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This paper reviews some well-known facts from TJ and NBB which show that prosodic
markedness constraints have a role to play in determining the phonological domain
structure for the tonal and intonational phenomena of sentences in these languages.
Facts like these are highly relevant to ongoing debates about the nature of the syntax-
phonology interface: the very existence of a role for such constraints tells us that the
domain structure for phonological and phonetic phenomena cannot be identified with
syntactic constituency itself (contra Arregi 2002, 2006, Wagner 2005, 2010, Pak 2008
and others), but must be an independent prosodic structure. In the view presented here,
and elsewhere, the prosodic structure of the surface phonological representation of a
sentence is the output of an interaction between markedness constraints on prosodic
structure and correspondence constraints which govern the relation between prosodic
structure and the syntactic constituent structure that is the output of the syntactic
component of the grammar.

1. Accent and @-formation in Tokyo Japanese & Northern Bizkaian Basque:
Tokyo Japanese and Northern Bizkaian Basque share many prosodic properties:
* Both have a distinction between lexically accented and unaccented words.

* In both, lexically accented words show a single culminative pitch accent in the
surface representation: (... H*L ...),

* In both, the distribution of a word-initial LH rise diagnoses the presence of the
left edge of a phonological phrase (¢): (LH-.....)

P

* In both, within the same ¢, there is significant downstepping of pitch after a
lexically accented word.

* In both, the @-organization of a syntactic phrase is a function, in part, of
phonological factors like accent status, leading to cases of nonisomorphism

between syntactic and phonological constituency, see e.g. Selkirk & Tateishi
1988, Kubozono 1993, Jun & Elordieta 1997, Elordieta 1998, Gussenhoven 2004

= Yet there are differences in ¢-organization in identical syntactic environments in
the two languages, showing a role for language-particular ranking of prosodic
markedness constraints with respect to constraints on the correspondence between
syntactic and prosodic constituency.



2. @-structure within DPs in Tokyo Japanese & Northern Bizkaian Basque

(1

Tokyo Japanese DPs: Genitive XP + head noun

Syntactic constituency Prosodic constituency
L xelxe[ A lxp-no A]xp ii. (p( cp(A)cp !(p(A)(p )(p
LH- H*L ! LH-H*L

pp[pp[Yamaguchi-no]pp aniyome-ga]pr (,(Yamaguchi-no), ! (aniyome-ga),),
Yamaguchi-gen sister-in-law-nom
‘Yamaguchi’s sister-in-law’

1. xplxe[ U Jxp-no U] xp ii. (p( uu )q}
LH- L-
pp[pp[Inayama-no]pp yuujin-gajpp ,(Inayama-no yuujin-ga),

Inamaya-gen friend-nom
‘Inamaya’s friend’

L xe[xe[ U Jxp-no A]xp ii. (U A),

LH- H*L
pp[pp[yamai-no]pr yamadera-gaJop ~ (yamai-no yamadera-ga),
mountain village-gen mountain temple-nom
‘mountain village of the mountain temple’

L xe[xe[ A Jxp-no U] xp 1. (A 1(U)y),

LH- H*L LH- L-
pp[pp[Yamamori-no]pp yamagoya-ga]pp (Yamamori-no), ! ( yamagoya-ga)
Yamamori-gen = mountain hut-nom

‘Yamamori’s mountain hut’

fP(CP (p)(p

[There is some variability in the casea of UU, UA and AU, which in slower or more
careful speech may show separate phrasing for unaccented words as well. Facts from
Kubozono 1993, Selkirk & Tateishi 1988.]

(2) Recursion and phonological phrase types (Ito & Mester (2006, 2007, 2009, to appear):

Def. @min (minimal @) = ¢ not dominating any other .

[®min supplants the notion of minor phrase/accentual phrase]

Def. @max (maximal ) = ¢ not dominated by any other .

[Pmax supplants the notion of major phrase/intermediate phrase]



3) Syntactic constituency

a. 1. xelxe[ A Ixe-(e)n A]xp

pp[pp[Amayen]pp liburua]pp
Amaya-gen book-abs
‘Amaya’s book’

b. 1. xelxe[ Ulxe-(e)n U]xp

pp[pp[lagunen]pp dirua]pp
friend-gen money-abs
‘the friend’s money’

xpelxe[ U Jxp-(e)n A ] xp

C. 1.

pp[pp[lagunen]pp amiima]pp

friend-gen grandmother-abs

‘the friend’s grandmother’

d. L. xelxe[ A Jxe-(e)n U]xp

pp[pp[Amayen]pp dirua]pe
Amaya-gen money-abs
‘Amaya’s money’

Northern Bizkaian Basque DPs : Genitive XP + head noun

Prosodic constituency
il ( (A 1o(A),),

LH-H*L ! LH- H*L
+(,(Amayen), ! (liburaa),),

. (U U),

LH- L-
,(lagunen dirua),
i. (U A),

LH- H*L
,(lagunen amtma),,

. ((A)!'U),

LH- H*L L-
+(,(Amayen), !dirua ),

[Facts from Elordieta 1997, 1998, 2007a, Jun & Elordieta 1997]

Note: The facts for Northern Bizkaian Basque in (6) represent the “ideal”, sentence-medial

case. In NBB, there is never any surface U in final position in the isolation form or before the
verb, which is sentence-final (cf. (7-bii) and (7-dii)). This is ascribed to the presence of

“sentence accent” on words in that position by Hualde, Elordieta & Elordieta 1993; Elordieta
1997, 2007a; Arregi 2002. This issue isn’t taken up here.

?How to account for the instances of nonisomorphism-- namely the lack of syntactic-
prosodic constituency correspondence—internal to DPs in (1) and (3)?



* Hypothesis:

(4) Assume a Match Phrase (Selkirk 2006, 2009, to appear) theory of the
correspondence between syntactic and prosodic constituency :

a. Match (XP, ¢): An XP in syntactic representation corresponds to a prosodic
constituent in phonological representation, call it ¢ (‘phonological phrase’).

b. Match (¢, XP): A ¢ (‘phonological phrase’) in phonological representation
corresponds to an XP in syntactic representation

* Prediction of Match theory: A strong tendency in any language for the prosodic
constituency to mirror, i.e. be isomorphic to, syntactic constituency, including its
recursivity, e.g.

xp[xp[ word Jxp word Jxp = o (word), word ),

(5) The high ranking of very familiar types of prosodic markedness constraints impose
the Match-violating, nonisomorphic, g-structures seen DP-internally in both Tokyo
Japanese and Northern Bizkaian Basque:

a. Fact: xe[xe[ A Jxe A]xe > o oAy o )
Relevant prosodic markedness constraint (cf. Yip 2002, Hellmuth 2007):
“If-accented-then-Hd-of-@wmin”
Constraint ranking at the S-P interface:
“If-accented-then-Hd-of-qumi,” >> Match (¢, XP)
[Given this assumption that an accent must be associated with the prosodic head of a qy;,, which has the

consequence that any accent-bearing word must head a distinct gy, We provide an account for the
generalization that there is at most one A-word in a @y,

b. Facts: xp[xp[ U Ixp-n0 Ulxp =2 (UU),
xelxp[ U Jxp-no A ] xp > (p( UA )(p
Relevant prosodic markedness constraint (Inkelas and Zec 1995, Selkirk 2000):
BinMin (¢, ®): A ¢ must contain at least two prosodic words (®)

Constraint ranking at the S-P interface:

BinMin (¢, ®) >> Match (XP, ¢)



c. Facts: InT. Japanese: xp[xp[ A Jxp-n0 U] xp = (A, AU), Do
In N.B. Basque . Xp[xp[ A ]xp-(e)l’l U ] XP -> cp(cp( A )cp U )cp

Relevant markedness constraint (McCarthy & Prince 1993, many others):

Align R (9 min-Hd, @min-Edge)
The head (= main stress) of @iy 1S R-most in @uin.

[Given our assumption that an accent is associated with the prosodic head of a ¢y, the Head-Edge
alignment constraint accounts for the generalization that an A-word is always R-most in a @yyp. |

Analysis of the difference between T] and NBB in ¢-structure of [[A] U]:

(6) Northern Bizkaian Basque Tokyo Japanese
2 ¢

/ N\ /A

e\ ¢

| ]

0w o 0w o
| | I

A U A U

“adjunction to @” «“

coordination of ¢”

In both cases, the accented word is R-aligned with a @-edge. The difference between
them lies in the phrasal status of the following unaccented word.

The coordination structure, where U is a ¢, incurs a violation of Match (¢, XP);
the adjunction structure does not.

The adjunction structure violates a prosodic markedness constraint disfavoring
adjunction—*Adjunction (Myrberg 2010); the coordination structure does not.

*ADJUNCTION (Myrberg 2010)

Sister nodes in prosodic structure are instantiations of the same
prosodic category.

As we can see, the S-P correspondence constraint Match (¢, XP) conflicts with
the prosodic markedness constraint * Adjunction, setting up a tension which a
language must resolve by one or the other ranking of the two constraints.

?How to account for the difference between T. Japanese and NB. Basque in the
prosodic parsing of the [[A] U] sequence in (1d) and (3d) depicted in (6)?



* Hypothesis:
(7) NB. Basque: Match (¢, XP) >> *Adjunction

T. Japanese: *Adjunction >> Match (¢, XP)

o Interim summary: The high ranking of familiar types of prosodic markedness
constraints can be given responsibility for Match-violating nonisomorphisms
observed inside DP structures in Tokyo Japanese and Northern Bizkaian Basque

(8) Examples from the different types of constraint families

1. “If-accented-then-Hd-of-¢@.,;,” = A type of constraint on the tone/prosodic
Head (stress) relation (see e.g. Yip 2002, Hellmuth 2007)

il. BinMin (¢, ) (Inkelas and Zec 1995, Selkirk 2000) = A type of constraint
on the binarity of prosodic structure (many well-known references)

iii. *Adjunction (Myrberg 2010) = A type of constraint on domination
relations in prosodic structure (Selkirk 1996)

3. Sequences of DPs in the sentence in NB. Basque

Elordieta 2006, 2007b observes that Northern Bizkaian Basque prosodic structure may
show a further sort of nonisomorphic grouping in which a sentence-initial XP and the XP
that follows are grouped into a single maximal phonological phrase (Qmax)-

(9) clause[XP[-"]XP XP["']XP ]clause > IP| cpmax( (p("')cp cp("')(p )cpmax |IP

Note: IP stands for ‘intonational phrase’, produced by Match Clause (Selkirk 2009)

(10) Evidence for nonisomorphic @-structure: pitch realization of sequences of XPs
containing A-words in Northern Bizkaian Basque sentences (Elordieta op.cit.)

a. [A]Xp [A]Xp verb = 1p| (pmax( (A)cp '(A)cp )(pmax verb |1p

b. [[A] A]XP verb = 1p| (pmax( (A)cp '(A)cp )(pmax verb |1p

c. [Alxe [Alxe [Alxpverb = 1p[((A) !(A))(pmax (A)q;max verb [ip
d. [[A]Alxe [Alxpverb = 1 ((A) 1(A))gmax (A)gmax verb |ip
e. [[[A]A] Alxpverb = 1| ((A) [(A)) 1(A))gmax verd |



(1) The pattern of downstep in (10a), with its sequence of two single-A-word XPs is the
same as that seen internal to a single gmax containing two A-words as in (10b) [and (6a)].

a. [A]Xp [A]XP verb = 1p| (pmax( (A)cp '(A)cp )(pmax verb |1p

LH- H*L !'LH- H*L
pp[Amayari]pp pp[liburdalpp emon dotzo gmax(,(Amayari) ! (liburda)),max emon
Amaya-dat  book-abs give aux dotzo
‘(S)he has given the book to Amaya’

b. [[A] A]XP verb = 1p| cpmaX( (A)(p '(A)(p )gpmax verb |1p
LH- H*L ! LH- H*L
pp[pp[Amayen]pp liburda]pp emon dotzo omax(,(Amayen) ! (liburta)),max emon
Amaya-gen book-abs give aux dotzo

‘(S)he has given him/her Amaya'’s book’

(i) The pattern of downstep in (10c), with its sequence of three XPs each consisting of a
single A-word is the same as that seen in (10d), where a clause-initial XP containing two
A-words precedes a single A-word XP. In both, the first two words are grouped together
into a maximal ¢, and the third A-word is located in a separate Q.. In both (10c) and
(10d), downstep is found between the first two A-words of the sentence, but downstep
between the second and the third A-words is blocked, as predicted by the status of the
third A-word as a separate Qmax.

C. [A]Xp [A]Xp [A]Xp verb = 1p| ((A) !(A))(pmax (A)(pmax verb |IP

pp[Amayari]pp pp[ewenian]pp pp[liburialpp emon eutzan
Amaya-dat  Thursday-on book-abs give aux
‘(S)he gave the book to Amaya on Thursday’

LH- H*L ! LH- H*L LH- H*L
omax(,(Amayari) ! (ewenian)),max (max(liburia),max emon eutzan

d. [[A] Alxp [Alxp verb = 1| ((A) '(A))gmax (A)gmax verb [ip

pp[pp[Amayen]pp amumari]pp pp[liburda]pr emon dotzo
Amaya-gen grandmother-dat book-abs give aux
‘(S)he has given the book to Amaya’s grandmother’

LH- H*L ! LH- H*L LH- H*L
omax(,(Amayen) ! (amumari)) max ymax(liburta),max emon dotzo



(ii1) By contrast to (10cd), in (10e), which consists of a single sentence-initial XP
containing three A-words in a nested genitive construction within DP, there is downstep
between the first and the second and between the second and the third words.

e. [[[AJAJAlxeverb = 1] (((A) I(A)) I(A))ymax Verb [ip

pp[pp[pp[AmAayen]pp amUmen]pp liburtia]pr emon dotzo
Amaya-gen  grandmother-dat book-abs give aux
‘(S)he has given him/her Amaya’s grandmother’s book’

L- H*L ! L- H*L 'LH- H*L
omax(y(,(Amayen) ! (amumen)) ! (liburta)),max emon dotzo

* The facts above from Northern Bizkaian Basque give evidence for the existence of a
Pmax Which groups the contents of a clause-initial XP consisting of a single A-word
together with the contents of the following XP in the sentence. This nonisomorphic
Pmax Structure incurs a violation of the correspondence constraint Match (¢, XP), since
there is no syntactic XP which corresponds to this ¢pax.

(11) Analysis
a. IP-Initial p-Binarity'
A @max at the left edge of IP must be at least binary at the @, level.
b. In Northern Bizkaian Basque:

[P-Initial ¢-Binarity >> Match (¢, XP)

(12) Evidence for @ min-level-binarity of IP-initial @,y pitch realization of XP
sequences beginning with clause-initial xp[[U] A]xp in Northern Bizkaian Basque
(Elordieta op.cit.)

a. [[U] Alxp [Alxp verb = 1| (pmax( (U A)(pmin !(A)(pmin )cpmax verb [ip
b- [[[U] A] A]XP Verb IP| q;max( (U A)(pmin !(A)q;min )gpmax Verb |IP

1 As Elordieta op. cit. points out, IP-Initial ¢p-Binarity is a positional markedness constraint in the
sense of Smith 2002, one calling for prosodic augmentation at an initial edge. @m,-level binarity
is required only for a @, that is not positioned at the left edge of IP. (This is seen in (10c,d)
above).



(1) Reminder from (1c/3c): [[U]JA] = (UA),

[Evidence: Absence of ¢-initial LH rise at left edge of the A following U ]

(i1) IP-Initial @-Binarity, formulated as in (11), therefore predicts that a sentence-initial
two-word XP [UA] will be grouped within the same @mayx as the following XP_and this is
true, as shown by the downstepping of the A-word from the second XP in sequence.

a. [[U] Alxp [Alxp verb = 1P| (pmax( u A)cp !(A)cp )(pmax verb |ip

pp[pp[lagunen]pp amumari]pp pp[liburda]pp emon dotzat
friend-gen grandmother-dat book-abs give aux
‘T have given the book to the friend’s grandmother’

LH- H*L ! LH- H*L
omax(,(lagunen amumari) ! (liburda)),max emon dotzat

(i11) Patterns of post-accent downstep in (12a) are the same as those seen internal to a
single XP, as in (12b), where the sentence-initial XP contains the entire sequence
[UAA], as reported in Elordieta op cit.

b. [[[U] A] Alxp verb = 1P| gpmax( (U A)(p !(A)cp )cpmax verb [ip

pp[pp[pp[lagunen]pp amimen]pp liburtia]pp emon dotzat
friend-gen grandmother-dat book-abs give aux
‘T have given him/her the friend’s grandmother’s book’

LH- H*L ! LH- H*L
omax(,(lagunen amumen) ! (liburta)),max emon dotzat

(13) Interim Summary:

* The significant nonisomorphism between syntactic XP structure and prosodic ¢
structure observed with clause-initial sequences of XP in Northern Bizkaian
Basque sentences can be understood as the consequence of a language-particular
constraint ranking:

IP-Initial -Binarity >> Match(¢p, XP)

* The absence of comparable nonisomorphism in clause-initial sequences of XP in
Tokyo Japanese (see Selkirk and Tateishi 1991) must be explained as a
consequence of the opposite constraint ranking:

Match(ep, XP) >> [P-Initial ¢-Binarity



4. Conclusions
(1) The role for phonological markedness constraints on prosodic structure

* We have seen evidence from two lexical pitch accent languages for a role for
familiar types of prosodic markedness constraints in defining the surface
prosodic constituent structure of a sentence

* The hypothesis entertained here is that attested instances of nonisomorphism
between syntactic (S) and prosodic (P) constituency, such as seen here in
Northern Bizkaian Basque and Tokyo Japanese, are due to prosodic markedness
constraints, rather than to correspondence constraints on the relation between S
and P constituency as suggested earlier by Selkirk 1986, Nespor &Vogel 1986.

(i) The nature of constraints on the relation between S and P constituency

* A new correspondence theory of the relation between S and P constituency was
assumed in this paper, one in which Match constraints call for the output prosodic
constituent structure to be faithful to— i.e. match up with-- syntactic constituency
in the syntactic structure input. All data are consistent with Match theory, modulo
the effects of prosodic markedness constraints.

* Adopting an OT perspective (see e.g. McCarthy and Prince 1995), we have
modeled nonisomorphisms—namely departures from the perfect correspondence
between S and P constituency that Match theory predicts-- as the consequence of
language-particular constraint rankings in which some prosodic markedness
constraint(s) are ranked higher than some Match correspondence constraint(s).
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