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(124), where the three bracketed expressions are the three noun phrases in the predicate:
(124) This is [the cat that caught [the rat that stole [the cheese]]]

Clearly, the intonational structure of the utterance does not correspond to the surface
structure in this case. Rather, the major breaks are after cat and rat; that is, the sentence
is spoken as the three-part structure this is the cat—that caught the rat—that stole the cheese.
This effect could be achieved by a readjustment rule which converts (124), with its multiply
embedded sentences, into a structure where eac}; embedded sentence is sister-adjoined in
turn to the sentence dominating it. The resulting structure appears then as a conjunction
of elementary sentences (that is, sentences without embeddings). This allows us to say that
intonation breaks precede every occurrence of the category S (sentence) in the surface
structure and that otherwise the ordinary rules prevail. But it can certainly be argued
plausibly that this ““flattening™ of the surface structure is simply a performance factor,
related to the difficulty of producing right-branching structures such as (124). The various
restrictions on the use of right-branching structures certainly seem to be a matter of per-
formance limitations rather than of grammatical structure, just as the well-known condi-
tions on self-embedding (see Chomsky, 1965, Chapter 1, §2) are obviously a matter of
performance rather than of grammatical structure. Hence it can certainly be argued that
these problems do not belong to grammar—to the theory of competence—at all.

Similar questions arise in connection with the notion of *‘phonological phrase,”
which we have mentioned several times. It is clear that the rules of the phonological com-
ponent do not apply to strings that exceed a certain level of complexity or a certain length,
and that therefore certain readjustment rules must apply to the syntactically generated
surface structure to demarcate the strings to which the rules are limited, that is, the strings
that we have called ““phonological phrases.” We might, for example, try to incorporate
into the grammar certain readjustment rules which assign the feature [+ phonological phrase
boundary] to the # boundaries associated with certain constituents and then impose the
condition that the transformational cycle cannot apply to a string containing this feature
(which, of course, would have to be assigned along with conventions that guarantee that
the full utterance will be analyzed into a sequence of phonological phrases, each a con-
stituent of the adjusted surface structure). The rules that introduce this feature will have to
take account of syntactic structure, but they will also involve certain parameters that relate
to performance, e.g., speed of utterance. An interesting attempt to develop such rules has
been made by Bierwisch (1966). We have nothing to add to his proposals, and we therefore
omit any further discussion of phonological phrases.

This discussion by no means exhausts the topic of readjustment rules. We could go
on to list many examples of constructions that seem to show a discrepancy between the
syntactically motivated surface structure and what is apparently required as an input to
the phonological component. We do not have any further substantive proposals or analyses,
however. In fact, as noted earlier, our discussion of syntactically determined phonological
processes has been extremely restricted in scope. We have attempted to give a systematic
presentation of a very limited range of intonational phenomena. Although there is a sub-
stantial literature on intonational and prosodic features in English, it is largely restricted
to citation of examples, and we cannot draw on it for any significant insight into processes
of a general nature. Our inability to provide a more explicit theory of readjustment rules
is in part a consequence of the limitations of our investigation of syntactic determination of
phonetic shape.
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7. Diacritic features

Many grammatical rules apply only to certain lexical items. For example, in a language with
a rich inflectional system, such as Latin or Russian, it is necessary to divide all noun stems
into several declensional classes to account for the phonetic realization of the gender,
number, and case features. These classes may play no other role in the grammar; in par-
ticular, they generally have no syntactic function. We shall represent this rather peripheral
classification with special * diacritic features” in lexical entries. Thus, in the grammar of
Russian there will be, for example, a diacritic feature associated with all feminine nouns
which will differentiate the ““third declension” stem /dal,/, *“ distance,” from the *second
declension” stem /dol,/, *“ portion.”

In the phonology proper, we also find quite commonly that rules apply in a selective

‘fashion and thus impose an idiosyncratic classification on the lexicon. Often there is a

historical explanation for this idiosyncratic behavior, but this is obviously irrelevant as far
as the linguistic competence of the native speaker is concerned. What the speaker knows is,
simply, that a given item or set of items is treated differently from others by the phonological
component of the grammar.

In English, for example, we have noted that it is necessary to classify many lexical
items in terms of a feature that, roughly, distinguishes items of Germanic origin from other
items; and for certain rules, such as Velar Softening, we need a further classification of the
non-Germanic part of the vocabulary into items of Greek and Romance origin, roughly.
This classification is functional in the language and must be presumed to be represented in
the internalized grammar. It is justified not by the historical development of the language
but by the applicability of phonological and morphological rules.

~ Parallel instances may be cited from a great variety of languages. For example, in his
stuﬁy of Turkish phonology, Lees (1961) makes use of a classification that corresponds
closely to Turkic or Arabic origin. Similarly, Lightner (1965a) has shown that the phono-
logical component of Modern Russian requires at least the following three classes of
+Slav1? ], [+Slav1f: ] (= Church Slavonic).?? Thus, for
+Russian | [ — Russian
instance, Russian has the ‘“ second conjugation ”’ verbs [voraci], ““ I turn,” and [voz # vrasci],
T return.” These two verbs are derived from an underlying root [uert/, which figures both

lexical formatives: [—Slavic], [

- in the “Russian” and in the *“ Church Slavonic® components of the Russian lexicon. All

[+ Slavic] forms undergo “liquid metathesis” in the environment C,;. The [+ Russian]
forms, however, are first subject to vowel doubling (i.e., /or/ — [oar], whereas the [ - Russian]
forms are first subject to tensing (i.e., for/— [5r]). Since tense vowels are unrounded, and
ultimately laxed, we find in the Church Slavonic forms the derivation [or/— [5r]— [r5]
(and ultimately)— [ra]; whereas in the Russian forms we derive [or/— [o0r]— [or2]. In

addition, in the Russian forms stem-final [t/ alternates with [€] in the first person singular
 present tense of this class of verbs, whereas in the Church Slavonic forms the stem-final

Jt] alternates with [SC]. &
In these instances the categories to which lexical items are assigned account not only
for their phonological peculiarities but also for their behavior with respect to various

22 The names we give to the categories designate their major historical source, but, of course, are not ety-
mologically justified in detail.
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morphological processes such as the choice of derivational affix and freedom of com-
pounding.

Lexical items may also belong to categories that are much less general than those
just illustrated. In fact, not infrequently an individual lexical item is exceptional in that it
alone fails to undergo a given phonological rule or, alternatively, in that it is subject to some
phonological rule. The copula is an example of such a highly deviant item in many languages.

The natural way to reflect such exceptional behavior in the grammar is to associate
with such lexical items diacritic features referring to particular rules, that is, features of the
form [orule n], where o is, as before, a variable ranging over the values + and — and n is
the number of the rule in question in the linear ordermg We must then establish precise

conventions that will have the effect of excluding an item specified as [—rule 7] from the’

domain of rule . This can be done in various slightly different ways.
A reasonable approach within our framework seems to be the following. Suppose
that rule » is (125):

(125) A > B | X—7¥

By convention, one of the features contained in 4 will be [+rule #], thus requiring that any
segment to which the rule applies be specified as [+rule #]. Secondly, we assume that
for each rule m of the phonology, the feature specification [+rule m] is automatically
assigned to each unit of each lexical matrix.?? After this obligatory assignment of [+ rule m],
for each m, to each unit in the lexicon, we apply convention (126):

126 All nonphonological features of a given lexical item are distributed to every unit
of this item.

In particular, if a given lexical item is a human noun in the k* declensional class which is
an exception to rule n, then the feature specifications [+r{oun], [+human], [+kt de-
clensional class], [—rule #], now reinterpreted as on a par with phonological features, are
assigned to each unit in this lexical item. The assignment of [~rule m], for any m, modifies
the specification [+rule m] determined by the preceding convention.>* The ordinary con-
ventions of rule application will now prevent the application of rule # to any of the phono-
logical units of an item marked in the lexicon as an exception to rule ».

A few comments are necessary about this particular way of handling exceptions.
First, we assume that the readjustment rules that convert a syntactically generated structure
to an appropriate input to the phonology may modify or introduce diacritic features. In
particular, then, they may affect specifications of the/type [arule m]. One might also raise
the question whether the rules of the phonology themselves may modify these features; for
example, should we permit rules of the form (127):

(127) A — [—rulen] | Z—W
Such rules add greatly to the power of the phonology. Suppose, for example, that rule (125)

23 In terms of the system developed in Chapter Nine, we assume, simply, that [+rule m] is the * unmarked ”
value for the feature [rule m], for each m.

24 Convention (126) makes it possible for phonological rules to refer to any syntactic or semantic property
and is thus, no doubt, far too strong. Various modifications might be proposed, but we will not go into
this matter,

AN
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applies as indicated except in the context Z—— W. By ordering rule (127) before rule (125),
we achieve exactly this effect. Therefore rules of the form (127) permit us to formalize the
notion * except”’; in other words, they permit us to refer to contexts in which a rule does
not apply, as well as to those in which it does apply. This is true even if we permit a rule
such as (127) only when it is rule n—1 in the ordering, so that it can be reformulated as (128):

(128) ' A — [—nextrule] | Z— W

If we permit rules such as (127) to appear more freely, we add still greater power to the
phonology. At various stages of our work we have experimented with rules of the form (128)
and of the more powerful type (127), but we have not found any convincing example to
demonstrate the need for such rules. Therefore we propose, tentatively, that rules such as
(127), (128), with the great increase in descriptive power that they provide, not be permitted
in the phonology: the feature [ —rule #] must either be introduced by readjustment rules or
appear as a diacritic feature in the lexical representation of an item.
Furthermore, observe that our first convention assigned the feature [+rule »] only
to the unit 4 in (125), and not to the units of X and Y. Suppose, then, that we have a string
X'A'Y’... such that A’ is nondistinct from 4, and X', Y’ are nondistinct from X, ¥
except with respect to the feature [rule #]. Suppose further that X’ and Y’ contain units
which are specified as [—rule n] but that 4’ is specified [+rule z#]. The convention we have
suggested would permit rule n to apply to ... X’4’Y’... under these circumstances; but
the application of rule n to this string would be prevented if we were to adopt an alternative
convention which assigned the feature [+rule n] to each unit of 4, X, and Y in rule (125),
thus requiring not only that any segment to which the rule applies be specified as [+rule #]
but that the contextual segments be so specified as well. In brief, the issue is whether the
context in which a segment appears should be permitted to block the application of a rule
to this segment, even if the segment itself is not specified as an exception to this rule. It is
easy to invent examples that militate against this assumption, but we have no clear cases
in a real language. Considerations of plausibility, admittedly weak, have led us to adopt
the convention proposed above which blocks application of a rule only when the segment
to which the rule applies is itself identified as an exception to this rule. There is, in fact, one
sort of example that suggests that our convention is inexact. Suppose that we have a rule
of epenthesis such as (129):

(129) ¢$ — B | X—7Y

Suppose further that a lexical item W = XY is an exception to this rule and is lexically
marked as such. Our convention does not permit us to express this fact, but the alternative
that we have rejected would allow it to be expressed readily. Such examples suggest that we
reformulate the convention slightly, so that rule (125) is inapplicable to a string ... X'4’'Y"’

. (where X, 4, Y are nondistinct from X', 4’, Y’, respectively, except with regard to
the feature [rule n]) if A is specified [—ryle n], as in the earlier convention, or if the formative
containing A4’ is specified [—rule n]. This modification, which we will not take the trouble
to make precise here, would account for examples such as the exceptions to epenthesis
‘without permitting the full range of difficulties that appear to be possible consequences of
the convention we have rejected, which assigns [~—rule n] to each unit of 4, X, and Y in
(125). Obviously, additional empirical material is needed before this matter can be settled.
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Finally, notice that our conventions imply that in a given lexical item either all
segments that otherwise satisfy the condition for application of some rule will be subject
to the rule or no such segments will be subject to the rule; for it is the lexical item rather
than an individual segment that constitutes an exception, at least insofar as exceptions are
indicated in the lexicon. For example, if a language has a rule voicing intervocalic stops
and a given lexical item containing several intervocalic stops?® is marked as exempt from
this rule, then, in general, all intervocalic stops in the lexical item will be exempt from
voicing. We shall not exclude the possibility that in the situation just presented an item is
doubly exceptional in that one of its intervocalic stops is subject to the voicing rule; how-
ever, this will be quite costly, for a special readjustment rule will be required to supply the
intervocalic stop in question with the feature [+ Intervocalic Voicing Rule]. The diacritic
features, as noted earlier, will thus have two sources, the lexicon and the readjustment
rules. An example illustrating the way in which readjustment rules operate in such cases is
discussed at the end of this section.

With the help of diacritic features, we can deal with many phenomena involving
prosodic features—for example, the behavior of stress in languages such as Russian or
Bulgarian, and pitch in languages such as Japanese or Serbo-Croatian. The salient property
that distinguishes stress in Russian or Bulgarian from other phonological features is that
once it is determined which vowel in the word receives the main stress, the stress contour
of the word is also determined. The fact that stress must be indicated for only one vowel of
a word suggests that this vowel be designated by means of a diacritic feature associated with
the root of the word. There appears to be a fair amount of evidence—although a definitive
demonstration is still lacking—that the location of this vowel in Russian words can be
determined by quite simple rules, given the structure of the word and some idiosyncratic
information about the stress behavior of the root (in particular, whether or not the root
takes stress; if not, whether main stresses must be placed on the suffix following the root or
on the case ending; etc.) Once these facts are known, the location of the main-stressed vowel
is directly determined. In terms of the framework that has been developed here, this means
that the root will have to be provided in the lexicon with a few (perhaps two or three)
diacritic features which will then provide enough information for the rules to locate the
main stress on some vowel in the word. Subsequent rules then determine the stress contour
of the word.

The situation is rather similar in Serbo-Croatian and Japanese. As has been shown
by Browne and McCawley (1965) for Serbo-Croatian and by McCawley (1965) for Japanese,
the tonal contour of the word can be determined by simple rules, once the location of the
vowel with high pitch is determined. As in the case of Russian stress, these facts suggest
that we utilize a diacritic feature associated with the lexical formative rather than phono-
logical features associated with a given vowel in a word. Similar mechanisms have been
shown by Heeschen (1967) to account for the very intricate prosodic features of Lithuanian
words. '

The situation in these languages thus differs from that obtaining in true tone lan-
guages, such as Chinese or Mixtecan, where, as observed by McCawley (1965), ‘“the
number of possible pitch shapes [our ¢ tone contours —NC/MH] increases geometrically as
the length of the morpheme increases, rather than arithmetically as is the case in Japanese.”

25 These segments may not be intervocalic stops in the lexicon but only at the point where the rule in question
is reached in derivations; correspondingly, we are not concerned here with intervocalic stops of the lexicon
if they do not have this property at the point in derivations where the rule in question applies.
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In languages such as Japanese or Russian, one need at most determine the location of a
single vowel in the word in order to determine the tonal contour of the word, whereas in
languages such as Mixtecan or Chinese, each vowel in the word may have its own distinctive
prosodic features. Only in the latter case might it be proper to mark the prosodic features
for each vowel in the lexicon rather than associating a few diacritic features with the lexical
item as a whole.

Another type of phenomenon that is appropriately handled with diacritic features is
vowel harmony, which is found in languages in all parts of the world. A particularly in-
structive example occurs in Nez Perce, an American Indian language. According to Aoki
(1966), on whose study the following remarks are based, Nez Perce has, phonetically, the
five vowels [iu o a ®]. The [o] is always round, but in the high back vowel [u] rounding
appears to vary a great deal. The words of Nez Perce fall into two classes with regard to
their utilization of vowels; in the words of the first class the vowels are selected from the
set [i a o]; in the words of the second class the vowels are chosen from the set [i = u]. Nez
Perce words are composed of strings of morphemes. The morphemes themselves constitute
two mutually exclusive categories: morphemes of the first category, to which we shall
attribute the diacritic feature [+H], appear in words of the first class only, whereas mor-
phemes of the second category, which we shall designate as [—H], appear in words of both
classes. Hence [+ H] morphemes show no vowel alternations and select their vowels from
the set [ia o], whereas [—H] morphemes exhibit the vowel alternations e~ and o-u,
depending on whether the morpheme appears in a word of the first or the second class. For
example, the first person possessive pronoun morpheme [na 7}-[n?] is [—H]; we therefore
have [na?-}-t6-t], “my father,” but [ne? +m#x], *“ my paternal uncle.” On the other hand,
the morpheme for father appears everywhere with the vowel [o], and must therefore belong
to the category [+ H]. Since morphemes containing the vowel [i] may be either [+ H] or
{—H], this property must be indicated with the help of a diacritic feature rather than de-
rived from the phonetic features of the vowels. Moreover, the sets of vowels in the two
classes of words—[ia o] and [i @ u}l—are not natural classes in any reasonable phonetic
framework. This represents further evidence that the categorization should not be based
on phonetic features. '

In order to account for the facts just sketched, it is necessary to postulate a readjust-
ment rule that distributes the feature [+ H] to all segments of a word containing a single
[+ H] segment. (As noted above, a universal convention distributes all diacritic features to
all segments of a given lexical item.) This readjustment rule might have the following form:

#X[+H] Y——}
—Z [+ H) W#

As a consequence of (130), words containing a [+ H] morpheme will have all their segments
marked [+ H]; all other words will contain only segments marked [—H]. We now need to

postulate in the lexicon only the three vowels /i u a/. The phonological rules (131) will then
supply the correct output:

/(131> [—back] / +low

(130) [+seg] — [+H] /{

[—high] / +back
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A certain amount of support for this analysis may be derived from comparing Nez
Perce with Sahaptin, which is closely related to Nez Perce genetically. Sahaptin has the

three-vowel system /i u a/, which corresponds to the Nez Perce system as illustrated in
(132):

( I 32) NezPerce i 1 o a =
N
Sahaptin 1u a

It is obvious that the relationship between the two vowel systems corresponds to the effects
of the vowel harmony rule (131). Since Sahaptin lacks vowel harmony, this correspondence
is precisely what one would expect.

A rule similar to (131) would account for the vowel harmony in such African lan-
guages as Igbo (Carnochan, 1960), Twi (Fromkin, 1965), and Fanti (Welmers, 1946). There
are, however, a number of differences between the vowel harmony in these West African
languages and that in Nez Perce. In the first place, in Nez Perce the diacritic feature is
distributed to the entire word only if it has the coefficient + ; in the West African languages
the diacritic feature is distributed to the word if it has either + or —. This can readily be
effected by use of the variable notation. In the West African languages, moreover, the
diacritic feature is distributed from stems alone (but see below), whereas in Nez Perce the
source of the [+H] feature may be any element in the word; if a word contains a single
[+ H] morpheme, the entire word is marked [+ H]. Finally, in the West African langnages
the diacritic feature in question is fully correlated with the phonological feature ““ covered.”
(See Chapter Seven, Section 4.5, for a discussion of the phonetic correlates of this feature.)
As a result, instead of (131), we have the much simpler rule (133) (where H represents the

diacritic feature governing harmony): g
+voc
(133) —cons} —  [ocovered]
aH

Rule (133), incidentally, fails to account for a curious assimilation phenomenon
which has been observed in the West African languages mentioned above. According to
Carnochan (1960, pp. 161-62), if a noun ending with a high vowel immediately precedes a
verb that is [— H], the high vowel is [—covered], even if the noun is {+H] and the vowel
should therefore have been [-+covered]. This can readily be accounted for by a special
readjustment rule which assigns the feature [— H] to high vowels in the position stated above,
or by a phonological rule that makes the vowel [—covered].

It would appear that vowel harmony in the Ural-Altaic languages can be characterized
by structurally similar rules. In a language such as Turkish there are four classes of har-
monizing words, rather than two as in Nez Perce or Igbo. This fact requires that we
supply each lexical item with two diacritic features instead of the single feature that was
required in Nez Perce and in Igbo. Ural-Altaic vowel harmony appears to be a process
that propagates from left to right, from the first vowel of the word to the last, rather than
being a nondirectional property inherent in each word by virtue of its containing a par-
ticular type of morpheme. This seems to us to be only a superficial phenomenon, however,
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resulting from the fact that in these languages prefixation is not utilized and words are
formed by suffixation alone. The evidence brought forward by Zimmer (1967) with regard
to Lightner’s analysis (1965b) of vowel harmony in Mongolian, which proceeded along the
lines sketched here, shows that there are certain cases where the evaluation measures that
have been developed up to this péint would fail to decide the issue clearly one way or the
other. As Zimmer notes, in order to resolve the matter in favor of the approach advocated
here, one would have to enrich the descriptive machinery in some way so as to make re-
adjustment rules such as (130) formally less complex, that is, more economical, than the
phonological rules having the equivalent effect. This seems to us the proper solution; since
vowel harmony is a process available to languages, this fact should be formally recognized
by incorporating into the theory a device especially designed to reflect it. At the present
time we are unable to make specific suggestions as to the nature of this device. The problem,
however, is not one of principle but rather one of a scarcity of data for choosing among
the many alternatives that readily come to mind.

It was observed above that diacritic features may be assigned to particular segments
by readjustment rules. This possibility may be illustrated by the following example from
the Russian conjugation.

It has been shown by Lightner (1965a) that in the underlying representations of
Russian there are two parallel sets of vowels, tense and nontense. The nontense high vowels
never appear in the output; they are either deleted by rule (1 34), or they are lowered by rule
(135) and thus appear phonetically as [e] or [o]:

#
(124
+voc
— —cons
- ¢ —_— —cons
—tense / C, o
+high {“h‘gh}
g +tense
+voc
(135) —cons —  [—high]
—tense

Thus, high nontense vowels are deleted at the end of a word or if followed in the next
syllable by a vowel which is tense or nonhigh; elsewhere, they become nonhigh. These
two rules account for alternations such as the following, in the nominative and genitive
singular:

jrut-tu/ — [rot] /rut+a/ — [rta] (mouth)
(BQ fliddu — [ed  fiddal — [Lda]  Gice)
(— [Lod])

@

Among the exceptions to rule (134) is the suffix [isk/. The vowel of this suffix is not
deleted by the rule if the stem to which the suffix is attached ends with a velar or palatal
consonant, that is, a consonant which is [—anterior, —coronal]. In the output, velars in
this position are usually actualized as strident palato-alveolars because velars before front
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vowels undergo the so-called “first palatalization” (see Chapter Nine). Thus we have
[s,ib,irskay], “Siberian,” [r,imskay], “Roman,” [ud,it,il,skay], “teacher” (adj.), but
[gr.é8iskay], “Greek,” [manasiskoy], “monkish,” [muZiskay], “masculine” (gram.) In
addition there is a further layer of exceptions to the exceptions just cited, namely, forms in
which the suffix fisk/ follows a nonanterior consonant but in which the vowel of the suffix
is deleted: e.g., [muSskdy], “manly,” [volsskay], “Volga® (adj.), [Eé8skay], “Czech™
(adj.) '

To account for the above facts, we may postulate a readjustment rule with the effects

of (137):
(1 37> +voc
—cons +cons
+high | — [—rule(134)] —ant | 4+ —-sk-
—back -D
—tense

Thlis rule exempts the vowel of the suffix [isk/ from deletion by rule (134) if the stem to
which the suffix is attached ends with a velar or palatal consonant, unless the stem is marked

with the special diacritic feature [+ D] which indicates that it is an exception to the readjust-
ment rule (137).

8. Lexical representation

A language contains a stock of items which, under various modifications, constitute the
words of the language. Associated with each such item is whafever information is needed
to determine its sound, meaning, and syntactic behavior, given the system of grammatical
rules. Hence this information ultimately determines the sound and meaning of particular
words in specific linguistic contexts. Evidently, this knowledge constitutes part of the
knowledge of the speaker of the language. He makes use of it not only in his normal
linguistic behavior, but also in explaining the meaning of a word, in distinguishing rhyming
frc-)m nonrhyming pairs of words, in determining whether verse is properly constructed
(gx.ven certain canons), in seeking a word with a particular meaning, and so on. To represent
this aspect of linguistic competence, the grammar must contain a lexicon listing the items
which ultimately make up the words of the language. Clearly, the lexicon may contain
different items for different individuals, and a given speaker may revise and expand his
lexicon throughout his life.

As noted above, knowledge of lexical structure goes beyond familiarity with a list
of lexical items. For example, speakers can distinguish in various ways among items that
are not in their lexicon. Certain *“ nonsense” forms are so close to English that they might
be taken by the speaker to be accidental gaps in his knowledge of the language: e.g., brillig
karulize, thode. Other forms, such as gnip, rtut, or psik, will almost certainly be ruled ou’;
as ““not English.” To account for these and other facts, we must assume that there is more
structure to the internalized lexicon than merely the list of known items. An examination of
the additional structure that must be presupposed is the subject of the present section.

In order for a lexical item to be used in a well-formed sentence, two types of in-
formation are required. First, we must have information about the syntactic and morpho-

i
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logical characteristics of the item; we must know, for example, that the item write is a verb,
that it takes an inanimate object, that it is an irregular verb of a specific subtype, and so
on. As we have seen, information of this type can be provided by the syntactic and diacritic
features that form part of each-lexical entry. The second type of information required for
proper use of a lexical item relates to its physical, phonetic actualization. Such information
is embodied in a classificatory matrix in which the columns stand for the successive segments,
the rows represent features, and the entry at the intersection of a particular column and
row indicates whether the item in question belongs to the category of items that are posi-
tively specified or to the category of items that are negatively specified for the given feature
in the particular segment. As indicated above, classificatory matrices are ultimately con-
verted into phonetic matrices, in which the columns represent successive phonetic segments
and the rows represent specific phonetic features, that is, aspects of vocal tract behavior
that are under the voluntary control of the speaker,?% and into internally produced elements
that play a role in perceptual processing. '

Other things being equal, the more direct the relationship between classificatory and
phonetic matrices, the less complex—the more highly valued—will be the resulting grammar.
Insofar as language-specific rules are proposed that express an indirect relation between
classificatory and phonetic matrices, these rules must be justified by showing that they lead
to economies in other parts of the grammar that more than compensate for the complexity
that they introduce.

Languages differ with respect to the sounds they use and the sound sequences they
permit in words. Thus each language places certain conditions on the form of phonetic
matrices and hence on the configurations of pluses and minuses (indicating membership
in one of a pair of complementary categories) that may appear as entries in the classificatory
matrices of the lexicon. These constraints make it possible to predict, in a given language,
the specification of features in particular segments. Such predictability applies to segments
in isolation (e.g., in Finnish, all obstruents are voiceless) as well as to segments in particular
contexts (e.g., in English, /s/ is the only true consonant admissible before a true consonant
in word-initial position). Rules describing these constraints can readily be formulated
within our framework, and can be interpreted as specifying the coefficients of particular
features in particular environments. It is therefore natural to propose that such rules be
incorporated in the grammar and that the features that are predictable be left unspecified
in lexical entries (Halle, 1959). If we then extend the simplicity criterion to the lexicon, we
can distinguish between admissible and inadmissible matrices (possible and impossible
words) in what seems a natural way. Thus, when a rule specifying coefficients of features in
certain configurations is added to the lexicon, the predicted values can be left unspecified
in lexical entries. We might propose that if the number of predicted coeflicients is greater
than the number of specified features in the rule in question, then the addition of the rule
to the grammar represents a true generalization. Once added to the grammar, this rule
excludes certain unattested configurations that would be inconsistent with it. On the other
hand, when all such rules are added, there will still be many unattested configurations con-
sistent with this ““ simplest set”” of rlges; these, then, would be the ““accidental gaps,” the

26 The interaction among successive segments and specific features may be complex, and the principles that
relate a phonetic matrix to a physical event obviously involve processes that go well beyond a segment—
that may even involve whole utterances. Hence it should be understood that when we speak of successive
phonetic segments we do not refer to simple temporal succession, and when we refer to aspects of vocal
tract behavior we do not presuppose independence of these aspects.
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admissible, unrealized matrices. Thus we can draw the distinction between admissible
and inadmissible configurations in terms of a rather natural extension of the method of
evaluation to the lexicon.?”

The rules that describe lexical constraints in this fashion have been called * mor-
pheme structure rules” or *“lexical redundancy rules’” and form a part of the readjustment
component. In many respects, they seem to be exactly like ordinary phonological rules, in
form and function. Thus certain regularities are observed within lexical items as well as
across certain boundaries—the rule governing voicing in obstruent sequences in Russian,
for example—and to avoid duplication of such rules in the grammar it is necessary to regard
them not as redundancy rules but as phonological rules that also happen to apply internally
to a lexical item. Nevertheless, there are certain difficulties in formulating redundancy rules
within the framework outlined for ordinary phonological rules, difficulties which suggest
that the conception just sketched is in need of revision.

It was observed by Lightner (1963) that the appearance of unspecified features in
lexical representations allows for specious simplifications. The problem arises in connection
with the convention for application of the rule 4 — B | X—— Y to a matrix when features
mentioned in 4, X, or Y are unspecified in this matrix. For example, consider the rule (138):

(138) [+4] — [+B5]

A convention must be established to determine whether or not the rule should apply to a
one-segment matrix unspecified for the feature 4. Two fairly natural conventions suggest
themselves. Let R be therule 4 — B[ X —7.

(139) The rule R applies to a matrix M only if XA Y is a submatrix of M.

140 The rule R applies to a matrix M unless M is distinct from X4 7, in the sense of
distinctness defined in (11).

Under convention (139), the rule (138) would not apply to a segment unspecified for the
feature A ; under convention (140), on the other hand, the rule (138) would apply to such a
segment. However, Lightner showed that both conventions lead to specious simplifications
in that they make it possible to distinguish items that are not represented as distinct in the
lexicon. We can see this from the following examples. -

Consider two segments which are nondistinct, one totally unspecified except for the
feature [segment], and the other specified only for the feature [X]:

(141) | [+seg] , [i;ﬁg]

Suppose that the two segments of (141) are subject to rules in accordance with the con-
vention (139). Given the rules (142), we obtain the derivations (143):

@ [+seg] — [~7]
(142) ®) [+X] — [+7]
© [-¥] — [-X]

27 For additional discussion, see Halle (1959), Chomsky (1964), Chomsky and Halle (1965).
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[+seg] [ +seg]
(1(43) Y
+seg [+seg]  RuLE (1422)
[— Y‘] +X
| — T |
+seg ] RULE (142b)
+ X
[+Y ]
+seg RULE (142c)
&
-Y

Thus the rules (142) have converted nondistinct segments into segments that are distinct
with respect to all features.

Assume now that the two segments of (141) are subject to rules under the distinctness
interpretation of convention (140). Then these segments can be rendered distinct by the
rule (144):

(144) [-X] — [-X]

If rules of the type (144) are disallowed on general grounds, the same incorrect result as in
(143) can be obtained by the set of rules (145):

—~

' (@ [+seg] — [+7]
(145) ® [-X] — [~Y]
© [-¥] — [-X]

With these rules, we have the derivation (146):

+se +seg
(1 4 6) [+segl [ e ]
[ +seg] +seg RULE (145a)
|+ Y | [%—X }
+Y
[ +seg ] RULE (145b)
[ —Y ]
[ +seg] RULE (145c¢)
-X
[—Y |

It is clear that derivations such as (142) and (146) must not be allowed, since they permit
us to distinguish three entities with the use of a single binary feature: the rules (142) or

+se .
_(145) allow us to distinguish [+seg] from [+ Xg}; an analogous set of rules will allow us

-+seg

X ] by definition.

to distinguish [+seg] from [—%—:e,g]’ which is, of course, distinct from [
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If derivations such as (143) and (146) are allowed, the classificatory features are no longer
binary, but rather ternary, for an unspecified feature can be distinguished from both a
positively and a negatively specified feature. Hence, in a system such as this, the fact that
no cost attaches to unspecified features represents a specious simplification, since lack of
specification is treated as a value distinct from—and thus on a par with—the values plus
and minus.

As a matter of fact, in our descriptive practice no such illicit simplifications were ever
made; the grammars were always so devised thatat the point at whicharule 4 » B[ X—— Y
was applied, all features mentioned in 4, X, Y had already been specified by prior rules
if they had not already been specified in the lexicon. It might therefore be proposed that this
be made a formal requirement on grammars; i.e., that we impose the condition (147):

147 A grammar is not well-formed if in any derivation the rule 4 - B/ X——Y is
available for application to a matrix M which is not distinct from X4Y and of
which X4 Y is not a submatrix.

The imposition of condition (147) fails to resolve the difficulty properly, however,
since it makes it impossible to determine whether a grammar is well-formed by an elementary
inspection of the grammar itself; instead it is necessary to examine a large class of deriva-
tions permitted by this grammar. This is surely an unacceptable consequence. A grammar
represents a particular speaker’s competence in some language. Since only well-formed
grammars are acquired and since such grammars are acquired in a reasonably short time,
the question of well-formedness must be decidable by a procedure that terminates quite
rapidly. Under condition (147), this is not the case; therefore, it follows that this condition
cannot realistically be imposed on grammars.?®

As an alternative to (147) it has been proposed that we impose the condition (148):

(148) Lexical entries must be pairwise distinct.

This requirement would rule out pairs of matrices such as those in (141). It would, however,
give rise to problems of a different sort, as pointed out by Stanley (1967).
Consider the following observations about lexical items in English:

49 (a) The segment preceding a final string consisting of a liquid followed by one or
1 ) more consonants is always a vowel.
(b) The segment following an initial liquid is always a vowel.

More formally, these two facts might be embodied in the following two redundancy rules:

() @ e [T ] =] )+
O trsegl > [F] [ [0 ]

It is clear that given these two rules it should be unnecessary to specify in a lexical entry
that the initial segment in an item such as ifk or the second segment of an item such as rip

28 The discussion of rule (20) in Chapter Nine presents further difficulties associated with this convention.
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+vocalic ] We should therefore represent the features * vocalic™ and *‘ consonan-
~consonantal
tal” in the two lexical items as in (151):
( 1 51) (a) rip  vocalic + -
consonantal | -+ +
(by ilk  vocalic + | -
consonantal 4 |+

We note immediately that the two matrices in (151) are not distinct and therefore violate
condition (148). In order to make the matrices distinct, we have to specify the feature
“ consonantal >’ in one of them. This specification, however, is redundant in the sense that
it is predicted by (150); furthermore, the choice of the lexical entry to be specified in this
way is quite arbitrary. These facts suggest that condition (148) is not altogether appropriate.

Observe that the choice of the item in which the redundant feature is to be specified
in (151) depends on the order that we establish among the rules in (150), if we accept some
analog of (147) as an appropriate requirement for grammars. If we let (150a) precede (150b),
then the redundant feature must be specified in the representation of rip; if the order is
reversed, the redundant feature must be specified in the representation of ilk. In neither
case, however, can one provide a motivation for the order chosen. This would seem to
indicate that there is something wrong with a requirement that redundancy rules apply in
a fixed order.

_ Tt has also been pointed out by Stanley (1967) that ordering of redundancy rules
can be used to effect specious simplifications of yet amother sort. Consider a language
which admits only lexical items with the structure CVCVCVCYV.... For such a language
we should postulate the redundancy rules (152a,b) (see page 344 for discussion of the

()* notation):

(122 @ Crsel = [ | [+ (eseallrsea)”

--cons

+voc
~—Cons

G) rsesl — |70 || —(Lrseallbsea® +

That is to say, counting segments from the beginning of the item, every odd-numbered
segment is a consonant; and counting segments from the end, every odd-numbered segment
is a vowel. As a result of these rules, the features *“ vocalic” and *“consonantal” need not
be specified in any lexical entry of this language. Assume now that we decide to “‘simplify ”
the lexicon even further by omitting a particular consonant X from the initial position in
all lexical entries of the form X. ... At first sight, it would appear that such an illegitimate
“simplification”” would be ruled out on the grounds that it destroys the very far-reaching

+ generalization about the structure of lexical items embodied in rule (152). Thus it would

seem that if the consonant X is omitted in initial position, this rule can no longer be a
redundancy rule, and therefore it will be necessary to specify in lexical representations
features which otherwise could have been left unspecified. This, however, is not true. As
foted by Stanley, nothing prevents us from reintroducing the (incorrectly) omitted con-
sonants by a rule that applies before (152). Hence, by the time (152) applies, the status quo

ante is restored.
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It is, of course, possible to rule out specious simplifications of the type just discussed
by the simple expedient of prohibiting redundancy rules that insert segments. Alternatively,
it is possible to achieve the same result by requiring that redundancy rules apply simul-
taneously rather than in sequence. The latter decision would make the redundancy rules
formally quite different from the true phonological rules.

The requirement that redundancy rules apply simultaneously is attractive in several
respects. For one thing, no good examples have been discovered of empirically significant
generalizations that result from ordering these rules. Hence any ordering that has been
presented has actually been rather unmotivated. In contrast, the ordering of phonological
rules has generally been discovered to be well motivated, and very narrowly constrained.
Furthermore, there are difficulties beyond those just mentioned that can be avoided if the
redundancy rules are regarded as unordered. As a case in point, Stanley (1967) cites the
restrictions on obstruents in Indo-European obstruent-vowel-obstruent roots. Since Indo-
European possessed the three series of obstruents in (153), we expect to find nine distinct
types of roots of the form obstruent-vowel-obstruent, as in (154):-

( 1 53) [ —voice ] [ +voice ] [ +voice
—aspirated —aspirated -+ aspirated
tek t *
154 e eg teg’:1
dek *deg deg

*dek  dPeg  dbegh

As is well known, forms of the types starred in (154) are not found. With ordered redundancy
rules, we might express these facts as in (155):

(155) [—asp] / + [ ~—son ][+voc

| —voice

[-son] — ([avoice] / -+ {;\S/(c))?ce} [+voc ] [_] 4+

—cons

|—-+

| _asp —cons | |aasp
. " —son7 [ +voc
voice —
[-voice] / T _+asp] [—-cons] +

There is, however, no reason to assume that the restriction has directionality, i.e., should
be formalized to operate from left to right. Equivalently we could propose restrictions where
the last obstruent determines the first:

(159 s i [ e
o Jim | 4[] [+
[+ voice] / +——[j:§;s] [;Z:;] |-

As Stanley correctly remarks, the facts sketched in (154) can be expressed more
naturally by stating that items of the form (157) are excluded:

(157) {-sc‘)n} [—i—voc ] {—~son. }
avoice —comns — Bvoice

Basp —aasp
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Equivalently, this constraint can be stated as a positive condition requiring that every item

.of the type in question be of the form:

—S01 _ +voc —son
(158) {“VOiCB} —cons| |7yvoice
Pasp dasp

where =8 or =y

We have no notion of ““simplicity” available that has any bearing on the choice between
these alternative and equivalent formulations. We therefore adopt the positively stated
condition (158), in conformity with our general practice.

The redundancy rules of the type considered heretofore (e.g., (150)) express certain
““if-then” constraints: they state that if some segment (or configuration) of a matrix is
specified in accordance with condition C,, then some segment (or conﬁguliatior.l) must -be
specified in accordance with condition C,. Thinking of a redundancy rule in this way, we

*may say that (158) expresses an *if-and-only-if > constraint: it states that the first segment

meets a certain condition if and only if the last segment meets a corresponding condition,
there being four possibilities, all told. Hence such examples indicate that ‘“ biconditional
constraints” exist alongside of the ‘“‘conditional constraints” expressed by redundancy
rules of the form discussed earlier.

An interesting example of a biconditional constraint combined with a conditional
constraint on the structure of lexical items is found in the Central African language Ngbaka.
This language is reported to have the seven-vowel system in (159):

~ i u
(159) e o
€ a 9

Since there are seven vowels in the language, one might expect 49 different vowel-vowel
patterns in bisyllabic formatives. In fact, only 35 patterns are admitted, for ““if a disyllabic
word contains [i/, it does not also contain [uf; if /e/, it does not also contain o/, e/, or [of;
if /u/, it does not also contain [i/; if Jo/, it does not also contain /e/, [e/, or [o/; and if [o/,
it does not also contain [¢/, [e], or [fo/”” (Wescott, 1965). These constraints do not affect
fa/ but only vowels in which the coefficients for roundness and backness agree. The re-
striction on lexical items of Ngbaka, therefore, reads as follows:

" -voc ] [ +voc ]
(160) --cons —cons
aback gback
Co pround Co {round
vhigh nhigh
 dlow |  Blow

Condition: if o = and € = {, then either y = — 1
or(@=¢g, B=2{, and § =0).

That is, in bisyllabic formatives containing no [a/, the vowels either differ with regard to
the feature “ high” or they are identical. . .

Conditions such as (158) and (160) are directly formulable in terms of the notions
discussed in the Appendix. We note there that certain truth-functional conditions are
required for the phonological rules; the conditions now being discussed make rather
extensive use of these possibilities. The essential innovation required by the last set of
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examples is that the redundancy rules be interpreted as conditions on the lexicon, rather
than as rules to be applied in sequence in the manner of phonological rules. They can be
thought of as filters that accept or reject certain proposed matrices but that do not modify
the feature composition of a matrix as a phonological rule does.

Continuing to follow Stanley’s exposition, we next turn to the question of how re-
dundancy conditions are integrated into the lexical component of the grammar. Suppose
that the language to be described has a lexicon in which the longest item contains / segments.
We can thus form a finite set U containing all matrices of logically possible fully specified
segments which are less than or equal to / segments in Iength.‘From the set U we now form
a smaller set M(U) containing all the matrices that satisfy the redundancy conditions for
the language being described. These redundancy conditions thus function as a set of filters,
passing only acceptable matrices; and the set of these acceptable matrices constitutes M(U).

The set M(U), however, is not identical with the set of items found in the lexicon.
We must now relate lexical entries to the matrices in M(U). Since the lexical entries will be
incompletely specified matrices whereas the matrices in M(U) are fully specified, it will be
the case that every lexical entry will be a submatrix of at least one matrix in M(U).2° We
now impose the condition (161):

Every lexical entry Q must be so specified as to be distinct from all but one fully
161 ; ..
specified matrix in M(U).

We call the one matrix in M(U) that is not distinct from Q the ““ systematic phonemic
matrix” of Q. Condition (161) is weaker than the requirement (148) that any two lexical
matrices must be distinct. To see this, consider the redundancy condition (150). This
condition admits into M(U) the two matrices of (162) but excludes matrices that have
nonvowels in the relevant positions:

(162) (a) vocalic + 1+ - (b) vocalic + 1+ ] -

consonantal | + | — | + consonantal | — | + | +

Observe now that the lexical representations (151) are not distinct; however, (151a) is
distinct from (162b) and (151b) is distinct from (162a).

We now adopt the convention that a lexical matrix which is incompletely specified is
automatically supplied with all features specified in the matrix of M(U) which is the sys-
tematic phonemic representation of the lexical entry in question. In other words, (151a) will
be supplied with all the features of (162a), and (151b) will be supplied with all the features
of (162b).

2% We must expect to find that certain lexical entries are distinct from all items in M(U). These are the true
exceptions, examples of which in English are such words as pueblo and sthenic, as well as numerous proper
nouns and foreign borrowings that have found their way into normal use. Notice that if the lexicon is
subdivided into several major categories (native and foreign, Romance and Germanic, etc.) by diacritic
features such as those discussed in Section 7, then differences in the redundancy conditions for these sets
can be characterized directly within the framework just outlined by truth-functional conditions on feature
specifications. : . )

We might handle exceptions in the following way. Given a set M(U) of fully specified matrices which
satisfy the redundancy conditions, we can also consider a set M‘(U) which is larger than M(U) and
satisfies all but one, or several, of the conditions. If an entry is an exception to a particular condition C,
it can be so marked in the lexicon, and this will mean that this entry will have to select its ‘“systematic
phonemic representation ™ (see the discussion of (161)) not from the set M(U), but rather from the larger
set M’(U).

i
i
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It is obvious that each new redundancy condition will make the set M(U) smaller;
if it did not have this consequence, there would be no point in adding it to the grammar.
Moreover, the smaller the set M(U), the smaller, in general, the number of features that
will have to be specified in a lexical eiltry in order to satisfy the condition that it be distinct
from all but one matrix in M(U). Thus, we are able to extend the evaluation measure to the
lexicon in a ‘natural way, for we can require that each redundancy condition result in a
saving of features in the lexical representations that is larger than the number of features
required to state the condition itself.

This concludes our discussion of the organization of the lexicon and of the-devices
required for the statement of regularities in the structure of lexical items. We shall not state
the redundancy conditions for English, since we believe that the above is but an interim
solution to the difficulties that have been sketched. A more adequate solution will require
a more radical revision of the conception of phonology- than has been presented in this

_book, and it is to a brief discussion of this new conception that we devote the final chapter.




Appendix : Formalism

In this Appendix we shall restate succinctly the formalism used for presenting phonological
rules and the schemata that represent them, the interpretation of this formalism, and the
system of evaluation that we have proposed. Our general assumption is that the phonology
consists of a linearly ordered sequence of rules that apply to a surface structure in accor-
dance with the principle of the transformational cycle, within the phonological phrase.
Certain of these rules, the rules of word phonology, apply only when the level of a word (as
defined in Section 6.2) is reached in the cycle. Under formal conditions of a highly abstract
sort, the relation of disjunctive ordering is assigned to certain pairs of rules. The sequence
of rules is represented by a minimal schema that assigns a value to this sequence and also
determines the relationship of disjunctive ordering. As we have noted, it is a significant fact
that the same formal notions are involved in the very different functions of determining an
evaluation measure and assigning disjunctive ordering.

Throughout this book we have been thinking of rules as certain formal expressions
to which certain notational operations can be applied, forming schemata. Continuing along

these lines, we can regard rules as expressions built up out of the following primitive ele-
ments:

( 1 ) PRIMITIVES

(a) features: Fy, ...,F, (F, is the feature “‘ segment ™)
(b) specifications: +, —, 1,2,...,N

(c) categories: Cy, . ..,C,

(d) ¢ (“zero™)

(e) — (“rewrite as™)

The features of (a) are, we propose, those listed in Chapter Seven, Section 2, along with a
certain stock of diacritic features.! The number N in (b) indicates the maximal degree of
differentiation permitted for any linguistic feature. The categories C,, ..., C, are provided
by the theory of universal grammar; these are the categories “sentence,” ““noun phrase,”
“noun,” ““verb,” etc., which we assumed to be characterized in a uniform, language-inde-
pendent fashion and to be available for any syntactic description.? The zero symbol of (d)
is not to be confused with the identity element of the system of concatenation, which we
designate by the conventional symbol e.

We can form strings from the primitive symbols of (1) by concatenation. We say that
Xisasubstringof Yif X = X, ... X,and Y = Y X, ... Y, X, Y,., (where any of the ¥;’s
may be null). For example, among the strings that can be formed are (2) and (3), (3) being
a substring of (2): :

(2) —+ =Pt Pt oFi o FoFsCammo b Fy =y Fy——0Fu b +FiCot

! Technically speaking, the number of diacritic features should be at least as large as the number of rules in
the phonology. Hence, unless there is a bound on the length of a phonology, the set (a) should be unlimited.
There is no point of principle involved here, and to simplify exposition slightly we shall assume the set
to be limited by an a priori condition. A similar comment applies to (1b).

2 See Chomsky (1965, pp. 115 £.) for some discussion of this matter.
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(3) +F1':i"Fs+F1+F3C3“‘)+F1_F2+F1+F3C3

Of these, an interpretation will be assigned only to (3), (2) being totally meaningless. The
string (3) will be interpreted as (4), which would be written as (5) in the notation that we have
been using so far:

A segment specified as [+F5] is further specified as [—F,] when it is followed by a
( ) segmeﬁt specified [+F;] at the right-hand end of a phrase of the type Cs.

() I e P

Of the various strings that can be constructed, we are concerned only with those of
the following types:
() specified feature: o.X, where o is a specification and X is a feature.
(6) (b) unit: oF,p,F; ...B,F,;,, where o = + or —, B; is a specification, and
F,F; ...F;, is a substring of F; ... F,.
(¢) matrix: X, ... X, where X;is a unit.
() rule: ZXAYW — ZXBYW, where 4 and B may be ¢ or any unit; 4 # B; X
and Y may be matrices; Z or W may be C,, for some i; Z, X, Y, W may be null;
and where these are the only possibilities.

We say that the unit defined in (6b) is “composed of the specified features aF;,

What we have so far defined is simply a linearized version of rules of the form we
have been/discussing all along, the only difference being that we now insist that the feat.ure
[segment] be specified in every column (i.e., every unit) of a matrix, and that the featl}res ina
unit be given in a fixed order, as determined by (1a) (a condition that we will modify—see
p. 397). Thus (3) is a rule of the form (6d), with Zand Xnull, 4 = +F;+F5, B = +F;—F,,
Y = +F;+F5,and W = Cs.

We say that X is “contained in”’ ¥ under the following condition:

X=2X,...X,and Y=1Y,...Y,, where X; and Y; are units and the specified
( ) features of which X; is composed constitute a subset of the specified features of which

¥, is composed.
Furthermore, we extend the notion “ contained ™ so that ¢ is contained in e and e is contained
e We must now explain how a rule applies to a matrix bounded by category symbols,
that is, to a domain of the sort we have been considering throughout.

Let R be the rule ZXAYW — ZXBYW, where Z, X, 4, B, Y, W are as in (6d). We
say that R “is applicable to” a string D, which is its domain, if D = C;@ Y V,V30,C;,
where the following conditions are met:

(@) X, 4, and Y are contained in Y, V,, Vs, respectively.
( ) (b) If Z = C,, then k = i and ¢, = e; if W = C,, thenk = i and ¢, = e.

(©) @Y1V, V39, is a matrix. &
Under these conditions, we say, more explicitly, that R *“is applicable to D with the analysis”’
Cis 01, Vi, V25 V3, 92, Ci. ’

3 Note that if Z = C,and W =C,, then i =.
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Under the same conditions on R and D, we say that the “result of applying R to
D is the string D" = C;opl @Y39,C;, where o is determined by ¥, and B in the following
way:

9 (a) If B = ¢, then © = e.
(b) If Bis a unit, then @ is a unit containing each specified feature that appears in B
and each specified feature oF; of /, such that F; does not appear in B.

If R is not applicable to D, we say that the “result of applying R to D’ is D itself.

Observe that the result of applying R to D may not be uniquely defined if Z or W
is null. For example, consider the rule 4 — B and the domain C;44C;. As we have defined
“result of applying,” the result of applying this rule to this domain is C;BAC; and it is
also C;4BC;; but what we want, clearly, is rather the unique result C;BBC,;. The problem is
that there are two ways of analyzing C;4AC; in such a way that the rule 4 — B will apply.
Similarly, suppose that we have the rule 4 — B/ A———A4 (in primitive notation, the rule
AAA — ABA) and the domain C;A44AC,. Again, “result of applying” is not uniquely
defined since both the second and the third occurrences of 4 in this domain are in the con-
text A—— 4. Presumably, here, too, we want the result of applying the rule to affect both
of the occurrences of 4 that are in the appropriate context, even though each forms part of
the appropriate context for the other; that is, we want the result of applying the rule to be:
C,ABBAC,.

To achieve these results, we extend the definition of “result of applying” in the
following way. Let R be as above—that is, ZXA YW — ZXBYW—and let D be the domain
Ci04, ... 0,4,0,+1C;, where for each j<m, R is applicable to D with the analysis
Ci, 61, 63, 4, 03,04, Ci(016, =014, ... 9j14; 1¢;a0d 6364 = Q1441 - - - ApOrs1),
and m is the largest number such that this is true. Thus 4,, . . ., 4,, are the units containing
A that are in the context X Y in D, in the obvious sense of this notion. In this case, we
say that the ““result of applying R to D is the string D’ formed from D by replacing each
4; by o;, where w; is determined by 4; and B exactly as o is determined by {, and B
by (9).

The phonological component of a grammar is a sequence of rules of the form just
described that apply successively to a certain domain in the manner just indicated, each rule
applying to the string resulting from the application of the rules that precede. Before
precisely defining “application of a sequence of rules to a surface structure,” we must
develop the crucial notion of ““ disjunctive ordering.”” We will delay this step for a moment,

- however, and turn to the matter of evaluation.

As we have observed several times, the problem of evaluation is basically that of
explicating the notion “linguistically significant generalization.”” We must, in other words,
state in a precise way the formal relations among rules that indicate the extent to which
rules express such a generalization. We must-then go on to assign a numerical value to a
system of rules which directly reflects the degree to which they achieve linguistically signifi-
cant generalizations. The general method we have been pursuing is this: we define certain
“notational transformations” that permit rules to be collapsed when they are similar in
certain ways and appropriately ordered; we then assign to the system of rules, as its value,
the number of features that appear when all notational transformations have applied.

This approach can be made fully explicit in several different ways. The most straight-
forward seems to be as follows. We will consider a certain class of expressions, called
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“schemata,” which are constructed from the symbols that appear in rules and certain
auxiliary expressions such as parentheses, braces, variables over integers, and conditions
on integers. We will not define the class of well-formed schemata directly; rather, we will
give certain rules of expansion that eliminate auxiliary symbols, and we will then define
the ““ well-formed schemata ”’ to be the ones that can be expanded, in the manner provided,
into a sequence of rules. For each sequence of rules, there will be some schema that expands
into this sequence and that is optimal, in the sense that it contains a minimal number of
feature occurrences. The number of feature occurrences in the optimal schema will be the
value of the original sequence of rules. In this way, each sequence of rules is assigned an
integral value, and grammars can be compared with respect to the degree to which they
achieve linguistically significant generalization, this fundamental concept being defined,
implicitly, by the notational system used in constructing schemata.

We will now consider strings which contain, in addition to the symbols that appear
as primitives in the formulation of rules, the following auxiliary expressions:

AUXILIARY EXPRESSIONS
(1 ) (aj‘ a variable ranging over categories: K

(b) braces: { }; comma: ,

(¢) parentheses with indices drawn from the set of symbols a;, a,, .. . )5 (aps Cags - - -

(d) expressions of truth-functional conditions C(@g+y, - - -» 1n), k=0, with the
predicate =, the constants 0, 1, and the variables a1, - - -, Gx+q5 We separate C
from the preceding string by a colon.

(e) slash and dash: /, —

Schemata will be certain strings consisting of primitive symbols and auxiliary
expressions. All unexpanded schemata are, first of all, of one of the forms of (11):

@ X — Y:C
(”) b X — ¥/Z;:C
© X — Y/Z,Zy:C

where C is a condition (perhaps vacuous), and X, Y, Z;, Z,, ... contain no occurrences of
—», [, or truth-functional conditions, and X'and Y contain no occurrences of . Further-

more, each Z; is of the form W;—— W/, where W;, W' contain no occurrences of ——, 7

We define the class of well-formed schemata by giving certain ““expansion conven-
tions”: a string that is converted into a sequence of rules by recursive application of the
expansion conventions is a well-formed schema. Before giving these conventions, we define

the following notions:

' (@) Let (py, - - -»Pm) and (gy, - - .,gy,) be m-tuples of the binary digits 0, 1. We say
(12) that (py, . - -» D) Precedes (qy, < -,4,,) if either (i) or (i) holds:

m m
W Y pi> Z 4
i=1 i=1

(i1 i pi= . g;; thereis ajsuch that p;=g;for i <Jj, pj1, = l,andg;4; =0
i=1 i=1 _
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(b) We say that (py, . ..,p,,) ““satisfies” the truth-functional condition C(a;44, .. .,
Gein), m < n, if Cis either true or of the form ¢ and \, where @ is true and
still contains variables,* when p; is substituted for g, ; in C.

(c) If S= X{Z}W:Cis a schema, then {Z} is *“ maximal”* in S unless it is contained
within paired braces or paired parentheses, in the obvious sense, or unless
W = W,[W,, where W, contains auxiliary expressions. '

We now give conventions for expanding schemata:

3 EXPANSION CONVENTIONS
(1 ) (a) Where S(K) is a schema containing the category variable K, S(K) expands into
the sequence of schemata S(C,),...,S(C) (C,,...,C, being the category
symbols of (1c)), where S(C;) is formed by replacing K by C,; in S(K).
(b) Where X; and X, are strings (possibly null) containing no occurrences of K and
where {¥y, ..., Y} is maximal in the schema (i), the schema (i) expands into the
sequence of schemata (ii):
@ X {Yy,..., Y} X,
() X\ VX5, ..., XY, X,
(c) Let S be the schema
WX1(0  YDX2 - -« X Yd X1 C @15 - -+ -5 Bietn)
where X, ..., X, contain no auxiliary expressions, C(@y1, - . -, @k+p) IS an
expression of (10d), m < n, and W is either null or W = Z/, where Z contains no
occurrences of @4, . . ., Gpe, Let Ny, ..., N, be the m-tuples satisfying C in the
sense of (12) and ordered in terms of the relation “ precedes” defined in (12).
Where N; = (py, . . ., Pm), form Z; by carrying out the following formal operations
on S: for each j < m:
(i) if Y; is not a feature, then replace (,

k+f

Y;) by null if p; =0 and by Y; if

p;j=1L
(i) if Y; is a feature, then replace (,,,,Y;) by + Y if p;=1 and by - ¥, if
pj = O.

(iii) substitute p; for g,y ; in Cla@rsy, - - -, Gpin)-
(iv) if the result of (i)-(iii) is the schema ¢: C, where ¢ is a rule, then delete :C.% -
Then S expands into the sequence of schemata Z,, ..., Z..

(d) If X5 and X, contain no occurrences of / or , and X is either null or is
/X, then the schema (i) expands to (ii):
) X, — X, [X; X4 X5
(i) XXX, — X:XX.X;

4 Perhaps to be replaced by integers at a later stage of expansion, if the schema contains parentheses em-
bedded within other parentheses; see (13¢) and example (17).
5 In this case, C will be either a true statement or of the form  and C(@xsm+15 - - -» Gk+a) (U 2 true state-
ment).
Notice that there is a left-right asymmetry in our notion of schema which can be eliminated by con-
sidering S in the case of Expansion Convention (c) to be the schema:

X1 Y)X2 oo Xolom Yid X 1:C@rs1s -+ +5 Qrin)

where (by, . . .,bn) is a permutation of (@x+1, - . ., Ak+m) and everything else remains the same. With this
extension, the class of interpretable schemata broadens in a natural way. Other extensions are also possible.
For example, we might allow (by, ...,b,) to be a permutation of a subsequence (4., . . .,dc,) of (Gx+1,
.. .»33n), and we might then modify the notion “satisfy” and correspondingly step (iii) of Expansion

Convention (c) so that p, substitutes for a.; in C(@c41, . . ., x4+n). As noted earlier, we have no empirical
evidence to settle these questions.

|
i
i
i
|
l
H
|
t
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Expansion Convention (c) generalizes considerably the angled bracket notation
used earlier (i.e., ¢ »—see Chapter Three, p. 77); where the truth-functional condition C
is vacpous in S and case (ii) of (13c) is excluded, we have the ordinary parenthesis notation
of our earlier usage. No doubt, the class of conditions C of (10d) can be narrowed con-
siderably, but we will not attempt a further refinement here. Note, incidentally, that the
ordering imposed by (12aii) is quite arbitrary, since we have, at the moment, no releva?t
examples. In this and several other cases, then, the formalization is premature..Case (ii)
of Expansion Convention (¢) incorporates a generalized version of our use of vamal?les for
feature specifications. For example, the rule (14) of our informal usage would be given as
the schema (15):

() el - el
(15) (o, F1)(a:F2)—(asF1)(a.Fa): @, = a4 and a, # a;

The quadruples that satisfy (15) in this case are (1,1,0,1), (1,0,1,1), (0,1,0,0), (0,0,-I,O), in this
order of precedence. Expansion Convention (c), case (ii), thus expands (15) into the se-
quence of four rules (16):

+F,+F,—»—F; +F,
(16) +F,—F,—»+F;+F,4

—F;+F,——F,—F,

—F,~F,—+F;—F,
Furthermore, Expansion Convention (c) permits conditions on features to be intermingled
with conditions on occurrence and nonoccurrence of strings (i.e., it permits our former
angled bracket notation to be used to form conditions that also involve variables on features)
in a very flexible way—no doubt, in too flexible a way. '

To illustrate Expansion Convention (c) further, consider the schema (17), with
parentheses embedded within parentheses:

(17) (X (s 1)Z @ W)V )P (020):ay = a; and a5 = as

One application of Expansion Convention (c) to (17) will give the sequence of schemata (18):
(@) X(uY)Z(@W)VPQ:1=1andas =ay4
(18) (b) P:0=0and a3 =a,
Schema (18a) is subject to another application of Expansion Convention (c), which gives the
sequence of schemata (19):
(@ XYZWVPQ:1=1and1=1
(1 ) (b) XZVPQ:1=1and 0=0
If XYZWVPQ, XZVP(Q, and P are rules, then we now apply case (iv) of Expansion Con-
vention (c), giving (20) as the full expansion of (17):
( 0) (a) XYZWVPQ .
(b) XZVPQ
(© P
If the conventions expand the schema X; to the sequence ofschemata Z,, ..., Z,, we
will say that these conventions expand the sequence of schemata X, ..., X;, ..., X, tothe
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Sequence Xy, ..., Xi—1,214, - - -s L Xi+1s - - -» Xp- IL the expansion conventions expand the
sequence Xy, ..., X, to Zy,...,Z,, and theyexpand Z,, ..., Z,to W, ..., W,, we will say
that they expand Xy, ..., X, to Wy, ..., W,.

We will say that the schema X is *“ well-formed * if it expands to the sequence of rules
Y, ..., ¥,; in this case we will say that X “represents” ¥, ..., Y, I X does not expand
to a sequence of rules, it is not well-formed.

If Yy, ..., ¥, is a sequence of rules represented by X and X contains n occurrences
of features (i.e., of the symbols Fy, ...,F,), then X assigns the index » to the sequence
Yy, ... Y, The “optimal index™ of Yy, ..., ¥, is the minimal index assigned to it by
some representing schema.®

Finally, we state the empirical hypothesis on rule applications that we proposed
earlier in terms of the parenthesis and angle notations:

ORDERING HYPOTHESIS

(21) If the schema X is expanded to the sequence of schemata Yy, ..., ¥, by application
of Expansion Convention (c), then for each 7, j (i 5 /), the rules into which ¥;
expands (or Y;itself, if ¥;is a rule) are disjunctively ordered with respect to the rules
into which ¥; expands (or Y; itself, if Y is a rule).

Notice that rules expanded from schemata involving variables for feature specifi-
cations are disjunctively ordered, as are rules expanded by the use of the parenthesis and
angled bracket notations (generalized as above). These conventions are what we have been
assuming all along.

We now have the conceptual apparatus needed to state precisely the way in which a
sequence of rules applies to a surface structure. Given a surface structure X and a sequence
of rules Xj, . .., X,,, we derive a phonetic representation in the following way. First, find the
optimal schema representing X, ..., X,.” Define disjunctive ordering among the rules
X, ..., X, in accordance with the Ordering Hypothesis (21). Now find some string in X
of the form C;WC,, where W is a matrix.® Call this the string D. Let D, be the result of
applying X, to D (recall that the result of applying a rule to a string is always well-defined).
After having applied (or skipped) the rule X; to form D, turn to the rule X;., and apply it
to D, to form D, , (as the result of its application to D)), if X, is not disjunctively ordered
with respect to one of the rules that has already applied in this cycle. If X, is disjunctively
ordered with respect to a rule that has already applied in this cycle, then skip X, and form
D;;; = D,. Continue in this way until rule X, has either been applied or skipped. At this
point, erase the occurrences of C; in D,, forming D, ,. This terminates the cycle. We now
begin a new cycle, applying X, . .., X, to X', in just the same way, where X’ is formed from
2 by replacing D in X by D, ;. Rules designated as rules of word phonology will be applied
when the domain is a word, as defined in Section 6.2. Continue in this way until the phono-
logical phrase is reached. Boundaries are now-automatically deleted. At this terminal point,
we have a phonetic representation—the phonetic representation associated with X by the
sequence of rules X, ..., X,.

There are, in fact, several other notational devices that we have used in presenting
schemata. These require additional expansion rules of essentially the sort just given.

6 Recall that a system is more highly valued as its index, in this sense, is smaller.

7 We here assume this to be unique; if it is not, the mapping defined by the phonological component might,
correspondingly, be one-many.

8 In the notation we used earlier, a minimal string of the form Ic;...1¢,-
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Consider first the schema (22), which, by Expansion Convention (13d), expands to

(23): ‘
(22’) X > ¥ [Z—W
(23) : ZXW — ZIW

In our earlier, informal usage, we employed this device to abbreviate a rule such as (24) with
the schema (25):

+F, +F,
(24) X[—I—Fz}}’ — X|-F,|Y
+F, +F,

el = ]l
X Y
(25) [“*‘Fz - —F, / +Fs
In our present system, rule (24) would appear as (26), and would, accordingly, be represented
by the schema (27), corresponding to 25):

(26) X+F1+F2+F3Y"‘*X+F1“'F2+F3Y

—~

(27) +F1+F2'—>+F1“"F2/X

+F,Y

Suppose, however, that the rule in question modifies the value of F, as well as F,. Thus
instead of (25) we have (28):

F F
o - [

In our present formalism, the rule in question is (29):

(29) X+F1+F2+F3+F4Y4X+F1—‘F2+F3""F4Y

We have no way to abbreviate this as a schema involving /, —. Thus, if we were to con-
struct (30) (corresponding to (27)), we would find that it expands not to (29) but to (31):

(30) +F1+F2+F4~*+F1‘F2‘F4/X +F3Y

(31) X+F1+F2+F4+F3Y—')X+F1—‘F2“'F4+F3Y

. But (31) is not well-formed, because of our earlier assumption (see p. 391) that the order of
features in a unit be fixed by (la). What we need is a trivial modification of our earlier
definitions, replacing *is a substring of Fy, ..., F,” by “is a substring of some permutgtion
of Fy, ...,F,” in the definition (6b) of “ unit,” other definitions being adjusted accordingly.

We must also formalize the convention regarding formative boundary, utilizing for
this purpose the parenthesis convention, along the lines outlined in Section 6.1 . Furthermo.re,
we must provide the device [X ]}, m and n numerals, m < n. The appropriate expansion
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convention will replace a schema (32) by the sequence of schemata (33), where X" is the !
schema X ... X containing i occurrences of X, and X° is null. i
I
i

(32) | ZIXhw r

(33) ZX"W, ..., ZX"W ”

The convention that expands (32) must be ordered in its application with respect to the other
conventions. Apparently, it must be last in the ordering. That is to say, we must impose the
condition that Z and W contain no auxiliary expressions in (32). Thus the string (34) will
be an abbreviation for the sequence (35):

(34) ... CY9) ... | ‘

(35) Py i@y i Cy

We have, in fact, made use of this convention in presenting rules (see, for example, pp. 70-71,
Chapter Three).
Still another notation that must be incorporated is the notation (36), which we have

used as an abbreviation for an infinite set of simultaneously applicable schemata (37):

(36) X(Y)y*Z

(37) XZ,XYZ, XYYZ, XYYYZ, ...

The conditions under which this kind of formulation is appropriate are strictly limited. (See
p. 344 for some discussion.) Furthermore, since an infinite set is involved, and since
there is no ordering among the represented schemata, it would seem appropriate to intro-
duce this device as a primitive notation rather than as an auxiliary expression, and to restate
the principle of rule applicability accordingly. Since we have so few examples to illustrate
this device, we leave the matter with no further clarification.

There are a few other conventions in common use—for example, a convention of
indexed braces that makes use of (38) as a representation for (39), where n is a numeral:
X3V -

(38) Z{,X,, . . LYW

(39) ZX, VY, W, .. ZX, VY, W

Formalization is straightforward. It is also necessary to add a provision for rules
such as those discussed in Section 5, which are rather similar to transformations in their
formal properties. Again, this is a straightforward matter.

The devices just outlined should no doubt be restricted in various ways to reduce
their expressive power. For example, we might require that a schema be of the form
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(40), where 4 and B are units (or ¢), or involve at most parentheses around specified features
(i.e., variables over feature specifications):

(40) 4 — B | X

Other conditions might be suggested. Such refinements are pointless and arbitrary in the
absence of any real linguistic material that would provide crucial, or at least relevant, evi-
dence concerning their correctness. We emphasize, once again, that the choice of notations
is an empirical matter with factual consequences, within the framework just outlined.



Cheapter nine

EPILOGUE AND PROLOGUE:
THE INTRINSIC CONTENT
OF FEATURES

1. Some unresolved problems

The entire discussion of phonology in this book suffers from a fundamental theoretical
inadequacy. Although we do not know how to remedy it fully, we feel that the outlines of a
solution can be sketched, at least in part. The problem is that our approach to features, to
rules, and to evaluation has been overly formal. Suppose, for example, that we were systema-
tically to interchange features or to replace [¢F] by [—aF] (where o = +, and F is a feature)
throughout our description of English structure. There is nothing in our account of lin-
guistic theory to indicate that the result would be the description of a system that violates
certain principles governing human languages. To the extent that this is true, we have failed
to formulate the principles of linguistic theory, of universal grammar, in a satisfactory man-
ner. In particular, we have not made any use of the fact that the features have intrinsic
content. By taking this intrinsic content into account, we can, so it appears, achieve a
deeper and more satisfying solution to some of the problems of lexical redundancy as well
as to many other problems that we have skirted in the exposition.

For example, we have suggested that the ““ naturalness” of a class (in the empirically
significant sense as discussed in Chapter Eight, Section 1) can be measured in terms of the
number of features needed to define it. Thus the class C of nonvowels (consonants, liquids,
and glides) is more natural than the class (C,L) containing the low vowels as well as non-
vowels. Correspondingly, the class C is defined with two features, as the class of segments
which are [+ consonantal] or [—vocalic]; whereas (C,L) has a three-feature definition as
the class of segments which are [+ consonantal], [— vocalic], or [+ low].

Up to a point this measure gives the desired results, but in many cases it fails com-
pletely. For example, the class of voiced obstruents is, intuitively, more natural than the
class of voiced segments (consonant or vowel), but the latter has the simpler definition. The
class of vowels which are the same in backness and rounding (i.e., the class [aback, around])
is more natural than the class of vowels which have the same coefficient for the féatures
“low” and “round” (i.e., the class [alow, around], which contains [i e i A & 9]); in spite of
this the same number of features enters into each characterization. The class of segments
which are [ovocalic, chigh] has a simpler definition in terms of number of features than either
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of the last two classes mentioned, but it is far less natural. Counterexamples of this sort are
quite easy to find. It would be a mistake to try to eliminate them by a sharper deﬁnitic?n of
« naturalness > that makes use only of formal properties of features and feature specifications,
for it is actually the content of the features and not the form of the definition that decides
these questions of naturalness.

Similar problems can be noted with regard to rules of the grammar. Compare, for

example, the pairs of rules in (1): o6 Ve "
0 i Wy W A sy L T
(ii)i bacd i Lley R AL 4 £
b @t — s
Gt — 06
' aant
oant :
(¢) @) [+nasal] — [Bcor] / e Bcé)r

(ii) [+nasal] - [:cz?t] / e [QCOT]

(d @ ¢ — o | C——[+son]#
(i) ¢ — k | C——[+son]#

e O kg — [ [—Iel
@) [p,b] — [t,d] /—I[e€l
. . —cons
O Ok - & —| o]
iy —cons
@& — k /— [-l—back]
In each of the examples (a)~(f), case (i) involves more features than or at least as many
features as case (ii); but in each pair case (i) is more to be expected in a grammar than case
(ii) and should therefore be *“simpler” in terms of an empirically significant evaluation
measure. In fact, although rules (ai)-(fi) are observed in many languages, examples (cii)—(fii)
(though not (aii) and (bii)) are quite extraordinary despite their *simplicity.”” Once again,
additional examples are easy to construct, and they strongly suggest that the intrinsic content
of features and feature specifications must be taken into account in determining the value of a
grammar.
A different type of example is provided by phonological processes which reflect the
effects of a coherent system of rules. Thus, in Tswana (Cole, 1955; see also Fudge, 1967),
in position after nasals voiced stops becomes ejectives, nonobstruent continuants become
voiceless aspirated plosives, and obstruent continuants become voiceless aspirated affricates.
Cole rightly subsumes these changes under the single heading of “strengthening.” In the
f)resent framework, however, there is no device available that would allow us to bring out
formally the fact that these three processes are somehow related.!
The study of lexical redundancy provides a fourth class of examples of the same
general sort. Thus, although a vowel system such as (2) would be more natural, in some

1 For further remarks that have a bearing on this problem see J. W. Harris (1967), McCawley (1967a),
and Postal (1968).
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To talfe another example, our evaluation measure makes no distinction between a la
in which all vowels are voiced and one in which all vowels are voiceless, or betnguage
language in which obstruent clusters are redundantly voiced and a langua, ;’ in whi v;eeﬁ ;
are redundantly voiceless. But surely one case is much more natural than gthe otherc o
All of these examples, and many others like them, point to the need for an cx't i
‘c:f the theory to accommodate the effects of the intrinsic content of features, to distienSI'og
expected ™ or ““natural” cases of rules and symbol configurations from ot,hers whinlg1uls
unexpected and unnatural. In the linguistically significant sense of the notion * com lc i ar’?
a rult? that voices vowels should not add to the complexity of a grammar butoa - ‘13"1?1”
unvoices Vf)wels should, whereas in the case of obstruents the opposite decision is C;ﬁ iitf .
Similarly, if a language has a five-vowel system, the rules that determine the confi ; t'Of-
Q) should not add to the complexity of the grammar; rather, the complexity shouldgiura aso
if these rules, or at least some of them, do not appear in the grammar. The same is t ncrfe the
rules fmd configurations discussed earlier; and it may even be the cas‘e that there a oo 0' e
orderings of rules that can be determined in terms of their form and content.? rOeI:oOI')mnfll
these matters are significant not only for synchronic description but also f;)r hisvtlsszgi

linguistics. They do not, however, fall i :
’ el > nt
outlined. into the theoretical framework that we have so far

2. A theory of “markedness”

Ce:.tam ?‘s‘pects of this general problem can be dealt with if we incorporate the Pragunian
notion of “ marked’’ and ““unmarked > values of features into our account in so i
way,? and if we then revise th i re om0t con
: .b,t : vise the evaluation measure so that unmarked values do not con-
t}rll tu e to 'complex1ty: As a first step, suppose that we take the specifications in a matrix
at constitutes a lexical entry to be not 4+, —, 0 as in the earlier exposition, but « (for

z iez rI:;;:arsky (l?fg) for 1111 inteéesting discussion of this question.
many of the problems iscussed in this chapter were first investi i

A igated by the phonolo
pé-z%;x:mgl‘zc::;] gto(t:il;lg 'Lll‘rgb;atzkoy and Jak‘obson. After a promising start, the e)ﬁ)loratioi‘SSf otfh::tsl:
problems was not con utl ed, argely_becaus? it s.ee.med impossible to surmount the conceptual difficulties
e e onen ke a:or;ot;nc view of 11ngu'lst1<§s, which was all but universally accepted at that time
(o3 o) el dcl)}:ﬂo t e _conﬁnes of this view, which can be seen in studies such as Trubetzko ,
b t, ; , ed It _e positive resppnse a}nd almost no interest among contemporary worki g

e notion of markedness is hardly mentioned in the phonological literature of the 1940s and 195652’ o

3

’
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« ynmarked ) and m (for “marked "), along with + and — (see pp. 404, 409). We then add
universal rules of interpretation which systematically replace the symbols u and m by the
symbols + and —. Being universal, these rules are not part of a grammar but rather con-
ventions for the interpretation of a grammar; they do not affect the complexity of a grammar,
as determined by the evaluation measure, any more than the rules for interpreting — or {}

Assuming that the unmarked value of the feature “ segment” is [—segment], a
lexical entry that contains only u’s (that is, the simplest lexical entry) will be phonologically
vacuous; it will contain no segments. If a lexical entry is nonvacuous—i.e., contains seg-
ments—the universal interpretive conventions will assign to it a particular phonological
structure in terms of + and — entries. The complexity of the lexical item will depend on the
number of features that are not left unmarked in its matrix representation; each such marked
entry will distinguish the item from the *neutral,” simplest lexical item. Adding an item
to the lexicon, in this sense, is a matter of distinguishing the item from the neutral case, and
from the other items already incorporated in the lexicon, by a minimal number of marked
features. ‘

For instance, let us imagine a language in which lexical items are all one segment
long. If such a language has a lexicon of two items, these can be distinguished from each
other by marking—specifying m for—some one feature in one item; in the other item there
will be no marked feature, except, of course, for the feature * segment.” If the language hasa
lexicon of three items, another feature will have to be marked. The lexicon will then consist

of the entries in 5):

5 [uF ] ”mFJ " uF, |
uF, ufF, mF,

uF,

| uF, 1 L uF,] L uF,]

If a fourth item is added to the lexicon, there will have to be another marked feature in its
lexical representation, and so on. Since unmarked features do not add to the complexity of a
grammar, there is no point in allowing unspecified features in the lexicon. In this way, the
conception of markedness resolves the difficulties with regard to unspecified features that
were discussed in Chapter Eight, Section 8.

2.1. THE MARKING CONVENTIONS

We now turn to the interpretive conventions, which we shall also refer to as * marking
conventions.”” Consider the set given as (6) on pages 404-407. As a first approximation,
which will later be somewhat refined, we may think of each rule of (6) as analogous to a
phonological rule, except that each schema [uF]— [«F]/ X — Y (where o = + or —,
and X and Y may be null) is interpreted as a pair of rules, the first of which replaces [uF] by
[¢F] in the context Y —— Y and the second of which replaces [mF] by [—oF] (where
— — = + and — + = —)inthe context X Y. Let us also assume that the leftmost and
rightmost unit of each lexical entry is - (the formative boundary). The interpretive con-
ventions can therefore be viewed as a fixed way of interpreting a given lexical matrix.
Whenever the normal (unmarked) interpretation is not to apply, i.e., when instead of the
expected [aF], [— oF]is required, a special symbol must appear in the matrix, and it is natural
that the symbol that blocks the expected interpretation should increase the complexity of

.
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the description. Observe, moreover, that the interpretive conventions have been defined
so as to supply + or — not only for [4F], but also for [mF].* It turns out, however, that in
certain contexts (see (6X) and accompanying discussion) it is not possible to specify the value
of the unmarked feature (and hence also of the marked feature) by a universal convention.
In these cases the value will be specified directly in the lexical representation. Such a directly
speéiﬁed feature will be viewed as increasing the complexity of the description to the same
extent as a feature that has the coefficient 7; thus only unmarked features add nothing to the
complexity. Finally, there are cases where the coefficient of a feature is determined by the
universal constraints on feature combinations; for instance, it is impossible, by definition,
+10.W ] To reflect this fact in our framework, we utilize con-
+high

ventions such as (6VII) and (6IX), which specify the coefficient of a given feature regardless
of whether or not it has been marked for that feature. This is but another way of expressing

the fact that the feature in question is not subject to marking and will therefore always
remain unmarked.

to have segments which are [

(6) A TENTATIVE STATEMENT OF SOME MARKING CONVENTIONS

) [useg] — [—seg]

a - @
[ +voc ] e
[+ cons] —cons ()
[ucons] —

[ - voc} ©
[—cons] / [ + voc] (d)
81)) [ + voc] | C— Gy
[uvoc] — [+ cons] ®)
v}"“ G

aw [+voc] — [+son]

4 A major difference between the Praguian conception of markedness and our own is that in the former the
marked coefficient of a feature was assumed always to be + and the unmarked coefficient always —.
This severe restriction limited the usefulness of the markedness notion and was one of the reasons for the
failure of the earlier attempt to apply it. It should be noted that this restriction loses force unless it is
coupled with the assumption of a fixed set of phonological features so that it is impossible to replace in
the description of a particular language a given feature by its complement—for example, the feature
“tense” by “lax,” “voice” by “voicelessness,” or “rounding” by * unroundedness.” Without this
further assumption, the proposal concerning the relationship between marked and positively specified
features is weakened, but it is still stronger than the position taken here since it does not permit the
marked value of a particular feature to depend on a particular context.
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SOME CONVENTIONS FOR VOWELS:

.M ',/"—"

F [-}-voc] 4-cont
—

content of feaiures

e

[ —ant
—strid

+voice

—lateral
\\\‘ | etc.// /
VD ~—
1 back
[ulow] — riow] / Zround
[—low]
v [+low] — [—high]
(VII) . [uhigh] — [+high]
Ix) [+high] — [—low]
X [uback] — [+back] / [+1ow]
XD
[eround] / aback
[uround] — —low
[—round] / L_ low]
X1 L tense] - [+tense]” i
SOME CONVENTIONS FOR CONSONANTS:
(X1 [unasal] — [—mnasal]
(XI1V) [—nasal] — [—son]
+son
o [+nasal] — |—cont
—strid
XVD) [u low] ~ [~low]
XVvII) [+low] — [—high]
(Xv1n)
[—high] / y ant
| back
[« high] — i [m ant]
[+high] |
u ant
L m back

|
|
|
/

/

Y

-

@
®

®

(@

(®

©
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(XXI)

(XXID)

XXV)

(XXVI)

[+high] — [—low]

[—back] / uant}

| —low

[uback] — [ ]
m ant

[ -+ low}

[+ back] /

[ voice] —  [—voice] / [z]

ocont

Phonological theory

@

(®

©

+high
[uant] — [—ant] / [+CO§:l (a)

[+ant]

[~cor] /[—ant }
+nasal

[acor] / [—aback}
—ant

[+cor] / {_*:jasal]}

{m cont]

[ucor] — v

[u cont] — {[+cont] / +-——[+cons]} (a)

[—cont]

[+cont] — [+ delayed release]

[u delayed release] —

[—del rel]

[+del rel] / l._ ant
+cor

®

(a)

®)

©

(b)

J (@

(®)
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(XXVID)
[—Fson] @
[—strid] /
\:-—ant] )
[u strid] — —cor
rid adel rel 1 ©
[ostrid] / {[+ ant]}
[+corl) 1/

SOME CONVENTIONS FOR LIQUIDS:

xxXviy)

(XXIX)
XXX)
(XXXI)
(XXXIT)
(XXX11)
(XXXIV)

SOME CONVENTIONS FOR GLIDES!:

(XXXV)

XXXVI)
(XXXVII)
(XXXVIII)

(XXXIX)

(oo
{u ant]
[-+ant]
fu cor]
[—cor]

[u lateral]

{u cont]

[——nasal
p—
+son

—

—

—>

—

—

+son

[——voc —ant
-

—Cons —CoT

[+ant]
[+cor]
[+cor]
[~lateral]
[+]1ateral]

[+cont]

—mnasal

[ulow] — [—low]

{u high] —

[+ high]

[uback] — [+back] / [”—“‘]

+low

[ —round] / [’_"}:g"h]

[uround] —

[oeround] / {aback]

+high
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Let us assume that these conventions are applied to a given lexical item L in the
following way. We proceed through the conventions (I}-(IV) in order, applying those that
are applicable. We then return to convention (I) and proceed through conventions (II),
(I11), and (IV) again, in the given order. We continue in this way until none of the four
conventions is applicable. We then proceed to conventions (V)~(XXXIX) and apply these
in order, each convention being applied only once. Conventions (I)~(IV), which express
the universal constraints on syllable structure, thus differ from the other marking conventions
not only in their content but also in the principles governing their application. Given a
complete set of conventions, the matrix representing L will contain only + and — entries
once the entire set of conventions has been systematically applied.

2.2. CONVENTIONS FOR THE MAJOR CATEGORIES

The conventions of (6) embody certain empirical assumptions about the value of
grammars. Convention (I) asserts that short lexical items are simpler than long ones. We
could sharpen this convention to provide for the fact that lexical entries consisting of a
single formative are simpler than those containing more than one formative (for example,
worship is simpler than permit [pVr=mit/), but we omit this qualification here.

Conventions (II) and (IIT) deal with the major categories “ true consonant,” * vowel,”
“glide,” “liquid.” They will interpret initial segments as follows: the configuration
[u consonantal, ¥ vocalic] will be a true consonant; [m consonantal, m vocalic], a vowel;
[m consonantal, u vocalic], a glide; and [# consonantal, m vocalic), a liquid. Thus in initial
position the conventions select true consonants as the unmarked segments, vowels as the
fully marked segments, and glides and liquids as intermediate in complexity. After a con-
sonant, vowels are fully unmarked and glides fully marked. After a vowel, true consonants
are fully unmarked and vowels fully marked. We might easily extend these rules to distin-
guish additional cases. _

Convention (IV) specifies that [+ vocalic] segments are sonorants. This convention
differs from the preceding three in that it does not involve marking at all. It is to be inter-

preted as applying regardless of marking: all vocalic segments are sonorants. Since we

always select the least complex lexicon, the feature “sonorant™ will therefore never be
marked for vocalic segments.

2.3. CONVENTIONS FOR VOWELS AND THE REPRESENTATION OF
VOWELS IN THE LEXICON

Conventions (V)-(XII) apply to vowels only, and the following comments concerning
these conventions are similarly restricted.

Convention (V) contains an incomplete listing of all features that are not available
for marking in vowels. X

Convention (VI) specifies that the vowel unmarked for the feature “low” is [+1ow]
if the vowel is also unmarked for the features “back ** and “round ”; otherwise it is [ —Iow].

Conventions (VII) and (IX) reflect the fact that there can be no segments that are
[:Eih] Given the discussion up to this point, it may appear that one of these two con-
ventions is redundant. However, we shall see that this is not the case when we examine the
function of the marking conventions in the interpretation of phonological rules (Section 4).

Convention (VIIL) characterizes the feature *“ high*’ in nonlow vowels. The restriction
need not be stated explicitly in the marking convention since at the point at which (VIII)
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applies, no low vowels will be unmarked for the feature “high” (see (VI)). As we shall
i i es.
see, this fact has other important consequenc
.Convention (X) specifies the feature «back” for low vowels. It should be nfoted tﬁz
there is no parallel specification of “back” for the nonlow vo.wels. It follows .rmlnXical
that in nonlow vowels the feature “hack > will have to be specified als1 + o; ; in eesult
i i ill not remain unmarked. We shall see that as a &
representations, or, 11 other words, w \ . .
ofpthese conventions the feature “back” in the nonlow vowels will not be subjecct1 t9 v;mfn;sl
further conditions imposed on features that appear as marked or unmarked 1n lexic
H 5
representations,
’ Convention (XI) specifies round?”’ for low and nonlow vowels. In noniow VO.“SJIS
the features “ back > and “round” have the same coefficient if the vowel is [u round]; the
ing is [— dl.
low vowel unmarked for rounding is [—roun - '

Convention (XII) is the first of a set of conventions that specify the vah%es for ;hg
remaining features. Since we have not investigated these conventions In any detail, we sha
say nothing here about their content. . .

’ Observe now the effects of these conventions on the represen.tatmn of vowel syst:ms;
We give in (7) the lexical representation that will result in the asmgn;nent by convention
i i he vowels indicated:
= of the correct feature specifications for t
(V)-(X1D) T :

( ) a i u = o e o i i =& 0 A
7
low v uw u m m wu u u u m u
high ¥ u uw w w m m u u uw.m _T
back 4y — + m 4 — + — + m —
round v w u uw m w u m m m m m

3
complexity 01122222233

As noted previously, a vowel system such as (2) (p. 402) is simp%er in some signiﬁcant
sense than either (3) or (4). Suppose that the complexity of a system 1s defined as in (8):

(8) The complexity of a system s equal to the sum of the marked features of its members.

The system /aiue of of (2) will then have a complexity of six; the §ystem J/iu \;/ o®f ?;1 e(fgi
a complexity of eight; and the system /iia=a/ of (4), 2 complexity ?f ten. We cautlhat -
fore say that (2) is less complex than either (3) or (4). On the.same basis we cat; say uthe
three-vowel system /a i u/ is the simplest possible, a .conclusmn that seems to Tdsupp
by its predominance over other three-vowel systems.m _the Ianguage§ of the wor l. o e
Definition (8), however, is hardly adequate in 1‘tself 2.18 a principle for se e;: 1fngmre
optimal system. There are 1o doubt overriding Cf)nmderatlons .o'f symmetry .an 1 ehaono_
hierarchy that must be brought to bear in establishing what co-nsmtutes an olptnnta nfs ne
logical system. This becomes quite apparenfi when one examines ﬁve—wllo;;ve .sysf esele(.:tion
simplest such system will certainly contain /a i u/ ;.but given (8) as the only basis o : Thi;
the choice of any two of the vowels J& o e o ii i/ will lead jto an equallt);] comptl.ex aslysl,ri ‘e:.vowel
surely is incorrect; the conventions shogld select /aiueof as the oplim

system.

5 The: difference between the two situations is somewhat similar tq the one that ':l'{'ubetzkgy b(1958,t pcttl’);)
sought to capture by distinguishing between privative and equipollent oppositions and by restricting
peutralization to privative oppositions.
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To. achieve the desired result, we propose the following two general conditions on
the choice of representations of vowels in the lexicon:

No vowel segment can be marked for the feature ““round ** unless some vowel segment
in the system is marked for the feature “high.”

10 Other things being equal, a system in which more features have only the specification
u is preferable to a system in which fewer features have only the specification .

Condition (9) establishes a hierarchy in the availability of features for marking vowels
in the lexicon. There are doubtless other conditions of this sort. Thus one would expect a
hierarchy in which the feature “segment™ is above “consonantal” and “vocalic,” and
the latter two are above the features listed in (7). Incidentally, it appears to us that the
proper extension of (9) would make the availability for marking of the features “high” and

“low” depend on the prior marking of the feature “back,” resulting in the hierarchical
structure shown in (11):

back
(1 1) high/ \low
!

round

If this proposed extension is incorporated into the theory, it will make the same choices in
the cases reviewed as the complexity measure (8). This, however, does not render the latter
superfluous: as we shall see in the discussion of consonant systems, all other things being
equal, there is a clear preférence for systems utilizing less complex segments over those
utilizing more complex segments.

Condition (10) builds into our framework a “symmetry”’ condition of the sort that
has often been mentioned in the literature. The condition asserts that one should minimize
the number of features available for distinguishing lexical items. Given conditions (9) and
(10), the system /aiue o/ is the optimal five-vowel system, as desired.

Further modifications are required, however. In this regard, consider four-vowel
systems. Again, the optimal system must contain /aiu/. The fourth vowel must be selected
from among those of complexity 2 if the total complexity is to be minimized., By convention
(9) the fourth vowel cannot be marked for the feature “round” unless it is also marked for
“high” since none of /aivu/ is marked for the latter. This consideration rules out the
choices /o 1i i/, leaving /= e o/ as possibilities. Neither condition (10) (which in this case
allows the fourth vowel to be any vowel marked for “back > and one other feature) nor the
proposed extension (11) of condition (9) supplies any reason for making a choice among
these three pessibilities. However, it does not seem implausible that there is an optimal
four-vowel system—namely, /a i u =/; there should, then, be a principled way of selecting it.
There are various means by which this result could -be achieved. For instance, parallel to
(10) we might impose a “symmetry”’ condition on systems which would be expressed in

terms of specified features rather than in terms of markedness. This would be our analog
to the traditional conception of “filling holes in the phonological pattern.” We shall not
attempt to state this alternative formally, however, since we do not feel that we have a
sufficient understanding of the empirical issues involved; in particular, we are not certain
that the system /aiu &/ occupies the privileged position that we have suggested it does.
Let us now clarify the empirical content of the various assumptions sketched above.
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Our general theory of evaluation leads to certain conclusions., on syntactic andsphonolgg;;:i
grounds, about the optimal set of inputs to the phonologlc.:al component. : uppglsn o
these considerations have led to the conclusion that for a given langl_lage this 1op e s
involves an n-vowel system. We want to know just how c'omplex this n-vow? slys em 1si
Let us assume that the lexical entries must be represented in tferms of the optzmahnﬂ(/%o.w:/l:t
system (or one such, if there are several) as deﬁned. by comfenhonS of the smit we hav riin
been considering. Then the language must contam_certam redundancy n;_lesl co;we Thi
the optimally répresented matrices into those requ1}'ed for the phonololglca; u etsl:cﬁne(i
complexity of these rules, measured in accordance with the syster.n offev;li u? ion : Hined
in the Appendix to Chapter Eight, is the measure of tt}e comple?uty of this alng? gof o
respect to its vocalic system. Similar con31derat1ons. will determine the tcomp ;lmtgave o
lexical system in general. The simplest language with a ﬁve-\'low?:l system who e the
set /aiu e of as the input to the phono%ogic:l component; thus it will have no phonologi
of the sort just mentioned. . ‘ .
redund;l’l:yvvr;ﬁcsl expect, na‘gurally, that systems which are s.impler, in th‘ls sense,dwﬂllbe
more generally found among the languages of the world, will be more 11ke‘133;' t1<1) devee 1:11;
through historical change, etc. In fact, the l_ﬁerarchy that we_ have so far1 establis es s: o
roughly in harmony Wwith the results of studies .of a great variety of vowe systeng;. (S eeC ,3) )
example, the review of vowel systems given in Trubetzkoy (1958, Chapter ,hi .Oh;t
Further refinements will no doubt be necessary, but they seem to us premature at this p
e ;?V;i:;%aliozmphasized that what we are discussing here is only 01.1e ‘aspecft of ;he
evaluation of a lexicon, and, in principle, this aspect cannot be developed 11111501::?1011é ro:
example, it might be possible to select either an n-vowel or an ‘n+l-vowe. sys e;n:t <‘)N .
lexicon, consistent with certain assumptions about the phonological rules, in suc ) a w){
that the n-vowel set is less optimal in the category of n-vowel systems than the »n ‘—;—h‘-‘vo ﬂf
set is in the category of n+ 1-vowel systems. A method must bfa developed for welgf 1};1gVi e
extra complexity inherent in a larger inventory of segments against 'the advan'tages to : at 35
a more nearly optimal lexical system. There are many other questions of this sort, bu
are not yet in a position to propose answers for them here.

24. CONVENTIONS FOR TRUE CONSONANTS AND THE
REPRESENTATION OF CONSONANTS IN THE LEXICON . .
Returning now to our discussion of the marking conventions (6), we cons@e; bneilify
cases (XIID)-(CXXVII), which apply to true consonant‘s only. Most of .these .a;e either Ze t;
explanatory or can best be discussed when we examine the manner in vghlcl (i:fc;n;ori t;lli X
are represented in the lexicon. There are a few matters, however, t'hat c.an e.c ]:r e at. :
point. We note, first of all, that conventions (XVII) and (XIX) gre identical wit . conven 1onS
(VID) and (IX), respectively. These conventions are repeated in (6) for exposrfory :f:ﬁe
only. Furthermore, it is important to draw attention t'o the fact th.at' the‘ order in w1 ic )
different features are specified in consonants agrees with that obtanfnng in the vowe systein
as far as comparable features are concerned. This is surely no ‘acmdent, but urflfortunade y
its full significance cannot be brought out, iven the present rudimentary state of our under-
i ing conventions. .
Standmﬁgxsoifnﬂtl;enz:?; ofg vowels, the environments in which the marking conventions apply
may be expressed in terms of marked and unmark.ed features, as WF]I asin ternlls o(f:1 feat\:rzs
specified as + or —. The ordering of the conventions plays a crucial role, as already noted.
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It is for this reason that the environments must be specified in the two ways just mentioned.
Note that convention (XXII2) will never find application in interpreting a matrix given in
terms of marked and unmarked features. The reason is to be found in the specification
[econtinuant] in the context of the convention. Recall that « is a variable ranging over +
and — and not over m and u. Note further that the feature ““ continuant” is not specified
for + or — until convention (XXIV). Hence, at the point at which (XX1IIa) becomes applic-
able as a marking convention, there will be no segment which is [ocontinuant], ie.,
[+continuant]. We shall see later (in the discussion of (42), p. 429) that convention (XX1Ia)
plays a very special role in the functioning of the marking conventions.

The feature *“ continuant >’ is contextually determined (see (XXIV)). In initial position
before a consonant, the consonant that is [# continuant] is interpreted as [-+continuant];

in other positions it is interpreted as [—continuant]. In other words, the unmarked con-

sonant in preconsonantal position is a continuant, whereas elsewhere it is a stop. It will
be recalled that conventions (IT) and (III) are also dependent on the phonological character-
istics of adjacent segments. Convention (XXIVa), however, will not be assumed to be
subject to the special principles of application that were imposed in the case of conventions
D-(IV) (see p. 408).

Conventions (XXVI) and (XXVII) interpret the unmarked palato-alveolar con-
sonant as an affricate but the unmarked consonants in all other points of articulation as
plosives. Additional conventions not given here specify the values for tenseness, glottal
constriction, etc.

In (12) the major types of consonantal segments are given with the markings imposed
by conventions (6XIII-XXVII). The blank boxes represent unmarked features, i.e.,
features which are to be taken as having the specification u.

(12) mlolp|(olp|fit|t|t|OslclESlt:lkilklxlq

nasal mimimim

low

high m

back m m mlmimim

anterior mim mimimimim|m|m

coronal m —Im|++]+ + . m

continuant m mim m m

delayed release m m

strident m

The symbol /t,/ represents a palatalized [t], /t°/ a velarized [t], /t;/ a palato-alveolar

pllosiye (see Jones, 1956b, fig. 28, p. 46), /k,/ a palatal plosive (IPA ¢), and /q/ a pharyngeal
plosive.

Application of the marking conventions (6XIII-XXVII) to (12) yields the fully specified
distinctive feature complexes shown in (13).
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(13) m n

n
< npasal ++++——'——#“““"’"“:::_+
low  =-—-—-——=-—-==—-=-=-"="""=—"-""
high - =+
back - -
anterior - + 4+ =
coronal - +
continuant ~~==0— — — — +
delayed release =~ — — — — — +
strident S = -+

!
I
!

A difference between (12) and the analogous representation for vowels (7) is that
while there is an “unmarked” vowel, there is no “unmarked” consonant. A few words
should be said about the reasons for this disparity. In view of the fact tl.lat tl}e unmarked
nasal must be /n/ and the unmarked continuant /s/, the unmarked plosive—if there we;.:e
to be one—would have to be Jt/. This conclusion, however, seems. unacceptable to us; in
particular, the choice of the dental over the labial plosive appgars m(forr‘e‘ct. Furthermore’,’
if the dental plosive is taken as «“unmarked,” then dental plosives .w1th sup_plementary
articulation—voicing, palatalization, velarization, rounding, etc.—will have a single x.narked
feature each. As a result, the supplementary”’ articulations of th?se consona-nts will haYe
a different status, formally, from those of all other consonants. Fl‘nally, as “.”H be seen in
Section 4, some of the marking conventions also play a role i_n th.e interpretation of 'ph‘t‘)no-
logical rules. The formulation of convention (XXIIIc), vxfhlch is fo.rced upon us 1f un-
marked”” consonants are not to be admitted, prevents t@s convenjuon from. aﬁ‘e.ctmg the
phonological rules and restricts it to serving only in the }nterpr'etailtlon of lexical items. As
far as we can tell at the present stage of our knowledge, this restriction has the correct effects

nature of the phonological rules.

on e :):I::lainge seen in (12),p there are, therefore, five consonants, /ptksn/, that afe
marked for just one feature. It is significant that these five consonants are rarely absent in
the phonological system of a language. Trubetzkoy (1958, p. 135.) notes that laggfugfge;s
without apicals (dentals) are unknown to him, and that langl}ages without vela.rs.an abials
are extremely rare. He cites certain Slovene dialects as 1‘ackmg velars; but. this is, at n;os;i
a low-level phonetic fact, since the lexical represen.tatlfms of Slovene dialects, as 'oh a ,
Slavic languages, will clearly require velars. Tlingit is cited as the only languagiel W%t 0}111
labials. However, Jakobson (1940, pp. 357-58) note.s that the absen?e of. lz'lbxa s ‘m t e
speech of women in a few Central African languages 1s c.aus.ed by the ritualistic ngltllatmn
of the lips, and such mutilation also occurs among the Tlingit, where both ‘men an ]\;vomen
wear labrets. The dental continuant /s/ is equally common. Trubetzkoy hst's only aste.x;ln
Nuer of the Egyptian Sudan as Jacking this sound. Jakobson (1?40, p. 360) Fltes P. Schn}x t
as his source for the absence of this sound in a series of “Australian, Tasm.aman, Melanlc:smnc;
Polynesian, African, and South American languages,” and notes that in Karakalpak an
Tamil fricatives appear only as combinatory variants of the stops. But such cases ar:
obviously unusual. Finally, the absence ofsnasals is as .uncomr.non among the languagelslc;
the world as is the absence of the other typé€s of sounds just reviewed. Hockett (1955, pé 1
cites Quileute, Duwamish, Snoqualmie, and probably also o a few other southern ;allst
Salishan dialects, as lacking nasal consonants altogether.” He rep(?rts, mOreover, Ha”
“Janguages with but a single nasal have an /n/, and usually have no lab‘lal consonant at all.

It was observed previously that the least marked segment, given the conventions
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outlined here, is the vowel /a/, which in many contexts requires only the lexical marking
[ segment]. All other segments will require additional markings. In accordance with (7)
and (12), there are two vowels, /i u/, and five consonants, /p t k s n/, that require only a
single marking in addition to [m segment]. These eight sounds constitute, as it were, the
minimal phonetic inventory available to a language. While many details must remain open
for the present, it seems to us that the conception of a basic phonetic inventory and the
proposed membership are, in the main, correct.

Given the theory of markedness as developed up to this point, the complexity of a
specific phonological pattern—an inventory of segments—is related to the sum of the com-
plexities of the individual segments. However, we have already noted with regard to vowel
systems (see pp. 409-410) that certain systematic properties such as symmetry (in some sense
that has yet to be made precise) must also play a role in determining complexity. This is
true in the case of consonant systems as well. Thus, if the complexity of a system were
merely the sum of the markedness values of its elements, a phonological system containing
the five basic consonants /p t k s n/ and the voiced obstruents /b d g z/ would be as complex
as a system which contained the five basic consonants and /b ¢ x f/, each of which requires
only one additional marking beyond that of the basic set. But this is surely incorrect. Such
conventions as those proposed for vowel systems (see (9) and (10)) might provide the
correct results in this case, but our understanding of the situation is too rudimentary for a
detailed proposal to be of much value.

2.5. CONVENTIONS FOR LIQUIDS

Conventions (XX VIID-(XXXIV) apply to liquids. It should be noted that in view of
conventions (IT) and (IIT) vowels and consonants may be unmarked for both the features
“vocalic” and “‘ consonantal ’ in certain positions. However, this is not true for the liquids
and the glides; these will always have to be marked for at least one of the two features.

Convention (XXVIII) supplies the features that are phonetically fixed for liquids:
liquids are sonorant, nonnasal, etc. Conventions (XXIX) and (XXXI) specify that the
unmarked liquid is a dental. Convention (XXX) rules out labial liquids and convention
(XXX1I) excludes lateral uvulars. Conventions (XXXIII) and (XXXIV) specify that the
unmarked coronal liquid is lateral (i.e., /I/ rather than /r/) and continuant.

2.6. CONVENTIONS FOR GLIDES

Conventions (XXXV)~(XXXIX) are a few of the conventions that apply to the
glides. Convention (XXXYV) specifies that glides are sonorant, nonanterior, noncoronal,
and nonnasal. '

These conventions are quite similar to the vowel conventions except that noncon-
tinuant glides are permitted. It may also be noted that the conventions as given here admit
both high and nonhigh glides. They therefore provide a slot for the glide /e/, for which we
found some evidence in English (see Chapters Three and Four). Note finally that, as in the
vowel system, backness is specified by the marking conventions only for the low glides,
/h?/. Among the nonlow glides the feature ‘““back is always marked.

3. Markedness and lexical representation

Let us now consider the consequences for lexical representation of a system of interpretive
conventions such as (6). The least complex lexical entry will be the single-segment entry
/a/, which in this case will have but one marked feature, [m segment]; when it is not a
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separate lexical entry it may be marked as a vowel as well. Lexical entries consisting of more
than ane segment'/wﬂl, by conventions (II) and (III), have the form CVCVCV ..., where C
is a true consonant, unless further marked. Fach of the consonants may be one of the five
belonging to the basic set [p t k s 0] in the simplest possible lexical entry. Thus, we have
such items as /pata/, /tata/, [kata/, [sasa/, [nana/. ' .
To consider a real example, the English word stun would be represented in the lexicon

by the matrix (14): ’

(1 4) segment mi{m|m|m

consonantal

vocalic m

nasal m

AN low

high

back +

round

anterior

coronal +

continuant

delayed release

strident

The conventions of (6) (plus a few other straightforward conventions) will then apply to
this matrix, yielding (15):

(1 5) segment

consonantal
vocalic

nasal

low

high

back

round

anterior
coronal
continuant
delayed release
strident &

R
R

L+ 1+
L4+ 1 ++

|
I
!

!

I
|+ 4+

|

|1+t
|+ + |
L+

[
!

F

As already observed, the problems connected with the appearanc? of unspecified
features in lexical matrices alongside of features specified 4+ and —.(see Sectlon. 8 of Chagter
Eight) will no longer arise, since all matrices are now fully s.peCLﬁed at_ all tlmc?s. N(;txc;,
moreover, that many redundancy rules that were necessary in the earlier version of the
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theory are now replaced by universal conventions and can therefore be dispensed with
in grammars of individual languages. For example, convention (V) specifies that all
vowels are nonanterior, nonstrident, etc. ; this is now no longer presented as a fact specific
to English but rather as a universal convention for interpreting grammars. The same is true
of the conventions that, unlike (V), are not absolute but that assign segments and phono-
logical systems to a hierarchy of complexity. The interpretive conventions are the major
devices for expressing the various interdependencies among features. They express in a
natural way both the fact that certain feature complexes are impossible ((V), for example)
and the fact that certain feature combinations are less complex than others ((X), for ex-
ample, which indicates that among the low vowels, the back vowels are less complex than
their nonback counterparts, except under the conditions discussed on page 410).

The interpretive conventions state not only constraints on feature combinations
within segments, but also constraints on segment sequences. Thus convention (XXIV)
eliminates the necessity for a redundancy rule in English stating that in initial preconsonantal
position the only admitted consonant is /s/. A consonant in this position may now be
totally unmarked, as in (14), and the proper feature values will be supplied by the universal
conventions.

Some language-specific redundancy rules remain, of course~for example, those that
introduce truly idiosyncratic properties such as [—rule #] in certain contexts. Furthermore,
if our analysis of English is correct, there will be several redundancy rules that are specific
to English. The rules that determine the distribution of /o/ and /o/ in lexical entries (see
Chapter Four) provide one example. For the most part, however, those redundancy
rules that have any wide applicability in the grammar are simply eliminated in favor of
universal interpretive conventions.

Although the replacement of particular rules by general conventions is, if tenable,
an obvious step forward, there is one difficulty that arises from this new conception of
redundancy. In the earlier version, we were able to make a distinction between phono-
logically admissible and phonologically inadmissible matrices in terms of the redundancy
rules. Thus we had a three-way distinction among such items as /brik/ (in the lexicon), /blik/
(accidental gap), and /bnik/ (inadmissible). The *“ accidental gaps” were the items that did
not appear in the lexicon but were not ruled out by the redundancy rules. Now that we have
eliminated most redundancy rules, the category of * accidental gaps’ is no longer defined
in any reasonable way.

Before we turn to this new problem, we should note that the discussion of accidental
gaps, both in our comments in Section 8 of Chapter Eight and in all of the recént literature
on the subject, has been oversimplified in one important respect. It is not true that potential
lexical items are simply divided into the three categories just mentioned: occurring, acci-
dental gaps, and inadmissible. Items that do not appear in the lexicon differ strikingly in
their *“ degree of admissibility.””® Thus the matrices /bnik/ and /bnzk/ are both inadmissible
in English, but the difference between them is at least as linguistically significant as the
difference between these two matrices and /brik/, /blik/. Hence a real solution to the problem
of “‘admissibility >’ will not simply define a tripartite categorization of occurring, accidental
gap, and inadmissible, but will define the *““degree of admissibility” of each potential

¢ Furthermore, in any real grammar, the lexicon will actually contain certain items that are * inadmissible.”
In English, for example, there are items such as Tlingit, tsetse, kook. There are also words such as sphere,
sphincter, which violate restrictions on initial clusters, and adze, smaragd, which violate restrictions on
final clusters, etc. We return to this matter directly. (See note 7.)
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lexical matrix in such a way as to distinguish [blik/ from /bnik/, and /bnik/ from /bnzk/, and
to make numerous other distinctions of this sort. .

tGiven a lexicon L, which determines a set of interpreted lexical matrlce§ of the
form (15), we can define the distanee” from L of a lexical matrix p in the following way.
Let us say that rule (16) distinguishes p from L if (16) does not change any member of L
(i.e., given ve L, either (16) is inapplicable to v or it leaves v una?ltered) but (16')‘does chan.ge
y; and furthermore, (16) is minimal in that any other rule meeting these conditions contains
at least as many features F specified [+ F] or [—F] as does (16):

(16) X - Y | Z—W

Let us define the distance of p from L as 1/n, where is the number of features sp'eciﬁed as
[+F] or [-F] in a rule that distinguishes p from L in this sense. ‘Where the distance 1s
undefined in this way (there being no such rule), let us say that it is zero. . .
For example, let L be the lexicon of English and consider thx'e distance .Of Jbrik/,
/blik/, /bnik/, /bnzk/ from L. The distance of /brik/ from L is z.ero since ?hfzre is no n{le
distinguishing it from L. The distance of /blik/ from L is 1/17 since the If:ummal rule d.IS-
tinguishing /blik/ from L is (17), which has 17 specified features. The dlstance. of /b{llk/
from L is 1/5, since the distinguishing rule is (18). The distance of /bnzk/ from 1.is 1/4 since

the distinguishing rule is (19).

"+ cons T
(17) ‘ +cons . —voc
—voc +high 1| _ ant
[+cons] — [— lateral] / [—seg]| +ant |—— ] —back || _ cor
“COf —tensed | cont
+voice | _voice |
I + cons]
(18) [+cons] — [—nasal] [ [—seg] —eont|
(19) [+seg] — [+voc] [ [+cons] [+nasal] —

In short, to determine the distance of a matrix p from L, we find the simplest rule
which is “true of L,” in the obvious sense, but not true of p, and we take the distance of u
from L to be inversely related to the complexity of this rule. This measure of distance can
be refined in various ways. For example, certain distinguishing rules may Pe universal and
may be taken as defining an absolute ‘““maximal’’ distance; we can take.lflto accmfnt the
patural hierarchy of features discussed on page 410 and consider the position c.>f X in (16)
in this hierarchy in determining distance, etc. Furthermore, we can assign specx.al status t?’-
rules that make use of ““natural environg_nents, such as ““initial cluster,” * vocalic nucleus,
etc. Without going into these and other refinements, however, it is clear even fro.m 'the
very simple examples given that an interesting and linguistically s‘igniﬁcant charactenzatlo‘n
of “degree of phonological admissibility”” can be given in quite general terms, even if
grammars contain no redundancy rules. We feel, therefore, that the proposed mc?asure -of
distance is an improvement over the tripartite categorization that was discussed in earlier
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treatments of this problem, although it still falls short of providing a fully adequate ex-
plication of phonological admissibility.’

Notice that this approach to phonological admissibility leads to certain asymmetries
that should be studied further. For example, we need no redundancy rule to account for the
unvoicing of clusters in English. Consonant clusters in lexical entries will simply not be
marked for voicing, and a marking convention will specify that all obstruents unmarked
for voicing are unvoiced. In other words, the lexicon of Engiish will be the simplest possible,
in this respect.® Items with voiced clusters will be at a certain “‘ distance  from the lexicon,
as indicated in the preceding discussion. But consider a language in which all clusters are
voiced in the lexicon. If we are correct in our general assumption that [—voice] is the un-
marked value of voicing for obstruents, then in this language it will be necessary to add a
rule that voices obstruents in clusters. Whereas in English an item with a voiced cluster
violates no rules but is only semi-admissible on very general grounds, in this hypothetical
language an unvoiced cluster will violate a rule of the phonology and will therefore be an
exception of a very different sort. In fact, it will have to be characterized by a feature of the
type [—rule n]. We would therefore expect that in such a case cluster-unvoicing would, in
general, be a property of formatives rather than of individual clusters. We have no examples
at hand to suggest whether this interpretation of these phenomena is correct or incorrect,
but the problem is quite clear, and it should be possible to find crucial examples.

Let us turn now to some of the other consequences of the approach to redundancy
that we have outlined.

In Chapter Four, Section 2.2, we discussed the fact that in English a vowel becomes
lax before a consonant cluster within the same formative unless the cluster in question
consists of dental consonants.’ Thus we cannot have formatives such as *[dawkt] or
*[taypt], but we can have hoist, find, etc. We accounted for this fact by a readjustment rule,

which we repeat here as (20), that excludes certain vowels from the application of the laxing
rule n.

7 The analogy between degree of phonological admissibility and degree of grammaticalness is obvious. Just
as certain sentences that are semi-grammatical can find a more natural use than others that are fully
grammatical (e.g., many common metaphors), so, analogously, we expect to find certain items in a lexicon
that depart from the regularities of that lexicon and, correspondingly, depart from phonological ad-
missibility. In defining the degree of deviation of a sentence from a corpus or an item from a lexicon,
we must therefore provide for ““ semi-grammaticalness™ of occurring items; we might, for example, define
the distance of an item from a normalized set (lexicon or corpus) from which certain items are systemat-
ically excluded. List frequency of exceptions, in the lexicon, would therefore be a relevant factor in deter-
mining degree of admissibility. The problems are nontrivial, but various approaches can be suggested.

8 As noted in Chapter Three, Section 16, there are a few exceptions to this generalization. The words listed
there will, as a group, be phonologically deviant. As pointed out in the preceding note, the question of how
list frequency of certain configurations in the lexicon should be introduced into considerations of admis-
sibility is not trivial, but there is little doubt that such considerations are necessary.

If a measure is precisely defined, it will, of course, make sharp distinctions, many of which will not be
independently motivated. Such distinctions, then, will be motivated only indirectly, in terms of the plausi-
bility of the general metric and, ultimately, the empirical considerations on which it is based. Clearly, the
lack of independent motivation for the sharp distinctions themselves provides no evidence one way or
another for the proposed measure of evaluation. We mention this because there has been much con-
fusion and idle controversy over the matter. For example, it has been maintained that the theory of
admissibility discussed on pages 381 f., which defined a tripartite division into occurring, admissible, and
inadmissible, was ill-conceived because the addition of one item to the lexicon might well imply a re-
distribution of matrices among these three categories. As noted, we now feel that this theory must be
abandoned, for other reasons; but surely the objection just mentioned has no force whatsoever. It is
simply an objection to precision in the development of a procedure of evaluation for grammars.

? We actually extended the exception slightly—see page 241, note 2—but this is not relevant here.
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--cons
+cons
20
( ) V — [—rulen] / — | +ant [+cor }
‘ +cor

Although we did not discuss the matter in Chapter Four, ?here is a certain diﬁ‘icult-y in the
application of this rule. In order for it to apply correctly in forms such as find, faznt,. etc.,
it is necessary for /n/ to be specified as dental (i.e., as [+anterior, +coronal]) at the point of
application of (20), that is, in the lexicon. Notice, however, that the well-known rule of
assimilation with respect to point of articulation applies to nasals before stops. Th'us vs{e
have [n] in lint, wind; [m] in lamp, ramble; [n] in sink, mingle. Consequently nafals 1n'th1,s,
position should appear in the lexicon as unspecified with respect to the.featu.res anterior
and “coronal.” Furthermore, the rule that assimilates point of E}I‘thI.lli?.hOn must be a
relatively late rule of the phonology, occurring after the stress I‘I;IICS, since it mvolveszposmon
of stress. (Compare Concord [kAnkard] - concordance ﬂ<ank5rdans]; congress [kangras]-
congressional [kangréSanal]; etc.)

This problem could not really be solved within the frarr'lework that was pre‘s‘upposei
previously. It would have been necessary to specify /n/ fully in the contc_:xt————— ‘ dent:al,
while leaving /n/ in other pre-stop contexts unspecified with respect to point of artlcu.lam?n.
The general assimilation rule would then apply to all nasals before s‘tops, but application
would be vacuous in the pre-dental position. Now, however, within the. framework of
conventions (6), this difficulty is resolved in a straightforward way. Nasals will Pe unmarked
before stops, as required, and will be specified as /n/ by the marking 'conventlons XX1Ib)
and (XXIIIc), which realize unmarked nasal consonants as [+a}nter10r] and [+ coronal].
The late phonological rule that determines the point of articulation o'f nasals before stops
remains as before, but the fact that nasals must be specified as dental.m order for rule (20)
to apply properly no longer involves an unmotivated cost in complexity. '

Supporting evidence for this approach comes from another property of point-of-
articulation assimilation of nasals before stops. Consider words SLIC}.I as congressfco-ngl:es-
sional in which [n] alternates with [n]. As was just noted, the application of the a‘szsmula‘txog
rule depends on stress. Thus, in cdngress there is assimilation of tl.le featur'es' anterior
and “coronal” from the velar stop to the preceding nasal, but not in congréssional. In the
-+ anterior
-+coronal
dental, as is, in fact, indicated by conventional orthography.'®

latter form the nasal is [ ] Obviously, then, the ““neutral” position for nasals is

4. Markedness and phonological rules: linking

In introducing the discussion in this chapter, we noted that certain rules are more p}auﬁbie
than others, although the distinction cannot be made in purely formal terms. Thus', in either
synchronic or diachronic description one might expect suc'h rules as those f)f gh), bu.tb;he
corresponding rules of (lii) are somewhat less natural (ar}d, in some cases, quite impossible).
We now have machinery for making some of these distinctions.

10 Thus, from the point of view of our earlier discussiox}, the spelliqg sin!c, :vilzg is 1no mgre rllatu;il i?;:
"would be the spelling simk, simg for these words: It might be po§sxble, mcxde:nfal y,hto ;av: opease nde
pendent test of the linguistically motivated decisions as to marking by examining h;lde relative
which alternative spelling ‘conventions, in such cases as these, can be learned by children.
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Suppose that the phonology contains the rule (21) and that one of tﬁe universal
marking conventions is (22), where o, B = + or —, ¥, Z, Q, W may be null, and the feature
G is distinct from F.

(21) X — [aF] /Y[”;]z

(=) WGl — [BC] /| oF
/4

Suppose that we were now to say that when a rule and a convention are formally related as

are (21) and (22), they are “linked.” We will interpret such linkage in the following -

manner. When rule (21) applies to a segment containing X'in the context ¥ [ 0 ]Z, it assigns

to this segment the feature specification [oF] in the usual way. If, furthermore, the segment
to which (21) has applied meets the condition W of (22), then the feature specification [PG]
is automatically assigned to that segment. In order to prevent the assignment of [BG], rule
(21) will have to be made more complex in some way. The natural proposal is to stipulate
that linkage of (21), (22) is blocked if (21) is revised with [«F, yG] replacing [«F]. Thus,
given the convention (22), a process that rewrites X as [oF, fG] is more plausible, more
highly valued in the grammar, than an otherwise identical process that rewrites X as [aF1;
the latter rule will be more complex in that it will have to mention G to the right of the
arrow. We are thus making the very strong empirical claim that the marking conventions,
which were established for an entirely different purpose, contribute significantly to deter-
mining the concept “rule plausibility.”

It is readily seen that marking conventions such as (6XXa, b), where the context W
includes features that are specified in terms of the values u or m, can never serve as linking
rules, since the conditions on the linking of rules and conventions will never be satisfied.
Moreover, conventions such as (6XVI), which specify the unmarked value of the feature
independently of context, will not function as linking rules. On the other hand, conventions
such as (XXIIa) will function only as linking rules. We have expressed this fact by including
[xcontinuant] in the environment of this convention. As noted above, since o is a variable
ranging over + and — only, (XXIIa) cannot apply as a marking convention because no
segment will be specified [+ continuant] at the point where (XXIIa) becomes applicable as a
marking rule. We will extend and refine the account of linking as we proceed.

To illustrate with a concrete and well-known example, let us consider in detail the
so-called palatalizations of Slavic.!* Although usually presented as fossilized historical
processes, the palatalizations are, in fact, productive in most modern Slavic languages. (For
a demonstration of this fact in modern Russian, see Lightner (1965a).) We may therefore be
dealing with a quite recent stage of the language. However, since the dating of the palatali-
zation processes is irrelevant for the purposes of the following discussion, we shall not con-
cern ourselves with this question any further; we shall simply assume that we are examining
the stage in the development of the Slavic languages at which the palatalizations were pro-
ductive.

11 The factual‘ material on vyhich this discussion is based is readily available in the standard handbooks
sucl} as Meillet (1?24), Vaillant (1950), and Brauer (1961). The interpretations offered here, which in part
deviate from traditional accounts, are discussed in Halle and Lightner (forthcoming).
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We wish to account for the facts shown in (23):*?

FIRST VELAR SECOND VELAR DENTAL
(23) ‘ - PALATALIZATION PALATALIZATION  PALATALIZATION
underlying segment k g x k g x t d s z
South Slavic ¢ j 8 c 3% S t, d, § Z
East Slavic &y 8 c 3 s & j 3 z
West Slavic & ] 8 c 3 8 c 3 § Z

Of interest in the following discussion will be the interpretive conventions (XIX)-(XXVII),
which for the reader’s convenience we reproduce here as (24) (omitting (XXD), which is

irrelevant here):

(24) XIX) [+high] — [—low]
XX) "
[—back] / u ant (@)
| —low
e = [m ant ®)
[+back] / T
[-i—low, ©
(XX1) [ ]
[—ant] / +high @
fuant] — an +cor
| acont |
[+ant] b)
(XXIII) 1
: [—cor] / —ant (a)
+nasal |
[ocor] / —aback (b)
[t cor] — —ant
-+ant .
[+ COI'] / [+nasa1] (C)
{[m cont] }

12 T order not to complicate the discussion unduly, we shall exclude from consideration here the fact that
the voiced stop /g/ alternates with strident continuants rather than with strident noncontinuants. We shail

- assume that this adjustment is taken care of by a phonological rule that does not concern us here. We

shall also assume that the products of all palatalizations are palatalized, i.e., [;g?;tﬂ Thus /c/, for

example, will be [high] in this case.

The term * Second Velar Palatalization ™ is used ambiguously in the literature. We use it here to
‘refer to the palatalization of velars before front vowels derived from underlying diphthongs beginning
with a back vowel. We do not discuss the velar palatalization discovered by Baudouin de Courtenay
(1894), which is a separate phenomenon. (See Halle and Lightner, forthcoming.)
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XX1V) [ cont] {[+cont] [ +-——[+cons]) (a)
[—cont] } (b)
XXV [+cont] — [+delayed release]
(XXVI) S
[u delayed release] — [+del rel] / [;22::! @)
[—del rel] (b)
(XXVID)
[ + SOn:l @)
[—strid] —
. l: - ant} )
[ustrid] — —COT
. adel rel
[oestrid] / { [-ie-azft] ©
[+ cor]} i

As shown in (23), the First Velar Palatalization produces the same results in all three
major dialect areas. The environment in which this process takes place is usually given as
“before front vowels and before /y/.”” Some students—e.g., Meillet (1924)—treat this as a
single phenomenon; others—e.g., Leskien (1919), Briuer (1961)—treat palatalization before
front vowels as distinct from palatalization before /y/, and combine the latter with other
alternations that take place before /y/, such as the palatalization of dentals and labials. Since,
however, the dental and labial palatalizations yield different results from the palatalization
of velars before /y/, it is clearly incorrect to combine these phenomena, especially in view of

the fact that palatalization of velars before [yl produces precisely the same results as

palatalization of velars before front vowels. Moreover, as noted in Section 2 of Chapter 8,
the distinctive feature framework provides us with a ready-made device to characterize the
environment in question. :

At the point in derivations at which the First Velar Palatalization takes place, velars
will be the only type of nonanterior consonants that appear in the representations. We
would therefore expect to formulate the First Palatalization as (25):13

( 25) —back
_ -+cor —cons
[=ant] = | | del rel / [-—back]
+strid ’

It ‘is easy to understand why a velar would be fronted—i.e., replaced by /k, /—before a front
gllde or vowel; it is not so easy to see why the other features should also change. Recall that
in (12) the palato-alveolar /&/ is less marked than either the palato-alveolar plosive /t,/ or the

13 W&_a omit, here and below, specification of the features {—vocalic, +consonantal] for the segments under-
going the rules.

The reader may find it helpful to refer to table (13) (p. 413).
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palatal plosive /k,/. The less-marked status of /¢/, as well as the marking conventions (24),
reflects the fact that in consonant systems with four points of articulation, the fourth point
(in addition to labial, dental, and velar) is commonly occupied by the palato-alveolar
affricate /& rather than by [t/ or /k;/. As noted on page 420, the marking conventions
affect not only lexical representation but also the interpretation of phonological rules to
which they are linked. An examination of conventions (24) immediately reveals that several
are linked to the phonological rule (25), namely, one case of (24XXIIIb), (XXVIa), and one
case of (XXVIIc). These conventions govern the features *‘ coronal,” * delayed release,” and
“strident,”” which are just the ones whose status is at issue in rule (25). The marking con-
ventions, then, functioning successively in linkage, provide the desired values for these three
features. They tell us that when velar obstruents are fronted, it is simpler for them also to
become strident palato-alveolars with delayed release.

Notice that to achieve this result, we must extend the notion of * linking** given earlier
and permit the successive application of marking convéntions functioning as linking rules.
Thus the conclusion regarding rule plausibility that we have just formulated (namely, that
fronting of velar obstruents will normally convert them to strident palato-alveolars with
delayed release) requires, in our framework, that the process (25) be stated as rule (26):

(26) FIRST VELAR PALATALIZATION
[—ant] — [—back] /-—-["’Cons]

—back

Convention (24XXIIIb) links directly to this rule, so that rule (26) is interpreted as also
assigning the feature specification [+ coronal]. But we must now extend the notion of
“linkage,” in an obvious way, so that convention (24XXVIa), introducing the feature
[+ delayed release], links to convention (24XXIIIb) and hence applies at this point. And, by
the same extension of the notion ““linkage,” convention (24XXVIlIc), introducing [+ stri-
dent], links to (24XXVIa) and also applies, completing the process (25).

According to our earlier definition, (28) links to (27), where (28) is a marking
convention and (27) a phonological rule: '

B el
(2) Wl - [fc] | [M}

oF
W
Let us now say that the same is true not only when (27) is a rule but also when it is a marking

convention, in which case X = [uF].
Suppose now that (27) is again a phonological rule, and that C,, .. ., C, is a sequence
of marking conventions such that for each i > 1, C; is the convention (29), where G, = F

and oy = o of (27):

(») WGl - G / [aing

Thus C, is linked to (27), and for each i > 1, C; is linked to C;..,. Suppose further that for
each i, j >0, G; # G;. Suppose now that the rule (27) applies to some segment S and
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that for ef:t(.:h i <n, S, when modified to contain the feature complex [0, G, . . ., @;G;], satisfies
the Cf)):‘ldltlon W.+1- Suppose, finally, that C,, ..., C, is the longest sequence meeting these
conditions. Then we interpret rule (27) as assigning to the segment S the feature complex
[¢oGos - - -, 2,G,]. In the special case n = 1, we have the situation of linkage that was deﬁﬁé&
earlier.

In the case of the First Velar Palatalization, (27) is (26), and C,, C,, C5 are (30), (31)
(32), respectively: > ,

30)
( [ucor] — [+cor] / {——back ONE CASE OF (24XXI1Ib)
—ant

(=) '

[udel rel]] — [4delrel] / —ant (24XXVIa)

+cor,

(32) . .

[u strid] — [+strid] / +del rel ONE CASE OF (24XXVIIc)

-+cor

With this quite natural concept of ““linkage,” the process (25) is stated simply as
(26), a simple assimilation rule, and hence is highly ¢ plausible”* in the required sense.

Consider next the so-called ““Second Velar Palatalization™ as it manifests itself in
South and East Slavic. This alternation is produced by the replacement of velars by strident
dftntals (i.e., [k] — [c], /g/ — [3], /x/ — [s]) before certain front vowels that derive from the
diphthongs /oy/ and /ay/. We shall assume that following the First Velar Palatalization
(26), the grammars of South and East Slavic contain the Diphthong Rule (33):

o
(33) {y} — nonback vowels
ay

Since rule (33) applies after the First Velar Palatalization Rule (26), velars before
front vowels deriving from diphthongs are not subject to First Palatalization. If the Second
Velar Palatalization is made to apply after the Diphthong Rule, it can then be stated
quite simply as applying before front vowels. Note, however, that the strident palato-.
alveolars resulting from the First Palatalization, which are nonanterior, are not subject'
tf’ the Second Palatalization. Thus, the Second Palatalization, unlike the First Palataliza-
tion, cannot apply to all nonanterior consonants; instead it is restri;ited to nonanterior
consonants that must be specified either as [+ back] or [ —strident]. We shall assume that the
additional specification should be [—strident] rather than [+ back], and shall provide some
motivation for this assumption in the discussion that follows. Since we have thus excluded
the palato-alveolars produced by the First Palatalization, we may somewhat generalize the
environment in which the Second Palatalization applies. It is no longer necessary to exclude
specifically the environment before the glide /y/, and we may therefore allow the Second
Palatalization to apply before [—consonantal, —back], that is, in the same environment as
the First Palatalization.

. Having characterized the context in which the process applies, we must turn to the
question of the modification that it effects. The difference between the results of the First
and Second Palatalizations is that the former produces nonanterior strident coronals,

whereas the latter results in strident coronals which are [+ anterior]. This naturally suggests
a rule of the form (34).

K
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(34) SECOND VELAR PALATALIZATION (SOUTH AND EAST SLAVIC)

. —ant ~back —cons
[—strid] - [+ant ] / _"[-—back]

We would like to be able to interpret rule (34) so that it links to the conventions that intro-
duce the features [+ coronal], [ +delayed release], and [+strident], analogous to the case of
the First Palatalization. Certainly it seems natural to assume that these features are deter-
mined in the same manner in both processes of palatalization, that a linguistically significant
generalization underlies the appearance of these three specified features in the two cases.
However, the theory of linkage that we have just developed does not, in general, provide
for cases such as (34) in which two features appear on the right-hand side of the arrow.
Since this seems to us the appropriate form of the rule, we shall attempt to extend the theory
of rule application so as to permit the required linkage.

The first suggestion that comes to mind is that we analyze (34) into two rules, the
first of which shifts the feature “ back,” and the second the feature “ anterior.”” The marking
conventions will now link properly, as before, to the first of these two rules. Thus we replace
(34) by the sequence of rules (35), 36):

() [~ e | — [T

—ant

(36) +cor —cons
+delrel| [+ant] / T [ —-back]
+strid

Rule (35) converts /k/ to [k;], which automatically becomes [&], as discussed above in con-
nection with the First Palatalization. Rule (36) will then convert this [¢] to [c] (which in this
case is also [+high]—see note 12). ,

This proposal is unworkable, however. Since the environment in which (36) applies
is the same as that of the First Palatalization (25), rule (36) would also affect the [¢] produced
by the First Palatalization, converting it, incorrectly, to [c]. '

It seems to us that the correct solution to this problem lies in an extension of the
theory of rule application along the following lines. Let us make the very general assumption
that two successive lines of a derivation can differ only by a single feature specification.
A rule such as (34) must then be interpreted in two steps, that is, in one of the two ways which
we can represent as (37) and (38):

(37) [::;tld] — [—back] — [+ant] /
(38) [::E'tld] — [+ant] — [—back] /

“We will select the interpretation (37), returning to the justification for this choice directly.
Rule (34), interpreted as (37), is to be understood as follows: first, the appropriate instances
of /k/ are converted to [k;]; second, the linking rules apply in the manner discussed above;
third, those segments which have been formed in steps one and two are converted to their
anterior counterparts; fourth, the linking rules apply as before. What is new in rule (37) is its
« non-Markovian > character. That is, rule (37) differs from the sequence of rules (35), (36)
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in that its second step applies only to segments which are formed by its first step; whereas in
the case of the sequence of rules (35), (36), the second rule (i.e., (36)) has no “memory >
and cannot distinguish those occurrences of [€] formed from (35) and the marking conven-
tions from other occurrences of [€] that may be present in the relevant environment at this
point in a derivation—from occurrences of [¢] resulting from the First Palatalization, for
example.

Under this new interpretation, rule (34) has precisely the effects required by the facts
of the Second Velar Palatalization in South and East Slavic, as we can see from (23) (p- 421).
Note especially that conventions (24XXa) and (24XXIIIc) are not linking rules and that
none of the linking rules are sensitive to shifts from [—anterior] to [+ anterior].

The facts of the Second Velar Palatalization in West Slavic are readily accounted for
by restricting the second step in the derivation to noncontinuants:

(39) SECOND VELAR PALATALIZATION (WEST SLAVIC)

—ant —back —cons
<:iir;(:> - [(+ant)] / [—back]

The schema (39) abbreviates two rules, the first of which applies to nonanterior nonstrident
noncontinuants in two steps, as illustrated by (37), and the second of which simply fronts
nonanterior nonstrident segments in the manner of (26). It is quite natural for (34) and (39)
to be so similar since they characterize similar phenomena in closely related languages.
Therefore, the fact that the rules for West Slavic differ in such a minor way from those for
South and East Slavic may be regarded as providing a certain amount of support for the
analysis proposed here and for the theory underlying this analysis.1*

Before continuing with the topic under discussion, we note that the process of Velar
Softening in English (see (6) and (1 14), Chapter Four, where [—back] was omitted since it
was not crucial to the discussion there) is very similar to (39). Under the theory of rule

application that we have now developed, Velar Softening would be characterized by the
schema (40):

(40) VELAR SOFTENING (ENGLISH)

—ant
—cont —-back] —-;JaCk
. — EE—
+deriv {+ant) / _ Cow
{—voice) ons

Under the proposed interpretation, the two velars in the derivable word regicide will be
converted to [g;] and [k,], respectively, by the first step of (40), and then to [j] and [€]
by marking conventions which link to this rule. The second step of the first rule abbreviated
by (40) will then convert unvoiced [€] formed by the first step to [c]. Note that other
instances of [¢], not formed by the first step of rule (40), will not be affected by the second

% We noted above that if the Second Palatalization were not restricted to nonstrident consonants, it would
affect the segments produced by the First Palatalization Rule, turning these, as well as the remaining
velars, into strident dentals. If this were actually the desired result, there would then be no need for the
First Palatalization Rule, since the output of the grammar would be the same whether or not it included
this rule. These considerations are of more than abstract interest since the well-known mazurzenie

phenomenon of Polish is precisely of this type and would be formally characterized in the manner just
outlined,
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step. Thus, in the word cherub, for example (which is [+ d'erivable]——cf. cherubic—and has
[¢] before a nonback nonlow vowel), the initial segment will not be converted to [c] by the
second pért of the Velar Softening Rule. '

In the cases just reviewed, then, the proposed modification of the theory of rul.e
application has just the right consequences. It seems, moreover, to be a very natmfal mC{dl-
fication. The one step in this account that is still not motivated by any general con.suieratl'on
is the choice of (37) rather than (38) as an interpretation of (34) and the corresponding choice
in the case of Velar Softening in English. .

Here, too, however, there is a rather natural enrichment of the theory th-at will lead
to the desired conclusion. At the outset of this discussion we noted that certain rules are
more plausible than others which may be just as complex or faven less complex, when
complexity is measured in terms of number of features. In particular, we noted that rule
(1ei) (see p. 401), which converts velars to palato—alveol.ars before nonlow./‘ nonb.ack vowels,
is much “simpler,” in some linguistically important sense, than rule (leii), which converts
labials to dentals in this context. Similarly, it seems correct, in general, that a fule con-
verting palatal stops to dentals should be simpler than a pa‘rallel ‘rule conver.tu%g v.elar
stops to labials. Quite apart from the problem we are now dl'sc.usm‘ng, these‘ distinctions
must somehow be built into the grammar. However, if these distinctions ?re.mcorpo_rated
into general linguistic theory, then we can also suggest a very‘ na'a'lral principle f_or inter-
preting a rule such as (34) which introduces two feature modﬂ?lcatl.or'ls: namely, interpret
the rule in the way that is simplest, given the general theory of s1mp11c1f:y of rules. On these
grounds, (37) is a simpler interpretation of (34) than is (38), since (37) involves a change of
velars to palato-alveolars (before high front vowels) and of palato-alv.eolars t.o dentals,
whereas (38) involves a change of velars to labials and labials to pala’{ahzed lablals.. These
considerations suggest the direction in which an overall solution to th1§ pr(?blem rn.lght be
sought. Unfortunately, they do not solve the problem in genﬁf:rél., or even in this cfase, since we
have simply established the correct ordering of rule plausibility by fiat. To give a genera}l
solution to the problem in these terms, we would have to extend thei the’:’ory of rule pla}m-
bility so that it would automatically provide a *‘ simplest interpretation” for each possible
case. ' .

A possible direction in which one might look fc?r such an extension of. the theory is
suggested by certain other facts that are not handled with complete_ adequacy in t.he present
theory. Consider first the manner in which the process of metathesis was treated in Chapter
Eight, Section 5. As will be recalled, we were forced there to take ‘ac.ivantage.of powerful
transformational machinery of the sort that is used in the syntax. This increase in the power
of the formal devices of phonology did not seem fully justified since it was made only to
handle a marginal type of phenomenon. An alternative way to achieYe the same resulits 1§ to
introduce a special device which would be interpreted by the conventions on rule apph(.:atlon

as having the effect of permuting the sequential order of a pefir qf segments. It goes without
saying that if this were done, the conventions on rule application would I.lave to be con-
-siderably extended, both in scope and in character, beyond the tyl?e of marking conventions
and linking rules discussed in this chapter. If it should prove possible to define a reasogal?ly
short list of such ““plausible” phonological processes and show that all—or thcla ma;orxt.y
of—the phonological processes encountered in different languages belong to this set, this
would constitute a very strong empirical hypothesis about the nature of language. -
We are clearly quite far from achieving this goal, but certain facts suggest that this
may be a fruitful direction in which to pursue further inquiry. Consider, for example, the



428 Phonological theory

phenomenon of assimilation, of which the Slavic palatalizations are a special case. In
assimilation the coefficients of a given feature or feature set in one segment are made to
agree with the coefficient of the same feature or feature set in a nearby segment. The fact
that it is the same feature or feature set in both segments is crucial. In the framework of this
book, however, we are unable to reflect this fact with complete adequacy, for formally a
rule such as (26) is not sufficiently different from (41):

(41) [-ant] — [~back] | — [_Cm.ls ]

—voice
Rule (41), however, in which backness is made to agree with voicing, expresses a type of
assimilation that is unknown and implausible. If assimilation were a special process which
was available for use whenever necessary, it could be restricted so as to affect only the same
features in different segments, or it could be further constrained to affect particular features
or sets of features in particular environments. Thus, nasals seem to be quite prone to assimi-
late the point of articulation of a succeeding consonant, while continuants are apparently
all but immune to such assimilation. It would seem plausible to establish a hierarchy of
assimilation processes ranging from complete assimilation of all features to assimilation
of only a single feature. Processes such as palatalization and velarization would be character-
ized as assimilations which affect thé features ‘“‘high” and ““ back.”

As already noted in Section 1, there are also processes which involve coherent sets
of rules. In addition to the processes of “strengthening’* mentioned previously, there are
various types of “weakening’ processes. We may also include here such processes as *“ com-
pensatory lengthening,” ““raising” (and ““lowering”’) of vowels, and perhaps also phono-
logical shifts such as the Great Vowel Shift of English. ;

It does not seem likely that an elaboration of the theory along the lines just reviewe
will allow us to dispense with phonological processes that change features fairly freely.
The second stage of the Velar Softening Rule of English (40) and of the Second Velar
Palatalization (34) of Slavic strongly suggests that the phonological component requires
wide latitude in the freedom to change features, along the lines of the rules discussed in the
body of this book.

It should be pointed out that the proposal that we have made concerning “* plausible
phonological processes is much more substantial than our proposal concerning * plausible
phonological systems. We have seen that the conventions required to define * plausible”
segments could also be utilized to define * plausible ” phonological rules. Thus, the marking
rules had two sources of empirical support. On the one hand, they were supported by the
fact that the most ““plausible” phonological segments seemed to reappear constantly
in the phonological systems of different languages. On the other hand, the marking con-
ventions in their function as linking rules were justified by the facts of the grammars of
individual languages. Confirmation that arises from considerations internal to a grammar is
much more significant than any observations on what is commonly to be found. While
internal confirmation is available for the proposed plausible ”” phonological processes, such
independent confirmation is lacking in the case of * plausible” phonological systems. This
is a serious shortcoming which reflects our limited understanding of the problem.

Returning now to the Dental Palatalizations in Slavic (see (23), p. 421), we observe
that Dental Palatalization takes place before /y/, i.e., before a glide that is nonback and high.
In East Slavic, in this environment, the dentals turn into strident palato-alveolars (/t/ — [¢],
/s/ — [§], etc.) At first sight it would appear that there was a change here in the point of
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articulation, from anterior to nonanterior. This observation, however, is quite su};)e.rf.icialz
it states the facts but provides no insight into them. Consider, therefore, the p9331b1hty of
treating this palatalization as an instance of regressive assimi'lation, just.as we d-ld the ()‘qler
two palatalizations. Let us assume that what is being assimilated here is the high position
of the tongue body that is characteristic of the following glide. More formally:

(42) DENTAL PALATALIZATION (EAST SLAVIC)

—voc
. —cons
[+cor] — [+high] / —| _back
+high
Since the dentals are coronals, the immediate consequence of this rule will be to invoke. the
linking rule (24XXIla), which has the effect of converting the segments to [—anterior].
This, in turn, makes the segments subject to conventions (24XXIIIb) (vacuously),
(24XXVIa), and (24XXVIIc), yielding the required strident palato-alveolars as the final
output. .

The linking rule (XXIIa) reflects the assumption that when dental cons'onants 'palg—
talize” they most commonly turn into strident palato-alveolars. The hypothesis embodied in
the conventions is that under these conditions it is more complicated for dental obst.ruents
to retain their original point of articulation and, if applicable, their original nonstridency
than for them to undergo the shift in point of articulation and stridency.'® .

Consider next Dental Palatalization in South Slavic. The results differ from those .m
East Slavic in that the plosive does not become an affricate. This fact is treated quite readily
by the same device that was employed in (39) above:

(43) DENTAL PALATALIZATION (SOUTH SLAVIC)

—-VvocC

+cor +high ] / —cons
— PN

[( —cont) (—del rel) ~back

+high

The change to [—delayed release] in the second step of the first rule.: al?breviate.d by €43)
blocks (24XXVIa), in accordance with the suggestion made at the begl.nmng of tl'ns section.
Convention (24XXVIIc) now applies vacuously, yielding the nonstrident plosive [tl],.as
required. Rule (43) is in need of modification, however, as can be seen frorfl the fol.lowmg
considerations. The environment in which Dental Palatalization takes place is a special case
of the environment of the two Velar Palatalizations. The nonstrident palato—alveola‘rs Ity, dy]
which are produced by Dental Palatalization would therefore be subject to the F'lrst Velar
Palatalization if Dental Palatalization preceded the latter, and they would be subject to the

15 Tt should be noted that crucial to the discussion of the preceding paragraphs is the assumption that the

—high i hat the neutral dentals were | _ B0 e “42)
neutral dentals are | back | If, instead, we had assumed that the neu +back |’

would have linked these to convention (24XX1IIb) nonvacuously and to convention (24XXVIIb), thereby
producing nonstrident velars instead of strident palato—alveolafs. It has been observe.d by J.D. Mc((Ilg“;ley
(1967a) that this phenomenon takes place in the Ripuarian dialects of German,.whlch include the dialect
of the city of Cologne. In these dialects dentals are replaced b3_’ velars“ after high vowels; fo‘r‘ exan;p]’c’::

. [hupk] (standard [hunt]), “dog™"; [kigk] (standard [kint]), “chl‘ld”; [luk] (standard [loyta]), peoi) e’
[cik] (standard [cayt]), * time.” To describe this phenomenon, it would be necessary to assume that in
these dialects a prior rule made dentals [+back].
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Second Velar Palatalization if Dental Palatalization were placed after the First and before
the Second Velar Palatalization. To avoid this consequence, it is necessary to order Dental
Palatalization in South Slavic after the two Velar Palatalizations.'® Once this is done, how-
ever, a further problem arises. Rule (43) will apply to [€y] and [jy] (from underlying /ky/ and

/8y/) and convert these to [t,y] and [d;y]. This consequence can readily be blocked by
restricting the Dental Palatalization in South Slavic to [+anterior] segments:

(44) DENTAL PALATALIZATION (SOUTH SLAVIC)

+cor . —voe
+ant . [ +high J / —cons
(—cont>| {~del rel} —back
+high

Consider now what would happen if Dental Palatalization were formulated so that all of its
products were nonstrident, rather than just the noncontinuants as in South Slavic. If Dental
Palatalization were ordered before the Second Velar Palatalization, all of its products would
merge with those of the Second Palatalization. But this is precisely the result that we havein
West Slavic (see (23) ). Dental Palatalization in West Slavic must therefore be of the form (45)
and be ordered before the Second Palatalization (39):

(45) DENTAL PALATALIZATION (WEST SLAVIC)

+cor +high —voce
[ ] - [__ .d] /-_. _cons
+ant stri —back
To sum up the discussion of the Slavic Palatalizations, we observe that the processes
differ only in relatively minor respects in the three major dialect areas. There are two
slightly different variants of Second Velar Palatalization (i.e., (34) and (39)), and there are
three obviously related variants of Dental Palatalization ((42), (44), and (45)). Finally, the
dialects differ with regard to the order in which the rules have to apply:

( 4 6) South Slavic East Slavic'” West Slavic
First Velar (26) First Velar (26) First Velar (26)
Second Velar (34) Second Velar (34) Dental (45)
Dental (44) Dental (42) Second Velar (39)

Turning now to a different topic, we note that the marking convention (24XXVIIc)
will be involved when stops alternate with continuants. Thus, in modern Russian, for in-
stance, /t, d/ — [s, z] before a dental stop, as in the infinitive [met—-ti/ — [m,ist,i], “to.
sweep.” Formally such a rule would be expressed as (CY)H

ant
47 +ant +
--cor
+cor — [+cont] [/ —
—nasal
—nasal
—cont

!¢ In East Slavic analogous problems of ordering do not arise. Since the First Velar Palatalization and
the Dental Palatalization have identical results, it is irrelevant whether the output of one rule is subject
to the other rule. Moreover, the Dental Palatalization in East Slavic results in strident obstruents which are,
therefore, exempt from the Second Velar Palatalization. Hence there is no reason within East Slavic for
ordering Dental Palatalization with respect to the two Velar Palatalizations.

7 The relative ordering of Dental Palatalization in East Slavic is not justified here. See note 16.
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Rule (47) converts /t, d/ to [0, 8]. The conventions (XXV) and (XXYIIC) supply str?dency
to the segments [0, 8] formed by rule (47), and we derive [s, z]. Precisely the same is true
of English Spirantization, as we have seen (Chapter Four, (120), p. 229).

There are, however, well-known cases in various languages in which stops become
continuants or continuants become stops without the concomitant shift in stridency implied
by marking convention (24XXVIIc). A good example of this is spirantizat.ion in Semitic,
where in postvocalic position and certain other environments nonemphatic (nonpharyn-
gealized) obstruents become continuants. Thus we have a rule such as (48):

(48) [—son] — [+cont] / [J:Zg;s] [—-IOW]

However, a segment undergoing this spirantization rule is not further modified by the
marking convention (XXVIIc) as might be expected. Thus, whereas rul_e (47) produces tI:11§
change [t/ — [s], rule (48) results in the change [t/ — [0], with nonstridency preserved.
All segments subject to (47) are also subject to the marking convention (XX VIIc). We make
this observation the basis for the formal principle (49):

(49) A linking rule applies either to all or to none of the segments formed by a given rule.

In view of principle (49), we are required to apply the linking rule (24XXVIlc) in the cas-e
of (47), since all segments are subject to the convention; but principle (49) blocks appli-
cation of (24XXVIIc) in the case of rule (48) since certain segments for{ned by th.e rule—
e.g., the velars, which are [ —anterior, —coronal]-—are not subject to this conventlon_. '

Thus principle (49) states that if a spirantization rule applies only to de:nta‘ls, 1't will
(in the simplest case) make them strident; whereas if it applies to velars as well, it will (in the
simplest case) leave all of the segments produced unchanged in stridency (but see note 18).
This observation seems factually correct and supports our assumption that (4?) is a proper
principle governing the interpretation of rules. Notice, furthermore, that (49).15 an entlr-ely
natural condition. Its effect is to build a consideration of symmetry into the mt_erpretatxon
of phonological rules. It guarantees that the segments formed by a rule will dl.ﬂ‘er among
themselves exactly in those respects in which the corresponding segments to which t'he rule
applied differed among themselves. If, for example, we have the situation shown in (50),
with segments 4 and B differing from segments C and D in the feature F,, and segments 4
and C differing from segments B and D in the feature F,, and if, furthermore, the rule (51)
applies to the segments 4, B, C, D, changing their value with respect to the feature F.3,
then the segments A, B', C’, D’ of (52), formed by the application of (51) to (50), will
differ from one another as indicated in (52):

A4 B C D
(5‘)) F. + + - -
’ F, + - + -

Fa + "+ 4+ 4+

18 We shall assume that the same is true of the labials, and that the appeafance.of [f]and [v} instead of fhe
expected [(] and [B]is due to a low-level phonetic rule, which no doubt itself involves a universal mfirkmg
convention. Note, incidentally, that Grimm’s Law consists in part of a process analogous to (48), strldeqcy
not being supplied by the marking conventions since the law applies to all obstruents, not only to anterior
ones.
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(51) [4,B,C, D] — [-F,]
(52) A B D
F. o+ + ~ -
F. + — + —
Fs - - — —

Thus the structure of (50) is carried over under rule (51), except for the change that it itself
introduces. Were we not to adopt principle (49), this consequence would not necessarily
result. Thus, if the language in question contained a marking convention that converted
A', B' to [—F,], or that converted A’ alone to [—F,], etc., the result of the application of
(51) would be a formal structure which differed from the system to which it applied, even
apart from the change introduced by the rule. The effect of this principle, then, is to préserve
wlz‘latever symmetries of structure exist in more abstract representations. In other words, this
principle implies that, ceteris paribus, processes that destroy underlying symmetry wi’ll be
more costly than processes that preserve them. Since there are also various conventions
that‘lead us to favor abstract systems with certain underlying symmetries (sce the dis-
cuss1f)n on page 410), it follows that even phonetic outputs can be expected to preserve a
certan'l measure of phonological structure of the type associated with phonological repre-
sentations.

A.n interesting parallel to the example of spirantization is provided by the application
of marking convention (6XIa) to the segments subject to the back-front shift in English
and the nonapplication of this convention in the case of the Umlaut of Modern Standarci

Germ.an. To facilitate the following discussion, we reproduce here as (53) a number of the
marking conventions for vowels:

( 53) (VD
ulow — |[+1ow] / [u back J @
u round
[—low] (b)
(VID [+low] — [—high]
(VI [« high] — [+ high]
IX) [+high] — [—low]
(0:9) [uback] — [+back] / [ +Iow]
(X1)
[eround] / [aback (@)
[u round] — —~low
[~round] / [:1;;} (b)
(X11) [ tense] — [+tense]

The pl?onol?gy of English contains an early Backness Adjustment Rule that applies to such
exceptional items as sing, run, mouse, wind (verb), with the underlying representations /sing/,
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[run/, /mas/, /wind/, and converts them to [sung], [rin], [mis], [wiind], respectively. By
application of Vowel Shift and other rules in the paired forms, we derive ultimately the
phonetic forms [sig]-[s®y], [ran}-[ren], [maws]-[mays], [wiynd]-[wiwnd], in the manner
described in Chapter Four, Section 4.3.7. We can formulate the Backness Adjustment Rule
as (54):

—oback

Convention (53XJa) applies to all segments formed by (54). Applying rule (54) to /run/ and
/miis/, we derive [riin] and [miis], which automatically become [rin] and [mis] by convention
(XIa). Applying rule (54) to /sing/ and /wind/, we first obtain [sing] and [wind], which
automatically become [sung] and [wiind] by the same convention.

Consider, by way of contrast, the Umlaut of modern German, where in certain
morphologically defined environments all vowels are fronted, so that u — @, 0 — §, a— &
(— e).'° The rule characterizing the German Umlaut can be stated as (55):

(54) v [+high] — [aback] / [ }in certain contexts

(55) [+VOC ] — [—back] / in certain contexts
) —cons

Rule (55) forms certain segments (i.e., the [+low] vowels) that are not subject to
(53XTa). Hence, by principle (49), the linking rule (53XIa) will not apply to any segments
formed by rule (55), and the rounding of the original nonlow back vowels will remain in
the output. Observe that if we wished to characterize a situation in which ¢ —» @ without
concomitant fronting of low vowels, we would have to give a rule that is more complex than

(55); for example, the rule (56):
(56) [+high] — [

where [+round] on the right-hand side of the arrow represents the extra cost in complexity
that must be paid to undo the effects of the linking rule (XIa).2°
Summarizing, we are assuming that all phonological rules are presented in the form

(573

(57) ax‘F1 ﬁl.c}l

—back

+ d] / in certain contexts
roun

L B.Gn
Certain general conditions of rule plausibility force us, we have suggested, to interpret such
a rule as a non-Markovian block, with a uniquely determined ordering of Gy, ...,G,,
let us say, as given in (57). We interpret (57) in the following way. Given a segment specified
as [o,Fy, . . .,0,F,, W]inthe context Y——Z, we assign it the feature specification [B,G,],
exactly as before. We next apply the longest sequence of linked marking conventions, in the

19 We disregard here the raising of /a/ that is normally a concomitant phenomenon of the German Umlaut.
For a discussion of Umlaut in modern German fréim the viewpoint of generative phonology, see Zwicky
(1964).

20 The phenomenon of vowel harmony in the Ural-Altaic languages provides a further example of the
nonapplication of convention (XIa) in a situation that precisely parallels that of the German instance.

21 Jp fact, as suggested on page 427, the choice of I may be automatically determined by conditions of
rule plausibility, so that the distinction between [F,,...,F,] and the other features of the unit
[ey, .. .»&mFm, W1 may not have to be expressed directly in the rule.
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manner described on pages 423-44.%2 We then proceed to assign to every segment subject
to (57) the feature specification [B,G,] and again apply the marking conventions. We repeat
the process for every [B;G,] given on the right-hand side of the arrow in (57). We have
seen that quite a few intricate phonological processes can be described in very simple terms
if these assumptions about rule application are adopted.

To complete this preliminary and tentative discussion of the role of marking in
phonology, we now examine processes associated with the Vowel Shift, which play such a
prominent role in the word-level phonology of English. The Vowel Shift Rule and the
associated Adjustment Rules illustrate rather graphically the changes in the formulation of
our rules that are necessitated by the introduction of the marking conventions and the
attendant principles of rule interpretation.

As we shall see, there is no need to modify the Vowel Shift Rule itself at all. Rather,
the introduction of linking rules and markedness considerations will make unnecessary
certain parts of the Rounding Adjustment and the Backness Adjustment Rules which were
introduced in Chapter Four in order to bring about the change from /3/ and /&/ to [2]. The
considerations introduced in this section allow us, therefore, to achieve significant simpli-
fications in our description of English. This fact provides further empirical support for the

proposals that have been sketched in the preceding pages. Moreover, the fact that the rules -

proposed here link naturally to the marking conventions has bearing also on the history of
the Great Vowel Shift. In the light of the marking conventions, the historical process that
we have postulated makes use of rules that are quite natural, whereas the alternative rules

that we rejected in Chapter Six would be highly complex and implausible. If correct, the -

marking conventions, therefore, are important evidence in favor of the account that we
have advanced. ‘

We give here the Vowel Shift Rule in a slightly different form from that of (33) in
Chapter Five:

(%) }

| +stress

[oilllfz‘ll] = [—chigh] / _—} / +voc
L+ F ~—Ccons
[T(I)l?’gh] —  [—Blow] - yback
—tense yround
+back
|_-+high

We now ask whether the rule needs any modification in view of the considerations
of this section. It should be noted, first, that both parts of the Vowel Shift Rule are schemata
which abbreviate two rules each; i.e., the relevant parts of (58) must be rewritten as (59):

( 59) (@ @ [+high] — [—high]
(i) [—high] — [+high]
® @) [+low] — [—low]
(i) [—low] — [+4low]
22 Notice that such conventions as (6I1a, b), (6IIIa, c), which involve sequential constraints, never play a
role in interpreting the application of phonological rules. Thus, if a glide becomes vocalic in initial position

by a phonological rule, it is not subject to the marking conventions that govern initial position, etc. This
conclusion is essential if absurdities are not to resuit.
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This is important for the correct application of principle (49) since that principle refers to
rules and not to schemata and hence to the form (59) rather than (58). It is readily seen that
none of the conventions in (53) are applicable to vowels that become [—high]. Conventions
(IX) and (XIa) are applicable to vowels that become [+ high]; their effects in the cases under
consideration are vacuous. Thus there is no need to change part (a) of the Vowel Shift Rule.

The situation is somewhat different with respect to part (b) of the Vowel Shift Rule.
Here most of the conventions (VIT)~(XII) function as linking rules. The segments affected
by (59bi) are the tense vowels /&/, /3], which as a consequence of the rule become nonlow.
It is immediately clear that except for (53XIa) none of the marking conventions apply.
Convention (XIa) could conceivably function in the case under discussion; its effects would
be vacuous, however. As R. Stanley has pointed out to us, in view of principle (49) the
decision as to whether or not (XIa) applies here depends on whether schemata are treated
as single conventions or as abbreviations of several individual conventions. If the former
decision is made, then convention (XIa) will apply in the case under discussion. If, on the other
hand, the latter decision is made, principle (49) will block the application of (X1a). Since the
same consequences follow from either decision in the present instance, it is impossible to
know which choice is correct. The issues involved, however, are clear.

The segments affected by (59bii) are the tense vowels /& and /6/, which are con-
verted by the rule into low vowels:

(«)
Marking convention (53VII) then applies vacuously. Next, convention (53X) applies, with
the effects shown in (61):

& —
g -

Finally, convention (53XIb) applies, yielding the required results:

5 — a
@ -

S

—
—

Ot ot
[T}

ot
ot
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contemplative, 121, 127,
129, 143

contend, 118, 221, 222

content, 172, 202

contingent, 81

continue, 118, 198, 199

contradict, 95, 96

contradictory, 132

contrapuntal,;~181

contrition, 229

controversial, 230

controversy, 229

controvert, 95

convenient, 254

convention, 88n, 172

conventional, 88, 88n,
225

convert, 118

convey, 276

convict, 36, 96

convince, 69

coo, 215

coquette, 150

Coriolanus, 114

corollary, 135, 137

corona, 71

correlate, 125n, 143

Indexes

correlative, 128

corrode, 229, 232

corrosive, 229

corrupt, 80

cost, 209, 211, 212

cot, 200, 205, 211-13,
216-18

council, 207

count, 172

countenance, 207

counterfeit, 181

country, 45, 52, 267,
269

courage, 48, 49, 213,
218, 235

courageous, 48, 49, 53,
182n, 213, 235

covet, 29, 94

covey, 213

cow, 189, 195, 215

coy, 278

create, 155

credence, 181, 181In

credit, 181n

credulity, 198

Crimea, 190

criterion, 87, 225

critical, 54, 219

criticism, 54, 219

criticize, 54, 55, 219,
220

crypt, 171

cube, 192, 193, 195

cubic, 181n

cue, 195

culm, 214

cunning, 46

cup, 278

cupidity, 28, 29

cupola, 149

cupric, 241n

curiosity, 122n

curious, 122n

currency, 46

curriculum, 196n

cursory, 132

cushion, 204

custodian, 186

custody, 186

cuf, 252, 278

cutaneous, 149, 192,
195, 198

cyclic, 181

cylinder, 85, 85n, 86

cylindric, 86

cylindroid, 153

cyprus, 241n

daguerreotype, 104n
danger, 85n

'

Word index

dangerous, 85n

Darwinian, 182

day,‘252', 276

days, 279

dead, 279

decay, 157

decency, 181

decide, 69

decision, 182, 231, 235,
235n

decorous, 80n, 81

decoy, 157n

defamation, 120

defeat, 157

deferent, 159

defiant, 81

delay, 157

delegate, 107, 108, 112,
120, 138n

delicacy, 178

delicate, 108n

delicious, 178

delineate, 178

demand, 157

demand capitulation, 90,
91

democracy, 86, 229

democrat, 86

democratize, 154

demon, 167, 168, 186

demonic, 167, 186

demonstration, 38, 112,

116, 122, 161
demonstrative, 41, 42,
127, 128, 143

den, 283

denotation, 69

denotative, 123, 176

denote, 11, 123

dentist, 96

dependent, 81, 159

deport, 112

deportation, 112, 115,
116, 122, 161

derelict, 81

derivative, 50, 52, 122,
128, 178

derive, 50, 53, 54, 128,
178

derogate, 143

derogatory, 141

describe, 201

description, 171

descriptive, 201

deserve, 221

design, 95, 148, 221, 228

designate, 96, 138n,

" 139n
desire, 157
desirous, 81

despair, 157
desperate, 108n
desperation, 108n
desultory, 139
detail, 157n
detective, 155
detention, 172
deter, 94
detergent, 83
deteriorate, 227n
determine, 69
detonate, 96
devastation, 38, 112
develop, 29, 30, 33
devote, 69
dew, 252
dial, 236n
dialectal, 31, 33, 81
diaphragm, 234
diaphragmatic, 234
difficult, 80
difficulty, 229
diffident, 81
dingy, 234
diphthongize, 154
diplomatize, 154
direct, 80
disaster, 86
disastrous, 86
disciplinary, 136, 140
discreet, 80
dispensary, 135
dissemble, 47, 222
dissent, 47
dissonant, 81
divide, 232
divination, 120
divine, 50, 51n, 122n,
178, 179, 184, 185,
219
divinity, 50, 122n, 178,
179, 184, 219
division, 229, 230
doctor, 96, 130
doctoral, 130
doctorial, 130
document, 120
documentary, 135
documentation, 120
dodecagon, 101
dodecahedron, 101
dog, 252
domain, 77, 78
domestici}yy, 38
dominion, 87
dosage, 149n, 229n
dowel, 207, 208
draw, 252, 281
dream, 279
dreams, 279
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drew, 281

duct, 203

duke, 196

dull, 267, 269

dupe, 195

dwell, 193
dysentery, 139, 139n

eager to please, 17

eat, 71, 279

echo, 191

echoic, 191

eclipse, 45

economic, 88

economical, 88

economy, 39, 40, 129,
130, 132, 135

ecumenical, 28, 29

edit, 30, 33, 69

effigy, 79, 111, 129

effort, 36, 37, 37n, 38,
96

Egyptian, 229

either nation, 116n

elaborate, 120, 185

elasticity, 116

elation, 122

elect, 69

electricity, 114n, 116

electronic, 114n

electrophoresis, 101

electroscope, 104

elementary, 125n, 135,
137

elephant, 37n, 44

elevator boy, 93, 109

elevator operator, 93,
109

elicit, 69

ellipse, 45, 73, 146-48,
148n

elocution, 158n

eloquent, 82, 158n

emaciate, 183, 228, 230

emaciation, 230

embargo, 74

embarrass, 69

emendation, 38, 116n

employable, 160

enchiridion, 228

endomorph, 101

endothelium, 101

endure, 230

energize, 154

enfranchise, 154

enjoyable, 160

ennui, 193n

ensue, 230

ephemeral, 81

equality, 90n, 217



454

erase, 27-29, 69, 27

eraser, 21, 26, 27

ermine, 96

erudite, 80

espousal, 195

establish, 181n

eternize, 154

evade, 29, 30, 33, 229,
232

evasive, 229, 232

evening class, 93

evening  mathematics-
class, 93

evict, 171

evidently, 142n

ewer, 261n

examine, 229

exasperate, 229

exceed, 47, 158n, 221

excel, 221

excellent, 159

excess profits tax, 22n

excite, 158n, 221

exclude, 221, 230n

execute, 158, 158n, 15%5n

executive, 158, 158n

exemplary, 135, 202

exercise, 79, 95, 154

exhaust, 69

exist, 29, 30, 229

exorcise, 79, 154

expeditious, 229

expel, 221

experience, 252

experiment, 79, 120

experimentation, 117,
118n, 120

explain, 178

explanation, 120, 122,
124

explanatory, 122, 178

exploitation, 122

exploitative, 122, 176,
192

export, 36-38, 96

expurgatory, 141

extend, 47, 221

extrapolate, 79, 155, 238

extrapose, 115

extreme, 80

exuberant, 230n

fable, 196

fabulous, 196

factotum, 71

factual, 229, 233

fade, 28

faint, 276

fall, 266, 267

familial, 225, 226, 226n

P

familiar, 226n, 227

familiarity, 227

familiarize, 87

father, 190, 205-07,
211, 213n, 214,
216n, 284, 288,
289

fault, 217

feed, 28, 276, 279

feet, 209, 266, 276

felonious, 225

ferocious, 80n

feud, 28

fiasco, 74, 75, 111

field, 172, 254

fifteen, 117

fifteen men, 117

Fifth Avenue, 156

Fifth Street, 156

film, 214

finger, 85, 234

fish, 172n

fistula, 193

fit, 71, 266

flange, 200

flaw, 215

flay, 215

flee, 215

fleet, 279

flourish, 182n

fly, 215

folly, 266

fond, 206n

fool, 266

foot, 209

force, 213

formaldehyde, 78, 217

formula, 111, 196n

fortuitous, 230

fortune, 197

foul, 195, 207

fountain, 208

frantic, 80

fraternal, 81, 83

fraternize, 154

fraud, 209, 217

free, 279

frivolity, 122n, 167, 186

frivolous, 122n, 167,
168, 186

frown, 208

fudge, 204

fuel, 195, 236n

full, 204, 266, 277

fully, 267

fume, 195, 198

fund, 203

funeral, 179

funereal, 179

furnish, 94

Indexes

fuselage, 149n
futile;> 149

galactic, 232

galaxy, 40, 129-31, 232

gallivant, 79

gallon, 253, 254

galvanoscope, 104n, 106,
138n

gambler, 196n

ganglion, 225, 226

gate, 279

gauge, 200

gelatinize, 154

general, 129, 173, 174

generative, 41, 42, 127,
129, 143

genesis, 100

genial, 226

German, 51

Germanic, 51

Germanium, 51

gestation, 118, 120, 121

gill, 173

gingham, 234

giraffe, 48, 73, 146, 150,
152

goal, 186

going, 263n

good, 277

goose, 252

gradation, 121, 190

gradual, 230

grammaticize, 154

grateful, 50, 53, 178

gratify, 133n, 185

gratitude, 50, 52, 133n,
178, 185

great, 279

Grecian, 254, 263

Greek, 254, 263

gruesome, 149n, 228,
228n

guillotine, 78

gustatory, 144

gymnasium, 47, 149,
228, 231

habit, 39, 130, 194

habitual, 39, 144n,
194

habituate, 194

haggard, 80, 81n, 161

hallucinatory, 141

haltingly, 85

handsome, 80

hangar, 234

harass, 46, 46n

hard, 284

Word index

hard-headed, 91
harmonic, 186, 245n
harmonious, 186
harmonize, 245n
harmony, 186
hate, 252

he, 279
heart-broken, 17
heart-rending, 91
Hebraism, 75
Hebrew, 195
hedge-hop, 91

held, 209
helicograph, 104, 106

helicoscope, 104, 104n

helm, 214
hermit;—96, 98
hero, 191
heroic, 191
heteronym, 104
hexameter, 229
hey, 283

hiatus, 71
hibernate, 69, 181
hierarchic, 174n
hierarchy, 174n
hieroglyph, 104
hinder, 85, 85n, 86
hindered, 86
hindering, 86
hindrance, 86
Hindu, 111
historic, 88
historical, 88
history, 132

ho, 261n

hoarse, 217

hoist, 172

hold, 209, 214
hole, 284

Homer, 85n
Homeric, 85n
honest, 80, 81n, 161
honey, 213, 213n
honor, 161, 283
hood, 277

hope, 277, 278
horizon, 37n, 44, 71
horse, 217
horse-whip, 91
hostile, 156

hot, 283

hot-blooded, 91
house, 232
Howell, 207
howl, 207
hoyle, 284
huge, 196
humbly, 160n
humility, 160n

hungry, 86n

hurricane, 78

husband, 150n
hyalograph, 104n, 138n
hybrid, 181n
hypotenuse, 78

I, 12

iconic, 121

if, 234

ignominious, 225

illusory, 132

illustrate, 86, 155

illustration, 112

illustrative, 41, 42, 42n,
127

imagine, 69

immense, 80

immune, 195

impiety, 179

impious, 53, 179

implement, 79

implicate, 96

impugn, 235

inane, 80

incidental, 81

incite, 221

indemnification, 88, 89

indemnify, 89

indicate, 143

indicative, 128

indignant, 81

industrial, 225

industrious, 225

industry, 40, 41, 129--31,
130n, 134, 135, 225

inebriate, 241n

infant, 73

inferno, 130n

infinitival, 155

infinitive, 155

infinitude, 133n

infinity, 133n

infirmary, 135

inflame, 144n

inflammatory, 141, 144

information, 112, 112n,
116, 116n, 122, 161

ingenious, 226

ingratiate, 185, 198, 229

inherent, 81, 159

inhibition, 87, 182

inhibitory, 132

inn, 164~-66, 165n

innocent, 81

insert, 96

insinuate, 79, 185

insistent, 159

instrumentality, 117,
120, 125n

455

intercept, 98, 106
interlock, 98
interlocutor, 158n
interpret, 69
intersect, 95, 96
intervene, 95
intervention, 172
introduce, 95
introductory, 132
introspect, 95
inure, 195
invasion, 87, 226
invective, 155
inventory, 139
investigative, 41, 42
invidious, 226, 229
irate, 28, 29
iron box, 156
ironic, 88
ironical, 88
irony, 181
irrevocable, 160
is broken, 108n
is closed, 108n
is (all, fully) dressed,
108n
is elaborate, 108n
is furpished, 108n
is sanded, 108n
isolate, 181, 228
issue, 195, 228, 231,
245n
ivory, 181

jail, 276

Japan, 157n
Japanese, 157n
javelin, 71
jeopardize, 154
John Smith, 156
join, 262

joy, 278
judicious, 80n
jujitsu, 74
justification, 122
justificatory, 142n
juvenile, 156

Kalamazoo, 114
kaleidoscope, 104
kangaroo, 78, 157
keep, 263
Kennedy, 79, 129
kennel, 173, 174
Kentuckian, 225
Kentucky, 47, 148,
150
kept, 263
kill, 173, 174
kin, 276
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kinesis, 232

kinglet, 85

kingly, 85

kinkajou,74

kitchen rack, 93

kitchen towel-rack, 93

knew, 268, 281

know, 252, 261ln, 278,
281

Koala, 152, 189

label, 253

labyrinth, 71

lachrymose, 80

lackey, 173

lag, 161

laggard, 161

lame, 171n

lament, 69

lampoon, 118

land surveyor, 93

lane, 171n

language, 224

lantern, 73

laryngoscope, 104

larynx, 73

laud, 206, 207, 209

launder, 207n

laundry, 207n

law, 215, 216n, 217,
252, 262

lawn, 205, 206, 209, 212

leave, 263

left, 263

legend, 140

legendary, 136, 139

legislate, 196n

legislative, 129n

length, 210

lever, 253, 254

life, 232

liked, 171n

lime, 171n

limit, 181n

line, 171n, 178

linear, 178

lion, 263

Lisbon, 150n

lithium, 226

Lithuania, 225

live, 232

loam, 171n

lobster, 150n

locate, 155

location, 121, 122

locution, 158n

logician, 230, 234

logicism, 235

long, 209-11, 210n

long island, 160n

Long Island, 160n
loquacious, 158n

lose, 210, 263

loss, 277, 278

lost, 172, 210, 263, 278
loud, 186, 188, 189, 191
lounge, 200

loutish, 182n

loyalty, 33n, 229

lucid, 149n, 181n
ludicrous, 82

lunacy, 198

lung, 203

lunge, 200

luxurious, 230n

macaroni, 74, 135
machine, 37n, 45, 78,
98, 112, 149

magazine, 72n, 78

magistrate, 108n

magnanimous, 81

magnesium, 47, 149, 231

maid, 252

maids, 279

mainland, 160n

maintain, 28, 29, 69, 71,
279

malaria, 136

mallard, 73

mammalian, 226

man, 252, 283

manager, 51-54, 129,
179, 180, 182, 184,
185

managerial, 51-53, 129,
179, 180, 182,
182n, 185

mane, 276

manifest, 80

manipulatory, 141

maple, 241n

marginal, 179

marginalia, 179, 226

Marion, 182n

marionette, 150

marsupial, 225

martingale, 78

mason, 253

masonite, 228

massacre, 241n

matador, 78

material, 129

mathematics class, 93

matter, 129

mature, 230n

maudlin, 208, 218

maxillary, 229

maximal, 81

Maxwellian, 182n

1

Indexes

mead, 279
mealy-mouthed, 91
mean, 252
meaneth, 263
means, 279
meant, 263, 265
meat, 279
medial, 47
mediate, 185, 198
medical, 47, 54, 219
medicate, 54, 55, 185,
219, 220
medicinal, 81
medicine, 54, 219

~ medieval, 81

medium, 230
medullar, 83
medullary, 141
Medusa, 228n
meet, 252

melody, 129, 130
memory, 132
men, 276
menagerie, 74
mended, 11
mendicant, 81
Menomini, 74
mentality, 120, 121
menu, 54, 195, 245n
mercantile, 156
merchandise, 154
met, 283
metalanguage, 105, 106
metamorphize, 154
metaphysics, 105, 106
metasoma, 95, 106
meter, 178, 241n
metric, 178, 241n
metropolis, 71
mice, 209

mightily, 234
migrate, 144, 241n
migratory, 144
militancy, 160, 161
million, 87
mimeograph, 104
mind, 284

mingle, 85
minister, 82n
ministerial, 82n
Minnesota, 71
miracle, 196, 197
miraculous, 196-98
miscellany, 131
miser, 228
mismanage, 106n
mismatch, 106n
misogynist, 95
misogyny, 228
miss, 234

Word index

Mississippi, 47, 73, 146,
148
mitigate, 185
moan, 283n
mode, 161
modern, 80, 81n, 161
modernize, 154
modesty, 40, 229
modulus, 196n
molecular, 226n
molluscoid, 153
moment, 140
momentary, 136-39
momentous, 81
monetary, 213n
money, 213, 213n, 218
monoacid, 106
monogenesis, 100-102,
105
monograph, 100-102
monolith, 34, 100
monomania, 34, 100
monometa}ism, 100
Monongahela, 114
mononucleosis, 100
monosyllable, 100, 101,
105, 106, 106n,

109
monotone, 100, 106,
109, 200

Montana, 118

morbillous, 83

moribund, 80

moss, 211

motto, 190, 191

mount, 195

mountain, 198, 207, 208,
218

mountainous, 181

mountebank, 181, 207

mouse, 209

move, 277

mow, 215, 261n

mule, 195

mulligatawny, 144, 207

multiplication, 122

multiplicative, 142n

multiply, 201

municipal, 81

mural, 46

muse, 193

‘music, 46, 47, 149, 228

musician, 230

musket, 149

mussel, 46, 47

mustard, 149

mutation, 28, 29, 69

mutiny, 46

mutton, 253

mutual, 198

name, 276

nation, 263

nations, 254

nature, 181, 181n, 187

neophyte, 74

nephew, 195

Neptune, 45, 46, 149,
150, 195, 197

neptunian, 195

neurological, 88

neuter, 268

never, 168

new, 193, 193n, 252,
266, 268 .

Newton, 186

Newtonian, 186

nightingale, 78, 234

nobility, 160n

noble, 241n

nobler, 196n

noblest, 196n

nobly, 160n

not, 176, 283

notary, 181

nourish, 182n

novelty, 33n

nut, 278

nutrition, 87

oar, 260

obeisant, 81

obese, 174

obesity, 181

obey, 276, 279
objectivity, 116
obligatorily, 142n
oblivion, 87, 225
obscene, 80, 122n, 174
obscenity, 122n, 174
obscure, 80
obscurity, 198
obsequious, 241n
observant, 81, 83
observe, 69, 229
obsolete, 80
occult, 80

odor, 85n

odorous, 85n

offer, 283, 284
offertory, 139
officiate, 185
officious, 226
often, 211, 213
Oklahoma, 114, 115
old, tired man, 92n
old maid, 160n
oligarchy, 225
onion, 225

onyx, 73
opportunity, 38
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opprobrium, 241n

opt, 171n

ophthalmoscope, 104

orate, 144

oratory, 144

order, 283, 284

ordinary, 135

ordinarily, 142n

organize, 79

oriental, 129

orientate, 227n

ornithofauna, 106

orthodox, 41, 103, 133

orthodoxy, 40, 41, 131-
34, 160

Osage, 149n

oscillate, 143

oscillatory, 141

oscilloscope, 105n

osmosis, 232

osmotic, 232

out, 278

oven, 213, 213n

overprice, 106n

overt, 80

overthrow, 115

owl, 283

own, 261n

oxen, 172n

pa, 216n
pain, 276
pale, 217
Palestine, 72n
palm, 214
panorama, 152
papacy, 181
par, 216
paradigm, 234
paradigmatic, 234
paralanguage, 105
parallel, 103, 104
parallelepiped, 101-103,
105

parallelogram, 100-103
parasite, 95 N
parasitic, 95
parasynthesis, 95
parity, 216

partial, 226, 229
partiality, 229

pass, 275
Passamaquoddy, 150n
passed, 275

past, 201

pat, 28, 283

patio, 229

pavilion, 87, 225, 231
paw, 216n

pawn, 68
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pearl, 276
peculiar, 227
peculiarity, 227
pedagogy, 131
peddler, 196n
pedigree, 78, 135
pellagra, 83n, 151, 152
Pennsylvania, 225
perennial, 182n
perfect, 162, 162n
perfunctory, 142n
perilous, 83
period, 254, 265
peripheral, 129
permission, 87
permit, 94, 96, 98, 99,
106, 157
perpetual, 194, 230
perpetuate, 194
perpetuity, 194, 230
persevere, 96
persist, 221
personal, 31, 33, 81
pertinent, 159
pet, 28
pewter, 149
Philippa, 148
philistine, 237
philosophical, 95, 228
philosophy, 228
phlegm, 234
phlegmatic, 234
phlogiston, 37n, 71
photograph, 34, 37, 200
photosynthesis, 34, 37,
95
piety, 53
pi-meson, 93
pine, 69
pint, 172, 284
pit, 28
piteous, 229, 230
pity, 74n, 130m, 135,
245n
placenta, 71
placentary, 135
plaint, 172
plaintive, 172
plantation, 118
plasm, 34n
platinotype, 104
platitudinize, 154
plaudit, 181n
play, 279
please, 279
plenitude, 50
plenum, 50
poet, 263n, 264n
poetaster, 152
point, 252
police, 78

policy, 40, 132
politic, 88n
politicize, 154
politico-economic, 103
polyandrous, 81, 132
polyandry, 131, 132
polygamous, 81, 131
polygamy, 131
polyhedral, 80n, 81
polyhedrous, 80n, 81
pond, 284
Pontiac, 229, 230
pontificate, 118
pool, 186, 284
port, 213, 214
possibility, 160n
possibly, 160n
pot, 68, 206n
potassium, 47, 149, 181
potato, 142n
potency, 181
pound, 195, 198, 284
power, 263, 264n
praxinoscope, 104
precipitate, 107, 108n
precipitous, 81
predatory, 144
preferability, 160n
preferable, 160, 160n
preferably, 160n
prejudicial, 231
preparatory, 141
Presbyterian, 150n
presentation, 161, 161n,
182, 183
preserve, 221
presidency, 86, 160, 161
president, 86, 129, 130,

o 135, 193

presidential, 129, 193

presume, 95, 148

prevaricate, 185

primary, 181

% primordial, 230

privilege, 276

probity, 181

profane, 50, 51m, 53,
54, 178, 179, 184,
195

profanity, 50, 53, 178,
184

professor, 39, 129, 130,
135

professorial, 39, 129

profound, 186, 187, 198,
203, 219

profundity, 181, 186,
187, 203, 219

profusion, 87

progress, 36, 37, 96

prohibition, 87

Indexes

promise, 69
promissory, 40, 40n,
123, 132, 134
promontory, 123, 139,
139n
pronounce, 263
pronunciation, 181, 263
propagandize, 154
propriety, 194
proselytize, 154n
prospective, 155
protest, 96, 123
protestantize, 154
protoplasm, 34 |
proto-Siouan, 95
protozoa, 34 :
proverb, 39, 194 '
proverbial, 39, 194, 198
provocation, 120, 122
provocative, 122, 122n,
128
provoke, 128
psychic, 174n
psycho, 174n : !
public, 88 |
pudding, 204 - i
pueblo, 193n
pugnacious, 235
pull, 203, 204, 217, 277,
278, 283, 284
pullet, 204
pulley, 204
pun, 204
punctilious, 87n, 182,
225, 226
punish, 182n, 227
punitive, 46, 227 '
pure, 69, 192, 193 ;
purvey, 276 1
Pusey, 149
push, 203, 204
puss, 204
put, 28, 68, 204
putrid, 149
putrify, 241n
putt, 28
putty, 150

quarry, 193
quarternion, 225, 226
quartile, 156

queens, 279

queer, 193

question, 233
quiescent, 151

quite, 193

quote, 193

radiate, 111, 185, 198
radiation, 122
radical, 47

Word index

radio, 74

radish, 181n

radium, 47

rain, 91

rajah, 205, 211, 213n

ramify, 201

ran, 209

range, 200

rapid, 181n

reach, 279

reality, 190

rebate, 69

rebel, 87n

rebellion, 87-

rebellious, 87n, 225

recalcitrant, 82

recede, 182, 221

receive, 173,201

reception, 201

recession, 182

reciprocal, 122n, 167,
168, 186

reciprocity, 122nm, 167,
168, 186

recite, 221 /

recognize, 79

reconcile, 50

recondite, 153, 154

rectory, 132

recumbent, 81

recurrent, 159

reduce, 201, 220, 220n

reduction, 201, 220,
220n

redundant, 81

refectory, 139

refer, 160n

referent, 159, 160, 160n

reformatory, 42

refractory, 40, 132, 139

refuge, 79
refugee, 78, 79, 129
regal, 219 \

regency, 181

regicide, 219, 220

regime, 78

regiment, 107, 108n,
120

regimentation, 120

rejuvenate, 231

relative, 122

relax, 111, 112

relaxation, 38, 112,
115, 116, 116n,
121, 122, lel

religion, 231

religiosity, 231

religious, 225, 226, 235

relish, 29, 30, 181n

reluctant, 81

remedial, 230

remedy, 229
remember, 85, 86
remembering, 86
remembrance, 86
remiss, 151
remote, 80
removable, 160
remunerative, 127
renovate, 96
renown, 208
reparable, 160
repatriate, 241n
repeat, 128
repellent, 159
repertory, 139
repetitive, 128
replicate, 96

reptile, 129, 130, 130n

reptilian, 129, 182

repugnant, 81

reputable, 160

resale, 106n

research laboratory, 93

resell, 95, 106n

resemblance, 196n

resemble, 47, 95, 148,
222

resent, 47

re-serve, 95

reserve, 95

resettle, 95

reside, 228

residence, 161, 229

residency, 229

resident, 159, 228

residual, 193n, 200, 231

residue, 193n, 198, 199,
231

resign, 221, 234

resignation, 234

resist, 47, 95, 148, 221

resolute, 80, 228

re-solve, 95

resolve, 95

restaurant, 206

restraint, 172

resume, 221, 228, 230

retain, 202

retention, 202

retentive, 172, 202

retrograde, 80

revenue, 198, 199

reverberatory, 42, 141

reverent, 159

revision, 182

rhinoplasty, 40, 131

rhododendron, 114

ride, 188, 191

rift, 234

right, 233

righteous, 233, 234
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rigid, 219

rigor, 219
rigorous, 81
ringed, 85

road, 28, 254
robust, 80
Roger, 205, 211, 213n
rogue, 283
rosary, 181, 228
rose, 202
rose-colored, 91
rostrum, 283
rotary, 181
rotate, 144
rotation, 122
rotatory, 144
rowdy, 208
royalty, 229
rugby, 150n
rule, 231

run, 209, 283
Russell, 149
russet, 149
Russian, 226, 231, 231n

sacerdotal, 81

sad, 206n

safe, 232

sail, 276

saint, 276

salamander, 152, 157n

salamandroid, 153

sale, 276

salt, 217

Sam, 266

same, 266

sanctify, 33n, 133n

sanctitude, 33n, 133n

sane, 122n

sang, 11, 201

sanity, 122n

sat, 201

satiety, 230

satiric, 178

satisfaction, 171, 201,
212

satisfactory, 142n

satisfy, 201, 202

saturnine, 80

satyr, 178

saunter, 207n

sausage, 232

savior, 225n

saviour, 254

scald, 217

scalp, 217

scenic, 181

schism, 86

schismatic, 86

science, 236n

scientific, 236n
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scoundrel, 207
scrutiny, 198
scurrilous, 83
scurvy, 96-98
sea, 279
seas, 279
seat, 266, 279
secretarial, 136, 182n,
202
secretary, 136, 137n,
202
secure, 80
sedentary, 136
seem, 279
seen, 284
sell, 106n, 276
semblance, 95, 148
sensation, 120
sensory, 132
" sensual, 230
sent, 276
sequence, 158n
serene, 50, 51n, 53, 54,
174, 178, 179, 184,
185
serenity, 50, 52, 174,
178, 184
serpent, 148
set, 266
sew, 261n
sewer, 263
shade, 269
shallow, 80
shame, 279
she, 279
shillelagh, 74
shiny, 129
ship, 252
show, 261n
shut, 263
Siam, 157n, 190
Siamese, 157n
sideroscope, 104
sign, 139n
significant, 81
similar, 226n
simultaneity, 182n
simultaneous, 182, 182n,
193, 245n
sin, 284
sincere, 80
sinew, 193
sing, 10-11, 85, 86, 201,
202
sang, 11, 201
singer, 85
singing, 85, 86
singly, 85
sit, 201, 212
skeletonize, 154

small boys school, 22n

smaragd, 150n

snew, 268

snow, 268

sobriety, 194

soccer referee, 93

social, 264

society, 74, 230, 264

sociology, 230

soft, 209

sold, 217, 268

sole, 261n, 268

solemnize, 154

solid, 80

solidarity, 136

solidary, 136

solidification, 123

solidify, 79, 123

solidity, 119, 120, 123

soliloquizing, 85

solipsize, 154

solve, 95

somersault, 217

sonorous, 80n, 81

sorry, 205

sow, 261n

spa, 205, 206n, 214-16,
216n

spar, 206n, 214, 216

spark, 214, 215

sparks, 206n

speak, 279

sponge, 200

spook, 203n

squalid, 182n, 217

squall, 193, 217

square, 193, 224

squint, 193

standardize, 154

starry, 205

start, 214

state, 279

stereoscope, 104

“stevedore, 78

stew, 193

stipend, 73

stolid, 29, 182n

stone floor, 156

stood, 277

stop, 200, 205, 211, 212,
216

strange, 200, 276

stream, 179

strength, 210

stringy, 219

strong, 210, 210n

stupendous, 81

stupid, 181n

sturdy, 80

subdue, 222
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submissive, 224
subsidiary, 135
subsist, 222
subversion, 224
succeed, 182, 222
succession, 182
succinct, 80
succumb, 222
suffice, 222
sugar cane, 91
suggest, 222
sulfur, 198
sulfuric, 88, 198
superannuate, 185
supervise, 137, 154
supervisory, 137
supple, 241n
support, 222
supreme, 29, 30, 33, 80
surmise, 69
surrogate, 108n
survey, 96-99, 123, 157,
276
suspect, 96, 222
sustain, 222
sways, 279
swear, 214n
swim, 283
swinish, 182n
swish, 234
sycophantize, 154
syllable, 106n
synonomy, 129, 130
synopsis, 71
systematize, 154n

tabernacle, 152

table, 196, 198

tabular, 196-98

tabulate, 196

take, 202, 203n, 279

talmud, 198

talmudic, 198

tangent, 200

task, 283, 284, 288

Tatamagouchi, 114

tax, 106n

tear, 214n, 217

telegraph, 11-12, 104,
109

telegraphic, 11-12

telegraphy, 11-12, 103,
104, 119, 120, 129,
130, 133

telekinesis, 34

telemechanics, 101

telephone, 101

telescope, 34, 104n, 106,
200

telescopic, 200, 245n
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telescopy, 200, 245n

tell, 209, 214

tempest, 73, 130

tempestuous, 39

Tennessee, 78, 78n,
157

Tennessee Valley, 78n

Tennessee Williams, 78n

tent, 276

territory, 132

testimonial, 225

testimony, 40, 131, 132,
135

Thames, 279

theater, 33, 8%

theatrical, 31, 33, 88,

, 89

theatricality, 33, 34, 88,
89, 112

thee, 279

thermocouple, 101

thermodynamics, 101

these, 279  _

they, 276

think, 234

thong, 210

those, 266

thrombosis, 71

Ticonderoga, 118n

tidbit, 150n

tigress, 36, 96

time, 252

tissue, 195, 245n

titan, 85n

titanic, 85n, 88

title, 196

titular, 196

toast, 172

told, 209, 214, 217

tolerance, 161

tolled, 214

tone, 283n 7

too, 254

took, 202, 203n

top, 283

tore, 217

torment, 36-38, 69, 96—
98, 98n, 99, 112,
123

torrent, 3638, 37n, 96—
98, 112

torrential, 37n, 97

toss, 209

totality, 121

toupee, 78

towel rack, 93

tower, 208

town, 252

toxicity, 229
toy factory, 91
tracheal, 225
trajectory, 40, 139
transfer, 94, 96
transformation, 161
transmogrify, 79
traumatic, 207n
tree, 283, 284
tremendous, 81
trey, 276
triangulate, 196
triumph, 140
trouble-shoot, 91
trousers, 207n
tupe, 231

turn, 266, 267
twang, 193
twinkle, 86
twinkling, 86
twist, 193

Ukraine, 241n
ultimatum, 142n
ultramodern, 106n
umbilicus, 73
umbrella, 73, 83
UN attaché, 93
unclean, 279
understand, 115
union, 87
universal, 81, 83
unwise,- 106n
usage, 229n
use, 202, 262
usual, 198, 228
usurp, 69
utensil, 71, 146,
uvula, 198

vacancy, 181

vacate, 155

vagary, 181

valiant, 182n

valley, 130n

valor, 85n

valorous, 85n

valuable, 232

valuation, 122

value, 195, 245n

vanilla, 83

variety, 51, 52, 179,
18()%' 182n, 183,
185, 185n, 190

various, 51, 52, 75, 136,
179, 185n, 190

vary, 52, 179, 184, 185,
185n
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venison, 37n, 44, 71
venture capital, 91
veranda, 71, 73
verbose, 122n, 186, 187
verdict, 36, 96
vertebra, 83
vertebral, 82
veterinary, 136, 140
veto, 190, 191
vicious, 182
vigilant, 81

vile, 253

violate, 69, 79, 185
virtue, 266, 267
virtuoso, 228n
virulent, 231, 232
visit, 181n

visual, 230

vocation, 118
volcano, 74
voluntary, 136
vowel, 263n, 264n
vulgar, 80

wade, 284
wallet, 217
want, 217
wanton, 80
warn, 217
was, 22n
we, 12, 260
weak, 279
wean, 276
wed, 284
Welsh, 262
Western, 161
westernize, 154
when, 224
whey, 276
width, 172
wild, 172, 181
win, 276
window, 45, 52
wine, 278
Winnepesaukee, 74, 114,
115
wise, 106n
wit, 283
wolf, 277
wonder, 277
wood, 277
worship, 94
wrist, 234

yea, 260
yon, 263
Ypsilanti, 74
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-a, 196n

ab-, 222

-able, 85, 86, 160

ad-, 222

-age, 196n

-al, 31, 88, 88n, 117,
121, 124, 129, 131,
193, 196n

-an, 129

-ance, 196n

-ant, 161n

-ar, 196n

-ary, 123, 134p, 135-
41, 143, 144, 202

-at, 108n, 142, 142n,
144, 144n, 154, 154n,
155, 158, 161, 161n

-ate, 86, 108n,, 127,
161n, 185, 193, 196n

-atic, 234

-ation, 87, 112, 122

-ative, 42, 127, 128

con-, 93
-cur, 94

de-, 157
dis-, 47
-dox, 103

-e, 157

-ed, 85

-ee, 78, 157

-eer, 78, 157

-ent, 124, 159, 160, 161,
161n, 193n

-er, 85, 196n

-ese, 157
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-esque, 158

. -ette, 78, 157

ex-, 47

-fer, 94
-fy, 201, 202

-hood, 85

-ial, 129

-ian, 129

-ic, 11-12, 86-88, 88n,
181, 181n, 200

-ical, 88n

-id, 181, 181n

-er, 78, 157 .

-ify, 86, 133n, 181, 196n

-ile, 156

-ine, 152, 156

-ing, 85, 154n

-ion, 38n, 86, 87, 116,
120, 134n, 182, 226,
233

-ious, 129

-is, 181

-ise, 153

-ish, 85, 181, 181n

-ism, 154n

-ist, 75, 154

-ite, 153

-itude, 133n

-ity, 33n, 86, 87, 133m,
137, 181, 193, 229

-iv, 181

-ive, 42, 121, 129, 143,
155, 158n, 181

-ize, 86, 87, 152--54,
154n, 155

-like, 85
-ly, 85, 88, 142n, 196n

-ment, 107n
-mit, 94
mono-, 100

-ness, 85
-note, 122n, 123

-o0id, 152, 152n

-00, 157

-0or, 193n, 219

-ory, 123, 132, 134n,
136, 139, 141, 143,
144

-ous, 87n, 129, 131, 193,
196n

para-, 100
parallelo-, 100-103
-past tense, 11, 85,
-pel, 94 '
per-, 94

photo-, 100
politico-, 100, 103

-serve, 221
-sist, 221
sub-, 222
-sume, 221
sus-, 222

-tain, 202
tele-, .100
trans-, 94

Affix index

‘ty, 117, 133n -ute, 158
-um, 196n -wise, 85
-us, 196n
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-y, 11-12, 39-43, 52,
74n, 85, 85n, 86, 86n,
126, 126n, 128-35,
139n, 141, 142, 161
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Abramson, A. S., 326, 327-28
Admissibility, phonological, 150n, 380, 381~
82, 416-18
degree of, 416-18
Affix Rule of Main Stress Rule, 31, 32~34,
36, 39, 40-41, 4243, 81-83, 84—
85, 88-89, 98, 103, 126-29, 130-
35, 142n, 144, 158
formulation, 31, 32-33, 35, 42, 82, 84,
99, 103, 110, 126, 132-33
Affixes, 370
neutral, 84-87, 129, 134n, 142n, 154,
159-60, 367, 369-70
and stress, 23n, 31, 32-34, 37n, 38-43,
59n, 63, 8083, 86-89, 112, 115-
25, 12645, 158-62
tense, 107-108, 152-58
See also AFFIX INDEX
Affricates, 302, 3039 317, 318, 319-20,
321-22, 329, 412 422-23
Alternating Stress Rule, 77-79, 86-87, 95—
96, 153, 156, 157-58, 227, 371
formulation, 78, 84, 96, 240
similarity to Stressed Syllable Rule, 237~
38
Alveolar consonants, 304, 312, 313
Anderson, S., 234
Aoki, H., 377
Apical consonants, 312-14, 413
Archi-segment, 64, 85, 86n, 94, 116n, 148n,
166
Archi-unit, 64
Articulation base, 295
Aspiration, 26, 320-21, 326, 327-28
Assimilation, 178, 208-209, 346, 350-51,
352, 428
in English, diphthongization as, 208-209
nasal, 116n, 209, 222, 234, 419
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with prefixes, 149, 222, 238
voicing, 178, 229
palatalization and velarization as, 307
423-24
and use of variables, 178, 350-51, 352

Backness Adjustment, 189, 215, 244, 288,
434-35
in irregular forms, 209, 238, 432-33
Bailey, C. J., 353, 354
Baudouin de Courtenay, I., 421
Beach, D. M., 319-20
Bernoulli effect, 301, 302, 318
Bever, T. G., 18n, 356n
Bierwisch, M., 372
Biuniqueness, 169
Bloomfield, L., 18n, 137n, 251
Boundaries, 66-68, 160n, 36472
+ (formative), 5n, 8, 9, 29, 33, 66, 364,
403
and applicability of English rules, 13,
85, 95, 104-105, 108n, 134n, 137n,
138n, 139n, 142n, 154, 155, 159-
60, 161-62, 171, 172, 180-81, 210,
226-27, 226n, 231, 369-70
and rule application, 67, 85, 36466,
397
#,°14, 21, 29, 66-67, 85-87, 366-70
and applicability of English rules, 27,
75, 85-87, 89, 94, 95, 105-106, 115,
129, 134n, 137n, 142n, 154, 158n,
159-60, 171n, 172, 182n, 196n, 210,
367, 368-70
and the word, 13-14, 27, 60, 89, 159,
160, 163, 366—70
=, 37, 67, 94-95, 371
and applicability of English rules, 94—
95, 98, 99, 106, 115, 118, 121, 128~
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Boundaries (Continued)
< 29, 134n, 148-49, 157, 198, 242n,
371
Brackets vs. diagonals, 65-66, 1670
Broch, O., 304n

C, as abbreviatory notation, 68, 132
Callow, J. C., 358-64
Capitalization, use of, 28-29, 5055, 69,
17880, 183, 184
Carden, G., 88n
Carter, R., 317, 318n
Categories, phonological, 7, 8, 12, 14, 145,
164-65, 169-70, 295-97
syntactic, 4, 7, 17, 85, 100, 174-75, 295,
297, 374, 391-92, 394
and labeled bracketing, 7-9, 11, 64,
100, 332
ahd the transformational cycle, 16-18,
20-22, 60, 396
* and the word, 12—-14, 36670
Chaucer, 253"

. Clicks, 309, 315, 318, 319-21, 322-23

Cluster Simplification Rule, 4648, 148-49,
158n, 182n, 221-22, 231, 243
Clusters, affecting tenseness of preceding

vowel, 118, 120, 121, 134n, 149-50,
151, 17172, 175-76, 182m, 183,
195, 202, 204, 210, 217, 241n, 333~—
34, 418-19
assimilation in, 178, 222, 229, 238
initial, 171
strong, 29, 30, 40, 46, 47, 48, 70, 148,
149, 150, 197
in underlying representations, 46-48, 148
51, 171n, 182n, 204
voicing in, 48, 150, 158n, 178, 210; 222,
228-29, 418
weak, 29, 30, 70, 82-83, 103-104, 129n,
140, 241n
Compactness, 303-304, 306-308
Competence, 3, 110-11, 372, 384
Compound Rule, 15-18, 20, 89-90, 91-94,
109, 156
formulation, 17, 18, 92, 240
similarity to Stressed Syllable Rule, 109,
156, 237
Consonant systems and markedness, 411--
14, 423
Consonants, in English phonology, 223--35
and derivational processes, 48n, 149n,
168, 17374, 219-21, 223-24, 226~
27, 229-35
feature composition of, 68, 85n, 174,
223, 303, 307, 412
English segments, 177, 223
“marking conventions for, 408, 411-14
Contraction rules, 358—64
Creaky voice, 315~16

Danielsson, B., 259, 262
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Deep structure, 6-7, 8, 10, 20n, 294
Dental consonants, in English phonology,
172, 175, 176, 177, 223, 225-27,
229, 230-31, 232, 418-19
feature composition of, 87, 177, 223, 304,
306, 307, 312, 313, 314
and markedness, 413, 429, 431
Polish, 314
Derivation, 60
Diacritic features, see Features, lexical and
diacritic
Dialect variation, 39, 59n, 68n, 74n, 83n,
107n, 110, 137, 156, 167n, 205206,
214, 217, 230
and adjustments in rules, 123, 149, 188-
89, 193n, 21113, 216, 217, 220n,
227-28,.231-32, 244n, 420-26, 428—
30
and low-level phonetic detail, 39n, 65n,
111, 206
and ordering of rules, 342-43, 420-26,
428-30
and underlying representation, 49, 54
Diffuseness, 303—-304, 306-308
Diphthongization Rule, 52, 183, 187, 192,
205, 208-209, 243, 259
and elimination of underlying diphthongs,
69n, 70n, 83n, 133n, 179, 191-92,
198, 259, 285
historical discussion, 256, 259, 263, 273,
282-83, 285, 286
Dissimilation, 178, 351-52
Distinctness of matrices, 173, 297, 33637,
382—-85, 388, 389, 403
Dobson, E. J., 255, 260-61, 266, 267, 268

e-Elision Rule, 45, 48n, 147-48, 149-50,
151, 157, 161, 213, 220, 229, 233,
245, 245n
Eigenton (proper pitch), 352
Elision, 169, 250, 35355, 358-64
See also e-Elision Rule
Emphatic consonants, 170n, 306
Epenthesis, 169, 250, 375
Equipollent oppositions, 409n
Evaluation procedure, 30n, 54n, 67n, 168,
180, 296-97, 330-40, 350-51, 360,
361, 379, 400402, 427
and exceptions, 147, 170, 172-73, 174,
175, 216n
and historical change, 251-52, 278, 281,
287, 333-34
and language acquisition, 168, 170, 251~
52, 296-97, 330-32
and lexical representation, 168, 170,
216n, 296-97, 298, 381-82, 389,
401-402, 41118
and notational conventions, 30n, 36, 71n,
147, 330-35, 339, 350-51, 390,
392-93, 396
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Evaluation procedure (Continued)
and ordering of rules, 19n, 341-42, 348~
49, 402
Exceptions, 12, 29n, 73, 78n, 87, 14647,
150n, 156, 158n, 162, 170, 172-76,
216n, 373-76, 388n, 418n
idiosyncratic, 12, 88, 96, 106, 123, 140—
41, 154, 170, 17276, 181, 182, 200,
204, 205-206, 208, 216n, 226, 230,
374, 376
subregularities in, and diacritic features,
138-39, 141, 14647, 148, 172-76,
201-203, 223, 225-27, 231, 232,
237-38, 353-55, 373-76, 379-80,
388n
and modifications in underlying forms,
87, 88, 146-48, 149-52, 155, 157~
58, 161-62, 181n, 182, 200, 213n,
228n, 231, 232-33
and readjustment rules, 94-95, 138-
39, 141, 157-58, 172-76, 181n, 200,
204, 206, 207-208, 209-210, 225-
27, 228n, 229, 231, 232, 237-38,
375-76, 379-80, 418-19, 432-33
and rules with negative contexts, 175,
374-75
See also Evaluation procedure
Exchange Rules, 187-88, 256-59, 355-57,
394-96, 397-99

Features, boundary, 66-68, 364, 366, 371
coefficients of, 66, 112, 114n, 125n, 166~
69, 177, 212n, 296, 390-92
in classificatory vs. phonetic matrices,
5, 65, 66, 145, 164-66, .169, 177,
294, 297, 298"
and markedness, 402404, 408, 411
unspecified, 165, 166, 381-85, 388-89,
403, 415 .
variables as, 83, 169, 177-78, 256-59,
35057, 395, 396, 403, 412, 420
distinctive, 7, 12, 14, 64-69, 164-65,
169-70, 294-95, 298, 313, 335, 390,

391, 397

articulatory correlates of, 68-69, 298
329

of English segments, 176, 177, 223,
236

list of, 299-300

natural classes of, 335-40, 400-401,
402

phonetic vs. phonological, 5, 9, 11, 14,
65-66, 75, 14546, 16466, 169-70,
295-97, 298, 381

of primary classes of speech sounds,
307

recent revision of framework, 303~304,
306-308

lexical and diacritic, 100n, 131n, 138-40,

141, 154, 173-76, 201, 207-2009,

Indexes

232, 237-38, 353255, .373-80, 388n,
390 '
Fidelholtz, J., 83n, 146n
Formatives, 7-9, 13, 20, 28, 60-61, 67,
145, 164, 172-73, 293, 295, 408
as feature matrices, 7, 9-11, 14, 145, 163,
164-66, 295
grammatical, 9, 11, 65, 145, 163
Fricatives, 302, 303, 318, 321

Gil, A., 261
Gleason, H. L., 304
Glide Insertion Rule, 193-94, 196-98, 230
historical discussion, 262, 264, 266, 273,
274, 275, 282, 285, 288
Glide Vocalization Rule, 205, 207, 208, 243
Glides, in English phonology, 39-40, 52,
82, 87-88, 130, 133m, 135, 161,
181n, 192-93, 199, 224-27; 229,
231-32, 236, 244n, 245
off-glides, 183, 198, 205, 207-208, 276,
286
See also Diphthongization - Rule;
Glide Insertion Rule; Glide Vocali-
zation Rule
feature composition of, 68, 83, 85n, 130,
138n, 176, 302-303, 307, 354-55
marking conventions for, 408, 414
Grammar, 3-4, 6-7, 36, 43-44, 63, 170,
330-31
as a theory of competence, 3, 110-111,
249, 331, 384
well-formedness of, 257, 259, 384
Gravity, 303~304, 306308
Grimm’s Law, 340n, 431n

Harms, R., 344n, 346

Harris, Z. S., 19n

Historical change, 49, 54, 202n, 249-52,
255-59, 260-61, 272n, 275, 278,
281-82, 285, 287, 333-34, 356n,
373

and English vowel system, 211, 249, 252

56, 258, 259--89, 434

Hockett, C. F., 250, 413

Hodges, R., 254, 269n

Hoenigswald, H. M., 250

Implosives, 315, 318, 322-24
Invariance, 166-69, 185, 189, 203n, 296,
297

Jakobson, R., 297n, 303, 402n, 413
Jespersen, O., 181n, 198, 252, 254, 283
Junctures, 75
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Kenyon and Knott, 28n, 38n, 39n, 74n,
107n, 116n, 123, 127n, 217, 230
Keyser, S. J., 245n
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Kim, C.-W., 315, 327-28
Kipz}rsky, P., 118-19, 171n, 272n, 333

Labeled bracketing, 7-9, 13-17, 27,.28, 34—
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