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This paper brings novel data to bear on whether nominal concord relationships are
formed in the narrow syntax or post-syntactically. In Guébie, a Kru language spoken
in Côte d’Ivoire, nominal concord marking on non-human pronouns and adjectives is
determined not by syntactic or semantic features of the concord-triggering noun, but
by the phonological form of the noun. Specifically, concord marking on pronouns and
adjectives surfaces as a vowel with the same backness features as the vowels of the head
noun. Assuming that syntax is phonology-free (Pullum & Zwicky 1986, 1988), the fact
that we see phonological features conditioning nominal concord in Guébie means that
nominal concord must take place in the post-syntax. I expand on post-syntactic models
of nominal concord in Distributed Morphology (Kramer 2010, Norris 2014, Baier 2015)
showing that when combined with a constraint-based phonology, such an approach can
account for both phonologically and syntactico-semantically determined concord systems.
Additionally, the proposed analysis includes a formal account of ellipsis via constraints
during the phonological component.
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1. INTRODUCTION

The focus of this paper is nominal concord, where inflectional marking on
nominal modifiers varies with the head noun. In a modular approach to grammar,
where a narrow syntactic component builds up a hierarchical structure, and post-
syntactic operations apply to that structure resulting in surface word order and
phonological form, there are conflicting views as to the location of concord
operations in the derivation. On one hand, nominal concord has been analyzed

[1] Thanks to the Guébie community, and especially to linguistic consultants Sylvain Bodji, Ines
Laure Gnahore, Gnakouri Azie, Armand and Olivier Agodio, and Serikpa Emil. Also thanks
to Peter Jenks, Larry Hyman, Sharon Inkelas, Darya Kavitskaya, Johanna Nichols, three
anonymous reviewers, and audiences at UC Berkeley, UC Santa Cruz, Georgetown University,
the LSA 2015 annual meeting, and WCCFL 33 for comments on various versions of this work.

Abbreviations used throughout this paper include SG = singular, PL = plural, PFV =
perfective, IPFV = imperfective, NOM = nominative, ACC = accusative, PROS = prospective,
POSS = possessive, EMPH = emphatic, PART = particle, DEF = definite, CL = noun class,
ADJ = adjectivizer, INF = infinitive.
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H A N NA H S A N D E

using the same tools that account for clausal agreement, where a verb agrees
with the phi-features of a subject and/or object (Sigurdsson 1993, Carstens 2001,
Collins 2004, Sigurdsson 2004, Koopman 2006, Baker 2008, Kramer 2009,
Carstens 2011, Danon 2011, Carstens & Diercks 2013, Toosarvandani & van
Urk 2014). Such models place nominal concord in the narrow syntax. On the
other hand, concord has been analyzed as a separate mechanism from clausal
agreement, where clausal agreement occurs in the narrow syntax, but nominal
concord is the result of a post-syntactic agreement operation (Kramer 2010, Norris
2014, Baier 2015). This paper brings novel data to bear on whether nominal
concord is syntactic or post-syntactic, concluding that, in order to maintain other
key assumptions about the architecture of grammar, only a post-syntactic model
of concord is possible.

This paper examines nominal concord in Guébie [ISO: gie], an endangered
Kru language (Niger-Congo) spoken in Southwest Côte d’Ivoire. The description
of the Guébie data presented throughout this paper is based on data collected
in collaboration with the Guébie community over the past five years. Guébie
and a number of other Kru languages (e.g. Kaye 1981) show a typologically
remarkable nominal concord system in which concord, or agreement within the
noun phrase, is determined not by semantic class but by the phonological form
of the agreement-controlling noun. The term phonologically determined nominal
concord is used here to refer to a system where agreement between a noun
and its modifiers in person, number, gender, and/or case is determined by the
phonological form of the noun controlling agreement, rather than by its semantics
or syntactic features.

It is an assumption of most models of syntax that phonological features are not
present during syntactic derivations, thus cannot influence syntactic structure (see
Pullum & Zwicky (1986, 1988)). The Minimalist Program and its predecessors
assume that grammar is modeled as in (1) (Chomsky 1993), where syntactic
operations apply entirely before phonological ones.

(1) The Y-model of grammar

A similar model is assumed by advocates of Distributed Morphology (DM),
where morphological operations (including insertion of all phonological informa-
tion associated with the relevant morphosyntactic features) take place between the
syntactic and phonological modules of grammar (Halle & Marantz 1994, Harley
& Noyer 1999, Embick & Noyer 2001).
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P H O N O L O G I C A L LY D E T E R M I N E D N O M I NA L C O N C O R D

(2) Distributed Morphology

If nominal concord was a purely syntactic operation, phonological information
would need to be present in the narrow syntax in order to account for phono-
logically conditioned concord systems. The alternative is a post-syntactic view
of concord, which is argued for here. By combining tools from extant models of
post-syntactic nominal concord with constraint-based phonological grammars, we
can account for both the phonologically and syntactico-semantically determined
concord systems found across languages.

The goals of this paper are twofold: (a) to provide an initial description of
the Guébie phonologically determined nominal concord system based on original
research, and (b) to provide a model of nominal concord which accounts for
phonologically as well as semantically conditioned concord systems. In address-
ing the latter, this paper argues that phonologically determined concord cannot
be accommodated in theories that maintain both a phonology-free syntax and
concord in the narrow syntax, favoring a post-syntactic view of nominal concord.

Section 2 provides background on the Guébie language, along with an expo-
sition of Guébie phonologically determined nominal concord. This is followed
in Section 3 with an analysis of the Guébie data rooted in DM agreement mech-
anisms in the post-syntax. The proposed analysis involves interaction between
morphology, syntax, and phonology, and proposes a novel approach to ellipsis
at PF. Section 4 tests the predictions of the proposed analysis by extending the
model to other languages that display similar phonologically determined nom-
inal concord phenomena. These include other Kru languages (cf. Innes (1966),
Marchese (1979), Kaye (1981), Bing (1987), Marchese (1988), Egner (1989)) as
well as Bainuk (Atlantic) (Sauvageot 1967) and Abu’ (Arapesh) (Nekitel 1986,
Aronoff 1992, Dobrin 1995). Two other potentially phonologically determined
systems can be found in B@́ná (Adamawa) (Van de Velde & Idiatov 2017) and
FròPò (Gur) (Traoré & Féry 2017). Section 5 discusses the implications of the
data presented throughout the paper. I conclude in Section 6.

2. GUÉBIE PHONOLOGICALLY DETERMINED NOMINAL CONCORD

2.1 Language background

Guébie is a Kru language spoken by approximately 7,000 people in seven villages
in southwest Côte d’Ivoire. It is part of the Dida sub-group of Eastern Kru, closely
related to Vata, which is described by Koopman (1984).
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The data here come from a corpus of over 5,000 utterances, collected over
the past five years2. Data was collected with one Guébie speaker in Berkeley,
California (2014) and Gatineau, Canada (2015–2018), as well as seven other
speakers in Gnagbodougnoa, Côte d’Ivoire during four two-month trips between
September 2013 and August 2018. The majority of the data come from three
speakers, a 28-year-old male, a 35-year-old male, and a 76-year-old male. Three
other male speakers ages 35–52 and two female speakers ages 19 and 30 were
also consulted. Natural and elicited speech were collected, and both are presented
herein.

The remainder of this section details the phonologically determined nominal
concord system of Guébie, beginning with syntactico-semantically determined
agreement triggered by human nouns, and demonstrating that concord triggered
by non-human nouns is determined phonologically.

2.2 Guébie pronouns

Basic word order in Guébie alternates between SAuxOV and SVO. When there is
no overt auxiliary, the verb surfaces immediately after the subject (Sande 2017),
as described for other related Kru language (Koopman 1984). Like Kru languages
in general (Marchese 1979), Guébie is highly tonal, with four distinct lexical tone
heights and a number of contour tones3. Tone is marked throughout with numbers
1–4, where 4 is high. Syllables are usually CV and maximally CLV on the surface,
where L is a liquid. Words other than pronouns must be at least CV.

Pronouns take the form of a single vowel. The form of a human pronoun is
determined by the person and number features of the concord-controlling noun.
Human subject pronouns are given in Table 1.

Singular Plural

1st e4 a3

2nd e2 a2

3rd O3 wa3

Table 1
Human subject pronouns.

[2] The corpus will be published and available online, via the author’s academic website, by
late 2019. Examples taken from the corpus are labeled for ease of reference to the corpus,
where labels are of the form XXX_YYYYMMDD. The first three letters, XXX, are the unique
identifier of the Guébie speaker, while the YYYYMMDD is the date on which the data was
recorded.

[3] See Sande (2017) for a more complete description of the tonal system in Guébie, and Gnahore
(2006) on tone in a neighboring Kru variety.
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Object pronouns are identical in segmental form to subject pronouns, but their
tone surfaces one step lower than the pronouns in Table 1. Sande (2017) shows
that subject pronouns are free words, while object pronouns form part of the
phonological word of the auxiliary or inflected verb, based on the fact that subject
pronouns can be coordinated and can stand alone as the answer to a question,
while object pronouns cannot, (3).

(3) Subject but not object pronouns can be coordinated
(adapted from Sande (2017: 21, 37))

(a) [O3

3SG.NOM
Eéa3.1

with
éaci23.1]
Jachi

me3

go.PFV
dabala4.4.4

market
ko3

to
‘He and Jachi went to the market.’

(b) *éaci23.1

Jachi
ni4

see.PFV
[kpakpO3.1Eéa3.1

Kpakpo
O2]
with

ji3

3SG.ACC PART
‘Jachii saw Kpakpo j and herk .’

Object pronouns must always surface immediately after the auxiliary or
inflected verb, while subject pronouns can surface as the first conjunct in a
coordinated subject.

2.3 Native non-human nouns

Human pronouns are sensitive to syntactico-semantic features such as person and
number, Table 1. However, the quality of the vowel in non-human third person
pronouns depends on the final vowel of the head noun. That is, pronouns agree
with their nominal antecedents not in semantic features like person or number, but
in phonological features, where the features of the final vowel of the noun stem
determine the form of the pronoun.

Concord marking on pronouns that agree with native non-human nouns, as well
as nonce and loan words, is predictable based on the backness feature of the final
vowel of the noun stem. The final vowel of the stem could be the final vowel of the
noun root, or a nominal suffix (plural, definite). Each of these cases is discussed
in turn throughout this section.

There are ten vowels in Guébie, [i, I, e, E, @, a, u, U, o, O], and all words end in a
vowel. The final vowel of a noun stem determines the vowel of the pronoun used
to replace that noun according to Table 2. There are two possible plural suffixes
on nouns, /-i/ and /-a/. When present, these plural suffixes determine the concord
marking on pronoun vowels.
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Final vowel 3.SG pronoun Plural suffix4 3.PL pronoun

i, I, e, E → E -i → I
@, a → a -a → wa

u, U, o, O → U

Table 2
Mapping of Guébie stem-final vowels to pronoun vowels.

Third-person plural pronouns [I, wa] are determined by the exponent of the
plural morpheme, which surfaces as a suffix on the noun. I analyze the plural
morpheme as a separate syntactic head.

Based on over 500 singular/plural pairs of nouns, it does not seem to be
predictable which plural suffix a given non-human noun will take. For example,
both [éukp@3.1], ‘bracelet’, and [áit@2.3], ‘house’, end in central vowels and
trigger the central vowel third-singular pronoun [@]. However, [éukp@3.1] takes the
/-a/ plural suffix, which surfaces as [-@] due to ATR harmony with the root,
[éukp@-@3.1.2], while [áit@2.3] takes the /-i/ plural suffix, [áit@-i2.3.2]. Neither does
there seem to be any semantic generalization to determine which nouns take
which plural suffix. Because of the unpredictability of the plural suffix given the
phonological shape and semantics of the noun, I conclude that each noun must
be indexed, or lexically specified, for which plural class it falls into. Then, the
form of a pronoun showing concord with a plural noun is predictable based on the
phonological form of the plural suffix, as in Table 2.

There are four sets of pronouns in Guébie, termed subject, object, possessive,
and emphatic pronouns in the Kru literature (cf. Marchese (1979)). The complete
subject pronoun chart is given in Table 3. Segmentally, object pronouns are
identical to subject ones, though tonally they are each one step lower on the 4-
tone scale than the corresponding subject pronoun.

Human Non-human

Singular Plural

1st e4 a2

2nd e2 a3

3rd O3 wa3

Singular Plural

1st — —
2nd — —
3rd E3, a3, U3 I3, wa3

Table 3
Human and non-human subject pronouns.

Object pronouns are given in Table 45.

[4] Note that in Sande (2017), the /-i/ plural suffix is not analyzed as a suffix at all, but as a
conditioning a set of phonological constraints that results in a front, unrounded final vowel
in plural contexts.

[5] Note that in previous version of this work (Sande 2016) third-person pronouns were written as
underlyingly +ATR. Based on new data, they have been reanalyzed as -ATR vowels in all cases,
and are written as such here.
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Human Non-human

Singular Plural

1st e3 a1

2nd e1 a2

3rd O2 wa2

Singular Plural

1st — —
2nd — —
3rd E2,a2,U2 I2,wa2

Table 4
Human and non-human object pronouns.

The pronominal base of subject and object pronouns is used in other pronom-
inal forms, specifically possessive and emphatic pronouns. The set of pronouns
called emphatic in the Kru literature are given in Table 5. These can be used in
topic constructions or in object position when the object is in focus. Just as with
nominative and accusative pronouns, the initial vowel in non-human emphatic
pronouns is phonologically determined by the final vowel of the noun.

Human Non-human
Singular Plural

1st mO3 añE2.2

2nd mOmE3.2 añE3.2

3rd Oáa3.2 waáa3.2

Singular Plural
1st — —
2nd — —
3rd Eáa3.2, aáa3.2, Uáa3.2 Iáa3.2, waáa3.2

Table 5
Emphatic pronouns.

Possessive pronouns, which surface immediately before the possessed noun,
are shown in Table 6, where for non-human possessors, the initial vowel of the
possessive marker is phonologically determined.

Human Non-human

Singular Plural

1st na(2)4 anE2.3

2nd na2 anE2.2

3rd OnE2.3 wanE2.3

Singular Plural

1st — —
2nd — —
3rd EnE2.3, anE2.3, UnE2.3 InE2.3, wanE2.3

Table 6
Possessive pronouns.

The forms in (6) are used for alienably possessed nouns: [na4 áit@2.3] ‘my
house’. A separate set of possessive pronouns are used for inalienably possessed
nouns, mostly kinship terms. The inalienable pronouns are identical to the
personal pronouns in (3) with one exception; the first person singular inalienable
pronoun is /a4/ instead of /e4/, [a4 no4] ‘my mother’. The inalienable pronouns
are of less interest to us because they are quite infrequently, if ever, used with
non-human pronouns.
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In (4) we see examples of phonologically predictable agreement with native
non-human nouns. The noun in the first sentence of each example determines the
form of the object pronoun in the second sentence and the subject pronoun in the
third. The final vowel of the noun triggering concord, and the concord-marked
pronoun vowels, are underlined.

(4) Phonological agreement of pronouns with antecedents

(a) éie2.2

prison
e-4

1SG.NOM
ni=E4.2

see.PFV=3SG.ACC
ji3

PART
E3

3SG.NOM
kadE3.2

be.big.IPFV
‘Prison. I saw it. It’s big.’

(b) kwala4.2

farm
e-4

1SG.NOM
ni=a4.2

see.PFV=3SG.ACC
ji3

PART
a3

3SG.NOM
kadE3.2

be.big.IPFV
‘Farm. I saw it. It’s big.’

(c) to3

battle
e-4

1SG.NOM
ni=U4.2

see.PFV=3SG.ACC
ji3

PART
U3

3SG.NOM
kadE3.2

be.big.IPFV
‘Battle. I saw it. It’s big.’ (syl_20140130)

As in (4), the antecedent does not have to be in the same utterance, nor nearby
in the discourse for phonologically determined concord to hold.

Additional examples from natural speech are given in (5). These examples
come from a recording of a female speaker explaining how to make plantain
fufu, a starchy ball of dough eaten with sauce. Both examples show pronouns
agreeing with a non-human antecedent in vowel quality, [i] in (5a), and [E] in
(5b). The agreeing element in (5a) is an object enclitic pronoun, while in (5b)
it is an emphatic pronoun. The nominal trigger vowel and agreeing vowels are
underlined.

(5) Pronoun quality is determined by the final vowel of noun

(a) a3

2PL.NOM
éE3

cut.IPFV
ñokoli3.2.2

firewood.PL
ne4

and
a3

2PL.NOM

ño3=I2

bring.IPFV=3PL.ACC
‘You cut firewood and you bring them.’

(b) e2

2SG.NOM
ka3

IRR
wa2

want
ne2

REL
jErE3.3

pepper
Eja3.1

with
Uáa3.2

3SG.EMPH
e2

2SG.NOM

su2

grind.IPFV
Eáa3.2

3SG.EMPH
áolo1.1

one
bE-a3.1

thing-DEF
‘If you want peppers with it, you grind them one at a time.’

(lau_20140606)

Examples of words that fall into each third-singular concord-marking class are
given below, taken from a corpus containing over 3,000 distinct nouns. Note that
there is no semantic distinction between the groups. The word for a small spider
species falls into the /E/ category and the word for a large spider species falls
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into the /a/ category, though neither of these classes is limited to small or large
things. ‘Bee’ and ‘honey’, which is derived from ‘bee’, are in the /E/ category,
but ‘beehive’, also derived from ‘bee’, is in the /a/ class. Zogbo (2017) discusses
possible semantic determinedness for Proto-Kru noun classes, but those semantic
distinctions have been lost in Guébie, along with a number of other Kru languages
(cf. Bing (1987) on Krahn, Kaye (1981: 8–9) on Vata).

There are examples of animals, liquids, large and small objects, round objects,
nature, animates, and inanimates in each of the three non-human classes in
Guébie, Tables 7, 8 and 9. While there is no synchronic semantic coherence to the
nouns in a particular class, it is likely that this system stems from a semantically
determined Proto-Kru noun class system (Marchese 1979, Zogbo 2012, 2017). A
number of other Kru languages show tendencies for like-things to have the same
final vowel, such as Godié (Marchese 1986b). Others, like Guébie, Tepo (Dawson
1975), Vata (Kaye 1981), and Krahn (Bing 1987), show no semantic coherence
of classes and are phonologically predictable. It seems that in the latter set of
languages at least, the Proto-Kru semantic noun class system has been reanalyzed

kw@li2.4 ‘face’ éOkwI2.3 ‘bird species’
N@te3.1 ‘yam’ gbele3.2 ‘cola nut’
nove2.3 ‘bee’ nove2.4-kpe2 ‘honey’
ée2 ‘leopard’ tElE3.2 ‘snake’
éakwElE2.3.2 ‘small spider’ pOpE2.3 ‘leaf’

Table 7
Words that take the front vowel pronoun, /E/.

gama2.2 ‘big spider’ ma1 ‘butt’
takwa3.2 ‘basket’ nove2.4-guá@3.1 ‘bee hive’
éaá@3.1 ‘coconut’ éukp@3.1 ‘bracelet’
áit@2.3 ‘house’ uá@3.1 ‘head’

Table 8
Words that take the central vowel pronoun, /a/.

nukpu4.4 ‘quill (pen)’ kasu3.2 ‘fire’
sabu3.2 ‘night’ nOpOpU2.4.3 ‘palmwine’
sio2.2 ‘snail’ gbo2 ‘dispute’
go3 ‘abdomen’ takpO2.3 ‘cheek’

Table 9
Words that take the back vowel pronoun, /U/.
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as phonologically determined for non-human nouns, where semantic distinctions
have been lost6.

2.4 Non-human nonce and loan words

It is clear that one can quite generally predict the form of concord marking
with a non-human head noun based on phonological features. The phonological
assignment of nouns to noun classes is not only predictable for Guébie lexical
items, but also for loan words (6) and nonce words (7).

(6) Phonological agreement in loan words from English/French

(a) sukulu1.1.3

school
kO2-da1

exist-there.
e4

I
ni=4

see.PFV
U2

3SG.ACC
ji3

PART
‘There is a school. I saw it (the school).’

(b) baraZE2.3.2

dam
kO2-da1

exist-there.
e4

I
ni=4

see.PFV
E2

3SG.ACC
ji3

PART
‘There is a dam. I saw it (the dam)’

(7) Phonological agreement in nonce words

(a) fo2

Nonce-word
kO2-da1

exist-there.
e4

I
ni=4

see.PFV
U2

3SG.ACC
ji3

PART
‘There is a NONCEWORD. I saw it (the NONCE).’

(b) gbele4.2

Nonce-word
kO2-da1

exist-there.
e4

I
ni=4

see.PFV
E2

3SG.ACC
ji3

PART
‘There is a NONCEWORD. I saw it (the NONCE).’ (syl_20140130)

Twenty loan words and ten nonce words were tested, each with three native
Guébie speakers. Each possible noun-final vowel was represented at least twice
among the chosen words. Among the thirty words tested, there were no exceptions

[6] Unlike what Marchese (1986a) describes for Godié, a neighboring Eastern Kru language, there
does not seem to be a default pronoun vowel in Guébie. Instead, the choice of non-human
pronoun must always agree phonologically with the contextually relevant noun. When a Guébie
speaker asks about an unknown object, like ‘What is it?’, she uses the front vowel pronoun, /E/
for singular and /I/ for plural ‘What are those?’ This /E/ is the same pronoun used to replace the
word /áe3/, ‘thing’, and the /I/ could be replacing plural ‘things’ /li3/.

(i) Lack of default pronoun in Guébie

(a) (áe3)
(thing)

E3

3SG.NOM
le2

be.IPFV
na2

Q
‘What is it/that?’

(b) (li3)
(things)

I3

3PL.NOM
le2

be.IPFV
na2

Q
‘What are they/those?’ (gna_20150603)

The choice of nominative pronoun is determined by the final vowel of the words for ‘thing,
things’, and there does not seem to be a default non-human pronoun vowel.
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to the phonological predictability across speakers. Similar results were found for
Vata, a closely related Kru language (Kaye 1981: 18).

2.5 Definite non-human nouns

Further evidence for the phonological predictability of this agreement pattern in
Guébie comes from definite nouns. The definite marker is an enclitic /=a/, which
surfaces after all other nominal morphology. It is analyzed as an enclitic rather
than a suffix due to its phonological and syntactic properties. Phonologically, /=a/
never undergoes ATR harmony with the root it attaches to, unlike other suffixes.
Syntactically, there are two possible word orders in noun phrases, (8a, b), which
do not appear to differ in meaning. When Numeral and Adjective surface in that
order following the noun (8a), the definite marker surfaces on the noun itself.
When the adjective surfaces before a numeral, (8b) the definite marker surfaces
on the phrase-final element, in this case the numeral.

(8) The position of the definite enclitic

(a) NOUN-DEF NUMERAL ADJ

gama-I-a3.3.2.2

spider-DEF
mOna2.31

four
éalI2.2

red
‘the four red spiders’

(b) NOUN ADJ NUMERAL-DEF

gama-I3.3.2

spider
éalI2.2

red
mOna-a2.3.1

four-DEF

‘the four red spiders’
(c) *NOUN-DEF ADJ NUMERAL

*gama-I-a3.3.2.2

spider-DEF
éalI2.2

red
mOna2.31

four
Intended: ‘the four red spiders’

(d) *NOUN NUMERAL ADJ-DEF

*gama-I3.3.2

spider
mOna2.31

four
éalI-a2.2.2

red-DEF
Intended: ‘the four red spiders’ (syl_20170322)

The orders in (8a, b) are possible for both definite-marked nouns and indefinite
noun phrases. I assume that the two grammatical orders involve phrasal movement
of the NP in (a) and a larger constituent in (b) (cf. Cinque (2005)), but I leave for
later work any further syntactic details of how the two orders arise.

Examples of nouns with definite markers and the pronouns they trigger are
given in Table 10.
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Noun Noun-Def Subj pronoun Gloss

(a) ñu4 ñu4=a4 a3, *U3 ‘water’
(b) jigo3.1 jig3.1=a1 a3, *U3 ‘fire’
(c) ée42 ée4=a2 a3, *E3 ‘egg’
(d) sukulu1.1.3 sukulu1.1.3=a3 a3, *U3 ‘school’

Table 10
Definite nouns trigger central pronouns (lau_20150617).

When using a pronoun to replace a definite-marked noun, the pronoun vowel
does not agree with the final vowel of the noun root. Instead, it agrees with the
final vowel of the definite marker, /=a/, which results in a central pronoun vowel
surfacing, [a]. The same is true for definite-marked plural nouns Table 11. Definite
markers surface outside of plural suffixes, and when both are present it is the
definite marker which determines agreement.

Noun-Pl-Def Pronoun vowel Gloss

(a) fa-I=a31.2.2 a, *I ‘the bones’
(b) éakwElE-I=a23.2.2.2.2 a, *I ‘the spiders’
(c) éab@-i=a3.1.2.2 a, *E ‘the coconuts’

Table 11
Plural definite nouns trigger central pronouns (lau_20150617).

Definite markers surface outside of all other morphology on nouns. No matter
their syntactic position, or what other morphology is present on the noun, definite-
marked nouns trigger central vowel pronouns.

If each noun were arbitrarily indexed for a particular noun class, or if the
final vowel of the noun were a noun class marker itself, we would not expect
the definite marker to have any effect on the form of the pronoun. The fact that
the presence of the definite marker triggers the central vowel pronoun serves as
further evidence that the form of the pronoun is determined by the phonological
features of the final vowel of the spelled-out noun stem.

Notably, even though the definite marker on non-human nouns triggers central
vowel concord, the definite marker on a human noun has no effect. Human
nouns trigger human-specific pronouns, given in Table 1, whether or not they are
suffixed. For example, [Nudi=a3.1.1], ‘the man’ triggers the third-singular human
pronoun vowel [O], not the front vowel or central vowel pronoun.

Definite markers never alternate based on the form of the noun. This is also true
of numerals, though adjectives show concord marking (see Section 2.7). I analyze
the lack of surface alternation of definite markers and numerals as a result of
not entering into a concord relationship with the head noun. Only adjectives and
pronouns vary with the form of the head noun, thus only adjectives and pronouns
are analyzed as entering into a concord relationship with the noun.
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2.6 Coordinated non-human nouns

Judgments of which pronoun should be used to replace a given noun are incredibly
consistent across speakers. However, speakers tend to avoid constructions where
a pronoun replaces a coordinated noun phrase, particularly when the two nouns
differ in final vowel: [gama2.2 Oja3.1 nove2.3], ‘A spider or a bee’.

When attempting to coordinate nouns that end in vowels with different back-
ness values, speakers prefer not to choose any pronoun vowel to replace those
nouns. Instead, the construction using a pronoun in such cases is avoided in natural
speech. Indeed, no such examples are found in the Guébie text corpus.

There has been extensive work on agreement with coordinated noun phrases
(Aoun, Benmamoun & Sportiche 1994, 1999; Munn 1999; van Koppen 2005;
Boskovic 2009; Benmamoun, Bhatia & Polinsky 2009; Bhatt & Walkow 2013;
Marusic, Nevins & Badecker 2015; Willer-Gold et al. 2016; Gold et al. 2017).
In Guébie, when coordinating nouns that end in the same vowel, speakers have
no trouble replacing that coordinated structure with the appropriate phonologi-
cally agreeing pronoun (cf. the singular pronoun in disjunctive coordination in
Table 12(d)). The same is true for two coordinated definite-marked nouns, where
the appropriate pronoun vowel is the one which agrees phonologically with the
definite marker. However, speakers are not happy with any third-person pronoun
in the case of replacing two coordinated nouns that separately trigger distinct
pronoun vowels, Table 12(e). We might assume that the final vowel of the final
noun in the coordinated structure should determine the pronoun vowel, but it
seems that speakers instead attempt to come up with a vowel that could replace
both the first and second coordinated elements, and if no such pronoun vowel
exists, the construction is avoided7.

Noun phrase Pronoun vowel Gloss
(a) gama2.2 a ‘spider’
(b) takw a3.2 a ‘basket’
(c) nove2.3 E ‘bee’
(d) gama2.2 Oja3.1 takw a3.2 a ‘spider or basket’
(e) gama2.2 Oja3.1 nove2.3 *O, *a, *E, *U, *I, *wa ‘spider or bee’

Table 12
Pronouns used for coordinated noun phrases (lau_20150617).

[7] For another example of an African language where speakers avoid agreement with coordinated
nouns which each independently trigger different agreement markers, see Schadeberg (1992)
on Swahili.
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2.7 Phonological agreement between nouns and modifiers

The same agreement pattern found in noun/pronoun agreement in Guébie also
holds between nouns and the final vowel of adjectives that directly modify
them, (9).

(9) Noun-modifier phonologically determined concord

(a) áit@2.3

house
lel@2.3

new
éEla1.1

red
‘A new red house’

(b) fu3

sponge
lelo2.3

new
éElO1.1

red
‘A new red sponge’

(c) éOkwI2.3

bird
lele2.3

new
éElE1.1

red
‘A new red bird’ (syl_20151117)

Word-internal ATR harmony influences the quality of the final vowel of the
adjectives in (9); however the backness and rounding values of the final vowel
are determined by the final vowel of the noun. That is, the difference between the
final [@] on ‘house’ and ‘new’ versus the final [a] on ‘red’ in (9a) is due to ATR
harmony with the root. The difference between the final [@, o, e] in ‘new’ in (9a),
(9b), and (9c) is due to agreement with the different final vowels of the nouns in
each example.

There are only six adjectives that can directly modify nouns in Guébie, while
other modifiers are predicative, surfacing with verbal morphology. Those adjec-
tives that can surface within a noun phrase include ‘big, small, new, red, black,
white’, [kada4.2, tEkEla4.4.2, lel@2.3, éEla1.1, kpa4, pOpa4.3] in the central vowel /-a/
form in Guébie8. All six of these adjectives can also surface predicatively, and in
predicative contexts do not show concord.

Adjectives also agree with human nouns, but not phonologically. Instead, all
human nouns trigger an [-o/O] ending on adjectives, as in (10).

(10) Adjective agreement with human nouns

Nudi3.1

man
kadO4.2

big
‘A big/important man’

[8] For some elderly speakers, the adjective /tEkElI4.4.2/, ‘small’, only ever surfaces with a final [I],
and does not inflect for nominal concord. In a number of other Kru languages, only a subset of
adjectives show concord with the head noun (Marchese 1988). The fact that younger speakers
have extended the phonologically determined concord marking to /tEkElI4.4.2/, while for older
speakers this adjective does not alternate, suggests that the system is becoming more productive.
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The adjective ‘big’ ends in [-O] in (10), and cannot end in any other vowel when
agreeing with the human noun ‘man’, despite the fact that the word for ‘man’ in
Guébie is [Nudi3.1], ending in a front vowel.

I return to the analysis of noun-modifier agreement in Section 3.3.4.

2.8 Interim summary: Phonological concord facts

We have seen that the form of concord marking on non-human pronouns and
adjectives is predictable from the final vowel of the noun stem. The form of
definite markers and numerals does not vary with the noun (Table 13).

Modifier Concord?
Pronoun X
Adjective X
Numeral —
Definite marker —

Table 13
Modifiers that show concord with nouns.

The phonologically predictable form of the concord marker on pronouns and
adjectives generalizes to bare non-human native nouns, loan and nonce nouns,
plural nouns, and definite nouns. On the other hand, human pronouns take set
forms. Specifically, third-person human pronouns take the form /O3/, singular
(11a), and /wa3/, plural (11d). The use of other pronouns is infelicitous when
referring to humans (11b, c, e).

(11) Human third-person pronouns

(a) Nudi3.1=a1

man=DEF
O3

3SG.NOM
wa2

like.IPFV
jErE3.3-lili2.2

spice-food
‘As for the man, he likes spicy food.’

(b) #Nudi3.1=a1

man=DEF
E3

3SG.NOM
wa2

like.IPFV
jEr3.3-lili2.2

spice-food
Intended: ‘As for the man, he likes spicy food.’

(c) #Nudi3.1=a1

man=DEF
a3

3SG.NOM
wa2

like.IPFV
jErE3.3-lili2.2

spice-food
Intended: ‘As for the man, he likes spicy food.’

(d) anE2.3

1PL.POSS
no4

mother
O2

3SG.POSS
nOwU3.2

brother
la2

of
wU4

children
wa3

3PL.NOM

ji3

come.PFV
‘The children of our mother’s brother, they came.’
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(e) #anE2.3

1PL.POSS
no4

mother
O2

3SG.POSS
nOwU3.2

brother
la2

of
wU4

children
I3

3PL.NOM

ji3

come.PFV
Intended: ‘The children of our mother’s brother, they came.’

(syl_20151113)

As discussed in Section 2.5, even when a human noun ends in a definite marker,
the pronoun used to refer to that noun is the human pronoun [O3], rather than [a3]
which is the concord marker for all non-human definite-marked nouns (11a, b, c).

The form of human pronouns is invariant, agreeing in person and number with
the noun. Adjectival concord marking is also unvarying when the head noun is a
human. Human nouns trigger a fixed set of pronouns and a fixed concord marker
on adjectives based on their person and number features.

Native bare non-human nouns, loans and nonce words, and definite- and plural-
marked non-human nouns trigger predictable phonologically determined concord
marking on pronouns and adjectives. If the head noun is bare, the final vowel of
the noun root determines the vowel quality of the concord markers. However, if
the head noun is morphologically complex, with a plural suffix or definite marker,
the final suffix determines the form of the concord markers. In short, for all non-
human nouns, the final vowel of the noun stem, which includes plural and definite
marking, predictably determines concord marking.

3. AN INTERFACE MODEL OF PHONOLOGICALLY DETERMINED
NOMINAL CONCORD

While phonologically determined nominal concord in Guébie could be what
remains of a once-semantically determined noun class system, here I focus on
the synchronic phonological predictability of the pattern.

Nominal concord is often analyzed using the same tools that account for clausal
agreement, where a verb agrees with the phi-features of a subject and/or object in
the narrow syntax (Sigurdsson 1993, Carstens 2001, Collins 2004, Sigurdsson
2004, Koopman 2006, Baker 2008, Kramer 2009, Carstens 2011, Danon 2011,
Carstens & Diercks 2013, Toosarvandani & van Urk 2014). See Norris (2014:
Chapter 3.2) for a thorough examination of previous models of concord in the
narrow syntax.

On the other hand, Kramer (2010), Norris (2014), and Baier (2015) show that
nominal concord is distinct from clausal agreement in a number of ways, and thus
utilize two distinct sets of tools to model clausal agreement and concord.

Based on the Guébie facts described in Section 2, I ultimately argue for nominal
concord in the post-syntax, and propose a combination of theoretical tools which
model both syntactico-semantic concord, as for Guébie human nouns, as well as
phonologically determined concord, as for Guébie non-human nouns. This model
expands on the work of Kramer (2010), Norris (2014) and Baier (2015) to account
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for a larger range of nominal concord systems, namely, extending extant models
to account for phonologically determined systems.

Before detailing the proposed analysis in Section 3.2, I demonstrate a number
of problems with a purely syntactic approach to nominal concord in Guébie,
Section 3.1.

3.1 Considering possible analyses

3.1.1 Ruling out a narrow-syntax approach to phonologically determined
nominal concord

Any model of nominal concord must also account for phonologically determined
concord systems like the one found in Guébie. A narrow-syntax approach to
phonologically determined concord could take a number of forms.

(12) Possible syntactic analyses of phonological agreement

(1) Phonological features are present in the syntax and available for
copying during morphosyntactic agreement processes.

(2) Final vowels on nouns, and their agreeing pronoun vowels, are
arbitrary noun classes that coincidentally surface as phonologically
predictable.

(3) Phonological agreement is the result of multiple-copy spell-out of the
noun, as proposed by Dimitriadis (1997) for Bainuk (Atlantic) and
Abu’ (Arapesh).

Here I walk through each of these possible analyses, demonstrating that each
of them encounters problems satisfactorily accounting for the Guébie data.

The first option is that phonological features are present in the syntax and
available for copying during morphosyntactic agreement processes. This analysis
relies on syntactic sensitivity to phonological information, which rejects the
fundamental notion of a phonology-free syntax (Pullum & Zwicky 1986, 1988).

Most current theoretical frameworks assume the y-model of grammar (recall 1
and 2), where the syntax takes place before phonological information is present
(cf. The Minimalist Program (Chomsky 1993), Distributed Morphology (Halle &
Marantz 1993, 1994)).

There are empirical reasons for adopting the Y-model of grammar, where syn-
tactic operations occur before phonological ones. An analysis where phonological
features are present during the syntactic module makes pathological predictions;
if syntax was sensitive to phonology, we would expect word orders and other
syntactic phenomena to be sensitive to phonological features such as segmental
properties. Such phenomena are not found across languages. For example, we
never see a language where a subject moves to pre-verbal position only if it begins
with a voiceless consonant.

A model of grammar which disallows syntactic sensitivity to phonological
features, like the Y-model, is more restrictive than one which allows phonology
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to affect syntactic operations, and makes better predictions about the linguistic
systems we see cross-linguistically.

Option two in (12) assumes that all lexical items are arbitrarily indexed for
the noun class they belong to: /áit@2.3/⇔central vowel class; /sukulu1.1.3/⇔back
vowel class. In this case, the fact that the phonological form of the pronoun or
concord marker is predictable given the form of the noun is coincidental. While
this analysis is feasible, it assumes that all noun class assignments are memorized
rather than productive. Additionally, on this analysis we might expect exceptions
to the phonological predictability of the Guébie agreement system, or a lack of
phonologically predictable extension to loan and nonce words. In certain Bantu
languages we find two different /mu-/ noun class prefixes. These prefixes surface
on the noun, and for one of the two mu- forms, there is a phonologically identical
mu- which surfaces on agreeing elements in the noun phrase (ex: Class 18 in
Ganda). However, there are other nouns which take a mu- prefix but trigger
phonologically distinct prefixes on agreeing elements (ex: Class 1 in Ganda)
(Meeussen 1967). We never see such non-phonological agreement in the Guébie
non-human class system.

A slight variation on this analysis would be to say that each noun in Guébie is
composed of a root plus final vowel, where the final vowel expones noun class
marking. The class marker would then determine the form of concord marking
on pronouns and adjectives. Kaye (1981) addresses this possible analysis and
finds it untenable for Vata, a closely related Kru language. He rules out such an
analysis for three reasons: (a) Claiming that each noun is underlyingly without
its final vowel would mean that we have consonant-final roots in the language.
This would be the only example of a consonant-final root, word, or syllable in
Vata. The same reasoning holds in Guébie. (b) It is not possible to manipulate the
final vowel of the noun to change the meaning of a word, and the final vowels
of noun roots are not associated with any semantic meaning. Thus, there is no
reason to consider the final vowels of nouns to be separate morphemes. (c) The
final vowel of a noun root is not associated with an independent tone melody; its
tone is determined by the lexical tone melody of the noun root. In Vata, there are
no examples of toneless morphemes; every morpheme is underlyingly associated
with a tone. Thus, analyzing the final vowel as a separate morpheme would be
the only example of a toneless morpheme in the language. While the same is
not true of Guébie, since other suffixes such as the definite marker lack a tone
specification, I follow Kaye’s other arguments in ruling out this possible analysis.
An additional reason for rejecting such an analysis is given below.

A particularly problematic set of data for this analysis comes from the fact that
it is not always the final vowel of the noun which triggers concord. Recall that for
nouns with plural suffixes or definite enclitics, it is the final vowel of the suffix
or enclitic which triggers agreement. For example, the presence of the definite
enclitic /=a/ always triggers the central vowel pronoun, agreeing with the definite
marker rather than the noun itself, Table 14.
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Noun Agreeing subject pronoun Gloss
(a) sukulu1.1.3 U3 ‘school’
(b) sukulu1.1.3=a3 a3, *U3 ‘the school’

Table 14
Definite enclitics trigger central vowel phonological agreement.

If each noun+final vowel were indexed for a particular lexical class, there would
be no a priori reason to predict that the definite marker should suppress the noun
class agreement triggered by the noun or final vowel itself. We would expect that
the class marking on the noun would still determine concord.

The final option in (12) says that phonological agreement results from multiple
copies of the noun being present in the syntax, some of which can be reduced
phonologically to the final vowel of that noun. Dimitriadis (1997) proposes a
version of this analysis for phonologically determined nominal concord in Bainuk
(Atlantic) and Abu’ (Arapesh).

On this multiple-copy analysis, for the Guébie noun phrase ‘new red house’ in
(13), we would need to say that there are three copies of the noun present in the
syntax, one which surfaces as a full copy, and two at the end of each adjective,
which are reduced to the final vowel of the noun.

(13) Multiple-copy spell-out of nouns in Guébie

áit@2.3

house
lel-áit@2.3

new-house
éEl-áita1.1

red-house
‘new red house’

A Guébie noun phrase like (13) would require three copies of the noun to be
present in the syntactic structure, where one of them is fully pronounced and the
other two are partially pronounced9. The problem is that there is not supporting
evidence, syntactic or morphophonological, for such redundancy in Guébie. If
future work were to find that this analysis of multiple syntactic copies of the noun
is in fact compatible with the syntactic structure of DPs in Guébie, we would still
need to explain why in this particular case only, we see multiple copies of the
noun (partially) spelled out, while other instances of multiple syntactic copies in
Guébie only result in one overtly spelled out copy.

Additionally, this analysis predicts the existence of some language in which
multiple copies of the noun exist and are fully pronounced on the surface. To my
knowledge, this pattern is not attested.

[9] The account proposed in Section 3.2 involves copying phonological features of the noun to
concord markers during the phonological component, even when the noun is not overt within
the same utterance as the pronoun. In a way, the proposed analysis is similar to Dimitriadis’
in that they both rely on silent or deleted copies of the noun. However, the two differ in a
crucial way: for Dimitriadis, multiple copies of the noun are present in a single noun phrase
morphosyntactically. In the model adopted here, there are never multiple copies of the noun in
the syntactic component, but phonological features of the final vowel of the noun are copied to
the concord markers.
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The three models discussed here for accounting for phonologically determined
concord encounter fatal flaws when faced with modeling the Guébie data.

In Section 3.1.2 I rule out a purely phonological approach, and I turn to the
proposed analysis in Section 3.2.

3.1.2 Ruling out a purely phonological account

Instead of accounting for phonologically determined concord in the narrow
syntax, one might consider pursuing a purely phonological analysis. This could
take the form of long-distance phonological agreement in the Agreement-By-
Correspondence (ABC) framework (Rose & Walker 2004). In such a model, the
concord marker on the pronoun and/or adjective would be in correspondence with
the nominal antecedent, and phonological identity would be required between the
two. However, the phonologically agreeing pronoun occurs even when the noun
is not pronounced in the discourse, as in (14).

(14) Agreement without an overt noun
Context: There are eggplants (sg. [trobi@3.2.2]) on the table. You and your
spouse are sitting next to the table talking about going to the market, when
all of a sudden one eggplant starts to roll off the table.
Response: a3

3SG.NOM
ka3

PROS
briéo2.3

fall
‘It is going to fall!’ (lau_20150604)

In the context above, the word ‘eggplant’, /trobi@3.2.2/ has not been uttered
aloud; however, the pronoun must surface with the agreeing vowel [a3] and not
another third-person singular pronoun vowel, #[E, U, O].

ABC requires agreeing elements to be overt and within the same local domain
so that one element can copy features from the other. Because agreement between
a noun and pronoun is required in Guébie even when the noun is not present (14),
ABC is not enough, at least on its own, to account for the phonological agreement
of pronouns with nouns in Guébie. Because Guébie nominal concord is non-local,
and the head noun need not be overt within the same utterance or even in the same
discourse for agreement to hold, a long-distance phonological agreement analysis
will not suffice (Sande 2014).

The account proposed in Section 3.2 makes use of morphological agreement
mechanisms, in combination with ABC-style constraints plus output-to-output
paradigm correspondence in the phonological component to derive the Guébie
facts.

3.2 The proposed model

Here I propose a novel model of phonologically determined nominal concord
which relies on specific interactions between morphology and its interfaces.
Under this analysis, there is a relationship between the form of the pronoun,
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the timing of syntactic spell-out, and deletion under phonological identity.
Unlike the above analyses, the model proposed here predicts the phonological
determinedness of the Guébie system, and it does not require syntax to be
sensitive to phonological features. In addition to accounting for phonologically
determined nominal concord in a manner compatible with current assumptions
in linguistic theory, this model also explicitly details how ellipsis occurs during
the phonological component (PF). This section focuses on deriving concord
on subject and object pronouns, and I return to adjectival agreement and the
additional pronoun series in Section 3.3.4.

The proposed analysis assumes a modular grammar, where syntax precedes
morphological operations which precede phonology. As background for the post-
syntactic model of concord presented here, I lay out my assumptions about the
syntactic structure of DPs in Guébie in Section 3.2.1. The syntactic discussion is
followed by the morphophonological analysis in Sections 3.2.2 and 3.2.3.

3.2.1 Syntactic structure

To determine the syntactic structure of DPs in Guébie, we examine one further set
of data. Pronouns in Guébie can occur alone within a noun phrase, Table 15(b),
but they can also co-occur with an overt noun, Table 15(c). For most speakers10,
the definite marker can never co-occur with the pronoun. Unlike pronouns,
definite markers cannot surface without an overt noun, Table 15(f). Adjectives and
numerals are impossible in noun phrases that contain a pronoun, Table 15(g, h).

(a) sukulu1.1.3 ‘school’
(b) U3 ‘it’ (the school)
(c) sukulu1.1.3 U3 ‘it school’
(d) sukulu-a1.1.3.3 ‘the school’
(e) ?sukulu-a1.1.3.3 U3 ‘it the school’
(f) *a, *a U3 ‘the (school)’
(g) *sukulu1.1.3 U3 lelu2.3 ‘it new school’
(h) *sukulu1.1.3 lelu2.3 U3 ‘it new school’

Table 15
Distribution of nouns and pronouns (lau_20150617).

Constructions like Table 15 (c), where the noun and pronoun surface together
within the same noun phrase, are similar to the ‘we linguists’ construction in
English, except that in Guébie they are not restricted to first and second persons.
This noun–pronoun construction is independent of topicalization; there is a
separate topicalization construction in Guébie which can also result in an overt

[10] For some younger speakers, that noun can optionally be marked with a definite agreement suffix,
Table 15(e). This change may have to do with increased influence from French.

851

terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0022226718000476
Downloaded from https://www.cambridge.org/core. Georgetown University Library, on 04 Mar 2020 at 15:36:56, subject to the Cambridge Core

https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0022226718000476
https://www.cambridge.org/core


H A N NA H S A N D E

pronoun following an overt noun. However, in topicalization constructions, the
noun must be clause-initial, and there is a pause between the topicalized noun and
the pronoun, which surfaces in subject position, immediately before the inflected
verb or auxiliary.

(15) Topicalization

Nudi-a3.1.1

man-DEF
// O3

3SG.NOM
wa2

like.IPFV
jErE-lili3.2.2.2

spice-food
‘As for the man, he likes spicy food.’

In [Noun Pronoun] constructions as in Table 15 (c), the noun and pronoun are
phrased together, while in (15) the noun and pronouns are separated by a required
pause.

Following Elbourne (2001)’s analysis of e-type pronouns, I assume that pro-
nouns take a noun phrase complement which is optionally elided at PF. The
pronoun is a D-head in a head-initial DP, and a phrasal projection containing
the head noun moves to the specifier of D to result in Noun-Pronoun order. The
noun, which has moved to a higher position, is optionally elided (where ellipsis
is licensed by the presence of the pronoun), resulting in all and only the two
grammatical overt pronoun structures, Table 15(b, c). To account for the fact
that the definite marker and pronoun do not co-occur, the two are both analyzed
as D heads, where only one element can surface in the D position in a given
construction11.

The syntactic structure which serves as the input to the morphological compo-
nent is as in (16)12.

(16) DP structure in Guébie

[11] For the set of younger speakers who allow [Noun-Def Pronoun] to occur in a single DP, I
propose that there is a separate functional projection below DP where the definite marker
originates. The NP then moves through the specifier position of that functional head before
moving again to the specifier position of DP, surfacing before the pronoun.

[12] The syntactic structure in (16) is likely an oversimplification; however, since the morphophono-
logical operations which lead to phonologically determined concord, rather than the syntactic
structure, are the primary focus of this paper, I leave a full analysis of DP syntax in Guébie for
future work.
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The crucial component of this structure is that the NP surfaces in the specifier
position of the pronoun D-head, and can optionally be elided during the phono-
logical component. This structure serves as the output of the syntactic component
and the input to morphology.

Along with the structure above, I make one additional assumption about
the syntax–morphology interface. Namely, that syntactic structures are made
available to morphology and phonology in subparts, where each syntactic phase
head triggers spell-out. At each syntactic phase boundary morphological and
phonological operations take place (Chomsky 2000, Marvin 2002), and DP is a
phase (Svenonius 2004, Cinque 2014), or minimally the head noun and pronoun
are spelled out simultaneously.

Synchronic syntactic evidence that DP is a phase in Guébie comes from the fact
that extraction from a DP is impossible. For example, it is possible to say (17a),
but not (17b, c).

(17) No extraction from a Guébie DP

(a) [ñOkpO3.1

person
One2.3

3SG.POSS
nOwUlE4.2.2]
brother

e2

2SG.NOM
ni=se4.4

see.PFV=Q
jOkU2.3

PART
na2

WH
‘Whose brother did you meet?’

(b) *[ñOkpO3.1] e2 ni=se4.4 [One2.3 nOwUlE4.2.2] jOkU2.3 na2

(c) *[ñOkpO3.1 One2.3] e2 ni=se4.4 [nOwUlE4.2.2] jOkU2.3 na2

Whenever a non-human pronoun is produced in Guébie, it agrees in phonolog-
ical features with the noun in the same noun phrase, whether or not that nouns are
overtly pronounced. I propose that the concord-triggering noun is always present
in the syntax, within the same phase as the pronoun D-head. Then, phonological
concord is conditioned by a morphological rather than syntactic agreement
relationship between the noun and pronoun. This agreement relationship is
founded during the morphological component, via insertion of an Agr(eement)
node on the pronoun (Kramer 2010, Norris 2014), as discussed in further detail
in Section 3.2.2. Due to this agreement relationship, morphosyntactic features of
the noun are copied to the pronoun. The phonology, which also applies at phase
boundaries, has access to the morphosyntactic features of heads within that phase,
and phonological constraints ensure phonological identity between those heads in
the DP which agree in specific features, as detailed in Section 3.2.3. Ellipsis of the
noun optionally occurs at PF, licensed by overt phonological agreement between
the noun and the pronoun.

In Section 3.2.2 I discuss the morphological component, based on DM, and in
Section 3.2.3 I provide a formal analysis of phonologically determined nominal
concord in Guébie, reliant on morphosyntactic features being maintained through
the morphology, available to the phonological component.
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3.2.2 The morphological structure

In the proposed model, morphology and phonology apply cyclically to syntactic
structures by phase, and each DP is a phase. The morphology takes the syntactic
structure as an input. I assume a DM morphological component (Halle & Marantz
1993, 1994; Embick & Noyer 2001). The crucial reasons for choosing a DM-
style morphology are late insertion of vocabulary items, spell-out at phase
boundaries, and a mechanism for establishing post-syntactic agreement (concord)
relationships. Any morphological framework which follows DM in these three
respects would serve equally as well in the given account.

Via regular DM agreement mechanisms, an AGR(eement)-node is inserted on
D, and the {N} feature is copied to it from the noun (see Noyer (1997), Embick &
Noyer (2001), Kramer (2010), Norris (2014)).

(18) Agr-node insertion schema (Norris 2014: 126)
X→ [X Agr]

Node insertion in DM occurs only when the relevant morphological features
have no bearing on semantics (cf. Oltra Massuet (1999) and Embick (2010) on
dissociated morphemes, and Harbour (2003) on ‘default’ feature insertion). That
is, only those terminal nodes which affect the truth value of the sentence are
present in the syntax, and others are inserted during the morphological module
of grammar, post-syntactically. After AGR-node insertion occurs, feature copying
from the head noun to the AGR node applies.

Agreement proceeds as shown in the noun–pronoun construction in (19) for
the noun sukulu ‘school’. The vocabulary item sukulu has two features, the
feature {N} because it is a noun, and the feature motivating optional ellipsis at PF,
which following Merchant (2001, 2008) I call {E}. The {E} feature is discussed
further in Section 3.2.3. The noun feature of sukulu has been copied to the AGR
node on D. Because the shape of pronouns, whether human or non-human, is
always a -ATR vowel (V), I assume that the non-human pronoun vocabulary item
is a vowel specified for the phonological feature {-ATR}, but underspecified for
other features, specifically {BACK}. The backness value will be specified via the
constraint-based phonology13.

[13] The shape of the pronoun as a single vowel could also be derived via phonologically optimizing
constraints such as REALIZEMORPH and *STRUCTURE, which would result in the minimal
possible output content (a single segment) that still results in output realization of each input
morpheme. However, because even human pronouns, which are fully specified vocabulary items
(discussed further in Section 3.3.3), have the shape of a vowel, I assume that the V shape of even
non-human pronoun is specified in the lexicon.
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(19) Morphological agreement

For simplicity, I leave out the syntactic nodes below D in (19). These include
positions for adjectives and numerals.

Lexical items are inserted into the structure in (21) via regular DM-style vocab-
ulary insertion rules. For the majority of terminal node feature bundles in Guébie,
there is some lexically associated phonological content. This content can be fully
specified, as in ‘school’, /sukulu1.1.3/, or partially specified, as in third-person
non-human pronouns, /V{-ATR}/. There could also be a set of morphosyntactic
features for which there is no corresponding phonological content. This is seen
elsewhere in Guébie, where the imperfective morpheme triggers a particular
phonological process, but is not associated with any underlying phonological
content (Sande 2017: Chapter 5).

After vocabulary items and AGR nodes are inserted, the morphological struc-
ture in (19) is linearized via DM Linearization mechanisms, as laid out by Embick
(2010).

(20) Linearized structure
{sukulu:N,E} {V{-ATR}:AGR:N}

Note that in the proposed analysis, the morphological features associated
with terminal nodes are preserved through morphology, including Linearization,
and are available to the phonology (following Gribanova & Harizanov (2015),
Winchester (2016); contra Halle (1990), Bobaljik (2000))14. This feature preser-
vation will allow the phonological component to see morphosyntactic agreement
relationships.

3.2.3 The phonology

Here I adopt a constraint-based phonological component with paradigm output–
output faithfulness (Burzio 1994, Benua 1997, Kager, van der Hulst & Zonn-
eveld 1999). For other recent works combining a DM-style morphology with a

[14] To avoid phonology having access to morphosyntactic features of terminal nodes, one could
reframe the analysis using Cophonologies by Phase Sande & Jenks, which associates sub-
rankings of constraints with vocabulary items in DM. In such an analysis, N-heads would
be associated with a subranking that conditions phonologically determined agreement with
agreeing elements, but other heads would not. Then underspecified vowels in the input (concord
markers) would surface with the same features as the final vowel of the noun.
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constraint-based phonology, see Jenks & Rose 2015, Kastner 2016; Sande 2017,
2018.

While I choose to show the phonological component evaluated in parallel, a
cyclic approach using strata, like Stratal OT (Kiparsky 2000, 2008; Bermúdez-
Otero 1999), or serial derivation, like Harmonic Serialism (McCarthy 2000)
would work equally as well as the parallel approach provided here15. Since my
point here is not to choose between a parallel, stratal, or serial phonology, but
rather to show that a model of grammar where phonology follows syntax and is
sensitive to morphosyntactic features can account for phonologically determined
nominal concord, I set aside the differences between stratal or serial and parallel
approaches and use parallel evaluation for simplicity.

In this model, phonology applies at phase boundaries, and DP is a phase.
Thus, the DP, which crucially includes nouns, pronouns, and adjectives, will be
evaluated together as a unit by phonological constraints.

The linearized structure provided by the morphological component of grammar
serves as the input to phonology. This linearized structure consists of vocabulary
items and morphosyntactic features, (21). Note that the phonological features
of the pronoun vowel other than [ATR] are not specified in the input to the
phonological component. The quality of the pronoun will instead be determined
via ranked constraints.

(21) Morphosyntactic input to phonology
{sukulu:N,E} {V{-ATR}:AGR:N}

To arrive at the correct output, i.e. [sukulu U] or [sukulu U], based on the
linearized input in (21), we need a constraint ensuring identity between the final
vowel of the noun and the vowel of the pronoun. This is accomplished with
ANCHOR-R, which anchors agreement to the right edge of a word, (22).

(22) ANCHOR-R (McCarthy & Prince 1993)
Segments at the right edge of agreeing phonological words correspond.

This constraint is only active if the heads in question agree in some morphosyn-
tactic feature. If they do agree morphosyntactically, segments at the right edge of
each head will correspond. A constraint ensuring that heads in correspondence
are phonologically identical must also be active. I propose the use of an output–
output identity constraint IDENT-OO which says that heads that agree in the
feature {N} must agree in phonological features.

(23) IDENT-OO (Benua 1997)
Assign one violation for each set of corresponding heads that Agree in
some morphosyntactic feature and are not phonologically identical.

[15] An approach based in ordered rules (Chomsky & Halle 1968) could also account for the data, as
long as we allow for domain-specific rule application (much like domain-specific phonological
application in spell-out by phase).
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IDENT-OO assigns a violation for each non-identical set of corresponding
segments in two corresponding heads. This constraint will only affect nouns
and their corresponding pronouns and adjectives, since other heads do not agree
morphosyntactically.

The combination of the two constraints in (22, 23) has the result that two
heads agreeing in the morphosyntactic feature N within the same spell-out phase
will be phonologically identical, starting from the right edge of the word. The
optimal candidate violates a single constraint here, namely DEP-FEATURE, which
penalizes output features not present in the input. DEP-FEATURE is violated by the
optimal candidate because the pronoun vowel has fully specified vowel features
in the output, but not in the input. The benefit of DEP-FEATURE is that it rules
out candidates like [sukulu sukulu] where the pronoun is identical to the noun in
more than just one segment, because [sukulu sukulu] involves insertion of more
new features from input to output than does [sukulu U].

(24) DEP-FEATURE (McCarthy & Prince 1993)
Assign one violation for each feature in the output that lacks a correspond-
ing input feature.

The tableau below shows that the presence of IDENT-OO rules out a pronoun
vowel that does not agree phonologically with the noun, Table 16(d). ANCHOR-
R rules out a pronoun that is phonologically identical to the left edge of the
noun, Table 16(c). DEP is necessary to rule out a pronoun that is identical to the
entire phonological form of the noun, or even anything more than the final vowel,
Table 16(b). Here I mark a single violation of DEP for each segment present in
the output that was underspecified or not present in the input. This decision is for
simplicity of reading the tableaux, because in fact each candidate below would
incur many more DEP-FEATURE violations than marked, namely, one for every
phonological feature inserted, rather than one for every consonant/vowel segment
inserted.

The justification for the ranking in Table 16 follows16.

{sukulu:N,E} {V{-ATR}:N} ID-OO ANCHOR-R DEP-FEATURE

�(a) sukulu U 1
(b) sukulu sukulu 6!
(c) sukulu sU *! 2
(d) sukulu E *! 1

Table 16
IDENT-OO, ANCHOR-R� DEP.

[16] To rule out a candidate like [u U], where input segmental content of the noun is deleted, a Max
constraint is also active (McCarthy & Prince 1993). I leave out the Max constraint and deletion
candidates such as [u U] for simplicity.
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The combination of the correspondence constraint ANCHOR-R and the identity
constraint IDENT-OO function to rule out candidates that fail to agree, as per ABC
theory (Hansson 2001, Rose & Walker 2004). Candidate (d) is ruled out by the
output–output correspondence constraint, ID-OO, since the vowel of the pronoun
is not featurally the same as any corresponding segment in the noun. ANCHOR-R
rules out candidate (c), where there are identical corresponding segments in the
noun and pronoun, but the corresponding segments are at the left edge of the noun,
rather than the right. DEP-FEATURE rules out candidate (b), since more features
are inserted between the input and output than in the winning candidate, (a).

While the tableau in Table 16 rules out a number of unwanted candidates, with-
out an additional constraint, the candidate [sukulu] with a null pronoun would beat
the optimal candidate because it involves no feature insertion. We must ensure
that the pronoun surfaces overtly, despite its lack of fully specified phonological
feature information in the input. This can be assured with a REALIZEMORPHEME
constraint, which penalizes an output candidate that does not overtly realize an
input morpheme, (25).

(25) REALIZEMORPH(EME) (Samek-Lodovici 1993, Rose 1997, Walker 2000,
Kurisu 2001)
Assign one violation for each input morpheme that is not phonologically
realized in the output.

While the constraints in Table 17 explain why we get a surface pronoun that is a
single segment and agrees with the final segment of the noun, they do not explain
why the features of the final vowel of the output noun are identical to the input
features. That is, why don’t we have an optimal output candidate [sukule E] from
input /sukulu V/? While DEP-FEATURE rules out adding a feature from input to
output, it does not rule out changing a feature from input to output. Thus, to rule
out feature changing, which violates input–output identity, I propose the use of a
highly ranked IDENT-IO constraint.

{sukulu:N,E} {V{-ATR}:N} ID-OO ANCHOR-R REALIZEMORPH DEP-FEATURE

�(a) sukulu U 1
(b) sukulu *!

Table 17
IDENT-OO, ANCHOR-R, REALIZEMORPH.

(26) IDENT-IO (McCarthy & Prince 1995)
Assign one violation for each output segment whose features differ from
the corresponding input segment.

The full Guébie vowel inventory contains ten vowels, [i, I, e, E, u, U, o, O, @, a],
but there are fewer possible singular non-human pronoun vowels, [E, a, U]. The
specified {-ATR} feature on the pronoun vocabulary item limits the possible
pronoun vowels to [I, E, U, O, a]. Additional constraints such as PERIPHVOWEL
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preferring peripheral vowels [I, U, a] and *I dispreferring the output segment [I] in
Guébie account for the reduced number of pronoun vowels [E, a, U], compared to
the full Guébie vowel inventory above17. As this is secondary to the point of this
section, I leave these constraints out of the tableaux below.

Ranked as in (27), the above constraints lead to the correct output of a [Noun
Pronoun] structure, where both the noun and the pronoun are overt. These
constraints ensure that the pronoun agrees phonologically with the final vowel
of the noun in question.

(27) Ranking: IDENT-OO, ANCHOR-R, IDENT-IO, REALIZEMORPH� DEP-
FEATURE

When a pronoun surfaces without an overt noun, I posit that the noun is present
in the syntax but is elided at PF, [sukulu U], ‘it (school)’ (see Merchant (2001),
Lasnik (2007)). Constituents that can optionally be elided are marked with a
feature {E} in the syntax (Merchant 2001), and here I propose a model of ellipsis
where the phonology has access to the {E} feature of the noun, just as it has access
to other morphosyntactic features, such as the {N} feature triggering phonological
agreement. The option of eliding the noun is then determined via constraints.

The presence of an {E} feature triggers what I call here an ellipsis paradigm.
This paradigm involves two output forms evaluated together, one where ellipsis
has occurred, and one where it has not. Both cells of the paradigm are evaluated
simultaneously in the same instance of spell-out.

The novel constraint in (28) is an output–output paradigm correspondence
constraint (Burzio 1994, Benua 1997, Kager et al. 1999, McCarthy 2005), which
ensures that the phrase (or syntactic phase) containing the elided element is as
similar to the optimal non-elided output as possible. For example, the elided
form [sukulu U] must be faithful to the non-elided [sukulu U].

(28) FAITH-NOELIDE

For each form in an ellipsis paradigm, assign one violation for each output
segment whose features differ from corresponding output segments across
the paradigm.

In an output–output paradigm correspondence model such as this, candidates
consist of paradigms, which are evaluated together as a unit. In Table 18 there
are both input–output correspondence relationships, as well as output–output
paradigmatic correspondence relationships. We see that in Guébie, when DPs
containing elided and non-elided nouns are evaluated together in a paradigm, the
undominated constraint in (28) together with those constraints in (27) gives the
correct output. That agreement can be sensitive to unpronounced material is well

[17] Kaye (1981) discusses the possibility that the [I] pronominal form is reserved for plurals,
so cannot be used as the front vowel pronoun in Vata, hence the non-peripheral front vowel
pronoun for singular front vowel nouns.
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known (Merchant 2015: 16), and the proposed constraints show an articulated
model of this particular phenomenon.

{sukulu:N,E} {V{-ATR}:N} FAITH-NOE Id-IO Id-OO ANCHOR REALIZE DEP

�(a) sukulu U, U * 2
(b) sukulu U, Ø **! 1
(c) sukulu s, sU *! * 3
(d) sukulu E, E *! * 2
(e) sukule E, E *! * 2
(f) sukulu U, E *! * 2

Table 18
A constraint-based approach to ellipsis.

Every form in Table 18 receives at least one REALIZEMORPH violation because
the noun /sukulu1.1.3/ is unrealized in the second form of the paradigm.

The proposed analysis forces phonological agreement and provides the option
of ellipsis at PF simultaneously via constraints (with regards to the latter, this
analysis is similar to Bennett, Elfner & McCloskey (2015)’s analysis of Irish
ellipsis at PF). A terminal node which has a morphosyntactic {E} feature,
available to the phonology, can optionally be elided via an ellipsis paradigm at
PF, as in Table 18.

By evaluating paradigms of elided and non-elided candidates at each syntactic
phase boundary, we predict phonological agreement of elements within a phase
(here, DP) that agree in some morphosyntactic feature. Further predictions of the
proposed model are discussed in Section 4.

3.3 Extending the model

The model presented here not only accounts for phonologically determined
concord marking on non-human subject and object pronouns, but for semantically
determined human pronouns, concord on possessive and emphatic pronouns,
concord marking on adjectives, and concord triggered by plural- and definite-
marked nouns.

3.3.1 Possessive and emphatic pronouns

Non-human possessive and emphatic pronouns also show phonologically deter-
mined concord marking triggered by the head noun. However, unlike subject
and object pronouns, the concord-marking vowel in possessive and emphatic
pronouns is not rightmost within the word (ex: the front vowel emphatic pronoun
Eáa3.2 and possessive pronoun EnE2.3). I propose that, just as for nominative and
accusative pronouns, the initial vowel in non-human possessive and emphatic
pronouns is underspecified for all phonological features except -ATR: /V−ATRáa/,
/V−ATRnE/. The ranking of IDENT-IO above ANCHOR-R prevents the rightmost
segments of the emphatic and possessive pronouns from undergoing a change to
show phonological identity with the final vowel of the noun, since those segments
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were present in the input. The rightmost manipulable segment in the emphatic and
possessive pronouns is the featurally underspecified initial vowel. This segment,
then, shows phonological identity with the right edge of the head noun, due to
ANCHOR-R.

3.3.2 Plural and definite-marked nouns

When a non-human noun surfaces as plural or definite, the quality of the plural or
definite vowel determines concord. This, too, is accounted for with the phonolog-
ical constraint ranking above, since the definite marker and plural suffix are part
of the same phonological word as the concord-triggering noun, and ANCHOR-R
targets the right edge of a phonological word. Thus, the rightmost vowel within
the noun word determines the features of concording vowels, whether that vowel
is part of the root, suffix, or enclitic.

3.3.3 Guébie human pronouns

Third-person human pronouns in Guébie do not follow the phonological agree-
ment pattern of non-human nouns. Instead, they predictably take the forms /O/,
singular, and /wa/, plural. I repeat the pronoun chart for Guébie from Table 3 in
Table 19 below.

Human Non-human
Singular Plural

1st e4 a3

2nd e2 a2

3rd O3 wa3

Singular Plural
1st — —
2nd — —
3rd E3,a3,U3 I3,wa3

Table 19
Human and non-human subject pronouns.

The model described in Section 3 extends to human pronouns in Guébie without
modification. We saw that nouns are present in the syntax in the same DP as
pronouns, and their features are copied to the pronoun via a morphological AGR
node. I claim here that human nouns not only have a {N} feature which is copied
to the pronoun, they also have a {PERSON} feature (Richards 2015, Van der Wal
2015), Table 20.

Human Non-human
Features {+PERSON, N, E} {−PERSON, N ,E}
Vocabulary Item /O, wa/ /V{-ATR}/
Surface forms [O, wa] [E, a, U, I, wa]
Determining factor semantic features phonological features

Table 20
Pronoun features and realization.
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The presence of the {PERSON} feature triggers insertion of a different vocabulary
item than for non-human pronouns. In the case of human pronouns, the inserted
vocabulary item is fully specified for phonological features. This is exemplified
for [Nudi3.1], ‘man’, in (29).

(29) Syntactic representation of human pronouns

When AGR-node insertion on D occurs and features are copied from a human
noun to the AGR node on the pronoun D, {PERSON} and {NUMBER} features
are copied along with the {N} feature. These {PERSON} and {NUMBER} features
are absent on non-human nouns.

(30) Morphological agreement between human nouns and pronouns

(31) Morphological insertion rule
{N, PERS:3SG}↔ [O]

Then, during vocabulary insertion, the particular bundle of features contain-
ing {N} and {3SG} is spelled out as [O], as in (31). That is, the 3rd singular
human vocabulary item /O/ is inserted in the context of the features {+Person:3SG
N}. Similarly, the plural human pronoun [wa] is inserted in the context of the
features {+Person:3PL N}. This differs from all non-human nouns which are not
marked for person or number features in the syntax.

(32) Phonological representation of human pronouns

{Nudi:N;Pers:3,SG;E} {AGR:N;Pers:3,SG}
| |

[Nudi] [O]

If certain semantic features of the noun such as person and number are copied
to the pronoun D via morphological agreement mechanisms and spelled out by a
vocabulary item with specified phonological features ({N, PERS:3SG} → [O]),
that vocabulary item is not subject to phonological identity. Instead, a highly
ranked constraint ensures faithfulness to the phonological content inserted during
vocabulary insertion. This IDENT-IO constraint must be ranked higher than
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the IDENT-OO constraints requiring phonological agreement between agreeing
elements in the DP, providing evidence for a more nuanced constraint ranking
than the one presented in Table 18. We could imagine, then, a language with the
same constraints but where input–output faithfulness was low-ranked, where the
entire pronoun system would be phonologically determined, including first and
second persons. As far as I know, no such language has been described, but the
system proposed here predicts that it could exist.

Phonological identity between the pronoun and agreement-controlling noun
seems to be a last resort agreement strategy in Guébie. Specifically, phonological
identity holds only in those cases where there is no relevant vocabulary item
with specified phonological content to insert. This prediction is supported by
Corbett (1991)’s generalization that when semantic and phonological criteria for
determining noun class are at odds, semantic features take precedence. I return
to the discussion of the relationship between semantically and phonologically
conditioned concord in Section 5.

3.3.4 Guébie adjectives

Adjectives in Guébie agree in final vowel with the noun that they modify.

(33) Noun-modifier phonological agreement (repeated from (9))

(a) áit@2.3

house
lel@2.3

new
éEla1.1

red
‘A new red house’

(b) fu3

sponge
lelo2.3

new
éElO1.1

red
‘A new red sponge’

(c) éOkwI2.3

bird
lele2.3

new
éElE1.1

red
‘A new red bird’ (syl_20151117)

We can derive this agreement in the same way as noun–pronoun agreement.
Syntactically, nouns, along with the adjectives that directly modify them, are
present in a single syntactic phase (DP). An AGR node is inserted on the
adjective by the morphology. Features of the noun (namely, {N}) are copied to
the adjective so that the adjective and noun are in morphosyntactic agreement.
The phonology ensures that agreeing heads (the noun and its adjectival modifiers)
are phonologically similar, via the same constraints discussed in Section 3.

Much in the same way that pronouns license ellipsis of the agreement-
triggering noun (15b, c), adjectives that agree with the head noun license ellipsis
of that noun, (34).
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(34) Adjectives licenses ellipsis of the noun

(a) lel@2.3

new
éEla1.1

red
‘A new red one’ (house)

(b) lelo2.3

new
éElO1.1

red
‘A new red one (sponge)’ (syl_20151117)

Just like optional nominal ellipsis in [Noun Pronoun] constructions, [Noun
Adjective] candidates are evaluated in paradigms, with two forms in each
paradigm: one where the noun is elided and one where it is overt. A FAITH-
NOELIDE constraint ensures output–output paradigm faithfulness so that the
adjective agrees phonologically with the noun even when the noun is elided.
The relevant constraint ranking is identical to the one shown for noun/pronoun
agreement in Table 18.

3.3.5 Interim summary: Analyzing phonological concord in Guébie

A single analysis dependent on phase-based application of morphological and
phonological operations explains the phonological concord marking on nomi-
native, accusative, emphatic, and possessive pronouns, as well as adjectives in
Guébie; all involve an element (pronoun or adjective) with an optionally elided
noun in the same DP, undergoing morphological AGR-node insertion, followed
by phonological correspondence and identity.

4. TYPOLOGICAL PREDICTIONS

The constraints presented in Section 3.2.3, together with the proposed syntactic
and morphological structure of the DP, account for phonological concord on pro-
nouns and adjectives, triggered by both human and non-human nouns in Guébie.
We will see that the proposed analysis not only accounts for Guébie nominal
concord, but it also accurately predicts the types of existing phonologically
determined nominal concord systems cross-linguistically.

The analysis in Section 3.2 relies on the assumption that DP is a syntactic
phase, and that morphology and phonology apply cyclically by phase. It predicts
that any two elements within the same syntactic phase could show phonological
agreement, as long as those two elements share some morphosyntactic feature.
For Guébie, it is only the DP-specific phonological grammar which ensures
phonological agreement; however, the constraints in Section 3 do not rule out
phonologically determined concord in other domains.

Additionally, due to the nature of correspondence and identity constraints, the
phonologically corresponding segments triggering phonological concord must be
either edge-based or surface in some prominent position in a word. The ANCHOR-
R constraint in Guébie ensures correspondence triggered by the right edge of the
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noun. However, we could imagine a system where ANCHOR-L is at play instead,
requiring that corresponding segments be anchored to the left edge of the concord-
triggering element.

Perhaps a more specific statement of the prediction above, only an edge-aligned
or prominent segment (or suprasegment) can control phonological agreement.
We saw in Section 3.2.3 that IDENT-OO plus ANCHOR-R ensures that the final
segment of two elements with {N} features are identical. This means that in
Guébie, the final vowel of the noun will control agreement. Rather than a final
vowel, we could imagine a system where the agreement-controlling segment is a
consonant or is suprasegment.

The above predictions are summarized in (35).

(35) Predictions of the model

(a) Only elements within the same syntactic phase can surface in phono-
logical agreement.

(b) Phonologically corresponding segments will be edge-based or surface
within some prominent position in a word.

(c) Any edge-aligned or prominent segment or suprasegment can control
agreement.

Though they are few, other languages have also been described as hav-
ing phonologically determined nominal concord systems. These include other
Kru languages, Bainuk (Atlantic, Sauvageot 1967), Abu’ (Arapesh, Nekitel
1986), B@́ná (Adamawa, Van de Velde & Idiatov 2017), and FròPò (Gur, (Traoré
& Féry 2017)). Like Guébie, phonological agreement in each of these other
languages is productive, predictable, and not strictly local. Three of these systems
are examined in the remainder of this section.

4.1 Other Kru languages

A similar phonologically determined nominal concord system to Guébie is present
in other Kru languages. These include but are not limited to Krahn, a Western Kru
language (Bing 1987); Godié, an Eastern Kru language (Marchese 1986b, 1988);
and Vata, another Eastern Kru language (Marchese 1979, Kaye 1981, Corbett
1991).

4.1.1 Krahn

Bing (1987) describes an agreement pattern in gbObo, a dialect of Krahn (Western
Kru) spoken in Liberia and Côte d’Ivoire, that is quite similar to the Guébie
pattern. There are nine vowels in the Krahn system, and there are four possible
third-person singular pronoun vowels: one for humans and three phonologically
determined ones for non-humans. Non-human nouns that end in front vowels
take the front vowel pronoun [E], those that end in non-high back vowels take
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the pronoun vowel [O], and those that end in high back vowels take the pronoun
vowel [U], Table 21.

Noun Gloss Pronoun
éi ‘leopard’ E
ni ‘water’ E
kasee ‘cassette’ E
gba ‘dam’ O
sOO ‘basket’ O
pu ‘gun’ U
tau ‘basket’ U
dU ‘honey’ U

Table 21
Krahn phonological agreement.

Since the Krahn system is so similar to the Guébie one, it requires no extra
theoretical tools to account for the data. The proposed model would apply to
Krahn just as it does to Guébie, ensuring phonological agreement between the
final vowel of the noun and pronoun unless the noun is human, in which case the
semantic features win out. The only significant difference is that Bing does not
mention any category of element other than pronouns that agrees with the noun
in Krahn. If adjectives do not agree phonologically with the nouns they modify,
we can assume that adjectives in Krahn do not agree morphologically in features
with nouns; thus, no phonological identity is required to hold between them.

4.1.2 Godié

Godié is an Eastern Kru language spoken in Côte d’Ivoire. Just like Guébie
and Krahn, there are four possible third-person singular pronoun vowels in
Godié: one human vowel and three phonologically determined vowels. However,
Godié agreement processes target not only pronouns, but also definite clitics,
demonstratives, and adjectives (Marchese 1986b, 1988).

In the Godié example below, the human word ‘man’ triggers the agreement
vowel [O] on the adjective and demonstrative following it. The final front vowel of
the word ‘animal’ triggers the front agreement vowel [E] on the adjective [k@d-E]
that describes the word ‘animal’.

(36) Godié pronoun agreement

ñUkpO
man

k@dO
big

nO
this

nii
saw

mlE
animal

k@dE
big

‘This big man saw the big animal.’
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Since demonstratives, definite clitics, pronouns, and adjectives are all within
the DP domain, all of them should be equally likely to agree with the noun. I
have proposed that the phonology applies by phase, and that DP is a phase, so the
phonological analysis applies to any two elements within a DP phase as long
as they are in a morphosyntactic agreement relationship. Thus, the difference
between the Godié agreement system and the Guébie system is that in Godié
demonstratives and definite markers are in morphosyntactic agreement with the
noun, while in Guébie they are not. Guébie lacks demonstratives entirely but
has a definite clitic /=a/ which surfaces on the noun. Further research is need
to determine whether there are any true syntactic differences between Guébie and
Godié definite markers which shows that they are in agreement with the noun in
Godié but not Guébie. In the proposed model, demonstratives and definite markers
in Godié are analyzed as agreeing morphologically with the head noun.

4.1.3 Vata

Vata is an Eastern Kru language spoken in south-central Côte d’Ivoire. The Vata
system differs slightly from the phonological agreement systems of other Kru
languages discussed thus far. There are ten contrastive vowels in Vata, at five
places of articulation with an ATR contrast, /i, I, e, E, u, W, o, O, @, a/. Rather than
three possible non-human pronoun vowels like Guébie, Krahn, and Godié, Vata
has five non-human singular pronoun vowels: one for each of the five degrees of
height and backness /I, E, W, O, a/ (Kaye 1981).

The elements that show concord marking in Vata include pronouns, relative
pronouns, definite markers, and a limited number of adjectives, Table 22.

Table 22 shows one noun ending in a +ATR and one ending in a -ATR vowel for
each of the five height/backness distinctions. The pronoun and relative pronoun
themselves remain -ATR even when the noun ends in a +ATR value. Only the
backness, height, and rounding of the vowel are determined by the final vowel of
the noun. Concord between nouns and definite markers is shown in (37).

Nouns Glosses Pronoun-be.big Relative Pronoun
lI, di ‘songs, villages’ I-Gli mImI
cIcE, ále ‘eagle, cow’ E-Gli mEmE
gOlW, du ‘progue, village’ W-Gli mWmW
lagO, deto ‘god, spider’ O-Gli mOmO
jla, sl@ ‘lion, home’ a-Gli mama

Table 22
Pronouns in Vata.
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(37) Concord between noun and definite marker in Vata (Koopman 1984)

(a) sle4-e3

house-DEF
‘The house’

(b) saka3.4-a3

rice-DEF
‘The rice’

(c) taálU2-O2

table-DEF
‘The table’

(d) jO4-O3

child-DEF
‘The child’

We can extend the analysis from Section 3 to Vata agreement with little
change18. We only need to rerank certain constraints to get the right output. In
Guébie, there is a ten-vowel system in the language which is reduced to three
possible agreeing vowels for non-human pronouns. I mentioned in Section 3
that in order to account for the reduced number of possible pronoun vowels in
Guébie, [E, a, U] as opposed to the full ten [i, I, e, E, @, a, u, U, o, O], we would
need constraints like PERIPHERALVOWEL which prefers the peripheral -ATR
vowels /I, a, U/, and *I to prefer /E/ over /I/. In Guébie these constraints must
be highly ranked, only crucially out-ranked by IDENT-IO. However, in Vata, the
same constraints must be very low-ranked, because they play no role in the Vata
agreement system. In Vata, for every distinct final vowel on nouns, there is a
corresponding pronoun vowel that has the same height, backness, and rounding
features. Only the ATR features of the pronoun are pre-specified on the pronoun
vowel. Thus, by simply ensuring that IDENT-OO outranks PERIPHERALVOWEL
and other such vowel markedness constraints, we get the correct output for Vata
without otherwise changing the analysis for Guébie presented in Section 3.

It is worth noting that the kind of minor typological variation we see between
Guébie and Vata is predicted by a constraint-based analysis like the one presented
here, where by reranking the proposed constraints we model another predicted
system. However, this variation is less obviously expected in a rule-based
phonology or a purely syntactic approach to phonologically determined nominal
concord.

[18] The proposed model predicts that only elements within the same phase can show nominal
concord. Thanks to an anonymous reviewer for pointing out that since relative pronouns show
phonologically determined concord triggered by the noun, I predict that Vata should only allow
a raising analysis of relative clauses, and not a matching analysis (Hulsey & Sauerland 2006).
Future work will follow up on whether this prediction holds.
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4.1.4 Summary of Kru phonological agreement

Krahn and Godié, like Guébie, have three possible forms for non-human third-
person singular pronouns19. The optimal form is the one that agrees with the noun
phonologically. In Vata, there are five possible vowels for non-human third-person
singular pronouns, where height and backness, as opposed to just backness of the
pronoun vowel is determined by the final vowel of the noun, Table 23.

Guébie Krahn Godié Vata
Number of Agreeing Vowels 3 3 3 5
(-Human) Pronoun–Noun Agr Yes Yes Yes Yes
Possessive–Noun Agr Yes Yes Yes Yes
Adjective–Noun Agr Yes No Yes Limited
Demonstrative–Noun Agr N/A No Yes No
Definite–Noun Agr No No Yes Yes
Relative Pronoun–Noun Agr No No No Yes

Table 23
Nominal concord across Kru.

We can see from Table 23 that the most likely elements among Kru languages
to show concord with the noun are pronouns.

Interestingly, surface word order in Vata differs from that in Guébie, Krahn,
and Godié. In Guébie, surface order in noun phrases is either Noun-Def Numeral
Adjective, or Noun Adjective Numeral-Def. There are no demonstratives in
Guébie. In Godié and Krahn, demonstratives are post-nominal. However, in Vata,
demonstratives are pre-nominal, while all other modifiers follow the noun. Future
work will determine whether these word order differences are related to the
differences in which elements within the noun phrase show concord with the head
noun across Kru languages.

The phonologically determined nominal concord systems in Krahn, Godié,
and Vata all closely resemble the Guébie system except that a different set of
elements agrees with the noun in each language. However, because all of the
agreeing elements occur within the DP phase, each system above is predicted
by the proposed analysis (cf. Prediction A in 35).

4.2 Bainuk

Bainuk, a Western Atlantic language spoken in Senegal and Guinea (Sauvageot
1967), also shows phonologically determined concord within DPs. Most nouns
in Bainuk take one of 18 fixed noun class prefixes; however, there is a class
of prefixless nouns that triggers phonologically determined nominal concord.

[19] See also Dawson 1975 and Kaye 1981 on Tepo and Bété de Gagnoa for two additional similar
systems within Kru.
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Prefixed nouns are much like human pronouns in Guébie, where semantic feature
bundles determine the concord marker as in Table 24.

Singular Plural Gloss
si-nOx mu-nOX ‘tree’
si-de:n mu-de:n ‘pirogue’
gu-sOl ha-sOl ‘tunic’
bu-sumOl i-sumOl ‘snake’
bu-domel i-domel ‘papaya’

Table 24
Bainuk prefixed nouns.

Demonstratives (38a), numbers (38b), interrogatives (38c), pronouns (38d–e),
and adjectives (38f) agree in noun class with the prefixing nouns. Prefixed nouns
are marked for plural number by (38a,b)

(38) Prefixed noun agreement

(a) si-de:n-o
pirogue

in-si
this

‘this pirogue’
(b) mu-de:n

pirogues
mu-nak
two

‘two pirogues’
(c) si-nOx

tree
se-r a
which

‘which tree?’
(d) in-si

this-one
‘this one (pirogue)’

(e) uñ-gu
this-one
‘this one (tunic)’

(f) si-de:n
pirogue

si-wuri
long

‘long pirogue’

Unlike prefixed nouns, agreement classes of prefixless nouns in Bainuk, (39),
can be derived phonologically in the same way as the phonologically determined
non-human pronouns in Guébie. Prefixless nouns do not have a noun class prefix
to trigger agreement on the following modifiers. Because there is no prefix, there
is no effect of plurality on prefixes for these nouns. Instead, there is a change
in final vowel that makes a prefixless noun plural (Sauvageot 1987: 18). Though
there is no noun class prefix for this group of nouns, the first syllable, no matter its
shape, surfaces as the agreement marker on demonstratives, numerals, Wh-words,
adjectives, and pronouns.
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(39) Bainuk prefixless noun agreement

(a) kata:ma-ã
river-PL

ka-nak-ã
CL-two-PL

‘two rivers’
(b) dapOn

grass
da-wuri
CL-long

‘long grass’

The possible number of agreement prefixes is extremely high in Bainuk, not
limited to three possible vowels as in Guébie, but rather determined by the number
of distinct first syllables in prefixless nouns. However, only a small set of nouns
trigger such agreement in Bainuk, unlike Guébie where all non-human nouns
require phonologically determined agreement.

Note that in Bainuk, phonological correspondence is anchored to the left edge
of the agreement-controlling noun and the agreeing elements. Though this is
distinct from Guébie right-edge vowel agreement, it is predicted by the proposed
analysis (cf. Prediction B in (35)).

4.3 Abu’

Abu’, also spelled Abuq, a dialect of Arapesh spoken in Papua New Guinea
(Nekitel 1986), also shows phonologically determined nominal concord. Here,
the final consonant of a noun triggers phonological agreement on demonstratives,
adjectives, and verbs (Aronoff 1992, Dobrin 1995)20.

(40) Abu’ phonological agreement (Nekitel (1986) cited in (Dobrin 1995))

(a) aleman
man

afu-n-eri
good-CLN-ADJ

n-ahe’
CLN-went

‘a good man went’
(b) almil

bird
afu-l-i
good-CLL-ADJ

l-ahe’
CLL-went

‘a good bird went.
(c) ihiaburuh

butterfly
afu-h-i
good-CLH-ADJ

h-ahe’
CLL-went

‘a good butterfly went.

Traditionally there are 13 possible final consonants in Abu’. Since contact
with Tok Pisin and other languages, words have been borrowed with other
final consonants. Even in borrowed words with non-native segments, like /r, p/

[20] See Aronoff (1992) for an analysis of the difference between noun class agreement within a
noun phrase and agreement between a noun and a verb, with specific reference to the Arapesh
data.
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in (41a, b), the final consonant of the noun triggers agreement, thus this is clearly
a phonologically determined system.

(41) Borrowed words undergo phonological agreement

(a) pater
priest

ara
this

‘This priest’
(b) paip

pipe
apa
this

‘This pipe’

In Abu’ it is right-aligned consonants, rather than vowels (Guébie) or syllables
(Bainuk) that trigger concord. The analysis proposed in Section 3 predicts such a
system (cf. Prediction C in (35)).

5. DISCUSSION

We have seen that an interface approach to phonologically determined nominal
concord accounts for the Guébie data as well as for a range of cross-linguistic
phonologically determined nominal concord data. The data examined here has
implications for the place of nominal concord within a modular grammar.

5.1 Descriptive and typological findings

Nominal concord for a subset of the lexicon of each of the languages discussed
here, Guébie and other Kru languages, Bainuk, and Abu’, is purely phonologically
determined. However, in each of these languages, there is part of the lexicon for
which semantic features are also necessary to determine the concord markers.
There is no attested noun class or gender system that is entirely phonologically
determined (see Corbett (1991)’s survey of cross-linguistic gender systems).
In Guébie all human nouns have specified pronoun forms irrelevant of the
phonological form of the noun; though, for all non-human nouns, phonological
form determines concord.

While Guébie nominal concord is not quite entirely phonologically determined,
the analysis in Section 3 does not rule out the possibility of a purely phonologi-
cally determined system. The proposed analysis follows DM vocabulary insertion
rules in requiring insertion of the item which matches the most possible features
of a given terminal node. If the inserted vocabulary item happens to be fully
specified for phonological features, it surfaces faithfully to its input. However,
if it is only partially specified for phonological content, phonological constraints
determine the output form. In this way, the proposed model predicts exactly the
generalization by Corbett (1991) and Culbertson, Gagliardi & Smith (2017) that
when semantic and phonological features determining noun class are at odds, the
semantics will win out. Vocabulary items inserted in the context of particular
semantic features will be unaffected by phonological agreement, while those
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underspecified for phonological content are predicted to show phonologically
determined nominal concord.

Given this analysis, we could imagine a language where no set of semantic
person, number, gender, and/or case features is spelled out by a particular
vocabulary item during the morphological vocabulary insertion operation. This
would leave the phonology to determine the output of all phonologically under-
specified agreeing heads. The fact that we do not find an entirely phonologically
determined system is unsurprising from a functionalist perspective. As Corbett
(1991) notes, the most common noun class distinctions are human versus non-
human, animate versus inanimate, and masculine versus feminine. All of these
features are prominent ones in daily human interaction, and it is not surprising
that many grammars distinguish between these semantic categories for ease of
communication. While from the perspective of a formal grammatical model, the
analysis in Section 3 predicts the existence of a purely phonologically determined
system, the functional load of distinguishing between, say, human and non-human
referents is too important for a grammar to ignore.

Gagliardi & Lidz (2014) show that children acquiring Tsez, a Northwest Cau-
casian language, primarily make use of phonological information to determine
noun class21. However, phonological information is statistically less predictive
of class marking in Tsez than semantic information is. The fact that children
begin using phonological cues to class earlier could lead to change over time
from a semantically determined class system to a phonologically determined one,
which is perhaps what has happened in Guébie and its neighboring Kru languages.
We could make a prediction based on Gagliardi and Lidz’s findings that children
acquiring Guébie would learn the phonologically predictable non-human concord
marking earlier than the semantically determined human concord marking. That
is, a Guébie child might be more likely to use the front vowel pronoun when
referring to Djatchi, a man’s name, which ends in a front vowel, than to use the
human pronoun vowel [O2].

5.2 Theoretical findings

Given the Y-model of grammar, and a phonology-free syntax (Pullum & Zwicky
1986, 1988), phonological features are not expected to influence syntactic oper-
ations. Since we see phonologically determined nominal concord in Guébie and
other languages, I conclude that to maintain syntax as phonology-free, nominal
concord must be a post-syntactic operation. Crucially, the analysis proposed in
Section 3 does not require phonological information to be present in the syntax,
nor does it require that syntax be sensitive to phonological information in any
way. Instead, nominal concord is a separate operation from syntactic agreement

[21] See Kastner & Linzen (2017) for an additional acquisition study on the role of semantics and
morphosyntax versus phonology in determining agreement. K&L propose a saliency-based
explanation of the child acquisition data.
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(i.e. Preminger (2009, 2011)). Nominal concord is determined by a morpho-
logical agreement operation resulting in two or more syntactic heads that share
morphosyntactic features (Kramer 2010, Norris 2014). Phonological constraints,
active only after the syntactic and morphological components of grammar, have
access to morphosyntactic features of heads and ensure phonological identity
between agreeing elements. In this way, the proposed analysis does not question
the assumption of a phonology-free syntax, and bears on the debate about whether
nominal concord occurs during the narrow syntax, or post-syntactically, arguing
that the post-syntactic view is the right one.

All of the nominal concord systems discussed here show phonologically
determined concord within the nominal domain. By assuming a post-syntactic
view of nominal concord, where concord is a distinct operation from syntactic
agreement, and the narrow syntax is phonology-free, we make a clear prediction
that while nominal concord can be fully or partially phonologically determined,
syntactic agreement cannot be.

6. CONCLUSION

This paper describes the phonologically determined nominal concord system of
Guébie (Kru, Niger-Congo), and proposes a post-syntactic analysis of nomi-
nal concord, where concord relationships are determined morphologically, and
phonologically determined concord arises via constraints ensuring phonological
identity to the output form of the concord-controlling noun. In addition to
accounting for phonologically determined nominal concord, the proposed analysis
includes a formal account of ellipsis via constraints at PF.

The proposed analysis accounts for the variation in attested cross-linguistic
phonologically determined nominal concord systems, though the question
remains whether it could serve as a model of gender and noun class systems more
generally.

Crucially, I demonstrate that nominal concord is determined by phonological
form in Guébie. In order to retain the assumption of a phonology-free syntax,
nominal concord must be accounted for post-syntactically. The model adopted
here expands on the post-syntactic view of concord in DM proposed by Kramer
(2010), Norris (2014) and Baier (2015), accounting for both phonologically
and non-phonologically determined nominal concord systems. Additionally, the
proposed model makes the clear prediction that nominal concord, but not clausal
agreement, may be sensitive to phonological content.
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