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(. INTRODUCTION

The purpose of this article is o propose a general condition that
limits the possible class of segments that may be allowed o intervene
between the determinant and focus, that is, in the variable X of the
following lemplate for a phonological rule.

(| | — [ 11
input structural
(= focus) change (= 5C)
| | X
determinant intervening (= focus)
material

This condition will hold only for assimilatory and dissimilatory rules,
and not for rules affecting prosodic features like stress, pitch, and
length, For as Howard [B;104—111] paints out, the latter type of rules,
first of all, generally do not obey such a condition but instead require
disjunctive application. Second, as Jensen and Stong-Jensen [12:126]
rightly point out, it is extremely difficult in the case of prosodic rules
to distinguish the determinant from the intervening material. Third, the
fact that recent metrical phonologists have mostly dealt with prosodic
phenomena of various sorts (cf. [17-19]) suggests that prosodic rules
may he different in nature from assimilatory and dissimilatory rules.
My arguments proceed as lollows. In section | a condition on pho-
nological variables called the Class Caomplement Constraint is first pro-
posed on the basis of the examples from Menomini, Latin, and English,
This Constraint will admit neither focal nor determinant nor SC ele-
ments as intervening material. Then rather much space will be allotted

* Thisis @ slightly revised version of 4 paper rend al the regular meeting of the Tokyo
English Linguistic Cirele on September 18, 1982, 1 would like to thenk Akim D1a, Teshio
Makoo, and Masaro Kajita for their invaluable comments and sugpestions, Neadless (o
sy, all the ervors and inadequacies of the paper are my own.
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to seclion 2 for the purpose of accounting for many apparent counter-
examples to the Constraint that have been discussed in the literature.
In section 3 a comparison is made between my hypothesis and each
of the other theories advocated by Howard (8], Jensen [101, Jensen
and Stong-Jensen |12], and Battistella [2]. As a consequence, the Class
Complement Constraint will be seen to represent a true generalizalion
about how phonological variables should be interpreted.

|. THE CLASS COMPLEMENT CONSTRAINT

1.1, Menomidt Mip VoweL RAlsiNG

According to Odden [21] Menomini has a rule of Mid Vowel Raising
that raises the vowels e; and o: to i; and u:, respectively, “when fol-
lowed anywhere in the word by a sequence consisting of a consonant
immediately preceding a high vowel or glide™ ([21:184]), a5 in

(7). ne:mow *he dances’
b, nizmit ‘when he dances’
c. nato:mekol 4f he calls him'
d. natu:mekotwa?  ‘if he calls them'’
e. maye:fek ‘that which he eats’
f. mavi:éekwa? ‘that which they eat’
g atte?nohkew ‘he tells a sacred slory’
h., a:te’nu:hkuwew ‘he tells him a sacred story’
i. koin ‘snow’
i. kuinyak Jumps of snow’
k. mo:skamow ‘he emerges’
. muskamil ‘i he emerges’
m, ko:*naten ‘if he fears him’
n. kuPnatwa? 4F they fear him'

Odden assumes the following rule:

+ayll —cons
(3) —low — ~+._-__m__~_ f |||n:_“{ﬁ._=d_..._ﬁ. P
+ high
+long

However, as Jensen and Stong-Jensen [12: 154—159] rightly point out,
Odden's formulation fails to accommaodate the following crucial facts
abaut this process. The first fact is that glides can intervene between
the determinant and focus as in

=
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{4) a. kemeiwan it is raining’
kemizwanwat ‘is it raining’
ke:wenw ‘he poes home’

. kirwianeiw ‘he takes him home’

en o

Second, the long mid vowels e and o: cannot intervene, so that Mid
Vowel Raising must apply leftward repetitively as in

(5) n+eit+eskiizw—n+eit+iskiiw—nt+it+iskiiwi—= niciiskiw
‘my enemy’}

Third, the high vowels i, i, u, t: also cannot intervene. Thus in the

following form mi, nearer to the focus than niz, must be regarded as a

determinant element.

(6) wizsmiani:w ‘horned owl’ (we:s “horned”)

Fourth, in addition to consonants, low vowels and short mid vowels
are allowed to intervene as in

(71 a. mo:skamow (= fk)
b, mu:skamit (= 6}
c. koPnaten (= 6m}
d.  ku:™natwa (= 6tn)
e. po:set “when he embarks’
f.  pusetuaq ‘when they embark’
g, nato:mekot (= Bc)
h. natu:mekotwa? {= 6d)

Lastly, although a glide might appear to constitute the determinant only
when it immediately follows a consonant (cf. the contrastive forms in
(8a)), vet, quite importantly, the postconsonantal vowel sequences
{Cua/ and /Cia/ are always pronounced [Cwa] and [Cya), respectively,
in this language. Thus if a postconsonantal glide is assumed to be de-
rived from the corresponding underlying high vowel via a late rule of
Glide Formation like (8b), then the determinant can be restricted to
the set of high vowels,

(8) a. ne:mow (= 6a) vs. natu:mekotwa? (= 6d)

-+ high

b, _
~long

— [—syll] /C—=a
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On the basis of these observations Jensen and Stong-Jensen assert (hat
Odden's rule be revised as follows,

+ syl

— CONS ;
+svll |+ low | + syl
{9) Im_m;{ — | +high] / —Cul ~high| | Ca)sC | + high
S ~low - low

& —long

In section 3 we will consider why certain redundant features are forced
o be included in the statement of this rule.

MNow, recall that the element “C" that stands immediately before
the determinant of rule (9) was also included in Odden’s rule merely
Lo ensure that a postconsonantal glide could be matched with the de-
terminant. However, once a postconsonantal glide is represented un-
derlvingly as a (high) vowel the alleged requirement that a consonanl
stand immediately before the determinant obviously becomes unnec-
essary. Even more interesting and important to our discussion is the
fact that the intervening material (10) is precisely equivalent 1o the
complement of the class of elements (11) that consists of the focus and
the determinant.

(10)  MNonsyllabics, low vowels, short mid vowels

(11} Long mid vowels (the locus), high vowels (the determinant}

Such a class complement relation is nol accidental bot seems to hold
true for phonological rules in general, as 1 will attempt to demonstrate
in the remaining parts of this article. Thus rule (9), ecause it has the
fully predictable intervening material specilied in its environment, must
consequently be discarded, Alternatively, rule (9) can be simplified as
follows:

+5vll -
. +svll
AR — [ ¥ { -
(12} ; lovwe [ +high] / —X + high
+long -

if the following condition’ is established,

(13)  Class Complement Canstraint {a preliminary version} In a pho-
nological rule the intervening material may be constituled only
by those segments belonging to the complement of the class that
consists of the (ocus and the determinant.
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[.2. Lartmy Liguip Dissivicamon

According to Jensen and Stong-Jensen [12] Latin has a rule of Liguid
Dissimilation that *‘converts | of the suffix -alis to rif there is a lateral
earlier in the word" [12:145]. For example,

(14) a. navalis  ‘naval'  (na:vis  ‘ship’)

. militazris  ‘military’ (mi:les  ‘soldier’)
luna:ris  ‘lupar’  (lwna  ‘moon’)

. lupana:ris “whorish® (lupa:nar ‘brothel’)

The rule requires a morphological conditioning, for it does not apply
o other suffixes than the adjective-Torming -a:lis,

(15} a. tlext-ilis ‘"woven’ . ama:-bilis loveahle”
b. flex-ilis ‘Nexile’ e. lauda:-hilis Jaudahle’
e, alt-ilis  ‘fattened” £ inexplica:-bilis "inexplicable’

Now, interestingly enough, the rule does not allow liquids (including
rito intervene at all.

(16) lizberazlis ‘liberal’ (lizber ‘Free’}

In order to account for this fact Odden [23:293] suggests two possible
statements of the rule:

- cons

(17) [ +lat) = [=tat] / [+lat] § (00 “,.|
- —son

(18) [+lat] = [—lat] / [+lat] § —cons »

+nasal |,

However, the act that liquids cannot intervene in such a rule should
not be regarded as peculiar to Latin. English indeed has a rule quite
similar 1o the Latin, as [ argue in the next subsection.

1.3, Ewmcuisn Lo DissiMILATION

As is pointed out by Chomsky and Halle [3:226, fn. 55] and also by
Suiko [30:24], English also has a rule of Liguid Dissimilation, which
is quite similar to the Latin rule in (1) that it applies only to the ad-
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jective-forming suffix -l and (2) that it does not allow liquids to in-
tervene. But in the case of English a special condition must be imposed
on the variable X:

(19 al — ar /[ Flat)x
where the expansions with X containing more than one segmen
are minor rules.,

Rule (19} expands into two cases:

(200 al — ar/ [+l1at] [ + seeli- {major rule)

(210 al = ar/[+lat] [ +segl—— (minor rule}
Let us lirst consider the following three subcases of rule (20):

(22) al — ar /[ +lat]
(23 al —=ar/[+lat)C —

(24} al—sar/[+lat]¥V

Rule (22) has no exceptions, The examples in (26) are instances of its
aoplional application.

(25} simile ~ similar, table — tabular, siyle — stylar, vehicle — ve-
hicular, etc,

(2f)  Instances of optional application;
osmokal maolal umbellal
, mole — , umbel ~
osmolar molar umbellar

Rule (23) seems to have only one exception (palpus — paipal); olh-
erwise it applies regularly to any form meeting its structural descrip-
Lion, as in

(273 bulb ~ bulbar, vulgus — vulgar, palm — palmar, ulna — ulnar,
valval vulval

valve ~ A , vulya —
valvar vulvar

As for rule (24) there seems to be only one lexical exception (i.e., filiare
~ {filialy; all the remaining words meeting the S0 of the rule regularly

A ConstrAmnT on ProONoOLOGICAL VARIABLES ot
undergo it as in

{28) cochlea — cochlear, trochlea — trochlear, atrabilious — atrabi-
liar, council ~ conciliar, folium ~ foliar, peculium ~ peculiar,
familial panglial
family -~ . panglion — . nucleus -~
familiar gangliar
nucleal

A::Enmﬁ

However, notice that the eight forms of (30) whose stem-final syllables,
unlike the corresponding syllables of forms like (29), contain front vow-
els and which, moreover, may take the suffix -um, are considered lo
constitute systematic exceptions (o rule (24).

(29) folium ~ foliar, peculium ~ peculiar

(30) epithelium ~ epithelial, endothelium ~ endothelial, mesothelium
~ mesothelial, mycelium ~ mycelial, pallium — pallial, pro-
mycelium ~ promycelial, prothallium ~ prothallial, telium —~ te-
lial

Next consider rule (21). It seems to apply 1o al most nine forms of

(311 the other innumerable forms, of which the examples of (32) rep-

resent only 4 small sample, are never subject to the rule,

{31) column — columnar, plane — coplanar, lobe ~ lobar, lumbago

4 lincal ,
~ lumbar, lune — lunar, plantar, line EAM_ , lamina -~
linear
laminal lacunal
< U lacung ~ <
laminar lacunar

{32) angel — angelical, discipline — disciplinal, cycloid ~ cycloidal,
globe ~ plobal, dialect — dialectal, politics ~ political, element
~ glemental, etc.

In short, it is clear from the above {acts that rules (20) and (21) should
be characterized as major and minor rules, respectively.

MNow, our primary concern is the fact that as in the Latin case dis-
cussed above the English Liguid Dissimilation also disallows liquids
(including r) to intervene between the determinant and focus. See, for
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example, the following form:
(33) sepulcher — sepulchral

This fact seems to follow antomatically from the very function of Liguid
Dissimilation. That is, the rule has the function of avoiding repetitive
oceurrences of { by changing one [ ina string of segments to rif another
| precedes it anywhere in the same string. However, since in forms
like (16) and (33) the 5C element r already intervenes between the
determinant { and the focal {, there are no repelitive occurrences of {
found from the beginning, a fact that is sufficient to block Liguid Dis-
<imilation from applying to such forms. That is why rs are not allowed
to intervene in Liquid Dissimilation. In fact it seems to be a general
characteristic of dissimilatory rules thal S elements cannol serve as
an inlervening material,

This restriction also holds for assimilatory rules such as the Men-
omini Mid Vowel Raising. For, according to gither Howard's [8] theory
of directional application or Anderson’s {1] and Kenstowicz and Kis-
seherth's [13] theories of iterative application, the SC element of such
a rule can be used as a determinant of its next application, as in (5),
Therefore it is necessary to revise the Constraint (13) as follows:

{34y Class Complement Constraint (the final version)
In a phonological rule of the form:

YCX 7
A—=B/! or
Y. MCE

the variable X may be constituted only hy those segments be-
longing to the complement of the class that consists of A (the
focus). B (the structural change), and (" (the determinant).

The revised Constraint says that only nonessential segments can in-
tervene in the sense that they must not correspond to the focus, the
S, or the determinant of a rule. i.e.. to its essential constituents,

1.4, Emarisg r-INssivMipATION

American English has a rule of r-Dissimilation that optionally drops
ane of two (nonconseculive) rs within a word. As a first approximation
the r-dropping environments it be classified into the following five

SABES]

R

A
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(35) r—@/a__CXr (comforter)
(36) r—@/C___aXr (propriety)
(37 r—@la__ aXr
(38) r—@/rXo__—C (reservation)

{temperalure)

(39) r—@/ rXC__o (represent)

All of these rules should be regarded as minor rules on the following
grounds, Let us first consider rule (35}, In general, il does not apply
10 .ﬁqnmxnm such as after- (afterbivth), inter- (intercourse). per- Lper-
spire), super- (supervisor), and under- (undercharge); there appear to
be only four words in which rs may exceptionally drop f(i.e.,
afterward, interfere, pefform, and peffumery), In addition, the appli-
cahility of this rule cannot be determined on purely phonetic grounds.
The following examples are near-minimal pairs with regard to the pres-
ence versus absence of r~dropping.

(40 Deleted Vs, Retained
overiure
aperiure coverture
furthermaore evermore
“wicnerwurst
liverwurst liverwort
selterworl
reperiory offertory
surveyar purveyor
checkerboard weatherboard
Knickerbocker Whippersnapper
perfumery perfunctory

Next consider rules (36) and (39). These rules apply lo a few words
such as prerogative and repfesent, in which p immediately precedes
the focal r, and to probably only (hree words of inffared, secretary.
EE Northrup. The applicability of these rules also cannot be deter-
mined by purely phonetic considerations, Thus we lind contrastive
forms like:

(41} Deleted  vs. Retained
proportion proverbial
represent reprehend
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Rule (37) applies only to a few of those words which are formed by
taking the suffixes -ory or -ure (i.e., to such words as w,E._EEEQ and
tempetature). There are also the same kind of contrastive forms such
as:

Retained
colorature
literature

corroboratory
elaboralory

{42) Delered VS,
temperature
réspiratory

The remaining rule (38) applies similarly to a very limited number

of words such as formerly and resefvation. Its conditioning factors also
cannot be considered purely phonetic. See the following contrasts:

(43) Deleted v, Retained
reservation preservalion
bérserk Herber!

In addition to these five rules, each of which optionally deletes rs
adjacent to reduced vowels in certain words, some dialects seem (o
have another minor rule of r-Dissimilation that may drop rs adjacent
to nonreduced vowels in a few words such as Afthur and corner. But
this kind of r-dropping rarely occurs in General American, being re-
stricted to some regional dialects. In fact Webster's Third and Kenyon
and Knott [ 14] attach to almost all of the few relevant J{cam the prov-
isory terms “‘sometimes,” “local,’ or :mume,:nm_.n.. .

In short, it is clear from the above observations that the English r-
Dissimilation as a whole should be regarded as a minor rule. .

Let us now turn to the question of how an ultimate formulation of
the rule would look like. As we have seen there seems 10 be u mo.u.n_
reason to distinguish between those dialects in which rs are ceteris
paribus dropped only when adjacent to reduced vowels and those in
which rs drop when adjacent to nonreduced as well as reduced vowels.
In what follows, then, we first consider how the rule should be for-
mulated in the former dialects. _ .

It clearly serves to facilitate our subsequent discussion to divide r-
U_.EE.__::.E._ into two classes: the regressive rules {35)—(37) and ,:_m
progressive rules (38)-(39). First consider the .FE..E.. A first sight
they might appear to be collapsible into something like:

C
a

(44) r—P%o_— CE
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Bul if we accept this formulation it becomes quite difficult to capture
a significant generalization that will be stated below.

Mow, since no BEnglish words have an interconsonantal r (i.e., the
sequence/ . . . CrC . . . / no factual contradictions will arise if we pos-
tulate a hypothetical rule like;

(45) r—@/C_CXr
Then it becomes possible to collapse this rule with (35)-(37) as follows;

46) T— 8/ C —— i Xr
2 a

1 contend that (46) renders the first step towards a correct formulation
of r-Dissimilation.

However, the environment of rule (46) is problematical in that the
class of consonants and a, though grouped together by the brace no-
tation, does not form a natural class in any meaningful sense of this
term. But this problem can be resolved quite naturally if we ulilize
Zwicky’s [37] “Class Complement Notation,”” According to his pro-
posal the conjunctive expression in (47h), equivalent to the class com-
plement of the feature complex (47a), should be represented as in (47c).

o Fy [—oFy] oy Fy
o e [P e gloeelly o el
i P [ =tz Fal on Fy

Mow the braced elements {C, a] of rule {(46) can be expressed in Lerms
of phonetic features as (48a), In accordance with Zwicky's notation,
however, this should be replaced by the representation of (48b), which
simply means “‘not a nonreduced {(full) vowel.”

[—syll]
|+ reduced)

+s5vll

“8) a. —reduced

b, -
Given this notation, rule (46) can be revised as follows:

: 3 syl | syl
(49) r—#i .I_dﬂ_:nnﬁ_ - reduced AL

Rule (49) seems lo represent a true generalization, which is that an »

may drop when neither preceded nor followed by, or not adjacent to,
a full vowel.
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Let us next consider the rules of progressive dissimilation (38) and
(39), They hear exactly the mirror-image relations lo the regressive
rules (36) and (35), respectively. However, the following rule, which
might be expected to similarly correspond to rule (37), nonetheless
seems Lo be nonoperative in English.

(50) r—@/rXa a

One reason for this might be that to the extent that rule (50) applied
to words such as the following the Main Stress Rule of English would
correspondingly become opague,

(51} corrdborant, auriferous, cirboniferous, obstréperous

The true reason for the nonoperation of this rule. however, seems to
lie in the fact that the r-Dissimilation as a whole is a minor rule, and
thus normally fails to apply, Thus no problems, whether theoretical or
empirical, will arise if we set up rule (50} in order to capture a significant
generalization that seems to underlie rules (38) and (39), That is, by
following the same procedure as was taken in constructing rule (49),
we can obtain a generalized rule of progressive dissimilation:

+ syl +syll

(32} P B X - — reduced ~ | =reduced

In short, since rules (49) and (52) evidently bear a mirror-image re-
lation to each other they must be collapsed as follows®:
45 + 5yl X
+ syl } %

(3 r—= 8% — —reduced | =™ .m.na:nmm..

(Optional minor rule)

In those dialects that show r-Dissimilation in the environment of
immediate vicinity to nonreduced as well as reduced vowels it seems
sufficient to restate the rule simply as follows:

(54) r—H% [ +seg]—Xr (Optional minor rule)

' Matice that this fecemulation presupposes the order of (49) Bollowed by (52), ....._.__.n_._
is necessary o occount for the fact that if there are two s within o word, both of which
[ullill the requirements for drop, then itis always the lelthand rthat is actually susceptible
to deletion (cf. afterward, citcumference, and so.on),

|

e
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The specification | + segl in the environment is necessary to guaraniee
that an r-drop never occurs word-initiallv or finally.

Of special interest for our discussion about phonological variables
are the following two points. The first one is that consonanis other
than r, and of course vowels, can intervene in r-Dissimilation; specif-
ically, the lateral [ is allowed to intervene as in carefpillar,
vernactlar, particeadar. The fact that the lateral liguid among other sep-
ments serves as an intervening material in these examples is not sur-
prising, for the segment has nothing to do with the function of r-Dis-
similation of attempting to avoid repetitive occurrences of rs by deleting
one of a pair of s within a word. The other point is that the rule applies
regardless of distances between the determinant and focus. See, for
example, the following forms with successively increasing distance:
sufprise, comforter, cifcumtference, thefmometer. This is of course a
familiar important characteristic of variables. In fact, the two char-
acteristics just discussed are automatic consequences of the Class
Complement Constraint,

.5, Smaroiciry aND THE CLass CoMpLEMENT COMNSTRAINT

Here it is necessary 1o make one important remark on the Class
Complement Constrainl. A sagacious reader will immedialely notice
that although the Constraint correctly prevents essential elements (i.e.,
the focus, the 5C, and the determinant) from occurring in the variable
X, vet it fails in itself to reject those unnatural rules in which some or
all of those essential elements are explicilly specified in the position
between the determinant and locus. It becomes possible. however, o
reject such unnatural rules il the Constraint receives the aid of the
evaluation measure of simplicity.? Thus rules obeying the Constraint
always can {and must) be simplified by using variables, whereas in the
case of those unnatural rules under consideration such simplifications
are really impossible, Consequently, the former rules are always more
highly valued by the simplicity measure, with the reguired result thal
the latter rules are rejected as implausible.

2. APPARENT COUNTEREXAMFPLES

Many examples have been presented in Lhe literature thal appear 1o
violate the Class Complement Constraint, The present section deals

P This point was sugpested (o me by Masaru Kajit,
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with these apparent counterexamples and show that all of them must
rather be viewed as supporting evidence for the Constraint.

2.1, RuLes v WincH THE DETERMINANT = V anD THE Focus = Y
2,11, Southern Agaw Vowel Lowering

Southern Agaw has vowel alternations such as the following, in
which “*a mid vowel becomes high when the following svllable contains

a high vowel™ (Howard [B:17]),

(55)

muligisi “monk’ molegéskda (pl.)
dunizi ‘potato’ donezka  (pl.)
oodikili o thealthy™ deketkd — (pl)
lippisimi ‘long’ legpesemkd (pl.)

Lo om

Accordingly, Howard assumes the following rule of Yowel **Raising"":

syl I
= low

+ 5yl

(36) + high

= [+high] / ___Cy

MNow, the Class Complement Constraint predicts that this rule would
allow not only consonants but also low vowels to intervene, But it is
only consonants that actually can intervene. Thus the Constraint ap-
pears too weak.

Contrary to his sccount, however, a truly significant generalization
that underlies such alternations is that a (high) vowel becomes nonhigh
when the following syllable contains a nonhigh vowel. Thus, instead
of “'Raising™" (56), the following rule of Yowel Lowering should be
postulated.

oy +svll
(37) [+syll] = [—high] / ___Cy —high
This reanalvsis can be defended quite easily. In the first place rule (56)
is counterintuitive in that it derives singular forms from the corre-
sponding plurals, Second, rule (57) presupposes a more natural system
of underlving vowels that contains the high vowels § and «, which are
clearly less marked than the mid vowels e and o. Third, Vowel Low-
ering (57) has a simpler form than the other rule.

As a consequence, since in rule (57) high vowels constitute the focus,
and mid and low vowels constitute the determinant the fact that the
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rule disallows any vowel to intervene can be accounted for in lerms
of the Class Complement Constraint.

2.1.2. Woleaian Low Vowel Dissimilation

According to Howard [8:18-19] Woleaian has a rule that changes a
low vowel to e if the following syllable also contains a low vowel, as
in

(58) a. |ma:t] /matal ‘eyve (indep. form)'
h. [metaj] fmata + jif Ist sg.
c. [metam®] /mata+mu/ nd sg.
d. [metal] imata+ la/ Ird sg.
e. [metad] fmata - ca/ Ist {inc.) pl.
f.  [matemam] /mata-+ mamif Isl (exc.) pl.
g. [metami] /mata-+ mii/ 2nd pl.
h. [meta:r] /mata -+ jire/ Jrd pl.
i. [tepani] {tapan + ija/ 1o help it’
j. |xetapetap] (xa-+tapap=tapan/ ‘to make help’

In order to account for these alternations he postulates the following
rule:

- +syll

+low

et | ) SR —back ; Cy

(39) R low —low

According to the Class Complement Constraint this rule would allow
not only consonants but also nonlow back vowels such as v and o to

intervene between the determinant and focus, In other words, the Con-
straint would allow both of the following derivations:

G0 a L. oaCoayss = vvelea oo

. u
ﬁl._“_ﬂ. A —* T .ﬁ.ﬁ:
a a

nn_m S
In view of the fact that the process in question should be regarded
intrinsically as a lowness dissimilation, however, a phonetic output like
(60h), because it does not exhibit an alternating pattern with respect
to vocalic lowness as in (60a), is quite unnatural, and indeed does not
exist in the language. Our Constraint, therefore, appears too weak.
But it can be shown that the specification [ —back] in the SC of rule
(39) is completely irrelevant to this dissimilation, and thus has to be
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removed from the rule. In order to see why this is the case, let us then

examine an assimilation rule of Woleaian, which according to [8:25-
% E . oo L]

26| raises a to e between two high vowels as in (61).

{61y a [i:1] filiim/ ‘drinking object
{indep. form)’
b, [tliimej] Ml im-a-jif st sg,
¢, [ilimem™]  fildm-a-mu 2nd sg.
d. [iliimal] fliim-a-la/ Ird sg.
e, |iiliimag] fiiliim-a-cal Ist {inc.) pl.
f. [alimemam]| /iliim-a-mami/ 1st (exc.) pl.
g, [0limemi]  fiiliim-a-mii/ 2nd pl.
h,  [dlime:r] fiiliim-a-jire/ Jrd pl.

Although Howard does not give any explicit formulation of this rule,
it is quite clear that he assumes a rule like the following:

+ svll —hack | , | +syll . | syl

— d : C s
+low —low 5-._. high Co " | +high

(62)

Since this process itself is a lowness smmmE:E_ﬁn the specilication
| — back] in the SC of ruke (62) should be regarded simply as 2 mnns:%:.q
concomitant change. Now, as we have already seen, :__,” same specl-
fication is repeated as a secondary change in the mn of rule (59). In
this respect Howard's analysis must be said 1o be :.E_nmn_:“:n. Alter-
natively. rules (39) and (62} can be restaled more Z_E_u_w. as (63) and
(643, respectively, while the subsidiary change repeated in the former
two rules need only be stated once and for all as a rule of absolute
neutralization like (65).

(63) Low Vowel Dissimilation:
+syll
+ low

[ +syll] — [~low]/

i64)  Vowel Raising: ) i
4 syl

byl
[+syll]— | —low] { £ Co—Cy + high

+high

T Wote. however, that the medial e of (811} is a result of the sbave dissimilution rule,
laving nothing 1o da with the assimilation rule considered here.

i
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i65)  Absolute Neutralization:
+ 5%l
—low — [ —back]
—round

Consequently, the fact that rule (63} disallows any vowel lo intervene
is guaranteed by the Class Complement Constraint, so thal unnatural
derivations like (60b) can be correctly rejected on a principled basis,
Our Constraint, at the same time, explains why only consonants can
intervene in Vowel Raising (64).

2.3 Tunica Vowel Assimilation

According to Odden 121] Tunica has a rule of Vowel Assimilation
that “*changes «a to &, ifimmediately preceded by one of the front vowels
¢, i or g, and changes a to 2 if preceded by one of the round vowels
o, tr, or 2" [21:181]. The following examples are reproduced from [21].°
(66) o, miléni < mili+dani (oeli 91 is red”)

b, tafléni << tdsle +ani (rdsfe “it is beautiful)

lipitehéni < lapitehe +dni (lapitehe she will not die”)
molani < malu+dani (maly “full’)

mlPahdni < molPaha + am (medf Palio S0t is not foll'}

Puwel fon his part” =< Fawi 4 at { Fewid thim, " -at fon . L s part’)
tinarakat ‘on the snake's part’ = tanarakuo+al {(tdnarako
‘snake’)

m oG an

The Vowel Assimilation, furthermore, allows a glottal stop as an in-
lervening material as in (67)" while disallowing any other consenant to
intervene (cf, (68)).

(67) a, E&07aki 'she took’ = &0+ 2aki
. pd?oki ‘she saw’ < po+7iki
¢c. mé?eki ‘she searched’ < mé + ?iki
d, héPes “today’ (hdPad when,” Paduhbi "day’)
e, Puhtdh®aki ‘she threw him’ < Puhk + tdho+24ki (rdhe o
throw')
P Odden pssumes that after being subject to Vowel Assimilation these formes further
undergo the following rule of Vowel Truncotion: ¥V —a /¥

* In the last four examples i (670, not only Vewel Assimilation but alse the following
rule of Preglortal Deletion ardered after it are assumed (o be applied: [+ syll, - siress]

. I P
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hip?aki ‘she danced” < hipu + Pdki
g. Puhtap?eki ‘she caught him’ < Puhk + tdpi + ?dki
h. nas?eki ‘she led’ =< ndsi--Pdaki

(68) a, hipuhk?iki ‘she is dancing’
b, @ihk®aki ‘she is taking'
c. “druhtané  ‘when 1 swoop’
d. yusahkayi ‘vellow catfish’
e. “ihtira ‘my cloth’
f. yiukihkéra ‘you are cooking’

Odden correctly states the rule as (69), which explicitly refers to a
glottal stop as an intervening material.

(6%  a— |eround, aback] / [ +svil, around, eback] (*)——

Now, the Class Complement Constraint again appears too weak, for
in the very face of the examples of (68) it predicts that in addition to
a glottal stop other consonants also could intervene in rule (69). How-
ever, from the point of view of a universal grammar it seems to be the
case that every consonant can intervene in a rule like (69), For changes
like (70) involving only a glottal stop as an intervening material are
presumably less natural than those like (71) in which zero or more
consonants of arbitrary nature are allowed to intervene, though the
problem is clearly of empirical nature.

i i
(Fha ...4er(Ma,..—.. . se7(@Fe...
E e
u u
b, ...4o0rFra...— ... q0p("0...
a3 2
P i
(1} 8 oot G CoB v =% w08 Bgl o
E E
u u
b, ...30 .ﬁ.._cm T R o B S 07 B
a 2

Thus, the fact that only a glottal stop can intervene in rule (6%) probably
should be reparded as peculiar to Tunica. Any altempt to predict this
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particular fact in terms of something like a upiversal principle, there-
fore. seems to be misguided from the start. The presumed difference
in naturalness between the two rules (70) and (71) ean be accounted
for in such a way that the intervening glottal stop must be mentioned
in the former rule itself while the intervening “'Cy'" of the latter rule
is, in accordance with the Class Complemen! Constraint, replaced by
a variable, which by principle does not contribute to the complexity
of & grammar.

2.1.4. Khalkha Mongolian Vowel Harmony and Ronnding
Harmaony

Recently there has been a controversy regarding the Vowel Harmony
in Khalkha Mongolian, Odden [21,23] claims that it should be for-
mulated as a fronting rule, whereas Jensen and Stong-Jensen [12] as-
sume a backing rule. Both of them, however, do consenl (o regard
Vowel Harmony as a rule that assimilates the backness of a suffixal
vowel to that of & root vowel as in (72)-(73).

(72) The cansative suffix -u:flax
a. aslulax ‘make behave in some manner’
b. baragdu:lax ‘cause to wear out’

c. xevii:lex ‘cause Lo lay’
d, biyelizlex ‘cause lo fulfill
e. oru:lax ‘make infroduce’
f. bodulax ‘make think'
g. Suglu:lax ‘make gather’
h., muigu:lax ‘make twist’
[ dziilex ‘show’
i, biltriizlex  ‘make pop out’
(730 The ablative suffix -a:s
a, Cami:s you' g, xuw:la:s ‘law’
b. pere:s *house’ f. t:re:s ‘nest’
c. surgn:azs ‘school’ g. tiine:s ‘that’
d. exe:s ‘mother’

(74) The suffix -n.f forming verbs of permission or causation
a. alu:l  Callow or cause 1o kill' (ala- "kill"}
b, xeliisdl ‘allow to say’ (xele- ‘say')
o, tosluel fallow to count” (fodo- ‘count’)
d. ba:li:] ‘allow to act as shaman’ (bd:l- *act as shaman’)
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{75) The instrumental® suffix -a:r

a, gara:r  “with the hand’ (gar *hand’)

b. gere:r  “with the house' (per ‘house')

c. osorosr ‘with the tape’ (o:5or "tape’)

d. xoléer “with the fool’ (ol foot’)

They also consent ta look upon Yowel Harmony as applicable across
the neutral vowel { as in (76)=(77).

176)  The ablative suffix -a:w

. arxinay ‘drinking’ e. xuvinga:s ‘pail’

b. yarisna:s ‘suying' . bulgixa:s ‘bucking’
c. xelterxi:ge:s ‘chip’ g. bii:lthxe:s ‘bulging’
d. delxizge:s  “world h. bii:gdixe:s ‘choking’

(771 The plural suffix -rar
a, atfinar  ‘prandsons’ (ardi ‘grandson’)
b. tepgriner ‘gods’ (reggri ‘god”)

Mote that iff a stem has only {, then a sullix attached to it will invariably
contain a front vowel as in (78)—(80).

(78)  The ablative suffix -a:s

a. Sinje:s  mark’ f. jile:s ‘year!

b. Cigjixe:s ‘caulking’ g idéixixe:s ‘ealing (intensive)'
o, hitixe:s “writing' h, i¢ixe:s  ‘being ashamed’
d. gipixe:s ‘bitch’ i. xipe:s air

e, jigjixe:s ‘loathing’

(7% The causative suffixy -u:fax
a. bidigdi:lex ‘cause to be writlen’
b. Jigji:lex  ‘cause to loathe’

(800 The instrumental suffix -a:r
diile:r *with the year'

Mow, Jensen and Stong-Jensen present the following forms as evi-
dence for their backing rule assumption,

(81 The plural sulTix -nar
a. jilainar ‘gnats’
h. hijener ‘hodies’

" The Jast vwe Torms in {75) are results of both Vowel Harmony snd a separate Rounding
Harmeny applied in that order, The latter role will be discussed in detail lster.
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They say that while a fronting rule could not derive forms like (8la) a
backing rule can account for them in o straightforward manner since
a sulTixal vowel will then agree with a preceding harmonic vowel, Their
backing rule is formulated as follows™:

®) . + syl
. + back + back
e — i E
Mln._nw:___..uw_ g (+low) [ +round)] i
& |~ high)

Motice that the braced elements in the focus of this rule are necessitated
in order to restrict the focal elements to the front vawels ¢ and & 1o
the exclusion of /. For as is evidenced in (83)—(84) the neatral vowel
{ is apparently never subject to Vowel Harmony.

(83) The accusative suffix -izg
a. gari:g ‘hand (acc.)' c. usi:g  ‘waler (acc,)’
b. geri:g ‘house (acc.)' d. xini:g ‘man (acc.)

(84) The abstract noun formative -fig
a, bajalig  “wealth’ (bafa “wealthy')
b. tsetseglig *flower garden' (tsetsee ‘flower’)

Odden, on the other hand, assumes that Vowel Harmony is [or-
mulated conversely as a fronting rule. His arguoments mav be sum-
marized as follows. First, since in addition to the form jila: of (81a)
there are a few other similar mixed vowel roots such as german "Ger-
man,” Dashdenderv ‘Dashdendev,” and lager ‘camp’ the root harmony
must be treated separately from the suffix harmony. Second, if backing
rule (82) were accepled, il would be impossible to account lor the fact
that the negative suflix -gdi and the past tense suffix - je: always contain
front vowels as in the lollowing examples:

(85} a. The negative suflix -piif
. irsenglii  ‘not coming' 4. amjazgii o Cno tlime’

2. irexegii  Cwill not come® 5, baixgiii ‘is not’

3. yavsangli ‘not going' fi. tawisangil "have not placed’
b, The past tense suffix -je:

l, irje: ‘came’ 4. alje:  C‘killed”

2, yavje: ‘went’ 5. susje: 'sat’

3. orxije: ‘forgot’

T lensen’s Relevancy Condition predicts thit the variable ¥ of rule (82) will be con-
stititesd by the sequence of segments "(Cql - svll, - high, = round]iaCy. ™
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Third, if the emphatic particle -da: is preceded by a word boundary as
in (86a), then it never undergoes Vowel Harmony or Rounding Har-
mony. If, on the other hand, the word boundary is weakened to a
morpheme boundary as in (86h), the particle in question does undergo
these rules,

{86) The emphatic particle -da:
a. tom#da: 'large indeed’
irex#da: ‘he will come indeed’
b, tom4do;
irex + de:

These facts can be accounted for only under the fronting-rule as-
sumption, Lastly, while the focus of backing rule (82) is constituted
by a rather unnatural class of vowels (i.e., ¢ and #), that of a fronting
rule may be constituted by a more natural class: back vowels. On the
basis of these observations Odden formulates Yowel Harmony as fol-
lows:

~hack | , [ + syl . i3 m__q,:
87 [syll= ] _ o 1| Zpack | ©of | +high | Jodo—
; —round_

Mow this rule clearly violates the Class Complemen! Constraint in
lhat the vowel | can serve as an intervening material, But Odden's
analysis does not work for the following reasons. First, rule (87)
wrongly predicts that a suffix, if attached o a stem of the form **, . .
back vowel ... 7 ..." [ef. (76)=(77)], would contain a front vowel.
Thus consider the form arxina:s of (76a), for example. Its underlying
form farxin+a:s/ certainly fails to undergo a longer expansion of rule
(87, including in particular the parenthetical neutral vowel, But it still
meets the requirements of the shortest expansion, so that it will be
converted into the incorrect form *arxine:s. Second, excep! for a quite
limited number of mixed vowel roots such as jila: and lager the root
and the suffix harmony in general seem to behave alike., Rule (B7)
unsatisfactorily fails lo accommodate this generalization precisely be-
cause it is intended (o handle only the suffix harmony, Third, the spec-
ification [ —low] in the SC of rule (87), which also appears in the SC
of Rounding Harmony postolated by Odden (and also by Jensen and
Stong-lensen), seems to be irrelevant to these rules. Or, more gen-
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erally, any feature other than [back] and [round] might probably be
irrelevant to rules of backness and rounding assimilation.

Let us consider a more satisfactory alternative. If it is assumed that
Vowel Harmony cannot apply across the neutral vowel i, then a rather
simple statement can be obtained:

byl

(88) [+syll] — [aback] / ey

Co—

Next assume that rule (88) apply not only to suffixal vowels but also
within roots, Then the rule applies rightward repetitively to such forms
as those in (76), to result in derivations like:

(89) a. Jarxin+as/
arxin+a:s  (first application)
(vacuous) (second application)
b. /delxi:g+ s/
(vacuous)  (first application)
delxi:zg+e:s  (second application)

To convert these outputs into the correct surface forms it will be nec-
essary lo set up two absolute neutralization rules;

(°0) 2. i—1

Let us first show that rule (90b) has an independent motivation. For
this purpose we musl pay special attention to Khalkha Mongolian

Rounding Harmony, which “rounds a nonhigh vowel after o or &
(Odden [21: [89]). Some typical examples are given in (91)1-(92),

(91} The ablative suffix -a:s

a. dorjo:s  ‘Daorj’ d. otogdri:s ‘vesterday'
b. orsno:s  ‘snowing’ e. Ggldnd:s ‘morning'
c. modno:s ‘tree’ [, ol¢oxd:s ‘going hungry’

(92)  The instrumental suffix -a:
a. o:soro:r ‘with the tape’
b. xélé:r  ‘with the foot’

The rule is applicable across the neutral vowel i.
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i93)  The ablative suffix -azs
a. xoinois  ‘behind’ d. xé:mistés ‘fur on belly’
b, morino:s “horse’ e. boxixd:s  ‘bowing’
c. sonino:s ‘news’ f. dlmi:gd:s Cinstep’

But it must nol apply across o,

(94)  The causative suffix -« fax
i orwlax C‘make introduce’
b. bodu:lax ‘make think’
{95) The perfective participle suffix -a:d
a. tozlo:d  Chaving counted’ (fed- ‘count’)
b, to:lulasd ‘since he caused to count’ [-w:d- ‘causative’)
c. hizlisd  thaving acted as shaman® (bd:l- "act as shaman')
d. ha:lizle:d ‘since he caused to acl as shaman’

In order to account for these fuets Odden, and Jensen and Stong-lensen
too, assume the following rule:

s =y | +syll +syll
o6 | M y = i _::___,... /| —high |(Co| +high | )16Co——
—high, e +round ~ roaund

Just as in the case of rule (87), however, the specification [ —low]
in the SC of rule (96} is irrelevant to Rounding Harmony . Furthermore,
as is evident from the fact that Rounding Harmony does not apply 1o
forms such as (97), il seems Lo apply only if both the focal and the
determinant vowels agree in backness.

{97) The past tense suffix -je:
orxije: ‘forgot’

Therefore, rule (96) should be revised as Tollows:

"4 syll H_”__: Chsyll |
(U8} —high | — [ +round] / s M::_ (Cq | -+ high ] —
aback i —round
rn oback

Outputs of this rule can be modified into the appropriate surface forms
by undergoing the following rule of Vowel Raising:
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(99) b =M 1

o P B H

Now it is possible to make a unified statement of both rules (90b)
and (99): “*Make all low vowels other than a nonlow." If we utilize
Zwicky's [37] Class Complement Notation once again, this generali-
zation can be expressed ns follows:

+ syl
(1007 _ |+back
—round

— [—low]

Rule (100), incidentally, explains why the surface vocalic system of
Khalkha Mongolian (101) has certain phonetic gaps in its series of low
vowels,

(101y i i: i uou

ee: 0O; o0
aa:

Next consider rule (90a). It may as well be expected from the vowel
system (101) that in addition to this rule the language will also have
the following rule:

(102)  A() — el:)

In fact rule (102) is necessary to account for some apparent counter-
examples to Vowel Harmony (88), for example, such forms as those
in (85b). If the past tense suffix -je: is assumed to he represented un-
derlyingly as /-j~:/, the forms of (85b) no longer are exceplional, but
regularly undergo Vowel Harmony and later are converted by rule (102)
into the correct surface forms. A similar account is also available for
forms like those in (83)—(84) if we take the underlving forms of the
accusative suffix -izg and the abstract noun formative -lig to be rep-
resented as /~iig/ and /-lig/, respectively. Such mixed vowel roots as
.}.E.. and german can be similarly derived from abstract representations
like fjila:/ and /g~rman/; the other type of mixed vowel roots such as
Dashdendev and lager also can be derived in a parallel fashion. Rules
{90a) and (102) are collapsed as follows:

+ s¥ll
{103) —round | — [ —back]
—low
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It follows from the above considerations that all the suffixes except
the negative suffix -giii have back vowels in their underlying repre-
sentations. Consequently, the fact that the suffix -giii exceptionally
fails to undergo Yowel Harmony is perfectly predictable since it is the
only front vowel suffix in this language. Moreover, once the nonlow
back unrounded vowels i and » are set up as basic abstract segments,
the underlying vowel system clearly becomes more syvmmetrical.
Finally, a brief comment must be made on ardering ol the relevanl
rules. Fronting Rule {103) must be applied both after Vowel Harmony
(88} and before Rounding Harmony (98), especially in order for Round-
ing Harmony Lo be prevented from applying in deriving forms such as
orvije: (see (97)). Thus a typical derivation seems Lo proceed as follows:

Underlying Form
OFXE+ a0 Vowel Harmony (B8}
orxi 4 je Fronting (103)
iMN.AL Rounding Harmony (98)
[vacuous) Low Vowel Raising (100)
[orxije:] Phonetic Form

(10d)  forxi4jos!

To sum up, Vowel Harmony (88), whose focus is constituted by the
natural class of all vowels, makes a unitary treatment of both the root
and the suffix harmony. The fact that Vowel Harmony (88) allows only
consonants to intervene is perfectly predictable in terms of the Class
Complement Constraint. Rounding Harmony (98), on the other hand,
allows, in addition to consonants, the neutral vowel i to intervene, In
the next section we will consider exactly under what circumstances
neutral vowels are allowed to intervene.

2.1.5. Eastern Cheremiss Vowel Harmony: A Subcondition on
Vewel Harmony Rules

According to Odden [21] Eastern Cheremiss has a vowel harmony
rule that allows a neutral vowel to intervene. He explains the rule as
follows:

In Eastern Cheremiss, s vowel harmony rule assimilates ¢ (o o if it

is preceded by o or u, and assimilates ¢ 1o d if it is preceded by @ or
ii. where any number of consonants and #'s can intervene ([21: 183]).

See the examples in (105)-(107). The examples of (106) are those in
which as intervene. The forms in (107) indicate that none of the other
vowels can inlervene,

A ConstiRanT o8 PuoNoLocical VarianLes 35

e. lolio ‘come’

f. pértd "turn’
g. kit ‘cook’

(105) a. gince *sit down’
b. astalte  ‘have made’
c. bagalalte *he smeared’
d

. mugko ‘wash’

d, todal*o ‘break’
e. olmaktal*o ‘repair’

(106} a. pirtal*s ‘return’
b, muékalto ‘wash one's sell”
c. urmaio  ‘how!

a. ¢umal¥e ‘kick’
b. optal*e ‘pour’
c. tolneze ‘he wants to come’

(107)

Odden [23], moreover, points out that the Vowel Harmony rule applies
only to word-final vowels, so that it naturally fails to apply to nonfinal
vowels:

(108) a, Zogem ‘'l stand’
b, fSoget  ‘vou (sg.) stand’
c. Sopena  Cwe stand’
d. fopeda ‘you (pl.) stand’
¢. Sogenam ‘I have stood’
f. %ogen  ‘he stood’
E. Soganem ‘1 want to stand’
h. Soganet ‘vou want to stand’
i, toled ‘he comes’

______c_.,,E:::m_._____, he proposes the following rule, in which as can serve as
an intervening material,

(109 Eastern Cheremiss Vowel Harmony:

+ 5yl 9 | +syll +syll

i .._l = NN
~high |— ;Lmﬂ“a /| +round |(Cy _W“__." JoCo——#
—hack ack 5

7 abac ~round

Let us here reproduce the Khalkha Mongolian Rounding Harmony
as (110) for the sake of comparison with rule (109),

(L10)  Khalkha Mongolian Rounding Harmony:

+syll mwﬁ_: syl
—high | = {+round] / d (Cy | +high 1] B E——
aback roa —round

aback
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Notice that a neutral vowel is 2 in the case of rule (109) while it is i in
the case of rule (110), Thus neutral vowels differ from language to
language, so that they must be specified as such in the grammars of
particular languages. Now, the Class Complement Constraint predicts
that rule (109) would allow as an intervening material the vowels ol
(111a), and rube (110) those of (111b).

(1111 a. Front high nonround (/if)
Back nonround {/a/ (neutral vowel), fa/)
b. High vowels (/if (neutral vowel), [0/, /i, /)

As we have observed, however, it is only the neutral vowels that ac-
tually can intervene in these rules. But it is clearly undesirable 1o
strengthen the Class Complement Constraint even more so that all
vocalic segments except neutral vowels may universally be prevented
from intervening in these vowel harmony rules. For the peneralization
seems to hold for almost all phonological rules that any element be-
longing to such a complement as is defined in the Constraint can in-
tervene between the determinant and focus. It therefore seems nec-
essary to establish the following condition as a collateral condition to
our Constraint that seems to hold only for vowel harmony rules.

(112) A Subcondition on Vowel Harmony Riules
If & complement defined in the Class Complement Constraint
contains a neutral vowel, then no vowels other than this may
intervene between the focus and the determinant.

2.0.6. Vote Vowel Harmony

If a vowel harmony rule is found in which not only consonants but
also a vowel can intervene when the latter is marked as both a focal
and a contextual exception to it, then it may be regarded as independent
evidence for the Class Complement Constraint. Battistella [2] in fact
demonstrates that there is such a rule found in Hungarian. The present
section atiempts to show that the Yowel Harmony in Votic also has
exactly the same nature,

According to Odden [23] the Volie Vowel Harmony can be char-
acterized as follows:

Stems generally contain only front or only back vowels, with the
exception that the vowel { freely conceurs with both front and back
vowels. Suffixal vowels generally assimilate to the backness of the
preceding syliable [23: 282].

=t
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The following examples are all reproduced from [23].

(113} The partitive suffix -ia
a, apaa-ta ‘silver’ ¢, pid:-ld ‘head'
b, sul-ta- “wolf d. ilet-td ‘thieves’
(114) The allative suffix -fe;

a. ma:-ta: ‘land’
b. naiza-ta; ‘woman’

c. Ldi-ler ‘work’
d. tvi-le: ‘good’

(115) The nominalization suffix -uz
a. tko-uz ‘flatness’
b, pein-iiz ‘smallness’
c. terve-iiz *health’

The examples in (116) are those in which Vowel Harmony appears to
be applied across the vowel i.

{116} The partitive suffix -ra

. opazi-ta  ‘horses’

. vasaroi-ta “hamimer’

. rikka:pi:-ta ‘richer” (pl.}

. lintui-ta ‘hirds’

. thttiriz-td  ‘daughters’
vitvili-ta

1
a
b
L4
d
e
f. ‘son-in-laws’

if only i is found in a stem, a suffix attached to it will invariably contain
a front vowel, ag in

(117)  The partitive suffix -ta

a. iir-td ‘mouse’ d, it Clog’
B pillis-td Muate’ e, sinis-si ‘blue’
o, viimis-sd ‘last’ [, siin=tid “mushroom’

Odden claims to state Vowel Harmony as a fronting rule on the
following grounds. The ethnonymic suffix ain, if attached lo a back
vowel stem. will regularly contain a back vowel, as in

(118) The ethnonymic suffix -fain

a. viro ‘Estonian’ d. vad'd'a-lain *Vole'
b. viro-tain ‘Hstonian person’ e, soima: ‘Finnish'
¢, vad'd’a ‘stake’ f. so:ma-lain  'Finn’
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But if the same suffix follows a front vowel stem, it may conlain either
a back vowel or a front vowel:

{119} a. venii ‘Russian’
b. venii-lain ‘Russian person’
¢. veni-ldin ‘Russian person’

Odden argues thal forms like (119b), in which a front vowel slem 15
followed by a back vowel suffix, cannot be accounted for under a
backing-rule assumption, but that if YVowel Harmony is stated as a
fronting rule they can be derived by marking them as oplional focal
exceptions to that fronting rule. He, moreover, presents the following
forms as further evidence for his fronting-rule assumption.

d. kaze-to: (allative)
e, kaze-tha (adessive)
. kaze-lta {ablative)}

(1200 @, kase "this’ (nominative)
b. kase-za  (inessive)
¢. kaze-ssa  (elative)

These forms indicale that if a case suffix is attached lo the pronoon

krse it invariably contains a back vowel, Odden argues that because

the stem-final svllable of this pronoun contains a fronl vowel Vowel

Harmony as a backing rule cannot account for the fact that case suffixes

always contain back vowels, Alternatively, he assumes that these

forms can be derived only by murking the stem-final front vowel as a

contextual exception to Vowel Harmony as a fronting rule. Now, these

considerations force him to state Vowel Harmony as (121), which
clearly violates the Class Complement Constraint in that it allows the
vowel i o intervene.

: +svll
(121) [ +sylll — [=back] / | "3 | (o | ~round | )oCu
L —back

But rule (121) has precisely the same defects as those of Odden's
rule of Vowel Harmony for Khalkha Mongolian discussed previously.
First, in forms like (116) the stem-final vowel { can be matched with
the determinant of that shorter expansion of rule (121), which does not
include the parenthesized material, so that the [ollowing suffixal vowel
will undesirably be changed to a [ront vowel. Second, rule (121) is
intended to deal only with the suffix harmony despite the fact that the
rool and the suffix harmony generally behave alike in the language.

Alternatively, let us assume that Yowel Harmony applies [reely
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within roots as well as to suffixal vowels, and also thal it must not

apply across a stem-internal i. Then rule (121) can be generalized as
follows:

c S N 1
(122} [ +syll] — [aback] / aback | Co—

Note that if rule (122) applies to a stem-internal i preceded by a back
vowel syllable, it produces £ as an output, This vowel, of course, must
be fronted by a late rule of absolute neutralization like the following:

+syll
(123) round | — | —back]
+ high

Rule (123} indeed finds independent motivation. The following forms
at first sight appear te violate Vowel Harmony (122), for in each of
them the stem, which has the vowel { in its first syllable, nonetheless
takes a back vowel suffix,

(124) a. rikka:pi-ta (= 1l6c)
b. lintui-ta (= 116d)
c. viro-fain (= 118b})

However, if we assume that the first vowels of such stems are rep-
resented underlyingly as i/, these apparent counterexamples can be
accounted for in terms of rule (123),

Now in our alternative analysis forms like (119b) can be dealt with
in the same way as in Odden’s treatment, namely, by marking the
ethnonymic suffix -fain as an optional focal exception to Vowel Har-
mony (122), In forms like those in (120}, however, the stem-final vowel
of the pronoun kase might apparently have to be marked as a focal as
well as 4 contextual exception to rule (122). Bul if we accept the general
principle that “‘any contextual exception is also a focal exception’
{Battistella [2:113=114]).% it will be clearly sufficient to mark the stem-
final vowel of kase only as a contextual exception to rule (122).

It is important (o note that since the stem-Tinal vowel of kase forms

® Battistella supgests this principle on the basis of his analysis of Hungarian Yowel
Harmany, A similar principle is suggested by Phelps [25: 104], Notice, incidentally, that
the same prnciple may follow from Howard's [B] directional (heory of rule application,
one of whose central hypotheses is that the 5C of a rule cun be wsed a5 o delerminant
of its next application,
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a contextual exception to Yowel Harmony Odden’s rule (121) cannot
apply to any suffix attached to this stem. As a consequence Odden is
forced to conclude that the underlving form of the allative suflix con-
twined in the Torm of (120d) would have to be répresented as follows:

(125)  (kase+lazf

But this underlying form seems unmotivated, For given only allerna-
tions such as those in (114) one usually assumes that the other less
marked form le: should rather be postulated in the underlying repre-
senlalion:

{126)  (kase +le:/

Once this underlying form is accepted, a suffixal vowel must be re-
garded as assimilating to the first back vowel of the pronoun kase,
rather than 1o the final -e. Cerlainly rule (122) cannot apply across a
vowel. But if this rule is simplified to (127), the final vowel of kase,
because it forms a contextual (and also a focal) exception to Vowel
Harmony, may be allowed to intervene in the variable X in accordance
with the Class Complement Constraint.

4 syl

E aback X

(1271 | 4 syll] = |aback] /

Rubrs m WHICH THE DETERMINANT = ¥ anDp THE Focus = C©

(%]
[

el

221, Karok s-Palatalization

According to Odden [21] and Jensen and Stong-Jensen [12] Karok
has a rule that palatalizes 5 to § after { or y, as in (128)~(133). The rule
can apply across a single consonant as in (130d, ¢). (131c). (132c), and
i{133h).

(128) a. mi-spuka ‘his money’ (mu- "his")
b. i-&puka  ‘money’

(1297 a. *i-skak ‘he jumps' [ Pu- "he’)
. i-Ekak ‘o jump’

(130} n, -sip “to start 1o’

Zizk-sip ‘to raise one’s hand® ( Pak- ‘to do with one's hand")

= =
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c. iSkd:k-sip  ‘'to jump up’ (ifkak- "to jump’)
d, tkvirip-3ip  ‘to start to run” (ikvirge to run’)
e. ivyih-5ip Y(pl.) to start off, to leave” (fvvih- ‘(pl.) to go”)

T, iptdéwvary-Sip 'to raise up again’

(131} a. -sap ‘closing up’
b. ikrip-sap ‘to sew shut’ (fkrup- 1o sew’)
¢, siv-sap  Cto plug, seal up’

(132) a, im- “to be, to be like , . .
b, im-?i:x ‘to be red’ (Zix ‘blood’)
c. im-#irih ‘to shine' (sfrili *shiny”)
(133} a, -sur ‘oft!
b, Pirip-gur ‘to cut a strip off” {%drip ‘to cut a strip’)

However, the rule must not apply across a syllable:

(134} ikpiith-sip “lo start to swim’ (dpah to swim,” sip “lo start to”)
(*ikpiih-gip)

I'he following forms are marked as exceptions to s-Palatalization,”

(135} a. sikspié  ‘six bits’
b. simsi:m ‘knife, metal’
C. tasin-sit ‘to brush repeatedly” (fdsiF “to brush”)

The following two forms are oplional variants,

‘my, sdra ‘bread’)

(136)  nani-ssdra — nani-38ara ‘my bread” (nani-

In order to account for the above facts Jensen and Stong-Jensen
assume the following rule:

+cons
—syll _— - COns
137} beor (= | | ﬂ.:u& f| +high | (I +cons!)
+strid - —bhack
4 cont
(5— &/ ,_w (| +consli—)

F TR : . ; . =

It is ntewaorthy that all these exceptional forms invalve only one intervening con-
sonant, in view of the fact that, as will be discussed fater, such processes ns palatalization
normidly scem to disallow any inlervening material,
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But this formulation does not work for at least two reasons, First, the
rule cannot derive the right-hand variant of (136), That is. il one accepts
Chomsky and Halle's [3] claim that the parenthesis notation defines
disjunctive ordering, then, as the following derivation clearly shows,
rule (137) would be blocked by the principle of disjunclive ordering
from applyving to the left element of the two successive ss,

(138) /nani-ssdra/ — *nani-ssira

Even if the left 5 can be prevented in accordance with the Class Com-
plement Constraint from intervening in rule (137), the same rule would
this time fail to apply to the right s, precisely because its determinant
is limited to the nonconsonanial class of { and y:

(139 /nani-ssara/ — "pani-Ssdra

Second, the feature specification | —ant] in the SC of rule (137) is
irrelevant 1o s-Palatalization itself. For this specification can be pro-
vided at a cerlain appropriate stage in a derivation by certain marking
conventions functioning as linking rules (cf. Chomsky and Halle [3:
419-435]). Thus the s-Palatalization rule should be characterized sim-
ply as having the following effect.

(1d40) s—s¥/...
Let us then reformulate the rule of s-Palatalization so that its 5C (%)

can be used as o determinant for its nexl application. The resull 1s the
fullowing:

- syl
+cor .o, | +hig

(14n [ +eor | fenight/ | P8R ) o)
+coml

Now, the Class Complement Constraint commands that rule (141) must
not apply across a focal s, As a result the rule can be applied iteratively
o form the following correct derivation:

(1421 (nani-ssira’ — nani-s'sdrn (— nani-Ssdral — nani-3s¥ara (-
nani-58ara)

The Class Complement Constraint also predicts that a rule like (141)
would allow certain nonconsonantal segments, say, back vowels to
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intervene. However, this prediction is at once falsified by forms like
(134). Thus the Constraint might appear loo weak. But a careful ex-
amination of other similar examples will reveal that those processes
which superimpose vowel features such as [highl, [low], [back], and
[round] onto the basic consonantal art iculation (For example, palatal-
ization, velarization, labialization, etc.) normally disallow any material
to intervene, The English Velar Softening is a case in point; the word
activity, for example, is in no dialects pronounced *[@stivatiy]. Fur-
thermore, if some material happens to be allowed to intervene in a rule
of this type, it will be limited to at most one consonant. This fact clearly
suggests a general restriction on possible distances between the de-
terminant and focus of such a rule. In general, the problem of distance
should be clearly distinguished from that of what kinds of material are
allowed 1o intervene in a phonological rule, Thus, the distance restric-
tion just observed must be stated independently in a general theory as
a formal condition on rules of the type under consideration. It is under
this forma) condition that the Class Complement Constraint must be
interpreted, Thus, the derivation in (142) can be constructed only if
rule {141) meeting the required formal condition applies in accordance
with the Class Complement Constraint. Processes like Karok s-Pala-
talization, therefore, cannot be used as evidence against ouwr Con-
straint, Odden also discusses other similar processes:

(143) a. Karok x-Labialization [21:185-186]
b. Chimalpa Zogque Palatalization [23:284-285]
¢. Luiseno Deretroflexion [23:285]

d. Choapun Zapotec Deretroflexion [23:285-286]
. Votie -Velarization [23:286-287]

]

All of these processes involve al most one intervening consonant, and
thus can be reggarded as parallel to the Karok s-Palatalization.

As far as this kind of rules is concerned, it seems to be the case that
riles that allow a consonant to intervene are more marked than those
that disallow any intervening material, This difference in markedness
can be explained in terms of the simplicity measure if we assume that
a rule of the former tvpe itself must refer 1o an intervening consonant,

2.2.2. Classical Mongolian Velar Lowering

In the preceding section I have argued that those rules that have a
vocalic influence upon the consonantal articulation must be charac-
terized as allowing no more than one consonant {o intervene. However,
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Odden [23] formulates Velar Lowering in Classical Mongolian in such
a way that it may violate this formal condition. We must, therefore,
make a careful examination of his formulation of Velar Lowering.

According to Odden Classical Mongolian has a rule that lowers a
velar consonant to @ uvular when it stands either before or after a back
vowel.

(144) a. gara-gan Hittle black’
b. ulaya-qan  ‘little red”

c, noyi-gan ‘Jittle prince’

d. ked-ken ‘little child’

e, mne-ken little this’

f. ala-yda ‘1o be killed’

g. yabu-yda ‘1o be gone '

h. tayilu-yda  ‘to be explained’

1. lje-gpde ‘to be seen’

1. Jiruevy ‘picture’ (jiri- ‘to draw’)
k. ide-g ‘hribe’ (ide- “to eat’)

Odden asserts that the rule can apply across a syllable containing the
vowel 1,

(143) a. bigi-g Sletter' (bici- "toowrite”)

b. biyi-g ‘dance’ (Diifi- "o dance’)
oo jori-y ‘intention’ ( jori- "to intend’)
d. gori-y ‘forbiddance’ (gori- ‘to forbid”)

‘1o he seized’

o be written’

‘flower garden’ (Fedeg ‘flower”)
forchard” {jimis “froil’)

‘metal” (remdir Yiron’)
‘corpulence’ (migun ‘flesh’)
‘riches’ (hayar ‘rich’)

e. bari-yda
. bigi-gde
o, Cecep-lig
h. jimis-lig
i, temiir-lig
j. miga-liy
k. bava-liv

Accordingly, he postulates the following rule:

. =) + syl
Fcons sopiige | Y (Co | +high | )1——
(146) f +.._:c_._r. =% [ =Bghl-% + back ! I_....__.ﬂ_:.__.,_

Clearly this rule violates the formal condition proposed in lhe pre-
ceding section, However, it can be shown to be wrong 1o regird Velar

—

A Comstralny on PHoNoLoGioal Varianies 65

Lowering as applicable across a svllable containing /. But before asking
why this is the case we must examine the facts about Vowel Harmony
in Classical Mongolian.

According to Odden [23] Classical Mongolian has a vowel harmony
rule essentially identical to that of Khalkha Mongolian discussed pre-
viously. That is, the back vowels a and » appear in suffixes that follow
back vowel roots and the fromt vowels ¢ and # appear in suffixes that
fullow front vowel roots, as in

(147) a. aga-dur ‘elder brother’ (dative)
b. gadum-dur ‘father in law’ (dat.)
c. dalai-dur ‘sea’ (dat.)
d. morin-dur ‘horse’ (cat.)
e, ecme-diir ‘woman' idat.)
t. tolob-tir ‘patiern’ (dat.)
2. bicig-tiir ‘letier’ (diat.)
h. aga-luvya ‘elder brother’ [comitative)
1. nogai-luya ‘dog’ (comit. )
J. ulus=luva ‘people’ fcomil.)
k. keiken-liige “child (comil.)
I. bitig-lige letter” (eomil.)
. aga-yi ‘elder brather’ (accusative)
M. eme-yi ‘woman’ {ace,)
o. ulus-i ‘people’ lacc,)

The forms in (147¢, d, 1) might appear to indicate that Vowel Harmony
could apply across the vowel i, Suffixes that follew roots containing
only { always contain front vowels as in (147g, ). The last three forms
of 1147) suggest that suffixes containing § do not allernate, Moreover,
the following forms indicate that the roots min- and &in- exceptionally
take back vowel suffixes.

(148) a. stn-0  ‘milk’ (gen.)
. morin=u ‘horse’ (gen.)
min-u  ‘my’ (gen.}

CCin-u o Cwour' (gen.)

'LII_"!I':‘

Odden argues that the forms in (148c, d) can be accounted for only by
assuming that Vowel Harmony be [ormulated as a (ronting rule and
that the roots in guestion be marked as contextual exceplions to that
fronting rule, Although Odden does not give such a rule, it seems ob-
vious from the data presented above that he assumes the same rule as
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his Khalkha Mongolian Vowel Harmony rule, which is reproduced
below.

i g =] TERE [ s ey L__“H: s
¥ —low — back — rornd

But this rule is incorrect after all for almost the same reasons as were
adduced against his same rule for Khalkha Mongolian. First, since in
forms like (147¢, d, i) and (148b) the vowel i in the roat-final syllable
can be used as a determinant of rule (149, it follows that suffixes
attached to these roots would contain front vowels—obviously a false
conclusion. Second, rule (149) fails to make & unitary treatment of both
the root and the suffix harmony. Third, in the rule is included almost
the same intervening material as that of Velar Lowering (146). Clearly
this means a loss of generality. .

Alternatively, along the same lines of reasoning that were taken n
my reanalysis of Khalkha Mongolian Vowel Harmony, 1 propose
Vowel Harmony (150) and two absolute neutralization rules of Fronting

{151) and Raising (152).
(150) VYowel Harmony: ]
" rsyll | -
[+ syll] — [aback] / .E_..Hn_ﬁ 0—
{151) Fronting:
+ syl
+ high
—round

(152) Raising:

l-syll
. Irmnw.

— [—back]

— [ —low]

Vowel Harmony (150) applies to forms like :wﬁn. d, i) .EE (148h) to
produce i in their rool-final syllables, which in turn triggers a buck
vowel harmony in suffixes. Only after that isthe _._.n_.ﬂﬁn_ by rule ( _.m Ll
A similar account is also available for the forms in :amn.. n_.., if we
assume the roots min- and din- to have the back vowel fif in their
underlying representations. . ,
Naw., let us return to our discussion of ﬂ&m_a Lowering. If we assume
that Fronting (151) applies after Velar Lowering as well as after Vowel

Bl

e —
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Harmony (150}, then the forms in (145) can be derived in such a way
that Vowel Harmony first applies lo them to produce the back vowel
f, and then this # itsell dircctly causes velar consonants adjacent to it
to be lowered into uvulars. Consequently, the intervening material of
Odden's rule (146) becomes unnecessary, so that his rule can be sim-
plified as follows:

(153) WVelar Lowering:

+cons
+hack

iy +syll
— [—high] % +back | —

In the light of the formal condition proposed in the preceding section
rule (153) seems quite natural, for it admits of no intervening material. '

2.3, RuLes iy WHicH THE DETERMINANT = C anp THE Focus = V

2.3.1. Tigre Vowe! Backing

According to Odden [23] Tigre has a rule that retracts the low front
short vowel d to a when followed by a pharyngeal or a glotlalized
consonant, as in

(154) a. ®b ‘father’ e. safi?  ‘winnow’
b. mibrithiit ‘lamp’ f. sinat” ‘backpack’
c. wiiliit pirl’ g. ramad’ ‘embers’
d. zini? ‘seed' h. farat ‘eclan’

On the basis of the following data Odden asserts that the rule may
apply regardless of the intervening vowels or consonants.

{155) o, tadiy ‘sternum’
b. kati:b ‘writing”
c. nadi:? ‘sending’
d. Fatizh ‘opening’
e zabit’ *hitting’

_n_. However, rule (153} is somewhst difficult to understond as regards its phonetic
motivation. It is probably impossible to chamcterize this rule as a tongue-height nssim-
ilntion becpuse, as the data in (144)-(145) indicate, all back vowels, meluding not only
the nenhigh vowel a but slso the high vowels u and {, can function as determingnis of
the rule. What kinds of feptures both back vowels and uvolar consonants might have in
common is thus a nontrivial problem that seems difficult 1o resolve within any current
theory of phonetics.
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[, wadi:k' Hulling down’
e sandu:k'a: ‘her box!'
h. Pabli:k’a: ‘horse's necklace’
i, harne:t'a; *hat’
j. mase:k'nay  ‘miser’

In order to account for these facts he proposes the following rule:

syl fihesis

{156) 5} — | +back] / [ +segment], *._. low i
—long ; .

. +glottal

Bul this rule involves at least two problematical points, First, be-
cause the determinant is specified inaccurately the rule fails to reveal
the fact that the process in question is a backness assimilation. Strictly
speaking, the class of pharyngeal and glottalized consonants must he
defined as follows (cf. Ladefoged [16:243] and Chomsky and Halle [3:
3071

+cons
(157) + o
+ back

The specification | +cons| included in (157) is responsible for the fact
that the glottal stop never conditions Backing Rule [cf. (155¢c)]. If the
determinant is defined in this way, it becomes possible to characterize
the process in question as a natural assimilation rule that assigns the
value |+ back] of the determinant consonants to the input vowels.

Second, it seems highly implausible to assume that rules like Tigre
Vowel Backing, in which one or more consonantal features are imposed
an the vocalic articulation, could apply across arbitrary segments. For
such rules generally seem to admil of no intervening material. In fact
Tigre Vowel Backing can be restated in such a way that il does not
allow any material to intervene. In order to see how such a restatement
is possible we must, first of all, pay careful attention to Odden’s fol-
lowing comment on the form in (154g).

The vowel ¢ also becomes a when followed in the next syllable by
ar or o derived from ¢, by an independemtly motivated rule. Thus,
remal! derives from rdmad’ by application of this vowel harmony
rule’ [23:289, M. L1

Thus, for this form he assumes the following derivation:

=
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(1538) /ramicy
rimad’
ramac’

[ramad’]

Underlying Form
Vowel Backing
Vowel Harmony
Phonetic Form

However, notice that while he has recourse to Vowel Harmony in order
to account for the first back vowel of this particular form, he at the
sime lme assumes that Vowel Backing would have to be responsible
.wE, the first back vowels of such forms as those in (155). Consequently,
it must be said that his analysis misses a generalization.

}.:E._._x:..,n?_, assume that the first back vowels of the forms of {155)
are instead derived by Vowel Harmony just as in (158), and that Vowel
mxnr:_w also applies to the front vowels in the second syllable of such
Eﬂ:ﬁ a8 (155d—-f, h=j). Then Vowel Backing can be so formulated that
it no longer allows any material to intervene:

(159) Vowel Backing:

+cons
+ low
F back

[+syll] — | +back] /

As for Yowel Harmony, it may be stated simply as follows:

(160 Vowel Harmony;

[+syll] = [aback] /F +syll
ahack

(The forms in (154d, e} must be marked as exceptions to Vowel Har-
mony.) Vowel Backing applies to i; of such forms as (155d—f) to change
it to i, which directly conditions Vowel Harmony. Similarly, Vawel
Backing applies 1o the front vowels in the second svllable of such forms
45 (135h—j) to produce {: and -:, which, after vacuously undergoing
Vowel Harmony, account for the occurrence of back vowels in the
first syllable. These abstract back vowels are later modified into the
correct surfuce sounds by an absolule neutralization rule:

(161} Fronting:

+ syl
= low
— round
+long

—+ [—back]
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In general, it seems to be the case that those assimilation rules,
including fairly abstract rules like Tigre Vowel Backing, which add
certain consonantal features to the input vowels never allow any ma-
terial to intervene. Other more transparent examples are rules such as
English Vowel Nasalization (162) and Chatino Vowel Devoicing (163).
The latter accounts for alternations like those in (164), drawn from
Schane [27:51].

(162) English Vowel Nasalization:
[+svll] = [+nasal] / —[+ nasal)
(séen, can't, ele.)

(163) Chatino Vowel Devoicing:

i ﬂ;_ —+ [—voice] / Imq_,_ sy # A &__._
— &lress —YoIce —voice
(164) a. tiyé? ‘lime’ vs. tihi ‘hard'

b. kiné ‘sandal’ vs. kisi ‘avocado’

c. suwl ‘clean’ vs. sy”wi ‘you send’

d, laPa ‘side’ vs. ta?a  ‘fiesta’

e, peutd ‘seed’ vs, kutd ‘wyou will give'

£ ki® ‘fire’ vs. kitd ‘you will wait’

Thus, the fact that such rules do not admit of any intervening material
must be stated independently of the Class Complement Constraint as
a general condition on the form of rules of this type, just as in the case
of those rules that superimpose vowel features onto the basic conson-
antal articulation.

Now, a little digression may not be altogether futile. As is generally
known, various theories of concrete phonology have been advocated,
such as the theory referred to as Natural Generative Phonology by
Hooper [7] and Vennemann [34], and Stampe’s [28, 29] Natural Pho-
nology, But Dresher [4-6] quite convincingly argues against such con-
crete theories from the point of view of whether they can contribute
to the enrichment of a universal grammar al all: he concludes that they
are in effect assuming a very impoverished theory of universal gram-
mar, In fact, in accounting for many apparent counterexamples to the
(Class Complement Consiraint 1 have depended upon the abstract anal-
yses including absolute neutralization rules. Clearly it is not until such
abstract theories are assumed that it becomes possible to postulate the
Constraint and the two conditions on the forms of rules. Furthermore,
the absolute neutralization rules included in some of the abstract rean-
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alyses 1 have presented above, not only have internal justifications but
are for the most part postulated in the languages with vowel harmony
rules. Indeed, many phonologists, such as Vago [31-33], Jensen 19,
11], Phelps [25], Battistella [2], and Dresher (3], have pointed out that
vowel harmony languages characteristically coniain absolute neutral-
ization rules.

2.3.2. Cochabamba Quechua Vowel Lowering
In Cochabamba Quechua *f and u are lowered to e and o before g,

ng, and rq'" (Odden [23:287]), where q stands for a uvular consonant,
For example:

(165) a. wasipi ‘al home'
b. wasipeqa ‘at home" {topic)
c. ninku ‘they say’
d. ninko-ga ‘they say' (topic)
B, mi-n ‘he says’
f. ne-nga ‘he will say'
g. ne-rga ‘he said’
h. hamu-n ‘he comes’
i. hamo-nga ‘he will come’
j.  hamo-rga ‘he came’
k. IYank'a-n ‘he works’
I, Iank’a-nga ‘he will work’
m. Pank'a-rqga  ‘he worked’
n. parlaku-sqa  ‘that we are talking'
0. mik"u-riy ‘please eat!’

Odden proposes the following rule, which can apply across » and n.

. " +cons
(166) [+syll] — [=highl / ——( | 737 )| +back
T — high

‘This rule violates the formal condition on vowel-to-consonant assim-
ilation rules proposed in the preceding section, in that it allows the
sonorant consonants to intervene. But no problems will arise if we are
able to assume that the alleged intervening sonorants have already
assimilated to the following g to change themselves to uvular conso-
nants as in
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(167) a. ng = [Ng]
b, rg = [eq]

Unfortunately, because of my lack of knowledge aboul Cuechua it is
difficult to see whether it might have the uvular fricative [¥]. But Lad-
efoped [16:142] points out that the language does have the uvular nasal
[N]. Thus, if the plausible assumption of (167b) can be confirmed, rule
(166) can be restated as (168) without any intervening material.

+ cons
(168) [+syll] — [—high] / — | +back
— high

24, RuLes N WiicH THE DErerMinant = C anp THE Focus = C
240, The Problem of Distance

2.4.1.1. Navaho Strident Assimilation. 1 have argued that the dis-
tance between the focus and the determinant of a rule must be uni-
versally stipulated if it is either a consonant-ta-vowel assimilation rule
or # vowel-to-consonant assimilation rule. Those rules whose focus
and determinant are both constituted by consonants, however, are nol
necessarily subject to such distance restrictions, Thus the riule of Na-
vaho Strident Assimilation, for example, has no such restrictions.

According to Jensen [10] Navaho has a regressive rile of Strident
Assimilation by which *‘strident obstruents within a word agree in an-
teriority’” [10:683]. For example:

(169) a. &i+ma — Simd ‘my mother’ (no change)
b, 8i-ziiz — siziiz ‘'my belt’

lensen asserts that Strident Assimilation can apply across segments
other than strident obstruents and regardless of distances between the
determinant and focus, as in

(1707 a. hasistih *1 am old’
I, Sp. PL.
. nal&nis n&iilnis
. néinilnid  nfoolnis
. naasnis  naasnid
(where /sif is the perfective aspect marker, /8/ the first person
singular marker, /I a classifier, and inis ‘to work™ a verh
oot

Gl fod —
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Notice thal these facts are exactly what the Class Complement Con-
straint predicts, Thus Strident Assimilation may be formulated simply
as follows:

+ sirid

(171) [ +strid] — [eant] / —X ant

34.1.2.  Tshiluba -Nasalization and Kikuyn k-Dissimilation.  Some
rules that exercise a consonantal influence upon consonants seem Lo
obey language-particular distance restrictions. Thus, as we have ob-
served, Latin Liquid Dissimilation (172) applies in accordance with the
Class Complement Constraint across any number of syllables, while
English Liquid Dissimilation (173), though quite similar to the Lalin
rule, requires the special restriction that it must function as a minor
rule if the variable contains more than one segment.

(172) Lalin Liquid Dissimilation:
[+lat] — [—lat] / [+ lat]X——

(173) English Liquid Dissimilation:
al — ar / [+ lat]x
where the expansions with X containing more than one segment
are minor rules,

In this section I take up two other rules that also seem to require
such language-particutar distance restrictions. The first one is the rule
referred to as Tshiluba [-Nasalization, which, according to Howard [8]
and Odden [21], changes [ to # after a nasal consonant as in

(174) a.  ku-kwat-a ‘to take’

b. u-kwac-ile ‘he took’

. ku-kwac-il-a  ‘to take’ (benefactive}

d,  u-kwaé-id*-ile *he took” (benefactive)

e, ku-d¥im-a “lo cultivate’

f. u-d¥im-ine *he cultivated’

g, ku-d¥im-in-a ‘to cultivate’ (benefactive)
h.  u-d¥im-in*-ine ‘he cultivated’ (henefactive)

Since the rule applies across vowels both Howard and Odden formulate
it as follows:

(179) [+lat) — | 7o

! [ 4 nasal]¥Vo——o
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The other rule is what Howard [8] and Odden [21] refer to as Kikuyu
k-Dissimilation. That is, according to them Kikuyu has a dissimilation
rule that changes & to the voiced velar fricative y when the next con-
sonant in the word is a voiceless stop, as in

i(176) a. wyo-tepera ‘to run’
b. yo-te ‘o throw away'
c. ~vyo-ceera ‘to discuss’
d, =~o-cina ‘to burn’
e, +vo-kena ‘to be glad’
f.  ko-niina ‘to finish’
g. ko-ruya ‘to cook’
h. ko-orin  ‘to ask’

ko-hata  ‘to be able’

As the intervening material is again restricted to vowels Odden assumes
the following rule:

4 Cons . et
f < yoice — VOICE
(177) ..__”w”m“ﬁ = +cont / Yo | —cont

Now, notice that in either of rules (175) and (177) the subscript zero
is uttached to the intervening V. Actually, however, sequences like */
~nl.../and % ... kt,../! with no intervening material do not
become inputs to these rules. Thus, under the assumption that a long
vowel is interpreted as one segmental unit, these rules must be refor-
mulated so as to reqguire that a single vowel intervene:

(178) a. [+lat] — + nasal { [+nasal]lV__—

—Jat
cons g i T
: +voice — voice
b | +high 1= oo | V] ~cont
+back

The Class Complement Constraint predicts that rules :rn. i(178a. b}
would allow any number of vowels and certain consonants to intervene.
As far as these rules are concerned, however, this prediction is Wrong.
Yet, it is undesirable to strengthen the Constraint 50 that it may q...;,nn_ﬂ
the fact that only a single vowel intervenes in these riles. For, if ..m.:i._
modifications were made to the Constraint, many generalizations
would be missed. Thus, as we have observed, the Constraint as it stands

r——rr——

A Constralnt aon ProvoLocicaL VARIABLES 75

correctly predicts that such rules as Navaho Strident Assimilation and
English ~Dissimilation will allow any number of vowels together with
certain consonants 1o inlervene.,

In fact there is an important difference between rules like Mavaho
Strident Assimilation and English r-Dissimilation on the cne hand, and
those like Tshiluba ~Nasalization and Kikuyu A&Dissimilation on the
other; rules of the former type apply regardless of distances between
the determinant and focus, whereas those of the latter type do obey
certain language-specific distance restrictions. Thus, the fact that rules
(178a, b} require that anly a single vowel siand between the determinant
and focus can be ascribed to a language-particular distance restriction
to the effect that they each require only a single segment to intervene,
Since these languages seem Lo have a phonotactic resiriction thal pro-
hibits a sequence of more than one consonant from occurring ina word,
that single intervening segment is automatically constrained so as to
correspond to a vowel, and not to a consonant, Strictly speaking, then,
rules (178a, b) must be reformulated, respectively, as follows:

(179) a. Tshiluba [-Nasalization:

| +lat] — Mm.”u_m..._._ ! | +nasal]| +seg]
b, Kikuyu A-Dissimilation:
+cons . :
: + voice —
+high [ — 1y — | +seg] e
+ cont —cont
+ back

The Class Complemeni Constraint predicts that besides a vowel a cer-
tain consonant could also be selected as a single intervening | + seg]

element, But this possibility is actually rejected by a language-specific
phonotactic restriction.

24.2. A Language-Particular Restriction on the Variable X: The
Case af Sanskrir n-Retraflexion

Jensen [10] and Jensen and Stong-Jensen [12] and Odden [21-23]
have disagreed about the formation of the rule called Sanskrit n-Re-

troflexion. In the case of Sanskrit, Odden [22, 23] seems to make the
most satisfactory observation.''

" A rather detziled account of the rule in question is also glven in Opgihara [24)



76 Morie Y AMADRA

Odden accounts lor the rule as f ollows:

. dental i becomes retroflex if preceded by g, ¢, or e any number
ol labials, velars, vowels, and plides can intervenc between the de-
terminant and focus [22:141].

The following examples illustrate this rule.

(180} o, varriipaim swater” (with gen. pl. -na:mj

b. pitripasm ‘father’
¢, re:phamaim Yletter 1
d. sargaipaim ‘pcean’

e, karaipoim ‘doer’

[, bhassa:pazm  ‘language’

g, priya:naim Qovely'

b,  kriyimaina ‘being done’ (with -ma:na, pass. pric.)
i, kar-ana illing

i, abrahmanya  ‘not favorable to Brahmans’

k. senanaim farmy’
1. devainaim fpod’

[The last two forms of (180) are simply those that lack p__..:.,_,E_.:HdE
elements.] On the other hand, it coronal andfor palatal nc.:mc_..::; in-
tervene, as in (181)=(182), the rule is blocked from applying.

(181) a. prada:na  ‘giving, hestowal
b, virrasthasna ‘place or condition of a hero
c. pralinam  ‘to bow or incline towards
d. adhistha:na ‘standing by’

{182) a. arjuna ‘white, clear”
. durfana  “a bad man’
¢. parajana ‘a stranger’
d, pravacana ‘speaking’
¢. vairocana ‘solar
f. krga:na:m ‘weak’

1n shart, the elements of (183a) can serve as an intervening milerial
but those of (1831 cannol.

(183) a. vowels, glides, labials, velars
b, *coronals, *patatals

Com s i g
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Odden observes that the elements of (183h) can be characterized as
nongrave consonants, and proposes the following rule:

: +nas eont

(184) vear | ™ [—ant] /| +cor | [+ grave]([—cons])oh-
: : ant
[+son]

It goes without saving that the intervening material of rule (184} rep-
resents the elements of (183a). But it seems wrong to specify such
elements in a rule like this because the fact that they can serve as an
intervening material follows from the Class Complement Constraint.
Moreover, the same Constraint predicts that palatals and certain co-
ronal consonants also could intervene. This prediction is certainly in-
compatible with the facts. But notice that the Constrainl simply states
that any element belonging to a class complement it defines may in-
tervene. Obviously this does not mean that alk such elements musl
intervene. In short, the fact that the elements of (183k) cannot serve
as an intervening material should not be regarded as universally pre-
dictable but as peculiar to Sanskrit. Thus it seems necessary for rule
(184) to be replaced by the following:

B _:__m- fcont
(185) di [—ant] /| +cor | X__|+son]
—ant
+cons
where X 2
— prave

2.5, Ow CeErTain Umiversal RULES

Finally 1 must touch briefly upon rules such as Voicing Assimilation
(1862 and Nasal Assimilation ( 186h),

—— i obst
(1861 a. [+ obst] — [evoice] / !
wvoice
+ Cons
oant
b +cons — | geor | / el
| +nasal Peor
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Since these and other similar rules are not nz_.m phonetically natural
hut also almast ubigquitous in human languages, 1t seems that they must
be looked upon as universal rather than _mu.m_.Emn-mﬁnEmn rules. Zw.&.

from our point of view such rules can _,.__w said E.wn natural E_.. _.wm very
reason that they disallow any intervening material, In E,E.uﬂ lo n.nns:_;
for this fact, by invoking Stampe's [28, 29] én:.rnnﬁﬂ ..u_m_En:.,..a _.“_n.
tween “‘rule’” and *‘process,’” Jensen [10:684-685] claims that Voicing
Assimilation and the like correspond to :..z_ﬂn processes, and suggests
what he calls the Strict Adjacency Caondition, _,.,&cmm purpose 1§ :w
disallow “ANY intervening material between umE_”E_EE_ p:ﬂ.?ﬂhm
in processes’’ [10:685]. But in the first place Stampe’s concepls H_w h ule
and process cannot be said to be ,cn__r,_nmz_.ug. Moreover, I E..WE hes-
itate Lo say that no processes would allow intervening .E,:E:.;m : ﬂd.wﬂ
although rules like (186a, b, whose mm_.:ﬂm__:ﬁ.._m is strikingly _HH n_“ n.

by the presence or absence of intervening Em”E.:m_  must probably mﬂ_a e
in common some characteristics that may n_;::m:_mf_ﬁ:._ [rom E.Eﬁ
rules, this point must be left as an open question, I'o say __..r_“._nm...w_..
however, it seems certain that there are some universal rules that dis-
allow any intervening material.

3. COMPARISON WITH OTHER THEORIES

31, THE RELEVANCY CONDITION

Jensen |10} proposes a constraint that he refers to as the Relevancy
Condition:

{187) Only IRRELEVANT segments may m_:.m.nqn:n hetween [ocus

. and determinant in phonological rules, The class of ..Ew:“_n_:m

defined by the features common Lo the input and determinant

of a rule is the class of segments wmrmébi,_. to __..,E ritle,

provided at least one of the common features is & major class

feature. 1f there is no common major clasgs feature, then ALL

sepments are relevint ([10:680]).

This Condition must be rejected on the following grounds, m,:mr, it
defines the class of possible rules too narrowly. ,_,_:,_,_u_. the following
rules cannot be subsumed under the Relevaney Condition,

ot ization {section 2.2.1)

(188) a. Karok s-Palataliza - o
This rule allows a single consonant 1o intervene. H:;.@ﬁ
is, however, immediately denied by the mn_a..,m:ﬂ, Condition
hecause the determinant and focus have no major class fea-

LUTES 1T COmmon,
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b, Menomini Mid Vowel Raising (section 1.1)
Since there are no other features than [+ svll] common (o
the determinant and focus the Relevancy Condition predicts
that only consonants can intervene, But actually the rule
allows, in addition to consonanis, certain vowels to inter-
vene,

¢. Eastern Cheremiss Vowel Harmony (section 2.1.5)
Since there are no features except [+ syll] common to the
determinant and focus the Relevancy Condition cannot ac-
count for the fact that the neutral vowel /af can serve as an
intervening material.

d. Volic Vowel Harmony (section 2.1.6)
Since there are similarly no features except [+ svll| common
to the determinant and focus the Relevancy Condition pro-
hibits vowels from intervening in this rule. But as we have
observed the stem-final front vowel of the pronoun kase,

marked as a contextual exception to Yowel Harmony, must
be allowed to intervene,

Now, while admitting that there are some counterexamples to the
Relevancy Condition, Jensen and Stong-Jensen [12] propose to modify
it as follows:

(189)  Up to this point, we have been implicitly regarding the Re-
levancy Coondition as an absolule condition on rules. Another
interpretation is to regard it as o measore of the markedness
of a rule. To the extent thal rules conform lo the condilion,
they are unmarked . , . To the extent that rules deviate from
the condition, they are marked. However, this deviation is not

an all or none matter. There arve degrees of deviation | . .
[12:152].

The last phrase “‘degrees of deviation' of (189) they define as shown
in the following table:

(150) Degree of Interpretation
deviation
i Conforms to Relevancy Condition
I One intervening refevant consonant or vowel
2 More than one intervening relevant consananl or vowe)
3 One intervening syllable consisting of relevant segments

More than one intervening syllable consisting of relevant scg-
ments
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But if the Relevancy Condition were muodified into m:m__ mmﬂwﬁ_ﬂuﬂ”_wm__ﬂ
dition, almost all rules that ic__ﬁ,u” it would Wnn:ﬁwﬂ _UFM_.._,H e
Conseauently, it becomes ma_ai_n_ﬁ 1o falsily :.F# on d D,EE:o:

Ly G ey oy o s

rits e, can be maintained {: st barely) only .
”H_M..__r”wnﬂ_“_,“”___.m_“.h”v 1o determinant m:EE, E_..:m..g he mb:%:.___u:,%mmﬂ:
fore, is incompatible with the evaluation m._m.nmEn of ﬂu__,___u W. Mﬁ,ﬂ it
nm__m_ this the “*overspecification EuEuE_. H:wm, consider La
Dissimilation (191) once again {see section 1.2h

(191 [+lat)—= | —lat) /| +lat¥

f the Relevancy Condition for the
o intervene, one would have to
pecification, into either

If one decided to account in _h.qu o
fact that rule (191) disallows :n:ﬂm | ] .
complicate it, by utilizing the device of overs
(192a) or (192b).

. - " 4-cons |
(192) a. B r.o_._v — |=lat] /| +vec | X—
Kol tlat |
- I —syll .._
—8Y + cons
b +aﬂ=_m — [—lat] /| —obst [ X—
. —uw ~ nas
| —nas p [ tlat |

ition fii i “gui nt that
In short, the Relevancy Condition fails to meet :._n F;EH:.“ it
it _.u_ﬁ _,E._Em.__ matter conditions on rule application 1n generil, bt :
soas not to conflict with an evi
seem to result from the fact

i i s behave.
express a true generalization as to how phenological rules 0

1.7, Tur CrossoveER CONSTRAINT

Haow
strainl:

(193 a4, Weak version:
Mo sepment may ) !
the focus or determinant if
[E:a4].

luation measure, All the E.:m_.._n problems
that the Relevancy Condition does not

ard [8] sugpests two possible statements af his Crossover Con-

be matched with an element in a rile other :__M___:
that segment can also undergo the mule
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b. Stronger version:
No segment may be matched with an element other than the locus
or determinant of a rule if that segment meets the internal reguire-
ments of the focus of the rule [8:95].

Howard claims that an empirical difference between the two versions
typically lies in the following fact. That is, the weak version rejects
rules like (194a), but admits of those like {194b). The stronger version,
on the other hand, rejects both rules.

(194) a. [+syll] — [ +nasal] { — (| + syll]p[ + nasal]
b. [+syll] — | +nasal] { | -+ syll])| + nasal]

Howard asserts that the stronger version should be regarded as a cor-
rect condition because “we do not expect nasalization to affect a more
distant vowel without affecting less distant vowels™ ([8:24]).

Certainly the stronger version correctly rejects both of the shove
rules. But the same version would accept unnatural rules such as the
following, which allows obstruents to intervene.,

(195) [+syll] = [+nasal] / |+ abist ]l + nasal ]

It is in fact utterly absurd 1o attempt to reject such unnatural rules as
(194)—(195} in terms of a constraint for predicting intervening material.
The reason why such rules do not exist in natural languages is no more
than that, as we have observed, those rules that assimilate vowels to
consonants generally admit of no intervening material. Thus it is non-
sensical to argue about what elements can intervene in rules that dis-
allow any intervening material.

Which of the two versions of the Crossover Constraint should be
selected must be decided in terms of rules that do allow some inter-
vening material. Thus consider the rule of Votic Vowel Harmony dis-
cussed in section 2.1.6. There it was shown that the stem-final front
vowel of the pronoun kase, marked as a focal as well a5 a conlextual
exception, must be allowed 1o intervene in Vowel Harmony. This fact
can be accounted for anly by recourse 1o the weak version {193a).

But for all that it is not the case that the Crossaver Constraint can
be maintained as a correct condition. For the Constraint is too broadly
restricted in that it cannot account for the facl that certain elements
must be systematically excluded from the set of intervening material
of a phonological rule. Thus consider the following cases
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{194) a.

Thus the Crossover Consl
ening the scope of possible
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ini Mi 7. isi tion 1.1)
Menomini Mid Vowel Raising (sec -
The Constraint fails to account for the fact EE En_m..ﬁq
minant elements of short high vowels nﬁw—:i inlervene.,

i b bR o 1.3)
Tunica Vowel Assimilation (section o
Similarly it fails to account for the fact that the determinant
vowels cannot intervene. B I

in Liquid Dissimilati on |,
¢, Latin Ligquid Dissimilation (secti :
For this rule it fails to account for the fact that the SC element

F cannot intervene,

I,

raint has the effect of :::nnmmmm_..;w broad-
rules, and so must be said to allow an

extremely low degree of fulsifiability.

3.3, Tug MinMaL DISTANCE CONSTRAINT

A few examples suffice lo show

(198) a.

Battistella states this Constraint as follows:

[ ene ina v
197) Mo segment 5 may intery ave
_” if § can itself condition the application

that the Constraint 15 also too weak;

ariable X of some rule R,
of the rule [2:110].

Latin Liquid Dissimilation (section 1.2)
The Constraint fails to account for the
menl ¢ cannot EHEE_M. e

_ Karok s-Palatalization {section =.=.
: It fails to account for the fact that the focal element s cannot

i id V | Raising (section 1.1}
enomini Mid Vowel Ral . 5
ﬁazmq_% it fails to account for the fact that the focal elements

of long mid vowels cannot intervene,

fact that the SC ele-

te other similar examples. Therefore the

is qui ernumera -
Sl e b o allow an extremely low degree of fal

Constraint must also be said t
sifiability. . B
In conclusion, it follows that it 1s Enw"u_w

i i too weakly re

that is neither too strongly nor , trictes
compatible with the evaluation measure of simplicity.

ss Complement Constraint
stricted and is, moreover,
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Ungrammatical Notes 2: Doubling Trouble and the
Peccable British

frowm the ediror

To double or not to double? That is just one of the formidabie ques-
tions that we as misspellers of English must confront, Suppose we are
asked to suffix -ing, -ed, and -er 1o the following stems.

(1) label, cancel, travel

Then there are two common resulls, which are listed under columns
Iand II below,

(2 1 11
label labeling labelling
labeled labelled
labeler labeller
cancel canceling cancelling
canceled cancelled
canceler canceller
travel traveling travelling
traveled travelled
traveler traveller
Before

reading on, circle the examples under columns | and 1 thal
vou prefer; and, please, do not use a dictionary,

If you are British (in the wide-sense, with all due apologies to the
Irish), chances are you circled all the examples under column 1, If
you are a Yankee (in the wide-sense, with all due apologies to South-
erners, but Canadians must be excluded), there is a eood chance you
hemmed and hawed belore making your decision, You mayv have aped
the British and circled all the examples under column I, or you may
have exulted in your rugged individualism and circled all of the ex-
amples under column 1. You miy even have pl
and circled all the examples under
that all are legitimate
give both; aren't dictio
may have evinced

aved the clever game

both columns with the contention

spellings. After all, Yankee dictionaries often

naries supposed to be authorities? Finally, vou

a discerning eclecticism and chosen some ciamples
a5
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