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This article investigates the process of o-fronting in Ukrainian and claims that it
should be analysed as an effect of PAL-e, a constraint mandating that the consonant
and the vowel agree in backness. The operation of PAL-e is opaque, due to the
interaction with a depalatalisation process applying before [E]. The analysis
establishes four points of theoretical interest. First, from a typological perspective,
PAL-e parallels PAL-i, postulated by Rubach (2000a) for Russian, which
strengthens the contention that PAL constraints should be stated as agreement
constraints that bring under the same denominator the palatalisation of consonants
and the fronting of vowels. Second, the opacity of o-fronting cannot be analysed
by appealing to MAX[F] constraints. Third, sympathy theory cannot handle the
data either. Fourth, Optimality Theory must be modified to admit derivational
levels.

Optimality Theory (Prince & Smolensky 1993, McCarthy & Prince 1995)
decouples structural change from structural description in the statement
of phonological generalisations. Thus, if XY is not a well-formed output
representation, Optimality Theory (henceforth OT) posits a markedness
constraint that makes XY illicit. Since this constraint (*XY) refers to the
output and says nothing about the input, the illicit structure XY may
occur in the input representation, due, for example, to morpheme con-
catenation: X+Y. If *XY is ranked sufficiently high, the prediction is that
XY must be modified in the optimal output; however, the *XY constraint
does not itself specify what structural change needs to be made. The
selection of the optimal output is a matter of how *XY interacts with other
constraints in the grammar. The decoupling of structural change from
structural description opens the possibility of stating generalisations in
novel ways. One area where this new way of thinking has had an effect is
palatalisation.
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In his study of Russian, Rubach (2000a) posits the following palatali-
sation constraint.

(1) PAL-i

A consonant and a following high vowel must agree in backness.

PAL-i is violated by the faithful mapping of two inputs: cC’+�c,1 because
the consonant is palatalised (i.e. [�back]) and the vowel is back, and cC+ic,
because the consonant is velarised (i.e. [+back]) and the vowel is front.2

Since PAL-i is a high-ranked constraint in Russian, it compels two surface
effects, given such inputs:

(2) a. Vowel Fronting
cC’+�c£[C’i]

b. Consonant Palatalisation
cC+ic£[C’i]

The effects in (2) are derived through the interaction of three constraints:
undominated PAL-i, which compels the changes, and the two faithfulness
constraints stated in (3), with IDENT[�back] being ranked above IDENT

[+back].

(3) a. IDENT[�back]
[�back] on an input segment (a consonant or a vowel) must be
preserved as [�back] on that segment in the output.

b. IDENT[+back]
[+back] on an input segment (a consonant or a vowel) must be
preserved as [+back] on that segment in the output.

The interaction of PAL-i and these two IDENT constraints is illustrated
below: I first address Vowel Fronting, and then Consonant Palatalisation.

The violation of PAL-i in the input cC’+�c (traditionally the structural
description) is eliminated in the output by fronting c�c to [i] (tradition-
ally the structural change), as in los+i,3 the nominative plural of los’ clOs’c,
where the underlying clOs’+�c surfaces as [lOs’i].4

1 I use double slashes for underlying representation, single slashes for intermediate
stages and square brackets for surface representations.

2 Russian consonants are either palatalised or velarised, i.e. there are no neutral or
‘plain’ consonants. Palatalised consonants are called ‘soft ’ and velarised consonants
‘hard’ in the Slavic tradition. I will adopt this convention in the discussion of the
data.

3 The transliteration convention for Slavic is to write si, rather than s’i, for [s’i],
because palatalisation is recoverable from the use of i. For convenience, I will
transcribe all the instances where palatalisation is not obvious from the trans-
literated spelling.

4 The occurrence of [i] in the plural is limited distributionally to soft stems.
Elsewhere, we see [�], for instance, nos+y [nOs�] ‘noses’. Since [�] does not cause
palatalisation, the standard analysis is that the plural [�] derives from an underlying
c�c, i.e. the underlying representation and the surface representation are identical in
nos+y and the like. The surface variant [i] occurring after soft stems is then analysed
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(4)

™
÷C’+î÷

*!

Ident[—bk]

*!

Ident[+bk]

C’i

C’î

Cî

Pal-i
*a.

b.

c.

Russian consonants are either palatalised, i.e. [�back], or velarised, i.e.
[+back].5 Consequently, when morpheme concatenation produces cC+ic,
the faithful output violates PAL-i because the consonant is [+back] and the
vowel is [�back]. The violation of PAL-i is eliminated in the optimal out-
put by palatalising the consonant: cC+ic£[C’+i], as in nos+ik, the dim-
inutive of nos ‘nose’, where the underlying representation cnOs+ikc
surfaces as [nOs’ik] in the output form.

(5)

™
÷C+i÷

*!

Ident[—bk]

*!

Ident[+bk]

C’i

Ci

Cî

Pal-i
*a.

b.

c.

The evaluations in (4) and (5) show that two different but nevertheless
related processes (Rubach 2000a), Fronting in (4) and Palatalisation in (5),
conspire to eliminate the violation of PAL-i : the inputs cC’+�c and cC+ic
are both realised as [C’+i], in which the consonant and the vowel agree in
backness, thereby satisfying PAL-i. OT makes perfect sense of such con-
spiracies, precisely because it decouples structural description from
structural change.
Rubach (2000a) does not discuss palatalisation caused by mid vowels.

A question which arises is whether PAL-i should be paralleled by PAL-e.

(6) PAL-e

A consonant and a following mid vowel must agree in backness.

If PAL-e is a valid generalisation, then, by analogy to PAL-i, we would
expect it to capture the conspiracy of cC’Oc changing into [C’E] and cCEc
changing into [C’E], with the optimal output satisfying PAL-e by bringing
the consonant and the mid vowel into agreement in backness.6 This
expectation is borne out in Ukrainian, although the actual picture is more
complex than that shown for Russian in (4) and (5).
This article has two goals. First, I test the prediction made by PAL-e

that it can compel Fronting, cOc£[E] after palatalised consonants, and
Palatalisation, cCc£[C’] before [E]. If this is true, then Ukrainian exhibits
a conspiracy that parallels that found in Russian for PAL-i. Second,

as an instance of fronting after an underlyingly palatalised consonant of the soft
stem: G£ i /C’ __ ; see Rubach (2000a) for further discussion of this analysis.

5 Palatalised and velarised consonants are also [+high].
6 As noted by Chen (1973), palatalisation before [E] implies palatalisation before [i].
This observation is built into OT by assuming the universal ranking PAL-i�PAL-e.

Mid vowel fronting in Ukrainian 3

https://doi.org/10.1017/S0952675705000424 Published online by Cambridge University Press

https://doi.org/10.1017/S0952675705000424


I present an instance of opacity that is particularly complex because it
exhibits both a NOT SURFACE-TRUE generalisation and a NOT SURFACE-
APPARENT generalisation instantiated by the same constraint: PAL-e. I flesh
out these goals in some detail below.

With regard to the first goal, testing the conspiracy effect of PAL-e, notice
that this constraint is satisfied by outputs that have either a soft
(i.e. palatalised) consonant followed by [E] or a hard (i.e. velarised) con-
sonant followed by [O] : i.e. [C’E] and [CO] respectively.7Therefore, PAL-e is
vacuous with respect to the faithful mappings of the inputs cC’+Ec and
cC+Oc, where front and back vowel suffixes have been added to stems
ending in soft and hard consonants respectively. Given that PAL-e is ranked
sufficiently high, the other configurations, i.e. cC+Ec and cC’+Oc, are not
permitted to map faithfully, because [CE] and [C’O] violate PAL-e. The
prediction then is that the grammar should resolve the absence of agree-
ment in [back] between consonants and vowels in the following four ways:

(7) a. C+E £ C’E palatalisation of the consonant from hard to soft

b. C’+O £ C’E fronting of the vowel from back to front

c. C+E £ CO retraction of the vowel from front to back

d. C’+O £ CO depalatalisation of the consonant from soft to hard

The resolutions of the input conflicts between a hard/soft consonant and
a front/back vowel mandated by PAL-e violate the faithfulness constraints
IDENT[+back] and IDENT[�back] in (3), so the typology in (7) is derived by
the ranking of these constraints vis-à-vis each other. PAL-e acts as a driver
for the resolution of conflicts and is therefore ranked highest. Recall from
the statement in (3) that the violations of IDENT[�back] and IDENT[+back]
may occur either in the vowel or in the consonant, because both vowels
and consonants can be either [�back] (front vowels and palatalised con-
sonants) or [+back] (back vowels and velarised consonants).

(8)

i.

a. Ident[—back]êIdent[+back]

Palatalisation

™
÷C+E÷

*!

Ident[—bk]

*!

Ident[+bk]

C’E

CE

CO

Pal-e
*a.

b.

c.

ii. Fronting

™
÷C’+O÷

*!

Ident[—bk]

*!

Ident[+bk]

C’E

C’O

CO

Pal-e
*a.

b.

c.

7 As I explain in the following section, Ukrainian consonants are either palatalised or
velarised, as in Russian.
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i.

b. Ident[+back]êIdent[—back]

Retraction

™

÷C+E÷
*!

Ident[+bk]

*!

Ident[—bk]

C’E

CE

CO

Pal-e

*

a.

b.

c.

ii. Depalatalisation

™

÷C’+O÷
*!

Ident[+bk]

*!

Ident[—bk]

C’E

C’O

CO

Pal-e

*

a.

b.

c.

Ukrainian exhibits the pattern in (8a): Palatalisation and Fronting, which
means that IDENT[�back] dominates IDENT[+back]. The co-occurrence of
these processes to the exclusion of those in (8b) shows that IDENT con-
straints must be individuated according to feature value. That is,
IDENT[back] is insufficient, and must be spelled out further as
IDENT[�back] and IDENT[+back].
The patterns in (8a), Palatalisation and Fronting, are obscured by the

fact that Ukrainian has a process of Depalatalisation before [E], which
brings us to the second goal of this article: the discussion of phonological
opacity.
Developing the ideas of Kiparsky (1971, 1973), McCarthy (1999) ob-

serves that opacity occurs in two basic forms: NON-SURFACE-TRUENESS

and NON-SURFACE-APPARENTNESS. McCarthy explains that a generalisation
is not surface-true if there are output representations that violate this
generalisation. The operation of PAL-e in Ukrainian illustrates this case
of opacity, because Velar Palatalisation (see V2), which is expected to
produce changes such as ck+Ec£[”’E], where the [”’] is soft, is actually
instantiated as ck+Ec£[”E], where the [”] is hard, so that [”E] violates
PAL-e, as in kozač+e [”E], the vocative singular form of kozak ‘Cossack’.
Similarly, we see a violation of PAL-e in brat+e [tE], the vocative singular
form of brat ‘brother’.8 The non-surface-trueness of PAL-e is caused by
e-depalatalisation, a process which removes [�back] on consonants before
[E], so PAL-e is opaque.
The second form of opacity, according toMcCarthy (1999), occurs when

the reasons for the operation of a given process are not visible in the surface
representation. This case of opacity, dubbed non-surface-apparentness, is

8 The non-surface-trueness for ck+Ec£ [”E] holds in the Halle–Sagey model of fea-
ture geometry (Sagey 1986, Halle 1992). In the Clements–Hume model (Clements
& Hume 1995), PAL-e is satisfied by [”E] by the fact that both [”] and [E] have the
feature [coronal], although [”] has it under the C-Place node whereas [E] has it
under the V-Place node. See note 19.

Mid vowel fronting in Ukrainian 5

https://doi.org/10.1017/S0952675705000424 Published online by Cambridge University Press

https://doi.org/10.1017/S0952675705000424


also illustrated by PAL-e. The process in question is Fronting (8a.ii), which,
like Palatalisation (8a.i), conspires to satisfy PAL-e. We see it in forms such
as the instrumental singular of los’, where the suffix -om is appended to the
soft stem: clOs’+Omc. Given Fronting as a strategy to satisfy PAL-e (here
cOc£[E] after a soft consonant), we expect the surface representation to be
[lOs’Em], but this is not what we find. Instead, the attested output is
[lOsEm]. The fronting of cOc to [E] is not surface-apparent, because its
trigger, soft cs’c, has been depalatalised by e-depalatalisation.

In sum, the operation of PAL-e in Ukrainian, specifically the conspiracy
that it induces (Palatalisation and Fronting), is both non-surface-true and
non-surface-apparent. It thus combines the types of opacity that normally
occur in unrelated processes.9 For example, McCarthy (1999) discusses
Arabic Raising as an instance of a non-surface-true process and Tiberian
Hebrew Epenthesis as an example of a non-surface-apparent process. The
operation of PAL-e in Ukrainian is an instance of an opaque conspiracy, a
case that has not been discussed in the literature before. A further ques-
tion, one which I will address below, is how such opaque conspiracies
should be analysed in OT: can they be handled by sympathy theory
(McCarthy 1999, 2003) or do they constitute evidence for derivational OT
(Kiparsky 1997, 2000, Rubach 1997, 2000a, b, 2002 and others)?

In addition to the discussion of theoretical issues, this article addresses
empirical issues in the grammar of Ukrainian. Ukrainian has been little
studied from the perspective of generative phonology. Specifically, Vowel
Fronting and Consonant Palatalisation before [E] have not been explored
in the generative literature to date.10 The data are drawn from my field-
work and from Ukrainian grammars, including Medushevskyj &
Zyatovska (1963), Zhovtobryukh & Kulyk (1965), Bilodid (1969a, b),
Buryachok et al. (1973), Zilyns’kyj (1979), Gryshchenko (1986), Rusa-
novskyj et al. (1986), Chukina et al. (1998) and Ponomareva (2001).11

This article is organised as follows. V1 considers consonant–mid vowel
configurations with respect to which PAL-e is vacuous: cC+Oc and cC’+Ec.
Their discussion creates an opportunity to introduce some descriptive
background facts of Ukrainian and to discover an e-depalatalisation pro-
cess that turns soft consonants into hard consonants before [E]. V2 looks at
the hard consonant–front vowel configuration, cC+Ec, and argues that, as
opposed to e-depalatalisation, Palatalisation is active in Ukrainian. V3 ad-
dresses the soft consonant–back vowel configuration, cC’+Oc, and shows
that Vowel Fronting, turning cOc into [E], is an opaque process. It is ar-
gued that the correct analysis is one that assumes the existence of two

9 But see Newton (1972), Kaisse (1977) and Idsardi (1998).
10 The generative literature on this subject is limited to one work: Foster (1966).

Foster briefly mentions Palatalisation before [E], but not Vowel Fronting. His
analysis is set in the framework of early generative phonology, preceding the
seminal Sound Pattern of English (Chomsky & Halle 1968).

11 I have conducted fieldwork over a period of several years primarily with speakers
fromWestern Ukraine, in particular with speakers from Lviv and fromMykulynci,
a town in the vicinity of Ternopil (see the acknowledgements above).
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derivational levels in the grammar of Ukrainian. V4 is a summary of the
most important results.

1 Vacuous configurations

The configurations that do not activate PAL-e, cC+Oc and cC’+Ec, occur
in Ukrainian because, like Russian, Ukrainian exhibits an opposition
between velarised [+back] and palatalised [�back] consonants. These
consonants are called ‘hard’ and ‘soft ’ respectively. Since all consonants
are either hard or soft, there are no neutral consonants. The opposition
hard vs. soft is contrastive, with soft consonants appearing in contexts
that do not warrant Palatalisation, i.e. before a back vowel, a word
boundary or a consonant.

(9) a. hard b. soft
sad
maska
∏as
zad
tahan
dar
cap
dzvonyty
nanos
rad
luk

[s]
[s]
[s]
[z]
[t]
[d]
[ts]
[dz]
[n]
[r]
[l]

‘garden’
‘mask’
‘time’
‘bottom’
‘tripod’
‘gift’
‘he-goat’
‘ring’
‘sediment’
‘satisfied’
‘bow’

s’ahty
bilorus’kyj
los’
z’at’
t’ahar
d’ad’a
c’ac’a
dz’avkaty
n’an’ka
r’ad
l’ut

[s’]
[s’]
[s’]
[z’]
[t’]
[d’]
[ts’]
[dz’]
[n’]
[r’]
[l’]

‘reach’
‘Belarus (adj)’
‘moose’
‘son-in-law’
‘burden’
‘uncle’
‘toy’
‘bark’
‘nanny’
‘row’
‘anger’

The ‘paired’, velarised–palatalised, oppositions in the class of coronals
are paralleled in the class of labials: [p]–[p’], [b]–[b’], [f]–[f’], [�]–[�’]
and [m]–[m’], e.g. riz’b’ar [b’] ‘sculptor’ vs. baran [b] ‘ram’ and sv’ato
‘holiday’ vs. svat ‘ father-in-law’.12Postalveolars, [S Z ”P], as well as velars,
[k x], are not paired at the underlying level, in the sense that they do not
show an opposition between [�back] and [+back]. In addition, Ukrainian
has a voiced laryngeal [H], transliterated as h, but, as I show in V2, it
derives from an underlying voiced velar fricative cGc.
The vocalic system of Ukrainian parallels those of Polish and Russian.

Relevant for our purposes is the class of mid vowels, which includes [E]
and [O], as in de [dE] ‘where’ and do [dO] ‘before’.13

12 In Western Ukraine, but not in Eastern Ukraine, soft labials are decomposed pho-
netically into sequences of labials followed by j (Bilodid 1969a, Zilyns’kyj 1979).
Note that [�] is a labiodental or bilabial approximant, depending on the dialect.

13 The other vowels are [i � u a], which are transliterated as i, y, u, a respectively. The
glide [j] is written j.
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Given these facts, we expect that the concatenation of a hard consonant
followed by [O] should occur not only inside morphemes but also across
morpheme boundaries. This is indeed the case, as the following examples
show.

(10) vod+a
korov+a
brat+om
sov+a
bab+oju
jazyk+ov+yj

‘water’
‘cow’
‘brother (masc instr sg)’
‘owl’
‘old woman (fem instr sg)’
‘linguistic’

The other concatenation for which PAL-e is vacuous, a soft consonant
followed by [E], does not occur in surface representations (except after
geminates; see (17) below). Instead, what we find is [CE] both inside
morphemes (11a) and across morpheme boundaries (11b).

(11) a.

b.

tepl+yj
nelad

[tE]
[nE]

‘warm’
‘disorder’

sered
ledve

[sErE]
[lE, úE]

‘among’
‘hardly’

brat [t] ‘brother (nom sg)’ brat+e
brat+ec’
brat+en’k+o

[tE]
[tE]
[tE]

(voc sg)

‘dear brother’
(dim)

The absence of palatalisation in [CE] contrasts with its presence in [C’i].
The occurrence of a soft consonant before i is exceptionless. That is, the
contrast between soft and hard consonants, otherwise robust in Ukrainian,
is neutralised in favour of [C’] before [i]. This neutralisation occurs both
inside morphemes (12a) and across morpheme boundaries (12b).

(12) a.

b. fem nom sg dat sg

did
vik
lis

[d’i]
[ú’i]
[l’i]

‘old man’
‘century’
‘forest’

bida
niby

[b’i]
[n’i]

‘poverty’
‘as if’

vod+a
ryb+a
voron+a
ªkol+a
korov+a

[d]
[b]
[n]
[l]
[ú]

‘water’
‘fish’
‘crow’
‘school’
‘cow’

vod+i
ryb+i
voron+i
ªkol+i
korov+i

[d’i]
[b’i]
[n’i]
[l’i]
[ú’i]

Furthermore, the same morpheme may exhibit both palatalisation before
[i] and the absence of palatalisation before [E].

(13) masc nom sg gen pl voc sg
lys
zavod
bal

[s]
[d]
[l]

‘fox’
‘factory’
‘dance’

lys+iv
zavod+iv
bal+iv

[s’i]
[d’i]
[l’i]

lys+e
zavod+e
bal+e

[sE]
[dE]
[lE]

8 Jerzy Rubach
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These data seem to indicate that Ukrainian simply does not have
Palatalisation before [E],14 which would mean that PAL-e is inactive as a
driver for Palatalisation. I argue in V2 that this is not true.
The question of whether there is Palatalisation before [E] is complicated

by the fact that Ukrainian has an independently motivated dissimilation
process, shown in (14).

(14) nom sg dat pl gen pl

nom sg dat pl dim

prystan’
mid’
hr’az’

‘harbour’
‘copper’
‘mud’

prystan’+am
mid’+am
hr’az’+am

[n’]
[d’]
[z’]

prystan+ej
mid+ej
hr’az+ej

[n]
[d]
[z]

test’
dol’+a
matun’+a

‘father-in-law’
‘fate’
‘mother’

test’+am
dol’+am
matun’+am

[t’]
[l’]
[n’]

test+en’ k+o
dol+en’ k+a
matun+e∏k+a

[t]
[l]
[n]

The soft consonants in (14) come from the underlying representation,
because they occur in contexts that do not warrant palatalisation: word-
finally and before back vowels. The occurrence of hard consonants before
[E] must therefore be an effect of dissimilation.

(15) e-DEPALATALISATION (e-DEPAL)

Consonants must be hard before [E].

From the formal point of view, in order to have an effect, e-DEPAL must
dominate IDENT[�back], the constraint given in (3a). Furthermore,
e-DEPAL conflicts with PAL-e, which mandates an agreement in backness
between a consonant and a mid vowel. Since the surface facts demand that
e-DEPAL win in this conflict, e-DEPAL must outrank PAL-e. In (16) we look
at the evaluation of prystan+ej ‘harbour (GENPL)’, restricting our attention
to the relevant portion of the word.

(16)

™
÷n’+Ej÷

*
*!

Ident[—bk]

nEj

n’Ej

e-Depal

*a.

b.

Pal-e

e-DEPAL is surface-true, except for geminates, which retain softness
before [E].15

14 Indeed, such a claim has been made in the literature; see Bilodid (1969a), de Bray
(1980), Rusanovskyj et al. (1986) and others.

15 Geminates come from two sources: in some words geminates are underlying and in
others they are derived. The instances where geminates are derived are collective or
abstract nouns that are created through a morphological process adding the suffix j.
The j is found on the surface in stems that end in [r], because [r] cannot geminate,
for instance nevirja ‘ faithlessness ’, whose structure is nevir+j+a. Other stems lose
the j and geminate the consonant (see Bilodid 1969a, Bethin 1998). The geminates
that do not come from the underlying representation are derived at level 1, where
Palatalisation is active (see below). e-depalatalisation is a level 2 process, so all
geminates, regardless of whether they are underlying or derived, are present as
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(17) l’l’+u
™yt’t’+a
vzut’t’+a
movlen’n’+a

‘I pour’
‘life’
‘shoes’
‘speech’

l’l’+eª
™yt’t’+ev+yj
vzut’t’+ev+yj
movlen’n’+ev+yj

[l’l’E]
[t’t’E]
[t’t’E]
[n’n’E]

‘you pour’
(adj)
(adj)
‘linguistic’

The generalisation in (17) is captured by an IDENT constraint.

(18) IDENT-GEM[�back]
[�back] on an input geminate must be preserved as [�back] on that
geminate in the output.

IDENT-GEM[�back] must outrank e-DEPAL, as documented for l’l’+e3 ‘you
pour’ in (19).

(19)

™
÷l’l’+ES÷

**!

Ident[—bk]

l’l’ES

llES

e-Depal

*
a.

b.

Pal-eIdent-gem[—bk]
*

Given that, with the exception of geminates, consonants are hard before
[E], we face the following question. Is it true, as claimed in the literature
(see note 14), that PAL-e is inactive in Ukrainian, or is it instead the case
that PAL-e is active, but its effects are erased by e-DEPAL?

The discussion in the sections VV2 and 3 shows that PAL-e is active in
Ukrainian. There are two sources of evidence for this contention, and in
fact the two relevant phenomena parallel the two responses to PAL-i de-
scribed for Russian in (4) and (5). First, velars are realised as postalveolars
before [E], a palatalisation effect caused by PAL-e. Second, cOc is realised as
[E] after an underlyingly palatalised consonant. In V3, this is shown to be
analogous to the frontingphenomenonobserved forhighvowels inRussian,
although the Ukrainian case is more complex, because underlying soft
consonants generally surface as hard consonants, satisfying e-DEPAL.

2 Consonant–front vowel configuration: palatalisation

This section deals with the consonant–front vowel configuration: cC+Ec.
The goal is to establish that PAL-e is active in Ukrainian in its function as
a driver for palatalisation.

The difficulty with discovering the effects of Palatalisation is that
Ukrainian has e-DEPAL, which removes [�back] on consonants that occur
before [E]. Consequently, for inputs such as brat+e cbrat+Ec, the vocative
singular of brat cbratc, there is no way to tell whether Palatalisation
attempts to apply but is blocked by e-DEPAL (e-DEPAL�PAL-e�
IDENT[+back]) or whether it is simply inactive because markedness is
dominated by faithfulness (IDENT[+back]�PAL-e, where e-DEPAL plays

inputs to level 2. Therefore the IDENT-GEM[�back] constraint protecting geminates
against e-DEPAL works exactly as desired, and we obtain the correct surface forms.
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no role in blocking Palatalisation). Suppose, however, that as a result of
Palatalisation some consonants were to change their place of articulation.
Then, the prediction is that these consonants should retain a trace of
Palatalisation by keeping the newly acquired place of articulation. This
prediction is a consequence of the fact that e-DEPAL merely mandates that
the consonant be hard before [E], but says nothing about the place of
articulation. Fortunately, Ukrainian offers evidence to test this prediction.
The case in point is the palatalisation of velars.
Velars change into non-anterior stridents in exactly the contexts where

words such as brat+e fail to provide evidence for Palatalisation.

(20) nom sg voc sga.
kozak
druh
l’ax

‘Cossack’
‘friend’
‘Pole’

koza∏+e
dru™
l’aª+e

[∫E]
[ZE]
[SE]

nom sg dimb.

inf past part

rik+a
pluh
svax+a
had’uk+a

‘river’
‘plough’
‘matchmaker’
‘viper’

ri∏+en’k+a
plu™+en’k+o
svaª+en’k+a
had’u∏+en’+a

[∫E]
[ZE]
[SE]
[∫E]

pek+ty
stryh+ty

‘bake’
‘shear’

pe∏+en+yj
stry™+en+yj

[∫E]
[ZE]

+e

The alternations between [k] and [”] and between [x] and [S] are clear, and
follow from the pattern attested elsewhere in the Slavic languages (for
example, in Polish; see Rubach 1984), but a comment is in order about the
status of h.
Phonetically, h in words such as had ‘reptile’, hnom ‘dwarf’ and noh+a

‘ leg’ is a voiced laryngeal [H]. Therefore [H] is assumed to be a phoneme in
descriptive grammars of Ukrainian (for example, Bilodid 1969a, Shevelov
1979, Rusanovskyj et al. 1986 and others). The inspection of contexts
indicates that [H] is limited to onsets. My fieldwork shows that [H] is re-
placed by a velar fricative [G] when it occurs in the coda. Thus, druh+a
‘ friend (GEN SG)’ has [H], while druh (NOM SG) has [G]. In a similar vein,
dialects that permit devoicing show an alternation between [H] and [x], as
in nihot’ [H] ‘nail ’ ~niht’+a [x] (GEN SG) and leh+en’k+o [H] ‘very lightly’
~leh+k+o [x] ‘ lightly’. These observations, coupled with the fact that we
find [Z] for h in the contexts in which [k x] alternate with [”S], lead to the
conclusion that Ukrainian has an underlying cGc that is realised as [H] in
the onset and as a velar fricative in the coda. In sum, the class of alter-
nations in (20) is typical for Velar Palatalisation, which is a classic process
of Slavic (see Rubach 1984). Schematically:

(21) Velar Palatalisation

k G x£ ” Z S before front vowels

Mid vowel fronting in Ukrainian 11
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Velar Palatalisation is sensitive to the derived environment condition
(Kiparsky 1973), in the sense that it operates across morpheme boundaries
but not inside morphemes (roots),16 where velars may be followed by [E],
e.g. hokej ‘hockey’, ahent ‘agent’ and xeruvyn ‘cherubin’.17

Now the question is how Velar Palatalisation can be analysed in OT.
I assume here the Halle–Sagey model of feature geometry (Sagey 1986,
Halle 1992). In this model, front vowels are [�back], and the feature
[back] is a dependent of the DORSAL node. Palatalisation is a secondary
articulation effect, so it is represented as an additional DORSAL [�back]
specification appearing under the PLACE node alongside the primary
articulation. That is, palatalised consonants are complex segments. The
relevant fragment of the feature tree for a palatalised postalveolar is shown
in (22).

(22)

dorscor

place

[—back][—ant]

The operation of Velar Palatalisation must therefore pass through a stage
at which a postalveolar such as [”] is soft, i.e. [�back], because the feature
that spreads from the palatalising context, here cEc, is [�back]. The
problem is that ck+Ec in Ukrainian surfaces as [”E], rather than as [”’E],
where [”’] is [�back]. The reason why the [”] in [”E] is hard is clear:
Ukrainian has e-DEPAL, so palatalised consonants before [E] must lose
their [�back] specification. In effect then, the mapping of ck+Ec to [”E]
violates PAL-e, because [”] is hard before a front vowel and hence [”] and
[E] disagree in backness. We face a paradox: PAL-e triggers the change
from a velar to a postalveolar, and yet it is violated in surface represen-
tation (an effect of e-DEPAL). This paradox is easily solved if we assume a
derivational version of OT (Kiparsky 1997, 2000, Rubach 1997, 2000a, b

16 A reviewer asks whether Velar Palatalisation could not be recast in terms of allo-
morphy. In this analysis, all the outputs of Velar Palatalisation are listed as
allomorphs in the lexicon. For instance, the surface allomorph [kOza”] of kozač+e,
the vocative singular of kozak, is listed in the underlying representation as ckOza”c,
alongside the allomorph ckOzakc. (The latter is what would normally be assumed to
be the only underlying representation of the morpheme meaning ‘Cossack’.) Now,
to derive the vocative singular kozač+e, all that we need to do is to select the allo-
morph ckOza”c (rather than ckOzakc) when a word-formation rule has added cEc to
create the vocative singular form.
This analysis is untenable empirically. The alternation between velars and post-

alveolars is productive in the sense that it occurs with new words (for instance,
names) and with nonce forms. Thus, a nonce word such as marak would have the
diminutive marač+en’k+o, even though the allomorph cmara”c is not listed in the
lexicon, because marak is not a word of Ukrainian.

17 See Kubowicz (2002) for a discussion of derived environments in OT.
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and others).18 At level 1, ck+Ec has /”’E/ as its optimal output, where the
soft /”’/ is [�back], so PAL-e is satisfied. e-DEPAL is not active at this level,
because it is bottom-ranked. At level 2, where the optimal output from
level 1, /”’E/, is the input, PAL-e and e-DEPAL change places. With e-DEPAL

ranked above PAL-e, the optimal output has a hard consonant: i.e. /”’E/
£[”E], which is the correct surface form for Ukrainian.19 The details of
the analysis are as follows.20

The most natural way in which the inputs ck+E G+E x+Ec can satisfy
PAL-e is a change from a velar to a palatalised velar: ck+E G+E x+Ec£/k’+E
G’+E x’+E/, because then the consonant and the vowel agree in backness,
but this is not what happens. To prevent this, we need a constraint that
prohibits palatalised velars (Zubritskaya 1995).

(23) *SOFTDORSAL

Don’t be a [�back] dorsal.

With /kE GE xE/ and /k’E G’E x’E/ being outlawed by PAL-e and *SOFT

DORSAL respectively, velars are forced to change their place of
articulation. The natural change is from DORSAL to CORONAL rather than
to LABIAL since, universally, *LAB�*COR (Prince & Smolensky 1993).
However, the matter is far from settled. The default coronals are
[+anterior] because, universally, *[�ant]�*[+ant], so how can we obtain
[” Z S], which are [�anterior], from ck G xc?
The first point to note is that the optimal outputs at level 1 are soft /”’E

Z’E S’E/, as demanded by PAL-e. The hardness of consonants before [E] is
a function of e-DEPAL that becomes active only at level 2, as already
mentioned. Given that we need to obtain /”’E Z’E S’E/ from ckE GE xEc,
there are two changes that are necessary in addition to the spreading of

18 Positing derivational levels in the sense of domains is as old as OT itself and goes
back to McCarthy & Prince (1993), who permit a level distinction at the interface
between the stem and the prefix–stem morphology. Essential for the model adopted
here is a different property: constraints may be reranked between levels. This
option is not allowed by McCarthy & Prince (1993).

19 A reviewer points out that a derivational step in the analysis of Velar Palatalisation
can be avoided if we assume the Clements–Hume model of feature geometry
(Clements & Hume 1995); see note 8. In this model, front vowels are characterised
as carrying the feature [coronal] under the V-place node. Since, obviously, the
postalveolar outputs of Velar Palatalisation are coronal (where [coronal] is under the
C-place node), PAL-e is satisfied by candidates such as [”E].
This analysis might be correct for the Velar Palatalisation data discussed here,

because the Ukrainian pattern is not sufficiently complex. The facts of Polish in
Rubach (2003a) are more complex, and do not yield to an analysis within the
Clements–Hume model of feature geometry.
Ultimately, the question of which theory of feature geometry, the Halle–Sagey

model or the Clements–Hume model, is supported by Slavic palatalisations can be
answered only when a complete typology of the relevant processes has been estab-
lished. Achieving this goal would require a large-scale research agenda, involving
much more work than has been done so far. See also the criticism of the
Clements–Hume model in Flemming (1995) and Halle et al. (2000).

20 The analysis shown below is supported independently by Velar Palatalisation in
Polish, which exhibits a much greater complexity than Velar Palatalisation in
Ukrainian. See Rubach (2003b).
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[�back]. We must make sure, first, that the place of articulation is
[�anterior] and, second, that the outputs acquire the feature [+strident].21
Thus, the input ckc changes into a non-anterior affricate /”’/. The task of
discovering the relevant constraints is aided by typological facts that
characterise the Slavic languages.

Palatalisation in Slovak produces non-anterior segments (Rubach
1993).

(24)
nom sg loc sg
Slovak palatalisation ([t’ d’ ¿ +] are prepalatal consonants)

brat
hrad
pan
sokol

[t]
[t]
[n]
[l]

‘brother’
‘castle’
‘sir’
‘falcon’

brat+e
hrad+e
pan+e
sokol+e

[t’]
[d’]
[¿]
[+]

The Slovak facts suggest that there is a segment-inventory constraint that
prohibits palatalised anterior coronals.

(25) POSTERIORITY (POSTERIOR)

Don’t be a palatalised anterior coronal.

Like any other constraint, POSTERIOR is violable. For example,
Palatalisation in Russian produces palatalised dentals, i.e. place of articu-
lation does not change under palatalisation.

(26)
nom sg loc sg
Russian palatalisation

brat
gorod
zvon
zal

[t]
[t]
[n]
[l]

‘brother’
‘town’
‘bell’
‘room’

brat+e
gorod+e
zvon+e
zal+e

[t’]
[d’]
[n’]
[l’]

The retention of the dental place of articulation under palatalisation is the
effect of IDENT[+ant].

(27) IDENT[+ant]
[+anterior] on the input segment must be preserved as [+anterior] on
that segment in the output.

With the ranking IDENT[+ant]�POSTERIOR, Palatalisation in Russian does
not induce changes in the place of articulation. In contrast, Slovak does
display such changes, so the ranking in Slovak must be POSTERIOR�
IDENT[+ant].

Returning to Ukrainian ck+Ec£/”’+E/ at level 1, we note that
POSTERIOR by itself is insufficient to derive an affricate from a stop. All

21 I assume with Rubach (1994) that affricates are strident stops, a view that goes back
to Jakobson et al. (1951).
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that POSTERIOR can guarantee is that ckcwill turn into a non-anterior stop.
We need to make sure that the stop becomes [+strident]. Enlightening in
this respect is the observation that in Vilnius Polish, a dialect of Polish
spoken in Lithuania, stops become affricates under palatalisation (Turska
1983).

(28) Vilnius Polish
kompot [t] ‘fruit salad (nom sg)’ kompoci+e

kompoc+ik
[ts’E]
[ts’i]

(loc sg)

(dim)

sad [t] ‘orchard (nom sg)’ sadzi+e
sadz+ik

[dz’E]
[dz’i]

(loc sg)

(dim)

The relevant constraint, which I call STRIDENCY, prohibits non-strident
palatalised coronals.22

(29) STRIDENCY (STRID)

Don’t be a palatalised non-strident coronal.23

The combined effect of POSTERIOR and STRID is that ck+Ec must change
into /”’E/ in Ukrainian. Such a change is a violation of *COR, because the
input dorsal ckc is replaced by a coronal in the output.

(30) *COR

Don’t be a coronal.

Needless to say, *COR is dominated by IDENT[COR], mandating the pres-
ervation of the coronal place of articulation in the output. The point is that
*COR should not have the effect of eliminating coronals that come from the
underlying representation.
The evaluation of ck+Ec changing into /”’E/ is now as shown in (31).

Note that (31e) is a palatalised dental stop, as in Russian, while (31g) is
a prepalatal stop, as in Slovak. For compactness, I omit the irrelevant
constraints such as IDENT[�back] and IDENT[COR], because they play no
role in the evaluation that has a dorsal in the input.

22 A reviewer suggests that the relevant parameter for STRID is [�anterior]. Even
though this might be true for some languages, it is inappropriate for the Slavic
languages, because, as shown by Vilnius Polish, dentals, which are [+anterior], need
to be within the purview of STRID.

23 Sonorants do not become strident, a fact that is regulated by a separate constraint.
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(31)

™
÷k+E÷

*!

*!

Ident[—bk]

∫’E

k@

kE

k’E

t’E

∫E

t’E

∫@

*!

*!

a.

b.

c.

d.

e.

f.

g.

h.

Pal-e

*!

Level 1: ÷k+E÷ £ /∫’E/

*SoftDors Posterior Strid *Cor e-Depal

*! *

*!

*

*
*
*
*

*

*
*

*

As noted earlier, PAL-e and e-DEPAL change places at level 2. The evalu-
ation proceeds as in (32), where inactive constraints have been omitted. I
assume that the IDENT constraints (not shown here) do not permit the
change of the input affricate into any other segment.

(32)

™
/∫’E/

*
*!

Ident[—bk]

∫E

∫’E

∫@

e-Depal

*

**!

a.

b.

c.

Pal-e

Level 2: /∫’E/ £ [∫E]

Since, as just shown, PAL-e is active in its palatalisation function, the
question is what happens when non-velar stems occur before [E], as in
brat+e, the vocative singular of brat. The analysis predicts that brat+e
undergoes Palatalisation at level 1, because PAL-e is ranked above e-DEPAL

at this level. However, the evaluation at level 2, where PAL-e and e-DEPAL

are reranked, reverses the effect of Palatalisation derived at level 1, so the
attested surface form is [bratE], with a hard [t].24 We know that such a
reversal can take place because, as documented in V1, stems that have
underlying palatalised consonants lose their palatalisation before [E]. For
example, dyn’+a [d�n’a], underlying cd�n’+ac ‘melon (FEM NOM SG)’,
appears as dyn+ej [d�nEj] in the genitive plural.

(33)

™
÷brat+E÷

*!
*

Ident[—bk]

brat’E

bratE

brat@

e-Depal

*!

a.

b.

c.

Pal-e

Level 1: ÷brat+E÷ £ /brat’E/a.

Ident[+bk]
*

24 Given the level distinction, the depalatalisation in prystan+ej, given earlier in (16),
takes place at level 2. Nothing happens at level 1, because e-DEPAL is inactive at this
level.
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™
/brat’E/

*!
*

Ident[—bk]

bratE

brat’E

brat@

Pal-e
*

**!

a.

b.

c.

e-Depal

Level 2: /brat’E/ £ [bratE]b.

Ident[+bk]

This analysis shows a Duke-of-York derivational effect (Pullum 1976):
Palatalisation occurs at level 1 but its result is undone by e-DEPAL at
level 2.25

The analysis for velars in (31) and (32) has no adverse effects on the
palatalisation of dentals in (33). Notice that for dentals it is crucial that
POSTERIOR does not force them to become non-anteriors at level 1, because
they would then not be able to return to the dental place of articulation at
level 2 shown in (33b). There is no problem, however. Dentals are [+an-
terior] in the input representation, so IDENT[+ant]�POSTERIOR thwarts
the shift to non-anteriors. In contrast, velars are defined by the DORSAL

node and are not within the purview of [+anterior], which is under the
CORONAL node. Consequently, IDENT[+ant] plays no role with velar
inputs, and hence POSTERIOR takes its toll.
Attention should be drawn to the fact that three independent con-

straints are sensitive to the [�back] feature at the intermediate level of
Velar Palatalisation: PAL-e, POSTERIOR and STRID. The latter two are
segment-inventory constraints that are active at level 1, but not at level 2,
where morpheme-internal palatalisation gives [k’ G’ x’].
To conclude, contrary to appearances, PAL-e is active in Ukrainian, but

its operation is masked in part by e-DEPAL. The tangible effects of PAL-e
are found with the palatalisation of velars, because velars change their
place of articulation to non-anterior coronals. e-DEPAL removes the
[�back] feature on the outputs of Velar Palatalisation from level 1, but it
cannot reverse the fact that velars have changed into non-anterior stridents.
A point of interest is that levels 1 and 2 are both word-internal, because

e-DEPAL does not apply across word boundaries, for example, cil’ eksper-
ymenta ‘ the aim of the experiment’ surfaces with [l’#E] rather than with
[l#E]. Even though this is not required by the data, nothing stands in the
way of regarding level 1 as the stem level (root+suffixes) and level 2 as the
word level (stem+prefixes), as in Kiparsky (2000).

3 Soft consonant–back vowel configuration: o-fronting

The goal of this section is to show that PAL-e in its o-fronting function is
active, but that the process is opaque. V3.1 reviews the relevant data. V3.2
attempts to analyse these data by assuming that cC’+Oc£[CE] is due to

25 See Rubach (2003a) for further exemplification of Duke-of-York derivational
effects.
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transparent feature movement, so no phonological opacity is involved: the
[�back] of the consonant is transferred to the vowel. However, this
analysis turns out to be untenable. On the one hand, it complicates OT as
a theory and, on the other hand, it is unable to account for the full range of
attested facts. The failure of the feature-movement account leads to the
conclusion that o-fronting is an opaque process. V3.3 addresses the issue of
opacity and argues that o-fronting should be analysed derivationally by
appealing to the two levels established independently in the analysis of
Velar Palatalisation. V3.4 demonstrates that an alternative analysis in
terms of sympathy theory fails, thereby strengthening the conclusion from
V3.3 that the opacity of o-fronting provides evidence for derivational levels
in OT.

3.1 Review of the data

Underlying soft consonants cause the fronting of cOc to [E] in a host of
disparate suffixes, exemplified in (34). The evidence for the consonant
being soft in the underlying representation derives from the fact that it
occurs in contexts that do not warrant Palatalisation: at the end of the
word or before a back vowel. The soft consonant triggers o-fronting, but
then depalatalises, an effect of e-DEPAL.

(34) masc instr sg -oma.
lys
bal

‘fox’
‘grade’

lys+om
bal+om

[s]
[l]

[s]
[l]

los’
pryjatel’

‘moose’
‘friend’

los+em
pryjatel+em

[s’]
[l’]

[s]
[l]

masc dat sg -ovib.
lys
bal

lys+ovi
bal+ovi

[s]
[l]

[s]
[l]

los’
pryjatel’

los+evi
pryjatel+evi

[s’]
[l’]

[s]
[l]

neut nom sg -o and neut voc sg -oc.
kol+o
per+o

[l]
[r]

pol+e
mor+e

[l]
[r]

‘wheel’
‘feather’
‘field’
‘sea’

(kol+o  and per+o are hard stems – cf. the genitive singulars kol+a
[l] and per+a [r] – whereas pol+e and mor+e are soft stems – cf.  the
genitive singulars pol’+a [l’] and mor’+a [r’].)

neut instr sg -omd.
kol+om
per+om

[l]
[r]

pol+em
mor+em

[l]
[r]
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fem instr sg -ojue.
stin+a
skal+a

‘wall’
‘rock’

stin+oju
skal+oju

[n]
[l]

[n]
[l]

dyn’+a
dol’+a

‘melon’
‘fate’

dyn+eju
dol+eju

[n’]
[l’]

[n]
[l]

fem voc sg -o26f.
stin+o
skal+o

[n]
[l]

dyn+e
dol+e

[n]
[l]

adjectivising -ov27g.
stol
pan

‘table’
‘master’

stol+ov+yj
pan+ov+yj

[l]
[n]

[l]
[n]

ª∏avel’
vyªn’+a

‘sorrel’
‘sour cherry’

ª∏avl+ev+yj
vyªn+ev+yj

[l’]
[n’]

[l]
[n]

linking morpheme -oh.
mal+o+vir
vod+o+nos

[l]
[d]

zeml+e+vlasnyk
hr’az+e+likuval’nyj

[l]
[z]

‘person who doubts’
‘person carrying water’
‘landowner’
‘treatable with mud’

(mal+y ‘little’ and vod+a ‘water’ are hard stems, whereas zeml’+a
‘land’ and hr’az’ ‘mud’ are soft stems.)
example showing multiple suxesi.
stal’ (gen pl)

(voc sg)

(adj)

‘foundry oven’

stal+ej
stal+e
stal+ev+yj
stal+e+var

[l’] [l]
[l]
[l]
[l]

‘steel (fem nom sg)’ 

The observation is that these examples show a coincidence of two pro-
cesses: o-fronting (cOc£[E] after a soft consonant – an effect of PAL-e) and
e-DEPAL (cC’c£[C] before [E]).
o-fronting has exceptions, as shown by the fact that [O] rather than [E]

appears after a soft consonant in (35).28

26 The fact that the vocative singular for neuter and feminine nouns both have cOc does
not mean that they are the same suffix. Slavic languages, including Ukrainian,
exhibit a great deal of syncretism. For example, the feminine nominative, accusative
and genitive singulars, the neuter genitive singular and the neuter nominative,
accusative and vocative plurals are all represented as a in Ukrainian.

27 A reviewer points out that dictionaries list .yt’t’+ov+yj, which violates o-fronting,
as an alternative form for .yt’t’+ev+yj ‘ life (ADJ)’.

28 Thanks to a reviewer for drawing my attention to this fact. The reviewer asks fur-
ther why the noun 3kolar ‘schoolboy’ triggers o-fronting in, for example, 3kolar+em
(MASC INSTR SG)’ – see (34a) – but appears with the hard [r] in the genitive singular
3kolar+a, as opposed to kobzar+em ‘singer of tales (MASC INSTR SG)’, which behaves
as expected, and appears with a soft [r ’] in the genitive singular kobzar ’+a. The
answer is that 3kolar belongs to the so-called ‘mixed declension’, which includes a
handful of nouns that exhibit stem suppletion. Some cases of the paradigm are
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(35) adv
masc gen sg
masc dat sg
fem gen sg
fem instr sg

-o
-oho
-omu
-oji
-oju

syl’n’+o
syl’n’+oho
syl’n’+omu
syl’n’+oji
syl’n’+oju

‘strongly’
‘strong’

[n’O]
[n’O]
[n’O]
[n’O]
[n’O]

Similarly, inside roots we find both [CO] and [C’O].

(36) lob
doroh+a
som

‘forehead’
‘road’
‘catfish’

l’ox
d’ohot’
s’omh+a

[l’O]
[d’O]
[s’O]

‘dungeon’
‘tar’
‘salmon’

[lO]
[dO]
[sO]

3.2 Transparent analysis

The facts of o-fronting and e-DEPAL make PAL-e both not surface-appar-
ent and not surface-true (recall the discussion in the introductory section).
The input representation clOs’+Omc for los+em ‘moose (INSTR SG)’ has
[lOsEm] as its output, which raises two questions. First, why does the cOc
front to [E] if the trigger of the process, the soft cs’c in the input, surfaces
as a hard consonant in [lOsEm]? Thus, PAL-e in its function of turning
cC’+Oc into [C’E] is not surface-apparent. Second, [lOsEm] violates PAL-e,
because [s] and [E] do not agree in backness, so PAL-e is not surface-true.
Since non-surface-apparentness and non-surface-trueness areMcCarthy’s
(1999) criteria for diagnosing opacity, PAL-e appears to be an opaque
process. It is therefore not surprising that our system of constraints is not
able to yield the correct result for los+em, as shown in (37).29 Recall that
e-DEPALmust outrankPAL-e andIDENT[�back], otherwiseDepalatalisation
could never take place in the optimal output. PAL-e drives Palatalisation
and o-fronting, so it is ranked above IDENT[+back], which militates
against these changes. IDENT[+back] in turn is outranked by IDENT[�back],
because Ukrainian chooses Fronting and Palatalisation rather than
Retraction and Depalatalisation as strategies to satisfy PAL-e. (e-DEPAL is
an independent constraint.)

ë

ì

÷lOs’+Om÷
* !

* !
* !

Ident[—bk]

lOsEm

lOs’Em

lOs’Om

lOsOm

e-Depal

*

*

a.

b.

c.

d.

Pal-e(37)
Ident[+bk]

*
*

based on the hard stem (for instance, the genitive singular) and some on the soft
stem (for instance, the instrumental singular and the nominative plural, which
surface as [Em] and [i] respectively).

29 The candidate [lOs’+�m], with the front rounded vowel [�], is not considered,
because [�] does not exist in Ukrainian. This means that the segment-inventory
constraint *[�] is undominated and, consequently, [lOs’+�m] can never be optimal.
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The desired winner, candidate (37a), has lost to the undesired output,
candidate (37d). Notice that there is no way of repairing the analysis by the
manipulation of ranking between the constraints, because the desired
output [lOsEm] has a superset of the violations of the undesired winner
[lOsOm] (37d).
A reviewer points out that the mapping of cC’Oc to [CE], as in

clOs’+Omc£[lOsEm], need not be regarded as opaque. It can be seen as an
effect of moving [�back] from the consonant to the vowel, which is a
transparent rather than an opaque operation. Below I present the feature-
movement analysis and pursue its consequences for OT as a theoretical
framework and for the grammar of Ukrainian. I show that feature move-
ment requires a significant extension of the OT machinery, whose sole
raison d’être is to avoid opacity. I also point out that feature movement has
undesirable empirical consequences for the grammar of Ukrainian.
A feature-movement analysis of o-fronting is founded on the assump-

tion that the OT framework can be extended to include MAX[F], a new
class of constraints.30 Specifically, the mapping from cC’Oc to [CE] is an
effect of the high-ranked MAX[�back]. Informally:

(38) MAX[�back]
[�back] of the input string must be preserved in the output string.

From the perspective of this analysis, the difference between IDENT[F]
and MAX[F] is that the former specifies the locus in the output where F
must occur, while the latter does not. IDENT[F] achieves this end through
correspondence: F must be found in the output segment that corresponds
to the input segment which hosts F. MAX[F] is not restricted in this way,
so F can move and occur anywhere in the output string (see below).
It appears that this is exactly what happens in Ukrainian: the [�back] of
the consonant moves to the vowel, causing it to front, cC’Oc£[CE]. This
analysis is troubled in several essential ways.
An evaluation of losem, clOs’+Omc£[lOsEm], shows that the conjoined

effort of PAL-e and MAX[�back] does not yield the correct result.

ë

ì

÷lOs’+Om÷
*

*
* !

Ident[—bk]

lOsEm

lOs’Em

lOs’Om

lOsOm

e-Depal

* !

*

a.

b.

c.

d.

Pal-e(39)
Ident[+bk]

*
*

Max[—bk]

* !

There is no ranking of constraints in (39) that can deliver the correct
result, because [lOsEm], the desired output, has a superset of violations of
[lOs’Om], the undesired winner. To salvage the analysis, we need to find a

30 The possibility that correspondence relations could be extended to features was
originally raised by McCarthy & Prince (1995). This extension is exemplified
by Lombardi (1998), Walker (1999) and Zhang (2000). See Rubach (2000b) for
discussion.
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way of excluding [lOs’Om] as the winner. A reviewer suggests that the
solution is to introduce a new constraint that bans the configuration of a
soft consonant followed by a mid back vowel, which is what we see in
[lOs’+Om], but crucially not in [lOs’Em]. The putative constraint is stated
in (40).

(40) *C’o

A palatalised consonant cannot be followed by a mid back vowel.

We need one further stipulation: *C’o must be ranked above PAL-e, so
that [lOs’Om], the unwanted winner, can be eliminated. The analysis now
works, as shown in (41).

™
÷lOs’+Om÷

*

*
* !

Ident[—bk]

lOsEm

lOs’Em

lOs’Om

lOsOm

e-Depal

*

*

a.

b.

c.

d.

Pal-e(41)
Ident[+bk]

*
*

Max[—bk]

* !
* !

*C’o

The success comes at a cost: in addition to some ranking stipulations,
we need to postulate *C’o as a new constraint. This is a problem, because
*C’o, a markedness constraint, duplicates PAL-e.31

Duplication is not the only problem faced by the transparent analysis.
Additional theoretical machinery is necessary to ensure that feature
movement works correctly. This point is illustrated by two examples:
los+evi ‘moose (DAT SG)’ and radost+ej ‘ joy (GEN PL)’.

On a general level, a version of OT that recognises MAX[F] constraints
treats features as entities rather than as properties of segments. That is, a
correspondence relation between input and output is defined for each
feature. For instance, MAX[�back] requires that the [�back] feature of the
input have an output correspondent. In order to determine whether such
constraints are satisfied in an output candidate, features must be indexed.
This theory is more complex than standard OT, because the indexing
of features does not obviate the need for the indexing of segments (see
below).

Let us consider losevi, the dative singular of los’, where the input
clOs’+O�ic must be mapped to [lOsE�’i], the attested output form, which
exhibits three changes: first, cs’c has depalatalised to [s], second, cOc has
fronted to [E] and third, c�c has palatalised to [�’]. The last change is an

31 It appears that this cost might be lessened by assuming that PAL-e does not exist as a
constraint. Rather, we have *C’o, which bans a string with a soft consonant followed
by a mid back vowel, and *Ce, which bans the reverse configuration: a hard con-
sonant followed by a front vowel. The advantage of this view is illusory, because a
significant generalisation has been missed: putative *C’o and *Ce lose sight of the
fact that they both conspire to avoid a string of a consonant and a mid vowel that
disagrees in backness, a generalisation that PAL-e is designed to capture. Also, the
parallel with the Russian analysis in (4) and (5) breaks down, leading to a system of
constraints that is not coherent.
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effect of PAL-i, the constraint stated in (1), which is active not only in
Russian but also in Ukrainian (see (12) in V1). The situation here is dif-
ferent from that found in clos’+Omc£[losEm] in (41), because the
underlying representation clOs’+O�ic contains two instances of [�back]:
one on the consonant cs’c and the other on the vowel cic.
MAX[�back] is satisfied not only by [lOsE�’i], the attested surface form,

but also by some other candidates that need to be excluded. For example,
the [�back] from cs’c can dock onto [l], yielding the incorrect output
*[l’OsO�’i]. Such a candidate is a viable output in Ukrainian, which has
words such as l’ox [l’Ox] ‘dungeon’, mentioned in (36).
In order to exclude *[l’OsO�’i], we need to complicate the grammar by

adding a root-faithfulness constraint prohibiting the addition of [�back]
on consonants in the root morpheme. But appealing to root faithfulness is
insufficient to eliminate the candidate *[lOsO�’i]. There, in one analysis,
the [�back] from cs’c has travelled to [�’], and [�’] is part of the suffix, so
root faithfulness cannot block this transfer.
A different analysis of clOs’+O�ic£*[lOsO�’i] is possible. The palatalisa-

tion of c�c can come from spreading, which means that [�’] and [i] would
share the same [�back] feature. If the occurrences of [�back] are indexed,
then this candidate is excluded by MAX[�back], because the [�back] from
the cs’c has no correspondent in the surface representation.
Yet another scenario for the incorrect output *[lOsO�’i] is possible: the

[�back] from cs’c can dock on the [i], which would then contain two
occurrences of [�back]. To exclude this possibility, we would need to
postulate a new constraint, which we might call OVERKILL[�back], that
would ban more than one occurrence of [�back] on a segment.
The list of negative consequences of admitting MAX[�back] as a con-

straint is not yet complete. Consider rad+ost+ej [radOstEj] ‘ joy (GEN PL)’,
derived by the addition of the genitive singular suffix cejc (cf. the
examples in (14)). The underlying representation has ct’c, not ctc, because
[t’] is found before back vowels, as in the dative plural rad+ost’+am [t’a].
The surface representation of the genitive plural form [radOstEj], where
the t is hard, is an effect of e-DEPAL. But, given the input crad+Ost’+Ejc,
what precludes the incorrect output *[radEstEj]? In this output, [�back]
from ct’c has surfaced on the vowel, causing it to front from cOc to [E],
exactly as in the feature-movement analysis of clOs’+Omc£[lOsEm] in (41).
Root faithfulness has no jurisdiction over the movement of [�back] from
ct’c to cOc, yielding [E] in *[radEstEj]. The reason is that the mapping of
cOc to [E] occurs in the suffix and not in the root.
In order to block the movement of [�back] in [radOstEj], from

crad+Ost’+Ejc, but to permit it in [lOsE�’i], from clOs’+O�ic, we need to
stipulate that [�back] can move only and exclusively to the neighbouring
segment. This stipulation is particularly disturbing, because it is then an
accident that MAX[�back], a constraint that, unlike IDENT[�back], is not
bound to a specific locus, has a purely local effect, the kind of effect that
simulates derivation. Further, the neighbouring segment restriction, a
new type of constraint, shows that feature indexing does not simplify the
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theory by making superfluous the indexing of segments, because, in order
to be effective, this constraint must know which segment a given occur-
rence of [�back] has been relocated to.

As if these complications in the grammar were not enough, we need
to restrict the movement of [�back] further, by penalising its occurrence
on the s in the candidate *[rados’tEj]. Notice that s fulfils the locality
restriction, since it is a neighbour of ct’c in the input representaion
crad+Ost’+Ejc. Since s is in the suffix and hence outside the jurisdiction of
root faithfulness, it becomes necessary to stipulate yet another restriction
on feature movement, that the [�back] from the consonant must dock on
the vowel, as in the o-fronting cases, and not on another consonant. This
stipulation, as well as the above-mentioned OVERKILL[�back] and the
neighbouring segment restriction, are liabilities of the feature-movement
analysis.

The credibility of the feature-movement analysis is undermined further
by the fact that MAX[�back] is insufficient to handle all the data. The
examples in (42), involving geminates, show that cOc fronts to [E] without
concomitant loss of palatalisation on the consonant. Evidently, o-fronting
in (42) is due to spreading and not to feature movement.

adjectivising -ov (cf. (34g))a.(42)

linking morpheme -o (cf. (34h))b.

‘table (adj)’
‘life (adj)’

stol+ov+yj
™yt’t’+ev+yj

‘correct orthography’
‘curriculum vitae’

prav+o+pys
™yt’t’+e+pys

These data show that the transparent analysis of o-fronting based on
MAX[�back] leads to an asymmetry: in los+em (41) the fronting is caused
by feature movement, while in .yt’t’+ev+yj it is caused by feature
spreading.

MAX[�back] as a constraint also has empirical problems. On the one
hand, it predicts the wrong output forms in a fragment of Ukrainian
phonology that has nothing to do with o-fronting. On the other, it is in-
sufficient to provide a complete and adequate account for the attested facts
of the o-fronting pattern.

The wrong predictions made by MAX[Aback] come to light when we
look at the process of j-deletion, which Ukrainian shares with other Slavic
languages: the glide j is deleted before consonants.

(43) a.

b.

myj+u
myj+eª

÷mîj+u÷
÷mîj+ES÷

‘I wash’
‘you wash’

my+ty ÷mîj+tî÷ £ [mîtî] ‘to wash’

According to MAX[�back], the deletion of cjc in my+ty should leave a
trace in the output representation. Specifically, either the c�c of the root
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cm�jc should front to [i] or the ctc of the suffix should palatalise to [t’], but
neither of these changes is attested.32

Finally, the feature-movement analysis does not account for the full
range of the o-fronting facts. Recall (see (35)–(36) in V3.1) that cOc does
not front after a soft consonant in roots (36) and in some suffixes (35).
Thus, we have [O] rather than [E] in, for example, l’ox ‘dungeon’ and
syl’n’+omu ‘strong (MASC DAT SG)’. MAX[�back] predicts *[lEx] and
*[s�l’nEmu], with [�back] transferred from the consonant to the vowel on
the pattern of clOs’+Omc£[lOsEm], but these are incorrect surface forms.33

I conclude that the transparent analysis of o-fronting, based on
MAX[�back], is incorrect. It is flawed from both theoretical and empirical
perspectives. On the one hand, it complicates OT by enriching the theory
to include MAX[F], a new family of constraints, and by introducing a
number of stipulations. On the other hand, it complicates the grammar of
Ukrainian by activating a host of otherwise inactive constraints and by
producing an asymmetry in the treatment of o-fronting (42). Furthermore,
in the fragments of the grammar that deal with j-deletion and with the
surface violations of o-fronting, MAX[�back] yields an analysis that is
empirically incorrect.

3.3 Derivational analysis

The observation that emerges from the previous section, as well as from
V3.1, is that o-fronting is challenged by a large number of counter-
examples in the surface representation. The counterexamples can be
accommodated and explained if we assume that o-fronting is no longer
an active process of Ukrainian. Rather, it operated productively at some
point in the history of Ukrainian, leaving behind allomorphs that are now
present in the underlying representation. In this view, each of the deri-
vational or inflectional morphemes in (34) has two allomorphs, one with
cOc and the other with cEc ; for example, the masculine instrumental
singular ending is represented as both cOmc and cEmc. The former occurs
in the surface representation of words such as lys+om, whereas the latter is
found in words such as los+em. Given that cEmc exists in the underlying
representation, it appears that deriving los+em is a simple concatenation of
morphemes, where o-fronting (PAL-e) has no role to play. I show below
that this contention is false and that o-fronting is active in Ukrainian,
albeit it works under a different guise: it accounts for the distribution of
the allomorphs.
Counter to expectation, the allomorphy approach to o-fronting does not

eliminate opacity, because the distribution of the allomorphs is hampered

32 The former change, c�c£ [i], can be blocked by root faithfulness, but the latter
cannot. Activating root faithfulness would be yet another complication of the
grammar.

33 The absence of *[lEx] could be explained by postulating a root-faithfulness con-
straint, but this constraint would have nothing to say about syl’n’+omu, because the
violation of o-fronting is in the suffix and not in the root.
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by the operation of e-DEPAL. The interplay between PAL-e, which is sen-
sitive to the presence of a palatalised consonant, and e-DEPAL, which de-
palatalises consonants, is analysed by derivational OT, whose assumption
is that the grammar of Ukrainian contains two levels of derivation, exactly
the same levels that were postulated for the analysis of Velar Palatalisation
in V2.

Words in (35) and (36) such as syl’n’+omu challenge o-fronting, because
the attested surface form contains [O] after a soft consonant: [n’+Omu] in
the relevant part of the word. Evidently, o-fronting is no longer an active
process, so PAL-e, which subsumes o-fronting, must be disempowered. It
appears that to obtain this effect, we need to rank IDENT[�back] and
IDENT[+back] above PAL-e. Then, the desired output [n’Omu] from
cn’+Omuc of syl’n’+omuwill win from the undesired output *[nOmu], with
a depalatalised consonant, and from the undesired output *[nEmu], with a
fronted vowel. The candidates *[nOmu] and *[nEmu] are excluded because
they violate IDENT[�back] for the consonant and IDENT[+back] for the
vowel. The desired winner, [n’Omu], violates PAL-e, but this is irrelevant
if PAL-e is ranked below IDENT[�back] and IDENT[+back].

The problem with this analysis is that the ranking IDENT[�back]�
IDENT[+back]�PAL-e blocks Velar Palatalisation, ck+Ec£/”’E/, at level
1, which is incorrect (see V2). Evidently, what we need is a way to remove
the o-fronting function of PAL-e, but not its palatalisation function. This
goal can be achieved if we individuate our IDENT constraints, such
that IDENT-C refers to consonants and IDENT-V to vowels, yielding four
constraints: IDENT-C[�back], IDENT-C[+back], IDENT-V[�back] and
IDENT-V[+back].34 Since the distinction between IDENT-V[�back] and
IDENT-V[+back] plays no role in palatalisation, these constraints will
be treated together, and represented as IDENT-V[back]. The ranking
IDENT-V[back]�PAL-e makes it clear that vowels stay unchanged in
palatalisation. Crucial for the analysis is the ranking PAL-e�IDENT-
C[+back], because then only consonants are able to palatalise. The rank-
ing IDENT-C[�back]�PAL-e, which has no effect on palatalisation, can
now block depalatalisation, giving the faithful mapping as optimal, hence
cC’Oc£[C’O] instead of cC’Oc£[CO].

The evaluation of syl’n’+omu is as follows. I assume that the evaluation
is strictly parallel, because [n’Omu] from cn’+Omuc does not constitute an
argument for distinguishing derivational levels. Notice that e-DEPAL must

34 Individuating IDENT constraints with regard to consonants and vowels can hardly
be regarded as controversial. First, it parallels the same subdivision in MAX and
DEP: MAX-C, MAX-V, DEP-C and DEP-V. Second, much more specific indi-
viduating than that referring to vowels and consonants is in fact necessary. This can
be illustrated by Retraction in Polish. The input /Ci/ retracts the vowel to [C�], but
the process is limited to hard coronals as triggers, and does not operate after labials
and velars. For instance, ctic surfaces as [t�] in optymalny ‘optimal ’, but cpic and
ckic appear as [p’i] and [k’i] in pilot ‘pilot’ and kilometr ‘kilometre’ respectively,
with palatalisation of the consonant rather than retraction of the vowel. The con-
straint that derives this pattern is IDENT-COR[+back]. See Rubach (1984, 2003b).
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be ranked above IDENT-C[�back] and PAL-e, or else consonants would
never be able to depalatalise (see (18) in V1).

™
÷n’+Omu÷

*
*

Ident-V[bk]

n’Omu

n’Emu

nOmu

e-Depal

* !
a.

b.

c.

Pal-e(44)
Ident-C[+bk]Ident-C[—bk]

* !

Since, as documented in (44), PAL-e cannot induce the change from cOc
to [E], the question is how we account for instances showing allomorphy in
the surface representations in (34), such as lys+om, where the instrumental
singular ending appears as [Om], vs. los+em, where the same ending ap-
pears as [Em]. The analysis here is to list the allomorphs in the underlying
representation. Thus, the instrumental singular morpheme has both cOmc

and cEmc in the underlying representation. The task of the grammar is to
distribute these allomorphs correctly in the output representation.35 This
job is illustrated by the evaluation of lys+om, the instrumental singular of
lys cl�sc.

™

Om
Em

* !

Ident-V[bk]

lîsOm

lîsEm

e-Depal

a.

b.

Pal-e
(45)

Ident-C[+bk]Ident-C[—bk]÷lîs+         ÷{ }

Evaluation of inputs containing allomorphs requires explanation.
Previous studies of allomorphy in OT, notably Kager (1996), Mascaró
(1996) and Rubach & Booij (2001), have clarified the mechanics of such
evaluation. Output candidates can arbitrarily take one allomorph or the
other, and faithfulness is assessed between the output form and the cor-
responding allomorph in the input that a given candidate has selected
(with the other allomorph being ignored). Each of the candidates in (45)
has selected from the input representation a different allomorph, in the
sense that (45a) has taken the allomorph cOmc, while (45b) has chosen the
allomorph cEmc. In this scenario, none of the candidates incurs faithful-
ness violations, because surface [Om] in (45a) and surface [Em] in (45b) are
in a correspondence relation with the inputs cOmc and cEmc respectively,
so the output representations are identical (fully faithful) to the input
representations.

35 The listing of all the stems in two allomorphic forms is not an option, because the
relevant list could not be finite. New words, names or nonce forms select the allo-
morph of the suffix in exactly the same way as the words that already exist in the
lexicon of Ukrainian, for example, model’ [mOdEl’] ‘model (FEM NOM SG)’–model+e
[mOdElE] (VOC SG), paralel’ ‘parallel (FEM NOM SG)’–paralel+e [paralElE] (VOC SG) and
Bretan’ [brEtan’] ‘Brittany (FEM NOM SG)’–Bretan+e [brEtan+E] (VOC SG). Recall that
the feminine vocative singular has two allomorphs: one, just illustrated, is [E], and
the other [O], as in ruk+o ‘hand (VOC SG)’. See the data in (34f) in V3.1.
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The list of candidates in (45) could be extended by assuming the can-
didates [l�sOm] and [l�sEm], from the input representations cl�s+Emc and
cl�s+Omc respectively. In this scenario, [l�sOm] based on cl�s+Emc violates
IDENT-V[back], because the input cEc has [O] as its output correspondent.
IDENT-V[back] is also violated in the candidate [l�sEm] based on cl�s+Omc,
because the input cEc has [O] as its output correspondent. Technically,
such candidates should be evaluated, because they can be submitted by
GEN, but such evaluation can never be fruitful, because the unfaithful
[l�sOm], based on cl�s+Emc, can never fare better than the faithful [l�sOm],
based on cl�s+Omc. Similarly, the unfaithful [l�sEm], based on cl�s+Omc,
can never beat the faithful [l�sEm], based on cl�s+Emc. Consequently,
the scenario just outlined will not be considered in the remainder of this
article.

Returning to tableau (45), let us observe that PAL-e plays a role in the
evaluation. The ranking of IDENT-V[back] and IDENT-C[�back] above
PAL-e means that the o-fronting function of PAL-e no longer actively in-
duces the change from cOc to [E], but PAL-e remains active in selecting the
winner in (45). Specifically, the role of PAL-e is to evaluate the selection of
the allomorph, making sure that the correct allomorph is chosen. A point
of theoretical interest here is the observation that allomorph selection is
carried out by a markedness constraint and not by a syllable-structure
constraint, as was the case in the studies of allomorphy by Kager (1996),
Mascaró (1996) and Rubach & Booij (2001).

We turn now to the analysis of los+em. The situation here is different
from that found for lys+om, because the root morpheme has a soft con-
sonant in the underlying representation: los’ clOs’c, surface [lOs’]. The
surface form in the instrumental singular is [lOsEm], where the underlying
cs’c has depalatalised to [s], an effect of e-DEPAL. Yet los+em has selected
the [Em] allomorph, as if the root-final consonant were soft. For cEmc to
be selected, PAL-e must have treated the root-final consonant as soft,
because only then is the choice of cEmc possible: the soft consonant and
the [E] agree in backness. Evidently, these complications are due to the
interaction between PAL-e and e-DEPAL, a dilemma that we analyse below.

A strictly parallel evaluation of los+em gives the wrong result.

ë

ì

*

*
* !

Ident-V[bk]

lOsEm

lOs’Em

lOs’Om

lOsOm

e-Depal

a.

b.

c.

d.

Pal-e
(46)

Ident-C[+bk]Ident-C[—bk]

* !

* !

Om
Em÷lOs’+        ÷{ }

Candidates (46a) and (46d) violate IDENT-C[�back], because cs’c has lost
palatalisation and there is no allomorph in the input representation that
would have an csc. In contrast, the occurrence of [E] or [O] in the inflec-
tional ending in candidates (46a, b) and (46c, d) respectively does not
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incur a violation of IDENT-V[back], because both cEc and cOc exist in the
input representation. Specifically, candidates (a) and (b) are based on the
input cEmc, whereas candidates (c) and (d) have taken cOmc as their input.
The result in (46) is incorrect, and there is no ranking of constraints that
would deliver the desired winner [lOsEm], because [lOsEm] has a superset of
violations of the undesired winner *[lOs’Om].
The dilemma posed by (46) is easily solved in derivational OT. Recall

from V2 that, for reasons entirely independent of o-fronting, the grammar
of Ukrainian must recognise two derivational levels. These levels are
motivated by the analysis of Velar Palatalisation. At level 1, PAL-e is
ranked high while e-DEPAL is bottom-ranked. At level 2, e-DEPAL and
PAL-e switch places and depalatalisation ensues.36 Transferred into the
analysis of o-fronting, this scenario yields exactly the desired result.

™
*

* !
*

Ident-V

[bk]

lOsEm

lOs’Em

lOs’Om

lOsOm

e-Depal

a.

b.

c.

d.

Pal-e

(47)

Ident-C

[+bk]
Ident-C

[—bk]
* !

* !

a. Level 1: ÷los’+         ÷ £ /lOs’Em/Om
Em

Level 2: /los’Em/ £ [lOsEm]b.

™ *

*
* !

Ident-V

[bk]

lOsEm

lOs’Em

lOs’Om

lOsOm

e-Depal

a.

b.

c.

d.

Pal-eIdent-C

[+bk]
Ident-C

[—bk]
*

*
* !
* !

Om
Em÷lOs’+        ÷{ }

{ }

/lOs’Em/

Notice that level 2, unlike level 1, does not have /Om/ as an allomorph in
the input, which is a consequence of the fact that /lOs’Em/, containing the
allomorph /Em/, was the winner at level 1.
The analysis of los+em in (47) has no adverse effects on the analysis of

syl’n’+omu introduced in (44) under the assumption of parallel evaluation.
Recasting the analysis in derivational terms does not affect the outcome
of evaluation, because the dative singular morpheme omu of syl’n’+omu
differs from the instrumental singular morpheme om/em of lys+om and
los+em in that it has a unique representation: the input is cOmuc and,
crucially, the allomorph *cEmuc does not exist, because *[Emu] is not
attested in any surface form of any word in Ukrainian. The evaluation of

36 PAL-e is not active at level 2, since all palatalisation has taken place at level 1. In
contrast, e-DEPAL is active at level 2, so it must be ranked above IDENT-C[�back].
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syl’n’+omu proceeds as in (48), where we look only at the relevant frag-
ment of the word.

™ *

*
*

Ident-V[bk]

n’Omu

nOmu

n’Emu

nEmu

e-Depal

a.

b.

c.

d.

Pal-e

(48)

Ident-C[+bk]Ident-C[—bk]

* !

*

a. Level 1: ÷n’+Omu÷£ /n’Omu/

Level 2: /n’Omu/ £ [n’Omu]b.

™ *

*
*

Ident-V[bk]

n’Omu

nOmu

n’Emu

nEmu

e-Depal

a.

b.

c.

d.

Pal-eIdent-C[+bk]Ident-C[—bk]

* !

*
* !
* !

* !
* !

÷n’+Omu÷

/n’Omu/

Since, as already mentioned, the input representation of the inflectional
ending is the unique cOmuc, candidates (48c, d) violate IDENT-V[back] at
both levels, because the input cOc has an output [E] as its correspondent.

To conclude, the fact that PAL-e has lost its o-fronting function is
beneficial to the grammar of Ukrainian. First, the morphemes that defy o-
fronting in (35) and (36) in V3.1 are accounted for, for instance syl’n’+omu
has the faithful [n’Omu] in the optimal output in (48). Similarly, l’ox
cl’Oxc, cited in (36), has [l’Ox] as the optimal output, because it is rec-
ognised that [C’O], no matter whether it occurs root-internally or at mor-
pheme boundaries, is a legitimate collocation in modern Ukrainian.
Consequently, words such as l’ox and syl’n’+omu are not exceptional in
any way. This is a change of perspective, as [C’O] is no longer under
pressure from PAL-e to ‘regularise’ by fronting the vowel to [E]. Therefore,
a prediction is made that Ukrainian will not develop new forms in which
the earlier [C’O] is replaced by [C’E] (or rather [CE], due to e-DEPAL). This
prediction seems to be correct, because words such as l’ox and syl’n’+omu
have been stable in Ukrainian phonology for a long time.

3.4 Sympathy-theoretic analysis

The goal of this section is to investigate whether the derivational analysis
from the preceding section can be recast in terms of sympathy theory,
whose role in OT is to handle phonological opacity (McCarthy 1999,
2003). I show that a sympathy-theoretic reanalysis fails to deliver the
correct result, which strengthens the contention in V3.3 that OT must
admit derivational levels.
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Recall that the fully parallel evaluation of los+em in (46) fails because
it selects the wrong output [lOs’Om], rather than the desired [lOsEm].
For convenience, this evaluation is repeated in (49), which serves as
a worksheet, but IDENT[round] has been added in order to increase
the pool of constraints from which a sympathy-theoretic selector can be
chosen.37

ë

ì

*

*
* !

Ident-V

[bk]

lOsEm

lOs’Em

lOs’Om

lOsOm

e-Depal

a.

b.

c.

d.

Pal-e(49)
Ident-C

[+bk]
Ident-C

[—bk]
* !

* !

Om
Em÷lOs’+         ÷{ } Ident

[rd]

McCarthy (1999, 2003) assumes that the constraint selecting the sym-
pathetic base, called a selector and marked ¤, must be recruited from
among the faithfulness constraints, so it must be one of the following four
constraints: IDENT-V[back], IDENT-C[�back], IDENT-C[+back] or IDENT

([round]). By definition, the sympathetic base, marked ', cannot violate
the selector. This principle is important, because it excludes some candi-
dates as contenders for the status of the sympathetic base.
The worksheet in (49) shows that IDENT-C[+back], IDENT-V[back] and

IDENT[round] are not violated by any candidate. IDENT-C[+back] is in fact
mute in this evaluation, because the input has cs’c, a soft consonant.
IDENT-V[back] and IDENT[round] evaluate the faithfulness of vowels, but
the vowels are mapped faithfully in all the candidates since the input has
two allomorphs: cOmc and cEmc. The candidates that have [Om] are based
on the input cOmc, while the candidates that contain [Em] are based on the
input cEmc, so the mapping is fully faithful in each case.
Appointing IDENT-C[+back], IDENT-V[back] or IDENT[round] as the

selector is fruitless, because we do not reap any benefit from the principle
that candidates violating the selector cannot be considered for the status of
the sympathetic base. We must look to IDENT-C[�back], which is violated
in (49). However, the results of this are not good.
IDENT-C[�back] as the selector leads to the choice of [lOs’Om] as the

sympathetic base, as shown in tableau (50) below. The reasoning is as
follows. Candidates (50a) and (50d) violate the selector, so they are hors du
combat from the point of view of the search for the sympathetic base. Of
the remaining candidates, [lOs’Om] (50c) fares better than [lOs’Em] (50b) on
constraint violation, so it becomes the sympathetic base '[lOs’Om]. The
sympathy constraint 'SYM requires that the candidate must accumulate
the faithfulness violations of the sympathetic base, i.e. it should have the
same violations as the sympathetic base and, possibly, some additional

37 This constraint is stated as follows: the value for [round] on the input segment must
be preserved on that segment in the output.
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violations. (These are penalised by 'SYM.) Since '[lOs’Om] is the faithful
output, it incurs no violations of the faithfulness constraints. Therefore,
from the perspective of '[lOs’Om], all candidates in (50) are cumulative.
Candidates (50a) and (50d) violate one faithfulness constraint, so they
receive one violation mark for 'SYM. Candidate (50b) does not offend
'SYM, because it does not violate any faithfulness constraints. The sym-
pathetic base '[lOs’Om] by definition passes on 'SYM.

ë

ì©

*

*
* !

Ident-V

[bk]

lOsEm

lOs’Em

lOs’Om

lOsOm

e-

Depal

a.

b.

c.

d.

Pal-e(50)
Ident-C

[+bk]
®Ident-C

[—bk]
* !

* !

Om
Em÷lOs’+         ÷{ } Ident

[rd]
©Sym

*

*

The result is incorrect, and there is no ranking of constraints in (50) that
can favour the desired winner [lOsEm], because [lOsEm] has a superset of
violations of the undesired winner [lOs’Om]. I conclude that sympathy
theory fails.38

Finally, the question is whether a sympathy-theoretic analysis could
be salvaged if we abandon McCarthy’s assumption that selectors must be
chosen from among faithfulness constraints, as suggested by Itô & Mester
(1997). This line of reasoning is not successful, however.

The worksheet in (49) contains two markedness constraints: e-DEPAL

and PAL-e. Appointing e-DEPAL as the selector excludes [lOs’Em] (49b) as a
possible candidate for the status of the sympathetic base, because [lOs’Em]
violates e-DEPAL, and the sympathetic base by definition cannot violate the
selector. Of the remaining candidates, [lOs’Om] (49c) fares best on con-
straint violations and becomes the sympathetic base, but, as we have just
seen in (50), the choice of '[lOs’Om] is incorrect.

Appointing PAL-e as the selector excludes [lOsEm] (49a) and [lOs’Om]
(49c) as contenders for the status of the sympathetic base, because they
violate PAL-e. Of the remaining candidates, [lOsOm] (49d) fares better than
[lOs’Em] (49b), and becomes the sympathetic base. There is no point in
pursuing the details of this evaluation, because [lOsEm] (49a), the desired
winner, has a superset of violations of the undesired winner '[lOsOm]
(49d). Since '[lOsOm] by definition passes on 'SYM, no ranking of con-
straints can give [lOsEm] as the winner. I conclude that turning to mark-
edness constraints as selectors cannot salvage the sympathy-theoretic
reanalysis.

38 Appointing IDENT-C[+back], IDENT-V[back] or IDENT[round] as the selector would
repeat the wrong result in (50). Since none of these constraints is violated by any
candidate, the choice of the sympathetic base is made by the other constraints in
(49), which suggest '[lOs’Om] (49c) as the sympathetic base, because [lOs’Om] fares
best on constraint violations. With [lOs’Om] as the sympathetic base, the evaluation
is the one in (50), the wrong result.

32 Jerzy Rubach

https://doi.org/10.1017/S0952675705000424 Published online by Cambridge University Press

https://doi.org/10.1017/S0952675705000424


The intriguing question is why sympathy theory fails in all of the
scenarios that we have considered.39 The answer is that the underlying
representation in (49) contains allomorphs and, consequently, the viola-
tions of faithfulness in the output candidates are diminished. Sympathy
theory is not well equipped to handle such situations, because it thrives on
faithfulness and hence loses its sting when faithfulness violations are not
robust. The failure of sympathy theory in dealing with the opacity of
o-fronting reaffirms the conclusion from V3.3 that OT must admit deri-
vational levels, and that the principle of strict parallelism cannot be
maintained.

4 Conclusion

The analysis of the fragment of Ukrainian phonology which involves
Velar Palatalisation and o-fronting supports the OT idea that structural
description and structural change should be decoupled in stating phono-
logical generalisations. Viewed from the perspective of PAL-e, which
requires agreement in backness between the consonant and the vowel, the
decoupling of structural description and structural change leads to a con-
spiracy. With the inputs cC’Oc and cCEc, PAL-e acting as a driver for
phonological changes is satisfied in four ways:

(51) cC’Oc£[C’E] Fronting
cC’Oc£[CO] Depalatalisation
cCEc £[C’E] Palatalisation
cCEc £[CO] Retraction

Of these four strategies, two are attested in Ukrainian: Fronting and
Palatalisation. This fact makes Ukrainian parallel to Russian, where the
same processes occurs with high vowels, an effect of PAL-i transforming
cC’�c into [C’i] and cCic into [C’i].
Ukrainian Fronting is complicated by an independently motivated

depalatalisation process applying before [E]. e-DEPAL obscures the effects
of Palatalisation, cCEc£/C’E/, and Fronting, cC’Oc£/C’E/, because the
attested surface output is [CE] for both of these cases. It would therefore
appear that Palatalisation is simply inactive in Ukrainian. This contention
is false, however. The evidence for Palatalisation comes from velars,
because they change their place of articulation to coronals before [E] :
ckEc£[”E]. This change cannot be reversed by e-DEPAL, because all
that e-DEPAL does is to remove the feature [back] on the consonant
before [E].

39 Reviving the rejected *C’o constraint from V3.2 is of no avail. When ranked above
e-DEPAL, *C’o can tip the balance in favour of [lOs’Em] (49b) as the sympathetic
base, because [lOs’Om] (49c) violates *C’o, but this change does not help the
evaluation. The result is that [lOsOm] (49d) is the winner, which is incorrect.
The evaluation cannot be repaired by judicious ranking of the constraints, because
[lOsOm] (49d), the undesired winner, has a subset of violations of [lOsEm] (49a), the
desired winner.

Mid vowel fronting in Ukrainian 33

https://doi.org/10.1017/S0952675705000424 Published online by Cambridge University Press

https://doi.org/10.1017/S0952675705000424


The operation of e-DEPAL leads to opacity. Specifically, PAL-e in its
function as Fronting is not surface-apparent, because the output [CE]
from the input cC’Oc does not disclose the reason for Fronting: why
should cOc front to [E] if the output has a hard consonant? PAL-e is also not
surface-true, because e-DEPAL, overriding PAL-e, selects as optimal the
outputs that violate PAL-e, for example, brat+e [tE], the vocative singular
of brat.

An attempt to deny the existence of opacity by invoking feature move-
ment, cC’Oc£[CE] due to the transfer of [�back], fails on both essential
counts: theoretical and empirical. On the one hand, the feature-movement
analysis would require an extension of the OT framework and a host of
stipulations for which there is no independent evidence. On the other
hand, even if such stipulations are made, the analysis becomes complex for
two reasons. First, the constraints that are otherwise inactive in Ukrainian
have to be activated, and second, an asymmetry occurs in the treatment of
cOc£[E]. This asymmetry consists in the fact that in some cases Fronting
would come from the putative feature movement and in other cases from
spreading, and there is solid evidence from geminates for the latter con-
tention.

The empirical failure of feature movement is of two kinds. First, feature
movement is totally unable to account for the numerous instances in
which o-fronting is contradicted in the surface representation. These are
the morphemes containing [C’O], where the vowel after the soft consonant
is an [O], rather than the expected [E]. Second, feature movement predicts
the wrong output in the analysis of j-deletion, an aspect of Ukrainian
phonology that has nothing to do with PAL-e. Therefore the conclusion is
that opacity exists in Ukrainian, which raises the question of how it should
be handled.

An appeal to sympathy theory to solve the opacity problem brings
no solace, because for independent reasons Fronting is better viewed as
an allomorph-selecting process. This view derails the sympathy-theoretic
analysis, since the crucial count of faithfulness violations becomes im-
possible. For the most part, such violations do not occur, because the
underlying representation has allomorphs containing both cOc and cEc.

The failure of sympathy theory is not paralleled in derivational OT,
which is not hampered by the fact that the existence of allomorphs reduces
violations of faithfulness. The crux of the analysis is the reranking of two
markedness constraints, PAL-e and e-DEPAL, between the stem level and
the word level.
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