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Abstract

This article seeks to contribute to typology by presenting a formal comparative analysis of
repair strategies used to resolve vowel hiatus in ciNsenga and chiShona. In these two languages,
hiatus resolution is sensitive to phonology and morphosyntax such that hiatus resolution
strategies apply differently depending on the phonological and morphosyntactic context. Across
the prefix + noun stem boundary and within the Inflectional Stem, Vi undergoes
“resyllabification” (Myers 1987:222) in the form of glide formation, secondary articulation and
elision. An interlinguistic difference occurs when V2 is MacroStem-initial: in ciNsenga, hiatus
resolution is blocked but in chiShona spreading is triggered. We follow Mudzingwa (2010) in
proposing that resyllabification in chiShona is blocked at the Prosodic Stem edge by an
alignment constraint (ALIGNL-PSTEM) that requires the left edge of a Prosodic Stem to align
with the left edge of an onset-full syllable. We argue that resyllabification and glide epenthesis
in ciNsenga are blocked when V> is MacroStem-initial because ALIGN (ROOTvgrs, L,O,L)
outranks ONSET and ALIGNL-PSTEM. Crucially, this article demonstrates that whilst vowel
hiatus resolution is categorical in chiShona, it is domain-specific in ciNsenga.
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1. Introduction

Hiatus — a heterosyllabic sequence of adjacent vowels — has been a subject of considerable
empirical and theoretical discussion. Some languages permit vowel hiatus freely, others allow
it in some limited contexts, and still others disallow it completely (see, for example, Myers
1987; Casali 1997, 1998, 2011; Mudzingwa 2010, 2013; Mudzingwa and Kadenge 2011;
Simango and Kadenge 2014 and the references contained in these sources). Hawaiian is a
typical example of a language that allows vocalic hiatus freely, as in the following examples
(Senturia 1998:26, Casali 2011):
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(1) [ko.a.na] ‘space’

(2) [ku.a] ‘back’

3) [hu.i.na] ‘sum’

4) [ko.e.na] ‘remainder’

Like most southern Bantu languages, ciNsenga and chiShona have highly agglutinative
morphology, and morphosyntactic concatenation (both prefixation and suffixation) often results
in vocalic hiatus, i.e. V1.V2 sequences in which V> is onsetless. Onsetless syllables are marked
and the resolution of vocalic hiatus is generally attributed to the high ranking markedness
constraint ONSET, which requires syllables to have onsets, thus disallowing heterosyllabic
V1.Vz sequences which would arise where hiatus is maintained (Casali 2011, Ito 1989, Prince
and Smolensky 2004).

Repair strategies for resolving vowel hiatus include glide formation, secondary articulation,
elision, coalescence, consonant epenthesis and diphthong formation (Casali 1997, 1998, 2011;
Mtenje 2007; Mudzingwa 2013; Simango and Kadenge 2014). The main aim of this article is to
present a formal comparative analysis of hiatus resolution strategies that are active in ciNsenga
and chiShona, showing under what circumstances potential vocalic hiatus occurs, how it is
resolved and the constraints involved in different morphosyntactic and phonological contexts.

It is common to find two or more different hiatus resolution strategies at work in the same
language (Casali 2011). Independent studies have shown that vocalic hiatus is dispreferred in
ciNsenga (Simango and Kadenge 2014) and chiShona (Kadenge 2010; Mudzingwa 2010, 2013;
Mudzingwa and Kadenge 2011). CiNsenga uses three repair strategies to resolve hiatus, namely
glide formation, secondary articulation and elision (Miti 2001, Simango and Kadenge 2014),
while chiShona uses five repair strategies: glide formation, secondary articulation, elision, vowel
coalescence and glide epenthesis (Kadenge 2010, Mudzingwa 2010, Mudzingwa and Kadenge
2011). As will become clearer below, the two languages show that different repair strategies are
operative in different morphosyntatic and phonological contexts. For example, in chiShona,
hiatus in nominals — i.e. across the prefix + stem boundary — is resolved by glide formation,
secondary articulation and elision (Myers 1987, Mkanganwi 1995, Mudzingwa 2010,
Mudzingwa and Kadenge 2013)!. The same resyllabification strategies apply in verbs but
exclusively within the Inflectional Stem, across the subject prefix and tense-aspect-mood (TAM)
boundary (Myers 1987, Downing and Kadenge 2014). Across Prosodic Stem boundaries, hiatus
is resolved through glide epenthesis (Mudzingwa 2010, Downing and Kadenge 2014). Within the
clitic-group, hiatus is resolved by coalescence (Harford 1997, Kadenge 2010, Mudzingwa 2010,
Mudzingwa and Kadenge 2013, Mudzingwa 2013).

In ciCewa, vowel elision targets V1 in prefix positions but V; in suffix positions (Mtenje 1992,
Casali 1997)°. In chiShona, vowel elision targets Vi irrespective of whether it is part of the
prefix or the stem (Mudzingwa and Kadenge 2011, Mudzingwa 2013). The elimination of
vowel hiatus creates an onset for V,. As mentioned earlier, this article is focused on comparing
how different morphosyntactic and phonological domains trigger different hiatus resolution
strategies in ciNsenga and chiShona. We account for cross-linguistic differences between these

! Following Fortune (1980), Mkanganwi (1995), Mudzingwa (2010) and Mudzingwa and Kadenge (2011), we use
the term “nominal” here to refer to a lexical class that includes nouns, adjectives, quantitatives, enumeratives,
selectors and possessive words.

2 But see Simango and Kadenge (2014) for a counter-argument against V, deletion.
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two languages using the concept of ‘factorial typology’ which predicts that typological
variation is a consequence of different rankings of the same set of constraints (Prince and
Smolensky 2004).

The remainder of this article is organised as follows: §2 briefly discusses the geographical
location and genetic affiliation of ciNsenga and chiShona. It also presents vocalic inventories,
syllable structures and morphosyntactic characteristics of the two languages as background to
the analysis. In §3 we discuss the main tenets of Optimality Theory (OT) underpinning the data
analysis in this article. This is followed in §4 by a formal analysis of glide formation, secondary
articulation and elision. §5 looks at vocalic hiatus across the Prosodic Stem, and §6 presents the
conclusion.

2. Background

CiNsenga is spoken in an area that straddles the Zambia-Malawi border around the districts of
Chipata (Zambia) and Mchinji (Malawi), while chiShona is spoken mainly in the Mashonaland
provinces of Zimbabwe. The variety of chiShona that we focus on in this article is chiZezuru,
spoken in the Chikomba district of the Mashonaland East province; the dialect of ciNsenga that
we analyse, also known as ciNgoni, is spoken by the Ngoni people. The latter originally spoke
a variant of isiZulu, but the community has undergone significant language shift over time as a
result of heavy influence from the Nsenga and other linguistic communities (see Simango 2006,
2012, 2013).

Like most southern Bantu languages, the vowel systems of ciNsenga and chiShona consist of
five phonemic monophthongs /i € a o u/. Vowel length is non-contrastive and predictable in
these languages. The vowel of the penultimate syllable is always lengthened when the word is
in utterance-final position (cf. Miti 2001, Fortune 1980). Both languages do not allow closed
syllables and complex onsets. Prenasalised consonants and secondary articulations in these
languages constitute single C segments, not consonant clusters (see Simango and Kadenge
2014, Mkanganwi 1995, Rogers 2009 and Mudzingwa 2010 for related discussions). In both
languages, prefixes typically have a (C)V pattern whereas suffixes have an invariant VC
structure. Onsetless syllables occur in these languages but their occurrence is restricted to the
word-initial position. In ciNsenga, unlike in chiShona, some onsetless syllables do occur word-
medially but only when V> is MacroStem-initial.

Since different hiatus resolution strategies operate in different morphosyntatic domains, it is
essential that we briefly illustrate the morphosyntatic structures of ciNsenga and chiShona
nominals and verbs. A noun in Bantu languages is typically made up of a prefix + stem, as
shown in Figure 1:
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Noun

Préefix Noun Stem

mu ana — [m"“ana]
CL1 child
‘child’

Figure 1. The morphological structure of the Bantu noun

One notable feature of ciNsenga and chiShona nominal prefixes is that they lack overt
augments, the latter of which are found in other Bantu languages such as isiZulu and isiXhosa
(see Miti 2001, Mudzingwa and Kadenge 2013). In chiShona and ciNsenga nominals, vowel
hiatus across the prefix + stem domain is resolved through glide formation, secondary
articulation and elision.

CiNsenga and chiShona verbs have morphosyntactic structures that are typical of Bantu

languages; the complexity of Bantu verbal morphology is illustrated in Figure 2 below
(Downing and Kadenge 2014:4)*:

Verb

Inflectional Stem MacroStem

(OM) [Com7%n]

([RED Stem]) [Inflected stem]
Inflected Stem

Derivatign Stem Inflectional Final Suffix (IFs)

Root Derivational Suffixes/Extensions

Figure 2. The morphological structure of the Bantu verb

There is vast phonological and morphological evidence for the various constituencies of the
verb given in Figure 2 (see, for example, Myers 1987, Downing 2006, Mudzingwa 2010,

3 See also Good (2005), Mchombo (1999), Mudzingwa (2010), Simango (2009) and Zerbian (2012) for various
versions of this representation.
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Downing and Kadenge 2014). Previous studies have shown that, in Bantu languages, different
morphosyntatic domains trigger different hiatus resolution strategies (see, for example, Myers
1987, Mudzingwa 2010, Simango and Kadenge 2014). The Inflectional Stem consists of
subject- and TAM markers whereas the MacroStem comprises the object marker and the
Inflected Verb Stem (see also Myers 1987, Mudzingwa 2010). In verbs, vowel hiatus typically
occurs within the Inflectional Stem, across the subject marker and any of the TAM elements,
and it is resolved through one of three resyllabification processes: glide formation, secondary
articulation and elision. What is interesting is that in ciNsenga hiatus resolution is blocked
across the Inflectional Stem and MacroStem boundary (Simango and Kadenge 2014) while in
chiShona it is resolved through glide epenthesis (Kadenge 2010, Mudzingwa 2010, Downing
and Kadenge 2014). To meaningfully account for these facts, we need to briefly sketch out the
main tenets of OT which are relevant to our analysis.

3. Optimality Theory

The analysis that follows is couched within OT as developed by Prince and Smolensky (2004),
among many others. It also draws on analytical insights from a generative CV-phonology model
of syllable structure (Clements and Keyser 1983), Moraic Phonology (Hayes 1989) and Feature
Geometry (Clements and Hume 1995).

OT is a constraint-based theory which holds that Universal Grammar (UG) consists of a set of
constraints on structural well-formedness and that individual grammars are constructed out of
this set of constraints. One of the major formalisms of this theory that we utilise here is factorial
typology which predicts that interlinguistic variation is due to different rankings of the same
set of constraints. This assumption has provided fertile ground for typological research in
phonology and has been expanded to other aspects of grammar in recent years. The basic
principles of OT (cf. Kager 1999:17) are as follows:

e [UNIVERSALITY
Constraints are universal

e VIOLABILITY
Constraints are violable, but violation must be minimal

e  OPTIMALITY
An Output is optimal when it incurs the least serious violations of a set of constraints,
taking into account their hierarchical ranking

e DOMINATION
The higher ranked of a pair of conflicting constraints takes precedence over the lower-
ranked one

In an OT grammar, cross-linguistic universals come about because constraints are universal,
and cross-linguistic differences come about because constraints can be ranked differently. The
constraints in OT fall into two broad categories, namely markedness constraints and faithfulness
constraints. Markedness constraints rule out difficult or complex (marked) surface structures,
while faithfulness constraints require underlying representations (inputs) and surface
representations (outputs) to match. Contrast is preserved when faithfulness outranks
markedness; alternations occur when markedness outranks faithfulness.
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Marked onsetless syllables in ciNsenga and chiShona are what trigger alternations in the form
of hiatus resolution strategies. The interaction of faithfulness and markedness constraints with
respect to ranking determines the optimal analysis of any given input (Prince and Smolensky
2004). The relevant constraints are motivated as required at each point in our analysis. In the
following section, we examine and compare what happens when affixation creates vocalic
hiatus in ciNsenga and chiShona.

4. Hiatus resolution in ciNsenga and chiShona: A comparison

As mentioned previously, in ciNsenga and chiShona, vocalic hiatus is dispreferred and is resolved
through glide formation, secondary articulation, deletion and spreading (glide epenthesis). We
follow Rosenthall (1997), Mudzingwa (2010, 2013) and Mudzingwa and Kadenge (2011) in
proposing that glide formation, which results in mora loss, is the default or primary strategy as it
shows least violation of faithfulness from the input; secondary articulation, which results in mora-
and root-node loss, is the second best strategy because it preserves the V-Place node of Vi, while
elision is the least preferred strategy because it dispenses with all the features of V1, that is, its mora,
V-Place node and root node. As will be shown in the following sections, the operations of glide
formation, secondary articulation and elision in ciNsenga and chiShona are similar. In nouns and
within the Inflectional Stem, hiatus is resolved through glide formation, secondary articulation and
elision. However, in verbs, when V3 is stem-initial, chiShona triggers glide epenthesis and ciNsenga
blocks hiatus resolution.

4.1 Glide formation

Glide formation is one of the most common repair strategies for resolving vocalic hiatus in
ciNsenga and chiShona. It occurs when Vi is a high vowel, and this high vowel loses its
moraicity by being turned into a glide which serves as an onset for V2. A non-high V; is deleted
without compensatory lengthening. If Vi is /i/, it is turned into the palatal glide [j]; however if
Vi is /u/, it is turned into the labio-velar glide [w]. Thus, the resultant [j] and [w] are derived
glides because they are surface or positional variants of underlying vowels (Rosenthall 1994).
This complementary distribution is not surprising as high vowels and glides share the same
feature content except that the former are moraic and the latter are not. As shown in Figure 3
below (adapted from Rosenthall 1994 and 1997), a glide is a high vocoid linked directly to the
syllable node and a vowel is a high vocoid linked to a mora.

A

- [wu] ] 1 - [

N

W
Figure 3. High glide/vowel distinction

Figure 4 is an illustration of the glide formation process, which involves a high vowel losing its
mora or gliding before another vowel.
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S
N

L p U} — v

—_ ’

[+high,‘cons] [+high, -cons] [+high, cons] [+high, -cons]

Figure 4. Glide formation
Glide formation occurs in the formation of possessive pronouns and quantitatives, as shown in
Table 1 below. Most of these words are cognates found in ciNsenga and chiShona with the same

form and meaning.

Table 1. Glide formation in possessive pronouns and quantitatives

ChiShona CiNsenga

Underlying | Surface | Meaning Underlying | Surface | Meaning
) éﬁiiﬂe [walgu] | ‘mine® | (12) C/Lli_-i}i)?frs [wako] | ‘yours’
©) | 59 | [wega] | alone’ | (13) C/gflgfl{y tweka] | only’
(7) éuL-?c’)_sael/l [wose] ‘all’ (14) g:gi?{ [wo"se] all’
(8) Cﬁfﬁ% . [ja%u] | ‘mine’ | (15) C/Iijj]rilill/l i lia%qu] | ‘mine’
O | e | Gk | chis | a6) | S8 fake] | chis
(10) CL/;-(\);li)le [jose] ‘whole’ | (17) é'L(;n_S;/l [jo"se] “all’
(11) C/Li;e_g?l/rs [jedu] ‘ours’ | (18) C/Li ;e-lgi/l v [jekal ‘only’
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Glide formation is also evident in verbs, within the Inflectional Stem bearing affixes like subject

and TAM, as shown in Table 2:

Table 2. Glide formation in verbs

CiNsenga ChiShona
Underlying | Surface | Meaning Underlying | Surface | Meaning
/u-a-lil-a/ ‘he/she /u-a-dzg-a/ ]
(19) | 1SM-PsT- | [walila] | cried” | (23) | 3SM-PsT- | [wadsga] | O
cry-Fv (hodiernal) eat-Fv ate
/i-a-fom-a/ ‘it /u-a-e"d-a/ .
(20) | 9SM-PST- | [jafoma] | sweated’ | (24) | 3SM-PST- | [waje"da]*| YOV
. went
sweat-Fv (hodiernal) go-Fv
/u-e-"ze
mu-tu/ N . /i-a-dzg-a/
@1y | 3Sm-pst- | [WeZe | Titwasa | os | ooy ber | [jadsga] | it ate’
be CL3- mutu] head eat-Fv
head
/i-e-"ze mi-
tu/ o . /i-a-e"d-a/
(22) | 4qpmpsr. | Deze | rtheywere | ooyl ooy por. | [jajeda] | it went
be CLA- mitu] heads 00-FV
head

What has been shown here is that glide formation in ciNsenga and chiShona is triggered when
the V1 (/u/ or /i/) occurs without a preceding consonant. When /a/ is in the initial position, glide
formation is blocked and elision occurs. In both chiShona and ciNsenga, there are no right
contexts to test whether /e/ and /o/ would participate in glide formation. However, cases in
which prevocalic mid vowels undergo glide formation are reported in Shimakonde (Liphola
2001:135) and Ivie (Masagbor 1989:87), as shown in Tables 3 and 4, respectively:

Table 3. Prevocalic mid vowels undergoing glide formation in Shimakonde

Underlying Surface Meaning
(27) | /lideebe # oomba/ | [lideebjoomba] | ‘the tin, play it’
(28) | /litatele # eepa/ [litateljeepa] ‘the cucumber, harvest it’
(29) | /lidoodo # aanda/ | [lidoodwaanda] | ‘the leg, make tattoo on it’
(30) | /lidioodo # ooma/ [lidoodwooma] | ‘the led, pierce it’

Table 4. Prevocalic mid vowels undergoing glide formation in Ivie

Underlying Surface Meaning
(31) | /to # oxe/ [twoxe] ‘tell a story’
(32) | /do # ode/ [dwode] ‘weave cloth’
(33) | /ode # e/ [odje] ‘your cloth’

*1In (24) and (26), glide epenthesis in the form of spreading is used to resolve the hiatus between the tense marker
and the verb stem. This is the domain for spreading in chiShona, while resyllabification in the form of glide
formation is used within the Inflectional Stem. Spreading across the Prosodic Stem in chiShona is discussed in §5.
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In (27) through (33), /e o/ undergo glide formation across word boundaries. Fortune (1955) and
Miti (2001) present data which show that chiShona and ciNsenga do not resolve hiatus across
word boundaries. The changes in (5) through (26) are schematised in (34).

(34) Gliding of high vowels

u+al — [wa]
u+el — [we]
u+o/ — [wo]

hi+a — [ja]
litel — [jel
i+o/ — [jo]

o a0 oW

Reordering the vowels has a different effect. For example, the reverse sequences of /i + a/ and
/u + a/ are subject to coalescence in chiShona: [a + u] — [o], [a + i] — [e] (see Harford 1997,
Mudzingwa 2010, Kadenge 2010)°. As mentioned earlier, coalescence operates in chiShona
and not in ciNsenga. In both languages, glide formation does not result in compensatory
lengthening which ultimately results in mora loss. Every potential V1.V sequence violates the
markedness constraint that penalises onsetless syllables, namely:

(35) ONSET
Syllables must have onsets
(Ito 1989:223)

This markedness constraint is ranked above the faithfulness constraint that militates against
mora loss (defined in (36)), thus allowing glide formation to repair hiatus by converting Vi to
a glide (Rosenthall 1994, 1997; Mudzingwa and Kadenge 2011).

(36) MAx-10(n)
Every mora in the Input has a correspondent in the Output
(Rosenthall 1997:147)

As mentioned earlier, in both ciNsenga and chiShona, the loss of a mora in glide formation does
not trigger compensatory lengthening. This is a common characteristic of languages that do not
have contrastive vowel length (Odden and Odden 1999:423). In languages with contrastive
vowel length, such as Luganda, hiatus resolution of this nature typically results in compensatory
lengthening, as shown in Table 5 below (data from Katamba 1989:171):

Table 5. Hiatus resolution resulting in vowel lengthening in Luganda

Underlying Surface Meaning
(37) /mu-a-lab-a/ [m%“a:laba] ‘you saw’
(38) /li-ato/ [Va:to] ‘boat, canoe’
(39) /ba-a-lab-a/ [ba:laba] ‘they saw’
(40) /ba-e-lab-a/ [be:laba] ‘they see themselves’

5 Kadenge (2010:9) provides the following examples of chiShona words in which coalescence occurs:

/a+u/ — [0]: /ia + uju/ — [fioju] ‘this one’ and /fia + ujo/ — [fiojo] ‘that one’;
/a+1/ — [e]: /ha+ ifi/ — [feffi] ‘this one’ and /a + idu/ — [edu] ‘ours’.
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The markedness constraint that militates against long vowels which result from compensatory
lengthening is undominated in both ciNsenga and chiShona, and is defined in (41):

41) *V:
No long vowels
(Rosenthall 1997:147)

Deletion is less optimal than glide formation, and the faithfulness constraint that prohibits
segment deletion is defined in (42):

(42) MAX-IO(RT)
Every root node in the Input has a correspondent in the Output
(Mudzingwa 2010)

Tableau 1 below shows a contrast between an optimal glide-containing candidate and a faithful
candidate that preserves hiatus. In addition, this tableau provides a parallel evaluation of a glide-
containing candidate and those that delete one of the vowels.

Tableau 1. Glide formation in ciNsenga and chiShona
ONSET, *V: >> MAX-IO(RT) >> MAX-10(n)
*V: MAX-IO(RT) MAX-10(pn)

/ur-azko/ ONSET

a.[ur.a2.ko] *| !
b.[way:.ko] :
c.[a2.ko] : *|

*|

d.[ui.ko] *
& e.[waz.ko]

The faithful parse (a) fatally violates the markedness constraint ONSET. It satisfies all other
constraints, but since the ONSET constraint is high-ranked, this candidate is eliminated.
Candidate (b), which satisfies the ONSET constraint by gliding Vi and lengthening V: in
compensation for the lost mora, is not optimal because it violates the high-ranked markedness
constraint *V:. Candidates (c) and (d) avoid the violation of ONSET by deleting Vi and V>,
respectively. These candidates are less optimal than candidate (e) because they incur
simultaneous violations of MAX-IO(RT) and MAX-IO(p). Thus they are less optimal than
candidate (e) which violates the faithfulness constraint MAX-IO(u) only. Therefore, (e) is the
optimal candidate; its violation of MAX-IO(p) is not consequential as the constraint is low-
ranked, suggesting that segment deletion is less optimal than glide formation in ciNsenga and
chiShona. The formal analysis provided for turning /u/ into a glide [w] can be applied mutatis
mutandis for gliding /i/ to [j].

Although glide formation is the primary strategy for resolving hiatus, it is not always used in
ciNsenga and chiShona. When glide formation is blocked due to a syllable-structure constraint
that bans complex onsets, secondary articulation is triggered. The following section presents
data illustrating morphosyntactic and phonological contexts in which secondary articulation —
the second best strategy — operates in ciNsenga and chiShona.
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4.2 Secondary articulation

115

Another common strategy for resolving vowel hiatus in ciNsenga and chiShona is secondary
articulation (labialisation), which occurs when V7 is /u/ and is preceded by an onset. When V; is /i/
and is preceded by a consonant, secondary articulation is blocked because it would result in
palatalised consonants which are not permissible in both languages. Glide formation would result
in complex onsets which are also banned in both ciNsenga and chiShona. As a result, elision occurs.
Secondary articulation occurs in nouns and possessive pronouns, as shown in Table 6 below:

Table 6. Secondary articulation in nouns and possessive pronouns

ChiShona CiNsenga
Underlying | Surface | Meaning Underlying Surface | Meaning
(43) gi?:;?ﬁil [m“ana] | ‘child® | (47) C/I?Ba-nrgllilr/le [t¥a%qu] ‘mine’
(44) éli‘i;‘ﬁ/s [kVake] ‘his” | (48) C/lg‘llsajf’lfr:e [kYalqu] | ‘mine’
(45) C/Ifllu-lv_le;ii)r [m¥eni] | ‘visitor’ | (49) C/Lull;ae-l(()i/ly [t¥eka] ‘only’
(46) C/{lll-le-gllll/rs [Vedu] ‘ours’

In both ciNsenga and chiShona, secondary articulation is also productive in verbs within the
Inflectional Stem, as shown in Table 7 below:

Table 7. Secondary articulation in verbs

CiNsenga ChiShona
Underlying Surface Meaning Underlying Surface Meaning
/mu-a-wel-a/ ‘you came’ /tu-a-1"b-a/ ) ‘they
(50) SM-PsT- [mYawela] (hodiernal) (52) 13$M-PST- [tYaji™ba] sang’
come-Fv sing-Fv
/mu-e-
"zemu-a- ‘you said I fru-a-dsg-al
tini-lal-e/ | [m%“e"zem™ati should w . ,
(51 SM-PsT-be | nilale] sleep’ (53) | 11SM-PST- [rYadga] it ate
SM-PST-say (hodiernal) eat-Fv
SM-sleep-Fv
/ku-a-ta™b-
w-a/ ‘the
(54) | 15INF-PST- | [k"ata™b“a] .
danced
dance-PAss-
Fv

When Vi is /u/ and is preceded by a consonant, glide formation, which would result in a C%
cluster, is blocked by a markedness constraint that prohibits complex onsets. Consequently,
secondary articulation is triggered. Complex onsets are not allowed in ciNsenga and chiShona.

The constraint that bans complex onsets is defined in (55):
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(55) *COMPLEX
Complex onsets are prohibited
(McCarthy 2008:261)

In ciNsenga and chiShona, this constraint is undominated. In both languages, secondary articulation
only occurs with compatible consonants, i.e. consonants that allow labialisation (C"s).

Tableau 2. Secondary articulation in ciNsenga and chiShona

ONSET, *V:, *COMPLEX >> MAX-IO(RT) >> MAX-IO(p)

/tui-a2’qu/ ONSET ' *V: 1 *COMPLEX | MAX-IO(RT) | MAX-IO(p)
a.[tu;.a2."gu] *1 ! !
b.[twaz. "gu] : : ] x
c.[tYa:2."gu] | *| : *
. X * *

& d.[tVa2."gu]

In this tableau, candidate (a), which is fully faithful and does not resolve hiatus, violates the
undominated markedness constraint ONSET. Candidate (b) satisfies ONSET by stripping the
moraicity of Vi, thereby creating a consonant cluster [tw]. As a result, it fatally violates the
undominated syllable-structure markedness constraint *COMPLEX. This constraint effectively
blocks glide formation when V is preceded by a consonant. Candidate (c) satisfies both ONSET
and *COMPLEX by turning V1 into secondary articulation. It is, however, suboptimal because it
lengthens V> in compensation for the lost mora. Consequently, it violates the high-ranked
markedness constraint *V:. Candidate (d) satisfies all the undominated constraints and,
although it violates the low-ranked faithfulness constraints MAX-IO(RT) and MAX-IO(p), it is
the winner.

As mentioned earlier, when glide formation and secondary articulation are blocked, elision is
triggered. The following section discusses the phonological and morphosyntactic contexts in
which vowel elision occurs in chiShona and ciNsenga.

4.3 Vowel elision

Vowel elision is the least preferred repair strategy because it dispenses with all the features of
V1 (Rosenthall 1997, Mudzingwa 2010, Simango and Kadenge 2014). There are phonotactic
and phonological factors that trigger elision and, in both languages, this process operates in
similar phonological and morphological contexts. Vowel elision occurs primarily in possessive
pronouns, but it also occurs in nouns and verbs, as illustrated in Table 8. Possessive pronouns
consist of a VCV stem to which a noun-class prefix, typically consisting of CV, is attached.
This attachment invariably results in vowel hiatus which is repaired through elision.
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Table 8. Vowel elision in nouns and possessive pronouns
CiNsenga ChiShona

Underlying Surface | Meaning Underlying Surface Meaning
(56) gga:lfl‘:e [fa’qu] | ‘mine’ | (69) érLlsafglun/ . | [r%u] | ‘mine’
(57) égz;?(s)?l/r [fasu] ‘ours’ (70) (/Jri-Se-((fllll/r [redu] ‘ours’
(58) g ake] | chers | (7)) | BN | ogu) | mine
(59) C/}j;fr?;lrfe [la%gu] ‘mine’ (72) /Cgli;%ll(sg [fake] ‘mine’
(60) élLlsai‘;/r lasu] | ‘ours’ | (73) C/Lg;-_gzic [foja] ‘E‘:gi,c

hair
(61) C/IliSall(lee/r [lake] thers’ | (74) | . L/ ?a‘:l"tul/nn [zuru] | “ant hills’
(62) C/i‘f‘zal;g{l . [kako] | ‘yours’ | (75) élf‘lglﬁ/s [pake] “his’
(63) éﬁ;iﬂ . [kasu] | ‘ours’ | (76) c£ 1;3 ifl‘e’frs [kavo] | ‘theirs’
(64) éﬁ;ﬁgir [kawo] ‘theirs” | (77) C/ian;- -l?g ;ﬁt [mojo] ‘heart’
oY
(65) é‘ffé‘ig [fola] ‘bag’ | (78) /Cnig(t))(?r?é [mo’go] m:r‘;;‘jv
marrow

(66) c é %ﬂl‘}fm [fulu] | ‘anthill
(67) glﬁ-lcg“_s;/l [to"se] “all’
68) | oS [kose] | “all’

In the verbal domain, vowel elision occurs when two prefix vowels are juxtaposed, and when
V1 is /i/ and is preceded by a consonant, as shown in Table 9 below:

Table 9. Vowel elision in verbs

CiNsenga ChiShona
Underlying Surface Meaning Underlying Surface | Meaning
fsi-u-ka-ni-ti"h-af “you (sg) will Jti-a-dsg-a/
(79) Ngﬁ:ﬁg/g&gj\f- [sukaniti™ba] 7ot beat me” (82) SM-PST-oat-FV [tadzga] we ate
/ni-a-fum-a/ ‘T came out’ /"di-a-karar-a/
(80) SM-fliTI-:c\?me [nafumal] (hodiernal) (83) SM-PST-sleep-FV ["dakarara] | ‘Islept
/ti-e-lal-a/ ‘we slept’ /va-a-dzg-a/ . ,
(81) SM-PsT-sleep-Fv [telala] (pre-hodiernal) (84) SM-PsT-eat-Fv [vadsg-a] they ate
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There are three main phonological environments in which vowels are elided in ciNsenga and
chiShona. First, elision occurs when V is /i/ and is preceded by a consonant. In these languages,
palatalised consonants are not allowed, which suggests that post-consonantal Vi /i/ cannot result
in a palatalised consonant. This sets ciNsenga and chiShona apart from other Bantu languages
such as Luganda (Katamba 1989) and Nambya (Kadenge 2008, Mudzingwa and Kadenge 2011)
which have palatalised consonants in their consonant inventories®. In these languages,
palatalisation is used to resolve hiatus.

The second phonological environment in which elision occurs is when V1 is /a/ with or without
a preceding consonant. This suggests that neither low glides nor pharyngeal consonants are
acceptable in ciNsenga and chiShona. In terms of directionality in vowel elision, both languages
are Vi-deleting grammars. Cross-linguistically, V elision is far more common than the elision
of V2 (see Casali 1997, 1998, 2011; Mudzingwa 2010, 2013; Mudzingwa and Kadenge 2011;
Simango and Kadenge 2014).

The third phonological environment involves /u/ being elided when preceded by a consonant and
followed by a labial vowel. The syllable structure, segmental, morphosyntactic and phonotactic
prohibitions that trigger elision are captured by the markedness constraints in (85-89):

(85) *C
Palatalised consonants are prohibited’
(Sibanda 2009:48, Mudzingwa 2010:19)

(86) ANCHOR L
Any root node at the left edge of a morpheme in the Input has a correspondent root node
in the Output
(Casali 1998)

(87) *Low-GLIDE
Low glides are prohibited (or glides must be [+high])
(Casali 1997:516)

(88) *Cf
Pharyngealised consonants are prohibited
(Mudzingwa 2010)

(89) *[C"Vias]
A sequence of a labialised consonant and a labial (round) vowel is prohibited

Tableau 3 illustrates how the ranking of these constraints results in elision of /i/ in ciNsenga
and chiShona.

6 In (38) we present an example showing the occurrence of palatalisation in Luganda. Mudzingwa and Kadenge
(2011:206) provide examples in which palatalisation occurs in Nambya, like /mi-ojo/ — [mlojo] ‘hearts’ (CL4),
and /li-a’qu/ — [Pa’gu] ‘mine’ (CL5). The difference between these two languages is that Luganda allows
compensatory lengthening while Nambya does not. Thus, Nambya patterns with ciNsenga and chiShona in
prohibiting compensatory lengthening.

7 A reviewer proposed that we use an OCP-driven constraint to account for the elision of /i/ when preceded by alveo-
palatal consonants. The chiShona examples in (69), (70), (71) and (74), and the ciNsenga examples in (79), (80) and
(81) show that /i/ elision also occurs in the context of non-palatal consonants, suggesting that what is banned in these
languages are palatalised consonants in general and not just the palatalisation of palatal consonants. This is not
surprising as ciNsenga and chiShona do not have such segments in their consonant inventories.
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Tableau 3. /i/ elision in chiShona and ciNsenga

ONSET, *COMPLEX, ANCHOR L, *C'>>MAX-IO(RT)>>MAX-10(1)

/fi1-a2"gu/ | ONSET 1 *COMPLEX 1 ANCHORL 1 *C1 | MaX-IO(RT) MAX-I0(y)

a.[tfi1.a2.°qu] *) !

b.[11.°gu]

|

d.[ffa>.qu]

c.[fja2."gu] i *|

K| K| K| *

= e.[fax."gu]

In this tableau, candidate (a) with vowel hiatus crucially violates ONSET and is thus eliminated.
Candidate (b), which deletes V2, is eliminated by ANCHOR L, the constraint which effectively
blocks the elision of V. Candidate (c) satisfies ONSET through glide formation but then fatally
violates the high-ranked constraint *COMPLEX. Candidate (d) uses secondary articulation to
avoid vocalic hiatus and complex onsets but it fatally violates *C/, the segmental markedness
constraint that bans palatalised consonants. The optimal candidate is thus (e), with V elided,
which only violates lower-ranked constraints. The elision of /a/ without a preceding consonant
is formalised in Tableau 4 below:

Tableau 4. Elision involving /a/ without a preceding consonant in ciNsenga and chiShona

ONSET, *LOW-GLIDE >> MAX-IO(RT) >>MAX-10(n)

/ai-azke/ ONSET 1 *LOW-GLIDE | MAaX-IO(RT) MAX-TIO(p)
a.[ar.a2.ke] *1 '
b.[Sas.ke] 5 *)
& c.[az.ke] ! * *

In Tableau 4, the candidate with heterosyllabic vowel sequences, (a), incurs a fatal violation of
the markedness constraint ONSET — which militates against onsetless syllables — while satisfying
all others. Glide formation in (b) is suboptimal as it fatally incurs a violation of the segmental
markedness constraint *LOW-GLIDE which bans low glides. The optimal candidate (c) satisfies
all the high-ranked constraints but violates the low-ranked constraints MAX-IO(RT) and MAX-
IO(n) because it deletes Vi /a/. Just like low glides, pharyngealised consonants are prohibited in
ciNsenga; the segmental markedness constraint that militates against pharyngealised consonants
is defined in (88) and its effectiveness is shown in Tableau 5 below:

Tableau 5. Elision involving post consonantal /a/ in chiShona and ciNsenga

ONSET, *COMPLEX, *C>> MAX-IO(RT) >> MAX-10(n)

/kai-azke/ ONSET 1 *COMPLEX 1 *CS MAX-IO(RT) | MAX-IO(p)
a.[ka.az.ke] *1 ' !
b.[k§az.ke] ! * !
c.[kfaz.ke] ! P
& d.[kas.ke] ' \

Candidate (a) fatally violates ONSET because its V> is onsetless. Candidate (b), which resolves
hiatus through glide formation, violates the high-ranking markedness constraint *COMPLEX.
Candidate (c) avoids vocalic hiatus and complex onsets through secondary articulation. It is
however, less harmonic than candidate (d) because it creates a banned segment type — a
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pharyngealised plosive [k]. It is thus eliminated by *Cf. Candidate (d), which deletes Vi /a/, is
the optimal candidate.

Examples (67), (68), (77) and (78) show that sequences of labialised consonants and labial vowels
are prohibited in both chiShona and ciNsenga. The Obligatory Contour Principle (OCP)-driven
constraint that militates against such segment sequences is defined in (89) and its effectiveness is
shown in Tableau 6 below:

Tableau 6. /u/ elision in chiShona and ciNsenga

ONSET, *COMPLEX, ANCHOR L, *[C"VLas|>>MAX-IO(RT)>>MAX-IO()

/muj-02j0/ | ONSET | *COMPLEX | ANCHOR L 1 *[CVVLa5] | MAX-IO(RT) | MAX-IO(y)
a.[mu;.02.jo] ¥ i !
b.[mu;.jo] *|
c.[mwo,.jo]
d.[mY02.°qu]
& ¢.[mo2.jo]

*

|

K| K| ¥| *

Candidates (a), (b) and (c) are disqualified for violating the high-ranking constraints ONSET,
ANCHOR L and *COMPLEX, respectively. Candidate (d), which employs secondary articulation,
fatally violates the OCP-driven constraint *[CVV14z]. This constraint effectively bans sequences
of labialised consonants and a labial vowel. Candidate (e), which elides Vi, is the optimal
candidate. The blocking of glide formation and secondary articulation triggers elision.

Our observations thus far show that ciNsenga and chiShona are similar with respect to the
strategies utilised in resolving vowel hiatus in nominals and the Inflectional Stem of verbs.
Repair strategies employed in these morphosyntactic domains are glide formation, secondary
articulation and elision. This, however, is where the similarities between the two languages end.
Across the Prosodic Stem boundary, the two languages exhibit contrasting behaviour and it is
to this that we now turn.

5. Vowel hiatus across the Prosodic Stem boundary
Across the Prosodic Stem boundary of the verb, vowel hiatus is tolerated in ciNsenga (Simango

and Kadenge 2014) but has to be resolved in chiShona (Mudzingwa 2010, 2013). Examples
from ciNsenga are presented in Table 10:
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Table 10. Vowel hiatus across the Prosodic Stem boundary in ciNsenga

Underlying Surface Meaning
00 | o riamtons | Tkariol | it motsn e
o0 | oty baninsl | it
) | isupstomeliry | “wani] | Y0 60 called me’ (rodiemal)
©3) | g rrrensy [*V[Vjv;’;‘g:]] “he/she told them” (hodiernal)
(94) ISM/-I}I)l;lT_?(-)g;/:lmmgiﬁii-Fv E[nmwiggszgg ‘you moulded it’ (hodiernal)

Note that in these examples, the vocalic hiatus within the Inflectional Stem is resolved through
elision (90-91), glide formation (92-93) and secondary articulation (94). These examples
illustrate the generalisation that we have stated earlier — that resyllabification occurs within the
Inflectional Stem in ciNsenga to resolve vowel hiatus. Note, however, that the vocalic hiatus
between the object marker and the stem in each of these examples is not resolved, which leaves
the stem-initial vowel onsetless. Simango and Kadenge (2014) observe that hiatus across the
stem domain in ciNsenga verbs does not trigger hiatus resolution. They note that the stem
boundary is co-extensive with the verb root and posit a high-ranked alignment constraint for
ciNsenga which requires perfect matching of the left edge of the verb root and the left edge of
the syllable. The different hiatus resolution strategies available in this language — glide
formation, secondary articulation and vowel elision — are all blocked because they would cause
a mismatch between the left edge of the verb root and left edge of the syllable. The alignment
constraint that blocks these strategies in this domain is ALIGN (ROOTvgrs, L,0,L), defined as
follows:

(95) ALIGN (ROOTvges, L,0,L)
The left edge of a verb root (=stem) corresponds to the left edge of a syllable
(Simango and Kadenge 2014:93)

Roberts-Kohno (1995) suggests that the left edge of the root for the verbs in (90-94) contains
an empty C node (for a consonant that has since been lost), and that this C blocks hiatus
resolution because it functions as the onset for V. Although this proposal seems to account for
the ciNsenga facts on diachronic grounds, it does not account for the facts in chiShona, shown
in Table 11 below:

Table 11. Spreading across the Prosodic Stem boundary in chiShona

Underlying Surface Meaning
(96) IShfll-lgll;?gje/-Fv [u.wu.wo.ne] | ‘you see it’
(97) IN;l-{(ggst:a-:-/Fv [kujiwona] ‘to see it’
(98) 9Sl\f-lfs_¥?s,-:e/-FV [jawona] ‘it saw’
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ChiShona triggers glide epenthesis in the same context where ciNsenga tolerates vowel hiatus.
Thus we dispense with Roberts-Kohno’s suggestion that there is an empty C node in this
position, and follow Simango and Kadenge (2014) in pursuing a synchronic OT account which
posits a constraint that requires an alignment of the verb root and the left edge of a syllable.
Note that in chiShona hiatus is resolved not only between the object marker and the Inflected
Verb Stem as well as between the tense marker and the Inflected Stem, but also between a
prefix vowel and a stem-initial vowel (i.e. across the Prosodic Stem boundary). The
generalisation that emerges from these data is that whilst resyllabification, in the form of elision,
glide formation and secondary articulation, operates within the Inflectional Stem (i.e., across
the subject marker and TAM boundary), glide epenthesis is the optimal repair strategy across
Prosodic Stem edges. As noted by Mudzingwa (2010:157), the constraint that blocks secondary
articulation, elision and glide formation across stem boundaries is ALIGNL-PSTEM, and is
defined in (99):

(99) ALIGNL-PSTEM
The left edge of a Prosodic Stem must coincide with the left edge of a syllable
(Mudzingwa 2010:158)

The relative ordering of ONSET, ALIGN (ROOTvers, L,0,L) and ALIGNL-PSTEM is what gives rise
to the difference between ciNsenga and chiShona with respect to how the two languages deal
with vowel hiatus across the Prosodic Stem boundary. In ciNsenga, ALIGN (ROOTvgrs, L,0,L)
outranks both ONSET and ALIGNL-PSTEM whereas in chiShona ONSET outranks both ALIGNL-
PSTEM and ALIGN (ROOTvers, L,0,L). The relevant derivations are presented in Tableaux 7 and
8:

Tableau 7. Vowel hiatus across the Prosodic Stem boundary in ciNsenga

ALIGN (ROOTvgrs, L,0,L) >> ONSET>> ALIGNL-PSTEM

/sij.u2.ka.nij.o02.na/ ALIGN (ROOTygrs, L,0,L) ONSET ALIGNL-PSTEM
<#"a.[sux.ka.nij.0z.naj *
b.[sii.uz.ka.nii.02.naj ok
c.[sur.ka.noy.naj *| *
d.[suz.ka.ni;.wo2.na] *|

Candidate (a) deletes the [i] of the negative marker [si-] and does not resolve hiatus between the
object marker and the verb root. As a result, the candidate satisfies the high-ranked alignment
constraint ALIGN (ROOTvers, L,0,L). This constraint effectively blocks any repair strategy that may
cause a mismatch between the left edge of a verb root and the left edge of a syllable. Candidate
(a) is the optimal candidate although it violates ONSET. Candidate (b) retains vocalic hiatus in
both the Inflectional Stem and the MacroStem, and satisfies the high-ranked ALIGN (ROOTvgxs,
L,o,L). It is, however, non-optimal because it violates ONSET twice, unlike (a) which violates this
constraint only once. Candidate (c) deletes Vi and resyllabifies the root-initial V. As a result, it
is eliminated by the high-ranked constraint ALIGN (ROOTvers, L,0,L). Candidate (d), which uses
glide epenthesis within the MacroStem, makes a fatal violation of ALIGN (ROOTvgs, L,0,L). As
mentioned earlier, glide epenthesis is the optimal repair strategy across Prosodic Stem boundaries
in chiShona; this detail is formalised in Tableau 8.

http://spilplus.journals.ac.za



Comparing vowel hiatus resolution in ciNsenga and chiShona: An Optimality Theory analysis 123

Tableau 8. Glide epenthesis across the Prosodic Stem boundary in chiShona

ONSET, ALIGNL-PSTEM>> ALIGN (ROOTvgrs, L,0,L)

/kui-ozna/ ONSET ALIGNL-PSTEM ALIGN (ROOTyggs, L,0,L)

a.[kui.02.na] *1

& b.[kui.woz.na]

d.[k¥02.na] *|

T
1
1
E
c.[kwoz.na] ! *
I
1
1

K| K| K| *

e.[koz.na] *|

The faithful parse (a) is eliminated by the inviolable constraint ONSET. Candidate (b) resolves
hiatus through glide epenthesis which is the optimal strategy across the Prosodic Stem
boundary. Furthermore, (b) satisfies the high-ranked constraints ONSET and ALIGNL-PSTEM
and, as a result, is the optimal candidate. Candidate (c), which resolves hiatus through glide
formation, fatally violates the high-ranked ALIGNL-PSTEM. It could also be eliminated by
*CoMPLEX. Candidates (d) and (e) eliminate hiatus through secondary articulation and elision,
respectively. Consequently, both candidates fatally violate the high-ranked ALIGNL-PSTEM. In
(100) and (101), we provide a summary of the constraint rankings in chiShona and ciNsenga,
respectively. The constraints that are ranked differently in the two languages are italicised.

ChiShona

(100) ONSET, ALIGNL-PSTEM, *COMPLEX, *V:, ANCHOR L, *Cf, *CJ, *C“Vi.s, *LOW-
GLIDE>> MAX-IO(RT)>> MAX-IO(n), ALIGN (ROOTyggs, L,0,L)

CiNsenga

(101) ALIGN (ROOTyers, L,0,1)>> ONSET >> ALIGNL-PSTEM, *COMPLEX, *V:, ANCHOR L,
*CS, *C, *CVViag, *LOW-GLIDE>> MAX-IO(RT)>> MAX-10()

6. Conclusion

What has been demonstrated in this article is that vocalic hiatus is dispreferred in ciNsenga and
chiShona, as it is in many languages of the world. It has been shown that both languages utilise
glide formation, secondary articulation and elision to resolve vowel hiatus in the nominal and
verbal domains. Glide formation operates when V is [+high] and onsetless. When V1 is /u/ and
is preceded by a consonant, secondary articulation is used as labialised consonants are allowed;
when V| is /i/, elision operates because palatalised consonants are banned in both languages.
Elision is also triggered when Vi is /a/ because pharyngealised consonants and low glides are
prohibited in both languages. Although the same hiatus repair strategies apply in both
languages, a typological difference is evident within verbs, specifically across the Prosodic
Stem boundary: in ciNsenga hiatus resolution is blocked, while in the same domain in chiShona
vowel hiatus has to be resolved through glide epenthesis. By positing that ONSET is ranked
lower than ALIGN (ROOTvers, L,0,L) in ciNsenga, and that ONSET and ALIGNL-PSTEM are
inviolable in chiShona, we have accounted for the variation between the two languages.
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Abbreviations and symbols used in this article

ALIGNL align left

C consonant

CL noun class

cv labialised consonant

Cs pharyngealised consonant
@l palatalised consonant
Fut future tense

Fv final vowel

INF infinitive

IFs inflectional final suffix

L left

OBJ object

oCp Obligatory Contour Principle
Q)Y Object marker

oT Optimality Theory

NEG negative marker

PASs passive

PSTEM prosodic stem

PsT past tense

RED reduplicative

RT root node

sg singular

SMm subject marker

TAM tense-aspect-mood

Vi first vowel

\% second vowel

Vias labial vowel

/l input (underlying representation)
[] output (surface representation)
c syllable

v mora

— is realised as

. syllable boundary

* ungrammatical

# word boundary

&

optimal candidate
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