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Recursive phonological phrasing
in Basque*

Gorka Elordieta
University of the Basque Country UPV/EHU

This paper presents data that force a revised account of the distribution of down-
step and pitch reset in Lekeitio Basque. In the light of these data, previous
analyses of pitch reset in Lekeitio Basque make wrong predictions. On the one
hand, pitch reset is predicted where downstep occurs, and on the other, an ordi-
nary reset is predicted where a large reset occurs. The occurrence of downstep and
pitch reset, as well as the amount of pitch reset observed, is best accounted for
under the assumption that languages possess a hierarchical prosodic structure
that roughly matches the surface syntactic structure of a sentence, including
levels of embedding or nesting of syntactic constituents. The analysis proposed
in this paper is that pitch reset in Lekeitio Basque applies at the left edge of a
non-minimal phonological phrase, i.e. a phonological phrase that dominates at
least another phonological phrase.

1 Introduction

The main goal of this paper is to present data that forces a revised account
of the distribution of downstep and pitch reset in the pitch-accent variety
of Basque spoken in Lekeitio. In the light of the new data, previous
analyses of pitch reset in Lekeitio Basque (Elordieta 1997a, 1998) make
wrong predictions. On the one hand, pitch reset is predicted where down-
step occurs, and, on the other, an ordinary reset is predicted where a large
reset occurs. Evidence will be provided that the occurrence of downstep
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and pitch reset, as well as the amount of pitch reset observed, is best
accounted for under the assumption that languages possess a hierarchical
prosodic structure that (roughly) matches the surface syntactic structure
of a sentence, including levels of embedding or nesting of syntactic consti-
tuents. Since syntax is recursive in nature, prosodic structure is predicted
to be recursive as well. Match theory (Selkirk 2009, 2011) is a theoretical
model that advocates a direct mapping between syntactic phrases and
phonological phrases, using constraints such as MATCHPHRASE. This con-
straint interacts with prosodic markedness constraints that may override a
direct translation from syntactic phrases to phonological phrases.

MATcHPHRASE and relevant prosodic markedness constraints define the
recursive phonological phrase structure that is accessible to the phonetic
commands realising pitch scaling across phonological phrases in Lekeitio
Basque. This general model is complemented by the idea of Ito &
Mester (2012, 2013) that recursion-based subcategories of prosodic cat-
egories like phonological phrase (¢) can be identified by phonological con-
straints or phonetic interpretation. In Lekeitio Basque, pitch reset is
argued to apply at the left edge of a non-minimal phonological phrase
(Pnon-min), 1-€. a @ that dominates at least another ¢.

Lekeitio Basque is a variety of Northern Bizkaian Basque. In a word-
prosodic typology, Northern Bizkaian Basque varieties belong to the
pitch-accent type.! The features of this prosodic dialect of Basque that
are relevant for our paper are summarised in (1).

(1) a. There is a lexical distinction between unaccented and accented words.
Accented words are composed of one or more accented morphemes
(roots or affixes), such as borrowings, composed words, plural markers
in nouns and inflected auxiliaries, and some singular affixes. In
Lekeitio Basque, words containing accented morphemes surface
with a falling pitch accent on the penultimate syllable, H*L. (in other
varieties of Northern Bizkaian Basque, H*L is assigned to other
syllables; cf. Hualde 1997, 1999). Unaccented words do not contain
accented morphemes, and do not surface with any kind of pitch
accent, except when appearing immediately preceding the verb or
in isolation, where they are assigned a H*L, accent.

b. The presence or absence of a lexical pitch accent is crucial for ¢
organisation in Lekeitio Basque. There is a limit of one lexical pitch
accent in a ¢, ;. (the distinction between ¢, and ¢, i, 18 explained
further below). In Lekeitio Basque, the presence of a pitch accent
marks the right edge of a ¢, ;..

! See Hualde et al. (1994) for a descriptive grammar of Lekeitio Basque, as well as
Elordieta (1998) for detailed descriptions of its main prosodic characteristics, at
the word and sentential level. Hualde (1997, 1999) also contain descriptions and
comparisons of word-prosodic systems across Basque varieties.
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c. Every accent following an accent is downstepped, except in certain
higher-order prosodic constituent configurations, where pitch reset
occurs instead.?

At this point, it is important to discuss the issue of the notion of ‘phono-
logical phrase’. In classic Prosodic Phonology (cf. Nespor & Vogel 1986,
Selkirk 1986), the ¢ is a level or constituent in the prosodic hierarchy, domi-
nated by the intonational phrase (1) and dominating the prosodic word (). In
subsequent work, other prosodic constituents above the w have been pro-
posed, often as alternatives to the ¢. McCawley (1968), Selkirk & Tateishi
(1988, 1991) and others use the terms Minor and Major Phrase (MiP and
MaP respectively) to refer to prosodic constituents above the word level in
Japanese. A MiP is characterised as a prosodic constituent containing one
or more @’s, which is distinguished intonationally by the presence of bound-
ary tones and/or pitch accents at the left and right edges. A MaP dominates
the level of MiP, and is claimed to be the domain of downstep. In their anal-
ysis of Japanese intonational phonology, Pierrehumbert & Beckman (1988)
coin the terms Accentual Phrase (ap) and Intermediate Phrase (ip) to refer
roughly to the levels of MiP and MaP respectively. Elordieta (1997a, 1998,
2007) and Jun & Elordieta (1997) also use the levels of the ap and ip in
their work on the intonational phonology of Northern Bizkaian Basque.
Other work that have used ap and ip for languages like English, Korean,
French and Arabic include Beckman & Pierrehumbert (1986), Jun (1996,
1998), Jun & Fougeron (2000), Hellmuth (2007), Michelas & D’Imperio
(2011) (see papers in Jun 2005, 2014 for additional references).

Ito & Mester (2012, 2013) argue that such proliferation of levels and con-
stituents between the w and the tis not warranted. On the one hand, they argue
that prosodic constituents should respond to general or organisational
aspects, evidenced on the basis of the distribution of phonological phenomena
of different type (segmental and suprasegmental). However, labels such as
‘Accentual Phrase’ convey the meaning that they are defined simply on the
basis of accentual phenomena, making specific reference to a particular
prosodic aspect or feature that occurs within it, namely a pitch accent.

On the other hand, Ito & Mester claim that the terms ‘Minor’ and
‘Major Phrase’ suggest reference to sublevels of the same category. They
defend a recursive model of prosodic constituency, in which 1, ¢ and w
can have more than one layer. The idea would be that there exists only
one prosodic constituent between the w and the i, which is the ¢. A ¢ con-
tains minimal and non-minimal layers (@i, and @non-min respectively), and
these layers constitute prosodic domains. @.;, is a ¢ that dominates no
other ¢, and @non-min 18 @ @ that dominates some other ¢ (see Elfner 2012,
2015). MiP and ap are @u;, and MaP and ip @.on.min- In this paper,
I will assume the model of minimal and non-minimal levels of prosodic
structure, avoiding the use of labels such as ap and ip.

2 Features such as the presence of a lexical distinction between accented and unaccent-
ed words and the use of H¥*L, are also found in Tokyo Japanese (cf. Poser 1984,
Pierrehumbert & Beckman 1988, among others).
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The rest of the paper is organised as follows. In §2, the patterns of down-
step and pitch reset of the four sentence types that are the focus of the
paper will be introduced, with the quantitative results supporting the
main observations. §3 presents an analysis based on theoretical proposals
advocating recursive prosodic constituency, and §4 is devoted to a discus-
sion of alternative characterisations of the crucial constituent structure
factors involved in reset. Finally, §5 offers a summary and a conclusion.

2 Distribution of downstep and pitch reset
2.1 Sentence types and generalisations

In (2), I present four sentence types and example sentences, with schematic
syntactic representations and their associated patterns of downstep and
degree of pitch reset.’ The sentence types all contain two overtly expressed
syntactic phrases preceding the verb. They differ (a) in whether the second
phrase is syntactically grouped with the first phrase or with the following
verb, and (b) in whether the second phrase contains one or two words. The
first phrase always contains two words. In these sentences, the subject is
never expressed (Basque is a pro-drop language allowing for any argument
not to be overtly realised). The direct object (DO) always precedes the
verb. If there is another syntactic phrase preceding the DO, it will be
the indirect object (IO). These are sentences in which the phrases that
are overtly realised constitute new information, as answers to open ques-
tions like What happened?, in which the subject may or may not constitute
given information, but is not considered relevant for the sentence.

In sentence type D there are two “**’ diacritics, to indicate that there is a
higher degree of pitch reset in these cases. Since the main goal of this paper
is to offer an analysis of the distribution of downstep and pitch reset in
Lekeitio Basque, and since downstep depends on the presence of a pitch
accent, all the words appearing in the examples mentioned in this paper
are lexically accented.

Sentence type A is composed of a single DP, a DO, containing three
nouns. The first two nouns are possessor phrases, and the third is the
head noun (i.e. ‘Miren’s friends’ books’). Type B is syntactically equiva-
lent to type A, but the DO contains an extra word, an adjective following
the head noun. Type C is composed of two DPs preceding the verb,
namely an IO and a DO. The IO contains two words (i.e. ‘to Miren’s
grandmother’), and the DO contains one word (‘the books’). Type D is
syntactically equivalent to type C, but the DO contains an extra word,
an adjective following the head noun. In short, types A and B differ
from types C and D in that the former only have a DO preceding the
verb, whereas the latter have an 1O and a DO. In types A and C the

3 In (2) and elsewhere, <’ indicates downstep, and ” indicates pitch reset. The symbol
‘i’ is used in Intonational Phonology to represent the upstep of individual pitch
accents, and is not directly associated to pitch reset, which holds of prosodic
phrases rather than individual pitch accents. I therefore use ‘’ to represent pitch
reset in this paper.

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

Recursive phonological phrasing in Basque 53

head noun preceding the verb is not accompanied by a following modifier,
whereas in types B and D it is.

(2) a. Type A: [[[[N*N] [*"Nllpp [*VIypl.plrp
[[[[Mirénen ‘laginen] ["liburaak]]p [*gustaten
Miren-GeEN.sG friend-GEN.PL  book-aBs.pL  like
dxaraz]ypl,plrp
AUX
‘I like Miren’s friends’ books.’

b. Type B: [[[[N *N]['N *Allpp [*Viypl.plre

[[[[Mirénen ‘lagtinen] [*libaru ‘Ylodidxak]]pp [*gustaten
Miren-GeN.sG friend-GEN.PL  book thick-aBs.PrL  like
dxaraz]ypl,plrp
AUX

‘I like Miren’s friends’ thick books.’
c. Type C: [[N*Nlpp [['Nlpp [*Vivpl.plre

[[Mirénen ‘amUmari]pp [["iburtak]pp [‘emon
Miren-GEN.sG grandmother-pDAT.SG  book-ABS.PL  give
dotzez]ypl, plrp
AUX

‘They have given the books to Miren’s grandmother.’
d. Type D: [[N *N]pp [["N *Alpp [*Viypl.plre

[[Mirénen ‘amUmari]|pp [[*libaru *lodidxak]pp
Miren-GeN.sG grandmother-pAT.sG ~ book  thick-aBs.PL

[¢e¥non dotzez]ypl,plTp
give AUX

‘They have given the thick books to Miren’s grandmother.’

The generalisations on the distribution of downstep and pitch reset in
the four structures above are summarised in (3).

(3) a. Within a DP, downstep applies to any accented word following

another accented word, except in the cases described in (b).

b. When the head noun is followed by a modifier, it shows pitch reset,
not downstep (cf. type B).

c. Pitch reset is also observed at the left edge of a verbal projection
when it contains a DP preceding the V (cf. types C, D).

d. Types B and C present a similar degree of pitch reset. However, a
higher degree of pitch reset is observed in type D, that is, at the left
edge of a two-word DP which is at the left edge of a verbal projection.
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(a) L H*L L H*L L HH*L L H H*L
325 : : : : : — : : :
N : g 0 : : : : : : : :
R I S R S D A L B
i i ; A i i ‘
& T e T
125 : : : : — : : :
‘ Mirénen ‘ laginen ‘ liburtaak ‘ gustaten dxaraz
(b) LH*L LH*L, L H*L L H*L L H H*L
325 — — : : — : : :
E c o .
& » n ""' S
125 — : : : : : ‘ : : :
‘ Mirénen ‘ lagnen ‘ libaru ‘ lodidxak ‘ gustaten ‘ dxaraz
(c) s L H*L L HH*L L HH*L L H H*L
_ H M 1 H H H
N
SAPITIS /" '-..- «J\ v-’" o N N N
= P - \ NV“ ~
125 : : : — : — : : :
‘ Mirénen ‘ amumari ‘ liburtak ‘ emon ‘ dotzez
(d)
300
N
;-/ 200 —
=
f
o
100 H H H H H H H H H H H H
‘ Mirénen ‘ amumari ‘libaru‘ lodidxak kmoﬁ dotzez
time
Figure 1

Illustrative FO contours for the four sentence types in (2): (a) type A displays
downstep on Peak 3 with respect to Peak 2); (b) and (¢): types B and C display
absence of downstep (i.e. pitch reset) on Peak 3 with respect to Peak 2); (d) type
D displays a higher degree of pitch reset on Peak 3 with respect to Peak 2.
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Figures la—d contain sample FO contours of types A—D respectively.
The topmost tier specifies the tones that are realised within each accented
word, which forms a ¢,;,. In each ¢, there is a L tone associated to the
initial syllable, and a H¥*L, pitch accent to the penultimate syllable. In
words in which there is at least one syllable intervening between the
initial syllable and the accented syllable, a phrasal H tone is associated to
the second syllable, and may spread rightwards (cf. Elordieta 1998, Jun
& Elordieta 1997).

2.2 Quantitative data on the distribution of downstep
and pitch reset

The analysis of the four sentence types that reveal the patterns of distribu-
tion of downstep and pitch reset in (2) is part of a larger project on the
effects of syntactic constituency on the phonology and phonetics of into-
nation in Lekeitio Basque. An experiment was designed that consisted of
the four sentence types, together with seven sentence types not relevant
for the purposes of this paper. There were three examples of each type,
read four times by four female native speakers of Lekeitio Basque (ages
18—47). Of the total of 792 utterances, 192 correspond to the four types ana-
lysed in this paper (4 sentence types x 3 sentences x 4 readings x 4 speakers).

The sentences were written in the ad hoc dialectal orthographic represen-
tation used in this paper, with accents on accented syllables. The sentences
were presented to the subjects in random order, on sheets of paper.
Sentences representing the seven types that were not relevant to this paper
were interspersed among them. The speakers were instructed to read each
sentence in a natural mode, with neutral intonation, as if the sentences
were answers to questions triggering broad focus responses such as ‘What
happened?’. The recordings were preceded by a short training session.

For the purposes of this paper, the relevant portion of each utterance is
the difference in pitch between the second and third accented words. In
order to determine whether downstep or pitch reset had occurred
between the second and third accented words in an utterance, the
FO maxima of the accented syllables were compared. Concretely, the FO
maximum of the third word (Peak 3) was subtracted from the FO
maximum of the second word (Peak 2), e.g. in type A the FO maximum
of the accented syllable of liburiiak was subtracted from that of lagiinen.
A positive value would indicate that the pitch level on the third word
was lower than that on the second word, i.e. that downstep had applied
to the third word. On the other hand, a negative value would suggest
that the pitch level was reset on the third word.*

Let us start by comparing types A and B, to show the importance of the
presence of the post-head noun modifier in type B. For type A, the mean of
the pitch difference between Peaks 2 and 3 was 10 Hz (SD =7-38), whereas
for type B it was —1 Hz (SD =8:046). Thus in type A the pitch level
was significantly lower on Peak 3 than in Peak 2, whereas in type B there

* The statistical analysis was performed with SPSS, version 18.0.
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sentence type pitch difference | downstep/reset

A [[[IN *N] [*Nllpp [*Vlvpl.plre 10 Hz downstep

B: [[[[N *N] ['N *Allpp ['Viypl,plre ~1Hz pitch reset

C: [[N *Nlpp [['N]pp [*Vivel.plTe -3 Hz pitch reset

D: [N *N]pp [N *Alpp ['Viyplplep | —17 Hz higher pitch reset
Table I

Pitch difference between the FO maxima of the second and third accented nouns
across sentence types as evidence for the occurrence of downstep or pitch reset.

was virtually no difference in pitch height between the two peaks or
accents. A univariate ANOVA with ‘Peak2 — Peak3’ as dependent variable
and “T'ype’ and ‘Speaker’ as factors revealed that the difference was statis-
tically significant at p <0-001 (F(1,91) =49-922). There was no interaction
between the two factors “T'ype’ and ‘Speaker’ (p =0-203), indicating that
all speakers maintained significant differences in pitch fall between the
two syntactic conditions.’ Thus these results show that there is an asym-
metry between types A and B regarding the relationship between Peak 2
and Peak 3, namely that downstep is observed in type A, whereas pitch
reset is observed in type B. This significant difference indicates the rele-
vance of the multiword status of the second DP in type B.

Types A and C were compared, in order to test the relevance of the syn-
tactic affiliation of the second DP with the verbal constituent in T'ype C vs.
its affiliation with the preceding DP constituent in Type A. The pitch
difference between the second and third accents in type C was —3 Hz
(SD =7-38). That is, there was no downstep, but rather pitch reset on
the third accent. A univariate ANOVA revealed that the difference was
statistically significant at p <0-001 (F(1,90) = 63:478). There were no sign-
ificant differences between the four speakers (p =0-445). The absence of
downstep on the third accented word of type C (i.e. the appearance
of pitch reset on this word) and its presence in type A highlight the role
of the difference in syntactic grouping of the two DPs.

5 The standard deviations of the mean pitch difference between Peak 2 and Peak 3 are
rather high, due to differences across speakers in the magnitudes of the Peak 2 — Peak
3 values. For instance, although the mean difference between Peaks 2 and 3 in type B
is —1 Hz, for one speaker Peak 2 still had a slightly higher value than Peak 3 (a posi-
tive value of 4 Hz). However, this speaker also shows the highest degree of downstep
on Peak 3 in type A (14 Hz). Hence the Peak2 — Peak3 difference in type B is sig-
nificantly smaller than the one in type A (p <0-:001). The interpretation proposed
here is that even in the case of this speaker the difference in the relative heights of
Peaks 2 and 3 in the two conditions signals a significant change in prosodic
pattern, not whether Peak 3 is necessarily always higher than Peak 2. Also, the
lack of interaction between the two factors suggests that all speakers maintain sig-
nificant differences between the sentence types analysed in each comparison.
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Peak 2 — Peak 3

type A type B type C type D

Figure 2
Boxplot of the the mean differences in pitch height between the
second and third accents (Peak 2 — Peak 3) for each sentence type.

Finally, types C and D were compared. In type D there is an adjective in
the direct object DP. Whereas the pitch difference between the second and
third accents in type C was —3 Hz, in Type D the difference was substan-
tially bigger, —17 Hz. An ANOVA of the differences showed that the
difference was statistically significant at p<0-001 (F(1,93)=41-954),
with no significant differences among the four speakers (p=0-102).
These results show that pitch reset is greater when the left edge of the
verbal constituent coincides with a DP with two words.

Table I summarises the differences in pitch between the second and
third accents across the four sentence types for the four speakers,
showing whether pitch reset has applied.

Figure 2 illustrates the mean values for the difference in pitch between
the second and third accents (Peak 2 — Peak 3) for the four types of sen-
tences. The positive value for type A indicates that Peak 3 (the third
accent) is downstepped with respect to Peak 2 (the second accent). The
slightly negative values for types B and C indicate that Peak 3 has on
average a slightly higher pitch than Peak 2 (although see note 5 above),
and the significantly negative value for type D indicates that Peak 3 is
clearly higher than Peak 2.

3 An analysis based on recursive prosodic structures
3.1 Match theory

Match theory is a recent development in prosodic phonology (see Selkirk
2009, 2011 and Elfner 2012, 2015) which advocates a straightforward cor-
respondence between syntactic and prosodic constituents, in the sense that
both the left and the right edges of syntactic constituents align with the
edges of prosodic constituents. The prosodic constituents considered by
Match theory are w, ¢ and 1, in correspondence with the syntactic head,
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the syntactic maximal projection and the syntactic clause. I give here only
the MATCH constraint for the correspondence between a syntactic phrase
and a phonological phrase (from Selkirk 2011).

(4) MaTcHPHRASE
A phrase in syntactic constituent structure must be matched by a
corresponding prosodic constituent, call it ¢, in phonological
representation.

Match theory assumes only three levels of prosodic constituency at the
word level and above: w < ¢ < 1.® However, in the creation of prosodic con-
stituency the MATCH constraints may interact with prosodic markedness
constraints such as rhythm or minimum/maximum size (e.g. binarity)
(cf. Selkirk & Elordieta 2010, Selkirk 2011).

A consequence of assuming a direct correspondence between syntactic and
prosodic constituency is that the latter displays recursive structures, mirror-
ing syntactic structures. Since one syntactic phrase may dominate another
phrase, a natural assumption in this theory is that recursion is regular in pro-
sodic structure as well. One of the early ideas of the proponents of the theory
of the prosodic hierarchy was that prosodic structure is non-recursive, under
the assumptions of the Strict Layer Hypothesis (cf. Selkirk 1981, 1984, Nespor
& Vogel 1986, Hayes 1989). However, there have been many proposals arguing
for a recursive prosodic constituency (cf. Ladd 1986, 1988, Kubozono 1989,
1992, Féry & Truckenbrodt 2005, Wagner 2005, 2010, Ito & Mester 2012,
2013, Selkirk 2011, Elfner 2012, 2015, among others).

Ito & Mester (2012, 2013) argue that the different layers within recursive
1, ¢ and w are distinguishable, in the sense that they may be visible for the
application of phonological processes or constraints. In Ito & Mester
(2013) and Elfner (2012, 2015) a distinction is made between non-
minimal and minimal projections. Non-minimal projections are those i,
@ or w levels which are not dominated by another 1, ¢ or w level.

Elfner’s work on Match theory is relevant for the analysis of pitch reset in
Lekeitio Basque. First, she adopts the position that the general assumptions
of Match theory determine that all words and phrases should be visible to the
MATCH constraints, irrespective of whether they are lexical or functional.

The second noteworthy aspect of Elfner’s work is the restriction on the
nature of the syntactic phrases that are mapped as phonological phrases.
Only an XP that exhaustively dominates phonologically overt terminal
nodes may be mapped as an ¢. In the schematic syntactic structure in
(5), for instance, XP cannot be mapped as a ¢, as it would contain a phono-
logically empty terminal node (the trace ¢), apart from a subsumed ¢ cor-
responding to YP. Hence, only one ¢, corresponding to YP, is formed, as it
exhaustively dominates phonologically overt terminal nodes (i.e. the set of
terminal nodes that are the phonological exponents y and z).

® Asin Ito & Mester’s proposal (see §1), Match theory does not make use of constitu-
ents such as ap/MiP and ip/MaP.
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(5) XP 9 * 9
PN
t YP -y v/ t o
RN
y Z y Z

This restriction on the embedding of ¢’'s except when the phonological
strings that they dominate are distinct contributes to a significant ‘flattening’
of phonological phrase structure as compared to syntactic phrase structure.

A functional head that does not constitute an independent w, but
rather forms a w with an adjacent lexical head due to prosodic cliticisation,
will be part of the ¢ that dominates that w. MATCHPHRASE will not produce a
¢ corresponding to the functional projection, because the syntactic terminal
node is not phonologically overt in that position. This issue will be crucial
for Lekeitio Basque, as determiners are encliticised onto a noun or adjec-
tive, and hence the DP projection is not mapped as a ¢.

3.2 Pitch reset at the left edges of non-minimal phonological
phrases

3.2.1 Explaining the distribution of downstep and pitch reset within
DPs. Since prosodic structure is mapped from syntactic structure, the
syntactic structures of the four sentence types must be described first.
Basqueisan SOV language, where heads are linearly preceded by their com-
plements (cf. Hualde & Ortiz de Urbina 2003), and I assume syntactic struc-
tures where heads are final, to the right of their complements (cf. (6) below).
All the syntactic analyses in the literature agree that the indirect object DP
(DP-i0) 1s higher in surface representations than the direct object DP (DP-
do). T assume that the DP-io moves to the specifier position of the
Applicative Phrase, following the proposals in Rezac (2008), Oyharcabal
(2010) and Etxepare & Oyharcabal (2012), among others.” I also follow the
work mentioned above in assuming that the DP-do leaves its in situ position
as a complement to the left of the verb to raise to Spec,vP for case assignment.
In types A and B, the only DP is a DP-do in Spec,vP, as explained above.
The head noun of the complex direct object is libuiru, and Mirénen lagiinen is a
complex genitive DP preceding the head noun. A standard assumption in
Basque syntax is that genitive case is assigned structurally in Spec,DP, and
hence this complex genitive DP is in the specifier position of the whole
DP-do (cf. Artiagoitia 2012b and others, after Abney 1987).® The complex
genitive DP is formed by a head noun lagiin and a genitive DP, Mirénen, in
the specifier position of that DP. Determiners in Basque are phrasal affixes,
1.e. they attach as affixes of the rightmost word in the NP preceding them

7 Ormazabal & Romero (1998, 2014) and Odria (2012, 2014) adopt other views, but
they still assume a surface structure with DP-io higher than DP-do, both separated
by one or more maximal projections.

8 Artiagoitia (2012b) posits a Possessor Phrase in Spec-DP. I assume here that geni-
tive DPs are in Spec-DP.
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(cf. Elordieta 1997b, Hualde & Ortiz de Urbina 2003, Artiagoitia 2012a,
among many others). Thus the determiners in the tree diagrams in this
section are represented with a preceding hyphen.’

As described in (3a) and (3b) in §2, sentence types A and B display a minimal
contrast in the occurrence of downstep and pitch reset. In A, there is downstep
on the noun liburiiak, whereas in B there is pitch reset on the word /libiiru, as
shown in (2a). The presence of the adjective in type B is crucial. The expla-
nation I propose for the difference in the occurrence of downstep and pitch reset
between these two sentence types is based on the hierarchical difference
between non-minimal and minimal phonological phrases. The analysis I
propose is that pitch reset applies at the left edge of a @,,n-min In Lekeitio
Basque. This analysis is justified by the correspondence between the syntactic
and prosodic structures of types A and B. Let us start with A. The relevant XP
in the syntactic structure in (6a) is circled. The prosodic structure correspond-
ing to this syntactic structure is presented in (6b), following the principles
described in the previous section. The syntactic phrases mapped as ¢,on-min
OT Prmin are indicated in (6b) by an arrow beside the corresponding ¢.

(6) Type A
a. CP
/\
TP
/\
DP-subj T
/\
ovP T
T |
DP-do;, o’ dxaraz
/\ A
DP D’ VP v
/\ A
DP D’ (NP) D DP-do V
/N /N | .
D’ NP D N -ak ¢, gustaten
/N . |

The determiner -en is an amalgamation of a determiner and a genitive case marker.
The nouns Miren and libiiru are lexically accented, and stress shifts one syllable
to the right after the suffixation of the determiner, giving Mirénen and liburiiak.
Lagun is an unaccented root, which receives an accent after the suffixation of the
accented plural determiner -en. The orthographic accent marks on the roots indicate
the surface position of the accent after the determiner is added.
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b. TP/vP —

(pmax/non—min

DP-do; = @1on-min VP = @nin

NP — (pmin NP — (pmin

Mirénen ‘laginen ‘liburttak  ‘gustaten dxaraz

The topmost ¢ is the one mapped from TP and 9P, indicated as @,
(which is also a @ on.min). TP contains the inflected auxiliary in T, but I
am assuming that in neutral declarative sentences the verb remains in
situ (e.g. Ormazabal et al. 1994, Uriagereka 1998, Haddican 2004, 2007,
Vicente 2008, Etxepare & Uribe-Etxebarria 2009), and that the auxiliary
merges with the verb postsyntactically, in a process of prosodic cliticisa-
tion.!” The auxiliary is not an independent w, but a bound expression
that needs a w that can host it, so it merges with the verb in one w and
appears with the verb in a ¢ corresponding to VP.!! The consequence of
such cliticisation is that TP contains a vacuous terminal node, T, with
no phonological exponent. Under the principles stated in the previous
section, TP cannot be mapped as an independent ¢, and forms a ¢ with
the next maximal projection below it, vP.

A similar proviso is appropriate for determiners and case markers in
Basque, which in the syntactic structure in (7a) appear occupying the
head D, but which are morphologically and prosodically affixes on the
word that precedes them within the DP. This has the consequence
that in prosodic structure the terminal D node is empty, and hence a DP
that only contains an empty head cannot be mapped as an independent ¢.

The ¢max/mon-min mapped from TP/vP branches into a ¢,on-min mapped
from DP-do,, and a ¢,;, formed by the VP. VP is mapped as a ¢pin,
because it does not dominate any other ¢ (the DP-do in situ is empty)
DP-do; in turn branches into a ¢,on_min corresponding to the DP in its
spemﬁer and a Qi correspondmg to the circled NP. The lefthand ¢,
min Dranches into two more @,,;,’s, corresponding to the two NPs dominated
by the DP in Spec,DP-do,. The DP projection dominating Mirénen does
not match a ¢, because the determiner head is cliticised onto the noun
and hence DP does not contain overt material. Only the lower NP domin-
ating Mirénen matches a . In consequence, if the NP dominating liburtiak is

% Tn interrogative sentences and focus constructions, the verb may rise to T, and then
to a syntactic projection in the left periphery (cf. Ortiz de Urbina 1989, Elordieta
1997b, among many others).

The auxiliary is an amalgamation of inflected morphemes expressing person,
number, tense and mood, where the auxiliary root is reduced to a vowel. Also,
inflected auxiliaries form one domain of stress assignment with the verb (cf.
Hualde et al. 1994, Elordieta 1997b).
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mapped as a @i, NOt A Ppon_min, 1t 18 predicted correctly that pitch reset
should not apply to this ¢. Rather, downstep applies.

Another fact explained by this proposal is the absence of pitch reset on
the verbal complex formed by the lexical verb and the auxiliary. Indeed,
the VP where the verbal complex stays is not @non.min, DUt @min. This
account applies to all sentence types.

Let us now consider type B. It has basically the same structure as type A,
with the addition of an adjective following the head noun. Since the adjec-
tive is the rightmost word before the determiner head, it is to this adjective
that the determiner is cliticised, giving the surface form lodidxak. 1 follow
Artiagoitia’s (20006) treatment of attributive adjectives as heads of layers of
functional projections above NP. Thus the adjective lodidxak would be the
head of a functional projection (FP) which takes NP as a complement. As
stated in (3b), downstep does not apply to head nouns followed by an ad-
jective, and pitch reset applies instead, as indicated by the ‘" to the left of
the head noun liburu.

(7) Type B
a. CP
/\
TP
/\
DP-subj T
/\
oP T
T |
DP-do; 2 dxaraz
T N
DP D’ VP )
T PN
DP D’ (FP) D DP-do V
N N | | |

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

Recursive phonological phrasing in Basque 63

b. TP/vP = Prmaxmon-min
DP-do; = @,0n-min VP — @rin
DP = @y0n-min H ®non-min
NP — (t‘omin NP — (t‘omin ﬂ (t‘omin F - (t‘omin
Mirénen ‘laglinen *libaru  ‘lodidxak ‘gustaten dxaraz

In type B the head noun libiiru is dominated by an NP and an FP, the
projection of the adjective. FP is mapped as a ¢, since it contains an
overt terminal node by itself (the adjective), and it is non-minimal,
because it dominates the ¢,,;, corresponding to NP and the ¢,,;, corre-
sponding to the adjective (see the explanation below for this @.;,). This
confirms the prediction that pitch reset will apply on the first accent of
the @non_min corresponding to FP, the word libiiru."

In (7b), the adjective head in F (lodidxak) matches a ¢,.;,, despite not being
a syntactic phrase. As explained in §1, in Lekeitio Basque there is a lexical dis-
tinction between unaccented and accented words. Tokyo Japanese has a
similar lexical distinction. Ito & Mester (2013) suggest that the Japanese
pitch accent is a head feature, in the sense that each accent must be the
head of some minimal prosodic phrase, a ¢,;n,. This prosodic well-formedness
constraint guarantees that there is at most one accent per @,in. [to & Mester

(2013) express this constraint as in (8). Similar constraints or formulations
can be found in Yip (2002), Hellmuth (2007) and Selkirk & Elordieta (2010).

(8) AccexT-as-HEeaDp
Every accent is the head of a ¢, ;,. (Assign one violation for each
accent that is not the head of a ¢, ;.)

3.2.2 Explaining the distribution of downstep and piich reset acvoss distinct
argument DPs. 'T'ypes C and D contain a DP-i0 and a DP-do before the
verb. As stated in (3c¢), pitch reset is observed on the head noun of the DP-
do, which forms a constituent with the following verb. However, as observed
in (3d), a higher degree of pitch reset is observed on the head noun in type D.

For type C, the tree diagrams in (9) show the mapping from syntactic to
prosodic structure. The NP containing the noun liburiiak is a ¢, and it is
dominated by another ¢, mapped from the maximal projection vP. This ¢
is thus a @,on-min. Hence pitch reset applies at its left edge, i.e. on the word

12 Cinque (1994) and Scott (2002) propose that adjectives are specifiers of functional
projections. The mapping to prosodic structure would produce the same results,
as FP would dominate the adjective. The situation would not change if adjectives
were analysed syntactically as adjuncts of NP: [[N]xp [A]laplnp. The topmost
node of the NP would qualify as a ¢,on-min, because it is a ¢ that dominates two
Omin S, the ones corresponding to the lowest NP and AP.

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

64 Gorka Elordieta
located at this edge, liburiiak. The DP-do; projection above the NP does
not constitute a ¢, because the DP is vacuous, i.e. it does not contain an
overtly realised head D, as the determiner is affixed to the rightmost
word preceding it.

The DP-io; Mirénen amumari is in the specifier position of ApplP, as
explained in the previous subsection, and contains a genitive DP,
Mirénen, and a head noun, amumdri.

(9) Type C
a. CP
/\
TP
/\
DP-subj T
/\
ApplP T
DP-io, Appl’ détzez
/\
DP D’ @P) Appl
N N
D’ NP D DP-doj o8
N | N N
NP D N -ri D’ VP o
I N
N -en amuma @ D DP-io \%
| | | N
Mirén N -ak t; DP-do V
| I
liburt {; emon
b. TP/ApplP — Pmax/non-min
DP-i0; = @,0n-min 4’ Pron-min

NP — (i‘omin NP — (i‘omin 4’ (i‘omin VP — (i‘omin

Mirénen  ‘amumari tliburttak ‘emon dotzez

It is important to point out that in order for vP to qualify as a ¢ it is neces-
sary to assume that the verb stays within ¥P/VP in broad-focus sentences like
the ones analysed in this paper. If the verb was raised out of vP/VP to T, P
and VP would be phonologically vacuous, i.e. they would contain no

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

Recursive phonological phrasing in Basque 65

phonologically overt terminal node, and MATCHPHRASE would not map these
maximal projections as ¢’s. vP would also be prevented from matching an in-
dependent ¢, because it would not dominate phonologically overt material
apart from that already dominated by NP. The ¢,.;, corresponding to NP
would not be aligned with the left of a ¢,,n,-min. Rather, it would constitute a
@min as a right-hand daughter of the topmost @pax/non-min- 'he prediction
would be that pitch reset would not apply, contrary to the facts. Hence the
prosodic patterns of downstep and pitch reset in Lekeitio Basque support
the idea that there is no V-to-T movement in Basque neutral sentences.

Let us now turn our attention to type D. This sentence type has the same
syntactic structure as type C, but the direct object DP contains an adjective
following the head noun. Like type B, the adjective occupies the head F of
a functional projection dominating the NP of the head noun. Thus, in the
prosodic structure in (10b) there are tWo @,on-min S, corresponding to vP
and FP, dominating the ¢,,;, corresponding to the NP of libuiru. In (9b)
there was only one @non-min dominating a ¢,;,. As indicated by the “**’ to
the left of libiiru, a higher degree of pitch reset is observed at the left
edge of this word than for liburiiak in type C.

(10) Type D
a. CP
/\
TP
/\
DP-subj T
/\
ApplP T
DP-io, Appl’ d(’)t‘zez

DP D’ (wP) Appl

A\

NP D N -ri D’ VP o

I | N

N -en amuma @ D DP-io \%

| I N

Mirén F' -dxak t; DP-do V
I
@ f" {; emon

N lodi
|
libaru
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b. TP/ApplP — q’max/non—min

NP — @pin NP — @pin *) Pnon-min VP — @in
*) Tmin F - Tmin
Mirénen  ‘*amumari Mliburu  ‘lodidxak temon dotzez

It is relevant to recall the quantitative results of the pitch differences
between the second and third accented words reported in §2.2. The pitch
difference between the second and third accents in type C is —3 Hz, indica-
ting the application of pitch reset on the third accented word, but in type D
the pitch rise is substantially bigger, —17 Hz (as reported in §2.2, the differ-
ence is statistically significant at p <0-001). This difference correlates with a
difference in the number of @, ,;,_min’s dominating the third accent. In type C
there is one @non-min, and in type D there are two. In fact, the amount of
pitch reset in type D is also significantly different from that in type B
(=1 Hz), which also has just one ¢,,n.min dominating the third accented
word (F(1,94)=62-787, p <0-:001). Types B and C are the two sentence
types with just one @,on-min dominating the third accent, and they do not
differ significantly in the amount of pitch reset between the second
and third accents: —1 Hz in type B and —3 Hz in type C (F(1,93)=1-766,
p=0-187). That is, B and C are rather different syntactically, but they share
the fact that the accented word marking pitch reset is aligned with just one
Onon-min, and the same degree of pitch reset applies in both sentence types.

There is thus a three-way distinction among the four sentence types in
the occurrence of downstep and pitch reset in the relevant context, the
pitch-level difference between the second and third accents. The three-
way distinction is also represented in the graph in Fig. 2, where three dis-
tinct pitch-height differences between Peaks 2 and 3 are observed, for type
A, types B and C, and type D respectively. This distinction correlates with
the presence and the number of ¢,on-min’s aligned at the left edge of the
third accented word. The three patterns are presented in (11).

(11) a. Type A: left edge of ¢_;, not aligned with ¢, ..., (downstep)
((((1\/Iiréner1)(pmin (¢lag(1nen)(pm (¢libur1’lak)(pmin

)(pnun-min

in” Pnon-min

(*gustaten dxéraz), ),

b. Types B and C: left edge of one ¢, ... (pitch reset)
((((Mirénen)(pmm (¢lagl’men)(Pmin)%m_min ((¢lib1’1ru)(pmin

(lodidxak)y  iwonon-min

. — )
(((Nhremen)(pmin ( amumarl)(Pmin

. ,
(*gustaten dxaraz)(pmin)

((ﬂiburﬂak)f/’mm

(pmaX
)(Dnon-min

(*emon d(’)tzez)¢
m:

in) Pnon-min’ Pmax

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

Recursive phonological phrasing in Basque 67

c. Type D: left edge of two ¢, ....’s (higher pitch reset)
(((1\/Iirénen)(pmin (¢aml’lmari)(pmin)(pmn_min (((”libl’lru)(pmin
(¢10didxak)(p ) )

- (*emon d(’)tzez)(p

Pnon-min min’ Pnon-min’ Pmax

This three-way distinction suggests that there is a cumulative effect of
the number of ¢,,n_min’ s On pitch reset, as manifested phonetically in the
degree of pitch reset observed in the FO contour. In other words, a
higher number of non-minimal phonological phrases correlates with a
higher degree of pitch reset (cf. also the discussion of Kubozono 1989,
1992 in §4.2 below)."* This could be implemented through instructions
to the phonetic component such as ‘raise the pitch level by n Hz or n semi-
tones at the left edge of each ¢non_min -

In the following section I will compare the analysis proposed in this
paper for the distribution of downstep and pitch reset with the predictions
that other proposals of the occurrence of downstep and pitch reset make
with respect to the Lekeitio Basque data.

4 Alternative approaches
4.1 Prosodic phrasing in the Edge-based theory

Elordieta (1997a, 1998, 2006) and Jun & Elordieta (1997) propose an anal-
ysis of the distribution of downstep and pitch reset in Lekeitio Basque
based on the Edge-based theory of the syntax—prosody interface of
Selkirk (1986) (cf. also Gussenhoven 2004: 179—-180). The main proposal
in this theory is that the edges of syntactic heads and phrases are aligned
with the edges of prosodic words and phrases respectively. At the
phrasal level, the left or right edge of a syntactic phrase is mapped onto
prosodic structure as the left or right edge of a ¢. This view can be repre-
sented schematically as in (12), where (a) and (b) respectively represent the
alignment of the left and right edges of a syntactic maximal projection (XP)
with the left edge and right edges of a phonological phrase.'*

(12)  syntax  prosody

a. xpl — (p(
b. ]XP - )q)

Elordieta (1997a, 1998, 2006), Jun & Elordieta (1997) and Gussenhoven
(2004: 179-180) claim that downstep can be stopped or that partial pitch

Production studies like the one presented here should be complemented with per-
ception experiments designed to reveal whether native speakers perceive these
differences categorically.

1 Classic work within Edge-based theory includes Selkirk (1986), Chen (1987), Hale
& Selkirk (1987), Selkirk & Tateishi (1988, 1991), Selkirk & Shen (1990) and
Truckenbrodt (1995, 1999).
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reset can occur at the left edge of a prosodic constituent which coincides
with the left edge of a syntactic phrase or maximal projection.
Elordieta’s proposal is that downstep is limited to a ¢ whose left edge is
aligned with the left edge of a syntactic maximal projection (cf. Selkirk
& Tateishi 1991 for a similar treatment of pitch reset in Japanese).'
This mapping is achieved through (13), one of the family of constraints
for the correspondence of syntactic and prosodic structure (cf. McCarthy
& Prince 1993a, b, Truckenbrodt 1995, 1999, and subsequent work).

(13) AriocN-L(XP, ¢)
Align the left edge of a syntactic maximal projection (XP) with the
left edge of a phonological phrase (¢).

The Edge-based approach considers only flat, non-recursive structure
for ¢’s, in accordance with the principle of Strict Layering. One of the
principles subsumed under the classical form of Strict Layering is non-
recursivity, which forbids the formation of more than one level of a
given prosodic category. This will prove to be a crucial shortcoming of
the Edge-based approach in providing correct ¢ structures for Lekeitio
Basque.

The ¢ structures predicted by ALIGN-L(XP, ¢) for the four types that are
the object of study in this paper are shown in (14). In each case, the syn-
tactic structure is provided first, followed by the ¢ structure that derives
from ALIGN-L(XP, ¢) and the predicted patterns of downstep and pitch
reset for this ¢ structure. The actually attested patterns of downstep and
pitch reset are given below the predicted patterns.

(14) a. Type A: [[[[[[[Mirénen]yplpp [laganen]yplpp [liburtak]yplpp
[gustaten dxaraz]ypl,plrplcp
predicted ¢ structure
(Mirénen)(p (¢lagunen)¢ (Tliburﬁak)(p (*gustaten dxéraz)(p
attested prosody
Mirénen ‘lagtinen ‘liburtak *gustaten dxaraz

b. Type B: [[[[[[[Mirénen]yplpp [laginen]yplpp [[libaru]yp
lodidxak]\plpp] [gustaten dxaraz]ypl,plrplcp
predicted ¢ structure
(Mirénen),, (*laginen),, ("libaru Ylodidxak), ("gustaten dxaraz),,
attested prosody
Mirénen *lagtinen *libaru ‘lodidxak *gustaten dxaraz

15 In the work referred to, Intermediate Phrases (ips) are invoked, but, in accordance
with the position adopted in this paper, an ip is taken to be a level of the ¢ category.
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c. Type C:[[[[[[Mirénen]\plpp [amumari]\plpplappe
[[[liburtak]yplpp [emon dobtzez]ypl.plrplcp
predicted ¢ structure
(Mirénen),, (famumari),, (Tliburﬁak)(p (*femon d(’)tzez)(p
attested prosody
Mirénen *amumari *liburtak *emon dotzez

d. Type D: [[[[[[Mirénen]xplpp [amumari]yplpplappie [[[[libGru]yp
lodidxak]yplpp [emon dotzez]ypl,plrplcp
predicted ¢ structure
(Mirénen),, (tfamumari),, ("libaru *lodidxak),, ("emon dotzez),,
attested prosody
Mirénen *famumari *libaru *lodidxak *emon dotzez

The comparison between the predicted and attested patterns shows that
an analysis based on ALIGN-L(XP, ¢) makes wrong predictions for the pat-
terns of downstep and pitch reset observed in Lekeitio Basque. In type A,
pitch reset should occur on liburiiak, rather than downstep. For type D, the
analysis based on the alignment constraint has no way of predicting a
higher degree of pitch reset on liburu. For all sentence types, the verbal
complex is predicted to show pitch reset instead of the attested downstep.

Thus an account in terms of the Edge-based approach to the syntax—
prosody fails to define the contexts of application of pitch reset (and
downstep) in Lekeitio Basque. The main reason for the failure is the
assumption that ¢ structure is entirely flat, i.e. non-recursive, consistent
with the Strict Layer Hypothesis.

4.2 Pitch reset relies on syntactic branchingness?

The (Tokyo) Japanese data analysed by Kubozono (1989, 1992) has inter-
esting parallels with the Lekeitio Basque data. Kubozono shows that there
1s a distinction in the distribution of downstep and partial pitch reset in
Japanese between left-branching and right-branching syntactic structures.
The experimental work reported by Kubozono is carried out mainly on the
internal structure of DPs. The assumption is that prosodic structure di-
rectly reflects syntactic structure, and that syntactic branchingness is
mapped as prosodic branchingness. T'wo accented words in a syntactic
phrase are two minor phrases (MiPs) that combine to form a recursive
minor phrase. Kubozono argues that pitch reset applies at the left edge
of a right-branching minor phrase, a process he calls ‘metrical boost’.
The prosodic diagrams in (15), adapted from Kubozono (1992: 385),
represent the distinction between left and right-branching prosodic struc-
tures (which reflect the direction of syntactic branching) and the
distribution of downstep and pitch reset associated to these structures.
(15a) is a schematic example of a left-branching prosodic structure, and
downstep applies on the second and third MiP. (15b) is a schematic
example of a right-branching structure, and pitch reset applies on the
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second MiP, which is branching. The Major Phrase (IMaP) is the prosodic
constituent above the level of MiP.!

(15) a. U b. U
| |
MaP MaP
MiP MiP
/\ /\
MiP MiP MiP MiP TMiP MiP
reset

According to Kubozono, the magnitude of reset is derived from the
depth of embedding of the branching constituents in the right branch. A
schematic representation is provided in (16), adapted from Kubozono
(1992: 386). This is an utterance consisting of two MaPs, with the right-
hand MaP being branching. The branchingness of the MaP guarantees
one degree of pitch reset or metrical boost. In turn, the MiP on the left
branch of the MaP is branching as well. This brings another degree of
reset. Kubozono suggests that pitch reset is cumulative, in the sense that
the number of dominating branching constituents is counted in order to
assign the correct size of pitch reset to the constituent aligned with the
left edge of the branching constituents. This cumulative effect is repre-
sented in (16) by two upward arrows to the left of the terminal MiP
aligned with the branching constituents.

(16) U
MaP MaP
MiP MiP MiP

MiP TMiP MiP TTMiP MiP TMiP MiP

reset reset reset

A question which arises here is whether pitch reset — the phonetic pitch
scaling found in left edge contexts — is a function of the branching nature of
the phonological phrases whose left edges coincide in such contexts, or
whether it is the character of those phrases as non-minimal that is relevant
to pitch reset. The data from Lekeitio Basque does not permit us to decide

16 The Major and Minor Phrase constituents were mentioned in §1. Kubozono abbre-
viates these as MP and mp respectively, and uses the term ‘upstep’ to refer to the
pitch register shift, whereas I refer to it as ‘reset’. U is ‘utterance’.
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between these two approaches, which would give equivalent degrees of
reset in the four Lekeitio Basque sentences types discussed above.
However, both Lekeitio Basque and Tokyo Japanese offer the possibility
of deciding this question empirically, given that in both languages un-
accented words may fail to form a ¢ on their own, as illustrated in the ¢
structure in (17), for example, where two sister unaccented words are
grouped into a ¢ that counts as minimal.

(17)

gomax,"non—min
Pnon-min Pnon-min

Pmin ®Pmin

It has been pointed out (Leland Kusmer, personal communication)
that the two approaches make different predictions about the degree of
reset to be found with a structure like that in (17). If the theory of
pitch scaling makes reference only to the branchingness of the constitu-
ents whose left edges coincide at the relevant point in the string,
there should be two degrees of reset at the left edge of the right-hand
Pnon-min: One for the branchingness of the ¢.;, dominating the two un-
accented words, and one for the higher ¢,,n_-min. In contrast, an account
of phonetic pitch reset which makes appeal to the non-minimal status
of a ¢ would predict only one degree of reset in such a case. We can there-
fore look to future research into cases of this sort in Lekeitio Basque or in
Tokyo Japanese to decide the question whether it is the branching status
or the non-minimal status of a ¢ that determines the presence of pitch
reset.

4.3 Pitch scaling relies on prosodic sisterhood?

Building on Ladd’s (1988) work on downstep relationships among nested
syntactic clauses, van den Berg et al. (1992) argue that downstep applies
not only between accents but also between phrases. They propose the ex-
istence of horizontal top lines marking the initial pitch level of each phrase,
which they call reference lines, and they claim that downstep operates
between reference lines. They explain partial pitch reset as downstep of
a phrase after another phrase, or more accurately, as downstep of the ref-
erence line of a phrase with respect to the preceding reference line. The ap-
pearance of pitch reset is due to the low pitch level on the last accent of the
preceding phrase, after iterative downstep. The diagram in (18) (from
Truckenbrodt & Féry 2015: 21) constitutes a schematic representation of
the process of partial pitch rest.
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Truckenbrodt (2002, 2007) and Féry and Truckenbrodt (2005) find evi-
dence from upstep and pitch scaling between ¢ and ¢ in German that
support van den Berg et al.’s (1992) idea of downstep of reference lines,
1.e. phrasal downstep. In an innovative proposal, Féry & Truckenbrodt
(2005: 235) argue that ‘prosodic sisterhood among adjacent constituents
is, by default, phonetically interpreted as register lowering’. The schematic
representation in (19) illustrates the working of this principle.

(19) U

/\

14

e /N
N

ap ap ap ap 4ap ap ap ap ap
= T T

In (19), each prosodic constituent (ap, ip, 1) has its own horizontal refer-
ence line. Downstep of reference lines occurs among sister constituents, al-
though it is relatively stronger for constituents relatively lower in the
hierarchical representation (Féry & 'Truckenbrodt 2005: 238). The
second 1 has its reference line downstepped with respect to the first 1.
Within the first 1, there are two ips. The reference line of the first ip is at
the level of the 1 reference line, but the second ip has its reference line
downstepped with respect to the previous ip. Finally, the reference line
of an ap following another ap within the same ip is downstepped. Pitch
reset occurs at the left edge of an ap that is not a sister of a previous ap.
In other words, pitch reset occurs at the left edge of an ap that belongs
to a different ip or 1. The reference line of the new ap reaches the reference
line of its ip or 1, which is higher than the reference line of the last ap in the
previous ip or L

Within the first 1 in (19), there is pitch reset at the left edge of the ap at
the beginning of the second ip. The reference line of the second ip is down-
stepped with respect to the one of the previous ip, but it is still higher than
the reference line of the ap ending the preceding ip. There is pitch reset at
the left edge of the initial ap in the second 1, because the ap reaches the ref-
erence line of its 1, which is higher than the reference line of the previous ap
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(even though the reference line of the second 1 is downstepped with respect
to the first 1).

It is worth exploring whether this model can account for the distribution
of downstep and pitch reset in Lekeitio Basque. The potential analysis
would be that downstep applies between two sister ¢’s, and that reset is
observed at the left edge of a ¢ that belongs to a different higher mother
node. A crucial aspect to bear in mind is that Féry & Truckenbrodt
assume that prosodic sisterhood mirrors syntactic sisterhood. Thus, pro-
sodic sisterhood in Lekeitio Basque will be identified through the syntactic
structures provided in §3.2.

Space limits prevent me from reproducing the syntactic structures and
corresponding ¢ structures of the sentence types considered in this paper.
However, a review of the sisterhood relations holding between the relevant
constituents reveals that the model outlined above does not make correct pre-
dictions for the distribution of downstep and pitch reset in Lekeitio Basque.
The crucial data from all the different sentence types in Lekeitio Basque
involves the pitch difference between the third word of the sentences (e.g.
libiiru or liburiiak) and the immediately preceding word, which in all cases
falls at the end of a two-word DP constituent. That third word itself is
always phrase-initial. In sentence types A and B the third words initiate a
phrase that is sister to a preceding possessive DP within a higher DP. But
in the A type lLburiak is downstepped with respect to the preceding
phrase, while in type B it instead shows pitch reset. This pitch-scaling con-
trast is not predicted on the Féry & Truckenbrodt account: the right-sister
status of the constituent initiated by libiiru/liburiiak in types A and B predicts
identity of pitch scaling in the two cases. The same is true of types C and D,
where the third word again initiates a constituent that is sister to the preced-
ing DP. It is a verbal projection that contains the DP whose head noun is
libiiru/liburiiak and the following verb. The difference in pitch reset on
libiiru/liburiiak in type C vs. type D correlates with the presence of a follow-
ing modifier within the DP. The Féry & Truckenbrodt sisterhood account
does not predict this difference in pitch scaling.

5 Summary and conclusion

This paper has provided an account of the occurrence of downstep and
pitch reset in Lekeitio Basque that is based on the Match theory of the
interface between syntactic and prosodic constituency (cf. Selkirk 2009,
2011, Elfner 2012, 2015) and on the theory of recursion-based prosodic
subcategories advocated by Ito & Mester (2012, 2013). MaTcHPHRASE
calls for a general mapping of syntactic XPs as phonological phrases,
with the refinement by Elfner (2012, 2015) that only XPs that exhaustively
dominate phonologically overt terminal nodes may be mapped as ¢’s (cf.
§3.1). Since XPs may dominate other XPs, a prosodic structure with recur-
sive ¢’s is predicted. Non-minimal and minimal ¢’s are distinguished in re-
cursive prosodic ¢’s. A ¢pon-min 1S @ @ dominating another ¢, and a ¢,,,;,, isa @
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which does not dominate another ¢. The claim in this paper is that the
factual generalisations drawn from the experiment described in §2.2 can be
explained by assuming that pitch reset applies at the left edge of ¢non-min-
Conversely, downstep applies at the left edge of a ¢.;, not aligned with the
left edge of a @pon.min. Finally, a stronger degree of pitch reset occurs
where two left edges of ¢,on.min (0One dominating the other) are aligned.
This fact suggests that there is a cumulative effect of the number of non-
minimal phonological phrases on pitch reset.

The predictions are confirmed under the assumption that the verb does
not move out of the vP/VP projection in broad-focus contexts. Otherwise,
oP would not constitute a @, 4,-min, and the account would not be success-
ful. An interesting consequence of the prosodic analysis proposed in this
paper is that it provides an independent argument for the absence of
verbal head movement in broad focus in Basque.

The final section of the paper was devoted to a discussion of possible alter-
natives to the model and the analysis advocated in this paper. First, Elordieta
(1997a, 1998), Jun & Elordieta (1997) and Gussenhoven (2004: 179-180)
claim that pitch reset applies at the left edge of an XP. Their proposal was
couched within the Edge-based approach to the mapping from syntactic to
prosodic structure. This proposal makes wrong predictions, because the
Edge-based approach only considers flat levels of prosodic structure,
without distinctions between different layers. A model that acknowledges
the recursive nature of syntactic structure is better suited to explain the pat-
terns of distribution of downstep and pitch reset in Lekeitio Basque.

Secondly, Kubozono’s (1989, 1992) analysis of the distribution of pitch
reset in Japanese was considered. This analysis suggests that pitch reset (or
‘metrical boost’) occurs at the left edge of right-branching prosodic consti-
tuents. Such a proposal could be compatible with the data analysed in this
paper, as @non-min 1S @ branching prosodic constituent. Additional sentence
types will have to be devised in such a way as to help test different predic-
tions made by each model.

The final comparison was with the model of pitch scaling among pro-
sodic constituents based on prosodic sisterhood at different levels of the
prosodic hierarchy (Féry & Truckenbrodt 2005, inspired by Ladd 1988,
van den Berg et al. 1992 and Truckenbrodt 2002). In this view, pitch
reset (or reference line shift, in their model) occurs at the left edge of an ip/¢
which is not the sister of a previous word. On the assumption that prosodic
sisterhood directly mirrors syntactic sisterhood, however, it turns out that
the relations of syntactic and prosodic sisterhood between the second and
third words are the same in types A and B, as well as in types C and
D. Hence it is unclear how a difference in reference line shift can be
established.

REFERENCES

Abney, Steven (1987). The English noun phrase in its sentential aspect. PhD
dissertation, MIT.

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

Recursive phonological phrasing in Basque 75

Artiagoitia, Xabier (2006). Basque adjectives and the functional structure of the Noun
Phrase. Anuario del Seminario de Filologia Vasca ‘Fulio de Urquijo’ [International
Fournal of Basque Linguistics and Philology] 40. 107-132.

Artiagoitia, Xabier (2012a). The DP Hypothesis in the grammar of Basque. In
Etxeberria et al. (2012). 21-77.

Artiagoitia, Xabier (2012b). Genitive case and multiple checking in Basque. In
Etxeberria et al. (2012). 209-242.

Beckman, Mary E. & Janet B. Pierrehumbert (1986). Intonational structure in
Japanese and English. Phonology Yearbook 3. 255-309.

Berg, Rob van den, Carlos Gussenhoven & Toni Rietveld (1992). Downstep in Dutch:
implications for a model. In Docherty & Ladd (1992). 335-359.

Chen, Matthew Y. (1987). The syntax of Xiamen tone sandhi. Phonology Yearbook 4.
109-149.

Cinque, Guglielmo (1994). On the evidence for partial N-movement in the Romance
DP. In Guglielmo Cinque, Jan Koster, Jean-Yves Pollock, Luigi Rizzi & Raffaella
Zanuttin (eds.) Paths towards Universal Grammar: essays in honor of Richard S.
Kayne. Washington, DC: Georgetown University Press. 85-110.

Docherty, Gerard J. & D. Robert Ladd (eds.) (1992). Papers in laboratory phonology I1:
gesture, segment, prosody. Cambridge: Cambridge University Press.

Elfner, Emily (2012). Syntax—prosody interactions in Irish. PhD dissertation,
University of Massachusetts Amherst.

Elfner, Emily (2015). Recursion in prosodic phrasing: evidence from Connemara Irish.
NLLT 33. DOI: 10.1017/S11049-014-9281-5.

Elordieta, Gorka (1997a). Accent, tone and intonation in Lekeitio Basque. In Fernando
Martinez-Gil & Alfonso Morales-Front (eds.) Issues in the phonology and morphology
of the major Iberian languages. Washington, DC: Georgetown University Press. 3-78.

Elordieta, Gorka (1997b). Morphosyntactic feature chains and phonological domains.
PhD dissertation, University of Southern California.

Elordieta, Gorka (1998). Intonation in a pitch accent variety of Basque. Anuario del
Seminario de Filologia Vasca ‘Fulio de Urquijo’ [International Fournal of Basque
Linguistics and Philology] 32. 511-569.

Elordieta, Gorka (2006). Binarity at the left edge of Intonational Phrases. Paper pre-
sented at the GLOW Workshop on Prosodic Phrasing, Universitat Autonoma de
Barcelona.

Elordieta, Gorka (2007). A constraint-based analysis of the intonational realization of
focus in Northern Bizkaian Basque. In Tomas Riad & Carlos Gussenhoven (eds.)
Tones and tunes. Vol. 1: Typological studies in word and sentence prosody. Berlin &
New York: Mouton de Gruyter. 199-232.

Etxeberria, Urtzi, Ricardo Etxepare & Myriam Uribe-Etxebarria (eds.) (2012). Noun
phrases and nominalization in Basque: syntax and semantics. Amsterdam &
Philadelphia: Benjamins.

Etxepare, Ricardo & Bernard Oyhargabal (2012). Datives and adpositions in north-
eastern Basque. In Beatriz Fernandez & Ricardo Etxepare (eds.) Variation in
datives: a micro-comparative perspective. Oxford & New York: Oxford University
Press. 50-95.

Etxepare, Ricardo & Myriam Uribe-Etxebarria (2009). Hitz hurrenkera eta birregitur-
aketa euskaraz. [Word order and restructuring in Basque.] Anuario del Seminario de
Filologia Vasca ‘Fulio de Urquijo’ [International Fournal of Basque Linguistics and
Philology] 43. 335-355.

Féry, Caroline & Hubert Truckenbrodt (2005). Sisterhood and tonal scaling. Studia
Linguistica 59. 223-243.

Gussenhoven, Carlos (2004). The phonology of tone and intonation. Cambridge:
Cambridge University Press.

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

76  Gorka Elordieta

Haddican, William (2004). Sentence polarity and word order in Basque. The Linguistic
Review 21. 87-124.

Haddican, William (2007). On egin, do-support and VP focus in Central and Western
Basque. NLLT 25. 735-764.

Hale, Kenneth & Elisabeth Selkirk (1987). Government and tonal phrasing in Papago.
Phonology Yearbook 4. 151-183.

Hayes, Bruce (1989). The prosodic hierarchy in meter. In Paul Kiparsky & Gilbert
Youmans (eds.) Rhythm and meter. San Diego: Academic Press. 201-260.

Hellmuth, Sam (2007). The relation between prosodic structure and pitch
accent distribution: evidence from Egyptian Arabic. The Linguistic Review 24.
291-316.

Hualde, José Ignacio (1997). Euskararen azentuerak. [ The accentual systems of Basque.]
Bilbao & Donostia/San Sebastian: University of the Basque Country Press &
Diputacion Foral de Gipuzkoa.

Hualde, José Ignacio (1999). Basque accentuation. In Harry van der Hulst (ed.) Word
prosodic systems of the languages of Europe. Berlin & New York: Mouton de Gruyter.
947-993.

Hualde, José Ignacio, Gorka Elordieta & Arantzazu Elordieta (1994). The Basque
dialect of Lekeitio. Bilbao & Donostia/San Sebastian: University of the Basque
Country Press & Diputacion Foral de Gipuzkoa.

Hualde, José Ignacio & Jon Ortiz de Urbina (eds.) (2003). A grammar of Basque. Berlin
& New York: Mouton de Gruyter.

Ito, Junko & Armin Mester (2012). Recursive prosodic phrasing in Japanese. In Toni
Borowsky, Shigeto Kawahara, Takahito Shinya & Mariko Sugahara (eds.) Prosody
matters: essays in honor of Elisabeth Selkirk. L.ondon: Equinox. 280-303.

Ito, Junko & Armin Mester (2013). Prosodic subcategories in Japanese. Lingua 124.
20-40.

Jun, Sun-Ah (1996). The phonetics and phonology of Korean prosody: intonational pho-
nology and prosodic structure. New York: Garland.

Jun, Sun-Ah (1998). The Accentual Phrase in the Korean prosodic hierarchy.
Phonology 15. 189-226.

Jun, Sun-Ah (ed.) (2005). Prosodic typology: the phonology of intonation and phrasing.
Oxford: Oxford University Press.

Jun, Sun-Ah (ed.) (2014). Prosodic typology 11: the phonology of intonation and phrasing.
Oxford: Oxford University Press.

Jun, Sun-Ah & Gorka Elordieta (1997). Intonational structure of Lekeitio Basque. In
Antonis Botinis, Georgios Kouroupetroglou & George Carayiannis (eds.)
Intonation: theory, models and applications. Athens: FEuropean Speech
Communication Association. 193-196.

Jun, Sun-Ah & Cécile Fougeron (2000). A phonological model of French intonation.
In Antonis Botinis (ed.) Intonation: analysis, modelling and technology. Dordrecht:
Kluwer. 209-242.

Kubozono, Haruo (1989). Syntactic and rhythmic effects on downstep in Japanese.
Phonology 6. 39-67.

Kubozono, Haruo (1992). Modeling syntactic effects on downstep in Japanese. In
Docherty & Ladd (1992). 368-387.

Ladd, D. Robert (1986). Intonational phrasing: the case for recursive prosodic struc-
ture. Phonology Yearbook 3. 311-340.

Ladd, D. Robert (1988). Declination ‘reset’ and the hierarchical organization of utter-
ances. FASA 84. 530-544.

McCarthy, John J. & Alan Prince (1993a). Generalized alignment. Yearbook of
Morphology 1993. 79-153.

McCarthy, John J. & Alan Prince (1993b). Prosodic morphology I: constraint interaction
and satisfaction. Ms, University of Massachusetts, Amherst & Rutgers University.

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

Recursive phonological phrasing in Basque 77

McCawley, James D. (1968). The phonological component of a grammar of Fapanese. The
Hague & Paris: Mouton.

Michelas, Amandine & Mariapaola D’Imperio (2011). Uncovering the role of the inter-
mediate phrase in the syntactic parsing of French. In Wai-Sum Lee & Eric Zee (eds.)
Proceedings of the 17th International Congress of Phonetic Sciences, Hong Kong 2011.
Hong Kong: University of Hong Kong. 1374-1377.

Nespor, Marina & Irene, Vogel (1986). Prosodic phonology. Dordrecht: Foris.

Odpria, Ane (2012). What lies behind differential object marking. MA thesis, University of
the Basque Country.

Odpria, Ane (2014). Differential object marking and the nature of dative case in Basque
varieties. Ms, University of the Basque Country.

Ormazabal, Javier & Juan Romero (1998). On the syntactic nature of the me-lui and the
Person-Case Constraint. Anuario del Seminario de Filologia Vasca “Fulio de Urquijo’
[International Fournal of Basque Linguistics and Philology] 32. 415-433.

Ormazabal, Javier & Juan Romero (2014). Dative alternations are derivationally
related: the view from Basque. Ms, University of the Basque Country &
University of Extremadura.

Ortiz de Urbina, Jon (1989). Parameters in the grammar of Basque: a GB approach to
Basque syntax. Dordrecht: Foris.

Ovyharcabal, Benat [Bernard] (2010). Basque ditransitives. In Maia Duguine, Susana
Huidobro & Nerea Madariaga (eds.) Argument structure and syntactic relations: a
cross-linguistic perspective. Amsterdam & Philadelphia: Benjamins. 233-260.

Pierrehumbert, Janet B. & Mary E. Beckman (1988). Japanese tone structure.
Cambridge, Mass.: MIT Press.

Poser, William ]J. (1984). The phonetics and phonology of tone and intonation in Japanese.
PhD dissertation, MIT.

Rezac, Milan (2008). The syntax of eccentric agreement: the Person Case Constraint
and absolutive displacement in Basque. NLLT 26. 61-106.

Scott, Gary-John (2002). Stacked adjectival modification and the structure of Nominal
Phrases. In Guglielmo Cinque (ed.) Functional structure in DP and IP: the cartog-
raphy of syntactic structures. Vol. 1. Oxford: Oxford University Press. 91-120.

Selkirk, Elisabeth (1981). On the nature of phonological representation. In Terry
Myers, John Laver & John Anderson (eds.) The cognitive representation of speech.
Amsterdam: North-Holland. 379-388.

Selkirk, Elisabeth (1984). Phonology and syntax: the relation between sound and struc-
ture. Cambridge, Mass: MIT Press.

Selkirk, Elisabeth (1986). On derived domains in sentence phonology. Phonology
Yearbook 3. 371-405.

Selkirk, Elisabeth (2009). On clause and intonational phrase in Japanese: the syntactic
grounding of prosodic constituent structure. Gengo Kenkyu 136. 35-73.

Selkirk, Elisabeth (2011). The syntax—phonology interface. In John Goldsmith, Jason
Riggle & Alan C. L. Yu (eds.) The handbook of phonological theory. 2nd edn. Oxford:
Wiley-Blackwell. 435-484.

Selkirk, Elisabeth & Gorka Elordieta (2010). The role for prosodic markedness con-
straints in phonological phrase formation in two pitch accent languages. Paper pre-
sented at the 4th European Conference on Tone and Intonation (TIE 4), Stockholm
University.

Selkirk, Elisabeth & Tong Shen (1990). Prosodic domains in Shanghai Chinese. In
Sharon Inkelas & Draga Zec (eds.) The phonology—syntax connection. Chicago:
University of Chicago Press. 313-337.

Selkirk, Elisabeth & Koichi Tateishi (1988). Constraints on Minor Phrase formation in
Japanese. CLS 24:1. 316-336.

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

78  Gorka Elordieta

Selkirk, Elisabeth & Koichi Tateishi (1991). Syntax and downstep in Japanese. In
Carol Georgopoulos & Roberta Ishihara (eds.) Essays in honor of S.-Y. Kuroda:
interdisciplinary approaches to language. Dordrecht: Kluwer. 519-543.

Truckenbrodt, Hubert (1995). Phonological phrases: their relation to syntax, focus, and
prominence. PhD dissertation, MIT.

Truckenbrodt, Hubert (1999). On the relation between syntactic phrases and phono-
logical phrases. LI 30. 219-255.

Truckenbrodt, Hubert (2002). Upstep and embedded register levels. Phonology 19. 77—
120.

Truckenbrodt, Hubert (2007). Upstep on edge tones and on nuclear accents. In Carlos
Gussenhoven & Tomas Riad (eds.) Tones and tunes. Vol. 2: Experimental studies in
word and sentence prosody. Berlin & New York: Mouton de Gruyter. 349-386.

Truckenbrodt, Hubert & Caroline Féry (2015). Hierarchical organisation and tonal
scaling. Phonology 32. 19—47 (this issue).

Uriagereka, Juan (1998). Minimal restrictions on Basque movements. NLLT 17. 403—
444,

Vicente, Luis (2008). El movimiento del verbo y el analisis antisimétrico del euskera. In
Ifigo Arteatx, Xabier Artiagoitia & Arantzazu Elordieta (eds.) Antisimetria hipotesia
vs. buru parametroa: euskararven oinarvizko hurrenkera ezbaian. [ The antisymmetry hy-
pothesis vs. the head parameter: a debate over the underlying word order in Basque.]
Bilbao: University of the Basque Country Press. 131-155.

Wagner, Michael (2005). Prosody and recursion. PhD dissertation, MI'T.

Wagner, Michael (2010). Prosody and recursion in coordinate structures and beyond.
NLLT 28. 183-237.

Yip, Moira (2002). T'one. Cambridge: Cambridge University Press.

https://doi.org/10.1017/50952675715000044 Published online by Cambridge University Press


https://doi.org/10.1017/S0952675715000044

	Recursive phonological phrasing in Basque*
	Introduction
	Distribution of downstep and pitch reset
	Sentence types and generalisations
	Quantitative data on the distribution of downstep and pitch reset

	An analysis based on recursive prosodic structures
	Match theory
	Pitch reset at the left edges of non-minimal phonological phrases
	Explaining the distribution of downstep and pitch reset within DPs
	Explaining the distribution of downstep and pitch reset across distinct argument DPs


	Alternative approaches
	Prosodic phrasing in the Edge-based theory
	Pitch reset relies on syntactic branchingness?
	Pitch scaling relies on prosodic sisterhood?

	Summary and conclusion
	References


