
























Notice that Fricative Devoicing can be made even simpler, as follows:

4.10 Feature Charts

4.9.4 Features in the change of a rule
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4.7 Consonants I: single place of articulation

Manner features Laryngeal Place features
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In fact, there is more than just elegance at stake: unlike the four-rule aPlprclach.
the single-rule approach makes predictions about new voiced fricatives that
in principle, enter the language. For example, when I teach phonetics, I find
I am liable to devoice other final voiced fricatives if I am not careful; c"ll~ ....I~­

like [az,J (retr'oflex) or [ag] (linguo-labial) can come out by mistake as [a~]

[ae]. I interpret this as a transfer effect (§3.2.3), with my native
applying to fricatives that are new to me, because they belong to the
natural class. The four-rule approach fails to predict this behavior ..

Even where we can't test the generality of a rule in this way, it is widely
that it is better science to adopt (tentatively) the more general hypothesis in
absence of evidence to the contrary, since it opens our eyes to the cases that
to be tested.

4.9.3 Simplifying rules through vacuous application

This rule would apply also to voiceless fricatives and "devoiee" them - making
no change at all, a form of vacuous application (p. 80). Although it is hard to
imagine circumstances in which it would matter, phonologists usually do write
their rules in this way, if only to keep them simpler and easier to read.

A common error in writing rules is to neglect some of the features needed in
a change. For instance, rules of Tapping (t ~ .f), which occur in a variety of
languages, cannot in general be stated as simply adding the feature [+tap], since
various other features (such as [sonorant] and [voice]) must change at the same
time .. It helps to examine the complete list of feature values of both input and
output segments, comparing them carefully.

Final Fricative Devoicing (shortened)

[
-sonorant ]

. ~ -voice /+contmuant [ ] - ]Utterance

In tables 4.7-10 I have aimed at a compromise between maintaining reasonable
size and broad coverage .. Many sounds absent from the charts can have their
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Table 4.7 (cont'd) 4.8 Consonants II: complex. segments
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Table 4.9 Vowels
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Diacritics

4.10 Diacritics

1 Natural classes

Note: for software that may help in doing feature exercises, see discussion of
"FeaturePad" in the Preface to this book..

Exercises

Diacritic As applied to Phonetic Designates these features
definition

a consonant syllabic [+syllabic]

voiced sounds creaky voice [-spread glottis, +constricted glottis]
~

voiced sounds breathy voice [+spread glottis, -constricted glottis]..
voiced sounds voiceless [-voice],

- alveolar palata-alveolar [-anterior, +distributed]

alveolar dental [+anterior, +distributed]
n

velar fronted velar [+front, -back]
+

- velar backed velar ["lfront, +back]

I before a syllable stressed [+stress]

: any segment long [+long]

h a consonant aspirated [+spread glottis, -constricted glottis]

j a consonant palatalized [+dorsal, +high, -low, +front, -back]

w a consonant labialized [+labial, Hound]

¥ a consonant velarized [+dorsal, +high, -low, -front, +back]

¥ a consonant pharyngealized [+dorsal, -high, +low, -front, +back]

- a sonorant nasalized [+nasal]

, a vowel rhotic [+coronal, +anterior, +distributed, -strident]

,
an obstruent ejective [-spread glottis, +constr glottis]

Features

mid lax low

£ ce d C3 A J a; (E a Q D

[high]

[low] + + + + +

[tense] 0 0 0 0 0

[front] + + + +

[back] + + + +

[round] + + + + +

4.10.3 Vowels

The basic features for vowels (shown in table 4.9 by the basic IPA cu,.,~hr.L

rather than the diacritics) are [round], [high], [low], [front], and [back].
is predictable, occurring only in [+round] vowels. All other features are Imrariarlt,
unless overridden by a diacritic, all vowels are [+syllabic, -consonantal, +s<on<orcLUt,
+continuant, Odelayed release, +approximant, -tap, -trill, -nasal, +voice, -snn'"rl

glottis, -constricted glottis, -labiodental, -coronal, Oanterior,
Ostrident] .
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high tense high lax mid tense

i y t tl: ill U I Y U e 0 5 e 'Y' 0

[high] + + + + + + + + + - - - - - -

[low] - - - - - - - - - - - - - - -

[tense] + + + + + + - - - + + + + + +

[front] + + - - - - + + - + + - - - -

[back] - - - - + + - - + - - - - + +

[round] - + - + - + - + + - + - + - +

Assume the vowel inventory shown in table 4.11 and the features [high], [low],
[back], and [round] as defined in §4.10.3. For the sake of simplicity, ignore [front]
and [tense j..



Table 4.11 Vowel chart for exercise 1

Table 4.12 Consonant chart for exercise 2

A hypothetical language has the phonemes shown in table 4.12.
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[i, y, ill, u] become [e, 0, If, 0] before [q, N].
(modeled on Eskimo languages)

[t] becomes [ts] before [i, y, ill, u]. (modeled on Japanese)
[i, e, a:] become [j] before a voweL (modeled on Ilokano)
When a member of the group [s, ts, J] is followed by a member of the group
[s, n, the resulting cluster is broken up by the insertion of [i]., Use featu~es,

not a phonetic symbol, for [i]" (modeled on English)
[n] assimilates in place to a following stop or affricate

(modeled on Ilokano)

All consonants except It, ts, s, n, i, 1, J, IJI delete word-finally.
(modeled on Lardil (Australia))

[1] becomes [I] if another [1] precedes it anywhere in the word.s

(modeled on Latin)

[1] changes places with an immediately following glide. 9

(modeled on Ilokano)
All unrounded vowels become [oj, and all rounded vowels become [0],
before [ill. (modeled on Maltese Arabic)
[e] and [If] become [0] and [0] if a [0] or [0] occurs in the preceding
syllable ,10 (modeled on Khalkha Mongolian)
[k, x, 1)] become [~, ~, Q] after [i, j]. (modeled on German)

9

7

8

6

2
3
4

5

1

9 Here is how to do the concept "changes places with," Put a number underneath each segment in
the rule Then, on the right side of the arrow, list everything in the input, using the numbers to show

what has changed places" So, for instance, this rule:

s->J/_Xj

8 The notation to use hete is a "variable," like X. X means "any number of segments of any type,,"
So, for instance, the Sibilant Harmony rule from child speech mentioned above (p" 85) was some­

thing like:

Further reading

Representations in other areas of cogmt1ve science: Fred Lerdahl and Ray
Jackendoff, A Generative Theory of Tonal Music (1983, MIT Press); Dav1d
Man, Vision: A Computational Investigation into the Human Representation and
Processing of Visual Information (1982, W. H. Freeman),

11

10
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2 Hypothetical language

a. Find as many natural classes as you can that have four members. List them,
and define the natural class using features.

b.. Find as many natural classes as you can that have six members. List
and define the natural class using features ..

c. Find as many natural classes as you can that have eight members. List them,
and define the natural class using features.

d. Find as many natural classes as you can that have five members.
e" Explain why [y, e] is not a natural class.

Vowels: Front Back

, Unrounded Rounded Unrounded Rounded

high i y ill U

mid e 0 If 0

low a: <E 0 0

Consonants Labial Alveolar Palatoalveolar Fronted Velar Uvular Pharyngeal Glottal

Velar

Stops p t k k q f
+

Affricates rs

Fricatives f s J x x X 11 h
+

Nasals ill n l} 9 1) N

Liquids:
Tap [

Lateral I

Glides w J

means "reverse the order of Itp/ when surrounded by vowels"
10 You need a way to describe the notion "vowel of the preceding/next syllable," For the notation

that is needed, look at the rule on p, 154

Vowels: as in previous problem.
Write the following phonological rules of this language using the features

presented in this chapter. In each case I have indicated the real-life rule on which
I have modeled the imaginary rule .. Some problems will arise in notation; read
the footnotes for help with these"

V t P V
1 2 3 4

V P
1 3

t V
2 4



'the quality of being unidentifiable'
'not identifiable'
'able to be identified'
'to associate with an identity' (?)

tagging
[thxgI1)]
Itxg11)1
Itxgl + 111)1

= unidentifiable + ity
= un + identifiable
= identify + able
= ident + ify

tacking
[thxkIIJ]
ItxkIIJI
Itxkl + /I1)1

unidentifiability
unidentifiabIe
identifiable
identify

Result: un + ident + ify + able + ity

5 Morphology

Morphology is the branch of linguistics that studies the structure of words.
There are many interactions, often complex, between phonological form and
morphological structure, covered in chapters 6-8. The purpose of this chapter is
to cover enough morphology to provide the groundwork for later material.

In studying the structure of words there are two basic goals: to isolate the com­
ponent parts of words, and to determine the rules by which words are formed.
For the first task, it is useful to make use of the term morpheme, defined as the
smallest linguistic unit that bears a meaning. One can often break up a word into
its component morphemes by peeling off one morpheme at a time, like this:

5.1 Basics of Morphology

The stages of decomposition seen above can all be justified by appealing to other
words that have the same pattern, for example the division of unidentifiability
into unidentifiable + ity is supported by parallel examples like obscur-ity, pur­
ity, and obes-ity, and similarly for the other stages (un-clear, un-willing; sell-able,
visit-able; class-ify, person-ify).

Morphemes are not the same as phonemes. A phoneme is the smallest lin­
guistic unit that can distinguish meaning, whereas a morpheme is the smallest
linguistic unit that has a meaning. This is illustrated in the following example:

Allophones:
Phonemes:
Morphemes:
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Most of the features here are taken from Chomsky and Halle's The Sound
of English (1968, Harper and Row)" An earlier important work that de1velc)Of'c!

the idea of acoustic features is Roman Jakobson, Gunnar Fant, and
Halle, Preliminaries to Speech Analysis (1963, MIT Press).

Eduard Sievers on sonority: Grundziige der Phonetik, chapter 3, §2 (5th
1901, Breitkopf und Hiirtel)" The feature [approximant]: G. N.
"The role of the sonority cycle in core syllabification," in John Kingston and
E. Beckman, eds., Papers in Laboratory Phonology I: Between the Grammar
and Physics ofSpeech (1990, Cambridge University Press). See the same reference
(including references cited therein) for the idea of analyzing the sonority hier­
archy with a set of features, each defining a cutoff point. Palatals as [+coronal,
+dorsal]: Patricia Keating (1988) "Palatals as complex segments: X-ray evidence,"
UCLA Working Papers in Phonetics 69: 77-91.

Phonetic evidence for zero feature values (with smooth transition between the
values for neighboring segments): Patricia A. Keating (1988) "Underspecification
in phonetics," Phonology 5: 275-92.

Syllabic stops and fricatives in Berber: Fran<;ois Dell and Mohamed Elmedlaoui,
Syllables in Tashlhiyt Berber and in Moroccan Arabic (2002, Springer). Tonal
restrictions as an argument for the feature [sonorant]: Matthew Gordon (2001)
"A typology of contour tone restrictions," Studies in Language 25: 405-44.
Kongo affrication: George N., Clements and Morris Halle, A Problem Book in
Phonology (1983, MIT Press). Arabic assimilation of II! to coronals: Alan S. Kaye,
"Arabic," in Bernard Comrie, ed., The World's Major Languages (1987, Oxford
University Press). Vowel lowering and voicing assimilation in Maltese Arabic:
Michael K. Brame, "On the abstractness of phonology: Maltese 5.," in Michael
K. Brame, ed., Contributions to Generative Phonology, pp" 22-61 (1972,
University of Texas Press), Indonesian 1) deletion: Hans Lapoliwa, A Generative
Approach to the Phonology of Bahasa Indonesia (1981, Australian National
University)" Spanish nasal assimilation: James Harris, Spanish Phonology (1969,
MIT Press),


