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and whose distribution blurs the distinction between tense and
lax vowels.

4.3 Ambiguity in low back vowels

4.3.1 The distribution of [a] and [9]

EGA has two low back vowels, [a] and [5]. Since [2] is often
longer than [a], and because [5] but not [a] is blocked before
most noncoronal clusters (as will be discussed presently), it is
attractive to consider these vowels a lax/tense pair like the
ones discussed in §4.2.1. As shown in (14), [a] and [5] contrast
in environments where both tense and lax vowels are permitted.

(14) Minimal pairs illustrating lax [a] vs. tense [2]

a. collar kala caller kol
b. cot kat caught kot
c. stock stak stalk stok
d. don dan dawn don
e. knotty nati naughty noti

However, unlike the pairs seen above, [a] and [50] may contrast

also in stressed open final syllables and before [5].®

(15) Contrast of [a] and [2] in stressed open final syllables

and before [n]

a. Shah fa Shaw 2
b. la la law )
c. pa pa paw pd
d. ma ma maw mo
e. Hong Kong hankan long log
f. dugong dugay gong go1

The contrast between [af] and [o1] is not very robust. Although [lon] is
probably nearly universal for speakers of EGA who contrast [a] and [2],
the pronunciations [hagkan], [dugan], and [gon] must be taken merely
as common variants beside [hogkon], [dugon], and [gap].
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Thus we see that both [a] and [5] can occur in environments
where only tense vowels are allowed, as well as in environ-
ments where only lax vowels are allowed. The distribution of
[a] and [2] is illustrated in (16)—-(17).

(16) Distribution of [a]
Tense environments: bra, spa, Shah, mirage
Lax environments: wasp, copse, mosque, ox, opt, concoct,
pomp, somber, conquer, conger, Hong
Kong
Other environments: father, bother, balm, bomb, Mali,
Molly

(17) Distribution of [2]
Tense environments: jaw, law, saw
Lax environments: soft (and most words in -oft), long
(and most words in -ong), bauxite,
auction, auxiliary, auspice, ausculta-
tion, palfrey, Balkan
Other environments: thought, hawk, daub, cloth, cross, off

In the next two subsections we will look at this ambiguous
distribution in more detail and begin to form an analysis.

4.3.2 Lax [a] in tense-only environments

We begin with the distribution of [a], which we are assuming
to be [ —tense]. In words like bra, spa, Shah, the [a] is presum-
ably bimoraic, indicating that TNS<>uu, the constraint against
long lax vowels, is violated. Take for example the word spa.
Given the constraint hierarchy shown above in (6), even the
input /spa/ should give the output *[spo].

(18) Constraint hierarchy falsely predicts spa to be *[spa]
/spa/ | FTBIN | TNS<>uu | IDENT(tense)

spa,| *!
spa L

[

® spa,,
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Similarly, the constraint hierarchy predicts *[moar>,,3] for
mirage because NOMORA(0,3) > IDENT(tense). But following the
analysis of lexical exceptions outlined in 84.2.3, we may pro-
pose a high ranking parochial constraint specific to the lexical
items spa and mirage requiring them to have lax vowels: ,(a)
and ,;...(a). The tableaux illustrating this analysis, given in
(19), also show that FTBIN outranks TNS<>uu, which was not
provable before. The parentheses in (19)b show foot bounda-
ries.

(19) Parochial constraints force lax [a] to show up in tense
contexts
a. In a stressed open syllable (spa)

/spa/|FIBIN _(a) | TNS<>uu | IDENT(tense)
spa, |
* SpQy

SPJ,.. !

* |
:

*

b. Before [3] (mirage)

: : NOMORA

/maraz/ | FTBIN | | q.(Q) | (3,3) |INs<>up IDENT(tense)
ma(ra,3,) '
moa(ra,3)| *!

= ma(rd,,3) *
ma(r2,,3) Lox )

' *
.

*

It is especially interesting that all words in which [a] ap-
pears in contexts otherwise restricted to tense vowels are either
foreign words like spa and mirage or hypocoristics like ma and
pa. These are two categories where normal phonotactic restric-
tions are often lifted and exceptional faithfulness, by means of
parochial constraints, is necessary. Ordinary native words like
law, on the other hand, need no parochial constraint and sur-
face with a tense vowel because of ordinary constraint interac-
tion, regardless of whether the input provides /a/ or /3/.
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(20) No parochial constraints for “ordinary” words (i.e.
neither foreign nor hypocoristics)

((OBL)) é 11:; FTBIN | TNS<>1 | IDENT(tense)
la,|] *! o)
)
la,, @)

(B) -

_ lalu‘u (a) x
)

Once again, exceptional words require parochial constraints to
achieve lexeme-specific faithfulness, while ordinary words
follow the general pattern.

The case of mirage is not isolated: there are a fair number of
French loanwords ending in -age [a3], such as badinage, bar-
rage, camouflage, collage, corsage, entourage, espionage, fuselage,
garage, massage, ménage, persiflage, sabotage, etc. Thus it may be
useful to think of a constraint family .(a) consisting of indi-
vidual constraints like ;.. ().

-age

4.3.3 Tense [o] in lax-only environments

We can now move on to the [2] cases. Notice in (17) that [o] is
not permitted in all lax environments: It occurs before [f] and
[ft], and in a few isolated words like bauxite and auction, but
otherwise not before noncoronal clusters. Also, if we compare
words that have [5] before [] with those that have [a] before
[p] we see that most words have [0], but some foreign and
echoic words can vary between [a] and [5] (i.e. some speakers
use [a] and others use [0]). Before [gk, ngl, however, [a] is
usual.

(21) Distribution of [5] and [a] before [1]
a. [o] before [g] in most words
along, belong, ding-dong, (di-, mono-, tri-)phthong, dong,
furlong, gong, long, mah-jongg, Mekong, oblong, oolong,
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prolong, prong, sarong, scuppernong, song, strong, thong,
throng, tongs, wrong

b. [a ~ 2] variability before [] in some foreign and
echoic words
bong, dugong, Hong Kong, Ping-Pong, Vietcong

c. [a] fairly consistently before [nk, ng]°
bongo, bonkers, bronchial, bronco, Bronx, conch, concu-
bine, conga, conger, Concord, Congo, congress, congru-
ence, conquer, donkey, honk, honky-tonk, humongous,
jongleur, jonquil, Mongol, mongoose, mongrel, Rancho
Cucamonga, Songhai, Tonga, Yonkers, zonked

We begin our analysis with common native words like long,
pronounced [lo7] in EGA. Given the constraint hierarchy given
above in (8), even the input /151)/ should give the output *[lan].

(22) Constraint hierarchy falsely predicts long to be *[lan]

/loy/ |*3u TNS<uu MoRA(p) | IDENT(tense)

15,1 5 boox

* | E
15,1, D

by, | . !
®lay, |

One conceivable solution (which we will later reject) would be
to follow the same route we took for spa and mirage and pro-
pose parochial constraints requiring words like long to have [5].

(23) Parochial constraint forces long to be [lon]
/151)/ | 10ng(d) § *3ui TNS<>p | MORA(7) | IDENT(tense)
= 15,1 | | *
IDHHIJH : .
bo,n, I
la,g,| *! : |

i i
o, |
e i
A
] . ]

9 Some of these words may have [0] or [A] for some speakers.
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Under this analysis, the other words listed in (21)a would also
have parochial constraints requiring that they have [5], and
these parochial constraints would be ranked above MORA(D).
Other words, such as those in (21)c, those in (21)b for speakers
who use the variant [a] rather than [5], and all words with any
vowel besides a low back vowel before [n], would not have
any parochial constraint requiring them to have a certain kind
of vowel, but would be taken care of solely by the usual phono-
tactic and faithfulness constraints, as shown in (24) for dugong
with the pronunciation [dugarg]. (For simplicity’s sake I exclude
candidates that violate *3u and TNS<>uu.)

(24) No parochial constraints for words with [ag]

e e
= duga,y, EZ;

The idea, therefore, would be that the words in (21)a, i.e. the
native words, form a class of lexical exceptions to the generali-
zation that tense vowels are prohibited before [], and that
these lexical exceptions are accounted for by high ranking
parochial constraints. Newer words, such as those in (21)b,
follow the phonotactically expected pattern and thus are not
subject to this kind of parochial constraint.

This analysis, however, flies in the face of the usual treat-
ment of exceptional loanword phonology, according to which
native words conform to phonotactically expected patterns,
while loanwords can violate markedness constraints that native
words are subject to (Itd and Mester 1995, 1999, Davidson and
Noyer 1997, Fukazawa, Kitahara, and Ota 1998, Féry 2003a).

The problem then is to find a way to capture the intuition
that the native words in (21)a are less marked than the foreign
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words in (21)b. To do this, I turn to the principle of analogical
output-output faithfulness constraints.

The first point to make is that the forms in (21)a include the
most commonly occurring (and probably earliest acquired)
words of all that contain a low back vowel followed by 1): along,
belong, ding-dong, long, song, strong, wrong. These words estab-
lish in the lexicon a correlation between [5] and [n] that over-
rides MORA(n); this correlation can be stated as a set of output-
output (OO) faithfulness constraints relating the [51] sequence
in each of these words to the [o1] sequence in each of the oth-
ers. I call this kind of OO faithfulness constraint an analogical
constraint.'® Assuming just these seven words, there are 21 OO
constraints requiring that both members of any pair have the
sequence [on] (as exemplified in (25))."!

(25) IpeENT-OO(long, song; on), IDENT-OO(long, strong; o1),
IDENT-OO(song, strong; 21)), etc.

The constraints in (25), acting together, are strong enough to
attract the rest of the words in (21)a and, for many speakers,
some or all of the words in (21)b into it.'> A representative

10 My concept of analogical constraints was originally inspired by J. Myers
(1999, 2002), who, however, considers them to be constraint conjunc-
tions.

11 An issue I do not have space to go into here is how this pattern got started.
Briefly, I suspect that only a historical explanation is possible: at some
point in the history of the dialect(s) in question there was a sound change
tensing [p] (the ancestor sound of EGA [a] in lax environments) to [2]
before [n]. The phonetic or phonological rationale for such a sound change
is unclear to me, and it may not have originally applied to all words
simultaneously. Instead, it may have begun in just a few forms and then
spread by lexical diffusion.

12 See Burzio (2002a, b) for discussion of how lexical items become attracted
into patterns. The remaining words in (21)b and those in (21)c do not
have such a strong connection with those in (21)a, either because of their
low frequency (see Bybee 1995, 2003 on the importance of frequency in
establishing lexical connections), their status as recent loanwords, or the
presence of [k] or [g] after [p].
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tableau for diphthong [dif6on] is given in (26). In practice, there
would not be just a single OO conjunction, but at least seven,
one pairing diphthong with each of the most common [o1] words.

(26) diphthong [dif6on] influenced by analogy with long etc.

(a) /dif6an/ ,
OO(long, diphthong; 1) | MORA(D) | IDENT(tense)
(B) /difoon/ S, CIPTTIONS, 21 )
difa,n, * 1 EZ; .
= dif6s,,1 EZ; :

Words like those listed in (21)b, which vary between [a] and
[0] before [n], have parochial constraints requiring them to
have lax vowels, but only in the grammars of some speakers.
Different speakers of the same language may have slightly
different grammars, and the presence or absence of these paro-
chial constraints is one of the differences that may be found
among speakers. Speakers who pronounce Vietcong [vietkan]
have a high ranking parochial constraint y,,,(a); speakers
who pronounce it [vietkon] do not. For them, the analogical
constraints linking Vietcong with familiar words like long are
decisive.

(27) Variability in Vietcong
a. Grammar with the parochial constraint

(o) /vietkay/ 00(long
’ i > | MORA I t
(B) /vietkoy/ vieong(V) Vietcong; 1) (p) | IDENT(tense)
' * (@)
= vietka,p, ,‘
(8)
vietko,,. * | . EZ;
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b. Grammar without the parochial constraint

((Z))) ? ‘\7/112111(((;3; OO(long, Vietcong; o) | MORA(p) | IDENT(tense)
vietka,p, ! g[g
= vietkd )
pul) (B)

This analysis now lets us mark foreign words like Vietcong as
special and unusual, while native words like long, song, strong,
and wrong obey the basic constraint ranking of the language.
Note, however, that the basic constraint ranking of the lan-
guage is not simply a matter of conflicting markedness and
faithfulness constraints. Rather, analogical constraints play a
role as well, establishing strong patterns that violate otherwise
robust phonotactic tendencies. This approach allows us to treat
the difference between foreign words and native words in a
much more intuitively satisfying way.

Now we can return to the words in (21)c, showing [a] before
[0k, ng]. I suggest that these words show that [gk, ng], unlike
[p] alone, are not attracted into the [o1] analogy of long ~
strong ~ song etc. This may be because the place features of [1]
in long, strong, song, etc., are independent, while in [gk, pg]
sequences the place features are shared with the following
stop. Whatever the reason, words with [k, ng] are free from
the analogical influence of the [on] words and therefore subject
to the markedness constraints MoRA(j) and *TNSCLuS. Thus
conquer [kapka] has a lax vowel for precisely the same reason
sing in (8) and whisper in (9) do: high ranking MoORA(1) and
*TNSCLUS.
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(28) [-apk-] by regular phonology

(o) /kagka/ MORA(Q)E*TNsCLUS IDENT(tense)
(B) /konka/ |
(a)
= ka,n,ka
il 3] *
(a) By
ko,pka| *!
el (B

The sequence [ong] is otherwise found only in the morpho-
logically complex forms longer, longest, stronger, strongest, diph-
thongal. The analysis as described so far falsely predicts [a]
rather than [5] in these words, because [ng] is not supposed to
be attracted into the [o1] analogy. As shown in the tableau in
(29), the theory predicts *[langa] for longer.

(29) Falsely predicted [-ang-] in longer

(a) /langa/ MORA(D) | *TNSCLUS | IDENT(tense)
(B) /longa/ |
(a)
® la o
w18 (3]
. (a) .
) > |
w8 (5]

Appealing to a high ranking parochial constraint requiring
longer etc. to contain a tense vowel is unsatisfying, for the same
reasons that the similar constraint for long given in (23) was
unsatisfying: these forms do not seem to be lexical exceptions
in any way, and should be able to be accounted for directly. To
do this, we need an OO constraint requiring that vowels in the
positive and comparative forms of an adjective agree for the
feature [tense]: IDENT-OO(A,;, Ay [tense]). Ranking this
constraint above *TNSCLUS achieves the desired result, as shown
in the tableau in (30). As discussed above, the [5] of long is an
effect of analogical constraints among the various words end-
ing in -ong; only one of these is shown in the tableau.
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(30) [-o1g-] in longer by faithfulness to long

s
[
5
(o) pos:/lay/ | © 5
cmp:/langa/ 8 O
S > .
| T |
2 g; MORA(1)) | *TNsCLUS | IDENT(tense)
B) pos:/bon/ | & | T
cmp:/bnga/| | g
pos:,p| « (a) §
cmp: la,n,go| i B *
= pOS: ]':),LL,LLIJ ; N ; * (a) o
cmp: 1o,ng> (B
pos: la,n, |, | ! § (a)
cmp: la,n,go | 5 (B) .

The relationship between the vowels in diphth[>]ng and diph-
th[o]ngal can presumably be analyzed in a similar way, although
this is obviously not a positive/comparative adjective pair.

As mentioned briefly above, [5] occurs regularly not only
before [n] but also before the noncoronal cluster [ft] in native
words and names of English origin: aloft, Ashcroft, Bancroft,
loft, oft, often (when pronounced with [t]), soft. Here again,
analogical constraints connecting tense [5] with the cluster [ft]
outrank *TNSCLUS, as shown in the tableau in (31). (As above,
one analogical constraint is shown in the tableau, but this must
be understood as standing for many of them, one for each pair
of words with [oft].)
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(31) Analogical constraints for [-oft]

(a) /laft/ 0O0(loft, soft; »ft) | *TNSCLUS | IDENT(tense)
(B) /1oft/
laft *1 ) .
(B) -
= [oft ) :
(2]

There is even a lexical exception to the pattern of having [5]
rather than [a] before [ft]: the Yiddish loanword zaftig, which
is usually pronounced [zaftig]. For this word, there is a high
ranking parochial constraint requiring a lax vowel that out-
ranks the analogical constraints establishing the [oft] pattern,
as illustrated in (32).

(32) Zaftig as a lexical exception

(a) /zaftig/ .
2afig(@) | OO(zaftig, soft; oft) | *TNSCLUS | IDENT(tense
B) /2oftig/ #ig(@) | OO(zaftig, soft; oft) ( )
= zaftig * (a) )
() ;
zoftig| * ! * () :
(8)

So there are a number of instances where the usual distribu-
tional restrictions on tense vowels are suspended for [5], such
that [0] occurs nearly to the exclusion of [a] before [f] (but
not usually before [gk, ng]) and before [ft], but there are for-
eign words like dugong and zaftig that are exceptions to this
exceptional behavior.

4.4 The low front tense vowel [a]

In many varieties of EGA there is a tense partner to lax [a]; its
exact phonetic realization varies from region to region, but in
general it is either a vowel slightly higher and somewhat longer
than [&] or else a diphthong beginning with a front vowel and
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ending with [2], so somewhere along the spectrum [&o~&o~ea
~19]. For some speakers this vowel may also be spontaneously
nasalized (i.e. even when not preceding a nasal consonant). I
will use the symbol [&] to indicate any variety of this “tense
[2].” Unlike the other tense vowels of English, [@] does not
occur in stressed open final syllables. This is because it is his-
torically derived from lax [@], which could not stand there;
therefore there are no words in which [&] has the opportunity
to stand in a stressed open final syllable.!® Discussions of this
vowel and its patterning can be found in Trager (1930, 1934,
1940, 1941), Labov (1966, 1972, 1981), Ferguson (1972),
Kahn (1976), Wells (1982, 477-79, 510-12), Benua (1995),
and Morén (1997) (who analyzes the vowel in question as lax).

In most dialects that have [a&], it occurs in stressed final
syllables before nasals (except [1]) and voiceless fricatives (not
all dialects allow it before [{]); some varieties allow it before
voiced obstruents as well.'* Interestingly, noncoronal clusters
beginning with one of the permitted segments are not excluded.
Some examples of words with [&] are shown in (33).'°

(33) Words with [a]

a. ram rem
b. ran ren
c. laugh leef
d. path pxo
e. pass pees
f. camp keemp

13 The only exceptions I know of are yeah and nah, pronounced [je] and
[nz]. In nonrhotic accents, diphthongal [&] may also be found in words
like pair [pa], care [ka]. For some speakers, then, scarce [skas] rhymes
with pass [pees].

14 And within voiced obstruents, there is also variation. For example, some
people have [&] before voiced fricatives and [d] but [a] before [b, g].
Other people have [&] before voiced fricatives and [d, b], but [&] before
[g].

15 Many thanks to my informants: Nate Brown (Schenectady, NY), Ellen
DeSoto (Poughkeepsie, NY), Jeff Kaplan (Philadelphia), Cindy Schneider
(Watchung, New Jersey), and Alan Stevens (New York City).
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g. shaft (eeft
h. task taesk
i. grasp grasp

There are some words that unexpectedly have [@] in these
environments, resulting in minimal pairs between [&] and [e],
such as can ‘tin container’ [kaen] vs. can ‘be able’ [kan], or
halve [hav] vs. have [haev] and (for some people) bad [bad] vs.
bade [bzd] in the varieties that allow [a] before voiced obstru-
ents. [&] does not generally occur in open syllables, e.g. man-
age [meaenid3z], tassel [teesal], with the proviso that while Class 1
suffixes cause [@ ~ e&] alternations (class [klaes] ~ classic
[klaesik]), Class 2 suffixes do not (classy [klaesi]). Also, mono-
syllables that are truncations of longer words maintain the
vowel of the original, resulting in pairs like caf [kef] (trunca-
tion of ‘cafeteria’) vs. calf [kaf], path [pa6] (truncation of
‘pathology’) vs. path [pz6] (as in ‘footpath’), or Mass [maes]
(truncation of ‘Massachusetts’) vs. mass [mas] (Benua 1995).
In some varieties, [&] can occur (even in open syllables) also
before [r], as in Mary [meri], which is then distinct from both
merry [meri] and marry [meeri]; in other varieties, Mary and
merry (and sometimes marry as well) are homophonous as
[meri].t®

Like most tense vowels, [@] is prohibited before [f] and
before most noncoronal clusters (except [mp, ft, sk, sp]), as
shown in (34).

16 For some people, the distribution of [&] and [@] is apparently in lexical
diffusion (cf. Labov 1994). One of my informants has, for example, [&] in
graph, half, and staff but [@] in laugh and riff-raff, before a noncoronal
cluster she has [@] in Basque, cask, casket, flask, paschal, rascal but [&] in
ask, bask, basket, mask, task. As often seems to be the case with lexical
diffusion, there is great variation: one informant has [@] in clasp, grasp,
hasp, rasp and [&] in asp, gasp; another informant has [&] in asp, gasp,
hasp and [e] in clasp, grasp, rasp; a third has [e] in asp, clasp, grasp, hasp
and rasp and [@] in gasp; a fourth has [&] in asp and hasp and [&] in
clasp, gasp, grasp, rasp. So all four have [z] in hasp, but otherwise there is
no agreement. A fifth informant has [&] in all these words.
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(34) Only [e], not [z]

a. lapse laeps *laeps
b. rapt raept *reept
c. ax &ks *aeks
d. act &kt *aekt
e. scalp skeelp *skeelp
f. Ralph relf *reelf
g. valve vealv *veelv
h. talc taelk *taelk
i. fang feen *feen
j. sank senk *saenk

The prohibition of [&] in the environments in (34) can be ana-
lyzed in the same way as the prohibition of other tense vowels
in these environments was analyzed in 84.2.2. Tableaux for
fang and lapse are shown in (35)—(36).

(35) [e] not [@] before [1]

() /feey/ *3p TNS<>pu MORA(n) | IDENT(tense)
(B) /fen/ | |
= fa;n, | | -
j j 3) -
faﬁul:]u ! o) =
! ! (IB)
fee, 1 o+ )
(B
fe,m, | * ! (@) -
| | (B
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(36) [@&] not [&] before noncoronal clusters

(a) /laeps/ TNSe‘u‘uE""'TNSCLUS IDENT(tense)
(B) /leps/ |

= laps (a)

: ()

leps| *1 0 o+ [ -
f ()

1@ pS ; 7’:! (a) *
" | B)

As for (33)f-i, the analysis is basically the same as it was for
words like long and soft: high ranking analogical constraints
force the members of these classes to rhyme with each other.
For example, each pair of words in the set {ask, bask, cask,
flask, mask, task} establishes a correlation between the cluster
[sk] and the preceding vowel [@]. In the tableau in (37), just
one of these analogical constraints is illustrated, but it stands
for all of them.

(37) Analogical constraints for [ask]

(a) /teesk/ OO(task, ask; @sk) | *TNSCLUS | IDENT(tense)
B) /task/
taesk * ) A
(B) "
= taesk * = .
(B)

There are lexical exceptions to this pattern as well. For ex-
ample, one of my informants reports that he generally has [a]
before [sk] in stressed penults: basket, casket, rascal all have
[&]. But paschal, which is a rather rare word, is exceptional in
having [2]. Once again, a parochial constraint, this time
requiring paschal to have a lax vowel, can take care of this, as
shown in (38).
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(38) Parochial constraint for paschal with [a]

(a) /peeskal/ OO(paschdl, |,
(B) /paskal/ paschat(®) rascal; zsk) TNsCLUS | IDENT(tense)
(a)
= paeskal
i (2,
- . (a) %
eskal| *! 5
a (8)

So, just as we saw with [2] in 84.3, there are circumstances
under which the tense vowel [&] occurs in environments where
normally only lax vowels are allowed. The facts can be ana-
lyzed in a theory that assumes analogical constraints relating
rhyming words, which outrank phonotactic constraints like
*TNsCLUS. Unusual words like paschal can be lexically marked
with a parochial constraint to ensure faithfulness.

4.5 Conclusions

In this chapter, I have discussed data from Eastern General
American English that show regular exceptions to the distribu-
tion of lax and tense vowels. Namely, while it is usually the
case that lax vowels cannot stand in stressed final syllables that
are either open or closed by [8, 3], there are lexical exceptions
like with [wid] and a fair number of exceptions involving [a] in
foreign words: spa, bra, mirage, etc. Furthermore, while tense
vowels (and diphthongs) usually cannot stand before [1] or
noncoronal clusters, there are a number of lexical exceptions
such as traipse and coax. The tense vowel [2] is remarkable in
that it usually stands before [1, ft], and (in the varieties of EGA
that have this sound) the tense [&] is remarkable in that it
usually stands before [sk, sp, ft, mp]. But each of these un-
expected generalizations has lexical exceptions too, which tend
to vary from speaker to speaker; mostly these are rare or for-
eign words: dugong with [a] rather than [5] before [n], zaftig
with [a] rather than [5] before [ft], and paschal with [a&] rather
than [&] before [sk].

I have argued that lexical exceptions are best analyzed as
resulting from parochial constraints requiring specific lexical
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items to contain specific phonological information (such as a
particular vowel) which can outrank general phonotactic well-
formedness constraints; the majority of lexical items will not
have parochial constraints and will thus be subject to phono-
tactic markedness. In cases like [on, oft, @&sk], etc., the fact that
more words violate markedness than obey it, and the fact that
the words that do obey it tend to be rare or foreign words,
make it unlikely that this is a simple case of parochial con-
straints outranking markedness. Rather, the members of the set
of words containing sequences like [o1), oft, @&sk], etc., reinforce
each other by means of analogical constraints. These analogical
constraints then outrank markedness, and can be themselves
outranked by parochial constraints governing rare and foreign
words like dugong, zaftig, paschal.

These conclusions, like those of the other chapters in this
book, contribute to phonological theory by showing that con-
straint interaction is not always a matter of conflict between
faithfulness constraints and markedness constraints; analogical
constraints reinforcing exceptional patterns as well as parochial
constraints governing specific lexical items have roles to play
as well.



Chapter 5
Summary and directions for future research

This final chapter has two purposes: first to summarize the
conclusions of the book, and second to raise some questions
that could not be adequately addressed here and so must be
left for future research.

5.1 Summary of the book

In this book we have seen how the usefulness of optimality
theory as a tool in phonological analysis can be enhanced by
restricting phonological constraints to those that reflect truly
universal markedness considerations, and using language-
specific morphological constraints to analyze apparently “mor-
phophonemic” phenomena that cannot be reduced to the simple
interaction of universal markedness constraints with faithful-
ness constraints.

As we saw in chapter 2, using language-specific constraints
in the analysis of phonological opacity can save optimality
theory from the charge that there are phonological processes
that it cannot explain, or can explain only with the help of
extremely powerful mechanisms like sympathy theory. Since it
appears that there are no cases of purely phonological opacity,
but rather that opaque processes are always sensitive to mor-
phological information, the various opaque processes found in
Tiberian Hebrew are best analyzed with constraints that make
reference to language-specific morphological information. In
particular, we have seen that it is useful to assume Tiberian
Hebrew had a lexical diacritic marking on some words requir-
ing them to surface as trochees, rather than the iambs usual in
the language. It is this diacritic, rather than a phonological
prohibition on word-final consonant clusters, that is responsible
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for the epenthesis both in “transparent” /malk/ R [mélex] and
in “opaque” /daf?/ R [défe]. Similarly, we have seen that the
apparent overapplication of spirantization found in some
morphological categories in Hebrew is the result of paradigm
uniformity effects rather than an opaque interaction of phono-
logical processes. Once the importance of morphological con-
straints is recognized, opacity is no longer “OT’s Achilles heel,”
as Kager (1999, 377) put it.

In chapter 3 we examined phonologically and morphologi-
cally conditioned allomorphy in the Celtic languages. In partic-
ular, we saw that while the [i/3] and [u/a] alterations of Welsh
and the intervocalic voicing and spirantization of Manx are
purely phonological in character, and can thus be analyzed
using universal markedness constraints, the initial consonant
mutations of the modern Celtic languages are too idiosyncratic
in their behavior and too irregular in their application to be
anything but morphological, and thus must be analyzed with
language-specific constraints. Specifically, the initial consonant
mutations are a kind of agreement pattern, and mutated forms
of words are listed in the lexicon in manner parallel to, but
independent of, case-marked forms. That the constraints regu-
lating the mutations are violable is shown by the fact that a
phonological markedness constraint requiring a coronal to be
followed by another coronal can block mutation in Irish.

Finally, in chapter 4 we examined the distribution of tense
and lax vowels in American English, and saw that while many
generalizations can be made and can be justified on the basis of
universal markedness constraints, there are certain lexical ex-
ceptions and, especially in the case of the low back vowels [a]
and [5], static irregularities that contravene the markedness
constraints. As we saw, families of language-specific output-
output faithfulness constraints requiring specific groups of
phonologically similar (usually rhyming) words to have spe-
cific vowels can outrank the universal markedness constraints,
and can themselves be outranked by constraints specific to
individual lexemes in the case of exceptions to the general
pattern.
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This book has thus presented strong arguments in favor of
limiting the role of phonology to those processes that can be
analyzed solely in terms of universal markedness constraints
and their interaction with faithfulness constraints, while placing
the responsibility for processes that make reference to language-
specific properties in the domain of morphology, by using
language-specific morphological constraints that are ranked in
the same hierarchy with faithfulness constraints and universal
markedness constraints. Nevertheless there are still many ques-
tions that must be left unanswered in this book, as we shall see
in the following section.

5.2 Directions for future research

5.2.1 Opacity

In chapter 2 it was claimed that there are no cases of purely
phonological opacity, i.e. opaque interactions that do not
somehow involve morphological information or lexical excep-
tions, a claim already made by Sanders (2003). This is clearly
an empirical question, and it is clear that further investigation
into opaque phenomena is required to determine whether there
are any that can be shown to be free of morphological influ-
ence and to be lexically exceptionless, as one would expect
from a purely phonological phenomenon.

5.2.2 Lexical frequency and lexical diffusion

In footnote 15 of chapter 4, it was briefly mentioned that high-
frequency words may be more likely to have an analogical
influence on each other than low-frequency words. The issue of
lexical frequency and how to accommodate its effects in a for-
mal theory of phonology has long been an issue, and much
research still remains to be done on the question. The impor-
tance of frequency, and the related concept of productivity, has
been examined by Aronoff (1983), Bybee (1995, 1996, 1999,
2002, 2003), Frisch (1996), Alegre and Gordon (1999), Gordon
and Alegre (1999), Giirel (1999), Penke, Janssen, and Krause
(1999), Phillips (1999), Sumner (2002), and approaches to it in
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within an OT framework include Alcantara (1998) and
Hammond (1999b, 2004).

The concept of lexical diffusion (mentioned in footnotes 14
and 21 of chapter 4) is closely related; according to this theory,
diachronic sound change does not simultaneously affect all
words in which its environment is met, but rather starts in a
small group of words and then spreads to other words. It is
generally hypothesized that relatively frequent words are more
likely to be affected by lexical diffusion than relatively rare
words (Phillips 1999, Bybee 2002). To the best of my knowl-
edge, there is no published research attempting an analysis of
lexical diffusion within an OT framework, so this is clearly an
area where future research is necessary.

5.2.3 Productive but nonphonological processes

There are in many languages alternations of sounds which,
while highly predictable and productive, nevertheless seem not
to be analyzable in terms of universal markedness constraints
and faithfulness constraints, and so by the theory espoused in
this book, should be analyzed in terms of language-specific
morphological constraints. Two well known examples from
English phonology are laxing (especially so-called “trisyllabic
laxing”) and velar softening.’

5.2.3.1 English laxing

A well known and much discussed phenomenon of English
phonology is the alternation of certain tense vowels or diph-
thongs with certain lax vowels in a very disparate set of envi-
ronments. Some examples are shown in (1).

I presented preliminary analyses of the material in the following two
sections at the Conference on the Lexicon in Linguistic Theory (Diissel-
dorf, August 2001) and at the Conference on English Phonology (Tou-
louse, June 2002), but the results were too inconclusive to be published
here.
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(1) Tense vowel or diphthong alternating with lax vowel

a.

[a1]
divine
derive
sign
finite
final

write
child

[i]
serene
diabetes
compete
please
clean
keep
sheep

[e]
nature
rabies
explain
placate
Spain
shade

[o]
verbose
tone
neuronal
holy

Various
punitive
profound
joint

[1]
divinity
derivative
signature
infinite
finish
written
children

[e]

serenity
diabetic
competitive
pleasant
cleanliness
kept
shepherd

[e]

natural
rabid
explanatory
implacable
Spanish
shadow

[a]
verbosity
tonic
neuron
holiday

punish
profundity
junction
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I will follow established tradition by referring to the phenome-
non in (1) as “laxing,” as if it were a unified phonological
process, although this point is controversial.

Traditional analyses of laxing (especially (1)a—d), from SPE
(Chomsky and Halle 1968) and S. Myers (1987) to OT analyses
like those of Burzio (1994, 1997) and Alcantara (1998), treat
the alternations as demonstrating a phonological process
whereby some underlying vowel phonemes surface as [ai, i, e,
o] in some phonological contexts and as [1, €, @&, a] in other
contexts. However, defining precisely what those contexts are
has proved very difficult. Often the short allophone surfaces in
the antepenultimate syllable, but there are famous cases such
as nightingale, nicety, and obesity, where a tense vowel surfaces
there, and only the first of these can be accounted for by
appealing to nonderived environment blocking (Kiparsky 1973,
1993, Lubowicz 2002). Another common environment for the
lax vowels is before noncoronal clusters, such as the [pt] clus-
ter of kept; conversely, vowels are said to undergo tensing as
compensatory lengthening in forms like sign (cf. signature) and
paradigm (cf. paradigmatic). However, there are exceptions here
as well, such as steeped and phlegm, diaphragm (cf. phlegmatic,
diaphragmatic). There are also cases like finite~infinite, rabies~
rabid and tone tonic where the laxing seems to be triggered by
the addition of an affix, but the phonotactic environment of the
vowel undergoing laxing has not changed. Burzio (1994, 320-
21; 1997) argues that underlying lax vowels cannot become
tense in the environment of an affix, but here too there are
plenty of exceptions, such as legal~illegal, base~basic, and phobia
~phobic, which Burzio treats as having underlyingly tense
vowels that surface faithfully.

No less difficult is the problem of determining what the un-
derlying phonemes are whose allophones are [a1, 1], [i, €], [e,
&], [0, a], because the surface allophones are featurally often
more distinct from each other than they are from allophones of
a different phoneme. Thus [i] and [e], purportedly from the
same phoneme, differ from each other in both [tense] and
[high], whereas [i] and [1], held to be from separate phonemes,
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differ from each other only in [tense]. SPE accounts for this
with a complicated series of ordered rules and an underlying
phonemic inventory whose abstractness makes it unpalatable
to modern phonologists; others simply gloss over the problem
completely. Burzio (1997), for example, dismisses the problem
as “very language specific and synchronically idiosyncratic.”
But if the main premise of this book is right, namely that
language-specific phenomena are governed by morphological
rather than universal phonological constraints, then it is clear
that laxing is not a phonological process in English. This sug-
gestion is supported by exceptions and irregularities like obese
~obesity or antique~antiquity, which strongly imply that the
alternations in (1) are conditioned not phonologically but mor-
phologically.

Nevertheless it is not immediately clear what kind of
language-specific morphological constraint or group of con-
straints should be called upon here. The high degree of regu-
larity between the sound pairs in (1) makes it seem that an
analysis using constraints on individual lexemes misses a gene-
ralization. Perhaps sets of conjoined OO faithfulness constraints,
like those proposed for the correlation between [5] and [1] in
chapter 4, would be beneficial. At any rate, a really satisfying
analysis of laxing within OT is long overdue.

The same can be said for the phenomenon of velar softening
in English, as we see in the next section.

5.2.3.2 Velar softening

The alternation between the velar stops [k, g] and the sibilants
[s, d3] in English, known as velar softening, is well known in
English phonology (Chomsky and Halle 1968, Kiparsky 1982a,
Jensen 1993). Examples of the alternation are shown in (2).

(2) Alternations of [k~s] and [g~d3]

a. critic kritik criticism kritasizom
b. electric olektrik  electricity olektrisati
c. analogue @nalog  analogy onalad3ii
d. colleague kalig collegiality = kalidzieeloti
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The analysis proposed in The Sound Pattern of English (Chomsky
and Halle 1968, 219) is a phonological rule changing /g/ into
[d3] and /k/ into [s] before a nonlow front vowel.

(3) SPE’s velar softening rule

—low
g — d3
V

In order for this analysis to go through, however, SPE is required
to assume some highly abstract underlying representations,
because many of the surface sibilants do not in fact appear
before nonlow front vowels, and some of the surface velar
stops do. Some examples of the abstract underlying representa-
tions assumed in SPE are given in (4).

(4) Alternations requiring highly abstract underlying represen-

tations

a. critic kritik < /krit+ik/
critical kritokal < /Jkrit+ik+el/
criticize kritosaiz < /krit+ik+1iz/

b. medical medokal < /med+ik+el/
medicine medoson < /med+ik+in/
medicate medoket < /med+ik+ &t/

c. allege aleds < /Jelege/
allegation elogefon < /xleg+&t+iVn/

d. reduce radus < /re+duke/
reduction radakfon < /re+duk+t+iVn/

The high degree of abstraction in this analysis renders it
rather unpalatable to most modern phonologists. Surface-based
theories like OT are especially loath to propose such entities as
the /e/ at the end of allege and reduce, which apparently has no
motivation beside providing an environment for velar softening
to apply before being deleted. Apart from being overly abstract,
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this analysis has other problems as well. For one thing, the rule
is awkward to state since /k/ and /g/ do not undergo parallel
changes: /k/ becomes an alveolar fricative while /g/ becomes
a palatoalveolar affricate.

Furthermore, the rule does not apply within morphemes
(king [ki], give [giv]) or before Class 2 suffixes (in SPE terms,
before a # boundary: panicking [peenikin], dragging [draegig]).
This led lexical phonologists like Kiparsky (1982a) and Jensen
(1993) to the conclusion that velar softening is a postcyclic
lexical rule that applies before the addition of Class 2 morphol-
ogy. However, even before Class 1 suffixes (SPE’s + boundary)
there are exceptions to velar softening, as shown in (5).

(5) Exceptions to velar softening before Class 1 suffixes

a. monarch [manak] monarchism [manakizom]
b. patriarch [petriark] patriarchy  [petriarki]
c. zinc [zigk] gincify [zigkoafai]
d. drug [drag] druggist [dragast]

As we saw in chapter 3, many unpredictable alternations like
this can profitably be analyzed by assuming multiple input
allomorphs. Under such an analysis, the words in (2) and (4)
have multiple inputs like {/kritik/, /kritis/}, etc., while the
exceptions in (5) simply have no allomorphs like /manas/,
/petriars/, /zins/, /dradz/, etc. But to account for the alterna-
tions in (2) and (4), one would need first to determine which of
each pair [k, s] and [g, d3] is less marked in an absolute, context-
free sense, and next to determine why the more marked mem-
ber surfaces in the environments where it does.

It seems safe to say that stops less marked than fricatives and
affricates: [k, g] are cross-linguistically much more common
than [s, d3] and usually the presence of [s, d3] in a language’s
consonant inventory implies the presence of [k, g] (Maddieson
1984). Also, children usually acquire [k] and [g] earlier than
[s] and [d3]. So we may suggest the universal constraint rank-
ings *s > *k and *d3 > *g. This ranking correctly predicts
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that stops will appear in unsuffixed forms like critic and col-
league, as shown in the tableaux in (6).

(6) Velar stops correctly predicted word-finally
{kr1tik, kritas}| *s | *k
= kritik xx
kritas|* | *

{kalig, kalidz} | *d3|*g
= kalig
kalidz | * !

*

However, the wrong results are obtained in practice and purge,
where the existence of velar stop allomorphs is proved by prac-
tical and purgation.

(7) Velar stops incorrectly predicted word-finally
{praektik, praektos}| *s | *k
® preektik

prektos| * !

{p3g, p3d3}|*d3|*g
® pgbg *
p3dz| * !

Also in suffixed forms it is not always possible to predict
which alternative will appear where. For example, [e] patterns
with the back vowels (e.g. [mediket] medicate) and [a1] with
the nonlow front vowels (e.g. [kritasaiz] criticize), which is a
bigger problem in a surface-based theory like OT that tries to
avoid abstraction than it was in SPE, where the underlying
vowels /&/ and /i/ were assumed. OT must be concerned with
surface markedness, and it is unfortunately virtually inconceiv-
able that the markedness rankings in (8) could obtain.
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(8) Markedness rankings required for velar softening
a. *ki, *gi > *si, *dzi
b. *ki1, *g1 > *s1, *d31
c. *se, *dze > *ke, *ge
d. *ke, *ge > *se, *dze
e. *sa, *dze > *ke, *gee
f. *kai, *ga1 > *sai, *dzarl

It is also unclear which sounds are to be expected before [ju]
and its developments ([ja] in unstressed syllables; [u] after
coronals for most North Americans). The pair appendi[s]itis~
appendi[k]ular shows that the stem appendic- has both a velar
stop and a sibilant allomorph; here, the velar stop is found
before [joa]. On the other hand, the pair pharma[s]eutical~
pharmalk]ology shows that the stem pharmac- also has both a
velar stop and a sibilant allomorph, but in this case it is the
sibilant that is found before [(j)u]. I know of no other stems
that have both velar stop and sibilant allomorphs and also take
[jul-initial formatives.

Furthermore, although the stop allomorphs predominate
before the suffixes -al and -ous (cf. (9)a—j and (10)a—e) there
are also exceptions like collegial in (9)k and litigious in (10)f as
well as ambiguous cases like laryngal/laryngeal, where both
allomorphs are found in the standard language, and analogous,
which has a common though nonstandard by-form with [d3]
alongside the standard pronunciation with [g].

(9) [k, g] or [s, d3] before -al [21]?

a. al[glal (cf. al[d3]ae)

b. appendilk]al (cf. appendils]itis)

c. centrifu[g]al (cf. centrifuld3]e)

d. felk]al (cf. fe[s]es)

e. folk]al (cf. folsli)

f. fun[glal (cf. fun[dz]i)

g. medi[k]al (cf. medi[s]ine)

h. practi[k]al (cf. practi[s]e)

i. synago[glal (cf. synago[d3z]ical)
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j. volklal (cf. vo[sliferous)
but k. colle[d3]ial (cf. collea[g]lue)
and 1. laryn[glal or laryn[d3]eal (cf. laryn[gloscope,

laryn[d3]itis)
(10) [k, g] or [s, d3] before -ous [as]?
a. al[glous (cf. al[d3]ae)
b. calciful[g]ous (cf. calcifu[dz]e)
c. fun[glous (cf. fun[dz]i)
d. anthropophal[g]ous (cf. anthropophaldzly)
e. tautolo[glous (cf. tautolo[d3]y)
but f. liti[d3lious (cf. liti[g]ate)

and g. analo[glous sometimes analo[d3]ous (cf. analo[d3]y)

Ambiguity is also found in the word longitude. In America,
the historical pronunciation with [-nd3-] is still retained, but in
Britain a pronunciation with [-g-], influenced by long, has
come to predominate, while [-nd3-] is still preferred by only
15% of the population (Wells 1999).

In sum, it seems clear that an allomorphic analysis of the
velar softening facts is just impossible. It is simply not the case
that the distribution of the allomorphs is governed by princi-
ples of markedness, as it is in the Polish sibilant alternation
case. Rather, there is a tendency for forms with velar stops to
occur before some suffixes and for forms with sibilants to occur
before other suffixes, but the quality of the initial segment of
the suffix is not a determinant, and anyway there are a fair
number of exceptions. In unsuffixed forms the velar stops are
more frequent, but the sibilants are also common.

As mentioned in the context of laxing, the high degree of
regularity suggests there is a generalization which must not be
missed; therefore a morphological analysis must be careful not
to be too parochial. Here again, an analysis using conjoined OO
faithfulness constraints is conceivable, but the details must be
left to future research.
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5.3 Conclusion

Throughout this book we have seen examples of phonological
phenomena that cannot be analyzed as a simple interaction of
universal markedness constraints with faithfulness constraints.
As the title of the book suggests, it is necessary to limit phonol-
ogy to those processes that can be so analyzed. Processes that
make crucial reference to morphological information, including
reference to specific lexemes, are best analyzed using language-
specific morphological constraints. This suggestion will improve
OT in particular and phonological theory in general, because it
will enable OT to provide analyses of phenomena like opacity
that it was previously unable to explain without powerful
mechanisms like sympathy theory, and because if phonological
theory is powerful enough to explain all the idiosyncratic
“morphophonological” processes in all the world’s languages,
the theory will greatly overgenerate possible patterns and will
become unfalsifiable. Morphological theory, on the other hand,
is by its very nature idiosyncratic, so it can accommodate pat-
terns like the ones described in this book without decrement.
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