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Chapter one

SETTING

1. Grammar

The goul of the descriptive study of o language is the construction of a grammar. We may
think of o language a5 a set of sentences, each with an ideal phenetic form and an associated
intrinsic semantic interpretation, The grammar of the langusge is the system of rules thet
specifies this sound-mesning correspondence,

The speaker produces & signal with o certain intended mesning; the hearer reccives
a signal and attempts to determine what was said and what was intended. The perfermance
of the speaker or hearer is a complex matter that involves many factors. e fundamental
factar involved in the speaker-hearer's performance is his knowledge of the grammar that
determines an intrinsic connection of sound and meaning for each sentence. We refer 1o
this knowledge—for the mast part, obvicusly, unconscious knowledge—as the speaker-
hearer's * competence.” Compelence, in this sense, is not to be confused with performanece
Peclormunce, that is, what the speaker-hearer actually does, is based nol ooly an Tis
knowledge of the language, but on many other factors as well—[uctors such &s memory
restriclions, inattention, distraction, nonlinguistic knowledpe and beliefs, and &0 on. We
may, if we like, think of the study of competence as the study of the potential perffolmance
of an idealized speaker-hearer who is unnffected by such grammatieally irrelevant factors,

We use the term * prammar™ with a systematic ambiguily. On the one hand, the
term refers to the exphicit theory construeted by the linguist and proposed 15 a description
of the speaker's competence. On the other hand, we use the term lo refer to this competence
itell, The [ormer usage s familiat; the latter, though pechups less familiar, is egually
appropriate. The person who has acquired knowledge of o lnnguage has internafized o sys-
tem af rules that determines sound-meaning connections for indefinilely many senlences.
Of course, the person who knows n lunguage perfectly hay litlle or no conscions knowledpe
of the rules that he uses constantly in speaking or hearing, writing or reading, or interial
monetogue, It s this system of rules that ennbles him 1o produce and interpretl seniences
that he bas never hefore encountered. It is an importunt foct, too aften overlooked, thal
in normal, everydmy discourse one understunds and produces new utlerances with no
awareness of novelty or innovation, although these sormal ulterances @re similar to those
previously produced or ensountered only in that they are formed and interpreted by the

same grammar, the same internalized system of rules. It 3s imporlant (o emphasize that
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there is no significant sense of * generulization ™ in which these new utterances can be de-
seribed as peneralizations from earlier experience, and no sense of the term * habit™ in
which the normal use of language can be described as some kind of * habil syslem " oras
“habitual behevior." We cannot, in other words, charscterize the internalized, mentally
represented system of roles that we call the " grommar ™ in terms of any other significant
concept of psychology,

To summarize, then, we use lhe term * grammar® to refer both 1o the system of
rules represented in the mind of the speuker-hearer, 4 system which i normally scquired
in early childhood &nd used in the production and interpretation of utterances, and to the
theory that the linguist constructs as a hypathesis concerning the sctual internalized gram-
mar of the speaker-kearer. Mo confusion should result rom this standard usage if the dis-
finction is kept in mind.

2. Linguistic universals

General linguistics atiempls to develop a theory of natural lunguage as such, a system of
hypotheses concerning: the essentisl properties of any human lenguage. These properties
determine the class of possible natural languages and the class of potential grammars for
some human language. The essential propertics of natural language are often referred to
as " linguistic universals," Certain apparent linguistic universals may be the result merely
of historical accident, For example, if only inhabitants of Tasmaenia survive & future war,
it might he & property of all then existing languapges that piteh is not used to differentiate
lexical items. Accidental universuls of this sort are of no importance for peneral linguistics,
which attempts rather to characterize the range of possible human linguages. The significant
linguistic universals are those that must be assumed to be available to the child learning a
language as &n a prier, innate endowment. That there must he a rich system of a priori
properties—aol essential linguistic universals—is fairly obvious from the following empirical
observations. Every normal child acquires an extremely intricate and abstract prammar, the
properties of which are much underdetermined by the available dat. This tkes place with
great speed, under conditions that are far Trom ideal, and there is little significant variation
among children who may differ greatly in intellizence and expericnce. The search for eesen-
tisl linguistic universals is, in effect, the study of the a prioel faculté de Jangage that mokes
language sequisition pessible under the given conditions of time and access to data.

1t is wsehul to divide linguistic universals roughly into two categories. There are, first
af all, certwin ' formal universals " that determine the structure of grammars and the Torm
and arganization of rules. In addition, thers are * sobstantive universalz ' that define the
sets of clements that may fpure in particular grammars. For example, the theary of teans-
formational generative grammar proposes certain formal universals reparding the kinds of
rules that con appear in o grammar, the kinds of structures on which they moy operase,
and the ordering conditions under which these rules may apply. We shall study these ques-
tiong in detail, in conpection with the plionological componenl of & generitive grammear,
Similarly, peneral hnpoistic theory might propose, ns substantive universals, that the lexical
items af ony language are assigned to fixed catepories such as noun, verh, ond ndjective,
and that phonetic transeriptions must make use of & particular, fixed set of phonetic features,
The latter topic, once again, will ocoupy us in this hook, We will be concerned with the
theary of * universal phonetics,” that part of general linguistics that specifies the class of
* pasgible phopetic representations ™ of sentences by determining the universal set of pho-

——

Setting

netic features and the conditions on their possible combinations. The phonetic Tarm of each
sentence in each lanpuage is drawn [rom this class of possible phanelic representations.

3. Phaonetic representations

What exacily is a phonetic representation? Suppose that universal phonelics estuhlishies
that utierances are sequences of discrete segments, that segments are contplexcs of o par-
ticular set of phonetic fertures, and that the simultaneous and sequential cambinations ._&
these features are subject to a set of specific constraints, For éxample, universel phonetics
may provide us with the feature ** consonantal,” which distinguishes [+ consonantal] pho-
netic segments such as [p), [t], (8], [s], [¥] from [— consonantal] phonelic segments such as
[ul. [il, {a]; and the feature *strident,” which distinguishes [+strident] segments such as
[s] and [8] from [—strident] segments such as [p], [t} and [6]. Among the " simultaneous
constralnts ™ of universal phonetics would be the condition that no phonetic segment can
be hoth [~ consonantal] and [+ strident]: the feature * strident " does not provide & further
classification of the cutegory of [—consonuntal] segments. Among the sequential con-
straints " might be certain conditions that sssign & maximal length to a sequence of [+con-
sonantal] phonetic segments, that is, to & cansonant cluster. There will be muny other con-
straints of bath sorts, and they must be met by each phonelic representstion in each
language. )

More specifically, a phonetic representation has the form of a two-dimensionil
matrix in which the rows stand for particular phonetic features; the columns stand for ihe
consecutive segments of the utterance generated; and the entries in the matrix detenmine
the status of each segment with respect to the features. 1o & full phonetic representation, an
entry might represent the degree of intensity with which a given feature is present in a
particalar segment; thus, instead of simply subdividing segments into |-Fstrident] and
[—strident], as in the example just given, the entries in the row corresponding to the Hﬂ:.:..n
“atrident ™ might indicite degrees along a differentiated scale of * stridency.” The phonstic
symbols [p], [t], [0], [i], [ul, etc., arc simply informal abbreviations for certuin [eature
complexes; cach such symbol, then, stands for a column of & matrix of the sort just described.

To recapitulate, the phonetic representation of sn ullerance in & given languspe is
a matrix with rows labeled by features of universal phonetics, The grammar of the lapguage
assipns to this phonetic representation a ** structural deseription " that indicdtes how it is
to be interpreted, ideally, in (his language. More generally, we may say thiat the prammairn
of each language assipns o structural description to each member of the universal class of
possible phanetic representations, For example, the grammar of every language will assign
structural descriptions to phonetic representations such 25 (1) and (2):!

Tv ilvyEdradama (il viendra demain ')

TV hiylam-tamara (" he'll come tomorrow ™)

Y We amit mucl phooetic detail that should be specified in universal representations but that is ircelevam
1o the exposition here, This is the course we will generally follow in dcussing particalar exnmples, 1o L
representation (2], and in other representations in this chapier, we include the " bonndary symbol ™ <,
which can be taken as specifying a certain type of transition helween phonetic elements, Actually, however,
we will sugpest later that boundary symbols do not appear in phonetic represenindions,



fi Caneral arropy

The grammar of English will assign to (1) 2 structural deseription indicating that it is nat
sentence of English at all, and {0 (2} o structural description that specifies the ciements of
which it is campased on the various linguistic levels, the mannsr of their organization, 1he
interrelations of these abstract representations, and so on, The grammar of French will
supply this information for (17, and will designate (2) as a nonsentence. Many elements of
the closs of possible phonetic representations will be designated as * semi-gremmatical
sentences,” not well-formed but nevertheless interpretable by analogy to well-lormed
sentences in wiays that are, for the moment, not well understood *

4. Components of o grammar

The class of possible phonetic representations is of course infinito, Similarly, the class
of phonetic representations designated as well-formed sentences in each human langunge
is infinite, No human language has a limit on the number of sentences that are properly
formed and that receive » semantic interpretation in accordance with the rules of th
languape. However, the grammar of each langupge musgt abviously be a finite object, re-
alized physically in a finite human brain. Therefore, ane component of the grammar musl
have o recursive property; it must contain certain rules thet can be epplicd indefinitely
often, in new arrangements and combinations. in the generation (specification) of structural
deseriptions of sentences. Every languege, in particular, contains processes that permil a
sentence (o be embedded within another sentence, as the English sentence Jofu left is
embedded in the sentence § way swprised that John left. These processes can apply indefi-
nitely aften te form sentences of arbitrary complexity. For example, the sentence 1 war
surprised that Jolw feft can itsell be embedded in the context Bilf expeciod ——, piving,
finally, Hill expected me to be surprised that Jokn left, alter varions obligatory modilications
have taken place. There is no limit to the number of applications of such processes; with
each further application, we derive o well-formed senfence with & definite phonetic and
semantic interpretation.

The purt ol a grammar which has this recursive property is the * syntaclic com-
ponent,” the exact form of which will not coneern us here.” We will, however, make certain
assumplions ahoul the nhstract objects generated by the syntactic component, that is, about
the " syntactic deseriptions ™ that ean be formed by the application of jts rules.

The syntactic component of a grammar assigns to ench sentence a * surface stracty re"
thirt fully determines the phonetic Torm of the sentence, It alzo pssipns a far morc ahsiract
" which underlies and partially determines the surface structure byt is
otherwise irrelevant to phonetic interpretation, though it is of fundamental significance for
semantic interpretation, It is important to hear in mind that deep structures are very
different from the surface structures to which we will restrict our attention and that they
provide a great deal of information not represented in surfzee structures,

To recapitulate, i grammar contains a syntactic component which is a finite system
of rules generating nn infinite number of syntactic descriptions of sentences. Bach such
synlactic description contiing o deep strocture and o surface structure that is partialiy
determined by the deep struciure that underlics it, The semantic component of the prommar

“deep structure”

: For discussion of this matter, which we will exclude frem considecation hancelorth, see Seeting 1% of
-..:.n_:ﬂ and Eatz (1964}, and pages 148 11, of Chomsky (19653, as well ns many other relerences.
T For rec discussion, see Kotz and Postal {1964) and Chomsky {1965),
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is o system of rules that assigns a semantic interpretation Lo each syntactic description,
making sssential reference to the deep structure and possibly taking into account certain
aspects of surface structure as well, The phonologicn] component of the grammar assigns
a phonetic interpretation to the syntactic description, making relerence only to properiics
of the surfrce structure, so far as we know, The structural description assigned to 1 sentence
by the grammar conzists of its [ull symtactic description, as well as the associated semantic
and phonetic representations. 'Thus the grammar generates an infinite number of sentences,
each of which has o phoneti¢ and semantic representation; it defines on infinite sound-
meaning correspondence, this correspondence being mediated by the ahstract syntactic
component and the strectures it generates.

We are not concerned here with deep structures and the rules that generite them,
the rules that relate them to surfzes structures, or the rules that assign semantic interprea-
tions to syntactic descriptions. We are limiting our attention to surfuce structures, phonetic
representations, and the rules that sssipn a phonetic representation (possibly several pha-
netie representations, in the case of free variation) o each surface structure,

3. Surfoce structures

The surface structures penerated by the syntactic companent have the following character-
istics, Each consists of a string of minimal elements that we will call * formatives." Erch
formative is nssigned to various cplegories that determine its abstract underlying form, the
syntactic [unctions it can fulfill, and its semantic properties. For example, the formative boy
will belong to the category of elements with initial voiced stops,® to the catepory * noun,”
to the category " animate,” to the category * male,” ete, This information about formatives
will be presented in a * lexicon,™ which forms part of the syntactic component of the pram-
mar, The organization of the lexicon will not concern us here; we simply assume that the
full cotegorization of each formative is represented in the surface structure. In fact, we moy
think of the lexical entry of a formative as nothing other than o fist of the catepories Lo
which it belongs. The calegorics are sometimes called " Teatures.” We will tefer, as we pro-
ceed, to phonological, syntnctic, and semantic features,

The surlace structure must indicais how the string of Tormatives iL conteing 15 sub-
divided into " phrases,” each phrase being n cerlzin continuous substring of the string of
Formatives, The analysis of strings into phrases 35 0 proper bracketing ™ in the sense that
phrases can overlap only il one 15 contained in the other. Thug, if 4, 8, C are lormaetives,
the surface structure of the string A8C cannot specily A as o phrase and B as a phrase,
for the string may be bracketed either as ({AMC) or ns (4(8C)) but not in both ways
simultaneously,

The phrases furthermoere are assigned to eertain cilegories, and this information
miay be represented by putting labels on the brackets. Take, or example, the sentence (3):

ww we extallished telegraphic conmmunicasion

In (3), the string underlying we is assigned te the same cotegory oz the string underlying

* This underlying representation will be abstract in @ sense that we will fater deseribe in detail. For exomple,
although the formative bov is always represented phoneticnlly with o back vowel, wa will present evidencs
showing that it should be represented in surface structure—that is, before the phonological rules apply—
with a front voywel,
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telegraphic commutication, mmely, to the category “noun phrase.” Similurly, the other
phrases are assigned to certidn universal categories.

We will make the empirical assumption that the surface structure of & sentence is
precisely a proper bracketing of w string of formatives, with the bracketed substrings (the
phrases) assigned to categories selected from a certain fixed universal set of categories. The
n.n___:ﬂ_n—n string is assigned to the category “sentence "(S); the ather phrases sre also as-
signed o categorics that are provided by peneral linguistic theary, such ns the cutegories
“noun phrase™ (NP} and * verb phrase (VP). These universal categories are on a par
with the phonetic categaries (bilabial closure, froniness; etc.) provided by universe] phonetic
theory, As we noted earlier, the categories of universal phonetic theory determine o certain
infinite class of possible phonetic representations from which the phonetic forms of sentences
of uny humin language sre drawn, Similarly, the universal set of phrase categories (NE,
WP, ete ), togetherwith the universal lexical categories {noun, verb, adjective) und e universal
lexical [eatures that define the chass of " possible formatives,” provides us with an infinite
class of possible surface struetures, from which the surlace structures of sentences of
any particular language are drawn. In other words, general linguistics should provide
definftions, in terms independent of any particular ._m:h:mmn, for the notions * possible
phonetic representation ™ and " possible surface structure.” The grammar of exch lanpuage
relates phonetic representations to surface structures in a specific way; and, furthermore,
_.., refates surface structures to deep structures, and, indirectly, to semantic interpretations,
in ways that are beyond the scope of our present study,

To give o conerele example, the grammar of English might assign ta the sentence (3)
a-surface structure which can be represented in the couivalent forms (4) and (5):*
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T Oinee agebn (see :,.:n 1), we ot delails which are irrcievant bere, We nssume, for the purposes of this
example, U __u_”._uz Ives mee we, extablich, pass, tele, praph, ic, communicate, ion, The node Inbeled A
fepresents the lexical category " adjective ™ the other labals have besn mentioned previoualy,

Satting

The interpretation of the notational devices used in (4) and (5) should beobyiows. We intend
these Tepresentations to indicate that the formative we is both an N pnd an NP, the forma-
tive establish oV, the formative string refe graph an N, the formative string fele praplh iz
communicate fon an NP, the full siring an 5, ele,® Furthermore, each formative has &an
analysis as a set of intersecting categories, in & way that we shall specify in more detail
elow, The -+ symbols represent formative boundaries which, by convention, automatically
mark the beginning and end of each formative.

51, LEXICAL AND PHONOLOGICAL REPRESENTATIONS

To recapitulate, we presuppose, for our description of English sound patterns, 4
grammar with & syntactic component thal assigns to each sentence & surface strueture such
as (#)-(5), that is, a proper labeled bracketing of a string of formatives. Our main concecn
here will be the * phonological component,” that is, the system of rules thut npplies to a
surface structure und assigns to it o certain phonetic representation drawn fram the universal
class provided by general linguistic theory. In particular, the phonological rules of English
must assign o the surface structure (43-(5) 2 phonetic representation much fike (6}

?v wiyasteblist - télagrisik -+ kamyhwnakdyion

The phonetic representation (6), correspanding 1o the underlying surface structure
{43-(5), is 4 Feature matrix of the sort deseribed earlier, In the surfuce structure, the individual
farmatives (for example, the lexical formatives we, establish, fele, graph, communicate, and
the grammatical formatives past, fc, for) will themselves be represented as feature matrices
of an shstract sort, and we must now say & fow words about this kind of representation,
We shall distinguish between * lexical representations "' and * phonologics] representations.”
We shall use the term * Jexical representation ™ in reference to [ormatives which nre provided
directly by the lexicon, i.e., the lexical formatives as well as certain grammatical formatives
which happen to appear in lexical entries, There may be other grammatical formstives
introduced directly by the syniactic rules themselves, Thus the syntactic rules and the lexicon,
applicd in & munner that does ot concern s here, provide for each uplterance & representis
tion as & string of Tormatives with surlsce structure.

Motice, however, that the surface structure must meet two independent conditions:
first, it must be approprinte far the rules of phonologics] interpretation; second, it must be
“ gyntactically motivated,” that is, it must result from the application of independently
motivated syntactic rules. Thus we have two concepts of surlace structure: u.:u_E to the
phonological compenent and output of the syntactic compenent, 11 i5 an empirical question
whether these two coneepls coincide. In [act, they do coincide 1o a very sipnificant degree,
but there are also certain discrepancics, These discrepancies, some of which we discuss as
we proceed, indicute that the grammur must contain certain roles converting the surface
structures peneriled by the syniactic component into a form sppropriste for use by the
phanological component. In particular, if a linguistic expression reaches a certwin level of
complexity, it will be divided into successive parts that we will cell phonelogical phrases,”
ench of which is @ maximal demain for phonological processes. In simple cases the whole
sentence s a single phonolopical phrase; in more complex cases the sentence may be re-
analyzed as 1 sequence of phonological phirases, The analysis into phonelogical phrases

" Since in ropreseniations such as (4) the category lnbels are placed above the elements In the siring thal

belong 1o these citegories, one frequently spesks of the category ns ™ dominating ' o string or 0 part of o
string, Thus, with respect to {4), we will sey both that we *isan™ N sl that we " is dominated by " M,
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depends inpart on syntactic structure, but it is ol always syntnclically motivated in the
sense just mentioned. If the syntactic companent were to be connecled to an arthographic
rather than » phonetic output system, the reanalysis into phonological phrases would be
unnzeessary, Writers, unlike speakers, do not run out of breath, and are nol subject to
other physiological conslraints on output that require an analysis inte phonological phrases,
In addition 1o a reasalysis into phonalogical phrases in complex cases, the " readjust-
ment rules™ relating syntax to phonelogy make various ather modifications in surfoce
structures, It seems that in genernl these modifications involve alimination ol structure,
that is, deletion of nodes in representations such as {43 or of paired brackets in representa-
tions such as (5), One can easily imagine why this should be so, Reasoning along lines
supgested in Miller and Chomsky (1963, Part 2), fet us suppose that perception involves a
bwa-stage memory. The first stage §s 8 shart-lerm system quite limited in capacity and
operating in real time in the sense that it must remain gvailahle for receiving the incoming
stgnal, and the second stape is a very larpe syslem that operates on information supplied
to it by the short-term real-time svstem. The short-term firat slage must provide an initial
analysis of the sipnal that is just sufficient in detail 1o permit the second-stage system to
derive the deep structure and semantic interpretation, We might expect a Janguage to be so
desipned that a very superficial analysis into phrases con be performed by a system with
limited memory and heavy restrictions on acoess. To refate this speculation to the discussion
of surface structure, it appears thar the syntactic component of the grammar generates a
surface structure T which is converted, by rendjustment rules that mark phonological
phrases and delete structure, to 2 sl more superficial structure £ The latter then enters
the phonological component of the grammar, We might specelate, then, that o first stapge
of perceptual processing involves the recovery of T° from the signal nsing only the restricted
short-term memary, and that a second stage provides the analysis into T and the desp
dtructure that underlies il. From this point of view, it would be natural to suppose that the
readjustment rules that form £' fram £ will have the eiflect of reducing structure, It is,
incidentally, worthy of note that the transformations that form surface structures from
deep structures also charncteristically have the effect of reducing structure, in & sense which
can be made precise,?
Let us return now to our discussion of lesical and phonological representalions.
e have nsed the term * lexical representation " to refer to the tepresenlation of Tormatives
provided by the lexicon, As we have stated, however, the struetures pencrated through the
interaetion of syntactic and fexical rules are not quite appropriate, in certain cases, far the
application of the rules of the phonalegicsl component, They must be modificd by certain
readjustment rules (of a sort to which we will return in Chapter Eight, Section 6.5, noling,
however, that our investipation of the effects of surface structure on phonetic representation
has not yet reached a level of depth and complexity that requires a delailed, Tormal analysis
of these processes).” These readjustment rules mity somewhat modify the labeled bracketing
of surface strocture; They may also construct new leature matrices far cerfain strings of
texical and prammuaticn) formatives. To take an abvious example, the verb sing will appear
in the lexicon as a certain feature matrix, as will the verb mend, Using letters of the alphabet
as informal abbreviations for certain complexes of features, ie., certain columns of a
alure matrix, we can represent the syntactically generated surface structure underlying the

7 fee Miller and Chomsky (1963), See also Ross (1967} Tor ferther relevant obsersations of o different
07 on reduction of structure under transformations,
" Ser Merwisch (1Beh) For o very interesting study of readjustment tules of the sort mentioned here.
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forms sang and mended 15 [y [yringly pestly and [y Lmerd]y past]y, _.ﬁn__w.nm__,.nﬁ_ ____&_.,..E__ ._E.H
is a formalive with an abstract feature streciure ::En:n&.wm syntactic rules. The readjus
ment rules would replace past by o, 05 a general rule; but, in the cage of .__._”.EM.,. ..._..__n_::_ delete
the item past with the associated labeled brackets, and ,,.._EE. add to the q...a ing A z:_.“ﬁ:n
specification indicating that it is subject o a later phonelogical rule _,____En?. E.:ﬂum a “E
Uiings, happens to convert § to &, Designating this new columa as *, :_n readyjustrent _..= mu.__
would therefore give the forms [ys*hely and [y [ymend]y E? respectively. We ..m._E__ refer
to this representation—and in general Lo the F._“_Emn_.;ﬁ.a.._ given by the application of
all readjustment rulss—ai the * phonological representation.” . ‘

Other terms that might have been used in place of the terms :E_. ﬂq_‘_.__u_.._m._.i n:._u
» morphophonemic representation ™ or * sysiematic EEE“_BZ." representalion, _....__r,.__n__n
avoided these terms, however, because of the technical meaning they have _unn_,_, piven in
various theorics of sound structure developed in modern r._._mpm..m__..:mm. The _n._.E. ! u..hE...n_:n..
phonemic representation ™ segms to us appropriate only if E_un.r” is another _.._..m_:_m:ﬂ::
significant level of representation, intermediaie in _,__rﬂu:....:um_m cn.s.n.nz Jexical _.,n.uwu:.“
logical) and phonetic and meeting the canditions placed on * phonemic representation
in meodeen structural linguistics. We feel, however, that the nEumn_._no.aﬂ E_n_wu level has not
been demenstrated and that there are sirong reasons to doubl its 3&5._3. We will make
no further mention al * phonemic analysis "' or * phonemes ™ in this study and J_..:__ also
avoid terms such as * morphophooemic” which imply the existence al a ﬂru:n:.__.ﬁ. mn_,._..._.
Motice that the issue in this case is not ferminological but rather substantive; :..n iSsE 15
whether the rules of a grammar must be 5o constrained s 1o H.;.n_._w_un,._.__.x certain stope of
generation, a system of representation meeting various proposed condilions, The references
in note 9 explain our position, and we will say no more about the matter here,

52 ONTHE ABSTRACTNESS OF LEXICAL REPRESENTATIONS .

We have said that the underlying representations, lexical as well as _”_:_u_.ﬁ_cn.ns_. are
abstrnel a5 compared with phonetic representations, although both are given in adi .aﬁ
phonetic fentures, The meaning of this remark will become clearer ﬁ.,_,.n procesd, There is,
however, one very abvious sense in which the underlying representations are :.:..._:.", F.E.#n_ﬂ
than the phonetic representations, Consider, for example, the word refegraph, This has

3 ; ) AEEE T
gevernl different varianis in actunl phonetic representations:

Tv nn__umﬂﬁpm. : (in isolation)

i saim yiti
b ﬁm_n_mua.. (in the context oy i, telervaphic)

E E___"__mu...; (in the confext ——1; L.es felerraphy)

1 is quite abvious, however, thal this phenelic variution is nel fortuitous—It 15 aol al th

"W hinve presenled our reasons for doubting the eristence of o phonemic level, in the sene ol :_.._‘_m_xn.ﬂ_._
linguistics, in various places. See 1alle (1959), Chomsky (1964, 18651, and Chomsky and Halle {1933),
s weil as Postal (1962, 1964), for arguments that seem o us fully comvincing,

'8 Matice thal in the sentence (61 i has still another representation becauss of the stress modific

LE Mmmmm__ﬁ_ﬁyﬁqﬂw"nﬂﬂﬂm.u_njn ancl throughout by numerals, with =1 ._1.:EE.:__..m primnry stiess, 2

represenling secondary siress, et (See also note 3 in Chapter Twn on this subject}
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same type a5 Lthe yariation between £ and we, which depends on specific essignment of the
latter to the category of plurality. Given the grammer of English, if we delete specific
relerence to the item we, there i5 no way to predict the phenetic form of the plural varinnt
of I, On the other hand, the rules for English grammar certataly do suffice to determine the
phonetic varietion ol relegraph without specific mention of this lexical item, just as they suffice
to predict the regular variation between eof and caty without specifically mentioning the plural
form, [t is quite obvious thal English grammar is complicated by the fortuitous variation
belween fand we bul not by the totally predictable variation between car and caty, Similarly,
the grammar would be moere complicated if refegraph did rar undergo precisely the varinstion
i {73-(9): if, lor example, it hod one phonetic form in 81l contexes, or if it had the form {7)
in the context fr, () in the context —— p, and (9) in isolation. :

I short, the phonetic variation of relegraph in certain contexts is not an idiosyn-
cratic property of this particuler lexical item but 35 rather o matter of peneral role, applying
to muny ather lexical items as well, Regular variations such as this are not metters for the
lexicon, which should contiin only idiosyncratic properties of ilems, properties not pre-
dictabile by general rule, The lexica] entry for telegraph must contain just enough information
[or the rules aof English phonology to determine its phonetic form in esch context; since
the variation is Tully determined, the lexical entry must contain no indication of the effect
of context on the phonetic form, In fact, as we shall see, the lexical representation for the
word refepraph shonld he (10}, where each of the symbols ¢ ¢, ... is to be understood as an
informal abbrevistion for o certain sel of phonological calegories (distinetive fentures):"?

h Ev |- tele o geal-f-

Thus the lexical representation is abstract in a very clear sense; it relates o the signal
only indirectly, through the medium of the rules of phonelogical interpretation that apply
to it as determined by its intrinsic abstract representution and the surface structures in
which it appesrs.

An anulogous argument ean readily be constructed for the shstract noture of the
phonological representitions, e, those representations that are determined from lexical
representations by applicstion of certpin readjustment rules (and which, for the mast part,
are in Fact identical with Jexical representations).

5.4, ANALYSIE INTO WORDS

Ome ulditional aspect of surface structure is crucial for our discussion. We will see
that the phonological rules fall into two very different classes, Certain of these rules apply
freely to phrasss of any sive, up to the level of the phonological phrase; others apply only
to words, We must therefore assume that the surface structure of an utterance provides an
analysis into # sequence of words. For example, the sentence (3), we esrablished relegraphic
casrmicartion, will be analyzed by its surface structure isto the Tour successive words
we, eniablivh--past, rele—-graphi-—ic, communicate -Hiam, The rules that form surface structure
{or, perhaps, the readjustment rules discussed above) must pravide this information, sinee
it 35 required Tor the correct application of the rules ol the phonological companent of the
EELLETITHIT.

Ax ¢ first approximation to the problem of analysis inte words, let us assume that
each lexicsl catepary (e.p., noun, verh, adjective) and cach category that dominates a lexical

Y i pddlition, the lesical entry will provide the other iStosyneratic syntactic information represented in
{47051, namely, the information thiet geepd is a stem and felepraph 5 a noun,

13
Sarting

putegory {e.g., sentence, noun phrase, verb phruse) sutomatically carries rE_._,E_J_
evmbol 3 to the lcft nnd to the right of the string thut belongs to it (Le., that it dominates,
f reseritations such as (4), or that it breckets, in brocket representations such as (53],

in bree rep ] .. .
we replace the representation (4) by {11 and modify (5) in & cor-

Under this nssumplion,
pesponiding way:

f— g —
-

_ i i ]

STEM
| |

# . W

o # lestablishd pasts # ¥ #teletprapha e # # A commnicale# on # ¥ #

Let us tentatively defing o word as a string of farmatives (one or more) contained in the
context # # —— # ¢and containing no gCCurrences of # @ . Thus the words in (11) are
we, extablish @ past, tele--graphic, and commumicate# ion, 45 required. The principle just
stated can be regarded, tentatively, as & universal principle for the interpretation of surface
structures, and, as o first npproximation, it works quite well. Among the readjustment rules
discussed ahove, there will be some that maodify the representution provided by this nter-
pretive principle in ad hoc ways, For example, we shall see that although the _u_u:_._n_..uﬂ_.. ¥
is appropriate in establishs#ed, us distinct from ardinary formative boundary (which we
hiave been represeating as -f), it must be repluced by ordinary formative rnw::,_.:.u.v. in
fede -+ graphs ic and commmicate # jon, for reasons having to do with the applicability of
ceriain phonetic rules. .

Ta recapitulate, the rules of syntix will generate surface structures pnd & universil
principle of interpretation will assign the houndary symbol # in certain places. .H.s_n re-
adjustment rules will modily the surface structure in various ad _._.rﬁ wilys, demareating it
into phonelogical phrases, eliminating some structurs, and J"_u_mn.:m same ..._nn:q:,"znnm of
# by -+ The sbstract object thus constructed (which we will also refer lo as 2 " surface
structure,” or, il more explicitness is necessary, “ phonological surfece structure,” 1o
contrast it with the syntactic surfuce struciure genernted by the syntactic E:Goznd: eniers
the phonalopical component of the grammar and is converted _...w_ the phonological :__m.,_
into o phonetic reprosentation, in ways that we will specily n detail as we _.._,._.,.nnn_.._. Certain
of the phonological rules will apply only to wards: others will apply frecly to sirings af [orma-
tives which may be words ar subparts of words, or phrases that include words.

1 e Chapter Eight, Section 6.2, for 2 mare carelul analysts of the notion ' wond,”
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We will find it convenient to use Jabeled bracketing such as (5} rathier than Ires
dingrams such as {4 and (11} for the representation of surface siructure in the presentation
ol phonological rules. Since, by convenlion, every lexical category or category dominating
a lexical category has # boundarjes assaciated with it on the lelt and right, we will sometimes
omit reference to these boundaries in the statement of rules. For example, a rule of the
form {12) is to be understood os applyitg to the string (133

Tuv A = B [X¥—¥],

?v XAY#1,

Rule (12) states that an clement of the type A is rewrittes as o corresponding element
of the type # when 4 appears in (he context ¥ —— ¥ (that is, with ¥ to s left and ¥ o
its right) and when the item in question is a verb, i.e,, iz dominated by V or, equivalently,

is hracketed by [y 1y, We will make these informal specifications mare Precise 05 we proceed,

6. Surmrnary

The phonolagical component is a system ol rules such as (12) that relates surfacestructures
such a2 (11) to phonelic representations such as (6) As we proceed tnour discussion, we
will propose various specific hvpotheses regarding the detailed [orm of representiations such
as (117 and (63, and we will also make specific proposals concerning the system of phono-
topical rules that assign 8 plonctic interpretation to each surface structure,

We have already supgested that g phonetic representation such as [6) is actually a
feature motrix in which the rows correspond to a restricled set of universal rhonetic cale-
garies ar Teatures (voicing, nosality, et} and the columns 1o successive segments. We will
propose further that such representations are mentally constructed by the speaker and the
hearer and underlie their actual performance in speaking and * understanding " We will
consider the question of the relation hetwesn such phaonetic representations and actuil
specch signals, and the steps by which sueh representations might be constructed by the
hearer on the occasion of receplion of & speech

signal. We Lave supgesied, moreover, that
each formitive of the surlace struclure can als

o be represented as a leature matrix injer-
preted in a rather similar way, with rows correspondimp to the universal photetic and gram-
miatical categaries. The larmative structure is much more abstrace, however; its relation 1o
the speech slgnal is not as direct as that of the phonetic represenelion,

We will propoze that the rules of the phonological component have a fined form and
A specific organization, that they apaly in a fixed manner determined by the labeled bracket-
ing of the surface structure, and that they meet various addifional conditions depending
on their Tormal relations, These we propose as universal conditions, as ospects of penel
linguistic theory, We will Iy to show how, on the basis of thess g
phenamena of English sound structure éan he explisined.

With these remarks on background assumptions, we can proceed to the
English sound strueture and of general phonological theary.

ssumplions, many particular

annlysis of

Chapter two

A SKETCH OF
ENGLISH PHONOLOGY AND

PHONOLOGICAL THEORY

1. The principle of the transformational cycle and its

application to English stress contowrs

TR
We turn here o the problem of how a surfzce structure of the sorl deserived in tne
i i etic representation.
receding chapler determines a phon ! : . e
i :mr ..,..n_m__ known thot English has complex prosodic contours invelving Epaw levels
. i is cles a
of stress and pitch! und intricate processes of vowel reduction. It is n“r&.ﬁ ni”,: HQH:F
i in & i ! the surface
superficial examination that these contours are determined in some ,E Lnner ”u,:,n e
structure of the utternnce. Furlhermore, it is natural to suppose thit in m.n_._r:,. i *ﬂ o
shope of 2 complex unit (1 phrass) will be determined by the __._.Emn_.: E.:“u_w:_zm._ﬁ__ T:_ e
i i bined, and that similar rules will apply
and the manner in whicl these parls are com A B
units of different levels of complexity. These observalions supgest o gencral H_._:__.___.ﬁ___ et
! 3 i o ] o L i
the application of rufes of the phonological component, namely, whal we s E_“. _”_.._n__nm
inci M i ole."? Reparding 4 surface siructure ns I
rinciple of the * wansformational cycle : e : i gron
ﬂEan—mun (see representation {5) in Chapter One), we assume us L .nE_.M.n_._ MHH_...“_“.M i
i i e maximal strings that contgin no brac i 1
the phonelogical rules first apply wo t bt
m?nw all qn__wr_u..: rules have applied, the innermost brackets are erised; ME rules :EM
| 5 ini cets, and meain innermost brackets are erasc
i -ontaining no brackets, and again inne . ;
e i in of phonological processes is
i feation: il the maximal domain of phonolog
after this application; and o on, unti R
reached, In _H”..:dx of the tree representation of a surfnee strocture (ses Hn_.nLrE,:__n:u._. }
. i i Wy afte
in Chapter One}, the rules apply to a striog dominated by o particular node .\_Sﬁ"__ w:._. .H_..
they have already applied to the strings dominated by each of the nodes E,:___. .. _Wn_ H:..:d.
" The actual operation of the trapsformational cycle can now e illusira .ﬁ H
i » 5 Blross
some simple examples. It is clear, first of &ll, that there are at least two processes o

A1l b i iich i this study.
' Az we explained in the Preface, we will hiave nothing 1o say .n_.EEaE_f “__ s it caiaia
2 This principle was first Tormulated in Chomsky, Halle, ".,._____ ;ﬂ-.___au ] ..a_,uw ”_“H_“H_.m:aﬂ_.; SR b
i i e sty of o variely of
inlegy. 1 has gince been applied to phonetic ster !
“M_ﬂ.._ﬁ._ﬂu”__w ﬂ_mw__,muu. Ttussinn (Halle, 1963, Lightner, 190%a), Japanese {McCowley, 19651
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assignment in English. Thus blackbogrd *

£ ; with a Talling stress contour istn i
; , must be
from black board, with a rising contour, P

The elementary consti i j
W : entary constituents, black, an adjective,
o re the same in both cases; the difference lies in the way these constituents

are combined, ss reflected in their di
: : ielr different surfice 5 y i
notations of the preceding chapter: HESSES Sl et nid8 x5

_w {a} N

A M

_ |

o Dok # hogrdy &
Ln# _“...._a__u.____n_n.#%h_.r —.:.ﬂ..__zuh_..m___m_,.uz #1n
(hy ME

!

_ __

# # black & # board g #

Lop# —....__m_?__nﬁ_w%...“_.._. _”z.i._.__mb._._b__%uz # Jup

E_ cise (lu), whers the entire phrase belongs to the category
rules must pive _._..n contour 137 in egse (11, whers it belongs ta the category fe
the rules must give the contour 21, According to o i

he principle of the transformati
; . . : 1ational eye
M”“".ﬁra.w__n_ucﬁﬂ_ rules _m.Eu_‘____ first to the strings dominated by A and by N, the _””___u”““ﬁnwzn_
:nwm.“:r” ﬂ.ﬂ_ﬂ_*ﬂ af (1); in uE.E. wards, the rules apply frst o dlaek and ._w board. In H.MM___"__
» Each al these would receive primary stress, We therefore might propose the ._Emn. 3

noun," the phonalogical

7

Auv In monosyllables, the vawel receives primary strass
}.ﬁu_ﬁ.am this ruls to the structures el (1)
with the principle of the transformaria
representations (3a) and (3b):

and then ernsing innermost brackets in iecordance
nzl cycle, we have, in the bracket notation, the

T () [ 2black iavia_ # I (b) [ %Eﬂ_ﬁm # H“el% #]
T ANe

We must now apply r
ules that weaken the ri i
ehtmast primary stress in cose
= ; i ; ¢ (3a
“_H.mrnm: :.__.u. teftmost primaery stress in case {3b}. For many rensons, it js Eﬂ%mmv ._Hun ”F.:
thken ] 4 Iy to &
.ﬁm _._.”.__.n._wn n.uwmm”m_,.._...aﬁ___w stress contours s rules of placement of primary stress ﬁmu__“_:n_. “_.,m_uﬁ
i & ress weakening. We will therefore | ; : 5
armulate the rules th;
rocesses | CE P 3 AR
“__,“E._ e =.m_ﬂﬁmﬁ_..w_mrm 1::5.5_ mm._._:w on the leftmost and the rightinost syllables _.Mwﬂnn.?w_
opt the following convention: when primary stress is placed in a nmz_uu._:
d 5 1

T ‘ar s r
There are varloes Snnventoms o use [or my rking sires: which, a ar i 11} {§=] i
nt, W req to this 1 ; . E &5, whi _-_. al least in Par, sppear to diller | iciunf

. al #, 05 mentioned in Ch Oz i
e e : 1 ] : : apler One, note 11, in gl
el ”_u_“ h”r__w”:”. ._ 3 Em.r:.:ma. séeondary, tertlary, gnd [uateriiry ,E._.._.c”_ uz.ﬂj Muq_nn _uu-. .m_u:_..
hishuntms e lerals, starding with | m.: prinery stress, [t showld be kept in mind _.___F.FH tl nan:..ﬁanmw.
B .E.m BOoe up, __.n_..___.:on_w_ t disdvantage of this notation. To minimize nfl e
strengtliening and weakening stress, rather thon of increasing e decreasi n”u MR
wAing L,

e
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position, then all other siresses in the siring under consideration at that point are ey
weakened by one. We can now state the following two rules:

Assign primary siress 10 & primary-stressed vowel in the cantext
i

3 — Vi I

Tv Assign primary stress to & primary-stressed vowel in the context
1
Vo..— e

1o roles (4) and (5), the symbol V' stands for “wowel," and .v stands for o vowel with
primury stress. The dash indicates the position of the segment to which the rule applies.
Tine rule (4) assigns primary stress to o primary-stressed vowel which i fallowed by snother
_u_.:._._.._.d___-r.:.n,wmna vowel in a noun, and rule (5) assigns primary siress to » primary-siréssed
vowel which is preceded by another primary-siressed vowel in o noun phrase. By the con-
yvention stated above, the actual effect of these rules is to weaken the other stresses in the
string 1o wlhich the rule applies. Thus, applying rule {4} io {3a), we derive the representation
(6} applying rule (5) to (3b), we derive the representation (6b).

3 (a) # £black # # board# # (b) # # black# #board# &
We will refer to (4) us the Compound Rule and to (5) as the Muclear Stress Rule,

It is important to ohaerve that rules (4) and (5) make use of the bracketing given in
{he surfeee structure for their proper cyclic operation, and that the labels on the brackets,
that is, the syntactic categories indicated in the surface structure, ore necessary for deter-
mining the correct application of the rules.

To derive the stress contour for blackboard, we must apply still another ruie, weaken-
ing the secondary siress on the second syllulle to tertiary. This process cun be formulated
in the following way (with C, standing for o string of zero or more consonants):

A v Assien primary stress to o primary-stressed vowel in the context
T 3 5
—_— RV # ]y

Application of rule (T) to (6u) gives the desired stress pattern 13 by the conventions eslib-
lished abave; primary stress is placed on the first syllable, and the stress oo the second
syllable is automatically weakened (o lertiary.

Clearly, both the Compound Rule and the Nuclear Stress Rule are of much greater
penerality than is indicated by the [ormulation we have given. Thus, rule (4) nctually ..F_.ﬁ_:.nm
nol only to compound nouns such s Mackboard, bul also to compaund adjectives {heart-
__w_..m_ﬁm.__u and compound verbs .Hn“_rnux:___._,:.a&. It must therefore be extended to lexical
cutegories in general. Similarly, the Muclear Stress Rule applies not only to noun phreses,

but to uny phrase which is not o lexical eatepory—for example, o verb phrases {Fed e
T - § 1

h_r__c.ﬁ_. ta adjective phrises (eager fo h.:_m."ﬁm,.__ and to whole sentences (Jokn left). We therefore

replace rules (4) and (5) by the formulations (8) and (9):

Amv Asgsgipn primary stress 10 a primary-siressed vowel in the context
1
SRS, T e

T_v Ausipn primary stress 10 @ _:...u.:r_d._-mm_..numn_..ﬂ virwel in the conlext
R
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Where slands Foy 1.._..—”_:_. ke L _u ny In uﬂ— ﬁknnﬁ.—_—n .-;_.._. _.#- LH] ._____. ____.__.ﬂ Can Em_.—n :-n LEIATRT
L rnhuu precise i 4 v v 5 “_.U_u By, E:wﬂuw... _..'..f _”m_ucn::m. _“_“_.n.H -.—mn h-_-unn AN.T and _".m.“_ .m.ﬂ_ w
it

in the arder given, we €

: : n then take o in (9t i

s : : o be simp| T i

m_ a..: e ey, SR il A My a variable ranging over all enip.
uE will not fit the required context for (9}

e - Therefare (9) wil) never apply when o = N, 4

_. i
Using Taeniliar notations, we g now formulate g
ki (&)

Rufes in the Tallowing WAy FemRnd dnd Hileet e

A :L | stress [ ;
v [T stress) \ _[r o ¥es Jvay (A} comMPo g puyg

L]
W= ]
| (b} NucLean FTRESS RULE

In rule {10, we SUpPress the
accordance with the foljow
abbreviation fop » SEfuenCe

.._sinﬂ_u & We interpret the rule 5z a
Ing guite penery] convention
of rules of the farm (12,

?; 2

sequence of two rules in
arule of the farm {11} is an

T& L~ ¥ LE
XJL_J"._.___NN
X = v |z

h._ﬂ. ! rul of _. 1 ”u i
=) Ih :._.E..rﬂhu ._w_“..u._n_ i ME.—E i
] C .. T 5 ng .:“__...1. any m__.n.ﬂ_u__.n._m meer B n—-._n nﬁ_._._.n._n._._.—n_uu _.N‘.E_U_uﬂu. £

ErIl iy i o comntext el e condi won & In i L :.u 108 W
n 1z 1l
5 i+ ordance ith

which will be penecag;
¥ § . - .
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m.m - -
e ) 5 s e t
witha the T arre

Wo peneral albservar
reful study af 0 crvations thal have
Wik o o o ; .h__._“_._un:_cm._nﬂ Proceszes (hat hag s fap b proven

Bencrative grammar, namely, the following: 1 utideriaken

m- 15 al
‘— v vs Rk .M:.-_._n d 1 _” ]
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The obseryatj i
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eleven; that is, from the i
Ean be extrneted with the property |hue
thies subseeuence ape interchinged in
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”_n_nm_._nmwmpn..._,h.: _"__E formulation ol §13) and {1y
f Bloomibield's * Menomin EEE.E_#E_E,__.M "iEnm

the ordering, Ig
trated in Chomsky {19513,

A akeoteh of Englial plunology and phonelogleal theory %

peither of these statements is 8 Decessary truth;® each represenis an interesting and, for
the present, reasonably well-confirmed empirical hypothesis. With the maodificaticn alresdy
stnted 65 the principie of the transformational cycle, we will accept the empirical bypothesis

* This fncl s 5 mes overlooked in the case of {13}, To ilhstrae the empirical charster of {131, consider
theee hypolhetice] Inngusges Ly, Ly, Ly, each containing the phonological segmenis A, &, A, ¥ wnd the
lexicnl entries ARY, BAX. Suppose, furthermore, that in each of these languages it s a face that & i
realized as A before ¥ and that A i3 realized ag 1 before AT Thus the grammacs contain Lhe roles () and

{8) a5 the most general statement of the facis;

f=bfl -~ X | —7

WA = ¥ [ —X
Suppose now that the lexical entries A8 Y and 84X are renlized phonetically o the following wiys in
Ly Las _...u“
InL, ABY s realized 2 FXF BAX is realized as VY

In L; ARY is realized ps XY BAX isrealized ay XYY
In L, ALY s realieeed oy AXY BAX is realized a5 BFX

The facts of Lj and Ly can be accounted for by letting the sules (e} and {B) apply Ia different erders:
in Ly [=} precedes (3); in Ly {f) precedes (e}, Then in Ly we will have the derivations of (13 Tor the lexieal
entries A8 ¥ and BAX, and in L, we have the derivetions of (113 for the sarne lexical entries:

o ARY BAX
FESS Iy HULE ()
¥IY  OBFX  wenunn ()

{11 ABY BAX
Py nY RULE {f)
AXY P By RULE {x)

Henee the hypothetical Inoguages Ly and L support the emplirical genecalieations (13) and (14). However,
the facte of Ly cannol be accounled fo fashion, As we have just seen, neither the ordering (=), (3)
nor the ordering (25, (=) will give e sesull regquired, nomely, thal A8Y 1 teallzed s ALY and st
BAXisrealized as 51X, Mevertheless, rules {x) amd (2 stale the facts in the sionplest and most general wiy.
Therefore the hypothetical Innguage L refutes the empirical hvpothesis (13). 1n fact, Ly supports a dif-
ferent empirical hypothesis concerning rele ordering, namely, thit miles by unordsred and that they apply
simulianeously, so that ench derivation has only two steps, With this convention feall 1t the * Smulianeous
application ' convention}, we hove the decivations {111, as required for Ly:

(i1} gy bl ar¥
W il BYY oy nuen(d)

The simultaneous npplication hypothesis was first mede explicit by Z. 5 Harris {1951, Appendiz 1w
§14.32), in 0 discussion of an cxample from Bloomfeld (1939} in which statement (13) was explicitly
mssurned, It has since hean restated severnl times by Lamb (1964 and elsewhere), whe, however, introduced
o new element into the discussion by his assemption ot the simulaneons applicolion hypothesis is
simpler, in some nbselite sense, than the Iypothesis that rules apply in sequence, o o fised crder, We ses
oo justilication for such assumptions about an abeolute sense of “simplicity,” in this case, nor any rele-
visee 1o such assumplions il they can be given sense. The issue seems (o us an empirical one; that is, the
Bsaue s whether the case posited i the hypolhetieal langeage Ly netunlly s represesintive of antorel
langunge. So far as we know, it is not, ©o the conceary, the empirizal evidence in natural larguage rules

nents application hypothesis
anid in fovor of the hypotheses (13}, (14} We shall have more @ say about this manier as we proceed. In
lact, we shall pode that there are situations, formally well defined, in which something liks the simul-
taneous application hypothesis o correct, e, the case of miles thal switch vaboes of o feature. {Sen
Chapter Eighl, Sections 3, 4.} Thos the situation is complex, bul, we think, guite clear

For furiler discussion, see Chomsky (1964, 8.2 15967) and Chomsky and Haile {1265),
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that the rules are linearly ordered gs the besis for the work to be presented here, and wil)
eive many examples that support this hypothesis. We assume, then, the following principles:

Tmu _:L._.__nZ;nm_..___n_.Fn—u_._ﬂu...._Hn.mmnm_.n:ﬂﬁnunnnuﬂnr._._nmﬂ_u_nnn_n_.._...mm:ﬂmmﬂ:mnnn
R R i
(b) Eoch rule applies to & maximal string containing no imternal brackets,
(e} After applying the rale &, we proceed to the rule R,.
(d) Unfess an application of R, intervenes, the rule 8 cannot be applied after the
rule R, (= i) has applied.
(e} & 15 the rule: erase innermast brackets

The joint effect of these principles is that the rules apply in a linesr sequence to a minimal
phrase of the surface structure, then reapply in the same sequence to the next larger phrase
of the surface structure, and so on, When we speak of the principle of the " transforma-
lional cycle,” we are referving o the empirical hypothesis (13), The statement of principle
{15) is not ver sufficiently precise 1o resolve all guestions as to how roles apply, and we
will sharpen and refine it as we proceed,

In the technical terminology of the theory of generative grommar, the term " gram-
miaitical transformution refers to a rule that applies 1o o steing of symbols by virtue of
saome categorial représentation of this string, We use the term “transformational ' in
referring o the pringiple just established since the rules in the eycle are tronsformationad
in the usunl sense; that is, the domain of their applicability snd the manner in which they
apply is determined by the plirase structure of a string, not just by the sequence of elementary
symbols of which the string {s constituted.® More specifically, the application of the cyclica]
rules depends not only upoen the formatives in the surlace structure but also upon the way
they are categorized. For example, the specification of M, A, or V is necessary for determin-
ing the ppplicability of the Compound Rule.

Motiee, ones again, that the principle of the transformational cyvele is a very natural
ane. What it asserts, intuitively, is that the form of o complex expression is determined by
a fined sel of processes thet take scoount of the farm of its parts, This s precisely what one
would expect of an imterpretive principle that applies 1o phrase markess, in this case,
surface structures,”

Returning now to actual examples, let us consider the more complex phrases Alack
hogrd-eraver (* hoard erpser that is black ™), dlackboard eraver (" eraser for o blackboard ™),
pnd Slack board erager (Y eraser of o bluck board "), with the stress comtours 213, 132, and
312, respectively.” Application of the rules disenssed to the surface structure of these forms

®he rules involved bere nre, however, loonslormetions of & very nareow and reswricred class, (he clhss
referred 1o us *locad transformnticns ™ i Chomsky (1965,

* Crbserve thal G interpretive semantic rules must apply in accordunce with essentinlly the same principls
as the one statesd here for the phosalogical rules, as has been painted out by Fodor and Kaiz {1963) and
by Bz oned Postal (2964, The basic seenantle ules apply o deep structures rather than to surfice sinc-
lures, however, bn o sense the transformational syntactic rules also meet o similir sxclle condition, See
Chomsky (1965, Chapler 2) for discussion

® Phoneticians might viry slightly in thear deseripticon of the cantours for these phrases. Whether thess dis-
crepancies are a mutter of faet or of convention is o guestion 10 which we will return below. In any event,
(e matter s of ittle importance for the presenl, Cor rules could be slightly modified 1o accommostite
different decisions. For sxample, o alight cevision of rule (7} woueld provide the contour 311 instend of
312 for the last example.
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A sl

H - 5 n_. ®
rves us the following derivations (with all ocpurrences of # suppressed)
BiVE:

fa) [ap Labdack]y [n (b [reeraser]y In v
. ) I 1

va RuLE (2}
1
—_— |._.|.| l|u| noee (10a)
3 |.|~|.|.u|.| auLE (108)
s AR ==
aser 1y
() [u s n.;uh_ﬂnii mrwnw-.e_._z It RuLe (2)
|
ll"|1m|q = wuLe (10u)
|.|_.I|m_.|.| 3 e (100)
S I =
CRASET |y
{c) [n[ne ._“.cf_q_mnzp ﬂzen___.:&z Jow [ I Is —
l
|M|.I |.H|-I ey ULt |10k
e “roee (10)
Lol W B o
—

nse henceforth. Let us

LTy o i we Wi
These derivations illustrate the expository conventions that

sider them in detail. .= .. :.__Ewnm
. nn_“.__._ the case of (164}, in the first eycle primory siress 1s placed on the minimal |

ek and board, whicl are monosyllables and therefore subject 1o rule ._E_. ___L.mo :,dn E_”_”“H
e NS Inced on eraser by o rule which we have not yet presented. it
cycle, _.E:._E.___. m:,mmw : n_nEmn_m and we return to the first of the linear sequends of :.F.:...”...
s _u.En_a_.“F s ,ﬂn:miﬂ _.”n..._.._ under consideration is {173, this heing the only maximal
H_.HMHM_Hﬂrﬁu._.._:d_n._w..mn:..nﬁ __Em poiat in the derivation, containg no internal brackets.

T.& T...___..__rz__ eraserx

Hﬂ_.-n —Dm_.—. the C .n:u._uuﬂ'.._._ A_. _H._._._._u. 5 _.._ﬂ-—.__ cable 10 17y, W _n il 1 1A siress O the
i .f_. n S5IE i p mary 1
W rd IVInE & giress conbor 2 __u- this si1 Ing _u@_ the conventions ﬂm_..r_._.._ _rm“_n_u m_.ﬁn
¥ E_.._M__“__... Sir _uﬂ $ ¥ 1 L Fu._vn_._._l.nn_
firsl ward, § ,.' A
1 o _“—H_W- 15 i _.__..n_.-u—_u. we COT n._...___.hﬂ -w:r cycle, erasing nn EITDE]

The string now under consideration 18

T mw _“E..E_F_n_m rm...___i m_.“._.qﬁ,_ i

f o pule { 0k), the Nuclear Stress Rule,

i i is string, 50 we tur ,.
Fule (10a) 18 not apphicable to this sting, 50 O T e s s

which assipns primary siress to i, J_.__ﬂ_._.,....._._.w._m =..= ather sl
the contour 213 as the final line of dervation [ L&), e
The derivation (161} has the same first pycle as [16a), b

d-graser, The
siring under consideration is the noun hiackboard tather than the noun hogr
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ceed to the next eyele, conside
stage of the dervation {16a),
noun, this string is subject 1o the Compound Rule,
first word, giving the contoyr 132

Now consider |he derivation (16ch The first
two derfvations of (16). But in the
in (162}, nor the noun Mackboard, s in (16h), but (he

“hoard that iz black.” Tn this, only e Muclear Stress Byls applies,
on the secand word, This concludes the secnnd oy
oun Mack Bogrd eraser, whi

ring now the noun blackboard rasey {w

le. In the third evcle we consider e
chat this stage has (1. contour 211, The Compound fyle {10n)
applics Lo this slring, assigning primary siress {o the leltmaost PrimAary-stresged vowel and
weakening all the others, This gives the desired contoyr 320

To illustrate the transformatinnal
phrase Joki's blactbogrd eraser, whizh
for the category determiner ).

cyele with one more example, consider the nogy
underpoes the following derivatian (where D suinds

T m__ [ap __..n.wﬂ.___.a..&u [ [n ﬁ,?_.an_ﬁ.,u.__. _,:&ana__z In H&mah.ﬁ&k In ¥
I 1 [

RULE (2)
1
I 2 RULE ([0a)
1 3 2 RULE ([}
] [|.|H[I]L]|[.]|[r RULZ (10h)

3
The phrase blackboard erasor undergoes e three-cycle derivirtion (16b); the determiner
Joln's receives jts primary stress on {he first cycle. In the fourth eycle, the string under
consideration is the noun phrase Jofr's Slackhogre eraser, with the stress contour | 132
stress o the rdghtmast Primary-siresse vowel,
g oll others, and EWVing the stress contoyr 2743 10
Suppose that the phrase Jofu's Elackboar

o eraser Appears in the context W
wtolen, The whole phrase in

this case is o sentence, fe, s bounded BY [5... Ja The word

stafen will receve Primiry stress an (e first cycle, and Joim's bliackbogrd eraser will have

the derivation (193, In the fing eyele, at the level of [s. _._u pritary steess wip) be placed
) 4 B

on stafen by the Nuclear Stress Rule, Biving Jofin's ?___uu_...__”.h._anl Sraser wag safen, !

* Though examples {16a) and {160 MY appear semewhat artificinl, the reqfj:
illustente can bardly be doubed, They appear, for example, in such phra
meaning " American teaches of history, " which is #nal
213; and in Assericme-kivary feacher meaning ' teach,
(&) and alse |as e sitess conlour 342 (op 33—y
FECeIves primg ¥ Siress om the seenndd syllnble,

¥ of the syntacic natterns (hey
SRS BN Ameritan ___:.h_:..c,._qgn._a..?.
UEOUE 1o (16a) and has he same steegs ontope
of of American history,” which js anitlopeug 1o
ee note 8, We assime here that e waord Amerioan

although we have not vet given the risies (hat delermine this,
Siilarly, the plrases Ol righes 50 and EXTERE Prefits fax are of the Torm: Hlustrated t.mn.rs._xz.rﬁ

el game warden or FHEETHIUE Prafits tax nre of the form illusieaged in (I fa). There e many other exact
Or fiear mindmal neks; eg., el CHRTRELTIRey Sy (M Eludent al civil eoginesring ' gp nolite sluden: aof
EURineering 1, snnaly by sehon) {"school for small bewys ** gp "oy’ sehon) that is spel o i
'" Bee nple B,
Sew note B, To prevent war from TECEIVIMG DI £t b rurle (2, we restrict this mle, 45

ftion, o the lexieal citegores, nately, noun, adjective, verh, Wy ASIImE, o sYmiacy
the auxiliney fe s ot introdueed a5 4 meanber of o lexical Category,

4 first approxi.
C grounds, that

ur 12. Erasing innermost brackets, we pro.

hereas at the analogous
we considered the noun phirase Maek board-graser), Being g

50 that primary stress Placed an the

cycle iz exactly the sampe gy in the other
second cycle we consider not (he noun hoard-craser, gy

noun phrase hlack bivard, meaning
placing Primary stress

ketoh of English phonology and phenological theory
A sheto

ok = conlext take
ose that the phrase Joln's Mackboand eraser ﬂﬂ_u.nmn”_ :a :F...,_.._u“_“_ ”P#m receives
Supp :M:..::n & sentence (in this case, an imperative). d.ﬁ ..,:._n oty
the e n_u.ﬂ and John's Wackboard eraser receives the contour 2143 ! ¥ itete el Ll
ﬂ:uumﬁm mnnmﬂ.mmm of the cycle, the Nuclear Stress Rule (10b) places primary
In the hnd N
i final contour 23154, ) e
giving the : lex and viried .ﬂ_._.ﬂ.._._.n IC rep s I
les show how comp ; sresupposed |
f ﬁ_n.wn GHH, _,_n rules when the principle of the Geoslermatine) nu__“..ﬁn_._”._w_.__“%_u__wﬂ& the
E_zn“ 2 _un_..q_“._.m EM___ illustrate the kind of evidence that n..z.__ _un:a:__uaan_._hmau e
in other w ) i fie transformutional cycle that un 2 5
i L it is the principle of the : ond those required
.E_,_.__a:._n—wh”_.“u_um utteranees, Observe that no rules at all are aumﬁ__..n_ _“_M.”M_._ﬁmﬂ by
__.:nq“.:n_smﬂ elementary phrases. The interplay of these rules in H._._m“.“_.nvn_::_ ey
for Hﬁ. n_.w. the Emamﬁa of the transformational n,__.ﬁ_._u. wh _m,. 5 u.m._n b ot
%E:Eﬁnm M_EH grammar but rather @ peoeral principle poverning 7 A
a rule of En
: in i THTIAT, 5 i he
n__nuu___um_ﬁ.m_ :“_”” “ﬂn_”“__mmnmﬁ presented, assign a different internal ._.._Hn.._“_ m.n:*__...__“_uaﬂ ._DM._.HH__.
ﬂ“._..,_,__ﬂ_hm wunn_.n__.__mq__i u_“n.@. depending upan Ewn:_ﬂ. it E%.m“_nz.ﬁ _Hu... :.__H it e
H&ﬁmﬁ in the surface structure, In subject position, as in the ﬁﬂ...;r “wm s the Shonss dn
i f the phrase is 3254, with the same internal relations oF 41k ..::.._ T A
.oa_.nnﬂ.ﬂ__u:__s:mn: weakened in each case by one degree. In .E“WH“ 3..”...: _._H_._HHE_E_E.EE
0 [ the phrase is 3154, :
as i oRtexr fake » the il L ki . T [T e
_“mE__ = _"“::.,,n_““q” from those of the phease in solation, _,...__._:"m_:__,, a m“w:u._”n LF.___E 5t e
that are di : in ssolation, the contour 3
: ve the conlour 21 in i . F
\ succh as sad plight will hove = ; i : litions. dit-con-
construction .,_..F._.“.ﬂ_..z..hnm& py, and the contour 3, with different Eﬁzﬁ_ .Maa:.,_..na i
et As 1l n structure of the sentence hecomes more nna._ﬁ“ﬁﬁ? _._F R
aider fis—— , As th (e inually be modified. Thus in e
g i ¢ of this sort will continually ! R ! pileht
Lo S._:H.H.”.}Hhﬁ:_q“..”“ﬁ:&mn%mh at aavere who would fail te conside _._."__H_M p.ﬂm"“_hm.hhn:
i __.a_.“, :nE__”.n might indicate that the word plight “n__._._,.____m_nm_.:_.._:c_; A
Sl 4 lear Stress Rule applies, so that successive applica . :
e nm_m gkt Presumably, the actuel internal relations of siress
v CET : B inn ward it in
- .m.__._fw. s .”M”ﬂ“_.“nh”ﬂ __”_uﬁw. case, a5 in consider i cad plight, or even in sad piig
in sad plight are 3

5 are deter-

It conm i th this mre I~ WELIE o enls i - I 15w
] — 5 : Hn_ﬁ H.._. 1,
OImen TS Cliey s eIy
U_” M SEVEL
nneclion with

in C I 0, must
i Chapter Oine, pape 10,
i jus [ the sort mentioned in : |
: tain readjustment rules o eatic s
Tikely ._um_awnnn”.. ﬂ:.m._nﬁ._ siructures hefpre the application of H...rn_u_.,_r:m,ﬂ_waﬂ.“_ ity
be applie d ﬂ.nm:.mn_m:m the number of applications of the transformati #m._ F.E:__.:_... >
. ; inti it 15 SEATY ale g
m._.“MA_._L.H:d:__ the fineness of stress differentiation). mmh_.._H__. it __“____m._m_.._hnnmn...,&mﬂh“j-:.:nm Sonls
- : i tions that n stions tha
: ; : honetic representa S e
= o T i ! additinnal principles
“““,oo_“m_ﬂ certain _:_.“mnnn al refinement. Third, there Hﬁ__, cﬂﬁﬂw“ _M g o
di i akening stress when primar 5 i . :
iy the convention weakening ool e b o
S #ﬂn_._aﬂ____n_..”._ Fimally, it is necessary to take note of the sc_:"_.__m..ﬂ:_nn
i : il 15 i section,
ﬂ”ﬂnn:n fepresntation in gencral that we disopes _:. __._.E. zﬂx””rm_... wir should make it quite
| | iLres tours within phrases, : e
¢ leaving the topic of siress con e Y088 s
ﬂ&_._:r _nw_h n_ﬂn:mmﬁn albiove pive securate results only far very ru_:w__waﬁ_“:._unx S
] s : ini & slress o 50 I f5E
clear that t _" .““nm:rsﬁr_ the prablem of determining the stress conlours stictod ok of
, : , imi BT TE: f
We rnd...u :M..q_._.u.m_n:: types; our investipation has been lmited to :un_ .._...J:n. s
g c 5, ; : BE L :
o F.WJ Hm.._.._z,d that have been discussed in the Hierature _u:.m.uw,_mm 7 d”ﬂ_u_._ n mors complex
nc:zm:__n h_ T al decades. There is, for the moment, 1ittle wseful data o I
of the past several de g .
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ranstructions. Such observations g have been made sugpest that the prohlem of sxtending
this description 1o o wider clasy of cases may be nondrivial, For example; Stanley MNewman,
in his important article on English intonation (1946), points out that in the sentence fie figy
Plans 1o feave, the contour on plars fo lege s rising il the meaning is, roughly, * he interds
ta leave," but is Talling if the medning is " he fiay documents to leave ™ 1t jg not at all clear
what feitures of syntietic structure determine this difference, Another class of phenomeng
not accounted far are those inviolving obligatory contrastive slress (sometimes stress shifr)
as determined by syntactic parallelism, as in suel SEAlEnCes as fe waned o sty electrical
rather than einfl engineering, or ingread af’ eneauraging the teacher o wmaio the wark interese.
g, the sehool adminivrators sctually discourape hop. Muny other problems N be cited,

all indicating that many questions of faer and, perhaps, of principle still remain unresolved
in this aren,

2. On the reality of phonetic representation

Uilizing the principle of the transformatioma) cycie, the
the phoretic shape of an utlerince on the hasis of syck rules a5 the Compound ang Muclear
Stress Rules, even though the particular utlerance may be quite pew g him. He need ot
denl with the stress contaur as a property of (e utteranee independent, in whaole or i ML,
al its syniactic organiznlion, There is np douht that stress eontaurs and many other phanetiz
praperties are determined for new utterances With quite i big of consistency am ong speakers,
This is a fact thoe Tust b stcounted for by an empirically adequate pranimar. In the case
of English we can approach an explanation by incarparating in the Brammar such ryles gy
the Compound and Muclear Siress Rules g by postulating the principle of the transfor.
mational cyele. Refare Eoing on fa investigate the rules of English in greager detail, fet us
hrieffy consider the question of how thess ryles and the peneral Principles that govery their
applicability relate 1o Paycholopical processes and to physical fact.

& might suppose, on the basis af what has been suggested so far, that g correct
deseriptian of perceptual processes would be something like this, The beprer makes use of
LErtain cues and corlain eXpeciations fo delermine the S¥ntactic structure angd semantic
content of un utternnee. Given 2 hypothesis 15 (o its synlaciic structure—in particular its
surfiece structyre—he uses the phonological principles that e contrals o de
# phonetic shape, The hypathesis will then he accepted i it iy not top radically at vir.
ance with the nconstic material, where g range of permitted diserepancy may vary widely
with conditions and many individunl factopy, Criven aceeptance of steeh 4 hypotlesis, whar
the herrer * heqrs™ jy what 1y internally penersted by the rules, That is, he will * hegr

the phonetic shape determined by the postulated symtactic structure and (e internalized
rizles,

speaker of m,_._m:..& cun determine

termine

Amaong the internalized risles

are some that are particular 1o the langu
and thus muost Bave heen learned ;

there are others thyy simply play a rale in setling the con-
dittons op the eontent of linguisic experience. In the Present case, it would he rensanahle

b supest that the Compoynd and Nuelear Stress Rules are learned, while the Principle af

the wransformationg| evele, being wel bevond the hounds of any conceivable method of
“learning, i one of the conditions, intrinsic 1o the _ﬁ._:mcmn?nﬁn_.:.m:_._u: system, that
determines the form of (s language acquired, 1 this assumption s correct, we would expect
the principle of the ranslormational cycle o e A linpuistic umiversal, that is, 1o be consislent
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As cil i
3 i clear Stress Rules,
ith the empirical fects for all human languages; :..E Compound and Muc
i he other hand, might be in part langunge-specific. o SO NS e
ik We do not doubt that the stress conlours and other phonetic Rl

ful phoneticians and that we will study lere constitute __E..E. m””.h._.__ i
by _.n”:.ﬂ _.:_“_n_mn who know the language in question. In E_E WE e ”Mﬂn_m : _um_“.E. v
s i who knows the langusge sh ] :

i or this conclusion. A person e i e
nun:EE“,E“._M__H shapes, In particular, the carelul ond r.n__u.:ua:nt._....._ :._.._.._qn_.n_.”_ ek “.,”S_n_
Enmnm P _“_u knows the languape should be able to bring this perceptual E_g iy G
netician who and there is ample evidence thut phoneticiuny are capable o n”ﬁ_ErH.S_ .D_.;

: i 0115 Tul reqlity.
of ==—m_.n= rinted, then, that phonetic representitions nn..._.uﬂrn il nn_.n_“ﬁ”_.””a .n.. S
Pk : _ i is fwel. Motice, however, tha 1
i i for this Fuwel. MNotice, , .

18 to provide an explanation : o 2 b
m;._u.w__nunﬂ :E.::E.mm phonetic representations also deseribe a ﬂ_._ﬁﬂn.__ _"”.q_” il
(o u._.uﬁn_nﬁm: For example, there is little reason to suppose that the .u_u_q_”_ :w..; el
S : physi teriance in a point-by-p E !

I property of the utter:
must represent some physical p : s
H_u_.ﬁ.. ker who ulilizes the principle of the transformational eycle and __m__n:”u_uﬁ _M iy
i %_L_ Stress Rules should * hear™ the stress contour of the utterance mz _:_uﬁ s
g i i i act, there
H.__MH understands, whether or nol it iy physically Enmnq:r_u nny ___.__..:”.“_.__H e
ipedi i thit these contours
f tal phonetics to suggest ; Wi
sl ing lik il with which they nre perdeived.
i i e the detml wit

i ties of utlersnces in anything 1 : H

s _.;._w_n_u.ﬁ_;_ﬂq“.___._h.__“_.an stems 1o be no resson to suppase that a well-trained ﬂ_.E:n:rEﬂrnn.ﬁL_
e 15000 1 . 5 ot kno
.__:”5" Enm_______non__u:ﬁm with any relinbility or precision in & language that he does n :

ol i ; cg,
_“_n_ ; ge for which he cannot determine the surface sirocture a_".. __:Sn_u_h A
: E._mcnm iderations of this sort lead us to suspect that the question of ho mq v i
e i i i inificance, Tnoa -
eritiated Lhe stress contowrs in o representation should _u..”_._u .H. ._=“__.n_ w_m__.qnnn_.:.n oo
i i ules owtlined in the pre ’
plex utternnce with a rich surfoce m-_._uuu"_..ﬂ_ H_:..._uq._a_. B e T
FolEy i it i
bl b o iing _r_.,n : is n_a_...n:_ in full detail. Because of the completely
1 i SnT e i o
I whether the resulling representation . ; kD s
= s_.nmmu.azu.un._n character of judgments of relative stress, decisians .._._‘Mﬁ,w .:ﬂ_ ._._q.:_..mm_"._ o
”.“.“.._n_._::n volue, It is not at all surprising that there should be great _u= F:. _.ﬂ_..; S
ressionistic phonetics, in determining how many .Enu_m levels should _.._Ex._.__ e
“_ .m..n distributed in utterances that cxceed a certain iegres of cainp na. _H.._ _..E_.ﬁ.EoQ
__"uw E.n degree of differentiation of & stress contour are _mﬂn_.__., determing _.Er..E e
mh_nr. and are therefore below the level of systematically a__.m._.__mnmﬂ E....H.nw_ﬂn..nqw_:_.uﬁ_.n:_
”:n speaker has selected o sentence with o particular syntactic E:n::.n_ .:.H " mﬁﬁm =
:nu:_.ﬁm“_unmn_.... or completely unmarked for siress, as we m_:._w.u_mﬂ_r ”_._.n..” r_._w,_u”“na Ly
__.,_.._n.: not & matter subject to further independent decision, il s,

ik i facls for all
i ic uni 13l it is compatble with the fa .
incipls counts as o linguistic universs campa e foe.al
12y v sEnsE, 0 mn:....m-u_._.__”__._.._ﬂ_.ﬂ”.__w of course, we are concerned not with principles *._“____.ﬂ_m____m_._n“__w.m_“w_n _H_.__H___.._
b ! ) £ R

human __mbn:_._._w._m_“ this saense, but miher witl thwose that nre _u_"_.._.__.naw._ __._. e __m_..—“__._ __h._“.._ﬁ ; n..” bl by

1o he un cn”w“_ iy, those that are in effect preconditions for the e uisition o ; _“..nm_un.":. Salte datimsion

____.a_m_:mmwm__u._n _.__ L.um_.__.._u principles, nnd such alone, can derve _"_.,na_._nmEﬂE.__ FaEUBL IS the phenomis
In Chapter One, p. 4, R v T T mmngnwmw__”n_ e m

: s The distinclion in question
ol particulnr lanpuepges, 1
rEas0N,

i : in i gertain langoage,
by e msrormlion ks _._m__ﬂ._: ._Jﬁhum_u..ﬂ“_nm,mﬂ_..ﬂ_m_.ﬂpwﬁ langungs might
Ly  surface strecture, Thus o hight k A
: ; el el e inci | .l Jessr witkin the
be E:_n._”_wn___u _w_m.wq _..ﬂ_nﬂ..n na suppoet for the principle of the E.E::ﬂ:wﬁ nww__wa__an ag a linguistic
_un na“Fm ord. This, if tree, would be enticely irrelevant to the status of 1his p
ounds of o word, Z g
. i neglect muitters
i =§_.E.. g e thal the position of emphatic stress 33 marked In the surfuee m_w.__.n_En_ and we nepl
‘e assume tha . , | i o
that we have assiened 1o 1he theory of performenee (see Chipter One, p. 1)
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choice among varioys "siress phonemes " or select one or another " superfix. Witk
marginal exceptions, the choice af these [s s cotmpletely determined s, for exanple, the
degree of aspiration, Similarly, a hearer who has Erasped the structure jng marphemic
constitution of an uiternnes from 4 rough sampling of the physical input need not attend
1o stress varation, 1a whatever exten) this may actually be o physical Praperty of utterances,
Mtis to be cipected that determined Phanetic features shoyld be quite difficult for
the user of the Innguage to learn 1o identify, whether they invalve stress or degree of aspirp-
tion (where undoubtediy there gre miany levels, predictable, at least Toughly, by genera
rules)."" The apparent ease with which phoneti lans trained in (e RAIME Canventions can,
tom fargs extent, Beree on the assignmet af four or five stresses in utlerances mauy very well
be traceable to fleir ihility, as spenkers af the lanpuppe, 1o Eeasp the syntactic structure of
utterances and to ASSIEN to them an **jdpen] stress contour by e ryfes of the transforma-
tomal cycle. Such ay achievement may have little to do witl, any physical fact, This is,
incidentally, g matter which should he subject i experimenta) investigation, 19
To summarize 1his discussion of phanetiz Tepresentation, we do not douhil that
representitions of stress contours and similar predictable phenomeny vorrespond, up to p
Point, to some perceptial reality that can he brought tn CRnsCiousness with training and
i5 shown by 1he face thet phoneticians trained i {he Sime system
of conventions cin reach considerable agreoment jy transcribing povel utterances in Jap-
geages that they know, These perceptual facts may be pf interest only 1o the extent that
they provide data for testing cmpirical hypotheses such g (e principle of the Iransforma-
tianal cyele, Accordingly, perceived strees Eenlours are of very Ereat linguistic inepest since
they offer evidenee bearing on this hypothesis, wherens depres of aspirtion will be of no
linguistic interes if, a5 one might suspect, it is delerinined by pripe;
generality. Furthermore, (he representation of the Perceptual fucts s |
in part by arbitriry convention or irrelevant cagnitive limitations afier certain depree of
complexity is reached, Thus, it is impossible 1o expect {and, for purposes of u._._qnu:m..m_.un
linguistic structures, UHECessary to altain) g complete correspondence between the records
of the impressionistie phonetician ang what is predicted by a systematic theory that seeks
to account Tar the perceptual facts that underlie these records,

4. The transformauational cyele within the word

Let us return now 1o e problem of how the phonolagical Eomponent of & grammuor s
orpanized, and the mare specific matter of the rufes of Enplish phonolapy. In the deriva.
Lions given in Section 1. we did not provide roles for determining stree placement in 1he
Word ¢raser or, for that matter, in any word that is not g manosyllable {see rufe (210 In
Fact, it is eviden that erarer js jtself o camplex form based on the verh erggpe wnd am agentive

" As neted, there 15 na acoustic evidenee g support e viaw it Perceived stress COontoirs correspoind fooa
Pliysically definn b Praperty of utterapees, However, pvps if sucly dierentintinns did exict alompen . ke
dimension of the acousic shnal, there wonld ba oMb Feasom to donby [hag they might be identified hy
Phoneticians, There |5 evidenee thal even tmder experimental conditions, whers complax stirmyli
sorted along severat dimensions, mopre thit two or thres distinctions akong each diimension will avetloar
the perceprugl eapacity, See Polinck and Ficks {1254} and Miller {1955),

P Lickerman [1965) lins shown thay g thonetician who is capable of
Eread acturaey in isoltipn My represent this very same conioy
h ullernnee of his Innguage. This slrongly sugmeses tenl w
depends very heavily on
vBtained for stress.

describing 5 PHER contour with
I Quite differeny |y wihan it is nsseciated with
bt Alie Plhonstician "hears* in uilerancey
roishized rieles rhat predict perceived phonetic shape. Similar resulls were
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i ] idering become
Thus, al the level where phonological rules of the kind Hn are now considering
=Eﬂ”_n_nnhw_n __rn structure of this item is something like (2002
] '

T& [ [y erases v rd ]y

u _._ ﬂ_ n [ 5 cCliy R ) &
1_.4- i f _-_._u L atlomal B 15 n..u_. ._m .nu.__m_ﬁ_.. then this w _m too should
& l ._.._MHUH_._.._. ¥
H.__. e more than one _u__.n_.n m s .n_mﬁ__-_m._n_._n_: I'he _E_.nm showld first _”m_.u_:. to n_ o endecly ng
verh grabe arn o, m L= § L4 W o the now eraser. T Erh arase 15 _U mum_.m.:_r and
! el t ] zﬂ nexic nhﬂ_ 1 HHIN erased. Lhey 15 DLEY 3 :
Wt 500 il slre £ rnn:_unu_ﬂ ¥iia n firsta nri n to Lhes rule
:._ 55 15 “_u_”m.nr.ﬂﬁ_. an th 5 ___ Uum. .}.m p XIma i i
el i 4. m E_.p.__..n. _._n _"M b _._.._”_.unh”_ Hk: CE5 PrImeary
we it a the ru
L = acement Lo —n-.:n ‘_. e 15, n
stress on the mﬂ-m.m _.._.J__.H__E al the stn B _._—.__mn consideration _...__-__.r-_ﬁ ﬁ—.-m e 15 & no :._ p:_an
1¥E, O 1 o £ A RO
._.—u u.. — nun__. i ._.._n.___n_ § — ] .mnﬂ_:h _.._. v more ¢on
eclive, ar v The & oD (] in.__.mn—.ﬂ ar ] Fera I

T_v Vo= [l styess] [ X

» i i
Motice that rule (21) now includes, as a special case, rule 2}, ..,___d_“": nwﬁﬂm "”“-.._z.,.”__.“:“._”
g thus dispenss
i labic item. We can
: 4 f e final, vowel of & monosyl : :
__.:__...mvubz ._H..nm_._“.u._...._hwﬁ.“.mnm:mww placement become rules (213, (10a) and _.,__n__.; (the Compoun
,and the ! ( st
nn_ﬁ__., m._,wu_n_amﬂ Stress Rules), and (7), which appears to be quite :_u: m“mn, A
and 7 There is a difficulty, however. If these rules apply in a cycle, e e
able to nouns such as Maeckboard, blackboard eraser, and so _..__.H. .:._mn_ .E.F .E_n Ao
L_“_.n H___ ”.:.nmm to the finnl vowel. We must theréfore place some ..n”,___..”"..___uu__“..u S
it ili i to de this 15 toe requine tha : T ]
imi is possibility, The simplest way e gt s
M__,ﬂ_.:u_n hmww_”_q_:ﬁ contain no occurrences of the boundary ¢ . We therelore ad
is 4y s

{21) the condition (22):

nH_u_.._ Naw

. e T
TMV X contains no internal ocourrence of &

i ] .n__._._“._._n_.n..
i H m_.__-_._._uun_._._“ nforn tian 1
- _“M”__ we have ﬂ_ ovide: [l ._” L !
.r__.__n—u -“__ﬂ ._.M._”_. _._wuu._._.__.:._:m WE._n 1 ; .
the n_n _._..m._”.m_u-._m _“__.m_.n WEre ﬁm..__.ﬂ_._. a5 exg H__n,u _U-. _“_.__u opEranon o -._p._u nﬂ_.‘._._m.__uﬂ_. _nnru.,.“_n_“_“_n_.“_ ckoie
u“_ -n sl sla ,_ i ¢ SLr ito Lhe fimal v = Fpj el =
3 i H primary siress OWEl ol Sid _ h
ge H_._rn M._.' .._..ﬂ_m._u“_h.r Lo AEE1R . = S ) :
HeEms -_u .___.. board mﬁ.__.._.: Srase. m_._n Mnnn__._._“_- _H.__._n.r_:n will be vacuous in the cose o L_.u__n _._.n.__n_.
m. P 'y __.. [ . L it 1 ET1TVEL
- 1 H_._—n__u fn mnuﬂ 2 m.m“_HH_ﬁﬂ_. Lo -_n stressed E._._...ﬂ_._. Other wise, 1he i1 LG
WS, Stresh s 1
WO I 4 in word bo i 4 much micrre fa0-
.H_w_.n nnn_.:MqGH_._”-..r._.n_ﬁ_“_..:_.“ C ._ ope ntes within LS _._-_._._._J:_uw m _ _ ] 1l
e a ] LA [ {44 W les such as these T el=
1 B i ¥ »—._._.“_._ SLE pested b CRAMmMP I _._.r.“_ : .nx e
hang n.-_u EXECIALVE Wi : ; _ :
tional Tor 8 ._...u_n nv.rm_._.._.w._“_ﬂ. il see 15 ﬁ__.___.._# natiral to suppast : at n_.._n ﬂu.rn ; LS shi .n ol the
H i : £
ull I i termingd H-__..-. Be ._ _—n from the ideal ESCN _..."__U._”_. o B _ ch
Tull form 15 QCie| NETAl T £l .:u e5CTE o fils parts inr _._.u..
the same Wily s .m_..- s¥Ynacic constructions. __._.._._.._lrm._“—h_.:_ an n.._._— ._.||..=T L5 m_ 115 I u__..rn _.u_ .ﬁ._n._n__m..ﬁ._..
i -. ] : : _ rinciple of the trans [LEER LA )
i _. ic the 4] _
iy ¥ H_.n_. ﬂﬂqq-:_.m. us Lo ; & : _
CHIEITIN :.__u GHH_A”H_.L.:H_ H Lelpatiiy] | _ : o _-u iticel
n__ﬂmﬂ m “—_.___ mr.”._”-nh m__.n..v.. AT _U—u_..uu._ﬂ i m__._ SUT —_.__.n_-. structure ._._____u_..___n“_ .__._nﬂ. nal or externsa _“m.n I ._.J_..
F, I iy | T i 5l [ B L}
_U_”_..m. e word 15 . W We m._._ all ste. a8 —m_. wncant —u__._u_.__.l.__ _n_T_._.._.._.— LITTEL, _.u_._._. s _._.n_.____._.‘.._.—_..—_u.._u._“_u.v_n__“ [t g4 n_ﬂ_ :
G : i the transforme m_” Al evele. B assUme, cn,
I nr hie t m t y o] o
i he M._n.n“_._ N _..__._._._ﬂ_.mu”_.n of . . e strlal ]
not lead to ._G”_._._.n_ﬁ_._._. of the e : . i L :
n_..__._.._. ihe nu___u-_m. _.v-u_.:. ales mﬂ_n___.m— ._._uht :.u.m_._._“_._._m_ units H___u—E.p_._u_r._ art _“_”_ » BT ._ﬁ___.._..._d._._. CASes, ._... ; _". 128
| 1. o i Lo L 1} ¥
WIOTE up to the maximal i _H_m.-“_“_ i ._._—.r_.n.__.__n_m .ﬂ_n.m_ PTOCCESES, Wik
(4] m..A t I T liscn Wt

. slet Chne, pages [2-14, o . i
[ 2 boundarics, sce Chap A 4%, Filiers s ool
Wi __Jua..n..___”..nr_ﬂ Hng for the inapplicability of any rules in :.-.m._“.%:ﬂ.ﬂ ; danﬁ:zu, the affix which
| ....____." u:_u_p._:.mnn _.Ta n what iz suggested here, 1o both cases it 5 the 2 boundary
guite different oo at iz

blocks nll phonclogical rules that world othiersdse be applicbie
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4. The segmental phonology of English—a first approximation

We have described the phonslogical component as o systent of rules, organized in ccord.
ance with the principle of the transformational cycle, which maps surface structures into
phonetic representations, where 1 surface structure is u labeled bracketing of a string of
formatives. Furthermare, we have been assuming that the formatives can themselves he
regarded as strings, consisting of consonants and vowels. The lexicon, which is.a part of
the syntuctic compongnt of the grammar, determines the intrinsic structure of g Tormative
in terms of phonological properties: in particular, the lexicon delermines how a formative
is represented ay s string of consonants and vowels. We will refer 1o the consanants and
vowels thet constitute o formative as its " segments.” The phonological rules modify the
segmental struclure of o string of Tormutives in accordance with the specified lnbeled
bracketing. At the termination of the translormational cyele, all fnbeled bracketing has
been erased, and we ure left with a string of phonological elements which we will also refer
Lo 45 segments, fn this case * phonetic segments, " These sepments too can be analyred ay
tansonants and vowels of various types. We nssume that linguistic theary includes o unj
versal phonetic alphabel—of a sore that we will later deseribe in detail—which provides a
uniform, langusge-independent system for the representation of phonetic segments, [n
briel, then, the phanological camponent maps & surface structure into 5 string of universal
phonetic sepments,

Let us for the moment assume g standard phonetic system for the represculation
ol consonants and twm our attention (o the system of English vowels.

For our immediate purposes, we maty regard o formative as  string of consonants
and *vocalic nuclel,” The vocalic nuclei may be “*simple,” #s in the boldface positions of
Pty gret, par, gt pais, armalyze. We will use {he phonetic symbols i, g, &, U, 4, 3, respectively,
for these simple vocalic nucle, delaying & more detailed enalysis until later. The sepment
represented as o will be referred to as the “reduced vowel,"

In addition to simple vocalic nuclei, there wre * complex vocalic nuclel,™ such as those
that sppear in the boldface positions in confide, feed, fade, fewd, road, and others, For the
time being, we will use the symbols £, £, A, UV, 0, respectively, for the complex nucle of the
tited forms; that s, we use each capital letter with its conventional name a5 its phonetjc
value,

Follawing this convention, we will have quasi-phonctic spellings such asthe following:

Tuv eriage mE_f_.
frete H?._____m
mtaiion q:_.:..h.mu:
ceumenical  ekUmenikal!?
cupidiey —nCﬂw._Hm
eilaiion m:.&_..wu:
midiintain _.__.}:r.___.__
collirpse r.uz_w_uw

3 1
8 Oy, perhips, [ekUmenakal], As indicited in he Preface, we will eenernlly follow the phonetie repreienia-
tions of Kenyo ind Kno, which npree quite well with our own normal speech in most reapecis, Althougly
there are some differenees which we will comment an Inter, none of them jire very crucial, and for the
moment we ean ignore them,

acal

P
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A

i ctai i all of these
The representation of other vocalic nuclei and 8 more detailed analysis of al

lem W DRECEr U er chapte Ve will discover, | C enlations
ill concern us in later © s, We will disc r, in fact, thet the repres

nis Wil c P ! S

: nq__uﬂ___umn_u are somewhat more than a mere notstione] convenicn
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. + y + & 3 n m.ﬁ_&.
3 in terms of the above notions, we can distinguish between wenk clusters
n

i it isting of a simple
clusters" in the [ollowing way, A weak cluster is a stoing nuuﬂmﬁnr & n_M_n
) : I3 5 F =
m_:_h._._m MEE fallowed by no more then ope consonant; a strong cluster is a string
jc mu

. voenlic
s ic nucleus fallowed by twa or MOre CONSORANES OF 4 CAMPlex vo

it ither a vocal : Lo
sIElNE nnn._"_u_%.___ﬁn by any number of consonants. In either nm”mn, the _.,“_Ez."q"_m FM_M__“J i
H=h___”__H_.__wm_“__ either by & vowel or by the boundary symbol # (with possible intrusions

fello

i ter oIk
dary), These definitions will be emended and :.a__“_n more ﬂ.qﬂn_ﬂﬂ“”n” L,
i r_mr.r._m the symbol § for a strong cluster and W for & weak c :

the items of (23) are phonetically of the following form in terms of clusters {with initisl
.”.m_:mau::.ﬁ omitied):

m:m:. 58
?& frAt ss

mUtASan  SSW

ekUmenikal WSWWW

KUpditE ~ SWWS

sltAfen  SSW

E}:r.h:. 58

ru_huﬁm WA

5. More on the transformational cyele within the word

ithi : 2,
n the account of stress placement E..:.:._ ﬁﬁﬁ._r. Fule :

. ﬂ“._ a__u”_. ﬂﬂﬂd._w_” h”_.mﬂ_”nﬂmmﬁnz slress within words, :m&mum primary stress E__J.n.:”“_.._h_,.“
i S inp under considerstion. Thus it assigns primary stress to the _.F,HE ;.m_ s
s ”Edm_ﬁ% supreme, exist, absurd, Observe, however, that all these nx_..E._”_nH.
L m,.;n“:ﬂmq,w phoneticadly. In fact, il a verb or adjeciive husa final weik s_.i_m_..
e ﬂ._.dﬂr ltimate rather thun the final svlleble. Thus we have words
et Eumnn i "Jn o " _.M_, ime, all with penultimate siress and
such ns L__H....._:__ covet, develop, stolid, common, clandesting, LE o e
final wenk clusters. ' These observalions suggest :EM_H.._H%_..:_..__.M .MF mnm_zs_nuw e
nmmnw,u_rmnm_.ﬁﬁuﬁ.“ﬂ“.ﬂ__unnm_ Mﬂnﬂw”ﬂ w_”nn.nmﬂ “%cwﬁhnw_wﬂ;mzm_q.ﬁm under consideration, We can
second As: v £

give this rule in the following form:
va V — [Lstess] | ¥

L conli [0 ._|u._.. e i (22 bn_.n" ...__.____. _—_ u weik n__..'m_ﬂ [
where .' ains no ante n.rm.— CUrrences _.l._— T _". .n.”_.l.__.._n__.‘.-_m _“ .._.f :
We inte m“_-n._. ﬂMﬂ as an _u._..-_u cyiation for two HE_._...m_ Ll Accar dance with the _m._l. _l._.-._._._. CoOnyen-
W | Chth i 1 hbreviation Tor 1=
won that a rule of the form _.Mﬂ_”__. “_.n_”_" i mHH-H_.m _._..r ﬂmﬂn“_._n_-_. seh, Bh G
s

Ca W]

. Lepable cxtent they
: I i 1o mind, To a consider t 1h
Excepli rules w uw aketching will readily come : R
:_ v__c:h b _.H._wn bq_ E._..__r_ﬂn.._ﬂ.”cﬂ_.n cureful formulntion given in the next chapier, Bxceptions do 1o i
will be aken care

i eplbons. )
e e Prefice on the subject of exceptions, - fress Tuble.
_Es.n:.q.zﬁ_wmnnh_”_._n_ the pule we are discossing here is, in effect, the familine Latin 54
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sequence of rules (27) (where sither 7 or {2 containg ——1;

?& X — ¥ [z
i (0} ¥ — ¥ | ZPp
ar (B Fea v | Zo

The order in (27} is erucial: in a sequence of rules abbreviated by the parenthesis notation,
a5 in (26}, the case (27a) that includes the string in parentheses is applicable before the case
(27h) without the parcnthesized string. In accordance with these conventions, rule (25) is
an abbreviation [or the twao rules (284} and {28b), in that order:

?nw (B V. — [1stress] | X CaW]
() V — [lstress] | ¥——Cy]
Words such as relish, develop, eommon, with final weak clusters, are subject to (282) and
receive penultimate stress. Words such s evaile, supreme, exise, with final strong clusters,
are not subject to (28a) and receive stress on the fnal syllable by (28h).
There is one additional condition to be noted in connection with rule (25}, Suppose
that we apply this rule to 2 word with 4 final weak cluster, such as edir, By case {28x),
primary stress is placed on the penultimate syllable, giving edit. But then, by case {28h),
primary stress will be shifted to the final syllable and the first syllable will be weakened to
[2 stress], resulting in the incorrect farm amun;_ﬁ The simplest and most general way Lo avoid
this is to establish a candition on the parenthesis convention itsell, In fact, in all descriptive
work in generative grammar with which we are Tamilinr, it has been tacitly assumed that
in the eases of a rule such as (26), the two subcases (27a) and {27b} are ordered not only as
shown, but are disfunctively ardereil," {i the sense that if rule (27a) applics, then rule (27h)
is not permilted to apply. Thus 4 sequence of rules abbreviated in terms of the parenihesis
natation canstitutes a disjunctively ordered block; as soon as ane of these rufes is applizd,
the remaining rules are skipped within any ane cyele of n derivation, We now establish
this as o general convention with regurd to the parenthesis nolation, to be extended and
peneralized us we proceed. We thus extend the general theory of the organization of a
grammar expressed in the principle of the transformational cycle, by observing thal certain
subsequences of the lincarly ordered rules miay be disjunclively ordered. To return to the
rules we have been discussing, the Lwo cases (2Ba) and [28h) abbreviated by (25} will be dis-
Junctively ordered, snd the difficulty noted at (he _uaE.:__._Em of this paragraph will net
arise; onee case (28a) has applicd 1o give the correct form edit, then case {Z8b} is prevented,
by the principle of disjunctive ardering, from applving to that form,
Like other general conditions on the organization of a grammar, the convention Just
proposed constitutes an empirical hypothesis subject 10 refutation by linguistic [uct, The
hypothesiz iz, in this ease, that if a sequence of rules i5 (o be abhreviated by the parenthe

convention,® then this sequence farms g disjunctively ordered black, Obwiously, this is
not o pecessary truth, by any means.

#

The question ef when a sequence of rules is to be abbreviated by the parenthesis convention i5 w0t o maller
ol cloice but rather one of fect, That is, the convention regarding parentheses iz just one part of an
evilontion procedurs 1o be applied to grammars. This procedure js peelectly getieenl {langmpe-lndepen-
dent) and performa thie functicn of determining which of the prammars consistent with the dotn is to be
selected as the graunmar of the langimpe for which the datn provide a sample. For discussion, see Chomsk ¥
(1965 and many earlier references,

The malter of defining * optimal representation
mnke certaim el assumptions bt " optimnlity -
Section 1. See Chonwsky (1967} for further diselssion.,

is nontrivial, In Lhe enstng discussion we
thas will be explored further in Chapter Three,
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e

ic ot to be expected thiat an absolutely crucial test case for this _E_.E:EM_W y 2y
. z“n”_ come by, In any real cose;, there will presumably be other :m_._.n_..rw_ﬁ.u ”_._mq&mnr.
o hich, if i ill allow this hypothesis o be retamed 10
; seription which, if modified, will alle si ¢ :
e nﬁ_ﬂwﬂ“ disconfirming evidence. This is the usual situation when m_._,na.q_v H_
. ill, it i g i i » i3 releva
2% __ﬁ“: of such generality is at issne. SHll, it s quite clear what sorl of evidenee 13
the: ok ?
ﬁ_m“ﬂﬁﬂ.__m ar diminishing the plausibility of the _..m_m?.:_.ﬁwa_“___n R
i . sipess assignment, SB2
urning now to the problem of siress : 5 el
i W””muﬂﬂwﬂ and elaboration if it is to account [or the facls. H.Ln:u_u_m u_w_ﬁn“”u_n”._a
TE! : . e : :
qnn__“_ to illustrate the rule contains just a single mo_.n.._m:..n.. J...?S.m sﬂﬂ_.. ____..“u it
gIv H.,_..; in terms of formatives, ruls (25) must apply in a slightly n_:n“wﬂ +HH d _..E_" s
m:“.ﬂ,mmﬂ. the derived forms person-t-al, theatr-b-ie-|-al, anecdor-t-al, dialved L
COTn

i i ime ultimale
o theze forms, it would assign primary ﬂ,-_um to the pen !

to apply directly © : _ : o ks
..___“Mn.a_n ﬁHM_ final cluster ~af being weak), giving “personal, *theatrival, ancedvial, diatect
sylla :

s TMAry
i jce that all four words would be assigned primary
st two of which rre correct. Noties t g 2
o z”“ Hﬂ correct way by role (25) if the affis -af were excluded from _.un__mnmnn.n_”._u,__,_ M...E.n
mna”..ww when the rule is =H__._u=nm. The residual forms person- _.:.:.. thearric-, ._._.H. ins Gm...;_..
mn._g_ ts, would hove primary stress assigned to their penullimate mv.__mﬁ.umnr __u_m_._,mn..“mnvnnu“:m
i /| B L rronm B
7 ther hand, would be exemp
forms anecdi- and diglect-, on the o : : ! Hot
:“nzﬁ.ﬂ strong final clusters and would instead have primary siress nmw.._mz_"_% _.M e
M.:ﬁr_n lsy case {284, This observation is in fact quite general for affixes, and w
i ce of Tules:
eplace rule {251 by the lollowing sequen e
s (a} ¥ — [I stress] | & Co (Wh—-affix]
(s

very &

{ X —CglW}]

(b1 W =+ [1 stress] | f . . B

Clearly there is & peneralization heing missed by the formulation {29), [or nrnﬁo.n“._ﬂq“

similarity between the two cases is not expressed, To permil us to copture peneralizebion:
of this .__“.z.r we extend our notations to permit rules such as (307:

Tav ¥ - ¥ [Z2—R | P—0D

. T 1
I eral. & rule of the form {31} can be reparded as an obbrevintion for the rule (32),
n gen o :

where Z and & are strings:*?
A.f_u X = ¥V | EZ—=R
TMV ZXR — ZYR

it g there Z and A
Follawing this convention, we interpret (300 as an abbreviation for {33), where
are strinpgs:
mmﬂ ZXR = ZYR | P—12

[

i i i i A vin terms
This is now a rule of  familiar form. Reapplving the convention that defines (31) ir
of (323, we interpret {33) as an abbreviation Tor (34):

T‘.L FEZXRQ — FPEZYR(Q

in i 3 i cin thtnk of
21 We will give more precise definitions of these notions in Chagpler nm*__m_am. For ﬁwﬁﬂﬁ.ﬁuﬁ_ﬁ il
i tnguisthc element of the form .
ivalently, {32) ) az stating that o ::m:..w_ i R T
e .,m.nm,__“_”w:_unwm_hn to contain Y5 iF ¥ differs in some qn.mqﬁ.n._ :_m_a. X __.._._E._ _w__.“._‘_._ _._.ﬂ.m__ iy
pusnin i __..nn_n__nx. ol the form & —— K. There are ambiguities in this account] E”._H »
. % n 4 : ! i
M_““._””..._ are oot of the sort thal should l=ud to misunderstanding in the present coén
¢ AL




32 Crineral tirvgy
Thus, when Z and £ are strings, the notation (30} is' well-defined, Suppese, however, iy,
< and R are not strings, hut notations of any complexity, including braces, parenthese;,
and 50 on. Then it wauld not do to say that (31) is an abhreviation for {32): rather, {an
is an abbreviation for the sequence of rules (35), determined by the canventions far brices
parentheses, ete, The sequence {35) is then an ubbreviation for the sequence (34), hy :ﬁ_
convention just stated,

(35 T re

R i S

?& ‘.NL.F — Z, ¥R,
Nuxﬂ-&mu — N.q H..hw .

Zo Xy o ZVR
This leaves us with crly the problem of explaining the meaning of {30) in the case
when 2 and R involve notations such as bracesand parentheses. Sinee (31, in this ease, {s

an abbrevigtion for [33) (ultimartely, (36} ), the conventions already given will interpre|
{30} a5 an abbreviation for (an;

F o S L
Tqv X — ¥ jz,—p,

& - S R,
The above can be séen 1o be {35} (o1, equivalently, {36} in the context L By the
usial brace conventions, we can now interpret (37 a5 an shbreviation Tor (381

HFE——=g

() RS s

S -] S o

In (38), each Z and R, is g string of symbals, so that (38) is itsell interpretable by the
canvention that gives (30) ss un abbreviation For (33),

We see, then, that there is 4 very matoral way of interpreting familing convendions
50 that & rule of the form (30 hag, in effect, the following intoitve menning: lrst, expand
the context #—— . in sceardance with the brace and parenthesis conventions, into the
sequence of its special eases Py—0, . B Dy: next, apply the rules abbreviated
# X = ¥ Z—— K in the usugl sequence, under the condition that theelement Z ¥R under
consideration is in the context Fr——0,; next, apply the sime rules under the candition
that the clement Z38 is in the context Py —— 0, ele

With these notational remarks, we can return to the generalization left unex pressed
in rule {299 which can now he captured by the Tallowing rule:

A“E_v Voo — [1 stress) P X —Ch (W) ___-|I..=_.mx:

where W is o weak cluster, Ca 15 8 String of zero or more consonants, and ¥ does not
contain bn internal @ boundary.®* Our conventions interpret (39) as an abbreviation for

2 Actually, the pffix must be restricted fo Blide or o & monosyllobic formative

with 0 siminle vocalic
nucleus, for rewsons that will be developed in the nexs chapeer,

ey P i
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the following sequence of rules:

(a) V' — [Istress] | &'—C,W-laffix]
T& (b} ¥ — [l stress] | X Cyt-uffix]

fel ¥ =+ [Istress] | ¥—- W]

{dy Vv — [lstress] [ ¥—0,]
The parenthesis convention proposed enrlier imposes the _,__....___..._._u____mnm _MHEE._._._W nEE:EE :.:
{dta-d): (1) the arder of applicetion is (a}, (b), (), (d), s given; {2 .n. citse () wmj__nm, _._w__..z
case (b) is inapplicable; (31 if case (c) applies, Ew: ﬂ...a. (d) is ,,_._.__Fn__un..w._u.un" (4] if either _..&n
{a) or case (h) zpplies, then cases (¢) and (d) are “mmnE_EEn. v___:u.E.:nEm. the canvention
jrmplies that the ordering of (40) is totally disjunctive: il one case applies, then all luer cases
wre skipped. . .

Tn forms such as person—t-al and thearr -fie-+al, case (3) of rule (40) assigns primary
stress in the antepenuliimate syllable, Case (b) of (40} applies to words such as h.__h.innwu_ra_
and anecdi-t-al, assigning primary stress in the penultimate. position, which contains a
strang cluster, Cases {c) and (d) are simply the two cases of rule (25); they apply 1o such
worils 45 edit and develop, assigning penultimate stress, and 1o words such s engele ..E_._
supreme, LEsigning primary stress in the final syllahle, F:um ﬁ._.u.._."u_._m EXPFEsies [0 i precise
way the linguistically significant generalization that underlies this chass of examples. )

Notice that some of these exwmples involve more than one cyele, The word __..__;_n_q:n.m___q.
for example, 5 clearly derived from theater, which will receive primary siress n_.._ En .::..:n_
syllable in the first cyvele (by o role which will be given in the next chepier); thus, in isalation
the stress will be in that pesition, But in the second cycle, the stress is shifted to the second
tantepennllimate) syllable by rule (33, We thus have the derivation (41} (Recall that we
pssume all formatives to be automatically bounded by -+, by convention, We thersfore
need not indicate all occurrences of this boundary in & derivation.)

v v L [ntheany feal],

1 (RULE 10 BD GIVEN)

21 RULE (39}, case (d0p)

The stress on the first syllable is then weakened as o special cuse af rules that we will go into
later, )

suppose that we have a still more complex form such as theatricality, for exumple.
For this form, the same rules provide the following derivation 22

g L La [nthearr Ty ic—al], iyl
T ...w 1 (RULE TO BE GIVEN)
2] RULE (39, case (40}
3z 1 uLE {39), case (d0u)

# The analysis of ity ns (<1 might be dhisputed, but i1 geems well molivated on :.ng_EEmﬂ.a..._“ m_..n__.______m
There is, ficst of wll, a noun-foeming affix o0 (fopaity, maseliy, ee.) Furthermare, the forms in -iry of
have other derived forms with aifines begicusing with - (sanerire- wanctify-tanctitudy, elarity-elaelly,
et ), which supsesis that <f- is a stem-lorming avgment, We slal| see, in fact, that there sz pood reasons
Tosuppose (hat no ofimes are polysyilahic, .

As rulz (39) s stated, this enalysis of -iry is necessary, From congiderations presented in he next
chupter, however, it can b shown that even i -liy wese to be ananlyzed as nsingle ?EEE. E.n Tules
wonld still provide the derivation (42}, Therefore, in this instunce at leust, phonological congiderations do
not require the analysis inr owo formintives,
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There is o generally accepled convention to the effect that secondary stress appears within
a word only if it is the main slress within thit word. Accordingly, we add the following ryle-

Td Within a word, all TON-MAIN Eiresses are wenkened by one,

The exact status of this rule, which we will call the Stress Adijnstment Rule, is'a mater ¢
which we will return below, We will see, in fact, that it becomes a special case of the Muoclear
Stress Rule (10b), when the fatter is properly formulated, The Stress Adjustment Rule (43
COnverts m__:.__.w_i_...,w.__h.c. L Em.m:.,.n__q_:._...e._ which we cen take to be the phatietic representatiog
far this word up to the deeree of detail we have discossed so far.

In the same manner, rule (39) assipns stress contours (o many complex forms, iy
aceardance with the principle of the transformational cycle, We can thus account for o
substantial class of cases in 4 very simple and general WaY.

Actually, rule (39) muy be extended somewhat Turther, Consider pairs of words such

as:

?nv Phitograpl  photosinthesi
midimalie mononidnia
Hlescape telekinéyiy
prdtoplasm progozia

Ezclh of the forms consists of o prefix { pharo-, mema-, tefe-, proco-) followed by o stem (which
may, in certuin coses, function s an independent word), With minimal assumptions shout
surlnce structure, phategraph, for exumple, will be represented [npheeo Levrnrzrapilsres Tu:
In o case like Photorpnifiesis, the bracketing will be the same, bub syrihests will he lpheled
a5 8 noun rather than a stem.

We note thet primary stress falls on the prefis if the stem is manosyllabic, ** and on
the stem il the stem is polvsylluhic, Though this observation will be madified slightly when
alurper class of cases is considered, it pan be sccepled as o first appreximation. We nolice
further that stress placement an the prefix is in accordance with rule [38); that is, by case
(40} {= (28a) ), primary stress i nssigned to the syllable preceding the final weak cluster
of the prefix. (For reasons whicl, appear below, the final vowel of plhoto, mone, ete., is
lexically fax though in some positions it s phonetically tense.)

Using these ohservations snd the assumed surface structure, we can accounl for the
forms in (44) with 8 rule (hat accamplishes the following. Afler primary stress has bheen
assigned to the stem (or inner noun) in the first cycle, it will he shilled left 1o he prefix il
the stem (or inner taln) is a monosyliable, that 5, if the form has a fing) stressed syllable
when il enters the second eytle, For example, Photograpl will enter the seeand cycle ug
a_q:.;aua.q_ﬁ%___. _"cw: a final stressed syllnble, and our new rule will then shift the stress hack to
give phatepraph. The Torm ghotaspnthesiz, on the other hand, wil] enter the second cyele ag
hc__.:_:u..ﬂ.__ﬂ_.q_________...:.._.... since the syllable that js stressed is nat final, the new rle will not apply and

the stress will remain on the inner noun. We can now proceed to formulate the rude s
fallows;

me Vo —  [1 sbress) | X——oywy 1 — £

** We are using the 1erm “monesyllnbic " |5 g Phenolegical, not @ phenetie, sense in this con e, Thus
Flases i phonolngionlly moenosyllabie (el phasme) byt phoncticafly b sy llinhie, since posteonsonan Lal nisals
become svllabiz in final o

e e NP R LT IRt
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W is &oweak cluster and £ o stressed syllable, that is, a string of nr.n form .__H.aa___{:.
H.H_;_Mn:m minimal assumptions about surface structure, as before, this provides derivations
a

such as (46):

phote [ermagrapileren In
T mw " = I RULE {39, case (40d)
I 2 wULE {45)
I k! RULE(43)

Where the stem {or inner noun) is polysyliabic, the stressed syllahle c.._m:._.___u__. _.E.m:n__ E:.“
rule (45) will not apply. This accounts for the fact that in the wapj_w_nu_. in the right-hand
% i y i inner noun).?
n of (44), primary siress remains on the ﬁn:.._ __n_.a inn
G Before proceeding to investigate other applicitions of rule (45), we can observe Hm.u:.
itobviously falls tagether with rule (39), Cambining {39} and (43), then, we have the following

rule;

affix
?uv V — [lstress] | ¥——Cq(W) _=|;._... _ﬂ_:

b3

where W is a weak cluster, C, s a string of zera of more nna.m_unmn:.. £ 85 1 syllable H,,_ {he
form h_.._ﬂ__ﬁ? and X does not contain # boundary internally. ._}__n.d_ﬂ_" .w_.._._._n&:n_r ﬂ.nqnn ﬁ_..._
this rule, with ils varous elaberations, as the Main m:..nmm Rule, mm:_un it is the main rule
applving to lexical catepories. We return to this _._.,.mz..u_. in _..u._nnr...n T'hree. e L

In accordance with our notational conventions, rule (47) is an abhreviation for the
sequence of rules:

() ¥ — [Istress) | ¥—CyW--aflix]
va (b) ¥ — [lstress] | X— Cotaflix]

€] ¥ = [Istress] [/ &— CoWE]

{d}) V. — [Istress] [ X CoE]

(2] ¥ — [lstress] [ X Cpw]

£y ¥ — [1stress] | X il

Cases (a), (b, (e}, (F) are, respectively, cuses (a)-(d) of (40), .._.,m. before, they constitute ._“
disjunctively ordered block: if one of the [our cases .E [40) applies, none of :.._n _m_.ﬂ._ E_._ﬂ
is applicable. Furthermore, the notations] conventions .:._E. we have given :._..n__._,. _.:ﬂ.nu
cise (4Bc) applies, then case (d) is inapplicable, and that if E:Jn.a n?ﬂm () or E..__ ,;.uu.._-_:._a‘..
then cases () and ([) are inopplicable, There are no Turther aa._.::n::u constraints. The
only permitted sequences of applicable rules, then, are the following:

P {a), (e}
T& {ah, (d)

(b, {c)

(b}, ()
Apart from these possibilities, st most one of the rules of IE.En apply. The E._”_ﬂ ..__
which they became applicable is, aside from this restriction, the linear _u:_._nq _.u; .Ew_w. ._M ”__.._m
empirical assumptions follow from the general hypothesis wum..:”%:m natations ﬁ,_._:z._.__._._r fils
that (47) is the aptimal representation of the pracesses so far discussed (see nole 3 o

| assign primary fifess to thess stems and inner noumns o the first

** We hive nol yet given the rules
cyele.
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Consider now the fellowing sets of words:

\
1 1 a 1
?ci forment tornient tarrent
1 1 i L]
canvict consior terdier
; 1 b i
EXEOrs expors effirs
L] 1 ] 1
Progresy fragresy Hpress

. ; 2
H_H_“H:im _:_ the left-hand colump are verbs, with stress op the final sylizble: those in the
AeT two columns are nouns, with Primary stress i syllable ;
: i B 85 on the penultimate syllable. i
e L o e : . cayllable, Comparip
ords in the middle column with those in the tight-hand column, we can gos :E_.__ :.nw

ar
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differ in the degree of stress on the final syllable and, concomitantly, in the quality :._. the
anal vacalic mucleus, which is reduced to [a] in the right-hand column but not in the middle
columm.

We con account for the nouns in the middle column, that is, those with stress con-
tonr 13, by regarding them as derived from the corresponding verbs. Thus we view the relntion
pepween forment and torment as roughly analogons ta the relation belwesn gdvertisesent and
aipertize OF impression and fmpress. We then have derivations such as the following:

(s [atorment ]y ]

ﬁ_u I RULE (47), coase (45
| G RULE (47}, cass (48d)
1 '3 RULE (47)

In the first eyele, the Main Stress Rule applies to the underlying verh, assigning primary
siegss in the final strong cluster. Since the verh undergoes no further applications af the
Main Stress Rule, in isclation it retaing primary stress in this position, But the derived
noun must undergo g second application of the Main Stress Rule, in accordance with the
principle of the transfarmutional eycle, In this application, the Stressed Syllalle Rule wpplies,
shifting primary stress o the lelt. Secondary stress on the final syllable is then weakened to
tertiary by the Stress Adjustment Rule, giving the contour 13, The distinction between the
elements of the left and middle columns of (509 can thus be attributed to the extra eyele in
the derivation of the nouns. The distinction between the elements of the middle and Tight
columns can be attributed to the Tact that the right-hand elements are not derived from
pesecinted verbs and therefore hove never received primary stress on the finel syllable,
In this way, the Stressed Syllable Rule accounts for o distinction between tertinry aned zero
stress in the final syllubles of pairs such as .q__hu__.ih,:|.:_.._:.m:___ F_.h.a_u«._.Tm.__ﬂ.w‘.__.ﬁ

We have not yet explained why stress falls on the final syllable of the verb progrésy
in (30}, even though this contains & weak eluster, As we will show in Chapter Three, Section
1, we must assume there to be o specidl boundary in such verbs—between preo and press in
this ease—which blocks the application of (48c) in the first eycle but nol of (48d) in the
second cycle, Thus the derivation of the noun pragress from the underlying verb progrdss

will be identical to thit of tdrmene in (51),
We have now seen two rather different effects of the Stressed Syllable Rule. In the

1 3 i e i "
cuse af photagraph versus photesynihesis, it accounts for the distinction betwesn u falling

* We have not yet given the rule that determines stress placement fn siouns such as those of thye right-hand
coliman of (500, The fact is that in nowns, as disdnet from verbs nnd adjctives, u finul sylinble with a simple
virenlic nucleus is disregarded for purposes of stress placement, and the Main Steess Bule b5 then applied
ta the residue in the usual way. Thus, for nouns, o flal syllable with 3 simple veenlic nucleus s veated in
the came wiy as an affix and o stressed syitnble by role (475, We do nol give this ruile kere because It invalves
eertuin assuenplicng with respoct 1o totations and ordering Lhat we prefer, for expository reasons, to lesve
fur Ihe next chapter, The fucls ore clear, however, Ny cxending the Main Stress Rule in this way, we
eun secount for the fact that primary stress appeses in the penultimate syllable in the nouns of e righi-
most colwmnn af (509, ns well us in words such s phiQgiton and horfzan, which have o atrang medianl
cluster; that it appears in the sniepenuliimate syllable in words such as vémismr, cdanibal, digphaat, with a

wenk medial cluster and simple vocalic nucleus in the final sylinble: and thae 4 on the finol syllabie
(hy rule (A8T) ) e words such as maekine, carebr, which have a compiex voecalie necleds in the fingl
sylluble.

#7 Chaserve that in the case of rerrenr, we know that the vowel of the fingl sullable is ¢ (ol rerrentiall, In the

case ol effors there is no way of determining the phoaologizal quality of the sndestying vowel, which gesd

naat, therefoee, be specified in the lexizal entry oz this formative,
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and a rising coniour for the prefix-stem comhination, exactly a5 in the case of the nayy
1 i 1 I 1 3 | P 1 3 e
EXPERE versus the verl EXP0rE in the case of EXRPROCT Yersus offort ar foriment versys torrent,
it gecounts for the dilference belween tertiary and zerp stress in the fing) syllabes,

Consider now wards suoh gy

A m& E a____n.i:.%, axsﬁnzaz, emenddtion, cottmectiviey, domesticity, authenticip
() devastdtion, weranstrdtion, contempldtiog, et

Ohserve that in epch case the cluster rreceding the primary stress js of the Torm VC, and
i5 therefore g stromg cluster, and that im each case this syllable hag o wes) Stress, 18 However,
the vowel quality i retained in the svllable preceding Primary siress iy the examples of
(328) but is lost in (he Hune position in the examples of (52h). Thix distinction is clear]y
traceable to the fact the examples of (32a) are derived from underlying forms in which
this vowel hag primary stresy, whereas the examples of (52b) are derived [rom under|yj

mng
forms in which this vowe) 1= unstressed. Thus we have derivations sucl as the Iollowing ;2*
53 (8 [ [yredaxy, At-fion],,
| RULE (47}, case {48f)
m e BN
2 | ISEE MoTE 20}
23 I (558 MorE 293
4 | RULE (43)
—
th) [ [vefevasedr], fon ],
1l =9 (SEL MoTe 29)
2 I (5EL MOTE 29)
3 9 RILE (43)
R

Although egriain detuils are noy Biven in these derivations, there is sl sulficient information
e account for vowel quality in the weak-stressed syllgple Preceding primary strog It iz
clear that the pracess of vowel reduction depends in o fundamental way oy slreg i
lar, a vowel that is sullicient]y slressed, in some sepse that we will mpje precise later, is
rrotected Trom vaiwe| reduction. Thus the degree of stress on the final syllable of torment
_“u_n._... derivation {317} jx sufficient to prevent vowel reduction, but 1l on the final syllahle
ol fiorrent is not. mm_:zm%_ the second syllable af relaxation, having received Primary stresy
in the first cyele; is immuypne to vowe| reduction, byl the secang syllable of denastation,
never having received any siress, does imdergn the Process of vawe| reduetion, In this way,
WE can hecount quige readily [or the distinction betwees the exampies of (52a) and 1520),
For same diglects (in particular, our ownl, we can find near minimal pairs 10 iy sirade
these Tar-reaching phonetic effects of the rules of the tratsformationa) eycle, Consider,

M Here, gy elsewhere, we rely on the phonetic Tepresentutions in Kenyon sind Knott, whish 2gree with our
PO pronunciition, with il Provisos sinted cliewhers, The sipeey o the sylinhle rreceding primary nireds
cannot be stronger thag 4 Mress] i any of fess cases, sinee the fipg s¥llable in cach coge has derthiry
&lress tnd (he second E-_...u__.ma.u:ﬂ.,: s¥llnble is clearly wenker than the fitst, We would Eive the contour
215 Tor (520) and 3515 for (52h},

** These derivations invelve varings Principles that will not be discussed unti] il next chapler, 1y Particular,
the affix -fon invirishly places Streas on the syllabie immediately Preceding it, and there isa role changing
A "2 contonr o 31, % a special easz of mors genery] Prosesses thnt we wif| discuss. We afen omit hers
the rules that assign \he Proger siress contour |72 {which would become 172 by the Stenss Addiustmen

Feule 10 devaseds in ghe first cyele, Filling in {hese omissions will lead 1 go chinge in the analysia of the
Tacts under discussion lere,

L
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le, the words compensation-condessaifon.*® In eormdensation, the vowel in the sec-
o nu:ﬂﬁ .E_m received stress in the first cvele of the derivation because of the n:n_nzw.ﬁ__.“
o &.:uwﬁ.”h.m. therefore, it deoes not reduce, and we have the phanetic representation
__,.M_m”nm““hmmu_. The corresponding vowel af compensation, _._E.n.m _._m..__.._,_n ..mnn_.”.._mum skress, 13
ject to vawel reduction, resulting in the phonetiz ﬂnﬂ_nﬁnnqm.:n.,u m_"..,mz__uuun}nu.n_.
a.w._nn_"._. conclude this preliminary discussion af the principles that determine stress
Esauﬂgm_._.n._ the reluted phenomencn of vowel reduction, et _.Eﬁ turn S. the ”mE _M.. s.”uﬂmm
in English that have the noun-forming afix -y (not to he nz_.:__.mnn_ with the m..___r.ﬁ
5 ing -1 of such words a5 stetngy wnd frawiny, which has very E_.,._..._.n:_.“ phonetic effee rw
“n_.__aﬁ__._.__” M.?EE underlying representition). This is r._:. u:._x. that we find :... m.:.n_u ___,.,aa.ﬂ. M”r
arisorrae -y, econam--y, Balax -y, Before turmng to its effect on stress plecement,
ider its phonalogical representation, ! =

o nw__uwﬂwhmn“.uuﬂ this mm? is either [i] or [E], depending an the ‘._Fa__wn: ﬁ.___m... 15, H.H.:_”

high front vowel of dialectally varving degree of tenseness and n_;.__:“_u::m_.qb:c:. The
e ess and diphthongization give no information ahout the underiying E:._uur...nun..._
HHHHE._E“.E: since 52..“ ire no relevant E_._:m,ﬁm.u._._ _:.u.m H._cwms.s_.r.___.__..m.._..”_un .Mrh__:““n:nn_ﬂ_h“
next chapler, even phonologically nontense c:in_"m fl.e:; m:.:..;n _._cn_q:nh. .._wp 5 uwfrzcs. -
and diphthongized in fingl position in the dialects in ::n.ﬂmoa. m_:_.._zmnm__:.“.u__“ et
phonologically the affix cannet consist of a nE.a.v_nx. viealic :E.._.Er __.__ _.__. h. ﬁ,_a .__1.._.. LE:
to the Main Stress Rule (47), since the cases of __:_x.::n that involve affixes, ¢

1M i alfines with simple vocalic nucle),
g aﬂfﬂwﬂq“ﬂﬂﬁ_vﬂhmﬂ_:w n_u.zz_.m_hﬂu. let us now wsk whether the __ma_u.ﬂ - ﬂE be HH:_“”_E_“
logically represented as the simple vocalic .:.Hn_npw i }z. ...._.m___.:n_..,. Apiins .__H*_..__u_th_hﬁ_ .‘____3.__“_5._
prawided by considertion of the stem-lorming vowel [i], ....._:_nmr aleng ._.._._, he pa __._ -
stem-Torming vowel {u], appears in the derived forms of _.zmd.a such as _W_E:.:,_.u_aaﬁ””.?”
prafessor-prafessorial, habti-fuabital, ...Ex__.ﬁ.n.:...q.u___u_m...ﬂ_"__qzq. I'he :E_n:_._,:._"u.ﬂu,,:.ﬂ___c :.._...:.r“
represented in the lexicon in such § wity 85 toindicate that they :ﬂ:. H 1 wup._“iua s
augment [i] or [u] in their derived forms. A natural, and :a_k_.r..ﬁn:n._w" e ﬂa..__u ._:u .:"a_.:k i
is to enter these words in the lexicon in (e form professorL-i, habit--u, elc., wi I
ment deleted in fingl position by rule [34);

2 )~ ¢ 14—

, U ._..ﬂ
But if this supgestion is Tallowed, then words such a5 econony cannot he n.___E..E i dw__.
the u...,.._u-naq_:EMn.a econami —-f far the aflix will he incorrectly deleted in final positicn by

rule {543, . = i
. ,m_r:_nm.n considerations suggest that the represepdation of the affix -r in lexical oniges

i, i a hi nt glide, which later becomes 4
should be -+ That is, it should be entered os a high front glide,

L - in s .r_.
M The Intter is the nominalize) verh that means * pet of nn_u__n:_m__._m. not _.:E.__m_ ,“:n_hu”_” H”m“,_qr_._._ N““:__.E
" b TH 55" and that, although in some way reln ;
state or form ™ or "a condensed mass ' a ; 3 iy L e, &
_._.“2 derived from it as is condensarion i the first sefse. Kenyon and Knolt pive ﬁ.:.___,uﬁn_ﬂ.aa,.,_d._nu.huz__....,”
Hnn:_...m__ second syllnble for candensztion, and give Both reduced and unrediced fmnmzd._u. [ __._4.._._ o c:m.
5wl .__w for the underlying form compensate, There is c..n__.r.an{..: _"_5._.,.2“: divergence E_. ”nﬁ.cu m._.nnz..._
.wa general, with respest to phonetic minutioe of this SOrL, it is hauﬂjzn Lo na__h.__“m_ uu_:“_,w.,_”_“___".n_._:m_n :ﬂ
. ; h vari times, Nor-should it negessa [T 2
spenkess or for ane speaker at various ; " ik ;
vn__..””“._ _.m“n__”_.._“ sugpested by phoneticions, ot 1his level of detail, correspond in nny _..n.um.___ _r_n.._u_.m.__,_.p”__ _nn__H”
o __m..ﬁ:..n__._ ; A Huau.u:.m_ oul in Seotion 2 of this chapter, we are concerned _”.nn with iden "“ﬂ_d_m:u":_
nnp_w:m _._“__.4_#. _..._“ ious madifications in performance and that my relate more closely (oo perceptin!
m 11

an acoustic reality,

5
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vowel by un extremely simple rule, We shall see, in fnet, that the required rule converting
¥ tod falls together with other rides that are needed on independent grounds, Thus, in terms
of its analysis inte vowels and consonuants, the word ecomomy is of the phanclogical farm
VOVOVCC, consistent, in Face, with the orthographic representation,

Adopting this quite well-motivated proposal, fet us now turn to the effect of the afiy
-y on steess plicement, We have already provided ane quite peneral rule describing the effee
ef an affix on the assignment of primary stress, namely, cases (482) and (48b) of the Main
Stress Rule (47 But the aflix -3 does net seem Lo [all under this generalizetion, as we cag
see by considering data of the sort presented in (35}, where the symbols W, 8, and A stand
for syltables termineting in weak, strong, and arbitrary clusters, respectively, snd whee
the formuls to the left of the colon deseribes 'the underlying form of the examples to the
right:

() @
: &
c) AWS4p:

(d) ASS4-y:

The examples of case ta}are in foct consistent with the assumption that -y is simply
t regular affix subject to the Affix Rule that i purt of the Main Stress Rule (47), Since the
syllable preceding the affix containg o weak cluster, case (4Ba) of {47) will assign primary
stress to the syllable preceding this cluster, in the nsual way. The examples of (55b), however,
dppear to be inconsistent with this assumption, [f =¥ were subject to the Affix Rule, then
primary stress would be pleced on the strong cluster immediately preceding the sffix, in
accordance with case (48k) of rule {47}, whereas in these examples primary stress js actually
on the syllable preceding this strong cluster, Examples such as these might lead one to
supgest another rule, unique to the suffix -y, namely, the rule that this suflix places primary
stress on the syllable preceding it by two. Under such & rule, the exumples of {550) and (55h)
would he accounled for.

The Torms in (552), however, show at once thut this new proposal is incorrect, In
these exwmples, primary stress is three syllables removed from the offix -¥, and there is an
unexplained tertinry stress oo the syllahle immediately preceding this affix (a syllable which,
we observe, contains a strong cluster), We cannot simply add & special case requiring that
stress be three svlfables remaved when =¥ is preceded by a strong cluster, for thiy possibility
is excluded by the cxamples of (55d).

With no Turther attempt al patchwork solutions, let us see how close we can eome
Lo the facts by making the weakest and most peneral sssumption, namcly, that -y is simply
a regular affis beving the Main Stress Rule as it now stands,

As we have already noted, the exumples of {358) arc consistent with this analysis,
1l is, the afix -p will now, ke all affixes, assign stress to the s¥llable preceding a final
wenk cluster,

Cansider next the examples of (55b), Under the assumplion thiat -y is & regular uffix,
cnse [480) of the Main Stress Ryle (A7) will place primary stress on the final svllable of
the string preceding -p, since this ayllable containg o strong cluster. This gives, far example,

i
the Farmy indusery, Recall that according to the ordering constraints on the subeases (48a-1 )

1 ] ]
eranemy, policy, aristocracy
i 1

1
inclusiry, galaxy, modesty
1 1 1] 1 1 a L » 1 i y 3
orthodoxy, testimeny, rhiroplasty, promissary, auditory
i B I 1

AW

aduisory, compulsary, refracrory, trafectory®

M We assume here that these woards hiuve the sarme affix -Ee— 3 premiiory, mediory. Other nnalyses might
be sugpestesd for many of thege words, taken in isolation, bat the analyses we dire suppasing are ol lenst
as well mouvated, on grounds independent of stress placement, ne any others, We shall see dirvetly that
considerations of stress placement strongly support the analyses proposed here,

A shatch af English phonology and phenological theary A1
a

lies to & string of the form ﬁﬁsﬁ.u_ where & 15 o stressed sylluble, nssigning ﬂnmﬂ:mﬁ_._
pﬁﬂhm“. to the vowel. But, as we have noted above, the u_.:gh =y is & plide in the underlying
M i = a PPy A art v “
zhﬂnmn:_wﬁ_c:. Hence indusiry i5 @ string of the form VC VC,], .._._H:r_hF is 8 special E“n._.”ﬂ_
v, 5], Case (48d) thus applies to indusery, giving the stress patiern inductey, altee which
AT " _" 1 g . :
the Stress Adustment Rule applies to give induwsiry, Other E_nw E_., cm._:.m: WE H.n:.:.: _un_au_,._
determing that o tertiary-stressed vowel in the context of the woof fudwsrry loses its E:..rw
and reduces. This gives the desired stress pattern, The exsmples of (53b), then, are quite
copsistent with the assumption that -y is o regular affix. . . :
Consider now the Torms of (55c), which, as we have noted, gre inconsistent wit
fhe assumption that -y places primary stress two syllables back, Taking 5_:___45___@,1 e
typical example, the ain Stress Role, as it stands, provides the following derivation:

frule (47) alter (480) has epphed, case (c) or (d) may still be ppplied (see (49) ). Case (48d)
& §

ortho [ereneloxTsrem 1a

Ti In L4 1 e, wiLE (47), casn (480
| 2 RULE (7Y, Case (482)
2 I RULE {47), case (48k)
1 Fr] RULE (47}, cask (d8c)
I 3 HULE{41)

In the first eycle, primary stress s placed on the monosyllabic stem dox (exactly as it is
placed on the monosyllabic stem _m__ﬁh,___h in the derivation {46) of phoragraph). In :.ﬁ next
cycle we consider the adjective erthodox, The Stressed Syllable :.,:_n (4Bc) places primary
stress on the syllable preceding the weak cluster, apuin exucily as in —_.____n enst of ___u._____.._._._..“_.m.a.a.__._.___.
Thus, in isolation, the adjective would Bave the stress contour ..___.m_,.__am_“_a (the Stress Adjust-
En..__.. Rule weakening the final stress to tertiary), But in {56} there is still nother _...u..n._n,
In this third eycle, primary stress iy wssipned by the }:.F..a Rule T.EE. [ zm__u. syllable _______J_H
the stroog cluster preceding the affix. .._._._.‘_.r result is o string terminating with the stressed
syllable nma.__. a syllable of the form CVCCC. Hence #,_.m .._w:nnwm; Svllehle Rule _.\.ﬂ.mng
npplics once again, 89 it did in the preceding cvcle, reassipning _",_:EW_J.. stress n_n_ the _.“.a__
vowel, The Stress Adjustment Rule (43) now applies to give the n_mm_:._n :u..:: arthodog),
The other examples of (55c) are similar, In sum, thess forms are consistent with the assump-
tion that <y is & regolar affis. The examples in (55d) are nn_.._”.ﬁn_ in a munner parallel o that
of (55h]), with case (48d) of the Stressed Syllable Rule applying on the last pass through the
trunaformational cycle, ) .

We see, then, that by taking the affix -y to be nonvocalic phonclogically, all _u.- the
cases of (55) are explained on the assumption that it 15 a perfectly reguliar Eu.ﬁ_ upexceplinnal
affix subject to the peneral Main Stress Rule. This fact alone would motivate H_._n. repre-
sentation of the affix -y as a glide in undeclying Torms, but, as we have seen, .—__n.E is inde-
pendent supporl for this conclusion, The peculiar arrangement of data noted _._,.__..HH "_n__.__ud_-a
from this assumption, with no modification of the penecal E_w.w. Here, Ee_..r iu =.E::. ng
example of the effectiveness of the principle of the —..m:vmn:unn_.._:n...:n_ nw”nmn_ in conjunclion
with the principle of disjunctive ordering, in expleining tn_._.nﬂ_._{.:_.n quite refractory datn.

Other forms in =r support these conclusions. Before trning 1o them, however, let
s consider the following:

?.L imedstigative, génerative, ilhistrarive, demdnaraioe

LI
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Clearly these have the underlying forms:
u& investig AL, génerdr, iMlustrAr, démanstrds

But notice that the affix -jue should mssign primary stress 1o the final strong syllable -4y, i
each cuse, giving the incorreet forms “favestigaiive, *generdtive, *illustrdtive, *denionstrdtive,
What actually happens is that the affix =ive assigns primary stress 1o the syllable immediately
preceding -4t if that syllable has o strang cluster, or one syllable furiher back il the syllghle
preceding -Ar has a weak cluster. In other words, primary stress is assigned fust as il the
affix were not -ive, hut rather =Ative. In fact, we shall see that in Eeneral the element <Ay iy
considered te he o part of the affix for the purposes of stress placement. We can achieve
this effect by reformulating the Main Stress Rule (47} as:

T.u Vo~

To resalve an ambiguity in the expansion of the schemi (59), Jet uy EESUIME, 45 8 genera)
principle; thut hraces gre expanded before purentheses, With this assumplion, schema (5%
expands to (60), which is then expanded fo a scquence of rules in the waual way,

ColW) | —((4D) +m§u_::

[1 stress] | X

T& Art-allix] 4 ()
~+affix ] (b}

Vo= [lstress] [ X¥— cyw) [ ——{Ar %] (e

] {d)

1 (£}

Disiunctive ordering holds between (6a) and (60h), between [60c) and (60d), and between
each of (60a)—(60d) and {6lle],

Let us consider the effect of this slight modification of the rule on examples with
the affix -y, We will now have typical derivitions such as (61} and 162), for confiseatory
tsimilarly, compénzarory, reférmaiory, ete.) and anticipaiory (sim tly, revérberarory, con-
eilfatory, ele.), respectively

Tuv [a [veonfisedt]ly Or-|-y],
1 2 CRULES TO BE GIVEN)
2 3 1 ATELX TULE (RiVh)
Il 4 2 STRESSED SYLLABLE RULE {6ill)
41 5 3 RULE (43)
63 [s [yanicipdi], OF =11,
1 2 {RULES TO BE Grvns)
2 3 1 AFFLX RELY (600
I 4 2 STRESSED SYLLADLE RULE {fz)
1 5 3 RULE [43)

The two derivations correspond poinl by point. In both cases the SLECSS canfour is assigned
oy the _m:.n_n:u._.:.ﬁ verb by rubes that we will give later on. The verbs, in isolation, would be
confiseate, antieipate, 1n the second cycle, the Affix Rule shifis Primary stress o the strong

*3 Motice that the erdering linplied by the use of parentheses carries over 1o this case, us we would expeet,

& '] . N} 1
Thass, il the Affix Rula applies in the contes —Ai+-ive (giving, .., st Aviva}, it b5 noe permittes
tl L
e {giving "rifesirdtive),

o reapply in the contest

L phpia e

Abis difficult to imagine how such principles could be * learned * or ™
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syllable immediately preceding the affix <y, in the wsual way, At this poimt the Stressed
syllable Rule applies, under the modification (39)-(60)—that is, with the element 47 ro-
garded s part of the context of application rather than as subject to the application of the
rule. Excluding -ArOry from consideration in this way, the rule assigns primary stress to
the final strong svllable of the residual string eanfise- i (61), and to the syilable preceding
the final weak sylluble of the residual string anficip- in (62}, Stress is then weakened and
vowels reduced in accordance with fairly straightforward cules to which we will ey,
Here, again, the various cases of the Main Stress Rule interact to gencrate some rather
complex phanetic structures, in accordance with the general principle of the transform-
tiopad cycle and the general empirical assumprions regarding ordering that we bave [or-
mulated.

6. Particular and universal grammar

In Section 2, on the basiz of some preliminary observations about stress contours in
English, we suggested that certain principles of organization of a grammar might serve as
precanditions for Innguage acquisition, and we diseussed some guestions ol psychological
and physical fact relating to this assumption, Now, after a more detailed account of English
stress contours, the tentative conclusions of Section 2 have been strengthened,

We have seen that simple rules dpplying under very general conditions can cxplain
duta of a rich and varied sorl. This Tact raises interesting and important guestions. To
Facilitate the discussion of these questions, we can invoke a traditional distinction between
“particular prammar® and * unjversal grammar.™ A particular prammar for 4 sinple
lanpuape is & compendivm of specific and accidental (that is, monessential) properties of
this language. A universal geammar is o system of conditions that characterize any human
language, a theory of essentinl properties of human lunguage, 1t 5 reasonable ta SUppOsE
that the principle ol the transfarmational excle and the principles of organization of Eram-
mar that we have formulated in terms of certain notational conventions are, il correct, o
part of umiversal grammar rather than of (he particular grammar of English, Epecifically,

imvented ' in some way
by each speaker of the langunge, on the basis of {he ditta aveiluble to him,** 11 therefore

SEETS mecessary to assume that these prineiples constitute part of the sehema that serves

a5 a precondition Tor languape acquasition and that determines the peneral character of

what is acquired. While the peneral principles of organization of a grammar that we have
been discussing can most pleuzibly be reparded as part of universal gratmmar, it seems Lhal
such rules as the Main Stress Rule must, in large part at least, be a pert of the particular
grammar of English. A reasonable tenimtive assumption, then, is that the Nuclear Stross

Rule, the Compound Rule, and the Main Stress Rule must be learned by the child acuir-

ing the language, whereas the conditions on the Form of rules, the principle of the transior-

mautional evele, and the principles of organization embodied in the various notational con-
venlions that we bave estublished are simply & part of the canceplual apparatus that he
applies to the data.

*® Furthermore, nsofar as phenetis tramscription comresponds foa perceptia] rather than an acsestic realliy
—#ee Secting 2—depariores from the roles are undetectable, Quite apart Troms this, it s difficull o lmagine
thae adulis, whoss pecceptual act is sxtremely strong amd whose phanelic acly is very limited, could note
and eorrect devintions in low-level phonetic forms even where thesa do beve o direcs counterprt in the
rhskeal shape of the ulternes,




i General ARy

The Muclear Stress Rule, the Compound Rule, and the Main Stress Rule, in ity
various cases, adsipn Primary stress in certain positions. Avery small body of dats congery.
ing the position of primary stress in simple uticrances is suflicient o Justify these rules,
Correspondingly, a small body of dats of this sort might be sufficient to enahle the language
learner to postulate that these rules form part of the geammar of the language to which he
is exposed. Having aceepted these rules, the lenguage learner can now apply the genera)
principles of universal grammar to determine their effects in o wide variety of coses, As we
have seen, very simple rules can hpve extremely complex effects when applied in accorditnee
with these general principles. The cffects in themselves might well be undeteciable by the
netive speaker or the language learner. When they are determined by a framework of
internalized general principles, they become quite sccessible to him,

Phonetically untrained speakers of o language seem to find it quite casy to determing
the position of main stress in simple witerances, but extremely difficult to trace complex
stress contours in u detailed and consistent way. There is, Turthesmore, some doubt as Iéa
the physical reality of these contours, slthough there is no doubt that with phonetic training,

aspeaker of the language can identify stress contours and other phanetic details with repson-
able consistency, These ahservations are Jjust what we would expect, given the nssumptions
lo which we have tentatively been led sbout universal and particular grammar. A small
body of data relating 1o the position of main stress can lead to the formulation of the major
stress placement rules, Their effects in compléx utterances are determined by the universal
unletrned principles of arganization of grammar. There is no need far the speaker or
hearer to attend to these automatically determined aspects of an ulterance, even where
they are physically real: bur with treining, they can be brought to {he level of awareness,
whethet or not they have acoustis reality. In particular, stress comtours can he ™ hewrd "
with & fuir degres of consistency even though they may nal correspond in detail to any
physical property of utterances,

7 On the abstractness of lexical representation

The syntactié component of the grammar containg a lexicon which lists lexical items
with their inherent properties, in perticular, those phonalogical properties that are not
determined by general rule. The considerations of the preceding sections supgest that these
underlying forms will in peneral contain o indication of the stress contaur of the items or
al the distinelion between reduced and unreduced vawels, In thess respects the lexical
representation of an underlyving form will be very different from the phonetic representations
of its variants in particular contexts, As we investigate Turther, we will find many more
dramatic examples of this discrepancy betwesn underlying forms and their phonetic
realizaticons,

In note 26, we pointed out that the placement of primary slress in nouns is poverned
by the [oliowing rule (where V, s a sitnple voeealic nucleus);

CI

This rule clearly falls together with {he general Main Stress Rule, in g wiy which we will
examing in the next chapter. As pointed out in note 26, il sczounts for the stresy placement
i words such as véntsam, harfzan, dephant. To pssipn primary siress in these words, we

~ [ stress] [ A — —Ca(W) | = -V, Coln
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i e it, and assign
he final simple vocalic nucleas with the n_u._.._w.n_ﬁ_mas F:c.m__..__.v :mw i :ﬂm
gard th ¢ to the penultimate syllable of the residue if its final n_cﬁ__: _H.._...“n e
oo i i he sort with which we
i i 3 15 the rule is of precisely t "
ter itself if 1t is strang. This ; o N
m_E_ _.N_F_.,_H__“H:..n final syliable of a noun contains a complex ..__."r __.n _._..”...HE.,_. ”_#__n_.u..._.u_ z_ﬂ_mﬂ?s
__,B_:_u.r Ble, and case (48 of the Main Stress Rule applies in {he usu A B
cable, : .
E,.e.‘_”_w. stress in the final syllable of such words s Hh_a__.____,_._n.m..ﬂﬂm,”__i Tl i o
PR, foially, words ending in vowels seem to contradi s rule. 5,
Superficially, wor : : Bt i nd
alic nucleus is comp
e, wingdow, the final vocal . . e
| i stress, This seems diif
i 5. Mevertheless, it dpes not receive s . :
L ymewark until we observe that there is no contrast w_n"s_nr._._
f#i in word-final position (see p. 3). p.“E._mn_.En_._:”____, E.nﬂ 15
window in the lexicon with simple

disee
primary §

guch as cEuirery,
respectively) in man
to explain within our uam,wm_,.,“”
| ] VOGS 1
simple Hm:aprnHﬂ_“Hnu:nm words such Bs eouniry, meny, . e
i _.._m.:_nq .n_. ._u“. al nosition. This will then make the forms subject o rule (B3], .__._.u
Mo :.H __._:.__m__n _EE.nn.:ﬂ...._nE_.__o_._ and then ussigns primary stress .n.:_n Hmm_m,mn
s mﬂw._m#n_. rule will thern determine the quality of the word-final vocalic
¢ H__uﬂmnmﬂ”“m.ﬂ_“ﬁ.. rule is well motivated, upart from any question of stress placement,
nucleus. i :
o ﬁa@n .._r.:.:._m __.E E“.: ”nwn_ﬂwhﬂzqh““mwn vowels reveals that there is 2 ﬂnn:_._": gap
Sl _”hnvn_%_wﬁh“_ at this point in the exposition have the means io ..?m:@ :H..m
e i .ﬂ be able to show that of the six simple vocalic nuctet that Edn_.#..n_...vn.:.
ﬂ:ﬂ.ﬂfwaﬂ-ﬁp%ﬁ:.m i, &, u, o, end 0 do in Tact appear, There are 0o cxamples with ¢ 08
e .u._n_in_. " :ﬂd””ﬂﬂ_ﬂﬂnﬂﬂﬂﬂﬁﬂﬂyn‘ let us return to the problem of m:mm.m place-
%”thw”ﬂwshﬁ_m m_.._,_.._ﬂ._s.: eclipge. 1T the lexical H?Eﬁ_:ﬁ.:uu were E.H_ﬂ.:., m”_a._.__hq._... M,_”“
L \d apply, eliminating the Goal syllable from consideration ?:.nm .: n:.__._..n. ;
:__n.u L ._‘_,E.LH. H._n__.._“__u_._”_u_:m..“_ and pssigning primary stress to the first m_____“;..__n__ giving .Eﬂ.
__”m__.,.ﬂq_nnﬂa_“ﬂr._n_.._._njn:n forms. Recall, mow, the remarks ol the Eﬁ”nma_:w. ..._“”_n.,:.u_n_n”_“__ﬂ__.ﬂ...
:ﬁn "._._E we were to assign to these words the _nin_u.d_ representulions ¢ %.:..__.._n nnﬁ
Hﬂmmﬂé.w Rule (63) will exclude the finul simple vocalic _.__.Mn_ﬂ._.“_. p..:.on_w _H“._H_qz nh_”__ﬂmﬁp_
: ; i Juster that precedes it, giving elfpse, ehfip,
._,H,u_a uﬂ“.__._uhm_ﬂm_ﬂ%hnzmnmnﬂﬂ“”“” “”h.__“” w_”wn____”%.h add the n..-_uu..__mmmn: Rule (64) to the grammar:
0 ohits

_1_._& g — h | —#

! it 811 il in the ﬂﬂnnn_._.m._._.m.
v L fi 5 5 Hm.._“__._.__..rm the Eap noted

This rule il vis -wn correct final m_u_-l_.n_.. I nlso & : . o :

- _“_._ _ - fe sof now that _“.__m.m. map is not m_..- the ..w_-._ﬁ__u-.._w_._.n-mﬂ lexicnl -ﬂﬂn_lrn.._._._..a_._..__.u:m bu

naragriap. We ¥ L&l

...n__u;-

)30t lionetic ouipul. o . _—
o :._F.Hwnnm__“m._ﬂu s we shall seg, has independent motivation apart from the considerstians

st mentioned, As one further example, nc:wmﬁ_ﬁa :_“n _H_W_qnaﬂhﬂﬂm“”“”mﬂ%__u .,“_.____...:ﬂ”“.:“._u__m
representation [néptUn]** The final cluster o the phone o i o
_H,._..,ﬂ.n“..” should _.n_nnnmu.n primary siress by the ?H I Stress =_._...__n ”.MHJ_““H.__”.,HHF whw.u_._qﬁ ik
final ein the lexical representation here, ts we A_:.._ in the m:n.r,\r ._"“.__MF_E W" -ﬁ.am.n_mﬁ.u s
to enter Nepfune in the lexicon as repdUne, primiry .m:.nz” _.._,_._._.E:_R Ao
second syllable, this time by rule (63} The _.._._.__m_ m.ﬂﬁﬂ._nﬂ.; u _.__ e el Mo Y
wilh the lexical represcniation mepfune, that i5, with the SiTp ”m_.F. e
second syllable, Rule (63} will now assign primary Siress no Lhe

¥ 44 pyerlook dialectisl variants for the time being,
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RECD -.u_.u.._ .ww_zqn “___.r.r contiins o wenk ﬁ—.:.m-._.,._". __.__. E now o mmu _-m-_u-n I5 A il
1] h_.&ﬂ H_ | +
o 1 _|_.__n _““ _”_.. C i 5 hwﬂ

?m.v n - Iy —0ny
We thus have the fallowing derivation :
?mv Heplune
I HULE (63}
L RULE [65)
i RULE {54}

The final phonetic form is InéptUa), as required,
o M.___w ﬂmﬂ 15, _:_ fact, justified on independent grounds, Thus we find only phonetic
+ And not the other phonetic reflexes of undetlvine 435 1
paid i S—
S, iy, weral ), /g i . “ nn.w._
_..h:.n. HE A1 prn.m_u:zm discussed previously in this section, we are apain led (o a
:.aaﬂ_u::n representation which is quite abstract {and which, once again, en ;
directly to conventional orthography), ki
ﬁn_m.w_;na next verbs such us carédss and fardss.® The final syllable of the phonetic
:H.E_Hn_.;.._u__c:m Fﬂ,.wnmﬁ forms has n stressed wesk cluster, which is contrary to what is
_.,“..mozmn_ “E_ 1he Eu__. Stress Rule (47). Suppuose, however, that we were to provide ﬁmu_nmn
..:”_Er. ..E..J. the __u:nm._ representations & Fresr, fVross, with V here standing for an un-
u._un._.._z_.._“_ mn____Eu_n vocalic nuelews*” The two fina] conionants now make the final cluster
strong, und case (48F) of the Main Stress Rule will a i i |
: e Py 1o assign primary sires i
final strong _..,E.ﬂ_n... To obiain the correct forms, we need another E__.“ E“_:.M___,u J_..._nmu_.acm B
the Cluster Simplificntion Ruls, to delete one of the 5's: __ i

?.& The first of twa identical consonants is deleied, **

Tlis ._.hm._..ﬁm s _”“__p..- _.nm.— :._Un.m.ﬂ.m as the phoneti forms, e minatiog another
4 s i fikhd B —u_ nelic 4, elimi ating & spti
b i et e ; 1 ath BEpparcnt oxCephon

) Onee E.“_::. we find that the rale that we postulate (in this case, rule (7)) i

m._::.ﬁm.._zaﬁa: independent grounds, as we see from considerations m_.E,__ a5 the mu.___.“_“.__ﬂﬂ_

onsider hest words such as comiing, curcener, and missel. & i i :
of undetlying w in the first syllable is [+] rather h.E.. [ ?Hqﬂw:.n:wﬂ__Hﬂnﬂ.ﬁ“__.ﬂ_:_:n:n e
underlving u should give phonetic (U] in the context CV, ns _.n.__ frunitive M_E ﬂEn :ﬂ.r
and sooon, We can prevent the application of this rule to forms like nx:E..a. w_”__”._.n_ .E:..zn.
double consonants in the underlying representations. These will then sim Eﬁ by Eﬂm__._.:E.”q.hh
.___.:_..:_.n:.d_.n_._.., we would have to assume a contrast betwesn i and h._.,u._.. ”3;__”“ “_._,_.E e
semlations, This is highly implausible, not only beeause of the examples s__.muﬁ_“._“““mﬂ_ﬂnmﬂn.

mativite tule (65), but also bee: ] i
igiting ! wse of the System of vowel alternations that we shall

o : - ! ]
i Cbser i next that in the near pair music - mussef, noted above, the farm with phonetic
i i 5
J] has o voiced medial consomant, whereas the form with phanetic [4] has an unvoiced

M The simple vocalie nucleus i
; : # of underlying lexical representations ge B
consonants by geseenl rules that we will describe later o Pirnetic: ] befors

% The laty i i i rm Tl
e lntter, with the phonetic represeniati i
s setitntion [haris], An alternati : i i
AT T e ] mive form, [haeas], will derive from 1he

LE] -
We return later 1o ilie precise contesit of ¢ is remnrk

ur Motice that his roke is ne siric ¥ spenki ] wilh & [eamework Ll we hnve established
nely 1] i _ﬁ—n“_-._h ormulable wi
181
up fer this F 1. We will redqurn o this mnteer, :

i alkoteh ..._nﬁh.a...m__.......__.___ .1._..2:.:__:&..—. cernel .1.___.3.:._4.":.?"..._”:__ theory

medinl consenanl. Thus the cantriast is belwesn [Uz] and [a5] in intervocalic posilion. This
correlation is general. We ean account for it by postulating o rule that voices [s] medially,
{his rule applying prior to (A7)

E s — [+voice] | ¥Y—V
Given the rule (68), which we will make more exact later on, we have the derivations (65
o AT musgel
A v L RULL (G5)
A {sEE MoTE 5]
4 RULE (O8]
i RULE (67]

The Tule [68) is independently motivated by many considerations. Compare, Tor
example, pairs stch as resenl — consent, resist — consixt, in which the initial consonant of each
of the stems =sent and =gist voices intervocabically but not postconsonantally, Such examples
give even more direct justification for rule (67)—the rule deleting the first of two identical
consenants, Thus consider words such as disvemble, dissent, with the prefiz diy- (cl. disiruse,
disturh, cte.) and o stem beginning with 5. Evidently, rule (67) 15 required to acoount {or
the et that the medial cluster is phonelcally a single consonant [s]; it i85 protected Trom
voicing by (6%) because of the final « of the prefix, in contriast with resemble, resent, elc.
Similarly, we must rely on rule (67) to account Tor the Tact that the prefis ex- is phanetically
[ek] when the stem beping with an [5], a5 in excesd versus exfend, Thus, severnl considern-
tions converge to support the enalysis proposed,

Consider next words such as radium, medial versus radical, medical, These examples
have the complex nuelei [Al, [E] in the context CiV, and the simple nuelei [x], [¢] in
the context ——CiC. A great many examples of this sort, which we shall study in detgil
below, lend us to postulate rules which have the following effect (where € i5 a single

consonant):

Ts i

e — E _
Motice that where the vowel in question is followed by o double consonant {caleiun,
compendinm], it is not subject to rale (70} and therelore remaing simple.

We now proceed to words such as potassivm, gyrasiem, magnesiom, As e the case
of music—musse!, we find that where we have unvaoiced [8], here in the context —— 0V, the
voculic nucleus preceding it is simple, but where we have voiced [z], the voealic nucleus
preceding it is complex. We can now account [or this arrangement of data with underiying
forms and derivations much like the following:

h..__w PotErsim gimnmsium
A woLE (70}
7 e (6B}
I WL [H7)

Once again, we rely on rule (67), among others, in accounling Tor the relevant dali.
Finally, notice that words such as confeei, Mississippi, Kentucky appear to violate rule
(63), which assigns stress in the antepenultimate syllable of o noun that ends in o ginple
vocalic nuclews preceded by 5 weak cluster. We can avoid this vielation of the rule by
giving the lexical representations & Fufertd, nasissioed, & Viadki, respectively, The penultl-
male syllable, being strong, will mow take primary stress by role [63), The double consopants
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prevent the voicing of [<] by rule (68} and the change of u to (U] by rule (55). Rules (67)
then simplifies them, ae befare. In further support of this analysis, we abserve that, quite
geverally, medial obstryen; clusters are unvoiced iy English: cotrespondingly, in the po.
sitions where a douhle consonant must be postulaned la account far peculinriiies inslregy
placement, cansonan; quality, and vawe| quality, as in the examples of this paragraph, i
is with rare exceptions an unvaiced abstruent that appers,

To recapitulate, the e-Elision Rule (64, the Cluster Simplification Rule (67), uny
the others Lhat we hgye discussed kere form g mutually supporting system of rules thag oyg
be justified in a variety of independent waysand thet sceount for g Tnirly extensive Brray nf
data. These rules lead 15 tao postulate underlying farms which are quite pbstrace, Further.
mars, these absirey underlying representations are, in general, very close (o conventiong|
arthography,

We will eonclude with twe mare examples, Consider the word &irafle, phonetically
[Jordf). Here we hive o steess on the final weak clyster, We can expluin thiy by bostulating
the underlying lexjeal representation pirmffe. The rule (63} of stresy placement assigns
Primary stress to the Penultimate syllabe, By e-Elision and Cluster Simplification (note
dgrin that &n wnvojesd cluster js Involved) we derive [airif], Clearly we must hyve 5 ruls

that softens g to [1] (and & to [51) before nonlow fron vowels, with qualifications to be aried
liiler,

() e . o 1 —{}
k — 5 e
With rule (72) and the Leneral rule of Vowel Reduction, we deriye [jarf], ag Cegquired,
Alternatively, we might take the underlying representation 1q be fFrimfe; there are other
possibilities for de ing the phonetic ferm by regular Processss,
Finally, consider the words courgps :2_.3...._ and conrapeany ?u._...w.._u&. Superficiaily,
these seem 1o contradict the ryjes of stress placement and vowel quality thar we have

presented in this chaprer, Suppose, however, that we WELE 1o fake the underlying form 1o
be kormpe.? On this dssumption, we have the Tallowing derivations.
Korgge

(=) _

foricpetag
RULE (B3]
ROLE (47}, cask {48a)
A ULE (T8
RULE (72}
RULE {5}
A (08 MNOoTE 3%
a o a {VOWEL fEn UETION)

M n our discussion of he Rounding Adiustment Ryle in Chapter Four, we shall show that lax back vowels

bBecome unroundag under cartnin conditions, A tehsequence of this rule s e SRl 0 — & where [a] 12

regirded as a lax uneownded baek mi verwel, differing from o] only in qo being rounded,
Incidentally, o batier TERpresentation would he Larme, whers c slands for g symbal identical in jes
fedture comiprs

lon o 4 eacepr that i appeurs (o o lexically detignaces class of forms tha undergn

and phonalagio Processes {ie., they take derivitiongl i figes of the Ronunce and Cireek
systems and undetgo riles such A5 CT20 0 We retisrn o this matlerat the end of ¢ pler Faur,

4 Acttually, we generafize 170 =0 that it applies i he context—— CaV, where o i5 3 nanlow Front vowsl o
elide, that i, [i}, [e], [il [2], or the rorresponding plides, This iz a simplifiention of the rule, in our
lerms, a5 we shall spe,

M We peneralize rule (64} s thar jt clides final ¢ nog only before word boundary,
tive boundary, 7 - O B8 0 Eimpl ieation in our terms, s wie shall spy,

bt alsn before any forma-

e i L e ST
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In the cuge of canrage, in isolation, primary stress is _:EH._“_ by the Moun Bule (63); in the
case of cowragesur, by the Affix Rule (47), in the familiar way. The second syllable :n“
conrageans becomes a camplex nucleus by rule (70}, belore the nonlow front vowel E_m_:._g___r.
by another vowel, The consenant g then softens 1o 1] by :__.n {72}, ".m_._n_ :.E fine _“E
elided. Vowel Reduction then gives the desired forms. Once ngmin, a n___:ﬁn. n__u.w_”m"_.u“ it _,M
lying form, very similar to conventional E..:._nmﬂ__:w. accounts for the variant forms by
rules of great generality and wide applicability, ] =

There is, incidentally, nothing particularly surprising about the fast ___._w.ﬂ canventiong
orthography is, as thess examples suggest, o near optimal system ﬁ.n:. 1he lexical .nnq.ﬂﬂ._ﬂ._.a.
tion of English words. The fundamental principle of orthography is that phonetic ,._.:_.._.__.,w:
is not indicated where it is prediciahle by general rule. Thus, siress H..,._pnnuﬁ.:.?n regular
viwel or consonant allernations are gencrally not reflected. Orthography 15 a system
designed for readers whe know the lunguage, who understand sertences and _rn..nqaa.n
know the surface siructure of sentences. Such readers can produce the correct n_m.n__._nmun
forms, given the orthopraphic representation and the surface structure, by &nmzm ww the
rules thut they employ in producing and interpreting speech. It would w_n.ﬁ_.,:n t_u....:nﬁ
for the arthography to indicate these predictable variants, Except for unpredictable q.ﬁ.:m_.:u
(6.8 man—men, by —houpht), an optimal orthography would _.-_...”.‘. u..._n representation for
ench lexical entry, Up io ambiguity, then, such & system would maintain o En#.ﬂ:.nnmm”uz“
dence between semantic units and orthographic representations. A mﬁ_n.:. of this sorl by of
litile use For ane who wishes to produce tolerable specch E_.:E_.: _ﬁ._.a_,__.._:m Hrn _m_...w._n_mel
Tor example, an actor reading lines in o fanguage with im:nw he is ::?E;_E. _.c.H, wﬂn_,.
purposes o phonetic alphabet, or the regularized phonetic nnm_qnmn.EE_nnm caltled P _um
nemic™ in modern linguistics, would be superior. This, however, is not the function o
conventional orthographic systems. They are designed [or the use of speakers of the ._m.n-
guage. 1t is therelore noteworthy, but not ton surprising, that ._mnmm_m__ n._._.rn_mqnu.__:.__ mn.r?mn.
:_.. often cited inconsistencies, comes remarkably close to being an aptimal arthographic
system for English, Correspandingly, it would not be surprising to discover that an adequa ,.r,
:,”_ﬁn.J_ ol the praduction and perception of speech will find a place Tor a system al repre-
sentalion not unlike orthography, though there is, for the moment, little evidence that
phonemic transeription is a " paychologically real ** system in this sense.

It should also be observed that very different dialects may have the SAINE OF A yery
stmilar system of underlying representaiions. It is a _...._._u_“;_ confirmed .u.n._.__._._.up_ ot m_=:
underlying representations are fairly resistant to historical change, which _E_E.. by ..:.a
large, to involve late phonetic rules.*? If this is true, then the sHme system of nn_uErn:..u.m:EM
for underlying forms will be Tonnd aver long stretches gq.%mnn nnd time. .ﬁ_:_m a nc.:__.“::m__:m
arthogruphy may have o very long useful life. Tor g wide range of phonetically diverpent
E_:FHM.rEn observations suggest o description of the process of reading aloud that m h
Lo first approximution, be deseribed in the following way, ____,.,._n ASsUMe 1 -3&.2 E__.c _h.,_v
internalized a grammar G af the language thut he speaks nutively, The reader iy EEE:_L._.
with u linear m_uz.nnn_u W ol wrilten symbols, in & conventional orthography, He produces
Bs un internal representation of this linear stretch W a string & of n?w.._in_ .,___,.._.__uq_m of .:.:..
sorl that we have been considering. Uitilizing the syntactic and mn:ﬂ:ﬂ._n .:.?.E._E.n__.. u____.E_.
able to him, from a preliminary analysis of S, as well as much extra-linguistic informition

** See Halle {1964}, Kiparsky (1965, Poseal {1968},




Al
__. Genoral Ll
TeEar ‘rHter :
; m_“ ding the wriler and the context, the reader understands the witerance, and
_nc Mﬁm. DESIENG Lo 5 & surfuce structpre T4 With © available, he ein z._E.._ H.__S__“__._: e
ronetic i ; i i : 7
_ﬂu_u:" i Mu_wm_w”nuﬁcﬂ._ of ,m.__ iand, finally, the physical signel corresponding (o the .,...m”__u_“
7 riy, reading will be facilitated to the exie i : ;
nt that the orthograpl
eorresponds to the underlying « i i el
epresentalions provided by he pr 3. T
that these correspond, e ; i s
J reader can rely on the Familiar ol logic .
the visual input W to an ic & i o 8 e g
an rcoustic signal, Thus ane would ex i =
. 5 ot that conventional
graphy should, by and large, be s i i - el
e . by v D€ superior to phonemic transcription. which is |
quite remote from underlying Jexic i bt
g lexical ar phonological repres ion
e eyl presentation and nol related (o
mu_“,__;w_ q.__ma.‘_,w:nﬂ:ﬂ_ﬂm.:mn&n set of rules. On the other hand, for an actor reading __._._au.z
Angutge that he does not know, phonemie ir ipti i
; > anscription should be mue] i
ventional orthography, since il o i e
¥, an be read without comprehensi i
arthography, being close ifgruisti i i
) to the linguisticelly signii i
signilicant system  underby i
specch, enn be read only wie AR
n the surface structure (includ; i 5
i . : ing the internal sy
Ea&m”.a_d,__ known, thar s, when the utterance is 1o some degree understond IR
— __qa:u M_E“_ Hm.u:u__ mteresting questions that can he raised about the .n_n_._n_ed_.:_u:_ f
stens of underlying representation durin :r i .
5 0f e the period of [anguage o it i i
that this might be fuirl i ik s s
¥ slow. There is, for example. 4a i i
fear much more phonetieal] e et
¥ than adults. There is no reason to | i
T ; o : I TERson o jump to the conclusion that
s wud_.ﬁﬂﬁ_u._w 8 mitter of training and experience; it may very well have g maturationa)
Ao turihermore, much of the evidence rolevang i
to the construction of the
systems of representation may i I T
¥ nol be available in early st i isiti
e e nat be ¥ stages of language acquisition,
v and il is pointless to speculs
deserve carelul empiri t § e S ey
pirical study, nol only because of th i :
; y e fundamental im
question of * psychological reality " of linguise Lok
i Inguistic constructs, but alse [ Bt
vl e i 50 Lor praclical reasons:
i pect to the problem of the teachi i ,
: : g of reading i
however, lie beyand the scope of this heok. * S e p

8. Vowel alternations

We have already noted that si
3 sinple and complex voealic nucks i
R A alte y
us now consider these processes in more detail. IR
A comparis - f
i ,.EN:M.E.H_: :ﬂ.&ci.ﬂ. mcw_." a5 profune —profaniry, cOmpare-comparaiine, gratefii-
4l —derEnis),  appeal-appelative, plenum-plenitude, v ity i
Aot roto s 2 ot wde, divine-diviniey, derfve-
inle, : . mnumerdhble others sugpests that I
conlain rules which have the following effect - = R
T,_u Aot im
E — p
I — i
The vowel i i
Bk _z._ ::m&:_wm stands {or & compley voealic nucleus in the first memlee of euch
air, o ara simpie vecalic nucleus in the second
e L member af esch poj :
i ! il g , piir. Furthermore,
e vowel quality and the stress placement in the first member al edch pair seem o

viOLElY, it i3 an oOvErsim ntion L i
* b Liz) 1 Imp = 1o assume that co 5l coes The | = VI pro-
creases th v % nversion af M to % | | (]
i e PTED: s the inter IrelIve pn
ETIET 3 LRI . fo 5. Thereis o Feason for this lia _<._-._.=. to be the case, amd sucly nn_:.___:_“_ﬂ_..__mnnn phenn-
L s proofies nm__-._.n Errers supgnest that In fact ji Is mot the case,
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{ the underlving form have the complex rather than the simple vocalic nuclews,

peguire this
that i, that the rule be (74) rather than (75):

B = A
A..i ¢ —+ E

i —
Thus we postulate underlying forms such as profadn, serkn, adinfn,** which are stressed on
the finul complex nucleus by the Main Stress Rule (ease (48f)), To account for the second
members of the pairs, we apply rule {74} in the context (76) (where ¥ stands for an un-

siressed vocalic nucleus):

(o

Superficially, the vowel alternations illustrated by (74) appear to be extremely com-
plex and unsystemidic. We have disguizsed this fact by our eapitalization notation. Stated
in terms of symbols that receive a direct phonetic interpretation, the rules in (74) appear #s:

CyVC,V

By — &
(") ly — e
By —+ 1

where the symbols &, £, 8 stand for phonetically tense counterparts to e, §, @.** These rules
are extraordinarily complex in terms of the otherwizse well-molivated feature system that
we will develop below and in terms of any concept of complexity thal scems to have any
merit at all,

Compounding the problem is the fact that it 15 not encugh to postulate the roles
{T4)3-(773; it is also necessary to postulate the rules (75), which have precisely the opposite
effect, To see this, consider words such as parfews—varizty, German—Germanic—Germaniun,
mianager—maragperiel. The underdying form for vary must be wArf, with a final simple vocalic
nucleus. Stress placement will then be determined correctly iy rule (482), The final vowel
is converled from { wo [E] finally or before another vowel by the rule discussed on page 435
in comnection with words such as countey, window. But notice that under stress, in vasfesy,
(e vowel in guestion Becomes not [E] but [I]. Therefore we must have o role converling
i to [1] in this position, Consider next the triple German-Germanic—Germanivm. The po-
sition of stress on the frst member of this triple shows that the vocalic nucleus of its fing
syllable must be weak. The stcond member shows that i must be e, The third member
ghows that this underlving @ becomes [A] by a rule of the form @ — A in cortain contexts
(see rule (70) and the discussion of coprgge-courageans on po 48). Consider now manager—

400 we were restricled o lowercase Latin letlers and to a principie of absolute linearily of speiling, we could
not use this device and would have to find an altermative solation, The proper cholee i obvious, in the
light af the rules given nbove, We can represent prafidn, serfa, divin in the Totm profiome, serene, diviee |
siress placement will now be detesmined correctly by the Main Steess Rule {case (48e) +; the simple vocatic

Ce by o rule rather like {65); and the final ¢ will be elided

mueled will betome complex in (e context

by rule (64} giving the correct phonetic forms.
Ome might inguire whether this proposal is net alter all correct, for e underlying represestutions,

We have considered this possibilivy quite serboualy, amd it has semething 1o recommend i, We reiject it,
however, in favor of the anelyses with Dinal complen noclei in the underlying representations, for two
reasons which will become clearer later on: frst, the solufion with finnl ¢ i3 less highly valued in tesms of the
genernl measure of evaluntion fcomplexity measure) that we will develop; second, we bave not bezsn able
1o find & stmple system of cules that gives the required results in detail undes this pesimption.

“¥ The phonetics is straightforward exespt with respect (o postulation of the [x]-fiy] eelation, which begs
o few guestions to which we shall return i Chapter Four.
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managerial. Considerations of stress and vowel quality show that the fina] vowel of manager
must be & simple voculic nuglews, This vowel becarmey [E] in the context —— CrV; it st
therefare be the vowel ¢ (sinee & becames [A] and § becomes [1}). Muny examples of this
sort show that we must, in fact, set up rules with the effect of 175), in addition to rules wity
the effect of (74).

We have now reuched a conclusion which is quite unicceptable, The rules (74)
(= {77)) and {75) are extremely complex in themselves, It is evident, furthermore, that thers
must be some underlying generalization that accounts far the fact that the rules (74) und
the rules (75) are precisely opposite in their effects, T we give the rules in the form {74),
(75}, there is no way to express this generalization. In brief, we have two extremely compley
processes which are surely related, but related in some wiy which is not statable if thess
processes are deseribed in the form (74), (75),

These considerations suggest very strongly that something is seriously umiss in the
analysis we have been tacitly nsswming, with the symbols A, E, I, O, U taken simply a5
informal notstional abbrevintions for complex nuclel of underlying forms.

Motice that the processes (74) and (75)-invalve alternations of two kinds, from a
rhonetic paint of view, We can see this by considering the formulation (77) of (74). Clenrly
these rules affect bath the complexity and the guality of the vecalic nuclei in question: that
i, the eomplex nuelei become simple, and the vawel of (ke vocalic nuclens changes in quality
as well, Let us consider these processes individually.

To begin with, fet us disregard the question of vowel quality and consider the matter
of complexity of the vocalic nueleus, We note at once thill the presence of the p-glide cor-
relates with tenscness of the vowel. We need therefore account only for the tenseness,
The presence of the glide will then be determined by the Diphthongization Rule (78):

?v =y pR—

where ¢ — y stands for *insert ¢ snd where Vis & tense vawel, (We shall sec that this rule
is, in fact, more general.) We may now assume that there gre no postvocalic plides in
underlying forms.

The exsmples that we have already given illustrate fajrly adequately the general
scope of the rules gaverning tenseness. Summarizing what we have abserved, we can far-
mulate the lellowing rules, as o first dpproximution;

()
?& .

The Laxing Rule (79) converts the tense vowels in the boldfece positions of grasitude (cf,
prateful), serenity (cl. serEn), dorivative, (el derfil to their lox counterparts. If the under-
lying forms are grEe, serén, deriv, respectively, rule (79) will give the forms prei{inad),
serentiry), deriviative), as required. On the ofher hand, the Tensing Rule (407 will apply in
the following way; (a) in the contexr — #y the final vowels of countrp, window, wary, £ic.,
will become tense; (B) in the conlext — ¥, the vowels in boldface in tarrfoue, parfedy,

¥ — [~tense] | —CYCV

ﬁ # fa
[4tense] f — v (b

. nﬁ Y| (©
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._.n_E prety, ele, will hecome tense; fe) in the context —— CaV T._..__u_nnm o is 8 nonlow
i _um_n____w vowel), the vowels in boldface in managerial, courageous, Canadian, elc., become
qu._“_s.. In all thres cases, the tense vowel is diphthongized by rule (78),
e The rules (T8)-(80), which are quite simple and straightforward, account [or the
complexity of the vocalic nuclei in all of the cases that we have considered. ,_,._._n. _“__E_.d__n..,”.
af vowel guality still remains, however, for the tense vowels (the complex vocalic _.”_,nhm.u _.
At this stage of our analysis, the vowels in boldiace in the ...i:.: ,n._.____:.._“.E_u serene, der _.nm
for exemple, will be [2y], [BY], [iv], respectively, from underlying H,.m. r.E._ ,_”E..m:._.m At
Diphthongization, But the vocalic nuclel af these words should be ?.._L_ T.___._, [v], .HE“_:.P.M
(ively. That is, we must sdd a Vowel Shift Rule which has the following effect on stresse

yowels:
8 — E
?w B o |

[ =+ @ (= d&—seenote43)

[ other words, the rule (81} effects the shifts:

?H.v ot e o=k B

We shall se, in Chapter Four, that the Vowel Shift Bule can be stated in o very simple
way, and, in fact, thot it can be generslized beyond the n_mm..m __uﬁ. examples that we have
considered. With the Tensing and Laxing Rules, the Diphthongization Rale, and the Yowel
Shift Rule, we have now fully sccounted for the examples considered so far, ay we can see
by the Tollowing typical derivations:

profien ( profane)

T_ wv profién AN STRESS RULE (440
_u_..ﬂﬁwvﬂ DIFHTHOMGIZATION [T5)
profdyn VOWEL SHIFT (B1)
profEaity { profiniog)'s

Am.n_.v profanity MAIN §TRESS RULE (4B)
prafimity LAXING RULE (73]
meEnVeer (manager)

?& ke Vger MAIN FTRESS RULE (H3)
mienVier RULE (73]
miEnajar WOWEL RERUCTION

: mn Veeriel (manarerial)
E_W mienYgtriel BEAIM STRESS RULY (48n)
mienérE] nuLE (72}

- man Vidriel TEMAING RULE (H0¢,b)
Em..:,_.__._m_____.mu__a_ OIPHTIIONGIZATION (T8)
maenVjlyrivel vowiL suier (817

mEnsliyvriyal YOWEL REDUCTION

*8 In ihese derivations, we cmit ol cyoles except the . : .
“ Mote that the Vowel Shift Rule |s restricted 10 vowels it carry siress, though nob necessarily primary

siress.
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The points to be noted are the Following, Insiead of the extremely complicated pjgy
{74}, (75), we now have the quite simple rufes (TR} ={310." More impartant, we hyve Stic-
ceeded in expressing the generalization tunderlying the rules {7} and their inverses, the Titleg
(75). By extracling the Vowel Shift Rule from these processes, we are left with anly rles
{79} and (80) (the Tensing and Laxing Rules) as inversas. This is 8 bare and irreducibys
minimum. We have, in other words, avoided the absurdity of asswming that the Processe;
stated as (74) and (75) have no relation Lo each other, We pow have abstract underlying
representations such ns Frofien, serén, deriy, meEnbper, Observe that the deviee of eapitalj.
zation used earlier corresponds to the phonological SHegory of tenseness at the level of
lexical representation. Mote also that in the case of an underlying tense vowel, the corre.
sponding phoaetic element will invarinbly differ from the underlying vowel either in quality
(il it remains tense) ar in tenseness, For example, correspanding to the tense vowel in the
holdface position in (he underlying representation Feren, we hove either 1iv] (in the woey
aerene) or [e] (in the word serenity). Once agein, the postulated underiying forms pre BY5-
termatically related (o conventional orthography (see pale 44) and are, ns s well knowa,
refated (o the underlying forms of o istorical stage of the language, There s,
in other wards, been Jite change in lexical representation since Middle English, and, con-
sequently, we would expect {though we have not verifieg this in any detail) thar legical
fepresentation would differ very little from dialeet to diafept in Modern English. 1f this
AssumMpPHon proves to he correct, it will follow that convenlionn orthography is probahly
fairly close to optimal for gl modern English dialects, as wel] a5 for the attested dialects
of the past scveral hundred years,

Bringing this discussion tg o close, we will show thar entirely independent considera-
tions alse support the Postulation of the Vowel Shif Rule (81} for modern spoken English.
In Section 7 we discussed the Velar Softening Rule they EomvErs ¢ 4o [f] and & to [5) before
nonlow front vowels, that is [i], [e], [i], and [Z]. But consider words such gy

Azqv ﬁ.,_:._z._.“.....,_.ﬂun_.h.:.,...ﬁ.__u_...__.b.._:.n.m..ﬁ_...
medicine-medical-mpdicare

Using the symbo] ¢ 1o represent unvoiced velars in lexic entrics that are subject to the Velar
Softening Rule (72) (see nale 39}, we have the underlying representations oritic-, medie- for
the hase forms of (87, Evidently the Velar Softening Rule myst precede the Vowel Reduc-
ion Rule, sines we have softening in the holdface position in medieie (before underlying
) but nol predical {befors underlying ), although in both cases the vowel following the
cansondml in question is reduced to [a] by Vowel Reduction. Under this assumption, the
wards criticism and critical alsa eawse oo diffienlty, But consider the words erfticize and
aeeddieate. In the case of crificize, we have velar saltening hefore g vocalic nuclens which is
rheactically [1) (= [A¥1}: in the case of medicate, we do not have velar seftening helare a
vocalic nuclews which is phonetically [A]{ = [2¥1). In other words, we have soltening before
a low back vowel byt not before o ponlow front vowel, which js precisely the appasite of
whit we would expect in terms of rules aof otherwise great generality, The peradox is re-
solved, of course, by the Vowel Shif Rufe. The underlying representation lor eriticize iy
eriticiz, and the underfying representation Tor medicate is medivis (25 indicated in both
cases by the spelling—see nope 44) I Yelar Softening applies pot only prior to Yowel Re.
duction but also prior in Vowel Shift, then we will have soflening in the case af crtieise

** The sense in which the latter rules are much afmpler will be explained later. We shall argus that this is the
anly sense of “slmplicity ™ that js relevunt to the chojee of 8 grammar,
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n underlying high front vowel) but not medicate (with an _Eumzu.._dmmﬂn_”._ Wa:.ﬂ.“
F&cﬂwnu After Velar Softening applies, the Diphthongization m:ﬂ .__._.,_ud._.n _”n__u.:m:._.m.
el ivi itisi d & to [ey] {giving [medikéyt]); in our o

7 to [hy] (piving [kritisivz] )} an . 1o [y el Sonr
aq“udmﬂa the Velar Sofltening, Diphthongization, and ._____n...rr_.m_.“_: Rules conver
mq_w_u.m nz_,.h.z.h, medicit to phonetic [kritislz), [medikAf], -&wﬂwﬂﬂ u_“.,_n e T

les af this sart, some of whi : "
There are many ather examp 01l : il
denl with vowel aliernations more carcfully in Chapter H..a...... _ua.ﬁ :_M _“HM”_”_M,H”L Fm._ﬁr
i v independent justification fo :
i that thess examples provide an in ‘ t 1 ; .
_HEHE u”_“m show prce again the necessity of postulating lexical representations of a quit
Rule. a ap

nhstract sorl.




