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Morris Halle 2 pare NUMErous prece

On the Bases of Phonology*

e

zpostulated that elec
ated or even having m
neme in linguistic
I ce we do not regar
mm to phonemes. T1
Our central concern in this section is the framework to be used for characte: eIt now appears,
speech in a linguistic deseription. It is required of such a framework that it noton dllempt to state a
make it possible to represent the observed data with a sufficient degree of aca l'lng a device whi
but also that this representation lead to reasonable, fruitful, insishtful, an s T
descriptions of the relevant facts. As an illustration consider the fzilﬂwing SXEID 70 Lovicving v
It is an easily observed fact that speakers of English can produce plural forms! ML oeregarded b
nouns regardless of whether or not they have ever heard the noun before. '['h;‘L : . e be tra.e:ed i
linguistic behavior is usually deseribed by saying that in forming the regufar piisl g e fncuienk
[: 2] is added if the noun ends in [s232¢E] (cg., busses, cau.rzsf E:ur:s.ﬁ:'.;, ; 1heearlre5_§ alph
beaches, badges); [s] is added if the noun ends in [p tk O] (=g, caps, cotsst i “ouncs form
SJourths, cuffs); and [2] is added in all other cases, 1 i i e vords karn, 4
~Underlying this rule is the assumption that the speech signal is a linearseg .
of discrete entities variously termed phonemes, sounds. segments, allophonesamt : rfashmn‘.the o
5o on. It is this assumption which makes it possible to give the concise zccn _.g._pmc}uccd mt.h i
quoted above, Without makin g use of the phoneme these facts can he cxprEsssis fll_nmm guarticial
only with the greatest laboriousness as one can easily convince oneself ]35'. OF use:_i .J"rarnﬂwc
give the rule in terms of syllables, words, or such clear acoustical prope ‘Phoncticians have
periodicity, formant behavior, noise spectrum, and the like, e dH—H e
The layman may regard as somewhat paradoxical our terming as an assk F that is due prir
the proposition that speech is a linear sequence of sounds. It d;:ues not seem
widely known that when one examines an actual utterance in its purely physt
festation as an acoustical event, one does not find in it obvious markers
would allow one to segment the signal into entities standing in & 0Df

hseussion of some of
Bm, The Mechanizatio
Llidon 1954). Analogous
]:-ecui of speach: cf. 11
urih International Cong
- | | : discussion of these |
This 1s a revised version of M. Halle, “Questions of Linguistics,” published in the e Pl of Sci., 2, (1
to I Nuove Cimento 13, Series X (1958), 494-517, e e
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ip with the phonemes that, the linguist would say, compose the

inability of instrumental phoneticians to propose a workable segmentation
wdure lias, however, not resulted in a wholesale abandonment of the phoneme
4, Only a few easily frightened souls have been ready to do without the
The majority has apparently felt that absence of a simple scgmentation

e uues not warrant abandoning the discrete picture of speech. The maost
ant justification that could perhaps be offered for this stand is that almost
psight gained by modern linguistics from Grimm’s Law to Jakobson's dis-
“features depend crucially on the assumption that speech is a sequence of

e entities. [n view of this fact many linguists have been willing to postulate

sepce of discrete entities in speech even while accepting ag true the assertion
gmental phoneticians that there are no procedures for isolating these entities
e -;jIg numerous precedents in science for such a position. For instance, Helm-
ostu]alcd that electric eurrent is a flow of discrete particles without having
reven having much hope of iselating one of these particles. The status of
pneme in linguistics is, therefore, analogous to that of electrons in physics,
ncz2 we do not regard the latier as fictional, there is litile reason forapplying
nio phonemes, They are every bit as real as any other theoretical entity in
‘;Ii now appears, moreover, that the insurmountable difficulties encountered
tiempt to state a procedure for segmenting the speech signal are no bar to
ing a device which will transform (continuous) speech into sequences of
ntities,
dition to viewing utterances as composed of phonemes, the phonemes them-
all be regarded here as simultaneous actualizations of a set of attributes,
ew can be traced back almost to the very beginnings of abstract concern with
ince rudimentary schemes for classifying speech sounds are implicit
aiyin the earliest alphabers. This is hardly surprising, for it isall but sell-evident
ch sounds form various intersecting classes. Thus, for instance, the final
i the words ram, ran, rang share the property of nasality; i.e:, the property
ing produced with a lowered velum, which allows air to flow through the nose.
nilar fashion, the sound [m)] shares with the sounds [p] and [b] the property
produced with a closure at the lips, or, as phoneticians would say, of having
| point of articulation.
proposed frameworks differ, of course, from one another, and up to the
phoneticians have not agreed on any single framework that is to be used in
¢ descriptions, In the present study I shall utilize the distinctive feature
ark that is due primarily to R. Jakobson. Since the distinctive features have
=

Btussion of some of the evidence, see P. Ladefoged's contribution to' the Teddington
i The Mechanization of Thought Processes, National Physical Laboratories, Symposium
11959), Analopous cbservations have been made also with regard to other physiological,
eets of speech; of. the report by Menzerath on his x-ray moving pictures of speech at
Ilnternational Congress of Linguists (Copenhagen, 1938),
[Ecussmn of these procedures see 13, MacKay “Mindlike Behaviours of Artefacts,”
e Phil. of Sci., 2, (19597 105-21, and M. Halle and K. W, Stevens, *'Speech Recognition:
& Program for Research,” pp. 604-612 in this volume,
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been described in detail elsewhere, I shall present here only

the articulatory, J "NONDIFFUSE:
lates of the most important features and comiment briefly on

some of them & & desresequals or e
aoyocal tract; o

ARTICULATORY CORRELATES OF THE DISTINCTIVE jizobalesserd
FEATURES (PARTIAL LIST) ; P dividing linc h:atw

pther sounds: for

. L = 3 \for-other sounds,
four degrees of narrowing in the vocal trag 1 veolar and palat

In the description below
distinguished,

The most extreme degree of narrowing, termed conract, :
Opposite parts of the vocal tract touch. Stop consonants such as [p] [d] or fi) poduced with a f

articulated with contaer at different points in the voeal tract, rnarrowings of

A less extreme degree of narrowing, termed occlusion, is one capable of produs Phoril cavity that is
turbulence., Ocelusions are characteristically involved in the production of fricatiys ENT—NONSTRIDEN
such as [v] [s] or [£]. i

unds are produc
The next degree of narrowing, termed obstruction, is exemplified in the sriicils. _ zed obstacle or
tion of glides such as [w] or [j 2 {

The fourth degree of narrowing, termed constricrion, is that
articulation of diffuse (**high™) vowels such as [i] er [u].

P SRS L W, g

) oL AT . A
15 present whens B oNcOMEAC

-
e=
B
[l
h=

mderable noisiness
manifest inifhe SENonstrident sound
b Sofithe factors ment
; ; . Sy e VOICELESS! vai
VOCALIC—NONVOCALIC: vocalic sounds are produced with & periodic excitat I i eis sounds.ar
with an open oral cavity, i.e., one in which the most extreme degree of naro; e ’
ing is a constriction, Nonvocalic sounds are produced with an oral i NONNASAL: nas
. i e - i g air to pass
narrowed at least to the degree of an ebstruction or with an excitation 3 ! n:m;__d r tlr_I pass
. . e i L WL I
not periodic. fErocuced with a ra
. . pose from the rest
CONSONANTAL—NONCONSONANTAL: consonantal sounds are produoced _
. : ; - - INUANT—INTERRUP
ocelusion or contact in the central path through the oral cavity; nonconso ) 2 th f
. i i e [ T
sounds are produced with lesser degrees of narrowing in the centrz] patl -_ passag
. Rkan ocolusion: int
the oral eavity. -
: 4 : o pilic passage from th
GRAVE—NONGRAVE: grave sounds are articulated with a primary mars
located at the periphery of the oral cavity (Le., at the lips or in the

pharyngeal region); nongrave sounds are articulated with a primary na
located in the central {i.e., dental-alveolar-

sl two features

003 of speach into |
palatal) region of the oral [r]. [1], which ar

FLAT—NONFLAT: flat sounds are produced with a secondary MATTOWINE & ﬂndlfun!fa_rmnt‘al_:
periphery of the oral cavity; nonflat sounds are produced without nantal,  This divis
narrowing, 1 "ivels (consonants),

A

Siirther difference b
*The fact that in the Following list, reference is made only to the articulatory propertiess 25 11 the treatm
and nothing is said about the acoustical properties, is not to be taken as anp indication that . s, In most sta
are somehow less important. The only reason for concentrating here exclusively on the e which are toially
that these are more readily observed without instruments. I reference were ta be Hinn L
pR : : T ; evnarimantal find o, whereasvo
acoustical properties of speech it would be Necessary (o report on experiment : -
complexity which would expand this paper beyond it allowed limite, Far 2 fuller di s=distnetive feature s
ser R. Jakobson, T, G. M. Fant, M. Halle, Preliminaries to Speech Analvsic Cambridgs ! diffuse
M.IT. Prass, 1953, 3 [
*Sounds produced with a single narrowing which is Incated at the periphery of the ofs
may be classed either as flat or nonflat; they are, of coutse, grave. Sounds articulated _‘.',m}ﬂ“sm Hindu
narrowings, of which one is central and the other peripheral, are acute and flat; whe ? : lution differs from the
articulated with two narrowings both of which are peripheral are grave gnd flat. 3 T

i

T OF their poings of ar
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1ly the articulatgs xonniFFUSE: diffuse sounds are p_lru_duced 1..v:'L}|. a na_rmwjng which inl
on some of thery e ae-equils OF L‘M:EE:EIS thatofa cum.-!rmnlon and is lrf:u::ated n Ll‘fL‘ frant part of
vocal tract; nondiffuse vowels are articulated with narrowings which are
Lo of a lesser degree or are located in the back part of the vocal tract. The
ding line hetween fromt and back is further retracted for vowels than for
- sounds: for the vowels, front includes nlmost the entire oral cavity, while
. nther sounds, the dividing line between front and back runs between the
it the vocal tid i alar-and palatal regions.
aet, i PreseiE ,_.-HDNCf}MFAET'. this feature is re.‘:lriu[lﬁd to ‘I-'D‘.\'[:L-"r. Qﬂmpacl vuwgls are
such as [p] [d] o= [ ; duced ':'.-'1L1'|. a forrward flanged oral cavity which contains no constrictions
=G B narrowings ?F higher degree; noncompact yvowels are produced with an
iOﬂECﬂpahlL‘.ufﬁq cavity that 1s not Ffzmarl:! ﬂa_nggd. | _
he production of} = noMSTRIDENT: this Ifeﬂmlre is rcs:_ru:ted Lo cungunantal sounds. Strdent
ds are produced by directing the air stream at right angles across a sharp
- ghstacle or parallel over a rough surface, thereby producing con-
erable noisiness which is the major acoustical correlate of stridency.
~dent sounds are produced with configurations in which one or several
ie factors mentioned are missing.
oIcELESS: voiced sounds are produced by vibrating the vecal cords;

MSTINCTIVE:
)

memplified in th

ba periodic g ; ess sounds are produced without vocal vibration.

extreme degreeofip ;i A
ticed with o { auNasaL: nasal sounds are produced by lowering the velum, thereby
- with an excitats al E'i:ng air to pass through the nasal pharynx and nose; nonnasal sounds are
' Rt o duced with a raised velum which effectively shuts off the nasal pharynx and

from the rest of the vocal tract.
IANT—INTERRUFTED ! continuant sounds are produced with a voeal tract in
ving in the cen i _ hithe passage from the glottis to the lips cuntai:}s no narrowing 1:n exCess
: acclusion: interrupted sounds are produced with a vocal tract in which
age from the glottis to the lips is effectively closed by comiacr.

ids are produg
wral cavity; nomn

ith a primary
the lips or imth
d with a primary

two features on the above list produce a quadripartite division of the
speech into (1) vowels, which are vacalic and nonconsonantal; (2)
[I], which are vocalic and consonantal; (3) consonants, which are non-
diconsonantal: and (4) glides, [h], [w], [j]; which are nonvocalic and non-
I This division differs from the traditional one—into vowels and
{consonants).
ier difference between most standard systems and the distinctive feature
in the treatment of two major classes of segments, the vowels and the
. In most standard systems these two classes are deseribed in terms of
nere exclusively o hich are totally different: consonants are described in terms of “points of
ference werg B et it 1Y L . £ - <, : T
on experimental i BHon." whereas vowels are described in Lerms of theso-called *vowel triangle.
| limits; For 2 Milsseess nctive feature system, on the other hand, these two classes are handled by
ech Analysis CRmIDEES i features, diffuse-nondiffuse, and grave-acuie.
. the periphary offthe
we, Sounds arll e 1) ? . i ’ ; : L
y jyears agn, Hindu phoneticians had the ideaof teeating vowelsand consonantstogather.
petion Giffers from the one proposed here in that it classified vowels as well as consonanis
OEir points of articulation.
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~ The manner in which individual speech sounds are characterized in termg e
tinctive eatures is illustrated in Table 1. As can be seen there, [s] is characterpagg
nonvocalic, consonantal, nongrave, diffuse, strident, nonnasal, continuans
less: or [m] is characterized as nonvocalic, consonantal, grave, diffuse, nunsl fifteen. These 15 atu
nasal, noncontinuant, voiced. The alphabetic symbols [s] and [m], by whis aoes, Since we canno
conventionally designate these sounds are, therefore, nothing but abbreyis o Shwill be spoken in the |
standing for the feature complexes just mentioned. It is as feature complexas 3 it about the nature
than as indivisible entities, that speech sounds will be regarded hereinafter. tlanguages are phon
er without limit and
tcan be falsified by
awith the same conclus
Hle evidence makes it

Tabile 1

DISTINCTIVE FEATURE REPRESENTATION OF THE CONSOMANTS OF EnNGLEHR

p bmi v k

1]
=1
=]

O mos oz & & o
have been examine:
tzkoy's Grundzige de
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5 of the elobe, there a
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rstrue that a small set
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connected with someth
mite independent of hi:
[rewarding to investm
attributes will prove to
uditory stimuli in pener
ﬁ';:s, the lack of psycho
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|
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I
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I
I
I
I
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I

VOICED i L e e e e N

consonants, and as such they share the features nonvocalic and consonanfal
note moreover that the consonants [5 z € £3 ] are the only ones that share the

diffuse. On the other hand, [m] and [s] share no features which would disti
them from all other consonants. If we wanted to designate the class contaifl

| _".Ls. been noted that
nces of discrete segm
; f:ﬂ'vt features. Althou
1 the segments and ¢
ices where this relatio
incerned with the relati
alogy,

cumbersome list of features, We shall say that a set of speech sounds forms 2.6
elass if fewer featurces are required to designate the class than to designate anyi
vidual sound in the class. Hence, the first three sets of sounds cited above form natEEES
classes, whereas the set containing [m] and [s] is not a natural class. 5.3

Jakobson has shown that in describing the most varied linguistic facts
monly encounter sets of sounds which form natural classes in the distinctive
framework and that only rarely does one meet sets of sounds which requireh mplete description o
cumbersome lists of distinetive features for their characterization. As a cased Elunguages, for withe
consider again the formation of English noun plurals, As was noted abo¥SESBBmA] Fnojish sentence s
is added if and only if the noun ends in [s z § 7 & 7). But as we have alread - Our purpose in pre
is precisely this class of consonants that is exhaustively characterized by the fezt thieved if we give onl
nongrave and strident. Similarly, the nouns to which the suffix [5] is H'j':lit‘.i; ; b the siructural pri
consonants all of which are characterized by the feature unvoiced. These corndl ﬂﬁ. tbe more than an inw
are important, for the distinctive features were evidently not postulated % T must be more than
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aaracterized in terme g purpose of affording a convenient description of the rules for forming the

there. [s] is charapis o .P]U.I'.'HL : T T )
wonnasal, contintang s tal number of different distinctive features is quite small; there seem to be
- grave, diffuse; ng Gftcen. These 13 attributes are sufficient to characterize all segments in all
; [s] and [m], byw Gince we cannot have knowledge of all languages—e.g., of languages

nothing but b willbe spoken in the future—the preceding assertion must be understood as a
as feature comples - ahout the nature of human language in general. It asserts in effect that
regarded hereinatis Japguages are phonetically much alike, that they do not “differ from omne
: = without limit and in unpredictable ways.”" Like all peneralizations this

tran be falsified by valid counter-examples. [t can, however, not be proven
i he same conclusiveness. The best that can be done is to show that the
evidence makes it very likely that the statement is true, Most important
annection is the fact that all investigations in which large numbers of lan-

v= heen examined—from E. Siever's Grundziige der Phonetik (1876) to
oy’ Grundziige der Phonologie (1939)—have operated with an extremely
<ot of attributes. If this can be done with about a hundred languages from
——————— ofthe globe, there appears good reason to believe that a not greatly enlarged
CEE EEP TP x ehlasuc of attributes will be capable of handling the remaining languages as well,

=T

T s (g

&Y

s true that a small set of attributes suffices to describe the phonetic properties
: Saillinzuages of the world, then it would appear quite likely that these attributes
- = e rected with something fairly basic in man's constitution, something which
Foro— o+ + = i independent of his cultural background. Psychologists might, therefore,
warding Lo investigate the phonetic attributes, for it is not incenceivable that
: butes will prove to be productive parameters for deseribing man’s responses
weniently to classesol tory stimuli in general. It must, however, be noted that for purposes of lin-
Fable | belong fo the cle Uit Inck of psychological work in this area is not fatal. For the linguist it
wacalic and consd it ihe attributes selected yield reasonable, elepant, and insightful descriptions
only ones that sha : Sillrelevant linguistic data. And this in fact they accomplish.

share the features

ures which woulds 1 =1 it

gnate the class con ;

we should haveto i heen noted that in linguistic descriptions utterances are represented as
speech sounds form Seces of discrete segments, which themselves are characterized by means of
155 than to designaied e fzatures. Although in many instances there is a one-to-one relationship
sunds cited aboveion the segments and specific stretches of the acoustical signal, there are many

a natural class: L | Where this relationship is anything but simple. The part of linguistics that

raricd linguistic facts : erned with the relationship between segment (phoneme) and sound is called
Jasses in the distinCOVEES :
sf sounds w hichreqt gjﬂe description of 2 language must include a list of all existing morphemes
acterization, AsHTASEEEE BlEnmages, for without such a list the grammar would fail to distinguish a
s, As was noted: u nglish sentence such as it was summer,” from the jabberwocky “'twas
But as we have alreagy Our purpose in preparing a scientific description of a language is, however,
ly characterized byt i fC2 ved if we give only an inventory of all existing morphemes; we must also
h the suffix [s] 15308508 be structural principles that underlie all existing forms. Just as syntax
re unvoiced, TheseEOS e ore than an inventory of all observed sentences of a language, so pho-
lently not postulate g5t be more than a list of its morphemes.
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In order to generate a specific sentence it is obviously necessary to syn;
grammar with instructions for selecting from the list of morphemes the
morphemes appearing in the sentence, Instead of using an arbitrary
code which tells us nothing about the phonetic structure of the morphemp;
possible—and also more consonant with the aims of a linguistic descriptig
utilize for this purpose the distinctive feature representation of the morp
directly. In other words, instead of instructing the grammar to select item
we instruct the srammar to select the morpheme which in its first segmentihy
features nonvocalic, consonantal, diffuse, grave, voiced, and so on; in ils secar
ment, the features vocalic, nonconsonantal, diffuse, acute, and the like: in g
segment, the features voealic, consonantal, and so forth. Instructions of §
need not contain information about all features but only about features onf
combinations which serve to distinguish one morpheme from another,
very important fact since in every language only certain features or feature
binations can serve to distinguish morphemes from one another. We call
features and feature combinations Phonemic, and we say that in the inputin
tions only phonemic features or feature combinations must occur.s :

Languages differ also in the way they handle nonphonemic features ol
combinations. For some of the nonphonemic features there are definite
others the decision is Ieft up to the speaker who can do as he likes. For ex
the feature of aspiration is nonphonemic in English; its occurrence is subjectd
following conditions: :

All segments other than the voiceless stops [k], [pl, [1] are unaspirated.

The voiceless stops are never aspirated after [s].

Except after [5], voiceless stops are always aspirated before an accented vnwﬂ
In all other positions, aspiration of voiceless stops is optional.

A complete grammar must obviously contain 2 statement of such facts,
are of crucial importance to ons who would speak the language correctly.

In addition to features which, like aspiration in English, are never p
there are features in every language that are phonemic, but only in those s
where they occur in conjunction with certain other features; for example,
of voicing in English is phonemic only in the nonnasal consonants—all o
ments except [h] are normally voiced, while [h] is voiceless. 3

So far we have dealt only with features which are nonphonemic reg
neighboring segments, There are also cases where features are nonphonem
they aceur in the vicinity of certain other segments. As an example we m
the segment sequences at the beginning of English words, It will be recalle
that the features vocalic-nonvocalic and consonantal-nonconsonantal di

four classes of scgments: vowels, symbolized here by ¥, that are vocalic

“The reguirement to represent morphemes in the dictionary by ]'Jhun_.erl'li: features
direct consequence of the simplicity eriterion discossed on pp. 3350 in this volame.

dlized by H, that is
frictions on thes
ded here.
sh morphemes ca
rie, wha, stew, oy
CV, LLV. These

of the prammar

If & morpheme b
latter is also con:
If a morpheme b
the sequence 15 v
If between the be
yenes, the seeme

COME0NANTal |

voeilic

consonantal

to be given in a
5 of ordering o

compact
diffuse

Erive

matrix is cleark

tonsider the semivowel

v [0, respectively; of
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Ceed by M, that is nonvocalic and consonantal.” We shall be concerned solely
ictions on these four classes; all further restrictions within the classes are
ed here.
morphemes can begin only with ¥, CV, LV, HV, CCV, CL¥, and CCLV:
¢, wha, stew, clew, serew. A number of sequences are not admitted initially,

Srcy, LLV. These constraints are reflected in the following three rules which
f the grammar of English:

" Mecessary-to
norphemes thes
3-an arbitrary g
: of the morphem
linguistic des
auon of the morok
ar 1o select item (4
n its firse seement Rt { Ifa morpheme begins with a consonant followed by a nonvocalic scgment, the
disg on: it 'iLﬂ 3 ..1 i atter is also CDI'.ISUT_HI'.I'-H! )

“1fa morpheme begins with a sequence of two consonants, the third segment in

the sequence is vocalic

I berween the beginning of a merpheme and a liquid or a glide no vowel inter-

yenes, the segment following the liguid or the glide is a vowel

ules cnable us to specily uniquely & number of features in certain segment

st cocur.!
memic [catures:
here are definite
y as he likes. For
JCCUTTENCS 15.5uh

is converted by rules 1, 2, and 3

nto

pocalic which stands for o sequence CCLV,

e unaspirateds - NS B e orsonuntal | + | = | + 2.2, Straw,
el [

Jre an accented yo

donal. ove rules muost be applied in the given order. If no order is imposed. they
nent of such fac
inguage correctlfs
glish, are nﬂvia*i:=l
but only in thosest
-3 for examplé:!
consonants—all
less.
nﬂnphnnumic'r:_ .
25 are noNPHoNEmHs
; an cxampleWemE

_nonconsonantal :
, that are vuc?t_l

onvocalic and com
consonantali:

trix is clearly redundant, since it utilizes four binary features to

er-the semivowels [i] a5 in yow and [wlas in woo, to be positional variants of the lax

1‘;} Pr"“:i;“:i:lﬂr : U], respectively : of. N. Chomsky and M. Halle, The Sourd Partern of English (to appear).
150 in ¢ : A
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characterize eight entities. The redundant features have

been omitted in
belaw,

fa] .| fe) | [6] | [o] | [i1 | [a) Il ;I

Nat - - | 4 r 1.
- ! = Ry
compact i + ' '

=R
diffuse 4 )

- =+

Erave | LS | _J

The omitted nonphonemic features are supplied by the following rules:
RULE 4: Flat vowels are noncompact.

RULE 3: Compact vowels are nondiffuse.
RULE 6: Noncompact nonflat vowels are noengrave,

The treatment just proposed has an interesting lurther conseguence, In Fi
there is a restriction on what vowels can oceur in a given word (vowel har
The Finnish word can contain a selection either from the set [ieii &) or fromy

set [i en oal I [e 1] are temporarily set aside, one could propose that Fin
subject to

RULE 7: In a word all vowels are either grave or nongrave, depending on the nata
of the root morpheme.

If [e i] are included, Rule 7 leads to incorrect results, since in words withigs
root morphemes, [e] and [i] would be turned by Rule 7 into grave vowels, whes
in fact they remain nongrave. This incorrect result is immediately avoided i
Rule & apply after, rather than before Bule 7, for Rule 6 makes all nonfla

compact vowels nongrave and Rule 7 does not affect either flainess ar L:nm_
of any vowel, i

11T

In the preceding. the distinctive features have been utilized for two i
purposes. On the one hand, they have been used to characterize different
of voeal tract behavior, such as the location of the different narTowings in el
tract, the presence or absence of vocal card vibration. lowering or raising ofi¥e
and so forth. On the other hand, the features have functioned as abstract
for the designation of individual morphemes. Tt is necessary at this point to
account of how this dual function of the features is built into the theory.

As already noted the rules that constitute the phonological compone

grammar relate a matrix consisting of abstract markers—the phﬂﬂ'“ﬂ“
5

resentation—to a matrix where each marker represents o particular aspectol

3 i |
tract behavior. The latter matrix is our counterpart of the conventional Pﬂ_ag
transcription. In the phonemic representation the different features are alo “EF
assume only two values, plus or minus. In this representation, however, 0o

content s associated directly with the features which function herg asd
differential markers,

roles of the pho
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pic features, the
o interpretation
on assigned to th
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e rules of the phnnu]c:_gjual component modify—at times quite radically—the

. of the phonological representation: the rules supply values to non-

: 3 nic features, they change the values of certain features, and they assign a

= 1 BIS o interpretation to the individual rows of the matrix, The phonetic inter-

B ; son assigned to the rows of the matrix is uniform for all languages; i.e., some

= he matrix will be associated with the feature vocALIC-NONVOCALIC, another

- B 1 ﬁw[eature CONSONANTAL-NONCONSONANTAL, and so on. This fact explains our

x | o & of designating the rows in the phonemic matrices which represent abstract

3 Catial markers, by names of the different phonetic features. When we

#a given Tow in the phonemic matrix by the name of a particular phonetic

we imply that the grammar will ultimately associate this row with the
fegture in question.

atement that the assignment of phonetic interpretations to phonemic

15 uniform for all languages reflects the fact that the articulatory apparatus

is the same evervwhere, that men everywhere are capable of controlling the

aspects of their vocal tract behavior, The phonetic features represent,

the capacities of man to produce speech sounds and constitute, in this

he universal phonetic framework of language. Since not all phonetic

sare binary, the phonological component will include rules replacing some

fuses and minuses in the matrices by integers representing the different

T consequence:
an word (vowel
:set [ielldalo
d propose that Fir

i o 3 — . _ .
e, depending ance, the fact that the English [4] as in pup is less grave (“back™) than

fu] as in peep will be embedied in a phonological rule replacing the plus

since in words with . : . : ; : ; :
' ; 220 zature gravity by a higher integer in the vowel in poop than in the vowel in

into grave vowels;
mediately avoided
= 6 makes all nontlEt]
her flatness or comp

helight of the above, the extensive discussion concerning the claim that the
iive features are binary appears to have been due primarily to an identifica-
fabstract phonemic markers with the phonetic features with which they are

ed by the rules of the grammar. Once a distinction is made between abstract
mic markers and phonetic features, there iz little ground for disagresment,
2iuct that there are many more than two phonetically distinet degrees of
1 utilized for mwo docs not invalidate the claim that in the abstract phonemic representation

iaracterize dsﬁ"e;en.i: fizmes there are only binary features.
‘ent HRrrowWings s

YWETINZ Of Taising ok
-tioned as abstract m
sary at this pointio
iilt into the theortEs
ynological compone
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10 Phonology in
Generative Grammar:

Morris Halle

A generative grammar is formally
which describe, define, or generate al well-formed utterances in a Jap
only those. The theory of gencrative grammars consists of a set of abstract cong
which determine the form of the statements admitted in such grammars
govern the choice among alternative descriptions of a given body of datals

In the part of the grammar that is of interest here, all statements are of

a collection of Statements, rules, o

A - Bin the environment X____ ¥

Z
ymbols of a particular alphabet or zero, and M
read “is to be rewritien ag ™ The statements are, maoreover, subject to a spa
tional convention which allows us ta coalesce partly identical statements by.
the parts that are identical. For instance, (1) and:

where 4, B, X, ¥, Z are s

C — D in the environment ¥__ —
z
can be coalesced into:

{A =B in the environment ¥____ ¥
C== D =

* M. Halle, "Phonology in Generative Grammar,"
mission, This work was su
of Naval Research),
ment Command), and in part by the Mational Scig ;
gratitude to the Center for Advanced Study in the Behavorial Sciences, Stanford, G
and to the J. 8. Guggenheim Foundation for providing me with a year that could be fi
1o study, of which the present essay is one tangible result. Thanks are due also to vaTious o
and friends who have been kind enough to comment on details of an earlier published %
this paper. o
‘For more detailed discussions of generative grammars, see N. Chomsky, Syntactic 508
(The Hague, 1957); M. Halle, The Sound Pattern of Russian (The Hague, 1939); BB
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theory of generative grammar postulates, moreover, a mechanical procedure
of which preferred deseriptions are chosen fram among several alternatives,
sizof this choice, which in accordance with common usa ge is termed simpliciy,
some formal feature of the set of statements. In many obvious cases, simpli-
p be equated with brevity. Thus, a short formula like that embodied in Vern-
W.. for example, is normally regarded as simpler and hence preferred over a
forms implied by the formula. It would seem, therefore, natural to atternpt
snd this notion of simplicity to all cases. In order to accomplish this, it is
to define a formal measure of length of descriptions which would appro-
jy mirror all considerations that enter into simplicity judgments. For example,
es where independent grounds exist for preferring one of several alternative
jons, the preferred description must alsa be judeed shorter than the res by
oposed measure of length.
asure of length that apparently possesses the desired properties is the num-
phabetic symbols (capital letters in (1-3) or the symbaols by which these
d in later examples) appearing in the description. Given two alternative
ns of a particular body of data, the description containing fewer such
ill be regarded as simpler and will, therefore, be preferred over the other.
rest of this paper, [ shall outline in detail some consequences of these
conditions on the form of phonological descriptions and exhibit the manner
i, by mechanical application of the proposed simplicity measure, certain
tions are chosen from among several alternatives, The plausibility and in-
eal of the descriptions so selected will provide the primary justification not
the proposed simplicity criterion, but also for the theory of generative gram-
gj.i.rhich the criterion is an integral part.

gheen noted above that the symbaols appearing in the statement of a penerative
belong to a restricted alphabet. In phonology, the majority of statements
elusively with segments or segment sequences. In order to simplify the dis-
i -@«_‘-hal! consider here only statements of this type and exclude from considera-
ments involving junctures, morpheme class-markers, and so on. In the
cussion, the capital letters will, therefore. represent phonological sep-
es5 of segments, or sequences of these.
basically two ways in which phonological segments have been treated in
scriptions. In some descriptions they are represented as further indivisible
mothers, as complexes of properties. In order to choose between these two
of representation, T Propose to compare them in situations where the pre-
ion is self.evident, The statement:

fa/ is replaced by j=/ if followed by fif (4)

LY simpler than the statement:

/8] is replaced by f=/ if followed by i/ and preceded by i/ (5

Enplish Nowminalizarions (Bloomington, Indiana, 1960); ¥. Chomsky and M. Halle,
“Aitern of Enelish (in preparation).
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Translating into the standard form of (1) and regarding phonological sepm
indivisible entities, we obtain:

faf = (@ intheenv._____ fif [t grave]-=[ —grave
fa) — f=/ inthe emw; fif___ i/ ¢ b s
Alternatively, if we regard phonological segments as complexes of properips: : ¢ !
s lternative reformu
obtain: |
> o i R 5 ‘fawer ~_-.yn1h.u s th
“+vocalic —consonantal wre know on indeps
[+grave]>[ —grave] in eny, | —CONSOMANGAL | | +diffuse ; .;hertf'nr&. b_v: pr&fc_r
—diffuse —compact 519) are also inconsis
+eompact —flat ent required fewer
. —fiat 4 L—grave : e i
. 2 et | the simplicity criter]
+wvocalic —_— ~+vocalic |segments as comp
—consonantal +vocalic —consonantal
) + diffuse —consondntal +diffuse ally, compare (10b)
[+grave]—[—pgrave] ineny. :
— compact —diffuse —compact filis g
~flat +compact —flat {25 LED
—Brave L —fiat o L BT ated into standard

Either reformulation of (4) is to be preferred by the proposed simplicity

three (respectively [3) symbols versus four (respectively, 19) symbols utilized
equivalents of (3).

>arm

Consider, however, the following pair of statements for a language possessmgs A -
b = {12) utilizes exactly
the three front vowels [&/, /e/, [if: ey
; IE proposed simplicit
ver, be little doubi 1
tnds that the envir
Bonemes (cf, pp. 328 of
Aan odd, unsystem
f thos yields a cow
g5 are regarded as
0. readily be seen tl
Unclive features instead

Ja/ is replaced by fa/, if followed by /if

fa/ is replaced by /=/, if followed by any front vowel

Translating the two statemcents into the standard form and viewing phonen
indivisible entities, we obtain: !

fa) — (& in the eno._____ fif

A ) [
R 2 {I0h), for we shall h:
. e :,l'a:lll' 5 Whereas in (10b)

(2 constitutes a nat

Regarding phonemes as complexes of features, we obtain: o features than any

voealic 4 yielded by the prop

+vocalic —gonsonantal Phonemes as bunc

A —consonantal -+ diffuse result is obtajnec

ave]—+[—grave] in the env. py 2 S 3

Vel —~grevel —diffuse | —gﬂmpﬂ‘:t of the simplicity cri
—-COmpac —Hat

al ¢
—flat — grave elass has no ob

of course, conceiv:

11 shall use here the Jakobsonian distinctive features as the propertics in terms of whic
1.‘Iha Proper results ev

-

e
are to be characterized. The choice of a different phonetic framework, however, would @ [
the outcame of the present comparison. In view of the decision to operate with the-d
feature framework, all references below to sezments as *'/s/” or as “lahizl stops” are 0

stood as unofficial circumlocutions introduced only te [acilitate the exposition, ut

systematic import. For a brief discussion of the distinctive features, see chapter 9 of
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see chapter 900

T B ower s}rmb.ols than {9b), whereas (10a) uli]_ixes more symbols than (10b),
= oSt fwe-know on u:de_;::ndcnt grounds that (10b) is more general than ( 10a) and
+diffusa therefore, be preferred over the latter, the results obtained in the reformula-
~ COMpck are also inconsistent with the results obtained in (6). where the preferred
—flat t required fewer symbols. It follows, thercfore, that if we wish to aperate

L —ErRYe thesimplicily criterion that has been proposed here, we must regard phono-

[ +vocalic = csaments as complexes of properties,
= consonantafs lly. compare (10b) with the following: £
+diffusa =
—;iltn!laﬂ fa is replaced by /i/ if followed by /if, Ipf, or [zf (11

L —grave

Phonology in Generative Grammar

+-vocalic

+voralic i —consonantal
- i _C .
[+ sravel [ —grave] in tho eny, | ~SSENENAL | | —grave e
+compact
—flat

[ternative reformulations of (8) are not consistent with each other: (9a)

ated into standard form with phonemes regarded as indivisible entities, (11}
ad:

l.l'lpn'l

/2

fa) — &/ in the ens. (12)

(12) utilizes exactly the same number of symbols as (9b), it will be judged
proposed simplicity criterion as of the same complexity as (9b). There can,
er, be little doubt that linguists would regard (9b) as simpler than {11}, on 5
ds that the environment in the former is constituted by a narural clasy of x
mes (cf. pp. 328 of this volume), while in the latter the environment is made :
an odd, unsystematic collection of phonemes. The proposed simplicity
nithus yields a counter-intuitive result if it is applied to statements in which
mes are regarded as indivisible entities,

readily be seen that if (11) is translated into the standard form utilizing
e features instead of phonemes, it will require considerably more symbaols
UB), for we shall have to specify fi/, /p/, /z/ by their whole complement of
Whereas in (10b) we are able to take advantage of the fact that the set
constitutes a natural class and can, therefore, be unambiguously specified
eCfeatures than any of its members. We observe that the intuitively correct
ielded by the proposed simplicity criterion in conjunction with a representa-
]_'I{}EIEmEH as bundles of distinctive features, whereas the above counter-
result is obtained if phonemes are regarded as indivisible entities. The
the simplicity eriterion in the latter case is due to the fact that the notion
B0l clasy has no obvious meaning if phonemes are regarded as indivisible

| course, conceivable that a simplicity criterion may be formulated that
Toper results even when segments are represented as indivisible entities.
£ =11 0F proof, however, is elearly on those who reject the view that SEEMEnts

“=%es of distinctive features. Rather than explore here alternative simplicity
L shall attempt to justify the proposed view of phonological segments by
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examining some of its consequences. These conse
ample justification for the decision to operate with the Jakobsonigy di

feature framewark rather than with one of the other phonetic frameworks
Jespersen’s antalphabeatie notation, and so on).

guences will jnc[denmu}-_‘

II

Significant simplifications can be achieved by imposing an order on the
tion of the rules. Consider mn this connection the rules which constitute th
of the Sanskrit vowel sandhi. In Whitney's Grammar, where order of appli
not a factor, the vowel sandhj 15 described by means af

the following four
(1) Two similar simple vowels, short or long, coalesee
long vowel . ., (Section 126)
2) An a-vowel combines with a following ivowel to e:
(Section 127)

and form the corre
with @ w-vowel, g

vowel or & diphth
cach converted into its own corresponding semi-vowel, 3 or v or 5 v (Be

(4) Of a diphthong. the final - or w-element is changed into its Correspond
vowel, v or v, hefore any vowel or diphthong: thus » treally ar . | ) he
and ¢ (thatis aw . . .) becomes ay. .. {Section 131,

If the first three rules are applied in the ardey (1), (3}, €2}, TWo important ¢
can be effected, First, in rule (3), the gualification “before a dissimilar v
diphthong™ can be simplified 10 “before a vowel,” for at the point wheres
applies, only sequences of dissimilar vowels remain, since rule (1
quences of identical vowel by single long vowels, M oreover, rule (4) ¢
with altogether. Since rule (3 /if and fu/ in position before voweld
and v/, respectively, no Stquences of /ai/ and /au/ in position before vowel wil
be turned into e/ or {0/, respectively, by the subsequent application of rule (2
much as rule (2) is the only source of /¢ and /o/ in the language, there is now
for rule (4), whose sole function is to convert fef and /o/ into fay/ and [a
cases where by the Proposed ordering of the rules, fe/ and /o/ could not hav
Thus, the forms quoted by Whitney as requiring rule (4) are handled properly
1t: /naia/ and /b'aua/ are turned by rule (3) into /naya/ and {b"ava/ to which
does not apply, The same stems without the suffix fa/, on the other hand;
subject to rule (3) and are, therefore, affecied by (the later) rule (2), whicho
/naif into /ne/ and /bau/ into [bboj,

In sum, rule (4) is superfiuous as long as

sy

A complete description of & language must evidently include a list of all SIS
occurring morphemes, i.e. the dictionary of the language. Being part of lhf-‘ﬁﬁ___.g- E_

tion, the dictionary is also subject 10 the notational conventions and s

I that have beer
ensin the form of
pf-an entry /dag),

[M—vocalic
+ CONS0N:
— strident
—compac
—ETave
—contini
—nasal
—lense
+diffuse
—flat

| +voiced

presentation con

§) English vowels—i

onstrident, volce

—

vocalic

consonan

nasal

continuan

strident
[fat

compact

diffuse

grave

voiced

The distinctive T,
of modern Eng
specified since

nontense vowels
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: n that have been outlined above. The items in the dictionary will. therefore
he Jakobsonian i ; in the form of sequences of distinctive feature complexes. For instance in
s 1'rameworks-{ plian entry [/dag/, our dictionary might contain the entry

[ vocalic ] r +vocalic 1 [ —=vocalic

+consonantal —consonantal +cunsunanmlh|
—strident —strident — strident
—compact -+ Ccompact —Ccompact

ng an order on the-appj —grave + grave + grave

which constitute the i — continuant +continnant — :onﬂnuam

¢here order of appli : —nasal —nasal — nasal

" the following foup - — tense +tense —lense

s'and Form thedg ! + diffuse —diffuse — diffuse

4 - flat +fiat — flat
3 e with a wvowel, o | +voiced J L+ voiced +voiced J

ilar vowel or a diphthon
el, yorvorr, ., (Section
d into its correspon

plish vowels—i.e., segments that are| vocalic
5 g (really af . .,

— an i
—cunsunanml] e all non

anstrident, voiced, and continuant. Moreover, compact (low) vowels are

2), two important

sfore a dissimilac v i | u | o |_’:| i | i | e | &
r at the point whersm i — I e e e
ince rule (1) replace = vocalic | + | 5 | + | + | | T =
ver, rule (4) can Betdisperss = — : ' e
osition before vowel | el consonantal | =

ssition before vowell i
application of rale{ _ nasal
nguage, there isng 3

5/ into (ay/ and [aY - continuant
nd /o] could nol hewg .

are handled properi® . strident
and /bRava/ to'which )

. on the other handy : Mat

yier) rule (2}, which i
= L compact

:55 to the rules ofl diffuse
it by admittingz! —
ose the former soll grave

4
: i
volced =

v include a list & T;m distinctive feature composition of vowels in certain dialects
1 k - ui - :
ge. Being partof 2 modern English, The feature of tenseness has not been

: ? _specified since the system contains seven tense and seven
conventions AIEEES - Monlense vowels.
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always nondiffuse (nonhigh); while all fiat (rounded) vowels are always gravag
Monflat (unrounded) vowels, on the other hand, are invariahly nongrave
only if they are also nencompact (nonlow). This suggests that the redundant f
be omitted in all dictionary entries in which the respective vowels figure and
duced by a special role:®

a. [+compact]— [—diffuse]
| —nasal
b. [X] = | —strident
+ continuant : T i
. : b+ intheens. yaeis
+voiced — consonanial

—~ [+grave]
] — [—grave]

[e. [+flat]

flat
| | —compact

where [X] represents an arbitrary feature complex. Given (15), the vowe
can be represented by the feature complex:

- vocalic
—consonantal
+Ccompact
+flat

4 1ense

i.e., by five instead of eleven features.

The simplicity criterion clearly demands that this procedure be followe
representation of every dictionary entry, for it allows us to shorten the dictis
which 15 an integral part of a grammar, by many hundreds of features at the:
additional cost represented by the thirteen features utilized in (15} In ge
we must omit features in all dictionary representations, whenever these can be
duced by a rule that is less costly than the saving it effects.

v

Among the redundancics that must be eliminated are those where the appsis

of a given feature in a segment is contextually determined. Thus, it is ELHI?I““

that if an English word begins with a sequence of two consonants, the first r5

ably /s/: [stf, jsp/, [sk/, /sm/, fsn/ are the only two-consonant—i.e. [

In arder to shorten the formulaic representations of the rules and to make thent MA
spicuous, the convention has been adopted that an expression of the form:

[+l [-B] in env. [+C1 [—] [- D]
iz equivalent ta the rewrite rule:

a-+ — inem [+C] [__._HB] 2

whera 4 B © D stand for particular features and represénts an arbitrary coefficient;
4t gr “m " and the dash before & indicates the position where the minus is 0 ne
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vels are always Prave nces admitted in word initial position. This suggesls immed;

ately that in the
: representation of all items beginning with tw

invariably nonaraya O consonants, we omit in

+that the redundang fengy
evowels figure and hejps

3 — vocalio -
st consonant all but the features ;e all features th:
g con +consonantal catures that

tinte that consonant from aill other consonants
;atures are then introduced by the following rule:

ol the language. The

+sirident
—compact : ,
. | —vocalic
==| —grave neny. f- {17
- 5 _-auml] prax "'[ ” als j
. | +vocalic +Eonson i +consonantal
" | —consonantal| “+continuant

mit of {17) the deseription is shortened by five features for ev
gginning with two consonants. Thus, a very
Ay at the cost of the nine features mentioned in (17).* This saving has the
rven (13}, the vowel m{FEEe. bjr-@li effect of ruling out forms such as {vmig/, /tsaym/, and | onayt/,
ol der now such sequences as /bik/, [f6d/, or fnis/. Like the aforementioned
fenayt/, and /vnig/, none are actual English words. [f, however, we attempt-
sxelude them by means of a rule like (17}, we should discover that the cost
le—i.e., the number of features mentioned in the rule—would exceed that
Besaving that might be effected in the dictionary, For instance. since fig, bin, bid.
i, biff are all English words, the rule that excludes /bikf would have to read:

ery dictionary
great saving is realized in the

=vocalic
Teonsonantal +-vocalic
rocedure be followed: mantal | - e o | —strident —consonantal | [——]  (18)
ue to shorten thedi ¢ sl —tense]imeny, vy Bl
Ireds of features at th —compact —compact
utilized in (15). I _{‘;:5:2 “;lc'lli::
whenever these can j
Tects. the cost of the 18 features mentioned

in (18), we could effect a saving of

ure in the dictionary, The simplicity eriterion, therefore, does not allow us
(I8) in a deseription of English.

Diesence of (I7) and the

Silic English speaker’s intui

absence of (18) in a description of English
tion about his language. The presence of (17)
s 45 to the fact that speakers of English will regard [vnig/, [tsaym/, and
ned. Thus, it is S @5 not only meaningless. but also as totally unEnglish; impossible by the
-onsonants, the !?Ii'ﬁ (SOfhcir janguage. The absence of (18) and a host of similar rules corresponds
— i that English speakers will accept the equally meaningless /bik/, [ead/,
T 45 possible English words, perhaps as words found in an unabridged
ather than in the vocabulary of the average speaker.
pting Lo satisfy the simplicity criterion, we are, thus, forced to incorporate

e those where the app

onant—i.g. [

les and to moke themd
the form: !

m : ) :
Bole that the fdea of Tepresenting segments in a given form by fess than their normal
L of fentures iy essentially identical with the “archiphoneme™ concept that was first
[— D] Vilakabson in Travauwr dy Cerele

Linguistique de Prague 11 (1928) und was used for a
Prague Sehool, Since. the Frague School did not operate consistently with Teatures

trded the phoneme as the ultimate phonological entity, great difficulties were soon
ith this concept, which ultimately led to its official abandonment.

arbitrary mﬁmnﬁ;
jera the minus 15 0
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into every complete generative grammar a characterization of the distinetig
tween admissible and inadmissible segment sequences. This fact effectively
ground out from under the recent suggestion that generative grammars l;r:_- e
mented with special phonological grammars,® since the sole purpose of it wenlt follaw
special grammars is to characterize the distinction between admissible anis e
admissible segment sequences. i b oahe

e (19) 15 the o
eral American, wec
pisomewhat special

v
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In the study of dialects, it has been common in recent vears to focus prig
attention on the facts of the utterance and to concern oneself primarily withs
questions as the mutual intelligibility of two dialects, the similarities and difi
of cognate utierances, of their phoneme repertories, distributional constrai
so on, Instead of following this procedure, we propose to focus here on the gTamy
of the dialects, i.e., on the ordered set of statements that describe the data
than on the data directly,

That the two approaches are distinet in quite fundamental ways can be.
we examine the manner in which “Pig Latin,” a “secret™ language populara
schoolchildren in the United States, would be described from these two pu]n
view. Il we compared utterances in Pig Latin with their cognates in General A
can, we should be struck by the extreme differences between them:

“fal is a loy
fortis conso

General American Pig Latin ;
W y i ver, like many oth

[str'it) JItstrg/
Jstrits/ V'itstra/ in inter
PR i ' ™ h
k=t [‘Etki/ tfiotes that the speak
o [ atekE] o it :
[Kets) .-“FE‘I%?.- ronunciation of we
[r'oz / ‘52}"3.-'_ Eltelpraids]. ., . G
TGz [ Bzizre/ |

ithe choice of the d
owels alike before
'the phonemic alte

We observe that the distribution of phonemes in Pig Latin differs radically
that in General American, for in the former all words end in the vowel /¢/,ani
unusual consonant clusters abound, We note also that infixation rather that g
fixation and suffixation is the major morphological device. In view of this eSS dﬂ_ﬂmmu referred 1
hardly surprised to find that Pig Latin is incomprehensible to the uninitiated s
of General American. Since these are precisely the observations we wounld 25
make if we compared the utterances in two totally unrelated languages, We s
conclude that Pig Latin and General American are unrelated, or, at besi;
motely related tongues; a conclusion which is patently false. 2

The picture would be radically different if instead of “hugging the phonttices
closely" we were to compare the grammars of General American aﬂ_d Pigk
From this point of view, the differénce between the two is that Pig Latin coIt
morphophonemic rule that is absent in the more standard dialects:

languages like PigLa
Lof English, " Ward,
¥ some children in ©
fd standard English
SOp consanants, all
&re replaced by the o
ldren the following d

= ba My
Shift initial consonant cluster to end of word and add /¢ Idi 7y
fday?/
[ Ipey g/
8CF. F. Householder, "'On Linguistic Primes,” Word, 15 (1059), 231-39; and H. Carl Dy

; ey 7
5. Saporta, “The Validation of a Phonological Grammar,™ Lingun, 9 (1960), =15 3ge, 18 (1942), 1414




Phonology in Generative Grammar 343

zation of the distineg i
This fact effectively 5
eTative prammars Be s
the sole purpose o ipe
between admissible

(19) is the only difference between the grammars of Pig Latin ‘and
American, we conclude that Pig Latin is a ciphered form of General Amen-
 somewhat special dialect of the latter, a conclusion which is obviously right.
s tesult follows only if instead of concentrating on the utterances, we shift
attention to the grammars that underlie the utterances.®

VI

erammars coasist of ordered sets of statements, differences among grame-
= due to one or both of the following: (a) different grammars may contain
entrules; (b) different grammars may have differently ordered rules. The case
Latin exemplifies difference (2). An interesting example of difference (b) was
sed by M. Joos in a paper entitled “A Phonological Dilemma in Canadian
.17 [0 certain Canadian dialects “the diphthongs /aj/ and faw/ . . . each have
eties. One . . . begins with a lower-mid vowel sound: it is used before any e
geonsonant with zero juncture . . . whire, knife, shout, house. The other is used i
ier contexts; . . . high, find, knives: how, found, houses. Note the difference
miar and plural of irregular nouns, including wife: wives.” To account for this :
nce, Joos suggests the rule: i

xcent years to [ocuss
1 onesell primarilvwiil
lie similarities and diffe
istributional constrainy
to focus here on the grap
that describe the data

Jamental ways canth
ret” language populacan
sed from these twop
ir cognates in General
berween them:

“faf is a lower-mid vowel . . . in diphthongs followed by 25 . .
fortis consanants™ (207 H

1g Latin ; :

£ , [ike many other American dialeets, these dialects contain the rule that:
{'itstre/ . . 3 i ;

1strE 1n intervocalic position [t/ is veiced and lenis /d/ {21)
[ eike/ 7 otes that the speakers of these dialects “divide into two groups according to
[ mtskE/ unciation of words like rypewriter. Group A says [telpreids] while Group
[ Darg] ipraidz]. . . . Group A distinguishes writer from rider, clouting from cloud-
{'Dzizrg| ifie-choice of the diphthong alone. . . . Group B has shifted the articulation

Jwt:[s alike before the new /d/ from earlier [t/ . . . from write to writer there

the phonemic alternation from /t/ to /d/, and the phonetic alternation from
i

iEtiiemma referred to in the title of Joos® paper is, therefore, a lawful conse-

ofi the fact that in the grammar of Group 4, Rule (20) precedes Rule (21),

the grammar of Group B, the reverse order obtains. Hence, in the speech of

g Latin differs radica
s end inthe vowel (&
hat infixation rather
device. In view ofit
1sible to the uninitiat
hservations we would
refated languages, W&
unrelated, or, at bests
ly false.
i *“hugging the phone
peral American mt_d
two is that Pig Latn "'; ;
ndard dialects: .

tages like Pig Latin are extremely common, J. Applezatz in “Phonological Rules of a _:"
English,” Werd, 17 (1961), 186-93 has described 2 “secret language™ spontansously
me children in Cambridge, Mass, The difference between the grammar of this “lap-
andard English consisted of the two ordered rules: (1) in a word containing several
Fronsonants, afl but the first of these is replaced by a glottal stop; and (2) all con-
Teplaced by the cognate stops. As a result of these two rules, we find in the language
Blires the following deviations from standard English-

/ba tiyf Bobby Jdadf daes = A
fai?y did Jtakt! tatks )

f word and add (&

{day?f died ftevktf takes
i ; ipey 't/ paper
1959), 231-39; und H: CO8 ey cake

npuz, 9 (1960}, 1=13 18 (1942), 14144,
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Group A jtapraits/ is converted by Rule (20) into [teiprentz] which then s ' mot optimal (the
by Rule (21) into [teipreids]. In the speech of Group B, on the othept '
(talpraity/ is first turned by Rule (21) into [tatpraida] and then by Ryle i
[tripraide].®

Since ordered rules are all but unknown in present day synchronic deserint
the impression has spread that the impaosition of order on statements in i sy
description is always due to an oversight, to an unjustifiable confusion of syn
and diachronic.” 1 must therefore stress that, in the preceding E-‘-:H:Inplf:;,.
determined by the simplicity criterion alone and that no historical conside
have entered in establishing it :

‘[a, [+compact]

[X]

o [+flat]

4 [—ﬂal J
; — compact
| —fat

e |

i [emmpuciJ

: e readily seen fry
el 4 — =/, The

iﬂﬂﬂ, and {22? mus

=

8. [+compact]

i VIl

A complete scientific deseription of a language must pursue one aim aboy:
make precise and explicit the ability of a native speaker to produce utmrames,
language, We can, therefore, enguire how the acquisition of this ability i
within the framework of a generative grammar. It has been suggested by Cf
that language acquisition by a child may best be pictured as a process of const
the simplest (optimal) grammar capable of generating the set of utterances, ofi
the utterances heard by the child are a representative sample.” The ability tom
a language like a native, which children possess to an extraordinary degree, is
completely lacking in the adult. T propose to explain this as being due to dete
or loss in the adult of the ability to construct optimal (simplest) grammar
basis of a restricted corpus of examples. The language of the adult—and hence:

¥ b, [X]

B [+flat]

that (22e), which

does, in fact, change. I conjecture that changes in later life are restricted to i
tion of a few rules in the grammar and that the elimination of rules and
wholesale restructuring of his grammar is beyond the capabilities of the
adult,

The addition of rules may—although it need not invariably—result ina :

every child const
. es 1o which he ha

have identical grar
Eenerated by more
Brammar, | should
¥ eonservative, w.
ayVe orammars wit
mars of success
volution of the lan

*loos notes thal in the speech of Group 4, the observed phenomenon is restricted
classes of words, This restriction does not affect the point illustrated here, viz, that
kind described by Joos can best be accounted for by postulating different orders of rules gD
of different dialects. i

"Thus, for example, Hockett confesses to being unable to conceive of ordered st
terms other than listorical: *. ., if it is said that the English past tense form baked i3
from bake by a “process™ of “suffixation,™ then no matter what diselaimer of historicity
it is impossible not to conclude that some kind of priority is being assigned to bake
baked or the sulfix. And if this priority i5 not historical, what is it " (*“Two Models ofd
Deseription,” Werd 10 [1954], 233). Synchronic ordering was used by hoth Bloomfiel
and to & certain extent also by younger linguists (Joos, op. oit., Voegelin, Swadesh]
abandoned i1, however, ol 2

This view of language learning was once almost a commonplace among Hnguists. TR
clear statements to this effect in the writings of linguists as diverse as Humboldt, He
and Meillet. Cf, for example, the following comment made by Meillet in 1929: *, . . chaq
doit acquérir par ui-méme la capecité de comprendre 1e parler des gens de son ETOURS
Pemployer. La langue ne lui est pas liveés en bloc, tout d'une piéce. 1l n'entend lel'fh'llf'_*‘}EI
que des phrases particdliéres, 0 ce n'sst qu'en comparant ces phrases entre {?llﬂﬁ qd
saisir ¢ sens des paroles qu'il entend et & parler 4 son tour. Pour chague individy, Ie
dinsi une recréation totsle frite sous FVinfluence du milicw qui I'entoure.” Linpuistigue
finpnistique géndrale, 11 (Paris 1952), 74,

itliscussion of further ¢

Henificance of disconiir
Sied over fifty vears 5
Sment disconting de g
& toute fajte: il doil
SCetts discontinuité d.
elle, womtes Jag caus
DS des mos ayssi rac
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iz, 1 (Paris, 1948), p.
=T -
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{js-nat optimal (the simplest) [or the set of utlerances that it generates. As an
wnle, consider the consequences of expanding (1 5) by the addition of subpart (e}:

b fa, [+compact] — [— diffuse] ]
— nasal |
| —strident
b, [X] + continuant |
- voiced | T +vocalic
ith 1, 2
e & Elzav] inthe ent [_ R nEa] (22)
o [—fat = [—grave]
—compact| g
e |t | [+grave]
= | +compact |

mbereadily seen from (14), the addition of subpart (2} amounts to a coales-
of fa/ — j&/. The distribution of gravity in vowels is, therefore, completely
ied, and (22) must be replaced by the following, simpler rule (16 vowels 11

. [+compaet] — [— diffuse] 1
— nasal
—sirident
[X] — [ +continuant in the enr, [
— grave
|+ voiced '
[+flat] — [+ grave] J

+vocalic
— consonantal

] (23)

that (22e), which was the cause of the whole upheaval, dees not even figure
which nevertheless generates precisely the same set of utterances as (22),1°
severy child constructs his own optimal grammar by induction from the
=s:to which he has been exposed, it is not necessary that the child and his
have identical grammars, for, as we have just seen, a given set of utterances
teenerated by more than one grammar. Io the case where (22e) was added

mmar, | should therefore postulate that the adult. who of necessity is
r}'-EGnEEJ"»’ilT.II'-r'L:. would have a grammar containing (22), whereas his children
& grammars with the simpler rule (23). It is clear that such discontinuities
dmmars of successive generations must exercise a profound influence on the
volution of the language.'2

tseussion of further consequeneces of the addition of rules such as Eq. {22¢), sce Sections
Brificance of discontinuitics in the tramsmission of language from generation to generation
=l over fifty vears ago by A, Meillet: “1l faur tenir compte tout d'abord du caracténe
b discontinu de In transmission du langage: Penfant qui apprend & patler ne regoit
toute faite: il doit la recréer tout entiére  son usage d'apres ce qu'il entend autour
le discontinaitd de la transmission du langage ne suffirait i elle seule 4 rien expliguer,
b toutes les causes du changement auraient sans doute 6té Impuissantes ‘3 trans-
des mots aussi radicalement quiil 'a été dans un grand nombre de cas: d'une maniére
leurs, 12 discontinuits de la transmission est la condition premiére qui détermine la
bles modatités de tous fes chan gements linguistiques," Dinguistigue Alsiorique et lingefs-
£, 1 (Pariz, 1948), p. 236. T am indebted to B, $. Klima for drawing my attention 1o the
-
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Linguistic change is normally subject to the constraint that it must not e ms been proposed |
the destruction of mutual intelligibility between the innovators— L., the carme dition of rules to tt
the change—and the rest of the specch community, Except in such special o waddition of single
“secret languages" like Pig Latin or different varicties of thieves’ argot, all gk N aseame that o
must preserve comprehensibility for the rest of the speech community. Thigs r. then it follows
tion clearly affects the content of the rules to he added; e.g., a rule such ozy of their app
has little chanee of survival under normal conditions, for it renders the 1 posed simplicity (
incomprehensible to the rest of the community. It is equally obvious that the iy npuage, for it allow
of rules to be added must also be restricted, for very serious effects on intellish e Dfex'tgmaj evider
can result from the simultaneous addition of even two or three otherwise ' tirom other language

rules: nhistorical phone
zvplution of the In
ve achievement o
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It may be somewhat less obvious that the requirement to preserve intellip
also restricts the place in the order where rules may be added. All other things
equal, a rule will affect intelligibility less if it is added at a lower point in the ord
if it is added higher up. I am unable at present to characterize the place in the
where rules may be added with a minimum impairment of intelligibility. Such
tions, however, seem characteristically to occur at points where there arems
breaks in the grammar 17 :

Because of the intelligibility constraint the type of change most likely t
is the one invelving the addition of a single, simple rule at the end of certain
subdivisions of the grammar. It can readily be seen that in cases where the Addiios
of such a rule does not affect the over-all simplicity of the grammar, the m
rules established by purely synchronic considerations—i.c., simplicity—wi
properly the relative chronology of the rules. This fact was noted by Bloo
his important “Menomini Maorphophonemics™:

The process of description leads us to sel up each marphologieal e1_¢’.m
theoretical basic form and then to state the deviations from this basic form
appear when the element is combined with other elements. If one starts with thi
forms and applies our statements . . . in the order in which we rive them;
arrive finally at the forms of words as they are actually spoken. Our basic forms
ancient forms, say of the Proto-Algonguian parent language, and our state
internal sandhi are not historical but descriptive and appear in a purcly de
order. However, our basic forms do bear some resemblance to those which
setup for a description of Proto-Algonguian, some of our statements GFEJlFIﬂ
resemble those which would appear in a description of Proto-Algonguian,
rest . . ., as lo content and order, approximate the historical development from
Algonguiin to present-day Menoming
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continuants {rom
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HE.g. before the first morphophonemic rule involving immediste constitnent Strocie
utterance (i.e., at the end of the morpheme structure (MS) rules): at the end of the o
which eliminate the immediate constituent structure of the utteranee from the ref
before the phonological rules that climinate boundary markers ( junetures) from the fep -

BT rapaux o Cerele fimgnisrigue de Prague VIILI1939) 105-15, Thiz study is unaccountaies
in C.. F. Hackett's “Implications of Bloomfield’s Algonguian Studies,” Longudgd
117-31. CF. also Bloomfield’s comments on “descriptive order” in his Language (1
Holt, Rinehart & Winston, Inc., 1933}, pp. 213, 222,
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sbeen proposed here that the primary mechanism of phonological change is
on of rules to the grammar with special (although not exclusive) preference
addition of single rules at the ends of different subdivisions of the grammar.
oW assUme that rules are added always singly and always at a given spot in the
mmar, then it follows that the synchronie order of the rules will reflect the relative
agy of their appearance in the language. Moreover, under this condition
psed simplicity criterion can be used as a tool for inferring the history af
mguzge, for it allows us to reconstruct various stages of a language even in the
of external evidence such as is provided by written records or by borrowin g5
'Egu-;i other languages, It seems to me that such an assumption is made in many
inhistorical phonology. Infact, I should like to argue that the reconstruction
evolution of the Indo-European language family, which is perhaps the most L
» added, All other things} e achievement of nineteenth-century linguistics, was possible only by mak- s
a lower point in the ordeethsg@ s of the proposed simplicity criterion to establish an order among the descrip-
racterize the placein B smiements: this order was then taken to reflect their relative chronology.
nt of intelligibility. Suchy \point can perhaps be illustrated most graphically by a discussion of the so-
wints where there areq Laws"” of Grimm and of Verner, which, with good reason, are considered
mthe cornersiones of Indo-European reconstruction., The “Laws™ describe
pin the evolution of the Germanic lanpuages from the Indo-European proto- 5
stages, which it should be noted, are not attested by any external evidence. gl
2 Indo-European proto-language is supposed to have had a single strident 3? {
tconsonant s, which was voiceless: and a fairly complex system of non-
moncontinuants | stops), of which for present purposcs we need to consider i
eries, namely the voiceless one consisting of p, ¢, k, k¥, The partof Grimm's <18
tis of interest here can be formulated as follows:
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in certain ¢nvironments C,, the precise nature of which
necd not concern us here, voiceless, nonsirident non- (24) i
continuants are replaced by their cognate continuants i

fit >,k —x, k" — x". At a later time Germanic is supposed to have
djected to Verner's Law, which can be formulated as follows:

in certain environments C,, all voiceless continuants are
replaced by their voiced cognates

(25)

=8, v =5, X - and, b, 5§ == it

¥E00a52 10 belicve with the majority that Verner's Law was later than Grimm's
At least the part of Grimm’s Law that was cited here), then we must also
atat the stage Verner's Law came into the language the lan guage possessed
tontinuants from two sources: the 5 which descended unchanged from
topcan and the voiceless, nonstrident continuants produced by Grimm’s
ﬁil:t that Verner's Law applies without distinction to voiceless continuants
Urces 15 always cited as the erucial evidence in favor of regarding Yern-
ter than Grimm's Law. This evidence, however, carries weight only if we
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ol {27} converts
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accept a criterion of simplicity much like the one that was stated above; .
facts can also be accounted for fully by a set of nnordered rules:

in the environment where both Cp; and Cp are satisfied;
voiceless, nonstrident, noncontinuanisare replaced by their
cognate, voiced continuants

in the environment where C; but not C. i5 satisfied,
voiceless nonstrident, noncontinuants are replaced by
their cognate (voiceless) continuants

in the environment Cp, § — 2 : nidiscussing (22) the ¢
: seryed that the adc
t for the set of utte
he generated by a si
liminates also the pt

By the proposed simplicity criterion we must reject the unordered ruoles, |
are evidently more complex than the ordered alternative. Since there is no
evidence that the Janguage in fact passed through a stage at which it was subj
to Grimm's Law and was not subject to Verner's Law, the acceptance of th
tional chronology of these “laws” is based wholly on considerations of simplig
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It was noted in Section VIII that as a result of the requirement that li
change not disrupt mutual intelligibility between the innovators and th
of the speech community, the new rules are ordinarily added at the gnd
grammar or of one of its major subdivisions. The addition of rules at otherp
not, however, completely excluded. In such instances the order of rules o’
chronic description will not properly mirror their relative chronology. Thisst
is well illustrated by the Middle English dialects in which both tense {long)
/i became /&/ simultaneously with tense (long) /3/ becoming /6/.1* Thete :
system of these dialects was originally like that in (14) and was also subj
phonetic rules given in (15). The change in guestion can be accounted lory
gantly if we assume that (15) was modified as shown in (27) by the addlfl_;
subpart {g*) before subpart (c¢) rather than after subpart (d); ie., at a placs 1-'
than the end of the grammar: :

after sharp co
tlon are pron
(foa &), othe

‘a. [+compact] — [—diffuse] ] i
—nasal il bese dinlects, which ar
b. [X¥] — | —strident & of the Obojansk ©
+continuant +vocalic ¥ dunced [s,al’o], where
| +voiced » intheenn. | — consnnanlﬁl;
e*. X] — [—compact] +iense
il X1 [_,_ ,P Phoneme that derives
. E_'l' ﬂﬁlJ = [ +Erav E] :.[LF reflax of the so-call
— fiat : e and of the strong
e Cclmpacl] > [—arave] the distinction betws

rather than as one of
: i this depariure from
u::;ﬁlij' _ A0 ity 1o show that
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1S ame scholars believe that the change (3] — /& was later by 50 years than the ¢
and /3 — /&/. IF they are right, my exemple is a hypothetical, rather than s.n_ﬂ':';=
instance. This does not affect its validity, however, since the sxampie does not viald
constrainls on the structure or on the evolution of language.
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{e?) of (27 unnveml the _three :.'Ermpact nondiffuse (low) vowels to their nan-
mpact (mid) cognates; ie.. /8 — /&, /a — |y/, and /5] — /&/. Since the resulting
*Tfas. are still subject to (27c), [/ is immediately fronted to {&/. Thus, the falling
#ﬁ,:[. of /&f and &/ in [&/ does not require us Lo assume a separate fronting of
X {, provided that we allow rules to be added 1o places other than the end of
prammar O the end of its major subdivisions.

1at was stated above, fop e
lered rules;

| €y are satisfied,
replaced by their

C, is satisfied,

are replaced by XI

discussing (22) the effects of the addition of subpart (e} in Section VII, 1t
served that the addition of rules may result in a grammar which is not the
gt for the set of utterances it generates and that the identical set of utterances
be generated by a simpler grammar. Since the addition of subpart (&) to —
jminatcs also the phonetic contrast between the phonemes fa/ and /w/ in all
ces of the dialect, the question naturally arises whether such a su poression of a
tic contrast necessarily leads also to simplifications in the dictionary, In other
since [&( and /a/ are not in contrast phonetically, must this contrast also be
ted from the dictionary representation of lexical items? One's first reaction
panswer this question in the affirmative, for it seems pointless to use different
ifure complexes to represent segment-types that are never distinguished phonetic-
the innovators and '_" d vet there are cases where this would not he 50, where simplicily considera-
trily added at the endj orce us Lo maintain distinct representations of scgment-types that never con-
ltion of rules at otherp St phonetically.
the order of rulesin ertain Russian dialects, nondiffuse (nonhigh) vowels preceded by sharp (soft)
ive chronology, This i}:auts in pretonic position are actualized as /if or as (& depending on the vowel
tich both tense (long the accent, Of interest here are those among the dialects which possess the
:coming /6. Theten “seven vowel system,” a system that is substantially identical with that
1) and was also subjeo ted in (14)." In some of these dialects, the distribution of the pretonic
can be accounted fory governed by the rule:
ve in (27) by the addi
part (d}; i.e., at a pla

the unordered rules, f
ive, Since there is np
ge at which it was subjeg
v, the acceptance of the
considerations of simy

1 requirement that lin

after sharp consonants, nondiffuse vowels in pretonic posi-
tion are pronounced /i/ if the accented vowel is compact (28)
- (/24 /), otherwise they are pronounced /a/

'p'dinlecw. which are subject to what is technically known as “dissimilative
of the Obojansk type,” we find, therefore, that [5.21'0/f village (nom. sg.) is
Ced [s,al'e], whereas [s,o1'sm/ village (instr. 5g.) is pronounced [s.il'am]. ln

—_— i
+ vocalic

he enw. | —consonanial
+tense

Honeme that derives historically from o/ under rising tone is represented in (14) as
the refiex. of 1he so-called * jot' " is represented in {14) as je/, Other reflexes of Old Russian
and of the strong jerr are represented in (14) by [af and (m/, respectively, T regard
the diztinction between the two types of (o and of /e, as one of OUNCOMPact versus
mather than as one of tense versus lax, a3 is done in most dialectological studies, | hope
s departure from tradition in o study now in preparation, in which, incidentally, I
Sy o show that the “dissimilative jakan’s of the Zizdes type" is a special
See now my “Akan'c: the treatment of nondilfuse unstressed vowels in Southern
alects,” (in press),

30 years than the chan|
if, rather than an 3¢
ample does not yiolaies
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some of thess dialects, the distinction between compact /o/ and /=/ and nongor
fo/ and /e/ is lost, yet the vowels in pretonic position are treated as befors
[5,il"am] but [s.al’al. In such dialects, therefore, phonetically identical seppm

mmerge into [&/. Su
delition of subpart (d

—[a]— produce distinet resules in the distribution of the pretonic vowel, (& [+compact]
distinction between these etymologically distinct yet phonetically identical v
were to be eliminated from the representation of morphemes, the statementaf
; distribution of the pretonic vowel (28) would become hopelessly comp b. [x7-
: Considerations of simplicity would dietate that the distinction between the '-' 3
tive segment-types be maintained and thar their phonetic coalescence be aceg — fiat
for by adding to the end of the grammar the rule: d*. | +compact
— grave
|+ vocalic G [+flat] -
[—compact] == [ +compact] in the environment | — ?{;snnantal u-:z et Batprs the
— diffuse

netically actualized as

The two possibilities discussed in Sections X and XI—that of adding ru]cs-.tq';.'ﬁit‘: k=
grammar at places other than the end and that of maintaining a phonemic distineH result of adding (d*),

lemented as follows:

suggest that phonemes that have fallen together at one stage in the evolut]
language may at a later stage emerge again as completely distinct entities. The] :
being made here is that it is not only that phoneme types that have merged 3

ie that the changes
ates the phionetic di
Blne representation of all
73] is that given in |
unting for the chan
tion X1, /a/and &/
‘phonctically as [m=/.
could then affect the
At example just review
25 of historical lingu
i English, the refiex
dle English long (&/, b
SIS with laze rather than
und; reflexes of /&/ no

development has usually been regarded as impossible on theoretical grounds,
our theory is correct such developments are anvthing but impossible.

As an hypothetical example, consider a language containing the seven ¥0
systemn shown in (14) which is subject to the phonetic rule (23) causing all reflexes

S
UThese phenomena have recently been discusscd by K. F. Zaxarova " Arxaiceskie tipy "iﬂ@mﬁ; i
voogo jakan'ja v govorax Belgorodskaj i Voronezskoj oblastej,”” Materialy fssfedavanifa pa r.lgﬂaﬁr; T
dialektologil (Moscow, 1959), with the significant comment that “jakan'e of the ObojdaSE
can continue to exist in dialects in which the system of stressed vowels corresponding 10 [M%’Ek L
of fakan’e—M. L] is being or has already been lost.,” (p. 21). ) EI'#‘?
Cases where distinet morphephonemic processes take place in what from a phonetic il
view are indistinzuishable contexts are Dy no means rare. An inricate sxample is disciss
Chomsky and me in our forthcoming Seund Partern of English. We show that, in order 10
for the different stress patterns of such pairs as Ayperboia and avocads, for the differencs
length in such pairs as bafm and bomb, and for a few other phenomena, it is necessary 2
a distinction between lox [3/ and tense (a/ even in General American where thess two 5220
are phonetically never distinct, ] _ _ o A A
A l]ur-;_l J_:x.nmp]c. is prguded I:q.r thiose ]_N-c:r[h.r:rn Hua:._uul l.!]-:l]El:Ts. in which t E: e are not takinginto consi
become fs/, The distinction between effricate and continuant must, h.;.wf.:w-.'cr. e Eralions mav lead L Tor |
dictionary in order to account For the fact that in position before fef, the (5 which is t 3 L i radicall :.R fa r‘I'-L'
the affricate fef is not sharped, whereas the refiex of the continuant is :;halr::l-::d:.e-g- lf—"_ﬁﬂ-s i Iy that of 1h=irr}~:hillldhrc|:|
Jax and Jl,ic’e! face are implemented phonetically as [Lis,’s] and [1,is'e]l, respective :

< 5 ezt for the speech of
Orlova, Ietorifa afrikar ¢ russkom jazyke (Moscow, 1939), especially pp. 164-166. Homs 110 of o palavnee

Bt for this, we assum
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jaf and /! and RONEamy
are trealed as befare
netically identical seome

o merge inte /®/. Suppose that (23) were to be modified as shown in (30) by
dition of subpart (d*) before subpart (b) rather than after subpart (c):

“the pretonic vowe. {2 [*+oompacy] — [-diffuse]
thonetically identicafy I na§al i
shemes, the statemepe ok i [X] — ;S,u-[de; ;
:ome hopelessly compjy 2 i 1:01:::.: - +vocalic C
tinction between (s +contnuant | b inthe eny, [—c J {30)
. 2 — flat — griive onsonanta
tic coalescence e accoun d*, | +compact |+ [—compact]
— grave

T . [+flat] = [+grave] J

—':1[_};5""1am“i , o that before the addition of subpart (d*) the original seven vowels are

— diffuse |

feally actualized as follows:

(31)

aining a phonemic dis iiicesult of adding (d*), which coalesces [/ — [e/, the original seven vowels are
pented as follows

1@ stage in the evolutigmy
:ly distinct entities.
/pes that have merg

» 'J,-'

| (32)

:erging phonemes Corresy
sviously coalesced. Thed
on theoretical gruum_l
but impossible.

containing the seven]
il (23) causing all refle

that the changes cannot be explained if it is assumed that because (23)
izs the phonetic distinction between &/ and faf, this distinction is also lost
epresentation of all morphemes, so that the phonemic system corresponding
14 that given in the lower row of (31). No difficulties are experienced
ginting for the change if we postulate that, for reasons of the kind discussed
#inn X1, /a/ and /&) remained distinct entities even though every (af was actual-
netically as /a/, Subpart (d*), which was introduced at a later point in
ild then affect the original seven vowels as shown in (32).18

ample just reviewed suggests a possible solution to some of the traditional
fhistorical linguistics. Thus, for exampile, it is well known that in Eliza-
nglish, the reflexes of Middle English long [&f rime with the reflexes of
nelish long /3f, both of which are assumed to have hecome &; e.g., beat
0ate rather than with feer. In thelate seventeenth century, a radical change
reflexes of /&) now rime with those of /8] rather than with those of faf. To
rthis, we assume that Middle English had a tense vowel svstem like that

rova " Areald ;
Materialy | insledovamf
at “fakan'e of the 0D
vivwels corresponding fa i

in what from &-phol
itricate example isd
Wi show that, in groceto
moeado, Tor the dilenens

[omena, 1t 1% necessd
ican where these tWDSS

dects in "'""_l'-"!'érm;u Etottaking into consideration here the fact that after theaddition of sub part (d*), simplicity

s, howey Tt g Msimay lead us to postulate a six vowel system like that in the lower row af Eqg. {32)
e e, the ::I M S radically Rule (30). This would not afect the grammar of the carriers of the change,
1“;’5[’;?2_.”]'”]_;5];:@1; Te of their children, Since it is the change itself that is of interest here. rather than its
in 13 €l

[64-1661 for the speech of the next generation, the simplifications in the grammar of the later
sdalty pp. i e of no relevance.
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in (14) and, moreover, that in the Early Modern English period, this tenga
system was subject to (23), now appropriately modified to affect tense
only, which caused /a/ — /& [cf. (31)]. We then postulate that the Greg
Shift operated on this system, thereby yielding the following reflexes of the g
seven vowels:

which are the long vowels of Shakespeare and his contemporaries. Assume fig

that the various morphophonemic processes of English, in particular the sh
of long vowels which played such a major role in derivational maorphology,
the maintenance of the original seven vowel system in spite of the rather
transformations cffected by the phonetic rules which now include not ol
but also the analogue of the Great Vowel Shift. The changes in the late sevest
century can then be accounted for by postulating the addition of (d*):
1.e., the replacement of (23) by (30). Operating on the original seven vowel
of (14}, (30) followed by the Vowel Shift rule yields the following correspond

I el @8 B
I e [ [
o aw

8 1 g o na

PThe comments on the histofy of English are meant to he merely suggestive, A detall
of this tepic is being planned by my colleague 5. 1. Keyser.
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