loss in empi;écal scope. Thirdly we will: specify
those segmental errors which remain unaccounted for (in Table

10), and séggest the directioﬁ that an account of some of
these errors might take. Finally, we will suggest in the

o E}égéest terms how we -might .characterize the normal speech
production mechanism such that this‘obse:vationally‘adequate
aEcount becomes ’'descriptively’ adequate.22 Toe do this we
‘must explain why 1% is that the procéssor selects sy}labic
constituents rather than whole morphemes when these are

-

available to the processor, provided as units by the lexicon.
L]
That is, we will suggest a2 reason for the splitting apart of

‘these 'holistic' forms into syllabic constituents.

-
-
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. Table 823

Segmental Errors: Facts Accounted for By Our Hypothesis

-

{i) they do not occur in -affixes .

fii) they 1involve the interaction of segments from
| .identical syllébic consitutents

(iii) if sequences of segments are iqvolved in ;n efror

g . ) . -
these sequences constitute a syllabic constituent;

. they do not cross syllabic constituent boundaries

(iv) sequences of .segments may . interact with single
segments, hoth of them, the sequence and the single
segment, being dominated by " the same syllabic
constitutent node

(v) segments may turn up in positions where no segments

e

were intended; these segments always move into
svllabic constituent or sub-constituent éositions
identical to the one-they have vacated

(viy phonotactic constraints are not violated

(vii) segments that intéract in errors may be completely
dissimilar in terﬁs of‘the fgature complexes ﬁhich
characterize these segmenté

(viii) segments which inter3ct in errors will often be

N alike

¢
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Table 9
2abe ¢ -

Integration into Garrett's Model: Gains and Losses in

EBmpirical Coverage

A. Gains:

(i) most (93% of ours) segmental errors occur 1in open

(i1)

(11i1)

{iv)

(1)

class items
most segmental errors (87% of ours) occur in

*tadjacent open class' items?4 <

[+

gegmental errors do not honour grammatical category

c h : . . .
-segmental errors share these characteristics (1 -

111) with morpheme exchanges - 1i.e Garrett's

'stranding errors'

Losses: - ™

closed class items may be affected (7% of ours)

{usually deictic morphemes, adverbs, pronéuns, or
7
prepositions)
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Table 10

Errors 'Incorrectly' Generated

A, Not Generated: ) . 2

(i} some within-word errors
{11) errors which seem to involve features - (some of
. r\ . )
Fromkin's Class L)

B. Incorrectly Generated:

! (1) a number of within-word errors .

c. Gvergenerated:

L

(i) errors invelving the sub-constituent obstruent

)

v

position in codas and onsets

Although we extend Garrett;s account of segmental exchanges
to include perseverations and anticipations, by. integrating
i ) a

our hypothesis into his model, we can predict the locus of
only about’ 93% of segﬁental' errors because we lose our
account of errors which involve closed class items (maihly
deictics and prepositi&ns). These errors also obey the
syllabic-position—conséraint} hence would seem to involve the
same type of processing as major class'sgllaﬁic constituent
errors. Garrett suggests that prepositiong-are major class-
(i.'e7” 'open clasgk) items at the functional level but‘noﬁ at
the positional level because they are involved ’in word
\\Egchaﬁées at the functional 1level (like nouns, verbs, for

instance) but they are not involved in morpheme exchanges

(i.e. ‘'stranding errors') or segmental -exchanges at the
i, )

SN
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positional. level. With regard to . the latter hg is wrong.

They can ‘be involved -in segmental exc?ij7é"<Li?r 1nstance

(51) - (52):
{51) pqsé.out pat ous
(52) see through the wall three sue...
They also take _part in anticipations and perselyvations, (53)
- {56) r?s:pe%tmely.
- .
(53) with a brush wish a brush
{54) we'll put, your trash . ..bans back
‘cans back’ (ﬁ'“
(55) been away . been abay
{56) tag along . tag alog
. o _
These inj:;s suggest - that a (thorough investigation’ is
required, detern&ne what items lbelong .in the ‘'closed' -

classes and 'open' classes in'productiqp. This could lead to’

-

an accurate account of these errots.

-

.

hypothesls are the "within-word errors. Aas 1llustrated

Chapter 2 (Section 12.) most:_ of these: obey

-

The errors which pose the major stumbllng block for our

in

the

syllabic—constEtuent-constraing Sut‘only if the word is taken
&

as - domain. We ,pointed out in the introduction to

bd -

this

chapter that the processor distinguishes roots from .bdth

derivational and inflectional affixesl"It is clear that _the

-
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demain of syllable-based allophonic Eules is not limited to

-~

- roots. That is, affixes must be integrated into'the syllable

structure of words before these allophonic rules apply. It

that the processor distinguishes derivational from

irdflactional a2ffixes and that there is a level of processing

is thé focus of attention. It could be at this level of
processing that within-word erfbrs occur, and possibly word
blends. As we pdinted out in our anaiysis of word blends
(Chapter 2, Séetién 11) we .could not determ;ne cleéfly
whether roots or words were the implicated syllabification
domain qu since most blends-ipvoiued thg_juxtaposition of
whole‘ words (including affixes) it seemed reasonablg to
o | ‘

assume the wqrd as domain.

1]

To really come to grips with what is /boing on with
regard'to 'clgfed' class items, word blends and within-word
errors wbuld seem to require a.richly developed theory of the

merphglogical c0mp6nent of the production: grammar. This is

angarea beyond ‘the scope of this thesis but it would seem to

Th which derivational morphological rules apply and the wofd‘

be 'where one might find the solutions _to these errors,/ﬂy

'\
Unfortunately we have .no spec1f1c suggestlons regarding the

other problematical errorsllisted in Table 10.

We have now' come to the point where it is incumbent upon

us to attempt to explain why the processor is selecting

¥

A

\\\a
~N
N

!



syllabic cons;ituents for insertion into the positional level
. pﬁrasal frame rq‘her than whole morphemes. It seems to us
that the major insight of. the _dbgt recent version of the “ -
Shattuck-Hufnagel_godel is. its rééoggizion of the necessity
for 2 prosodic. structure frame.. Such a structure seems
mandétory for handling both segmental and suprasegmental
facts. At theisame‘;ime the major shortcoming‘of this model
is the reguirement that segments lose their serial position
.

after directing the construction of this frame, only t# be

reinserted in the structure they have Jjust caused to be

built. We would 1like to suggest that such prosodic
\\)strdctures are not built - they are: available for ‘fleshing -
out. The bottom level of these empty prosodic 'frames-

consists of a string of empty‘syllabic sub-cénstitqents, eaﬁg\
one waiting to be fleshed out, or not, by the segments which‘
will make up lthe utterance, We suggest then ., that in ‘the

generation of every utterance the processor must aésign

content toiétrings of syllable templates. ﬁe suggest that

Ggrreté's positibnal 1evel' phrases. coﬁsist of a string of

such teﬁplates; how maﬁy‘syllables belong ip the strfﬁé is an

empifical question. * (Nooteboom (1969) hés suggested that

errors often involve segements within seven syllables of each

othéf so perhaps these positional level 'phrases' - i.e.

striqgs of syllable templates are 7 syllables long.)

. . - . - 4

-
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We suggest that a fully:figshgd out prosodic structure’

is interpréted fpf aftiéulation, Selkirk (1980) suggests

that her piqsodic'sf:uctures may De the units of| production -
and perception. Wé are boi:owing this no;}on,-SUt believe
that basic tem%lgtes are provided for filling in. Clearly
this 1is ﬁot specifﬁé to English processing. A preliminary
loog at the error% in Meringer (Meringer and Mayer, 1895)
suggest  that thgy too are subject to  the syllabic-

‘position-constraint,

We have specified the structure of the English- syllable
template as consisting'of three’ root.‘dominated nodes, peak,
onset ‘and coda, the latter two containing’ subrtonstituent

- N . -
structure. Cleagly a ‘number of languages will not include

either the coda constituent or onset substructure in their
template. The English facts lead us to speculate however,
that” no language will - include a rhyme 1in their productiocn

: . L ‘ R s
grammar template. 'English-even though a’guantity sensitive
4

system, shows no evidence cof a'rhyme éons;ituent, hence we

soeculate that it-may not show up in any language. We could
»

‘speculate Further that hlgher levels of prosodlc structure'

might con51st of just such empty templates waliting to be
.fleshed out - an area for future researcb. .
. o -

7~ This notion of 'fleshing out' means that a good deal of

»
»

processing involves selection and subseéequent interpretation,

- -
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rather than buildiﬁgfon the basis of interpretation. One
v ) vl .
wonders whether this will hold up under deeper investigation.
14 ! a *

.» We have thus borrowed Shattuck-Hufnagel's notion of a static

organizing frame discarding the necessity for scrambling.

This in turn extends Garrett's empirical coverage.

Inl Garrett's slot-extendeo model, Dblends must‘ occur
before rhe construction of the segmental slots otherwise the
scannerecopigr- -could - not match segments {or syllabic
constituents) to segmental (or syllabic constituent) slots.
They must occur after the construction of the phrase is
directed by the fonctional level howgver, because there
presumably are no suhcategorization facts. associated. with the
products of blends, ond without these facts the phrases. of
the positional level can't be built. Hence blend errors in

. .
thrg new slot model must occuf before slot construction.
This is unlikely givem that they involve the mis-selection of
syllabic con;tituents. They must occur when such items are

being ‘selected - i.e. after 'stranding errors'. Garrett

_ nptes toat these errors must occur relatively late, i.e.

after the phrasal frame 1is constructed. By taking the

Shattuck Hufnagel slots 1nto his model they have to be mg§;

forward. If we assume that no prosodlc structure building

s

goes on’ then these’ errors need not be pushed forward and the

fact  that they, - like segmental . errors 1nvolve',the

L]
LR

L
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' ' ’ 5
mis-selection of identical syllabic constituents can be

accounted for. -

We retain Crompton's . insights regarding syllable
routines without the problems. - Syllables are. not misordered,
because they are not selected - they form part of the

organizing frame as ‘Shéttuck-Hufnagel suggests. If as

Crompton argues .the Syllable is the 'routine', or as Eujumirai
and Lovins térm it, the ‘concatenative uni¢', accessed in

production, it need not be misordered. The routine IS ‘the
routine specified by the set of features dominated by the

-

sle%ble . node. The strings of templates ' are strings of
'votential' routines.

This is only the beginning but we seem to be heading in
an acceptable direction. It would require. very little

experience to determine the characteristics of your

language's proéud?ion gréﬁm r template. This would provide
3 P

part of the organizing frame for utterances and part- of the -

/

organizing frame for lexical items. &ﬁ_
‘ . . RN

We will\\speculate no further. The account seems at
least plausible, and it incorporates the major insights of

all the models without their failings.

gt
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"\ NOTES TO CHAPTER 3

11t :%gf%hggested to us that speéch error theorists should

consid speaker intuitions regarding speech errors, as part
of the data they should account for. That is, the suggestion
was, that for a speech model to reach a level beyond
observational adequacy it should determine what speakers
Judged to be possible and impossible errors and account for
these judgements. This is analogous to a competence theorist
being required to account for speaké?“judgements regarding
what is and what is not a possible sentence in some language.
It is not at all clear to us in what way such judgements
would Dbe enlightening with regard to the wunits and/or
processes of production. Firstly, presumably there is no
'grammar' which generates sets of possible errors whose
output speakers could have intuitions about.: Speakers have
no provileged access to.the rulés and reprdsentations of
their grammars, only the output of these rules. Secondly,
competence grammarians use speaker intuitions regarding

Ppossible sentences to determine which sentences their grammar

should generate and which ones it should not. If speakers
were to consistently judge some error as 'impossible' that
ha in fact often occurred, the production theorist could
not, on this basis, decide not to allow his model to gengrate

i1s domain of interest.

that error. The production{qtggeler cannot idealize away-
s

performance_phenomena «- this

.

It .is not’ at all clear to us what would be suitable
criteria for.attributing descriptive adequacy to a production

-model, but it seems unlikely +tHat speaker ' intuitidns

regarding possible/impossible errors will £figure in these
criteria. :

2Presumably she didn't distinguish ambiguous part errors from
whole errors. - But it is interesting that she has such a low
percentage of part errors. We have 45% (n=63) of our set of
onset cluster errors that are unambiguously part errors. See
Chapter 2, Section 9. Sge below for discussion.

31n fact she finds 18 but 8 of them are V + liquid and should
be classified as peak errors. See the discussion above._in
Chapter 2, Section 6.3. )

4as . discyssed in Chaptex 2, Section 7,  Kozhevnikov and
Chistovich (1965) do define an ‘articulatory syllable' which
consists of all C's up to "the preceding V and the following

V. For instancé ‘'thank you' would be .made up of two

'articulatory syllables' “tha’ and 'nkyou'. .

¥
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Stin presenting Garrett's model I have looked at the 76, '80
and '82 versions and amalgamated them.

" 8in fact as segments were being 3551gned their syllabic role,
the errors occurred.

THe uses cbservations from- hesitation studies and
experimentally induced speech errors in normals to support
the model so¢ derived. (He 2also uses the data from
pathological populations as a testing ground for his model.

8He suggests’ that this level might also include a third
level, one which determines detailed phonetic form. .

JHe suggests .that the functional level may be 1like an
Aspects-type deep structure, but the comparison is less than
exact because no serial order is imposed at this processing
level. His model would fit better into -a Stowell-type (see
Stowell, 198l) framework where verbs are subcategorlzed for
‘their arguments but the order of arguments is determind not
by the verb's lexical entry, but by the universal principles
of the government, binding and X-bar theories.

. loPrepositohs are considered major category items. at this
level as they are syntactic heads. They -ate considered
claosed class items at the phonolegical p051tlonal level.

llSpeIT-out must be after the error occurs but in fact
attachment need .not be. It depends on what the morpheme is
attached to. If attachment is to a particular morpheme then
attachment.must occur after the error. Otherwise the error
would be (11) It wait to pays. However if attachment is to a
particular slot rather than to a particular morpheme
attachment could come before the occurrence of. the errqr.
Spell-out, not .attachment, must occur after the insertion/ of
the verb. -~ .

125ce below -for discussion of lexical retrieval.
1370 o :
See Liberman and Prince, 1977.

14 ; ' ' ¥

The . probability of each mis-selection, ~times - the

probability of the intersection of . all these, times the—

probability of inserting each in -the spot which w111 produée
the two morphemes. ‘

: /
151n Garrett 1980 -Garrett believed that this look-up 1nvqlved

grammatical category ,but ip Garrett 1982 he has come to
believe otherwlse.
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< .
16certain stranding errors, Garrett béiisves, do occur across
phrases. He suggests that the locus of®these errors is the
functional level where word exchanges occur. An example he

‘gives of such an exchange 1is (i) which knows you gotta
m--mears you gotta know. It's not clear why in some cases
you get strandlng at the functional level and in .other cases
you do not as 1n example {20) above.

171t "is not clear whether this is due to a misreading of the
" features attached to each slot or whether it is due to a
misreading of the -‘feature constellations” in the semantic
 Sub-lexicon. Moreover it's not obvious how the two could be
distinguished since the processor goes directly to the
semantic sub-lexicon on the basis of the feature descriptions
attached to the slots.

18a1s0 like Fraomkin, Crompton doesn't specify a
syllabification algorithm.

191t's not clear how he would distinguish errors involving
entire clusters from those involving only parts of clusters.

Presumably it can misread an entire set of features or only a
few features.

2OCrompton - mistakenly  Dbelieves that Garrett considers
perseverations, anticipations and exchanges to all be errors
of one type. In fact he (Garrett) distinguishes the latter
from the former two. (See discussion Sectio?’3 above).
2lAssuming he would consider anticipations and perseverations
as occurring at the same level as segmental exchanges.

224 ¢

etchily characterized in the Introduction to this
Chaptesy. ' '

235ee hapter 2 for details as %o how our h?poghesis accounts .

for:rthese facts.

. ~ '
245ee this Chapter Secti!n 3 for definition of 'adjacent open
cglass’'. ‘

-

-‘-\
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CONCLUSION

The basic a§sumption that .the grammar 1lies at thg‘root
of our.capacity to use laﬁguagé was the métivating factor
behind the investigation in this dissertation. Phonological
theory iq recent years has~been primarily concerned with the
nature of\phonologicai representations and the syllable has
figured prominently in the questions that have been raised.

P

Theré~géve been hu@e;ous arguments for its inclﬁsiog as a
hn{:/in phonologi&al theory, and suggestions as to hoﬁ it is
to be incorponpted, and .the .kind of structure it is, ‘Béve
been diverse and numerous. Given the convincing arguments

for aésigning it a prominent status in phonological theory it

was reasonable to expect that it would play an equally

important role in -production. . Many of the constructs
proposed by competenée grammarians have shown up in.speech
error analysis. Hence we expected that speech errors might
B pointitowards the syllable as a processing unit.i Moreover we
hoped that speech error data might help us both to select
some gtruc&ure f;;m among the many divergent notions of
competence theoristé, and to determine;jpagé in 2 production
model “that syllable structure was fass%éned, Indeed we
discovered that speech errors provided-in'Gghts in both these

areas, as well as pointing to the necessfity for its inclusion

in a-model of production.
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As we saw ' in: Chapter 1 there appears to_ be no
characteristic of syllable ;trucﬁure that is universally
accepted by all compeﬁenée theorists, except perhaps the very
basic 'requirement that it dominate some syllabic (or
poténtially) syllabic element. Similarly  there is no
agreement on when syllabification occurs nor on its domain of
application, nor on the external boundaries of the syllable,
no;ron the basis for determining these external boundaries.

The structure that we derived on the basis of sub-morphemic

segmental speech errors was ‘not isomorphic in structure to
. )

any of the competence proposals but was a coméosite of
characteristics: all of them individually suggested by one or

2
another theorist.

»
.
.

We argued .for a trinary‘brqpéﬁjng root syllable node,

But the nodes dominated onset, péak, and coda - not ;he

constituents dominated by the three branches of the Halle and

L)
Vergnaud or Fudge syllables. Re . onset and coda of our

template were branching but tﬁéf “were ternary unlike the
binary structures proposed by Fudge ;hé Selkirk. We argued,
like Fudge, that the peak was only one structural position
which dominat;d vowels or vowel gli@e'sequences. But unlike
Fudge we 'assigned pre—consohantal"i' to'peaksf sﬁpp?rting
.Kaﬁn's claim that 'r' is"a glide;in Enqlish.l Our necdes we&e
labelled, but differently. from those of the. Cairns and

Feinstein templates. We proposed empty positions but unlike

S . . .
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Fudge our segments aré assigned to one position only. They
do not move into ‘head-like’ positions if these head

positions are available.

The external boundaries of our ‘gyl'lable were those
dete;minedrby the maximization of onsets,2 and we -found no

evidence ‘of fuzzy boundaries - i.e. amBisyllabic segment,

We érgugd that roots were the domain of syllabification'at
the level of  processing at which betweep-word segmental
errors occur Dbut Suggested th?t the woré might be the
implicated domain Qith respect to the locus at which-

within-word errors and word blends occur. ' ’ b

Our analysis supported .those competencg- théorists like

Selkirk and Cairns and Felnstein _Qho ‘argue that syllable
structure is lexical. There are sound arguments both from

experimental studies and from madlapropisms and word-stress

@rrors that the productioh' lexicon includes syllable

-

structure. OQur analysis - of segmental errors provided more

support for this hypothesis.

¥ ]

We See then that the -structure that Qe found to

-

characterize the units ‘of droduction Eonverges in a.number of
e L ) ‘

respects with aspects independently espousgd by competence

theorists. This 1s not surprising given the assumption that

" the grammar underlies the capacity for use.

Vv
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What' was the’ source of our ,conclusions regarding the .

-3

nature of the production template? A number of competence

- constructs have been supported as units in . production on the
basis of their moveability as units in .errors. For instance

Fromkin argues that both the segmedt.,énd. the £feature are

units of productidn on this basis. The syllable per. se does
. 'y
§ v

not underdo ‘such movement however so “Tts -viability as a

. . . LY . .
ErocessinglunaF could not be confirmed .on these grounds.- We
: S ’

! noticed fas: pad others Dbefore us) that- segments which
interacte@?ia(error§ seemed to invglve segments from similar
syllabic posqggsbs. In order to test this’ we required a
precise algorithm for determiding which segments belonged to.
which position.. We adopted Kahn's slow speech rules, their
domain of application (i:ei theAword), and modéfied them by
distiﬁéuishing'three pbsitions, onset, peak and coda. The
analysis of_'over 500 errors coggirmed that segments -which
interacted In errors were indeed, for the most part, from the
same syllabic. position. This included persevetations?ﬁ
anéicip&tions, exchanges and the two string positions of

single elements involved in 'movement' or 'addition' errors.

. } t
This was particularly interesting géven'our assumptions

(borrowed from Garrett) xqgarding the érocessing mechanism.
. el . -

On. the assumption that gramﬁars are cloéély related to

-

language processing it followed that-'processing would - be

modular and that errors would involve the interaction of

« L2
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and mis-selected as such by the procesor.
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elements of the. same p;bcessing “type. Some " noteworthy

characteristics of segmental errors could be explained if one

constituent errors. First of all errors often "invodved the

] .

- . = . . ‘d , .
interaction of 'no segment' with 'some segment'. F

- (3.

(1).an ice cream cone a [kays] ream cone
(2) poundé and francs .. prounds and fancs
(3) brisket and potatoes ...protatoes

How could 'no segment™ be analysed as a unit of the same type

as 'k' and ’f' aé seemed to be the case in (1) - (3)? If the.

rocesor were selecting syllabic constituents, not sedgments,
. - g .

N

this identification of ‘'something' with ‘ﬁothing' would be

explained. Similarly,. sequences of ‘segments often interacted
o'-.;' . - ] v . £
with single segments as in (4).

- N - . . ’ .
(4) highway driving » " dryway hiving -

How could - the procesor mistake one segment for two? - A

LNy -y . . e
plausible answer was again that as they both were elements of

the same syllabic constiiueqt fype, they were being selected

. s

< -

Thrrdly: only - certain’ sequences of segments were

regularly, invdlved 'in errors - only those that belonged to
one 'sylla}:gic const_:i*tdent.' It is cleamp that above the
b4 . e P

o e ’ S “"
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segmental level, sequences of segments that are .involved in

errors” are always analysable as constituents of some sort.

This was equally true of sub-morphemic sequences. They were .

onsets, peaks or codas, and interestingly, not rhymes.

We also found a number of errors which involved single
segments from 6nset clusters. The pattern they exhibited in
errors duplicated that of entire onsets, hence we concluded
that they consisted of three sﬁb-constituents.‘ There was a
scarcity of errors involving coda -clusters so we could . only
speculate tentatively, assigning them a structgre.analogous
to onsé;s. We proposed. algorithms fof‘“é;nerating eriors,
mirroring what we took to be the mis-selection of identical
syllabic constituents and sub-constituents by the processor.
These algorithms can generate about 98% of our‘between-wﬁfd
A}

segmental errors.

/

Subsequent to our investigation of segmental errors we
analysed a number of word blends. They -too involved the

mis-selection of identical constituents. Indeed this turned

-

out to be the case for all blends that involved a simple

Juxtaposition of two words. Hence we could generate all of

these.

It remained to be seen whether our hypothesis, namély,
that segmental errors were syllabic constituent errors, could

be integrated into some model of production in an explanatory
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way. We examined three models of spgech production 'which
pinpo{ntgd the locus of segmentaliérrors. We féuﬁa that our
hypothesis fﬁtted into Garrett's model without any change té
the model. Howevér, recently Garrett (Garrett, 1982)
syggested incorporating the segmental slots of the
Shéttuck-Hufnagel model into his. We found we had to
minimally change his model to effect this inteération. The
‘change Onl§ extended. his empi?ical coverage, so far ‘as we
could determine. Our hypothesis could be incorporated eaéily
because his lexi\ 15 “; are syllabified and segmental
errors are hypothesized to occur when lexical items (roots “or
—

stems) are mapped onto the segmentai slots of the phrasal

frame.

However, although our hypothesis was observationally
accdrqge we had not motivated this manipulation of syllabic
constituents'within the normal functioning of the processing
mechanism. ‘ And indeed, an explicitly elaborated formal
proposal in this regard is well. beyond the scope of this
disser;ation, although we suggest the direction”in which such
an account ' might be forthcoming. The Fromkin,
Shattuck-Hufnaéel and Garrett accounts of segmental errors
all fail in this respect. All of the models insert segments
rather than morpheﬁes into the required positions in order to

account for the fact that segments are found out of position

in errors. None of ‘them motivates this piece-meal insertion



-

. ' . . 376

-

of morphemes in terms of the normal mechanism. It is theif
ad hoc -way of accounting for errors. We beljeve that the
root of the trouble in all three models lies, in their
conception of this.processing level as a syntactic level. We
have no suggestio;s regarding the precise mapping between
syntactic and prosodic structure (éf. Seikirk, 1985 and note
3) but since segmental errors seem clearly to be constréined
by prosodic facts, namely syllgbic constituency membership,
it seems reasonable to cpnclude that the errors occur when
preosodic structure 1is the computatignélly' relevant type.

Hence we propose that at this level the Jlowest. level .of

prosodic structure (the syllable) is being fleshed out.

We suggested that the generation of uttérances involved
the insertion of lexical material inte a prosodic.fraﬁe. We
believe that, at least with regard to the syllable level of
prosodic struchre, this frame consists of a series of empty
syllable templates into which morphemgs have to be inserted
piece by piece - they can not be inserted as holistic units
becausé their allophonic variants will dépeﬁd "on adjacent
morphemes. If, as has been suggested, syllables are the
condatenative units of production, or ‘the routines used by
theﬁ processor, then. all items of an utterance must be
assigned the appropriate syllable structure as determined by
the adjacent morphemes. These syllables will flesh out empty

feet templates and so on up through the hierarchy of prosodic



377
units., Or at least, so we speculate.3 -

Sussméﬁ (1984) speculates théf canonical syllab%g forms

‘are equivalent to néuronal templates "where Ieach consonant
aqd' vowel position iS associated with a specific cell
assembly network” .(p; 169) . Might there be neuronal
'templates that corre;pona to all units of pféso@ic structure?
Is the proseodic word, for instance, implicéted in within-word

errors and word blends?

-

It has often been noted that errors in aphasia are not

unlike errors in normals. Will we find that aphasic errors

are constrained by the syllabic-position-constraint?

Might a number of_second language 1earher errofs be the
result of mapping the units of t?e second language into the
native language prosodic templgqgé?

These are ali empirical éuestions; they «can ' be
formulated as a result of the rich and precise1§ formulated
hypotheses of competeﬂce theorists. -W; ekpect that the
extensive research currently, underway in the domain of -
prosody will lead to further insights into the nature of the
prsauction giamﬁar prosodic units. It seems clear that
hypotheses that come out of the competence domain provide the

best working hypotheses with regard to the processing domain. ’

The assumption that the rules and representations of grammars
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will form *a basic component in a theory ef performance has .

indeed been an extremely fruitful assumption.

R

ek
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NOTES TO CONCLUSION -

Lour algorithm assigns vowel glide Sequences ‘directly to the
peak node and conscnants directly to the - sub-constituents of.
onsets and codas. We believe that the CV tier might prove to
be a viable mediating level ‘to'deal with ‘complex segments'
such.. as the vowél glide sequences and the tautomorphemic
obstruent sequences such as the .'ks' and ‘axe' which we
assigned to one structural node. ' This we belive is.a ¢lear
area for further research. We must "leave it unsolved. See
Chapter 2, Section 6.4.

2We used 'permissible initial clustefé"(borrowed ‘from Kahn)
as our criteria and found no segmental errors which ‘suggested
different criteria such as the sonority hierarchy. For
instance we found no error like (i) C ‘ -

(i) thg athlete bumped the aHleté..._

where the sonority principlerould Have analysed the 'th'_ as
an onset and. 'permissible clusters' would have analysed 'th/’
as a coda. However, the word blend in (165) Chapteg 2
supports the sonority hierarchy and. the structure we assign
to onsets ons'the basis of- our corpus.is in line with this
hierarchy™wi respect to the obstruent position. The ‘error
referred to involved the juxtaposition of a nasal and a
liquid,. viz. move/run becomes mrun. Such clusters occur word
medially —in English in such forms as 'Lumley’ and ‘'Monroe'._
The assignment of the: sibilants 's' and 'sh' to the ‘'s°
position_ violates sonority and supports . Cairns- and
Feinsteip's arguments. (See Chapter 1, Section 3 (iv).)

3Selkirk's most recent work (Selkirk, 1985) argues for a
syntax-phonology mapping which involves a metrical grid along
the lines of Prince, 1983. We believe that this. work may
provide a most fruitful area for investigating in detail our
speculations regarding a prosodic structure frame in the
production process. -

-

— -

-
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