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1 Introduction

Since at least Bloomfield (1933) it has been recognized that language is modular. More concretely,
phonology and syntax are processed in separate modules.! The dissociation between syntax and phonology
is often illustrated with various impossible rules in natural language, as in (1). For instance, the first rule
imposes a phonological constraint (the manner of articulation of the initial consonant) on a syntactic rule for
verb raising.

(1) a.  Verbs that begin with a fricative raise to T; others remain in v.
b.  word-final devoicing happens on subjunctive verb forms.

c.  existential closure takes place on bare NPs that contain a nasal consonant.

Modularity in grammar is ensured by the Y-model of Chomsky (1995), as shown in Figure 1.2 Syntax
builds up syntactic structure until a point, Spell-Out, is reached. At Spell-Out, the derivation is sent to
two separate interfaces. The two interfaces are (i) Logical Form (LF), which is responsible for semantic
interpretation, and (ii) Phonetic Form (PF), which is responsible for phonological interpretation.

This strict division of labour is not tenable given the wealth of interactions between syntax and
phonology-the syntax-phonology interface (Nespor & Vogel 1986, Selkirk 1984). Within the generative
literature the study of the syntax-phonology interface goes back to at least SPE (Chomsky & Halle 1968).
A well-known example of this interaction is found in some dialects of Italian with the phenomenon of
radoppiamento sintattico (Nespor & Vogel 1986). Consider the following example.

(2) caffe caldo
/kafe kaldo/ — [kafe k:aldo]
coffee hot

‘hot coffee’

Within a certain syntactic domain, a word-initial consonant undergoes gemination if it is preceded by
another word within that same domain. In the example above, the phrase caffe caldo (‘hot coffee’) is such a
domain. The initial /k/ on caldo undergoes gemination, but the initial /k/ on caffé does not. Observe in the
following example, however, that radoppiamento sintattico does not take place.

* T would like to thank the past and previous members of my research team, Kyumin Kim, Heeryun Chung, Moonhyun
Sung, Soo-Hwan Lee, Sihun Jung, and Jungu Kang. I would also like to thank the participants of AJL 7 for insightful
questions and Seunghun Lee for inviting me to present my research. All remaining shortcomings are my own. This work
was supported by Global Research Network program through the Ministry of Education of the Republic of Korea and the
National Research Foundation of Korea (NRF-2017S1A2A2039972).

! This concept of modularity is distinct from that of earlier work of Chomsky (1988), where he assumed there is a
separate language module in the brain.

2 Note that the Y-model grew out of earlier work within Government and Binding Theory. The version shown in Figure
1 is the model adopted in the Minimalist Program.
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Figure 1: Y-Model of Syntax

(3) Papa mangia

/papa mandza/ — [papa mandsa]
father eats

‘Father eats.’

Nespor shows that radoppiamento sintattico takes place only within an XP. It does not take place at the
boundary between two adjacent XPs. This restriction can be seen in the tree structures for the two examples
above More specifically, NP and VP are domains for radoppiamento sintattico, but S is not.
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The hierarchical syntactic structure of language has been know since the times of Aristotle and Panini.
As explained below, the most current theory for organizing this syntactic structure is Phase Theory (Chomsky
2001, 2008). Prosodic structure is also organized into a hierarchical structure. The following example
illustrates this organization. The complex sentence in (5) is divided into prosodic units as identified by
the square brackets.

(5) a. Thisis the cat that chased the rat that ate the cheese.
b.  [This is the cat] [that chased the rat] [that ate the cheese]

Although there are some similarities between the syntactic hierarchy (phases) and the prosodic hierarchy,
mismatches between the two has led scholars to postulate independent hierarchies. A number of proposals
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unifying these two hierarchies have been proposed, the most recent of which is Match Theory (Selkirk 2009,
2011, Elfner 2015). There is a more recent trend in the syntax-phonology interface that maps phases to
prosodic categories (Compton & Pittman 2010, Kratzer & Selkirk 2007, Newell 2008, Newell & Scheer
2017, Weber 2020, 2021). Thus, the phase-based approach to the syntax-phonology interface assumes a
single hierarchy for both syntactic and prosodic structure. This paper reviews some recent advances and
remaining questions in reducing phase structure and prosodic structure to a single hierarchy.

The remainder of this paper is structured as follows. Section 2 introduces phases and the prosodic
hierarchy and reviews their basic properties. Section 3 reviews the syntax-phonology interface, with special
emphasis on Match Theory. Section 4 discusses the structure of nominals in Korean and Mongolian, along
with some minor comments on Inuktitut and how the phase-based approach to the syntax-phonology interface
can handle these phenomena. Section 5 discusses some outstanding issues. Section 6 is a brief conclusion.

2 Background

Syntactic structure is thought to be processed in manageable chunks, one current theory of which holds
that these chunks are phases as defined below (Chomsky 2001, 2008). Phases are defined by particular
functional projections. All conceptions of phases include CP, transitive/unergative and vP (Chomsky 2001).
It has been argued that all vPs are phases, however (Legate 2003). In addition, it has also been argued that the
DP (Svenonius 2004, Ticio 2005, Kramer 2009, Compton & Pittman 2010) and nP (Marvin 2003, Marantz
2001, Newell 2008) are phases. As syntactic structure is built up, phases undergo Spell-Out and are sent to
the interfaces, LF and PF, individually. Thus, once a vP is built, it undergoes Spell-Out and is sent to LF and
PF3

Phonological structure is thought to be governed by the Prosodic Hierarchy (Nespor 1999, Nespor &
Vogel 1986, Selkirk 1984, 1986). Authors debate the precise structure of the prosodic hierarchy. Here is the
maximal form as presented in Nespor & Vogel (1986).

(6) Utterance Phrase () > Intonational Phrase (¢) > Phonological Phrase (¢) > Clitic Group (k) >
Phonological Word (w) > Foot (F) > Syllable (¢) > Mora ()

We cannot review the entire hierarchy here. The portion of interest to us here is given in the following
example.

(7) Intonational Phrase (+) > Phonological Phrase (¢) > Phonological Word (w)

The intonational phrase is typically taken to be the domain of the assignment of intonational contours.
For example, polarity questions have rising intonation, while declaratives have falling intonation. The
phonological phrase is diagnosed by a variety of phenomena cross-linguistically. One such phenomenon,
radoppiamento sintattico is discussed above. Another is iambic reversal in English, as in example (8). The
word thirteen normally has stress on the ultima as indicated by the accent mark. If this word is followed by
a word with stress on the initial syllable in the same phonological phrase, it undergoes iambic reversal, and
penultima becomes stressed, as in (8 b). The third example is an answer to a question such as, How many
people left early? The VP left early is a separate phonological phrase, so iambic reversal is not triggered.
This is a very cursory illustration of the phonological phrase. See Nespor & Vogel (1986) and references
therein for more details.

(8) a. thirteén
b.  thirteen mén
c.  thirteén 1éft éarly.
Finally, the phonological word is the domain of stress assignment in English. It is important to keep in

mind that different languages have different diagnostics for the levels of the prosodic hierarchy. The following
example illustrates this portion of the hierarchy shown in (7).

3 There is disagreement in the literature as to whether the whole phase undergoes Spell-Out (Fox & Pesetsky 2005) or
whether the sister to the phase head undergoes Spell-Out (Chomsky 2000, 2001). We assume here that the whole phase
undergoes Spell-Out.
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3 Syntax-phonology interface

A number of theories have been proposed to model the interaction between syntax and phonology. See
Elfner (2018) and Elfner & Bennett (2019) for reviews. Of interest here is Match Theory (Selkirk 2009, 2011,
Elfner 2015). Match Theory maps syntactic categories to prosodic categories using the following violable
constraints.

(10) a.  CP - (but see Ishihara (2022))
b. XP-¢
c. X-w

A particularly well worked out illustration of Match Theory can be found for Irish (Elfner 2015).
Consider the following example, the pitch track for which is shown in Figure 2.

(11) diolfaidh leabharlannai dathiiil blathanna dille
sel.FUT librarian handsome flowers beautiful.PL

‘A handsome librarian will sell beautiful flowers.’

Elfner proposes the following syntactic structure for this sentence.
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Using the Match Constraints in (10), she proposes the following prosodic structure.

(13) osp

w o1p

Subj Obj

She then proposes the following language-specific phrasal tones for Irish, which the reader can verify
corresponds to the pitch contours in Figure 2.

(14) a. HL atright edge of every ¢
b. LH at left edge of every non-minimal ¢

This gives rise to the phrasal contours as shown in the pitch track in Figure 2.

(15) dxp
w ore
AN N
LHgee ) o

LHsuijL OijL

The traditional approach to syntactic and prosodic structure is to assume a prosodic hierarchy distinct
from that of the syntactic hierarchy (Nespor & Vogel 1986, Jun 1998, Selkirk 1984). There is a growing
consensus, however, that the prosodic domains are defined by phases (Kratzer & Selkirk 2007, Newell 2008,
Newell & Piggott 2014, Newell & Scheer 2017, Weber 2020, 2021, Compton & Pittman 2010). We will
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investigate the phase-based approach to Match Theory here. In contrast to the mapping constraints in (10),
the phase-based approach to Match Theory proposes constraints as follows, where 7 is either w or ¢ (or
possibly ¢, depending on the robustness of the claims in Ishihara, 2022).

(16) a. CP-7

b. VvP-71
DP-1
d nP-71

We assume that languages make individual decisions as to which phase maps to which prosodic category.
It is an open question whether there are any universal patterns for this mapping, as very few languages have
been investigated under this hypothesis.

In the next section we review the structure of nominals in light of the phase-based approach to the
syntax-phonology interface.

4 Phasal structure of nominals

This section reviews some previous research on nominals, showing how the phase-based approach to the
syntax-phonology interface offers insight into the phenomena described below. We start with nominalized
clauses in Korean, showing that there are two sizes of nominals that differ in both phase structure and prosodic
structure. We then move on to Mongolian, showing that prosodic differences between differential object
marking and pseudo incorporation can be attributed to differences in phase structure.

4.1 Korean nominalizations We begin with an investigation into the prosodic structure of Korean
nominalizations. In Korean, prosodic domains identified by tonal contours and lenis stop voicing (also
known as intersonorant voicing) (Jun 1998). A phonological phrase has a TH...LH, tone contour, in which
TH appears at the left edge, and LH at the right edge. T varies between H and L, depending on the laryngeal
features of the onset consonant. Consider the following example. The Accentual Phrase is bold-faced.

(17) u i nwuna-nunt  Yenga-lul miwe-hay-yo
our  older sister-TOP Younga-ACC hate-do.INF-POLITE
‘My older sister hates Younga.’

Lenis stop voicing is also used to diagnose prosodic structure in Korean. Lenis stops (also called plain
stops) become voiced in intersonorant position. Consider the following examples. Observe that the lenis stop
/k/ becomes voiced in intersonorant position.

(18) a. kulim
picture [kuirim]
‘picture’
b.  motun kulim
every picture [modumn guirim]

‘every picture’

Chung (2019) and Barrie and Chung (2019) examine two kinds of nominalizations that use -ki as a
nominalizer. Here are the relevant examples. Note the pattern of case marking on the subject and object.

(19) a.  Yenghuy-ka yenghwa-lul po-ki-lul
Younghui-NOM film-ACC see-NLZR-ACC
“Younghui seeing the film’
b.  Yenghuy-uy yenghwa po-ki-lul
Younghui-GEN film see-NLZR-ACC
“Younghui’s seeing the film’
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VOT KPOBJ \% nPOB] \'%
C not voiced 30 7
C voiced 12 35
Total 42 42

Table 1: Incidence of VOT in Korean Nominalizations

When the subject bears nominative case the object bears accusative case. When the subject bears genitive
case the object is obligatorily caseless. Barrie and Chung argue that the caseless object is a bare nP, while the
case-marked object is a full KP.

Barrie & Chung (in preparation) examine the prosodic properties data such as those in (19). They
formulate an experiment to determine whether the object and verb form a single prosodic domain or two
separate domains. They show that the prosodic structure is correlated to the size of the object. Namely, the
KP object forms a separate prosodic domain, while the nP object and verb together form a single prosodic
domain.

They test a series of examples akin to (19) with 15 native speakers of Korea. For the examples in (19) the
voicing status of the initial /p/ on po-ki-lul was tested. The results of the experiment are shown in the Table
1. Observe that with the case-marked KP object the final consonant is typically not voiced, but that with the
caseless nP object the final consonant is typically voiced.

Barrie and Chung conclude that the nPgpy + verb string acts as a prosodic unit for lenis stop voicing, and
that the KPopj + verb string acts as two separate prosodic units. Furthermore, they observe that the nPog;
+ verb string acts as a single domain for the TLHL contour, and that the KPogy + verb string acts as two
separate domains for this contour (not shown for lack of space). More precisely, they propose that the KP
phase maps to ¢ and that the nP phase maps to w. Crucially, lenis stop voicing does not take place across a ¢
boundary, and the TLHL contour is limited to a single ¢.

4.2 Mongolian Differential Object Marking (DOM) and Pseudo Noun Incorporation (PNI) in Mongo-
lian has been studied most extensively by (Guntsetseg 2016). Animacy, definiteness, and specificity play a
strong role in DOM. The following examples show a portion of the variation found (Guntsetseg 2016:78)
Observe that ojbect marking correlates with specificity and definiteness.

(20) a. Bi ene oxin-*(yg) xar-san
I this girl-ACC  see-PST

‘I saw this girl.’

b. Bi neg oxin-(yg) xar-san
I a girl-ACC see-PST
‘I saw a girl.

c. Bi oxin-(*yg) xar-san
I girl-ACC  see-PST
‘I saw a girl.

Moving now to Pseudo Noun Incorporation, PNI was first described by Massam (2001) for the
Austronesian language Niuean (Austronesian, niu). The pseudo incorporated noun is typically considered
to be a bare nP (Massam 2001, Dayal 2015) and has semantic properties similar to that of canonical noun
incorporation (Mithun 1984). Consider the following example.

(21) Bi ocigdor nom uns-san
I yesterday book read-PST

‘Yesterday, I did book-reading.’
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Barrie & Kang (2022) observe prosodic differences between a caseless DOM noun, as in 20 ¢, and a PNI
noun, as in 4.2. They tested data such as the following. In the PNI example, the non-specific object takes
scope below want. In the DOM example, the specific object takes scope above want.

(22) a. Bi guu saa-maar baina ...ali ch guu hamagui. (PNI)
I mare milk-INF want ..any mare will do

‘I want to milk a mare...any mare will do.’

b. Bi guu saa-maar baina ...ter tsagaan guu. (DOM)
I mare milk-INF want ...that white mare
‘I want to milk a mare...that white mare.’

They observe an initial LH contour on full objects and bare objects with wide scope (DOM). However,
PNI objects (as diagnosed by narrow scope) lack an initial LH contour. In previous research, it was shown
that the LH contour is related to the prosodic word, w in Mongolian (Svantesson et al. 2005, Karlsson
2014). Barrie and Kang propose that the LH contour appears at the left edge of a non-minimal w. They
thus offer prosodic evidence for the distinction between “full” bare objects (DOM) and PNI in addition to
the morphosyntactic evidence discussed by Guntsetseg (2016). The following example shows the syntactic
structure assumed for the two different kinds of objects.

(23) vP=DOM vP=PNI
AT A

KP V milk #P V milk
AN
DP/\K mare
nA) (ACC)
AN
mare

They propose the following mapping conventions for Mongolian.

(24) Phase/Prosody Mappings for Mongolian

a. vP-9¢
b. KP-w
c. nP-w
(25) a. ®vp
WKp v

/N

wnpp K milk

qva

/N

wWn, v

mare milk

mare
P
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As mentioned, Barrie and Kang propose that the LH contour appears at the left edge of a non-minimal w.
Note crucially that this observation can be accounted for only if we assume a phase-based approach to Match
Theory. Specifically KP must correspond to a prosodic category, regardless of whether K is phonologically
contentful.

4.3 A note on Inuktitut This section briefly mentions some other research into the phase-based approach
to Match Theory on Inuktitut (Eskaleut, iku).* The idea of words as phases was first proposed for Inuktitut
by Compton & Pittman (2010). Their proposal crucially relies on v not being a phase head in that language.
Thus, there is no ¢ related to vP. It has been independently shown that there is no evidence for ¢ in Inuktitut,
only iota and w (Arnhold et al. 2018). The lack of vP as a phase and the lack of a prosodic category of ¢ in
Inuktitut broadly corresponds to the phase-based approach under review here.

5 Outstanding questions

As with any strong theory, it is inevitable that mismatches will be found. As shown below, Irish has
strong evidence for TP as a prosodic domain. In this short paper we have assumed KP(DP), nP, CP, and vP to
be phases. We have seen above that there is no evidence for a vP phase in Inuktitut. It is an open question what
phases are active in other languages. Recently, Chomsky (2020) has proposed that the only true universal is
Merge. If so, independent evidence needed for phases. Finally, it is unclear how to treat embedded clauses,
though see Kandybowicz (2020) for an idea for some Bantu languages.

To illustrate the problem of embedded clauses, let’s say vP corresponds to w, and CP corresponds to ¢.
Once an embedded clause is introduced, we see that there is an instance of ¢ contained within w, in violation
of Strict Layering (Selkirk 1984). This is shown in the following tree.

(26) ¢
(b wyp
VAN
Subj verb 10)

embedded clause

As mentioned above, there is strong evidence for TP as a prosodic category in Irish (Elfner 2015), See
also Richards (2017) for similar evidence in Tagalog. Here again is the Irish sentence investigated above.

(27) diolfaidh leabharlannai dathiiil blathanna dille
sell.FUT librarian handsome flowers beautiful.PL

‘A handsome librarian will sell beautiful flowers.’

Recall example (15) from above. Elfner accounted for the tonal patterns under Match Theory. As it
stands, her analysis is problematic for the phase-based approach pursued here as it crucially assumes that a
non-phasal category, namely a TP, corresponds to a prosodic category. Although it is beyond the scope of this
short paper to provide a full re-analysis of Elfner’s discussion of Irish. I do, however, suggest an avenue to be
investigated. Gallego (2010) and den Dikken (2007) have proposed a mechanism of phase sliding or phase
extension. Recall that the intermediate phase is usually taken to be vP. Under the phase sliding proposal the
phase edge slides along as verb raises. In the case of Irish considered here, the verb raises to XP, making 3P
a phase. See also Hamlaoui & Szendr&i (2015, 2017) for a similar suggestion.

* The Eskaleut family is sometimes called the Eskimo-Aleut family. The reader is cautioned, however, that the term
Eskimo is considered offensive by many Inuit and Yupik people.
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(28) O
/[\
s 6 ¢

LH see LHSl]ijL OijL

However, if we assume Binarity (Ghini 1995), a constraint that requires prosodic structure to be binary,
the facts fall into place.

(29) Psp

LHgee 10} 10)

LHSUijL OijL

6 Conclusion

There is significant independent syntactic evidence for phases, as summarized in Citko (2014). Spell-Out
required to communicate with interfaces (PF and LF), which is hypothesized to occur in chunks called phases.
There is also significant evidence for a prosodic hierarchy (Selkirk 1984, Nespor & Vogel 1986). Reducing
prosodic hierarchy to phase structure represents a significant simplification of the grammar, thus making the
current proposal an attractive hypothesis. Open questions involve uncovering cross-linguistic variation as to
which categories are phases in which language, and which phase corresponds to which prosodic category.
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