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Abstract: In a number of languages, prominent positions that are
critical for word recognition and general language processing
tend to tolerate more vowel contrasts and may resist
neutralization than positions that are less prominent.
Specifically, word initial, stressed and final syllables, roots, stems
and long vowels, often resist alteration or neutralization. This is
because these positions are psycholinguistically and phonetically
privileged in lexical access, retrieval and processing. Vowels in
such positions are faithful to their underlying form for contrast
preservation, and as such, marked vowels may be allowed in
such positions even when they are banned elsewhere. In this
study, we examine verbal vowel distribution and neutralization
in Lubukusu (Bantu, Kenya). The main objective was to assess
the role of positional faithfulness constraints in militating against
contrast neutralization in some position and not others. Data for
the study was collected from four native speakers of Lubukusu
who were purposefully sampled based on their native-speaker
competence and intuition. The analysis followed Optimality
Theory (Prince & Smolensky, 2004) conventions using universal
constraints ranked in a language particular constraint hierarchy.
The position-specific faithfulness constraints were ranked above
general faithfulness and markedness constraints in the tableaux
to protect vowels in privileged positions from being neutralized.
From the findings, it is observed that positional faithfulness
constraints favour the preservation of underlying lexical
contrasts in prominent positions. In these positions, a large
number of vowels (including marked ones) are allowed to
facilitate the perception of contrast that is key in both lexical
access and retrieval, besides enhancing general language
processing. However, neutralization of vowel contrasts may
result in the marked vowels being restricted to non-root initial
positions. This is only possible in a constraint-based phonology
that ranks positional faithfulness constraints higher than the
markedness constraints that restricts the marked vowels. The
findings reveal that all vowels freely occur in the privileged
positions, however, the so called ‘marked’ vowels (mid [e] and
[0]) are neutralized outside such positions.
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I. INTRODUCTION

tudies have for a long time shown that languages may

exhibit positional neutralization of vowel contrast only in
certain positions that are not psycholinguistically privileged.
This  implies that privileged positions that are
psycholinguistically and phonetically prominent may resist
regular neutralization of vowel contrast while permitting a
broad range of vowels to occur in such positions (Beckman,
1999, 2004). Similarly, marked vowels are generally limited
in occurrence to these privileged positions for contrastive

reasons while being restricted when they occur in the non-
privileged positions. In such non-privileged positions, the
marked vowels may only occur when, for example, they
harmonize with a vowel appearing in the privileged initial
positions or purely to maintain lexical contrast in the relevant
language.

Steriade (1995, 2007, & 2009) observes that phonetic
prominence of certain positions may be responsible for the
privileged status of such vowels because they license contrast
by facilitating perceptual distinctiveness. Specifically, it is
reported that marked sounds (perceptually weak) may require
positions where they can be enhanced phonetically by
segmental transitions, augmented duration or release of
closure, among other phonetic parameters. Positional
faithfulness constraints have been proposed to account for a
wide range of privileged licensing asymmetries across the
phonologies of languages (Steriade, 1995; Lombard, 1999;
Flemming, 2004, 2005, 2006; Beckman et al., 2009)
especially in assimilatory and neutralization processes.

In a number of psycholinguistic and experimental
studies on lexical access and language processing in general,
word initial materials have been found to be key in lexical
access, recognition and production because they make better
cues for such processing. Similarly, studies have shown that
word initial elements are recalled faster by atypical population
while mispronunciations are detected faster but harder to be
repaired (Marslen-Wilson & Zwitserlood, 1989; Segui et al.,
1990; Connie et al., 1993; Gow et al., 1996). The onset
prominence has been identified in diverse but related realms
such as auditory comprehension, speech production and in
reading comprehension studies because lexical items
generally carry more information early in the word. The
implication of this is that onsets or initial syllables are
expected to allow a greater variety of phonemes with different
combinations but allow few assimilatory and coarticulatory
processes. For instance, in the use of deletion and glide
formation as vowel hiatus resolution strategies, often, it may
be the final vowel that is deleted or whose features are
changed but not the syllable initial syllable (Casali, 1996;
Tanner, 2007; Nandelenga, 2013).

In an OT grammar, faithfulness to syllable or root
initial segment is recast into positional faithfulness
constraints, IDENT-10-61(F), requiring output segment in the
root initial syllable and its correspondent input to be identical
in respect to some feature values. Similarly, a general
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faithfulness constraint, IDENT-IO (F) will require
corresponding segments in the output and input to be identical
in feature specification when dominating some markedness
and context free faithfulness constraints. Universally, the
former dominates the latter as follows;

(1) Universal ranking for ol
(Beckman, 2004)

IDENT-61 (F) >>IDENT (F)

faithfulness subhierarchy

Faithfulness to the underlying features will prevail when the
positional faithfulness constraints outrank the markedness and
context free faithfulness constraints. This ranking also ensures
that features and contrast in privileged positions are not
amenable to neutralization regardless of how pervasive or
regular the process may be in the language. However, in non-
initial syllables, neutralization of contrast will arise when
markedness constraints are ranked between the two
constraints. The lack of mid vowels outside root-initial
syllables is driven by the following ranking in which
markedness constraint intervenes between the two faithfulness
constraints.

(2) Positional neutralization of mid vowel contrast
IDENT-c1 (High) »*MID > IDENT (High)

The above ranking is significant on the basis that when the
ranking is IDENT-c1 (High) »*MID, the underlying height
contrast in root-initial vowels is preserved while the ranking
of *MID > IDENT (High), inhibits preservation of the input
mid vowels when outside the root initial syllables. In other
words, the ranking of IDENT-c1 (High) >»>*MID will ensure
that the mid vowels in the root initial syllables are immune to
the neutralization process but simultaneously neutralized
elsewhere prompted by the ranking of *MID > IDENT
(High).

This paper is organized as follows; section 2
provides data and some generalizations arising from it.
Section 3 examines verbal vowel distribution and
neutralization by focusing on position faithfulness to root-
initial syllables in 3.1 and vowel contrast neutralization of mid
vowels in non-privileged positions in 3.2. Summary and
conclusions follow in section 4.

Il. VERBAL DATA AND SOME GENERALIZATIONS

In this section, the data on Lubukusu verbal forms is presented
and some generalizations. The vowel inventory and their
feature values are also examined. Lubukusu is a three-vowel
height system with five surface vowels approximating to the
front spread high [i], the front mid spread [e], the low open
neutral central [a], the back rounded mid [0] and the back
rounded high vowel [u]. From this perspective, a three-height
vowel system consists of the vowel features [+Low], [+High]
and [+Mid] vowels (see Vowel Table 1). The mid vowels [e]
and [o] are considered the marked type in the vowel inventory
of the language and across many languages (Boersma, 1997;
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Kingston, 2007; Mielke, 2009), consequently restricted in
occurrence and distribution.

Table 1: Lubukusu vowels and their phonological feature matrix (from
Nandelenga, 2013)

Vowel type | Major vowel | feature specification
lhigh] | [mid] | [low] | [back] ["]O”t [“’;‘”d
(] + _ _ _ + _
[u] + _ _ + _ +
[e] _ + _ _ + _
[0] _ + _ + _ +
[a] - _ + _ _ _

Note the standard feature notation is used plus non-
conventional feature values [mid] and [front] for clarity. The
feature designated as [mid] is derived from the [-low] and [-
high]; therefore, the vowel [e] is a mid vowel. The same
applies to the horizontal/vertical dimension in vowel
description; the [-back] and [-front] alongside [+low]
describes the central low vowel [a] of the Lubukusu vowel
inventory. The marked mid vowels normally occur in the
subsequent syllables of a root or stem only when preceded by
a mid vowel in the root-initial syllables. Therefore, these
vowels are only fully contrastive in root-initial positions but
neutralized in other positions. In other words, the marked
vowels occur in fewer positions than those available
structurally in Lubukusu depending on their phonological
feature specifications as shown in Table 1. The basis of the
positional faithfulness and neutralization of contrast is that, in
Lubukusu, vowel height in verbs is fully contrastive in root-
initial syllables; all the five vowels can occur freely without
any restriction. This is evident in the following data in which
all the five vowels freely occur in word initial positions in
monosyllabic and polysyllabic roots. Note: All verbs end in
the canonical final vowel [a], also called the verb final vowel
suffix and is considered not to be part of the root.

(3a) Initial syllables: Full vowel inventory attested

Vowel Examples Gloss Examples Gloss
@ [i] [sila] keep quiet [si.sina] sprout/germinate
[tila] ery [ewilila] scream
(i) [e] [re.ma] cut [ze.3ge.ca] doze
lte.sa] boil lrekusal depart
(iii) [2] [Bala] count [ka.Ba.na] share
[ma.la] finish [Ba.®bu.la] open (uncover)
(iv) [0] [i0.na] sleep [ig=ba.xal build
[xo.nal slaughter [ko.fio.1a] come back
() [u] [sm.xa] pour (to empty) [ku.lula] stir
[xu.pa] beat [ks.80,5i2] triple

The data shows that all the five vowels can occur in root
initial syllables freely. The same is observed in polysyllabic
stems consisting of roots plus suffixes as illustrated in the
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following data in which all the five vowels freely occur in the

initial positions without any restrictions.

(3b) Stem initial syllables: Full vowel inventory

Vowel type Examples English Gloss
(i) 0 [ti.ma ki 1a] run for

(i) [e] [xe.sjana) greet each other
(iif) [2] [ka.lu.zasia] furn over

(iv) [o] [lo.ma lo ma] speak

() [u] [i.ia.kal do fast

ol 52 Examples Gloss
(D [i] [i [timi 1a] run for
[a] [ji.ma] search
[u] [simu.sal depart
(i) [2] [il lia.li.sial make sleep
[a] [tzana ka na) think
[u] [sa.m.5ia] stretch
(i) [u] il [wmjizial evacuate
[a] [swaal come out
[u] [En.ou5a] drag

From the data, it is apparent that in stem initial position, there
is unrestricted vowel occurrence; all vowels of the language
are permitted in the initial position of the stem. However, in
non-verb initial positions, there is clear restriction on vowel
co-occurrence based on their height features. In each case, the
vowel that follows is determined by the vowel feature of the
initial syllable vowel. The following data illustrate this
restriction in regard to vowel distribution based on height
features of the relevant vowels.

(4) Height restricted non-initial vowels.

(a) Mid vowels in initial syllables

Mid ol Mid o2 Examples Gloss

(i) [o] [e] [kolo.1a] straighten
[e] [xo.le.1a] work for

(i1} [e] [e] [re.me.1a] cut with (instrumental)
[u] [ke. lu.la] turn over

(b) Mid vowels in non-initial syllables. Note *[ ] designates
an unattested/null parse while V[ ] an optimal form as
illustrated in the given examples.

ol Mids2 Examples Mid 3 Examples

eV 1 *[ti.me.la] 1 *[ti.mi.le.na]

(i) [] ] *[pu.ko.la] ] *[pu.ku.lo.na]

(iit) [a] L1 *[ka. Pe.na] *11 *[ka.pulena

(iv) [e] bR} [rs.ke.za] 11 [re ke xela] setup for
) [e] Al [ke.lo.1a] 4[] [ko.lo.le 1a] straighten for

(c) Non-mid vowels in non-initial syllables (c2)

The data in (4a) show that mid vowels are restricted in the
non-initial position; they can only follow (occur in 62) if the
vowels in the root initial position are mid; either [o] or [e]. In
other words, they are only fully contrastive in root initial
positions; elsewhere, they are neutralized. The fact that the
mid vowels can only follow mid vowels in syllable initial
position is a good example of root induced vowel height
harmony in conjunction with neutralization. In the (4b) data,
the restriction of the mid vowels in distribution is more
apparent; they cannot follow the [+high] vowels ([i] and [u])
and the [+low] vowel [a] either in the second syllable or any
subsequent syllable. In all these positions, they are
neutralized. (4b) provides evidence that when the non-mid
vowels [i], [a] and [u] are root initial, no mid vowel can
follow. Only these three vowels can follow each other, there is
no restriction on which of these vowels may follow.

In the light of the foregoing observations, it is
assumed that the peripheral unmarked vowels [i], [a] and [u]
are the only vowels which are fully contrastive in the non-
initial positions of the roots or stems. Note that we are
excluding the final vowel which is normally the canonical
verb/stem final [a], (Nurse & Philippson, 2006; Hyman,
2009). In all cases, the stem final verb is predictable except in
the imperative aspect (subjunctive) when the verbs may end in
stem final mid vowel [e]. This observation is essential in the
emergence of the unmarked (in particular the unmarked verb
final vowel which happens to be the low vowel [a]).

In Lubukusu therefore, based on the data, the vowel
inventory in non-initial position is a subset of the full
inventory that appears in the root-initial syllables. As a result,
vowel height features may vary freely in the root-initial
position but are restricted elsewhere. Non-initial mid vowels
[-High, -Low] may surface only if preceded by an initial mid,
similar to Shona language (Beckman, 1999, 2004) due to
harmony when preceded by a mid vowel. This implies that the
left-most mid vowel must be in the root initial syllable for any
legitimate mid-vowel sequence to occur. This explains the
absence of forms such as *# [CiCeCe] or *# [CaCeCe] in
which the root-initial vowel is either the high [i] or the low [a]
both of which are non-mid vowels.
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In the data given above (4), an examination of height
distribution reveals that the occurrence of the feature [high] is
determined by the height of the preceding vowel. On the other
hand, vowels that are specified as [+high] may occur in non-
initial positions if the vowel in the preceding syllable is
specified as either [+low] or [+high] but will not occur in non-
initial positions if the preceding vowel is a mid ([-low] + [-
high]). These observations are summarized in Table (2). Root-
initial syllable vowel is represented as #ol, subsequent
syllable vowel as 62. The shaded cells indicate those vowel
sequences that are unattested while the unshaded are the
acceptable sequences.

Table 2: Verbal vowel distribution/restrictions (adapted from Beckman 1999,
2004)

—p

#ol l 62 i e a 0 u

0

u

The table gives a graphic representation of the restriction on
mid vowels which cannot follow the low and high vowels [a],
[u] and [i]. Furthermore, high vowels may not follow mid
vowels in both roots and in inflectional suffixes. The only
exception is the back high [u] following the mid [e], for
example in [CeCu] as shown in the verb [ke.lu.l-a] ‘turn over’.
The table also shows that the non-initial round vowels tend to
harmonize with the preceding vowel provided they agree in
some feature specification and maximally contrast. This might
explain the gap in the missing *[CeCo] and *[CoCu] but the
presence of the [CeCu] sequence. The latter ensure maximum
perceptual contrast based on the markedness of the feature [-
High, +Round] (Kaun, 1995). The table provides further
evidence that the low vowel is the most unrestricted in
distribution: it can follow any vowel. However, only the non-
mid vowels may follow the [a] when it is root-initial.

It is noteworthy that the height features of the non-
low vowels may be predictable in verbs. This is because
whenever there are mid vowels in the initial syllable of the
verb root, the rest of the subsequent vowels tend be the mid
vowels. Similarly, if the initial syllable of the root verb has a
high vowel, then the following vowels can never be a mid [-
low, -high]. The observation explains the lack of verbs in
Lubukusu exhibiting he form [CeCiC] or [CiCeC]. In
addition, whenever [a] is in the initial syllable, no subsequent
mid vowels can follow.

I11. VOWEL DISTRIBUTION AND NEUTRALIZATION

In Lubukusu, vowel distribution in verbs is dependent on
whether they are in root initial or not, and the height features
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of the vowels that precede them. In particular, the distribution
of the [+high] feature in Lubukusu verbs exhibits positional
neutralization that may also involve vowel harmony similar to
what is reported in Shona, a related Bantu language
(Beckman, 1999, 2004). Lubukusu is one of the languages
that show positional neutralization of vowel contrast; some
vowels, especially those considered marked in the language’s
vowel inventory, can occur contrastively only in some
restricted but privileged positions. Such ‘marked’ vowels can
occur outside these restricted positions only if they harmonize
with some privileged vowels that precede them (harmony
induced occurrence).

Crosslinguistically, the extreme vowels in the
canonical vowel space (Stevens, 1999; Flemming, 2004;
Kingston, 2006; Mielke, 2009; Becker-Kristal, 2010) the [i],
[u] and the [a] are considered the unmarked. A language with
a three-vowel inventory tends to have these three vowels
driven by the principle of maximal contrast and perceptual
distinctiveness. A number of studies have shown that [i], [u]
and [a] are the most favoured and majority of languages prefer
these three vowels. In terms of feature values as the parameter
determining vowel distribution, it is worthwhile to note that
the distribution of the low open vowel is quite free in
Lubukusu; it can occur in any position regardless of the
vowels that precede it or follow it. The distribution of the
feature [Low] is the most unrestricted and tends to determine
the occurrence of other features (vowels). Although it has
been claimed that there are no feature co-occurrence
restrictions in initial syllables of the root verbs, the reverse is
not true of the non-initial syllables. This is because the
features of the three vowels that occur more freely; [round],
[back] and [low] can vary depending on the adjacent vowel
features.

3.1 Positional Faithfulness to Root Initial Vowels

In an OT analysis, it is assumed that constraints are solely
responsible for the occurrence of vowels in whatever positions
and also their restrictions in specific positions. These
constraints are universal; they should be able to account for
vowel distribution in any language through permuted ranking
of the relevant constraints. In a Positional Faithfulness
account, it is argued that certain faithfulness constraints
ensure that contrast in the prominent positions is maintained
while allowing neutralization of the same contrast elsewhere.
All the five vowels occur in the privileged root-initial
positions without any restriction through constraint
interaction.

A crucial constraint captures feature faithfulness of
vowels in the root-initial position responsible for the
asymmetrical distribution of the vowel features of [high] in
the analysis. This is |DENT-01 (HIGH] (Beckman, 1999,

2004; McCarthy, 2002) which requires that an output segment
in the initial syllable and its input correspondent have
identical specification for the feature [high]. Furthermore, it is
observed that in the verbs, non-low vowels never lower while
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the low vowels never rise; they are the only vowels that can
occur freely in both initial and non-initial positions; the
IDENT-IO [low] is undominated in the constraint hierarchy.
On the other hand, the feature [high] is predicted from the
initial high or [+low] implying that IDENT-1O [high] is low
ranked. In essence, initial high vowels are followed freely by
high just as initial mid vowels will tend to be followed by the
mid vowels.

The data indicate that IDENT-cl(HIGH] and

IDENT-IO [low] dominate all markedness constraints and are
undominated. Markedness constraint against the mid vowels
is top ranked among all the markedness constraints; *MID
dominates *HIGH which dominates *LOW considering that
the low vowel is the most unrestricted in occurrence.
Therefore, we propose a full ranking to capture the fact that
all vowels are permitted in the root initial syllables while
ensuring that the subsequent vowels adhere to the
generalizations made above as follows; IDENT-cl[HIGH],

IDENT-IO[LOW] >» *MID >» IDENT- [HIGH], *HIGH,
*LOW.

This ranking should allow the occurrence of all the
three-height vowels in the initial positions of stems or the
privileged root-initial positions of the syllables. All the five
vowel inputs are chosen for the three height distinctions of
Lubukusu vowels in the following tableaux (5-9). Note that
there is no crucial ranking between the three low-ranked
constraints and we subscribe to the concept of lexical
optimization in which the output that is closer to the input is
assumed to be the optimal candidate.

(5). Initial mid vowel [e] is licit: /rem-a/ —  [re.ma] ‘cut’
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The candidate (6¢) also neutralizes the contrast existing
between it and the optimal candidate (a) because it means
‘want’ in the grammar of Lubukusu. It is critical that IDENT
[Low] dominates *MID in the two tableaux above to ensure
that the mid vowel is not lowered in root initial position
because it is licit in such a position. In the following tableau,
the faithfulness of the [low] features of [a] are also maintained
in root initial syllables indicated by [-Low, -High]. We use the
input /Bal-a/ — [Pa.la] ‘count’ based on the same ranking
adopted so far.

(7). Initial low vowel [a] is licit: /Bal-a/ — [Ba.la] ‘count’
IDENT- IDENT-

/pal-a/ oH IDENT[L] | *MID [H] *HIGH | *LOW
a.=[ ok
fa.la]

b' *| * * * *
[Bi.la] ’

C. *1 * *
[Be.la] ’

d. *| *
[pa.le] ’

Candidate (7b) also violates CONTRAST constraint, a
universal and undominated contrast in the language because it
means ‘get hot’ apart from violating the two undominated
constraints. The following two tableau show the feature
[High] maintained in root initial syllables via [i] and [u]
vowels based on the same language particular constraint
hierarchy.

(8). Initial high vowel [u] is licit: /xup-a/ — [xu.pa] ‘beat’

rem-a/ | 'PENT [ IDENT[L [ *MI [ IDENT [ *HIG [ *LO
-o:H ] D -[H] H W
a.=[re.ma . -
1
b. [ri.ma] *| . " -
c. [ra.ma] *| N
d. [re.mi] *| - . " -
The suboptimal candidates violate the undominated

constraints besides other unmotivated violations. Candidate
(5¢) also neutralizes the contrast existing between the two
forms because it has an independent meaning in the grammar
of Lubukusu; it means ‘stay put/remain’. Similar results that
ensure mid vowel contrast is maintained in roots is shown in
[ko.na] with initial [o].

Ixun-al IDENT | IDENT[L *MI IDENT *HIG *LO
P -6iH ] D -[H] H w
a.w[xu.pa * *
1
b. [xa.pa] * * *x
c. [xe.pa] * * * *
d. [xu.pi] * *x

Finally, an input with vowel [i] will likewise surface
optimally when it is root-initial based on the same ranking as
shown in the following tableau.

(9) Initial high vowel [i] is licit: /sil-a/ — [si.la] ‘keep quiet’

IDENT- IDENT-

[sil-a/ oH IDENT[L] | *MID [H] *HIGH | *LOW
a.w[si.la] * *
b. [sa.la] *1 * **
c. [se.la] *1 * * *
d. [su.li] *1 o

(6). Initial mid vowel [0] is licit: /kon-a/ —  [ko.na] ‘sleep’
IDENT | IDENTI[L | *MI IDENT | *HIG *LO
/kon-a/
-o1H ] D -[H] H w
a.w[ko.na * *
1
b. [ki.na] *1 * * *
c. [ka.na] *1 *
d. [ke.ni] ! * * * *

The five tableaux yield the true optimal outputs for each of the
five inputs of the language. In essence, positional faithfulness
constraints interacting with markedness and context free
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faithfulness constraints in a language particular hierarchy are
adequate in accounting for the occurrence of all the five
vowels in root-initial syllables. In particular, the root-initial
syllable positional faithfulness constraint (IDENT-o4[high]
and IDENT-IO[Low]) dominating other faithfulness and
vowel-feature  sensitive  markedness  constraints  are
responsible for the maintenance of all the vowel feature
contrast in Lubukusu verbal roots.

3.2 Positional Neutralization of Mid Vowel Contrast

It is apparent that the marked mid vowels are only fully
contrastive in root initial syllables. To account for the absence
or restriction of the mid vowels in Lubukusu verbs, some
markedness constraint against mid vowels; *MID, is
proposed. This constraint restricts the mid vowels to positions
that are crucial for contrast preservation but also responsible
for their neutralization elsewhere. This constraint should
dominate *HIGH to yield a markedness scale of the form;
*MID >» *HIGH which reads; the markedness of the mid
vowel is more fatal than that of the high vowel among the
vowel features. Positional neutralization on vowel inventory is
evaluated through the following universal ranking schema:

(10) Positional neutralization ranking schema (Beckman,
2004:321)

IDENT-POSITION (F) > *F > IDENT (F)

The above ranking is responsible for the contrastive
occurrence of vowels in the root-initial position but not
outside such positions due to the markedness constraint (*F)
dominating the faithfulness constraint (IDENT-10 (F). The
markedness scale in which *MID dominates *HIGH accounts
for the restrictive distribution of mid vowels in the verbal
forms. Given any data that have inputs containing the non-
occurring *[Ci.Ce.Ca], such a sequence will be ruled out as
suboptimal. For example, in the non-occurring input
*[ti.me.la], the mid vowel is illicit after an initial high and,
therefore, cannot surface unchanged. This is because the
absence of the mid vowels in the second syllable is due to the
interaction of the *MID height markedness constraint with the
height faithfulness constraint IDENT-IO (high). These
constraints are ranked such that *MID dominates the general
faithfulness constraint; IDENT-IO (high), including the height
markedness feature (*HIGH), yielding this ranking; *MID >
IDENT-10pH, *HIGH, *LOW.

In the following tableaux, it is shown that the mid
vowels cannot follow the [+High] vowels ([i] and [u]) on one
hand and the [+low] vowel [a] on the other hand based on a
single constraint hierarchy. In (11), we examine the restriction
of [e] after [i] using the hypothetical word input */timel-a/
which is unattested but which yields the attested form
[ti.mi.]la] ‘run for’.

(11). No mid after high [i] */timel-a/ —  [timila]  ‘run for’
ftimela/ *MID IDENT- *HIGH *LOW
10mGH
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a. w[ti.mi.la] * il *

b. [ti.me.la] *1 * *

On the assumption that only the high and low vowels can
follow an initial vowel specified as [+high], a ranking in
which both *HIGH and *LOW is low ranked than the
prohibited markedness constraint *MID, eliminates mid
vowels in non-root initial positions. This means that the fixed
ranking for the language is as follows; *MID > IDENT-IO
(high, -low), *HIGH, *LOW. The following input */timek-a/
has the prohibited mid vowel but the ranking has the anti-mid
vowel markedness constraint dominating the anti-low
constraint. This ensures that a [+low] vowel which is a
legitimate vowel following a high vowel, can replace the mid
vowel optimally. The optimal candidate (a) violates the two
constraints because of changing the feature values of the mid
[e] to those of the low open vowel [a]. However, this is less
fatal and costly than the violation of a single high ranked
markedness constraint *MID which the faithful candidate (b)
incurs. It is possible for the feature values of the vowels to be
included in the tableau (following Beckman, (1999, 2004)
represented as in (12) using the hypothetical word input
*[timek-a/.

(12). */timeka/ —  [ti.maka]  ‘run fast’
ftimeka/ *MID IDENT- *HIGH *LOW
10higH
awft i m a k a]
*
[+hi] [-lo][-hi] [+lo]
b.[t i. m e k a]
*! *
[+hi] [-lo][-hi] [-lo]

The ranking system yields the attested form for the basic low
and non-low root vowels but how can it account for the entire
Lubukusu vowel distribution which has surface mid vowels?
In the following examples, similar constraint ranking is
adopted to show the restriction of mid vowels after high
vowels. In the tableau (13), the mid vowel cannot follow the
high vowel [u].

(13) No mid after high [u] */Bukol-a/ —  [Bu.ku.la]  ‘take’

/ Bukol-a/ *MID ”|3CI)EH’|\IG-:- *HIGH *LOW
awBu k u la
[+hi] [-lo][+hi] [-lo] . ”
bpu k o 1 a
[+hi] [-o][-hi] [-1o] ) )

From our data in (4b), it was also reported that the mid vowels
cannot follow the low vowel in Lubukusu verbal stems. This
is accounted for using the same markedness constraints in the
preceding tableaux. Similar result should be obtained for the
input word such as the hypothetical unattested form */kafen-
a/ which is realized optimally as [ka.Ba.na] ‘share’ as follows;
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(14) No mid vowel after low [a] */kaPen-a/ —  [ka.pa.na]  ‘share’ (15b) Mid [e] can follow another mid [e] /remel-a/ — [re.me.la] ‘cut with’
IDENT- IDENT | IDENT[L | *MI | IDENT | *HIG *LO
- * * * N
/kapen-a/ MID [Ona HIGH Low /remel-a/ o H ] D [H] H W
awk a B a a.=[re.me.la - *
n a] *kk ]
b. [re.ma.la] *1 * fola
b‘ [k a [3 € *|% *kk
noa . - c. [ra.ma.la] !
d. [re.me.le] *1 falaa

Interestingly, mid vowels can follow other mid vowels except
that the mid [e] cannot be followed by the [-High, -Low] mid
vowel [0]. In the following tableaux, the mid vowels may
follow due to root-governed vowel harmony. Their occurrence
in subsequent positions is purely for purposes of agreement
with the preceding vowel. However, based on the constraints
already proposed, it will not yield the expected optimal form
as the following tableau aptly shows.

(15a) Mid vowel [e] can follow mid [e] [remel-a/ — [re.me.la] ‘cut with’

Similarly, the mid vowel [e] can follow the mid [0] as shown
in the following tableau.

(16) Mid [¢] can follow [0] /xolel-a/ — [xo.le.la] ‘work for’

Ixolel-a/ IDENT | IDENT[L | *MI IDENT | *HIG *LO
-o:H ] D -[H] H w
a.=[xo.le.la o *
1
b. [xo.la.la] *1 * **
c. [xala.la] ** faiaiel
d. [xo.le.le] *1 Hxx

/remel-a/ *MID IDENT- *HIGH *LOW
10miGH

a®©fre me |l

a]

*!* *

[-hi] [-l0][-hi] [-lo]
b.re m a |

a]

*| *%

[-hi] [-lo][-hi] [-lo]

cefra m a |

a]
[-hi] [+lo][-hi] [+l0]

*kk

The result from the tableau (15a) above is infelicitous because
the true optimal candidate should be (a) but not (c). Note that
if *MID dominates all the constraints including the positional
faithfulness IDENT-61(HIGH), mid vowels will be banned in
all positions including the privileged root-initial position. This
will virtually reduce the vowel inventory of the language to
the peripheral [i], [a] and [u] set. This requires that we include
the positional faithfulness constraints proposed earlier;
IDENT-o;H and the constraint that protects input- output
features for the [low]; IDENT [Low]. This is because it has
already been observed that mid vowels are fully contrastive in
the root-initial position. This implies that *MID must be
dominated by a constraint which will legitimize mid vowels in
the privileged root-initial syllables. Secondly, mid vowels are
acceptable if they follow other mid vowels, by implication,
the *MID constraint cannot be undominated in the language’s
constraint hierarchy. It is proposed that the IDENT-cl
(HIGH) be included. This constraint must dominate the
markedness constraint *MID to enable mid vowels to surface
in both root-initial and subsequent syllables after initial mid
vowels.

It is also possible to derive the attested form in which the mid
vowel [0] can optimally follow another mid [o] based on the
same constraint ranking proposed above in the two tableaux.
In the following tableau, we include a candidate having a high
vowel to test the effect of the faithfulness and markedness
constraints IDENT- [H] and *HIGH. This candidate is
included as (e) based on Richness of The Base (ROTB)
principle (McCarthy, 2002).

(17a) Mid [0] can follow [0] /kolol-a/ — [ko.lo.1a] ‘straighten’

Ikolol-a/ | 'DENT- IDENT[L] | *MID IDENT- | wpyigH | *Low
(51H [H]

a® x| *

[ko.lo.la] )

b. *| * Fk

[ko.la.la] )

C‘ *|* k3

[ka.la.la] ’

d. *| *kk

[ko.lo.le] ’

e = * * * *

[ko.li.la

The tableau yields an illicit form as optimal (candidate (e)) yet
candidate (a) is the true optimal candidate. To ensure that
[ko.lo.1a] is optimal, a harmony inducing constraint is required
which should ideally dominate *MID but should not be
undominated in the constraint hierarchy. We propose
AGREE-[-H, -L], which demands that if the features of the
initial vowel are simultaneously [-High] and [-Low], the
subsequent vowels must share these features. This should
yield the attested and true optimal candidate as shown in the
following tableau.
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(17b) Mid [o] can follow [0] /kolol-a/ — [ko.lo.la] ‘straighten’

*
IDENT- | IDENT | ACR | sy | IPE |y | L
/kolol-a/ N L] EE- | 5 | NT- | gy | ©
o1 H,-L] [H] W
a.w[ko.l o *
o.la]
b. *| * * *k
[ko.la.la] ’
C' *|* *kk
[ka.la.la] )
d. *| KkK
[ko.lo.le] ’
€. *| * * *
[ko.li.la )

We now revisit neutralization of vowel features associated
with the markedness constraint *MID that allows mid vowels
to follow other mid vowels. However, it was reported that
there is a special form of mid vowel contrast neutralization;
the mid [o] cannot follow initial [e] although it is expected
given the harmony induced by root-initial mid vowels. Kaun
(1995) invokes some markedness associated with [-High,
+Round] vowels which considers vowels that are [-High] and
simultaneously [+Round] to be marked. There is an
interaction of the feature [High] and [Round] which may
explain why [-Round] and [-High] vowel [e] prefers to be
followed by a [+Round, +High] vowel for maximal perceptual
contrast (Flemming, 2004). A markedness constraint
*[+ROUND, -HIGH], the equivalent of Kaun’s (1995)
*ROLO, captures the markedness of a vowel that is rounded
but not high with strong phonetic grounding. This is apparent
in the following tableau. A hypothetical polysyllabic input
root word */kelol-a/ is mapped on to the expected output
[ke.lu.la] ‘turn over’ with [u] replacing [0].

(18a) Mid [o] cannot follow mid [e] /kelola/ —  [ke.lu.la] ‘turn over’
Ikelol-as | 'PENT- IDENT[L] | *MID IDENT- | wyiH | *Low
G1H [H]
a.@ * * * *
[ke.lu.la]
b. Hok] *
[ke.lo.la] )
c' *|* *kk
[ka.la.la] ’
d.= * * * *
[ke.li.la]
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IDE *L
IDENT | IDEN | *M IDENT | *HI
/kelol-a/ NT- (0]
-o1H T[L] ID RD -[H] GH W
a.=[ke.l * * * *
u.la]
b. x| Kk *
[ko.lo.la] )
C. *|* *kk
[ka.la.la] ’
d[kelil « | = . « | «
a] )

It should be remembered that the constraint that ensures
lexical contrast is maintained would rule out candidate (d)
because the two forms exist independently in the language’s
lexicon based on the contrast created by the two different
vowels in similar positions. The [ke] of [kelila] is a prefix
attached to the verb [lila] which means °‘s(he) cries for
him/herself” hence would never be optimal because the true
optimal candidate is actually a root verb.

Finally, there is need to formally account for the
unmarked status of the low vowel [a] considering that it can
precede and follow any vowel resulting in the most
unrestricted distribution among all the vowels. From the data
in (4), this vowel can freely occur in all positions regardless of
what vowel precedes or follows, and it is the canonical verb
final vowel. In terms of place of articulation markedness
parameter, the pharyngeals are considered the least marked on
the scale and this vowel is assigned the same feature of [low]
as pharyngeals. This may explain its preference in
distribution. However, in the current analysis, this assumption
has to be formally asserted through constraint interaction of
both positional faithfulness and markedness constraints.
Similar constraints are proposed in the analysis for functional
unity and economy of evaluation, a central claim in an OT
grammar. Because we have already shown its occurrence in
root initial position (see tableau 7), we only show its
occurrence after low, mid and high vowels in a composite
tableau for inputs /kapan-a/ ‘share’, /loman-a/ ‘quarrel’ and
/timak-a/ ‘run fast’.

(19) Low [a] can follow low, mid & high vowels; [ka.Ba.na], [lo.ma.na] &

The constraints in tableau (18a) yield two forms as optimal
candidates. This is an implicit case of free variation that does
not exist in Lubukusu language. Only candidate (a) should be
optimal. The two candidates tying in harmony are both
[+high] but differ in one feature dimension; backness. A
faithfulness constraint IDENT-[Round] is proposed because
candidate (a) is more faithful to it than candidate (d). This
constraint should be ranked below *MID to induce the
alternation from [o0] to [u] thus resulting in less violation of
the features [Round] and [Back], than does [o0] to [i]. This is
because [i] would violate both features in being [-Back] and [-
Round]. This is depicted in the following tableau in which
only the [u] emerges after the [e].

(18b) Mid [o] cannot follow mid [e] /kelola/ —  [ke.lu.la] ‘turn over’

[ti.ma.ka]
/kapan-a/ | 'PENT IDENT[L | *MI | IDENT | *HIG | *LO
-o1H 1 D -[H] H w
a.=[ka.fa.na e
b. [ke.fa.na] *1 * *%
c. [ka.po.na] *1 * *x
d.[ka.pi.na] *1 * * *x
Jlo.ma.n-a/ IDENT | IDENT[L | *MI IDENT | *HIG *LO
. -o;H ] D -H] H w
a.=-[lo.ma.n - N
al

b. [le.ma.na] w| ok
c. [la.mo.na] ** * e

d.[lo.mi.na] *1 * * * *
/timak-a/ IDENT | IDENT[L | *MI IDENT | *HIG *LO
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-o1H 1 D -[H] H w

a.=[ti.ma.ka R -
]

b. [te.ma.ka] *1 * * ok

c. [ti.mo.ka] *1 * * *

d.[ti.mi.ka] *| * ok *

The tableau des tableaux above are able to capture the
unrestricted distribution of the low wvowel [a] through
constraint interaction; the low vowel can follow any vowel in
verbal stems. Note that the mid vowel [e] and high [u]
preceding the low vowel would similarly be generated
optimally as indicated by the presence of words such
‘[remaka] cut first” and [jujaka] ‘do fast’.

IV. SUMMARY AND CONCLUSION

This far, it has been argued that the initially determined

positional neutralization is due to a high-ranked positional

faithfulness constraint, IDENT- o (F). The universal ranking
1

for initial faithfulness sub-hierarchy is; IDENT- csl(HIGH) >

* MID > IDENT-(HIGH). This ranking results in the
preservation of underlying height contrasts in root-initial
syllables while prohibiting the presence of input mid vowels
outside the root-initial syllables. Therefore, we follow
Beckman (1999, and 2004) in arguing that this restriction is
due to the interaction of markedness and positional
faithfulness constraints. These findings also has implications
for Universal Grammar and implicational universals; the
presence of mid vowels implies the presence of the high and
low vowels but not the reverse. The following height
markedness harmony scale and dominance hierarchy is,
therefore, confirmed as proposed by Beckman (2004).

(20a) Height markedness: Harmony Scale

High, Low > Mid. (The vowel height features of
[high] and [low] are more harmonic

than the [mid] features).
(20b) Height markedness: Dominance Hierarchy

*Mid > *High, *Low. (The vowel features of [mid]
are more marked than those of

[high] and [low]).

The above markedness scale and hierarchy may be defined as
follows: *Mid = *[-high, -low], *High = *[+high, -low] while
*Low = *[-high, +low]. These markedness constraints interact
with two context-free faithfulness constraints to determine the
optimal outputs. The first is IDENT-IO [HIGH] which
requires that an input segment and its output correspondent
have identical specification for the feature [HIGH]. The
second is IDENT-IO [LOW] that requires an input segment
and its output correspondent to have identical specification for
the feature [LOW].
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This study has confirmed Beckman’s (1999, 2004)
contention that a positional faithfulness account within OT
can fully explain the pervasive phenomenon of contrast
preservation in prominent positions. When the positional
faithfulness constraint (IDENT- csl(HIGH) outranks both the

markedness and general faithfulness constraints, all vowels
are contrastive in the root initial positions. This ensures
maximum vocalic contrast in the psycholinguistically
prominent position. Neutralization of mid vowel contrast
outside the privileged positions can also be accounted for
uniformly in a single constraint hierarchy in which
markedness constraint *MID dominants context free or
general faithfulness constraints.
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