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Generative Phonology: The Basic Model

Introduction

There are inhereunt danzers in attempting to present introductory notions
of a descciptive model in a discipline that has undergone as much change as
linguistics has over the past couple of decades. Two decades ago, there
vas a fairly unified version of ‘'structural grammar” that was, with minor
variations, the security blanket for linguistic desciiptions, This, of course,
7as uprooted with the advent of transformational-gencrative grammar, which
challenged many of the tenets held dear by structuralistis in the late 1950's
and early 19i0's, A fairly unitary version of transformational-generative
grammar evolved for a feu years during the early and middle 1960's. But
this nov has all changed as more and more specific details and underlying
assumptions of the reigning model have come under question, Although this
is more true of 3rammar than it is of phonology, there is little doubt that
many qualifications of earlier interpretation of generative phonology are
also in ovder.,

tlowv this situation presents a dilemma, On the one hand, an honest
admission of qualifications that must be made to many of the aspects I would
have set forth here a couple of years ago might lead to 2 somevhat frustrat-
ing experience foi an audience attempting to grab hold of basic principles
characterizing generative phonology, I have seen audiences come avay from
such honest presentations with a deep serce of despair and an inability to
grasp even the most rudimentary principles. Jn the other hand, a clearcut
presentation of unqualified dictums might lead an audience to a false sense
of assurance concerning the field. I can still recall my oun disillusion-
ment when my second courge in linguistics shatteved so many of the cherished
dictums that I had been quoting from my first course.

It vould be nice to reach a middle road between the extremes, but
realistically one must choose the side on which he wishes to err. I have
(I think) chosen to err on the side of limited qualifications and perhaps can
cover myself through occasional footnotes and a general introductory remark
that many statements that 1 make should probably be qualified in some way,
I hope that the broad qualifying statement as an introduction, hovever, does
not detract from the observation that there are some very essential under-
lying principles to be found in looking at phonological systems for a gener-
ative verspcctive,

In a very real sense, the development of generative phonology must be
linked with the development of generative grammar. . Although it has probably
not received as much acclaim as generative types of syntactical analysis,

I think it is fair to say that it has changed the vay linguists look at
sound systems just as significantly as generative vieupoints have affected
the vay ve look at syntax.




What is Generative Phonoloay?

The initial question asked vhen confronted with the label ''generative
phonology' is hou one defines such a theory and the way in vhich it is differ-
entiated from the types of phonolozical descriptions which were in vogue
during the post-Bloomfieldian era of structural linguistics that uas popular
during the 1940's and 1950's. 1In a sense, the remainder of this paper will
deal with different aspects of this question in terms of detail. But we can
preface our discussion by giving a brief introduction to the notion of
generative phonology., In using the term generative phonology, we are referring
formally to statements, rules, or axioms vhich can produce all but only those
vell-formed utterances of a language. The goal of such a theory of the sound
structure of language is to make precise and explicit the ability of native
speakers to produce utterances of a particular language. As mentioned pre-
viously, the vieupoint on phonology must be seen as an application of broader
claims that have been laid forth with respect to an overall model of language,
As such, it extended the units of analysis beyond the limitations set for a
phonology during the era of American structural linguistics. The. American
structural schcol as practiced by the followers of the Bloomfieldian tradition
vas largely concerned with achieving vhat Chomsky (1964:63) classified as
the observational level of -adequacy. Observational a adequacy 1is concerned
uith giving an account of the primary data; that {s, “segmenting and classi-
fying the units (e.g. the "phonemes' as units in the phonolozy) of a language.
Generative phonology aimed to do more than this, by accounting formally for
the competence of the native speaker in his language. A description with
the goal of accounting for native speaker intuitions attempts to achieve
a level of vhat Chomsky (1904:54) referred to as descriptive adequacy. And
ultimately, a generative phonology must aim at a prInc{oIea basIs, independent
of any particular language, for the selection of a descriptively adequete
account of any particular language. The ultimate level of adequacy, exglana-
tory adequacy, is consonant vith a vieupoint in vhich linguistic theory Is
vietred as a special kind of study in psychology in which every capability
built into a linguistic theory constitutes a claim that the same capability

is built into the language control aspects of the human mind and speech
nechanism,

The phonological component of a language model is basically a complex
system of rules that apply to a string of elements from syntax and semantics
to convert it ultimately to its phonetic form. Hovever, one conceives of the
organization of other aspects of an overall language model, at least two (and
possibly three) bits of information seem essential before the phonological
rules can operate. First of all, there must be some sort of lexical repre-
sentation in vhich the basic units of the vocabulary (i.e. the morphemes)
are represented in some form. Then there must bLe some type of syntactic
information vvhich is necessavy as the input for the phonological rules, 1In
most cases, it appears that the surface output of the syntax is the input for
the phonological rules. And in some models, it appears that there is some
necessary semantic information as well, The phonological component itself
contains rules that can operate on basic lexical representations vhile
taking -into account syntactic (and semantic information) in order to arrive
ultimately at the phonetic form. Diagrammatically, e may vieu this as
follows:l
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Lexicon
Giranmatical Information
(Semantic Information)

l
Surface Cutput of Syntax i
l

' Phonological Component !

{
Surface Phonetic Information

For our discussion here, the crucial aspects of the above diagram deal
uvith the nature of the rules that make up the phonological component and
the phonological form that the lexical units of the language take, These
aspects, as a part of a generative phonology, will be discussed in more
detail below,

Lexical Representaticns

The lexical units of a language are an integral part of any description
of a language. One aspect of representing each lexical unit (i.,e, morpheme)
is its semantic description or meaning, A particular semantic reading is
obviously an essential part of the lexical items found in a language, Another
aspect of representing the lexical units involves the formulation of syntactic
privileges. In other words, a grammar of a language must be able to specify
vhat sorts of units can function as verbs, nouns, etc., in the realization
of a grammatical sentence, Still another aspect of the lexicon is the repre-
sentation of some type of phonological shape for lexical items. That is, each
lexical item must have some type of phonetic form. The phonological shape
of these units 1is crucial in understanding how phonological rules operate
since it is input for the phonological component. The primary question with
respect to the phonological aspects of the lexical units is uvhat type of
phonolowical information must go into these lexical representations, That
is, vhat should the representations or ''lexical spellings' look like? This
becomes an issue of some importance vhen ve observe that some items wvhich
ue intuitively fcel to be related take more than one form, For example, if
uve look at an item like electric, we notice, among other changes, the variation
betreen final k and s when & suffix such as -ity is added, giving us electricity.,
One choice is simply to enter such alternations as a primitive part of the
basic lexical item. But if ve entered it for an individual item such as
electric, then ve would be confronted rith other items such as elastic, which
shos the same alternation wvhen -ity is added (i.c. we get elasticity). It
does not take astute powers of observation to recoznize that ve seem to have
a rezular pattern here, in vhich certain forms endinz in -ic change a final
k to s when the suffix -ity is added, What is more impressive is the pro-
ductlvity of this type of pattern by native specakers of English vhen confronted
vrith items not usually ending in ity. Thus, a native speaker who may never
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have been exposed to a form like stoicity from stoic or rubricity from rubric
vill automatically alternate the final consonant to follow the patterning of
electcicity and elasticity. As we mentioned previously, a generative phonology
nust account for the competence of a native speaker of a language in the

sounds of his language in a precise and explicit way. In attempting to apply
this principle to hov we represent lexical items, it seems that the most
efficient system would be one which places only unique information into the
lexical item and allows general principles of sound organization to account

for all predictable variations., In this way, we can account for the under-
lying sameness of certain units and the generality with which processes
effecting change are observed to operate., The lexical spelling or represen-
tation for each form should, of course, allow us to most efficiently account
for all the necessary changes that will take place. Although some of these
units may be one of the alternate forms, this is not a necessary requisite;

in some cases, a non-realizable form may most efficiently serve as the unit
from vhich all the variant forms can be most efficiently predicted., The

basic form of the lexical entry is sometimes referred to as the underlying
representation, since it is elemental unit in the structure from wnich other
forms can be derived., Although there are rather detailed types of motivations
for choosing the actual form that the underlying representation should take
(and vhich ve shall not go into here), the determination of efficient lexical
representations is a cornerstone of generative phonology. In one sense, the
notion of underlying representation as distinguished from surface phonetic
forms is analogous to the distinction in synt ax between deep and surface
structure. 1In this conception, the underlying representation is an abstraction
from which the various phonetic forms of an item are eventually derived through
the process of applying the various phonological rules.

In structural phonology as practiced in the previous several decades, it
vas the Qhoneme which vas considered to be the basic unit in phonology. Phonology
vas seen to be clearly separated from grammar and the phonemes of a language
vere determined apart from any considerations of grammar. This is not to
say that linguists during this period did not recognize that certain alter-
nating forms of morphemes were defined on the basis phonological cordition-
ing, but these alternations were considered to be a special part of the
grammar (i.e, morphophonemics), When a phoneme was defined, it was not
considered with reference to morphological considerations. And although the
phoneme 'sas considered to be an abstraction on one level, phonemes were
typically considered to be uniquely realized in terms of one set of phonetic
forms, In generative phonology, the level of the phoneme vas redefined so
that it could match the deeper level of abstraction aimed for in the most
efficient conception of phonological processes--one which could account for
ALL different types of phonological couditioning found in a language. This
redefined notion of the basic unit in nhonology has sometimes been referred

to as the systematic ghoneme in order to distinguish it from the classical
level of the phoneme.

The important notion to remember here is that the systematic phonemes
are the basic units in the lexical representation and that they are represented
in such a way to efficiently allow for all the predictable phonolozical infor-
mation to be accounted for by the phonological cules. If phonological informa-
tion is unique to a lexical item as it is distinguished frem the other lexical
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items of a language, then it is to be represented; but if it vas predictable,
then it should not be represented in the basic entry. Thus, the difference
bet.reen s and k would be represented in items like sill and kill since there
is not a predictable process for arriving at the s and the l. It is unique
information which is crucial to distinguishing different lexical items. But
in forms like electric and electricity and elastic and elasticity the s

1s predictably derived from k vhen the suffix is added to the related forms,
Hence, the predictable change should not be a part of the lexical spelling
of an item. As we shall see in the presentation of Vaughn-Cooke, the notion
of lexical representation as presented here has important implications for
the most efficient spelling system of English,

Phonolozical Qules

If the task of the lexical spelling in a language is to give only the
unpredictable phonological aspects of each item (i.e. morpheme) in such a
2y as to most reasonably and naturally account for predictable information,
ve 5till need to account for the regular patterning that can predict the
neecded information in order to arrive at actual pronunciations. /This is
the job of the phonological rules--to account for the predictable aspects
of pronunciation whcther they relate to alternate pronunciations of the same
basic morpheme or different phonetic forms that a given sound can take. To
begin with, there are properties of particular sounds which are implied by
others, Ve know, for example, that English has sounds produced with the
tonzue in a more backed position such as u and U, and ones in which it 1s
produced with the tongue in a more fronted position such as i1 and 1. As a
concomitant of the back sounds, ve also know that the lips may be rounded
during the production of the sound, but in the production of the front vovels
of En3lish, no rounding typically takes place. This, of course, 1s not true
of all languages, since a language like French or Gaorman can produce front
sounds with a rounding of the lips (e.g. the so-called umlaut sounds).
Since the information about rounding is predictable for English is implied
by the position of the tongue si'ch information is redundant in the lexical
representation for English and therefore to be accounted for by some asupect
of phonological rules. Rules which account for this sort of information are
referred to as redvndancy rules. In this case, the redundancy rules piedict
some attributes™GiTa sound Segment based on the attribuie of amothi?r property,
The significance of this aspect of a phonological description vill mcke more
. sense vhen ve introduce the notion of distinctive features later in the paper.
At this point, it is sufficient to note that certain aspects of an adequate
phonological process are needed to account for predictable attributes or
properties of a sound unit, In addition to the prcdiction of certain proper-
ties of a sound vhich are implied by other properties, some aspect of phonology
should relate to predictable information about the permissible sound sequences
that may occur in a language. For example, if a three consonant sequence
occurs at the beginning of a morpheme in English, we know that the first sound
in the sequence must be 8, the second sound a stop like p, t, or k, and the
third sound 1 or ¥, This is a regular pattern that any native speaker of
English would be able to recognize. Given certain potentially new words in
the Fnglish ltanguage, this principle accounts for the fact that the native
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speaker will accept an item like splot or scrat while rejecting items like
fplot or snrat as legitimately sounding words in the English language. Rules
which account for the placement of redundant information in terms of the
sequences of units are sometimes referred to as sequence redundancy rules

(as opposed to segment redundancy rules mentioned above) or morpheme structure
rules., It is essentlal to account for this type of informat?gﬁggﬁﬁficitIy

In a generative phonology since we must account for native speaker's intui-
tions about the types of permissible sequences of sounds in his language as
distinguished from impermissible sequences.,

Although the above types of information are ultimately an essential
part of a generative phonology, we primarily will be concerned here with
another type of rule vhich accounts for all the predictable changes that
take place in phonological units vhen certain morphemes are combined into
vords or certain sound sequences are juxtaposed, There is a general princi-
ple vhich is universal in all sound systems: sounds tend to be iafluenced
by their environment. By environment here, we are referring specifically
to the influence of neighboring sounds,. the position ia vhich a sound occurs
in larger units such as a syllable, morpheme, vord, phrase or sentence, and
the occurrence of certain suprasegmental units such as stress or intonation,
Ultimately, the modification of snunds seems to follo. natural principles
related to physiological or psychological strategzies.? For example, some
of the explanations may be due to the coordination of different muscles
vithin the vocal mechanism, Others may be due to perceptual strategies that
take place to optimize differentiation betuveen units for the speaker and
hearer to most efficiently make use of language in communication. There are
a number of main types of processes which can be delimited in characterizing
the types of phonolozical changes that are found in language. Since this is
the essential aspect of the phonological rules, it is therefore instructive
to delimitate some of the main processes with 1llustrations from English,
Similar types of illustrations could have been taken from any number of
languages. As we shall see in the interpretation of this paper for the role
of spelling in English by Vaughn-Cooke, an understanding of these predictable
nhonological processes r ~t serve as a basis for- determining the nature of
regular spelling patterns observed in English.

Assimilation

In assimilation, a sound takes on the characteristics of a neighboring
sound. A sound may assimilate in several vays, For one, sounds may take
on the position point of articulation of a preceding or following sound.
Consider the forms of the negative prefix -in in the follosinz items:

indetexrminate
indignity

impotent
immaterial

inconclusive

ingratitude



In the above examples, we note that the nasal segment of the prefix tends to
change to the point of articulation of the following sound. 1In the case of
a labial sound such as m or p, the pronunciation becomes m as represented in
the spelling of m before these items. In the case of k and g, the sound
typically becomes an {n], the segment usually represented by the ng spell-
ing of sing. It should be noted here that the speaker of English will auto-
matically pronounce it this way regardless of the fact that it is spelled
with an n before a sound produced at the back of the mouth such as k or b,

A sound may also take on a particular manner of articulation from an
ad jacent sound rather than the point of articulation. For example, if we
look at houv certain plurals are formed, ve can notice the assimilation of
the voicing specification in the plural suffix to the precedinz sound. Con-
sider the following words:

{kats]3 'cats'
{taps] 'tops'
{prks] 'nacks'
[kabz] 'cabs' -
{1idz] 'lids'

The above examples illustrate different plural suffixes that are dependent
on the voicing of the preceding segment., This aspect of plural formation is
but one part of a more general rule for suffix formation in English in vhich
suffixes beginning in a consonant must match the voicing specification of the
preceding consonant., This is true for the addition of regular -ed forms as
vell as the different types of suffixes involving some form of -es suffixation
(i.e. plurals, possessives, the third person singular present tense forms).
lote how the rule patterns for the -ed forms in the folloving examples:

[pikt ) 'picked’
{re=pt } 'rapped'
[past ) ‘passed’
(brzad] 'bragged’
(rzzd ) 'razzed'
[ript ] 'reaped’

The same general assimilation pattern vo obgerved to operate for plural
forms is found to operate for -ed forms as well, Regular assimilation pro-
cesses such as these are quite productive in English, allowing us to predict
ho a native speaker of English uould form suffixial forms for new items in
English., Thus, given some nonsense verb forms like blick, blag, fup, or
feb, or some nouns like wuck, ug, stap, or veeb, ve would expect the past
tense and plural formations respectively to be as follows:

1blikt] "blicked'
{blpd] 'blagged'
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' (fopt ] 'fupped'

[ £Ebd ] 'febbed'
[uoks ) ‘wrucks’
{vegz ] ‘wugs'

{steps] 'staps'
{=7ibz ] 'veebs'

The formation of these forms simply follous the operating rules of
assimilation already learned as a part of the English sound system. And
note here that these forms predictably would be pronounced with the appli-
cation of the assimilation process regardless of the fact that the actual
spelling of the forms is consistently -s or -ed.

There are, of course, many different types of assimilation processes,
so that consonants assimilating to the point or manner of articulation of an
ad jacent consonant is simply illustrative of a number of different types of
assimilation. Vowels may assimilate attributes of other vowels, or consonants
may assimilate certain properties from adjacent vowels, Thus, the change of
a final k consonant in items like electric and elastic as described previously
involves a process in vhich k becomes s before a high frout vowel of the
suffix ity. Before a non-high front vowel such as that occurring in the
suffix -al (e.g. electrical) such a change does not take place. The change
to s, then, may be vieuved as a consonant in the back of the mouth changing
to one produced closer to the production of the following vowel, Such types
of processes are not at all uncommon in English, as in other languages.,

Neutralization

In neutralization, phonological distinctions operating in a language
are reduced in certain types of environments. Like other types of phono-
logical processes, the conditioning environment may be related to its position
in higher level units (e.g. syllable), contiguous segments, or suprasegmental
units such as stress, Basic consonant and vowel contrasts may both be affected,
For example, in some dialects of English, the contrast between t and d may
be neutralized vhen occurring between vowels when the following syllable is
unstressed, In such cases, a flapped sound may be utilized for both t and
d. All of the folloving items may be .pronounced vith this flap regardless
of whether the underlying form is t or d.

[bzf>] 'batter’
(bwx] 'badder'
[1=f2] ‘latter’
fl=l~] 'ladder'

In the case of items like batter and badder, it is quite reasonable to assume
that an underlying d exists in badder because of its derivation from bad and
an underlying t in batter because of its derivation from bat yet the actual
pronunciation of these tuo items in casual style may be identical.® This
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particular neutralization is affected by the surrounding enviroument as it
incersects with particular types of stress patterns,

In English, a great deal of ncutvaiization can be observed with reference
to votiels, Some of these are peculiar to different regional and social
varicties of English while others are found generally in all dialects of
American English. In many Southern varieties of English, the vowels I and -
E are neutralized before nasals like m and n, A Southerner will therefore
pronounce pin and pen, tin and ten, and tinder and tendexr identically. 1In
other types of environments (e.g. as in bit and bet), the contrast betveen
these vouels w7ill still be retained since neutralizations such as these are
typically restricted to certain phonological contexts,

One very videspread neutralization of English vouvels concerns the re-
duction of many different vowels to a schwa-like vowel when occurring in
unstressed syllables, If we thus take an item like telegraph or photograph,
ve note that the first syllable receives primary stress, the second syllable
is unstressed, and the third syllable secondary stress. These items are
usually pronounced something like [ttlogri-f] and [ féwtagref], so that the
schrsa-1like vouel occurs in the unstiessed syllable, But if we add a -y
suffix to thesc items so that the sccond syllable is nov stressed, we get
something like {toltgrafi]) and [fothgrafi]., Note that the first and third
syllable are not unstressed; consequently, they are cveduced to schua, Al-
though there are elaborate rules for assigning stress to effect such vovel
neutralizations that have been worked out by Chomsky and Halle (19(3) and
further refined by Halle (1973), the important point to note here is the
systematic process of neutralization in which unstressed vowels become a
schra-like vowel., Again we should note here that these vowels will auto-
matically be neutralized according to the stress patterns and regardless
of the underlying lexical spellinz of the vowel,

Deletion

In the process of deletion, elements which are posited to exist in the’
lexical vepresentation of units are lost in particular types of environments.
In many cases, deletion processes result in a change of the syllable structure
in such a way so as to arrive at more 'basic’ syllable structures. For’ exam-
ple, some processes may delete segments in ordexr to arrive at a simple CV
sequence since there is a tendency for languages to prefer such sequences,
Delection processes, then, may break up clusters of consonants and vouels
in the direction of these more basic patterns. For example, 1f we look at
the alternation of the indefinite article in standard English, ve note that
the article a occurs before items beginning with a consonant and an before
items bezinning with a vouel, By distributing the different forms of the
article in this wvay, ve can see howv the preferred CV sequence is retained
in English, since the distribution prevents the occurrence of CC and VV
sequences, If ve posit the an as the underlying lexical form, the n can
be seen as a deletion process vhich arrives at the more basic CV pattern,

In English, some of the deletion processes like the above are quite
commonly recognized, Thus, the different types of contraction processes
wvhich account for items like He's made it, He'd fallen, He'll come and
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He'd come seem to be derived through zeneral deletion processes, Under
certain relatively unstressed conditions, morpheme-initial segments like

h (e.g. have, had) and u (uill, vould) may be deleted, In a different
deletion process the vouel nucleus of these items (vhich is changed to a
schua-like vowel when unstressed) 1is also deleted, along with the vovels

of other types of auxiliaries such as is and are. This process, then,
accounts for forms like He's uply and You're ugly occurring as contractions
along with the previously mentioned items whose underlying forms began with
the segments h and y, Although there are a number of details which would
have to be considered in a full account of these processes, the well recoz-
nized contractions of this type represent important deletion processes taking
place in the phonology of English,d

{/hile deletion processes of the above types are often recognized on
a conscious level by speakers of English, there are other types of deletion
processes vhich take place in casual speech that are sometimes not pointed
out., For example, consider the folloving forms as they may be pronounced in
casual conversation by speakers of standard English,

{wEs sayd ] 'yest side'
{vEst End ] 'vest end'
{blayn mzn] 'blind man'
[blaynd ay] 'blind eye'
[vayl gus ) '+711d goose’
(vvayld End) 'wild end'

In the above examples, we first note that all the deleted segments con=
sist of the final member of a consonant cluster and the end of a syllable,
e further note that the final member of the cluster is only deleted when
the following word begins vith a consonant., If the following word begins
vith a vovel, the rule cannot apply., The effect of the rule reduces the
number of consecutive consonants so that three successive consonants are
reduced to cwo. Deletion processes of this type are relatively common in a

casual style of standard English, even if they are not always recognized
overtly.,

There are other types of deletion processes that are sometimes not
recognized because of a failure to recoguize the relatiouship betveen
derivative forms in the lexicon of a language. 1In some cases, the alterna-
tions betuveen these forms sugzest ho particular units in the lexicon should
be riost efficiently represented to allow for the general phonological pro-

cesses to operate, For example, look at the relationship between the forms
given belou:

isayn ] 'sign'
[s1znadlc ) 'signature’
{r1zhyn ] 'resign'

(¢Z 1gnéySan] 'resignation’
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(d1zayn ] ‘design'
(dEz 1gnéySeon] 'designation’

If we recognize that forms like sign and signature, resign and resigna-
tion, and design and designation are related in the lexicon of English, we
vill note that only vhen a suffix like -ature or -ation is added is the g
actually pronounced. If we posit an underlying g in an item like sign, a
reasonable postulation because is needed in derivative forms of the item,
then it must be deleted when these types of suffixes are not added. When
looked at in closer detail, then, certain spellings with so-called '"silent'
letters of one type or another seem to relate to underlying forms to which
various deletion processes have applied,

Coalescence
xoazescence

Coalescence seems to be a specialized type of process which involves
both assimilation and reduction. In this process, two or more segments are
replaced by one segment that shares characteristics of the original units,
A typical case of coalescence in English can be observed in the attachment
of the -ion suffix to different forms., Consider the following examples:

[robElysn } 'rebellion'
[dem inyan ) 'dominion'
[dEmsnstrey$§an) 'demonstration'
(orowZsn ] terosion’
[konfyuZgn ) 'confusion'

in the first three examples, involving lexical items that e¢nd in 1
or n, ve note that the suffix contains the palatal y. But in the items
ending in t, d, s, and 2z, the final segment coalesces with the y to form a
corresponding palatal fricative, efther {8] or (£}, depending on whether the
final segment is voiced or voiceless, 1In the latter case, the segment com=-
bines features of both of the original segments while resulting in a segment
different from both (i,e. ty - &, sy —= §, dy = %, 2y - Z).

A different sort of coalescence involves the double consonants, 1In
this instance, double consonants are coalesced into one segment. In casual
speech style, double consonants involved in words like illesal and irresponsi-
ble are realized as a unitary segment. In some cases, the coalescence can
only operate after operation of other rules which effect assimilation, Thus,
vhen we look at a form like usta, we see first that the original {zd] pro-
nunciation of used assimilates to the voicclessness of the following t in
to (i,e. ust ta). This results in double t's, Once this has taken place,
the tvo t's are coalesced into one segment,

Epenthesis

In epenthesis or addition, a sound segment not posited in the lexical
representation of items is inserted through a regular phonological process.
Epenthesis seems to occur less frequently than a process like deletion, but
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it is by no means uncommon., Both vowels and consonants may be inserted in

an epenthetical process. One process which a number of linguists consider

to be epenthetical involves the formation of plurals in English. In our
previous discussion of assimilation, we noted that two different realiza-

tion of plural, namely [s) and {z] were dependent on the voicing specification
of the previous sound segment. But the observations made earlier do not
account for all the regular plurals in English, In addition to the forms
mentfoned previously, there are plurals that insert a vouel betveen the final
cousonant and suffix, as illustrated by the following examples.

[bastz ] 'busses’
{rowzyzl) 'roses'

(di31z ] 'dishes'
(m=E 1z ) 'matches’
(Jajiz ] ' judges'

In the above examples, ve note that the vowel (which may be [1}, (1],
[a], or even [E], depending on the dialect of the speaker) is inserted only
vhen the sound to thich the suffix attaches itself in a sibilant sound of
some type. This includes items 1like {J] and [&], since phonetically they
actually consist of two sound sequences, the final member of which is either
[§) or [Z2]. From the standpoint of perception, it is quite understandable
why this epenthesis might take place since the addition of {s] or [z] to an
item already ending in the same sound would end in a doubled or lengthened
segment, and this might be difficult to perceive as a plural (e.g. frowzz]

or [bass])., By adding the vowel, the plural formation is quite clearly
marked, : .

The insertion of the vouwel in plurals is part of a more general process
vhich applies when a suffix begins in a consonant quite similar to the one
in vhich the base form ends. Thus, forms that add the -ed suffix indicate
a similar type of epenthesis even though the consonant forms involved are
quite diffevent., We therefore get the following past tense forms.,

{weyfid ] ‘waited'
{rey(1d ] 'raided’
{plent 1d} ‘planted’
[maynd 1d]) 'minded’

If the base form ends in a t or d (i.e, an alveolar stop), then the vowel
7111 be inserted to keep a doubla t or d from vecurring; otherwise, t and
- d vould be added follouing the assim{lation processes described ear11er.

: There are also some types of consonantal segments which are most adequately

,accounted for as a type of consonantal insertion., For example, when cettain ‘

' nasals are folloned by a consonant, a stop Segment matching the point of
articulation of the nasal may be inserted. The p in items like ¢ contempt and

T attempt can therefore be accounted for through its insertion following a

= ﬂnasal and preceding another consonant.f Similarly, the 1nsertion of b between
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m and 1 in some contexts seems to be a reasonable vay to account for items
like trembling and humbly as found in the speech of speakers of standard
English, The pronunciation of family and chimney as fambly and chimbly
respectively by speakers of some nonstandard English yarieties can be viewed
as an extension of this general epenthetical process,®

Somet imes, particular segments can be derived through a process of either
deletion or epenthegis, depending on how the form of the lexical representa-
tion is postulated, In some cases there are strong arguments in terms of
the overall structure of the sound system for choosing one process over the

other, vhile in other cases, reasonable arguments can be made for either
interpretation,?

Redistribution

Some processes of phonological change involve the redistribution of

segments with respect to each other., In one sense, some of the previously
ment ioned processes such as deletion and epenthesis involve changes which
vesult in the redistribution of different CV sequences., It is also possible,
hovvever, to simply change the linear order of segments in a phonological

structure by permutations of one type or another. In English, these sorts of
reorderings do not appear to be that frequent, althotigh there are several illus-
trations found in some non-mainstream varieties of American English, When tuo
segments reverse positions, the process is typically known as metathesis., Pro-
nunciations of ask as aks, as is found in some varieties of Vernacular Black
English and Appalachian Yhite speech represent such a process., Historically, of
course, we know that the older forms.of English were aks, so that the metathesis
really took place among speakers of standard English varieties where the form
changed to ask.,  The pronunciation of the Biblical name Abednigo as Abendigo
involves a metathesis of n and d that can be found smong many speakers of stand-
ard varieties of English. Nonstandard pronunciations of relevant and revelant
involves a type of metathesis that changes the order or non-contiguous consonants,
Although the permutation of elements appears to be quite common in the grammatical
system of English (e.g. He put the garbage out or He put out the gargage)it is
much more restricted in the phonological system.

The Form of Phonological Rules

In the previous sections, we have discussed the status of lexical repre-
sentations in a generative phonology, the types of rules necessary to arrive
at the actual phonetic forms, and the types of phonological processes found
in language, as exemplified by English, - At this point, we may ask about
the form of rules that can capture the various phonological processes ‘that
- ve have discussed, Presumably, there are different sorts of formal con=

~ ventions that might be utilized in order to capture the various processes,

. 'so that the actual formalization is less significant than the actual principles

. of phonology. Nonetheless, formal conventions that make rules look 1ike
 "mathematical formulas" can ‘provide an GXpliCit means of capturing the general

 fffprincip1es observed in phonological processes.f There are several essential
- agpects vhich must be captured in any phonological rule in a generative : ﬁi*,"
'Ph°h°108 Fi *of~all‘fthere mustjbe an input in terms oE basic elements e
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of the sound system. Ultimately, these elements start vith the units in the
lexical representations that we discussed earliec. Then, there must be a
change to arrive at vaiious alternate forms, the output of a phonological
process. And finally, there must be a relevant environment for changes to
take place in, since we have already observed the importance of linguistic
environment in determining various changes. These facts may be captured

in a simple type of convention vhich takes the form of the following:

X = Y/ A___B

In such a convention, X 1is the input for the rule and the arrov indicates
that it is changed to or 'becomes" ¥, the output of the rule. The slant
line / indicates that anything beyond that point is relevaat environment
for the rule to operate., If the relevant environment procedes the sound,
then it is placed before the "environmental bar" (i,e, the line __) and-if
the following environment is relevant, then it is placed following ng the bar,
In other words, the convention captures a change of AXB -+ AYB., The pro-
cesses we described earlier can be formalized by the use of such a convention.
Thus, for example, the rule which neutralizes (i.e. changes E to I before a
nasal) might be stated like the follewing. For convenience here, we shall
assume that the rule only operates before n, even though we know it can
also operate before other nasals. - e :

E - 1/ __n
The rule simply states that E becomes I when followed by the nasal n,
Other types of processes such as deletion or epenthesis can also be captured
by such conventions, tle thus might approximate the rule which deletes
underlying g in items like sign something like the following:

g = &/ vV ___ n#

vhere < is a null symbol indicating deletion in the context of a greceding
vouel and a following n plus a special type of morpheme boundary.” More
important than the formal conventions for specifying such rules are the
particular generalizations in processes that can be captured through the
convention, Such rules are written in the form of process statements. That
is, we start with a basic unit found in the various lexical representations
and process it in various ways in order to eventually end up Uith the actual
pronunciations of the items.

It should be pointed out here that process statements as a descriptive
device were not unique to generative grammar, Before the development of
generative phonology, there was already an existing tradition in linguistics
“for describing various forms of & morpleme through vhat vas knovn as ‘'{tem
and process" descriptions,10 But there are important ways in which the types
of process statements formulated in genéerative phonology vere different from
~ the types of process statements done during the structural period in lin-
‘guistics, 1In the first place, there t7as committment to this type of dese

oogffcription inherent within the theoretical vielr on nhich the transformationalu’f‘{o;
‘5jgenerative model of language description was based. Previous types of - .
des “ons often eppealed o process sta ments only for the sake of o
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methodological convenience. Therefore, a justification of the sort, ''There
seems to be no reason why the linguist should not use whatever method best
suits the situation'" (Elson and Pickett 1962:435) was considered sufficient,
The emphasis on a convenient methodology for segmenting and classifying units
uas primary in the structural period whercas an explicit theoretical model
was given primacy in the developments that took place in generative phonology.

Secondly, the level of abstraction in terms of the basic units of the

sound was different in the tuvo conceptions of process descriptions, One

of the actually realized forms was considered to be the base in earlier pro-
cess formulations. As Gleason put it (1961:82) "Select one allomorph of
each morpheme as a base form', Generative phonology was alloved to be more
abstract so that no such restriction vas placed on the base forms. And in
the older frameiord, the distribution of different forms of a morpheme (i.e.
allomorphs) that were sensitive to phonological environment were viewed tg

e an Intecrmediate level which was actually part of the grammatical component
of a language at the same time it has obvious relationships to the phono-
lozical changes occurring in a language (hence, the term morphophonemics
was given to explain this level)., 1In the structural concept%on of Tanguage
model, the phonology was to be ¢learly separated from the grammar of a language,
and justifications of various units was to be made without reference to other
levels of language such as grammar, In terms of the phonology itself, the
phoneme was the primary unit and changes in phonemes that interacted with
the different forms of a mor pheme were somewhat out of place in the phono-
logical level of a language description., In generative phonology, the

basic unit in the phonology was more abstract, and all phonological changes,
regardless of their sensitivity to morphological variation, were considered
to be an appropriate aspect of the phonological rules of a languaoe.'k

The third important difference between earlier process types of des—
criptions and those found in generative phonology relates to the notion of
rule ordering. As various phonological processes were looked at in relation
o each other, it became apparent that a perfectly concise and explicit
model of phonology vould have to order at least some of the rules vith
reference to each other in order to arrive at the actual phonetic fofms.

By ordering here we are referring to the placement of rules in a parttcular
sequence so that one rule operates after another one. A number of pr
cesses we described earlier have to be ordered with respect to other fules.
in order to arrive at the actual phonetic forms, For example, in order to
allow certain non-schwa vowels to reduce to schra, we first have to hEve a

bloc of rules which move the stress from a vovel in order for it to reduce
to schua, 1In items like telegraph and photograph, the stress placement that
moves the primary stress to the second syllable with the addition of Fhe =y
suffix (e.gs telegraphy and photogranhy) must take place before the vowel
in the first syllable can be reduced to a schwa-1ike vouel, And ve aiready
alluded to the fact that the rule reducing consonant doubling in an item

- 1like usta from used to we must first have a rule vhich changes the oxdginal

- d in used to te If ve artange the rules in this way, ue can have a quite

'°ffgenera1 rule which affects a great many double consonants. [» o

S To 111ustrate Eurther, consider the‘pronunciations of plural forms of s
*?~desk andvtestias,desses and tesses, well-knoun”forme found among speakers of'f,




of Vernacular Black English and some Vhite Appalachian varieties of English,
The derivation of plural forms such as these can best be understood by look-
ing at the ordered sequence between various rules operating on these forms.
I£ -je assume that we start out with lexical representations or under lying
forms such as dEsk and tEst, we first note that there is a rule that deletes
the final member of the cluster, resulting in dEs and tEs respectively, 11l
Then the regular plural rules that appear to operate on all varieties of
English take place. This means that any noun ending in a sibilant-type
sound (i.,e. [s), [2z), (5], and (Z]) will appropriately have a vowel inserted
betireen the final s-1like consonant and the plural form [z]. The third rule
changes the voiced segment s to z if it follous & voiceless segment. The
rule sequence is set up as follows:

Under lying Form tEst+z dEsk+z

Rule l. Consonant Cluster tEs+z dEs+z
Reduction

Rule 2, Epenthetic Vouel tEs+12 dEs+iz

Rule 3., Assimilation of 2z Not Applicable Not Applicable

Plural te¢ Preceding
Voiceless Segment

By setting up the rules in this sequence, the regular rule for plural

formation can be seen to operate in Vernacular Black English in much the
same manner as it operates for other varieties of English, The particular
plural form is different because the consonant cluster reduction rule has

operated prior to the plural rules, thus leaving a final s-like sound for the
" epenthetic vowel to be inserted between the final s and the z form of the
plural, But consider what would happen 1f the plural rules and the consonant
cluster reduction rules vere reversed in their application,

Underlying Form tEst+z dEsk+z
Rule 1, Epenthetic Vovel ' Not ‘Applicable Not Applicable
‘Rule 2, Assimilation of z tEst+s dEsk+s

Plural to Preceding
Voiceless Segment

Rule 3, Consonant Cluster tEs+s ~ dEs+s
‘ Reduction

In the above otder (which appears to be hov many speakers of standard
varieties of English actually pronounce desks and tests in rapid speech
style) we could not account for the phonetic forms of the Vernacular Black
English speaker in a natural way, Note that the epenthetical vovel rule
- can not operate before the congonant clustet reduction rule, because it
does not meet the environmental conditions for the rule to operate (i.e,
it does not end in an g-1ike sound), The enly vay in which we could account
~* for the form 1if we: ordered the tules as stated above would be to have: another
rule similar to the original epenthetic voirel rule, To have two rules that' i
,¥¢are 1dent1ca1 does not appearito be economical, especially sin ]




generalizations can be captured by ordering the rules in the way that ve
previously specified, Concise and explicit rules that are at least sometimes
ordered vith respect to each othec, then, is an essential aspect of account-
ing for the phonetic forms in the process formulation.1? Formal rules in
geuerative phonology, then, take the form of a series of explicit process
statements in vhich the input of any rule in the series operates on the out-
put of previously applied rules, if they have met the conditions for operatior
(. A~+B, 2, B~Cy 3, C =~ D, etc,). If agiven unit does not meet the
conditions for operation (i,e. the relevant environment or the input) then

the rules are by-passed until the conditions for operation are met,

Distinctive Features

In the preceding sections, we have only considered the contrastive
units in a language in terms of the various sound segments of the phono-
logical system. In some approaches to phonology, units such as phonemes
are considered to be the smallest contrastive unit in the phonology. This
means that if we wanted to specify a rule that changed I to E before nasal

sounds m, n, and p, te would have to specify the rule something like the
following: :

— n

Jhile this cectainly accounts for the data accurately, there seems to
be an important generalization that is not formally handled in this process:
namely, that all but only nasal segments can effect the change. While this
generalization is certainly implicit in the series of sounds that are included
as the relevant linguistic context for the operation of the rule, there is
no explicit way in which this generalization is captured, Now a preferred
model of language description is one in which such generalizations can be
handled in a concise and explicit manner. 1In order to do this, we must
admit that significant units of a phonological description are further
divisible into certain propecties of sounds, If ve therefore look at the
series listed above in terms of the properties or features of the class of
sounds, e observe that a single property unifies this set while excluding
all other sound segments from the class; namely, the feature of nasality,

I1f the sounds acre then divided into various properties, all ve really have
to do is capture the general nature of the feature. If we do this by simply
 specifying the property something like [+nasa1], ve have explicitly captured
~the significance of the class of sounds that effect this particular rule,
xThree different segments can: be represented then by the formal reference to
' one property that uniquely characterizes the set, One can see hot the
‘~breakdonn of units on guch a basis can lead to more parsimonous explicit

_ statements of phonology. Similarly, ‘'we can take the various attributes of

1.8/ (m}

'fi;~the process. of a rule and capture the generalizations in terms of the seg-a

~mental units affected by the rule, -

~ Thus, the consonant cluster reduction

”ixule ve,specifiedkea lier’(i."



cluster may be deleted) can be observed to operate on final consonants such
as t, d, k, g, p, and b, but not clusters involving s, z, s, 2, etc. The
process aspect of the rule taking the contrastive segmental units of the lan-
guage as basic vould have to look something like:

-~ r*/ 00013
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Now it is quite clear that these sounds are unified by the fact that they

are all stop or non-continuant sounds (i.e. there is a complete obstruction
of the oral mechanism in the production of the sound). This might be captured
generally by referring to this property of the sounds, which ve might char-
acterize as [+stop] or [-continuant]. The generalization, then can be

stated simply by a rule that utilizes this common property, such as:

[+stop] = ¢

The justification for appealing to a level of phonology in vhich the
ultimate unit of the phonological system is the phonological feature is
based on several important observations, all of which are interrelated. As
we have observed above, it allous for more economical descriptions of phono-
logical processes and environments in formalizing the rules, In place of a
simple listing of the sound segments, ve can often state the same observation
through the use of a more restricted number of features. The reason we can
do this is based on a more essential principle--that the appeal to phonetic
features captures important generalities that are observed in phonological
processes, Phonological processes do not randormly select from the inventory
of sound segments of a language, not do they operate in linguistic environments
vhere the relevant sounds for the operation of a process 1s random. Rather,
there is a systematic articulatory or acoustic basis for particular processes
taking place as they do, The appeal to phonetic components or features of
sounds allous us to explicitly and concisely state the regular generaliza-
tions that are observed to take place. It stands to reason that a theory
that can account for unifying generalities in a natural vay should be con-
sidered superior to one that cannot. Classes of sounds that are uniquely
unified on the basis of their shared features are réferred to as natural °
classes. e have already alluded to the fact that a division of sounds on
the basis of their features allows us to specify sets that have an internal
relationship to each other, 1In a natural class of sounds, fewer features

~can be used to specify the class of sounds that can be used to specify any
individual member of the set. Features, then, provide a principled basis
for defining vhat constitutes a natural class of sounds in a language. And
ve already observed above that natural classes of sounds are essential in

iunderstanding hou phonolooical systems are organized. i : :

and explicit formulation of phonological processes, one can see hot tha
notion oE phonological features a5 the primitive units of phonology "ould

Because the goals of a generative model of language involve a concise Fe"“ e



naturally fit into the theory. This, of course, is not to suggest that phono-
logical features of this type were not utilized to some extent to traditional
phonological descriptions., Earlier vork on distinctive features by Jakobson
(e.g. Jakobson, Fant and Halle 1952) and others had been incorporated to some

- extent into phonological descriptions a couple of decades before the advent
of generative phonology. But vhile they were incorporated into phonological
analyses in many traditional studies, the traditional phoneme offer vas
still often considered to be the central unit of phonology, not the distinctive
feature. In generative phonology, features were formally admitted as the
central distinctive unit of the system,

Ultimately, the theory of distinctive features is established on a
restricted unfversal set of phonetic features that are adequate for describ-
ing the phonological contrasts and processes of any spoken language, although
not all features might be relevant as contrastive properties in a particular
language, Vhile this notion is generally agreed on by generative phonologists,
determining the most efficient set of universal features for doing this task
is still not settled, Some earlier formulations following Jakobson's work
appealed to the acoustic pacameters of speech as the basis for a universal
system vhercas more recent formulations have relied more heavily on the
articulatory aspects of sounds.

Features may refer to major sound classes (e.g, consonant, sonorant),
manner of articulation (e.g. continuant, nasal), place of articulation (e.g.
anterior), or even suprasegmental aspects (e.g. stress, tone), In some cases,
features refer to the simple presence of absence of a particular character-
istic, such as nasality, voicing, or the involvement/non-involvement of the -
tip or blade of the tongue (i.e. corona), In other instances, + or - values
reflect the extreme points of a feature that actually r-nge over a continuum,
such as the various points of articulation that may be utilized in the mouth,
The use of features must effectively and naturally distinguish the significant
sejuental sound units (shich may be individual in terms of actual production)
as they contrast with each other. Hence the term distinctive feature, The
4 - values are referred to rather than degrees of {Rdividual features in
explicitly shoving the contrastive phonological units of a language and the
processes that change these units in different ways.

Following is a listing and definition of features that appear to be
relevant for the description of the English sound system, and a matrix of
the significant sound segments in terms of these features (primarily from
Chomsky and Halle 1963).

Consonantal = Consonantal Sounds are produced with constriction along
the center line of the oral cavity, The only sounds non-consonantal 1n
English are the ‘vovels and glides U, h, and y.- o

szllabic - Syllabic refers to the role of a sound in the: syllable.% s
- Segments that constitute a syllabic peak are considered to be syllabie
‘vhile those not constituting a peak are non-gyllabic, Typicflly,kthe vowels
 are syllabic and the consonants, other than certain semi-vowels and semi-l e
'j:giconsonants, are non- syllabic.,““‘ P : - e




For the most part, the following set only applies to consonants:

Anterior - Anteriov sounds are produced with obstiuction located in front
of or at the alveolar ridge of the mouth, Thus, labial, dental and alveolar
sounds are anterior and palatal and velar sounds are non-anterior.

Coronal - Coronal sounds are produced with the front (tip or blade) of
the tongue, Sounds that are produced with another part of the tongue (e.g.

back) or not involving the tongue (e.g. labials such as p and m) are non-
coronal,

Continuant - Continuants are characterized by continued air movement
through the oral cavity during the production of the sound. Non-continuants
are produced with complete obstruction in the oral cavity, The qualification
of oral cavity is important in order to consider nasals such as m and n as
non-continuants since the oral cavity in nasals is completely obstructed
wvhile the nasal cavity is open for the duration of the sound.

Strident - Strident sounds are produced with an obstruction in the oral
cavity that allows air to come through a relatively long, narrou construction,
As the air escapes, the turbulence produces the primary noise source over the
rough surface, Most, but not all of the sounds traditionally classified as
fricatives (9 and d being the exceptions) are considered to be strident and
other sounds are non-strident,

Sonorant - Sonorant sounds are typically produced with a lesser degree - -
of cavity construction, Vowels, nasals, and liquids are typically considexed
sonorants wvhile sounds with more radical cavity constriction such as stops
(esgs Py t, k) and fricatives (e.g. §, £, V) are typically considered non-
sonorants, : .

Voice = Voiced sounds are produced with a vibration of the vocal bands
in the larynx and volceless ones are produced without such vibration, Sounds
like t, p, s, and § are voiceless while sounds like d, b, z, and Z are voiced.

Nasal’- Nasal sounds are characterized by the lowerinz ot opening of
the velum so that air can escape through the nasal passage, Non-nasal sounds

;are produced with the velum closed so that air can only escape through the
oral cavity,

For the most part, the folloving features are used uith reference to
the classification of vowels, semi-vowels, and semi-consonants,

High - High vouels involve the raising of the tonvue from the neutral

. position, involving a relatively narcotz construction in the oral cavity,

~ Vowels like 1, I, u, and U are considered to be high vouvels and those produced,
,with a lover tongue position are all considered non- high. g ,

LO” - Lov V°"°1s are Produced With a louering of the tongue Eran akj"i

" neutral position, (The vowel approximately in the position of E in bed

. *§yg~or o are disctnguished by~being both non-high and non low. s

15 typically considered the neutral poéitién.) ‘Vouels such as;g> a and g are
- considered to be low vowels, - Note that in this system mld-Vo”elsﬂlike




Back - Back sounds are classified as being produced with the tongue backed
from the neutral position. If it is produced at or in front of the neutral
position, it is considered to be non-back. Thus, vowels like i and e are
considered non-back vouvels while vowels like u, o, and 5 are considered to be
back.

Round - Sounds produced with a rounding of the lips are considered to
be rounded. Vowels like u, o, and g in English are rounded while the other
vowels of English are typically unrounded.

Tense - Tense sounds are produced with a deliberate, maximally distinct
gesture that involves considerable muscular activity. Non-tense sounds are
produced with a lesser degree of muscle activity so that they are more in-
distinct, Vowels like i and u are considered to be tense in contrast to
their counterparts 1 and U, which are considered to be non-tense.
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Although the matrix given above represents the various features that are
considered distinctive in English, it is noted that, for particular sounds,
some of the features are predictable on the basis of other features. Thus,
for example, a whole set of features needed for consonants are completely
predictable for the vowels. In the most economical statement, these implied
features are thus redundant. For example, in English if we know that a
sound is characterized by being [-back], such as § or I, it is predictable
that it must be [-round) as vell, since only back - vowels are rounded, Similarly,
if ve knov that a consonant sound is [+nasal] in English, we also knou that
it must be [-strident], (+4continuant), and (+nasal], When the values of
features are completely predictable on the basis of the values of other
features for a particular sound, we refer to them as redundant features., The
significance of redundant features in a generative phonology is that the
model is committed to a principle of economy in which only non-predictable
information is to be included in representing the basic units and processes
in phonology. All predictable information is derived through the various
types of rules ve discussed earlier in this paper. Some redundancies may
be specific to a particular language (such as the prediction of rounding on
the basis backness in English but not in all languages) while others appear
to be universal (such as the prediction of [-lowr] for all [+high] vowels).

To summarize the importance of distinctive festures, we first of all
see that they serve as a universal basis for describing the phonetic compon-
ents of the sound systems of language. On a more abstract level, they operate
to differentiate the various lexical items of a language, since they are
the smallest contrastive units in the phonological system. And finally,
their incorporation into a generative phonology allows us to state explicitly -
important generalizations about the phonological processes of a language, as
defined on the basis of natural classes of sounds.

In the preceding presentation, 1 have attempted to present some of the
preliminary notions concerning a generative phonology.. As we have seen, such
an approach attempts to account for what a speaker-hearer knows about the
structure of his sound system. This includes information starting with the
abstract units in the lexical representation and going through to the actual
pronunciation of items. Generative phonology attempts to capture the gen-
erslizations on the various levels in an explicit and concise way. While
some of the details of formulation will certainly be revised or abandoned
as we increase our knowledge of sound systems, it seems obvious that the
optimal approach to the symbols on a printed page is one that will take
greatest advantage of the avesome knowledge that a speaker-hearer has of his
oun sound system,




Footnotes

1. 1 have purposely tried (but not completely succeeded) to avoid committing
myself here to a model that shous the relaticnship between syntax and semantics,
This is a crucial igsue in current linguistic theory that presumably will be
discussed in other articles in this collection,

2, The delimitations of these natural principles is one of the areas in
which linguists are most actively pursuing at this point in the study of
phonology,

3. All the transcriptions throughout this paper represent broad phonetic
transcription and are not intended to include phonetic details irrelevant
to our discussion,

4, There are other dialects of English which distinguish these vords by the
length of the preceding vowel, In some of these cases, the contrast between
t and d may be neutralized, but the vouel length keeps the words from being

homophonous.

5. For more complete details concerning the actual deletion processes that
account for contraction in Bnglish, the interested reader should consult
Zulcky (1970) and relevant sections of Labov (1969),

6, For details on the actual conditions under which this epenthetical pro=
cess can take place, eee Bailey (1973:227),

7. The case of the {az] plural is a case at point here. Some linguists main-

~tain that the basic lexical representation should be {5z} and that [s] should
be deleted, whereas others make a case for considering the [a] to be epenthe-
tical, Ultimately, such differences by the naturalness with which it accounts
for the data and the efficlency in terms of hows the rules deriving the various
forms ave arrived at,

8, e should be careful here to distinguish between regular metathesized
segments that are part of the rules of a particular variety of English and
metathesis as a reflection of a performance factor of some type (l.e. a
"g1ip of the tongue''), 1t is well-documented (cf, Fromkin, 1971) that many
types of performance errors as well as certain pathological speech conditions
are characterized by metathesis,

9, The "special’ type of morpheme boundary is needed here in order to allow

the rule t¢ operate when a suffix 1ike plural is added (e.g. [saynz]) while
~ prohibiting 1t from operating uhen a suffix like -ature is added (e.g. ‘

[srgneEUtl). i , D ,

,*_,flO. Compare Hockett s (1953) classic article on. different types of processes olf‘}g~-y,
”;o'utilized in grammatical description. As Hockett points out in his: article, -
 item and process types of descriptions were actually older than distributional;ai
S ‘fo ‘tradition of wh ‘ §




ment’ (l.e. the simple description of elements in terms of their distributional
occurrence uvith other elements). And vhile item and process statements were
utilized to describe the occurrence of some phonologically conditioned

variants of a morpheme, the description of the phonemes of a language during

the structural period vere typically confined to item and arrangement types
of statements,

11, For a justification of dEsk and tEst as the underlying forms 1n these
varleties, see Fasold (1969) or Wolfram (1970),

12, The discussion of rule ordering here should not be interpreted to mean
that there is no controversy about the role of rule ordering in generative
phonology. As it turns out, there is presently a considerable amount of
controversy over the extent of ordering (l.e. are the rules completely or
parft:ially ordered) and the principles that govern the ordering of rules.
There 1s one group of linguists currently that feels that all ordering can
be predicted on the basis of universal principles while others maintain
that some orderings are quite language or dialect-specific, For the former
position, see Koutsoudas (1972); for a response to this claim in terms of
the rules of English dialects, see Bailey (1973).

13, There are actually more details to this rule than those specified here
but we have eliminnted them for the sake of demonstrating the principle at
hand here, For mor. complete information on how this rule operates in dia-
lects such as standard English and Vernacular Black English, see Wolfram
(1959) and Fasold (1972),

14. Although most description in generative phonology still utilize only
binary features, there is considerable debate about the empirical and theoret-

ical validity of binary features at least on some levels of the phonological
system,
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