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Abstract

This paper argues that generalizations about prosodiciplgra
are recursive in nature. Initial evidence comes from thgrfrant
of English consisting only of proper names amttiandor. A sys-
tematic relation between the semantics, the syntactic eatdrics,
and the prosodic phrasing of these coordinate structurebeaap-
tured by recursively building up their prosody, in tandenthmas-
sembling the compositional meaning of the expression.rAdtive
edge-based approaches to prosodic phrasing fail to catbteine-
cursive nature of the generalization, a result indepenafemhether
or not prosodic representation itself is assumed to be sa@urThe
presented model is argued to generalize beyond the granfroas o
ordination and lists, despite two types of apparent coertanples:
Structures that are prosodically flat but syntacticallicatated, and
structures with an apparent mismatch between prosody artebsy
as epitomized by the famoust that caught the rat that stole the
cheesgChomsky, 1965, Chomsky & Halle, 1968). Closer inspec-
tion reveals that the syntax might actually be quite in turith w
prosody in both cases. Their syntax involves a list-likerdotate
expression rather than involving complex nesting. Theilyiad
status of lists in natural language is hypothesized to betalpeo-
cessing factors.

1 Recursion and Prosodic Compositionality

Grammar is recursive. It allows the speaker of a languagentbne ba-
sic elements to create meaningful expressions, and eaphta#n in turn
be used as a building block in a yet more complex expressigaryhew
output must be assigned a semantic interpretation and d phbnologi-
cal instructions specifying how to pronounce it. Englislor@inate struc-
tures provide a simple illustration of the recursivenesgrainmar. Two
or more constituents can be combined to form a new constitaeigon-
nective functors such asdandor, each coordinate can itself consist of a
coordinate structuré:

*Acknowledgments are omitted in this version for reasonsohgmity.

1 will use the terminology employed in Huddleston & Pullun®(®), who refer tand
andor as the ‘connectors’ of coordinate structures and the domesiis they conjoin as the
‘coordinates.’



() a. Lysander or Demetrius.
b. Hermia and (Lysander or Demetrius).
C. Helena or (Hermia and (Lysander or Demetrius)).

Different bracketings of coordinate structures can affibet truth-
conditions of an expression. Consider the following twaesteents, which
differ only in the bracketing of the expression to the righttie equivalence
symbol. While (2a) is a valid tautology, (2b) is fase.

@2 a pA@vr)=p@AgV(pAT)

b.  pA(gvr)=(pAgVp)Ar
“p and q orris equivalenttopand gor pandr.”

The difference in meaning is a reflex of the structural défere in
bracketing, and how it interacts with the composition of meg. Just as
the composition meaning of the expressions reflects thiimial structure,
so does its prosody. Prosody disambiguates spoken remiio(2a) and
(2b) and encodes the syntactic grouping by using prosodiaderies of
different relative strength. Boundary strength is implated by various
phonetic and phonological cues, such as pre-boundaryhenigtg, initial
strengthening, and the presence/absence of boundary (Bres et al.,
1991, Wightman et al., 1992, Keating, to appear, , i.a.). |l intdicate
prosodic boundaries with the pipe symbol, ‘and the relative boundary
rank by the number of pipes|( ‘||, ‘||| "...). The intuitions about the
prosody of the structures above can be represented as $ollow

@ a plAqllVvp|Ar
b.  plAql| Vpll| AT

The first part of this paper investigates the fragment of Bhgihat
only consists of proper names and the conneaosandor. Three find-
ings are presented: (i) Semantics: prosodic phrasing lglosélects in-
terpretive properties of an expression; structures thanat associative
employ prosodic boundaries of different strengths; (iinty: the cor-
rect combinatorial power of possible bracketings can beeseld either
by a representational theory with n-ary branching trees @ycéic theory
using only binary branching and recursive steps, or ‘cycl@g Prosody:
the syntax-prosody mapping fixes tieative rankof prosodic boundaries,
but not the exactype (e.g., intonational phrase vs. intermediate phrase).
Phonology has some leeway in how to implement boundary rasgigned
by the interface, but can't outright contradict t hem.

One main conclusion is that generalizations about boundaris in
prosody are recursive in nature, and cannot be captureddge-based’

2The expressioff(p and q) or p)seems redundant since logically it is equivalenpto
alone. But in natural language, disjuncts can be intergrexdaustively, so the expression
can mean ((p and q) or just p), and hence is perfectly wethéat. The possibility of an
exhaustive reading of disjunction is observed in Hurforéi7d) who discusses inclusive
and exclusive uses afr.



theories of syntax-phonology mapping. The correct prasoepresen-
tation of a complex expression can be built up by recursiwagnbin-
ing the prosodies of its parts, as originally proposed in ri@¢ky et al.
(1957), Chomsky & Halle (1968), in tandem with composingirtiteno-
tation. This is implemented here with a cyclic theory of syninvolving
multiple spell-out (Uriagareka, 1999).

Coordinate structure and lists constitute a special cas#,0ae can
wonder whether the constraints on prosody found in this diomigram-
mar generalize to others. The second part of the paper pisesedence
that they do, based on a close look at apparent mismatchesdresyn-
tax and prosody that seem to be incompatible with the proguattern of
coordinate structures.

The first type of mismatch involves structures that are piiwsdly flat
but seem syntactically articulated. It turns out, howewveveals that one
after the other these constructions are in fact much marékesthan ex-
pected in that they are right-branching and semanticabbp@ative, even
if this conflicts with our first-pass intuition about the ctigent structure.
Recent developments in event-based semantics have diddstarimanged
the way semantic composition works, enabling the grammaottrue
complex compositional meanings with list-like structu¢earson, 2005).

The second type of mismatch involves a prosodic bracketiapgsteems
to downright contradict the syntacctic bracketing, a pimeeaon epito-
mized by the famousat that caught the rat that stole the cheéSaomsky,
1965, Chomsky & Halle, 1968). Closer inspection, howeveveals that
the syntax might actually be quite in tune with prosody inhbogses,
and just as would be predicted based on the prosody assuhg@rgymtax-
prosody-mapping proposed here. ‘Extraposition’ consfuserve to de-
rive compositional meanings with different kinds of braetiegs, and the
presented evidence suggests that ‘mismatching’ prosaplyres syntactic
extraposition. Extraposition can be viewed as a strategyalfows to con-
strue complex meanings with lists, rather than employinavie nested
structures.

The fact that apparent mismatches between syntax and yroaoéh
when we go beyond intuitive syntactic analyses of phrasectsire evi-
dence in favor of the approach pursued here; it speaks agdiemative
theories deploying a nhon-homomorphic mapping from syntegrosody,
an example of which is the theory of edge-alignment, whidbotizely
allows for deriving the right prosody from the wrong syntax.

The evidence suggests that the prosodic generalizatiquicape to
lists and coordinate structures generalize to other dasndim fact, lists

3This paper thus contributes to recent literature on a désival mapping from syn-
tax to prosody (Arregi, 2002, Marvin, 2002, Dobashi, 200ahKemuyipour, 2003, 2004,
Legate, 2001, Ishihara, 2003, Adger, to appear, Kratzerl&if®e 2007). The proposal
here differs in the exact assumptions about what constitutgycle and how the mapping
exactly works.

“While extraposition used to be uniformly analyzed as movenoe a movement-
equivalent dependency, recent work has converged on amglgt least some kinds of
‘extraposition’ as base-generated adjunction (Fox & Nisseim, 1999).
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seem to have a privileged status in that grammar prefers tvemnested
structures, possibly because they are easier to process.

2 Semantics: Prosody and Associativity

What determines the prosody of a list or coordinate stre@udtterances
consisting only of proper names and connectors occur fratyuas frag-
ment answers to questions:

(4) Who went to the forest?
a. Lysander and Hermia.
b. Lysander or Hermia.

Fragment answers are often analyzed as being derived frivreefu
tences by IP-ellipsis (Merchant, 2003), so (4a) would bavddrfrom (5)°

(5) Lysander and Hermia went to the forest.

The precise bracketing in coordinate structures often doeseem to
affect the truth conditions of an expression, e.g., thewaihg expressions
are truth-conditionally equivalent despite their differgprosodic group-
ings:

(6) Who went to the forest?

a. Lysandef and Demetriug and Hermia.
b. Lysandelf and Demetriug| and Hermia.
C. Lysandel| and Demetriug and Hermia.

In the following, | will refer to the prosody in (6a) as ‘pratioally flat.’
Itis ‘flat’ in that the coordinates are separated by boumsanf equal rank
and are thus prosodically on par; structures involving eleis that are
separated by boundaries of different strength | will calb§odically artic-
ulated,’ e.g. (6b,c). Constituents separated by relatiwelaker boundaries
are perceived as grouping together:

(7) a. AllorB|and C Interpreted as: A or (B and C)
b. AlorB|land C Interpreted as: (AorB)and C

5Some theories even derive conjunction by ellipsis of idettnaterial in the first co-
ordinate. This type of coordination reduction was arguedda., in Chomsky (1957, 36)
and Harris (1957, 318ff). Predicates requiring plural eaty are one of many problems for
this approach:

@i a. Lysander and Hermia gathered in the forest.
b. *Lysander gathered in the forest and Hermia gatheredarfictest.

See Schein (1997) for a recent discussion of coordinatiduatéon and related analyses.



Prosody reflects the attachment of constituents in the phresker.
Based on observations from attachment ambiguities, Wa&3Bibson
(2004) hypothesize that “listeners prefer not to attach meoming
word to a lexical head that is immediately followed by an idtonal
boundary,” a hypothesis they dulnti-Attachment The data discussed
here suggests a more general hypothesis, in one way or atbierin
much research on bracketing in prosody since early on leelii€73),
Cooper & Paccia-Cooper (1980):

(8) Hypothesis about Attachment and Prosody:
In a sequencel < B < C, if the boundary separating A and B is
weaker than the one separating B and C, then [[ AB] C], if isis i
stronger, then [ A[ BC]].

Prosodic boundary strength reflects syntactic brackefihgre are ap-
parent counterexamples to the hypothesis (8), to which vilereturn in
section 5. Let’s consider now under what circumstances fidtaaticu-
lated prosodies are used respectively.

2.1 The Associativity Hypothesis

Consider an analogy to the orthographic convention onipiggarentheses
in logical notation. Formulas (9a,b) are well-formed asythee, while
formula (9c¢) is incomplete:

9) a. AvBvVC
b. AANBAC
(of AV BANC

Parentheses are redundant in (9a,b) since disjunction @mjdrction
are associative operations; but structures in which theetiivesandand
or are used alternately, as in (9c), are not associative, andrtitketing is
crucial to disambiguate one of two truth-conditionallytofist structures.

We can define a notion of associativity of expressions inmahfan-
guage as follows: A constituent consisting of three elemgny, and z is
associative if its denotation does not change under eittekar @f compo-
sition

(10)  ASSOCIATIVITY
Elements X, y and z are associative if the following holds:

[[z(y2)]] = [[(zy)z]]
Consider the following hypothesis:

(11) ASSOCIATIVITY HYPOTHESIS

a. Ifastring ofn > 2 elements are prosodically on par, then they
are associative.

5The parentheses (...)" stand for functional applicatiasm defined in Heim & Kratzer
(1998). Sequences of more than two elements are assodifatiee denotation does not
change under any bracketing.



b. If astring ofn > 2 is associative, they are prosodically a par.

In the following, | present evidence in favor of (11a). Theasd half
of the hypothesis, (11B), is harder to test, and might notdyeect, since
other factors than associativity such as memory load ortitoest length
might be a factor influencing the use of additional prosodiararies.
Associativity as a factor in the structure of multiple cdoations has also
recently been discussed in Winter (2006).

The general idea behind (11) is that prosodic boundarieasee par-
simoniously and only distinguish boundaries of differetreisgth when
bracketing is crucial for interpretative reasons.

2.2 Flat Structures are Associative

The first part of the associativity hypothesis (11a) conjexs that prosod-
ically flat structures have to be associative, i.e., whentwe bracketing
affects the truth conditions of an utterance an articularedody is oblig-
atory.

Adverbs such asogether alone and respectivelyinteract with other
elements in an expression in ways that affect truth contioConsider
the example (12). The context makes it clear that two appkre given
out. The answer involves three people, so there must be grsuiping,
depending on who had to share an apple. The answer in (12ak seap-
propriate, while (12b) and (12c) differ in their truth cotidins:

(12) Two apples were given out, but | don't know to who. Who was
given an apple?

a. #Lysandefand Demetriugand Hermia respectively.
b. Lysandelf and Demetriug| and Hermia respectively.
C. Lysander| and Demetriug and Hermia respectively.

The bracketing is crucial and hence a flat prosody is pradbias pre-
dicted. The use ofespectivelyis crucial. Respectivelyndicates that the
distribution of the apples will be specified. Without the ady; it would
be possible to use a flat prosody and leave the exact subggupspec-
ified. The resulting meaning would be much weaker, equitdtethe in-
terpretation resulting from replacing the coordinatectrte with a plural
description referring to the entire group as a whole. As etquk a plural
description would also be inappropriate in this context:

(13) Two apples were given out, but | don't know to who. Who was
given an apple?
# The three were given an apple respectively.

Consider also the case tgether The answer in the following dia-
logue is ambiguousTogethercan take low scope, in which case Lysander
went on his own, separate from Demetrius and Hermia; butntalao
take wide scope, such that all went together as a group, aneies and
Hermia are furthermore marked as a sub-group, maybe betaisare a
couple:



(14) Who went to the forest?
Lysanderj| and Demetriug and Hermia together.

Considering the low-scope meaning, we find that as expeasdd
on the Associativity Hypothesis, it is impossible to encalie meaning
using the ‘flat’ prosody or the prosody that places a strongntary be-
tween Demetrius and Hermia but a weak boundary between tgsamd
Demetrius:

(15) Who went to the forrest?
a. #Lysandef(and) Demetriug$and Hermia together.
b. #Lysandefand Demetriug| and Hermia together.

(assuming Lysander went on his own, and Demetrius and Hermia
went together)

Other types of sentential adverbs in also interact with gul@sgroup-
ing:
(16) Who went to the forest?

a. Lysandet| and probably Demetriug and Hermia.
b. Lysandet| and probably Demetriusand Hermia.

In example (16a), only Demetrius’s going to the forest isautain,
whereas in (16b) the whereabouts of both Demetrius and Heanei un-
certain. When ‘probably’ takes scope over a single cootdinthen the
coordinates can be separated by boundaries of equal rank(E8a); but
when ‘probably’ takes scope over the two last coordinatesse two are
grouped together and separated from the first coordinate avéitronger
boundary (16b). Again, in this case changing the brackesngot in-
nocuous and results in different truth conditions, and aeeted prosodic
articulation is required.

The adverb ‘both’ has a similar effect (Lasersohn, 1995).1%oth’
introduces the presupposition that the expression in itspbement refers
to a group with exactly two members. In a structure with thelmments,
two must group together. Now consider:

17 a Both Lysandegrand Demetriug| and Hermia.
b. Both Lysandef| and Demetrius and Hermia.

The flat prosody cannot be used with more than two coordinates
(18) * Both Lysander| [and] Demetrius| and Hermia.

The interaction of ‘both’ with prosodic bracketing can bedaaense
of if (17a,b) involve a coordination distributing over twoopositions, one
of which includes a plural subject consisting of the two clieates that
are grouped together more closely. The bracketing is dracid has a
truth-conditional effect.



More evidence comes from predicates which interact withectle
readings of DPs. Consider the following example (cf. Win2001,
31), also Schein (1993). Similar examples are also dicussedsersohn
(1995)):

(19) a. Lysander and Demetrius weigh exactly 200 Ibs.

b. Lysander weighs exactly 200 Ibs and Demetrius weighs ex-
actly 200 Ibs.

Sentence (19a) has a collective reading that (19b) lackshvw that
Lysander and Demetrius together weigh 200 Ibs. Both seetehave a
‘distributive reading,” in which Lysander and Demetriusleaveigh 200
Ibs. In cases that involve a coordination with a collectivieipretation the
bracketing of coordinate structures can play a crucial role

(20)  Who weighs exactly 200 Ibs.?

a. Lysandet [and] Demetriug and Hermia.
b. Lysandelf and Demetriug| and Hermia.
C. Lysandel| and Demetriug and Hermia.

Each sentence has a distributive reading in which each ofhitee
weighs exactly 200 Ibs. Example (20b) has an additionalingadvhere
Lysander and Demetrius together weigh exactly 200 lbs andchidedoes
so alone. This collective reading that groups Lysander aath@rius
together is absent in (20a) and (20c), which in turn has aimgaith
which Demetrius and Hermia together weigh exactly 200 lloslysander
weighs this much alone.

Consider also the following example from Hoeksema (1983)¢led
the prosodic annotation):

(21) Blucher and Wellington| and Napoleon fought against each other
near Waterloo.

It seems that it is not obligatory to mark the prosodic bréiokge The
following sentences are compatible with what happened H#q2d9:

(22) a. The generals fought against each other near Waterloo

b. Blucher, Wellington and Napoleon fought against eadteiot
near Waterloo, (but | don’t know who sided with whom).

However, these sentences express a weaker propositioe]yntleat
there was some fighting going on in which the three generat&ipated
on at least two different sides. It is impossible to give thkofving sen-
tence the reading intended in (21) (Lasersohn, 1995, 152):

(23)  Blucher| and Wellington and Napoleon fought against each other
near Waterloo.



Finally, another way to induce truth conditional effectsluned by
bracketing is to alternatand andor. With alternating functors it seems
that only the two prosodically articulated bracketings possible. This
observation was also made in Min (1996):

(24) a. #Lysanderand Helend or Demetrius.
b. Lysandert and Helend| or Demetrius.
C. Lysandet| and Helena or Demetrius.

While in the earlier examples, it was adverbs or predicdtasinteracted
with the bracketing to yield truth conditional effects, imetexample in
(24) it is the scope oindandor with respect to each other that is at stake.
Again, as expected, prosodic bracketing is obligatory wheratters, lend-
ing further support to the first condition of the associffivinypothesis
(11a)’

2.3 Are all Associative Structures Prosodically Flat?

The second half of the Associativity Hypothesis (11b) stthat all assoca-
tive structures are prosodically flat. Consider again thieviong dialogue
with three alternative answers:

(4) Who went to the forest?

a. Lysandet and Demetriug and Hermia.
b. Lysandelf and Demetriug| and Hermia.
C. Lysander| and Demetriug and Hermia.

The two answers in (4b,c) seem to justify the inference onsitle
of the listener that the speaker has some motivation forgingutwo of
the three individuals together—maybe because they welhietdorest to-
gether, because they are a couple, or because they weresdrtagether
in the context for some other reason. For instance, in theWolg context
Demetrius and Hermiaontrasts wittHelenain the previous utterancg:

(25) Lysander and Helena?
No. Lysander| and Demetriusand Hermia.

If prosodic articulation always licenses an inference algyouping
this would suggest that truly associative structures maspiosodically
flat, and any apparently unlicensed prosodic boundarydiegsome covert
structure that results in additional grouping and henceassociativity.

However, it is not obvious that there could not be other fescito/olved.
For example, introducing further sub-grouping might makecpssing a

"The question of whether it is interpretive property of asgsigty directly that induces
prosodic boundaries, or whether it is scope-taking opesaach as quantifiers and collec-
tive/distributive operators that lexically induce thenb&yond the scope of this paper, but
the former view seems more parsimonious.

81t is also possible in this context to use the flat prosody & ahswer, and contrast
Lysander, Demetrius, and Heleaa a whole withLysander and Hermia
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coordinate structure with many coordinates easier. Whekigegrammar
simply allows for additional optional brackets or whethgusous prosodic
brackets are always interpreted as intended grouping (gbenperceived
infelicitous or a disfluency if there is no motivation for ggng) is a ques-
tion that needs to be investigated experimentally.

This section argued for a close relation between the prosddyo-
ordinate structures and their interpretative properti€sosodically flat
structure are semantically associative, prosodicalliciddted structures
are usually non-associatiVe The prosody used in non-associative struc-
tures relates directly to perceived grouping. How doesqatiasgrouping
relate to syntax?

3 Syntax: The Combinatorics of Bracketing

A first step in understanding the syntax of the coordinatgnfrent gram-
mar is to establish how many different bracketings are ptessThe num-
ber and types of bracketings syntax provides is by no mearentnover-
sial. Culicover & Jackendoff (2005) recently argued thathia absence
of evidence to the contrary, syntactic structures shoulddseimed to be
‘flat’ for simplicity reasons. According to Culicover & Jashdoff (2005),
positing an articulated binary-branching analysis of the structure, for
example, necessitates positing sub-constituents whiuhotde motivated
based on the tests they apply, but only as much structurédsheassumed
as is necessary. This goes against the prevalent view inithienadist lit-
erature (Chomsky, 1995, et. seq.), which usually assuna¢syihtax only
creates binary-branching phrase markers, an assumpébis géigain based
on a simplicity assumption, namely that the basic strudbuikeling opera-
tion ‘Merge’ always combines two elements.

The problem with arguments based on simplicity is that diffe as-
sumptions about what counts as ‘simple’ will lead to diffégreonclusions.
What are the empirical issues at stake?

3.1 The Combinatorics of Coordination

Taking prosody into account, it seems that we have to digiaigat least
three different bracketings for the case of n = 3 coordinates

(26) a. Lysandefand Helend and Demetrius.
b. Lysandert and Helend| and Demetrius.
C. Lysandel| and Helend and Demetrius.

The bracketing of the functors themselves is not used falasyio dis-
ambiguation. There might be a contrast between cliticizonthe right or

°The hypothesis is different from the claim that prosodicriztariesare only used to dis-
ambiguate (Snedeker & Trueswell, 2003), in that the pradidiere is that non-associative
structures will have an articulated prosody even if a speiakeot aware of the ambiguity,
or if the context already provides sufficient information desambiguation. This difference
in predictions, again, needs to be tested experimentally.

11



to the left, but this, as far as | can tell, does not correspona syntac-
tic/semantic distinction:

(i) Lysander 'n/and Hermia.

| assume that the connectors group syntactically with theviing co-
ordinates. Ross (1967, 90-91) presented the followingastitand Munn
(15 1993) lists further evidence in favor of this analysis:

(i) a. John left. And he didn’t even say good-bye.
b. *John left and. He didn't even say good-bye.

If all coordinate structures were binary, and if there arty dxinary
branching trees, then it would be unexpected that theréheee different
syntactic structures with 3 coordinates. There are onlyliimary branch-
ing trees that one can construct for three elements undse desumptions:

(27)  Two Binary Branching Trees, Assuming Binary Functors
a. Right-Branching b. Left-Branching

A and B and C Aand Band C

The number of binary branching trees over n linearly ordéterds is
called the Catalan number of (n-1). If coordination is alsvéynary and
attaches to the right, then the coordinators can be ignoredsessing the
number of possible coordination with n coordinates. Theafaatnumber
for n = 3 is 2. While the Catalan number of n = 3 equals 2, the rermb
bracketings in coordinate structures is (at least) 3. Onetovaet to the
right number of structures is to abandon the assumptionnafripibranch-
ingness:

(28)  Trees with Unbounded Branching
a. Flat b. Right-Branching.. Left-Branching

Aand Band ¢ AandBand C A and Band C

This is combinatorically equivalent to positing phraseusture
rules that allow any number of arguments (Chomsky & Schiieeger
(1963))10

(29) A— ACoA(CoA)x,
where(Co A)« stands in for zero or more occurrences’af A

The number of bracketings for n coordinates is then the nuoflisces
over linear strings allowing arbitrary branching, alsoledlthe ‘Super-
Catalan number of n’ (see Stanley, 1997, for recurrencetifume of both

105ee also Gazdar et al. (1985).

12



the Catalan and Super-Catalan sequence). The Super+Catatgber for
n=4is 11. The possible bracketings of coordinations with3and n = 4
are summarized schematically below:

(30) a. n=3
XXX, X(XX), (XX)X
b. n=4
XXXX, XX(XX), X(XX)X, (XX)XX, X(XXX), (XXX)X, (XX)(XX),
X(X(xX)), X((xx)X), ((XX)X)X, (X(xX))x

The simplest coordinate structure involving four elemasitthe ‘flat’
one, with each coordinate separated by boundaries of egaagth:

(31) Lysandet or Demetriug or Hermia| or Helena.

The there are three structures with three alternatives,obménich is
internally complex:

(32) a Lysandef| or Demetrius of| Hermia| and Helena.
b. Lysandet| or Demetriug and Hermigd| or Helena.
C. Lysandert and Demetriug| or Hermia|| or Helena.

There also three structures with two alternatives, one ordfwvhich
are internally complex:

(33) a Lysandef| or Demetriug and Hermig and Helena.
b. Lysandelf and Demetriu$ and Hermig| or Helena.
C. Lysandert and Demetriug| or Hermia| and Helena.

Finally, there are four structures which involve two altives. Just
as in (33a,b), one of the two is internally complex. The défee with the
structures in (33a,b) is that the complex structure inwhkeother level of
embeddingt!

(34) Lysandef{| or Demetriug| and Hermid or Helena.

a
b. Lysandet|| or Demetriug or Hermia|| and Helena.
c Lysandel| and Demetriug or Hermia||| or Helena.
d Lysandel or Demetriug| and Hermid|| or Helena.

Natural language coordinate structures have at least %igiafan-
many bracketings. The combinatorics presented in thisoseahposes
a minimum on the number of structures that the grammar shmaldde
for coordinate structures. | will assume in the followingttigrammar pro-
vides exactly Super-Catalan many bracketings.

1 angendoen (1998, 243) claims that coordinate structuitsnwevels of embedding,
with n > 2, are ungrammatical—this would mean that the depth of enmibgdof the
structures in (34) is the maximal depth that natural languzm generate, but see Wagner
(2005b) for evidence to the contrary.

13



3.2 Binary Branching Revisited

‘Flat’ unstructured representations have sometimes bmemtas the null
hypothesis for coordinate structures, e.g. Miller & Choyngko63, 196)

state: "Clearly, in the case of true coordination, by the/vaeeaning of this

term, no internal structure should be assigned at all witiensequence of
coordinate items.” N-ary branching trees were assumed inynsabse-

guent generative approaches, e.g. Gleitman (1965).

However, from the combinatorial point of view, there areautlop-
tions how think of ‘flat’ nodes. For example, we can treat thesright-
branching nodes. The translation of flat trees into binaeggrdoes not
necessarily affect the way the composition of meaning @dseSemanti-
cally, a function that takes n elements can be ‘Schonfin&dlior ‘curried’
into separate unitary functions (cf. Heim & Kratzer, 1998),there is no
reason to suspect that a translation of a flat tree into ayobranching tree
would require a different theory of semantic compositioniiriBg (2005,
40), in his definition of functional application for flat sttures, composes
flat VPs with two arguments by combining the predicate sigicely with
its arguments one by one according to linear order. Funetppiication
and variable binding of flat structures in current semart@oties then
simply mimic the compositionality of a binary-branchingustture, Biring
(2005) treats VPs as if they had a left-branching structlith mespect to
the order of composition.

Of course, by treating flat branching nodes as right-brargchodes we
‘neutralize’ the distinction between ‘originally rightdnching’ and ‘orig-
inally flat’ nodes. The piece of information that is lost igthall sisters in a
flat branching tree are dominated by the same node. Thisngis¥iorma-
tion can be added to the binary trees by by distinguishingdyaf nodes
dominating right-branching structure.

Marking certain nodes in the tree as special has a hista&ntheory
distinguishes XP-nodes’ and intermediat& nodes (Jackendoff, 1977);
alternatively, we might use the notion of ‘shell’-struaarfrom Larson
(1988), and distinguish formerly flat structures from forlparticulated
ones by giving them identical categorial labels; we mighgreincorpo-
rate the more general idea of ‘extended projections,” antbtdistinguish
the newly introduced right-branching nodes by looking &irticategorial
lexical labels (as opposed to their functional labels)delhg Grimshaw
(2005); finally, another alternative to treat the specialewas ‘cycles’ or
‘phases’ (Chomsky, 2001).

One reason why some researchers have indeed argued forta righ
branching analysis of prosodically ‘flat’ coordinate sture is that, syn-
tactically, there is an asymmetry between the coordinaase source of
evidence for the asymmetry is variable binding (Munn, 19%3;

(35 a. Everyongand hig goat was at the party.

b. *His; goat and everyonevas at the party.

Semantic binding is possible from the first coordinate ihi® $econd
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but not vice-versa?

But why would ‘flat’ nodes actually be right-branching, aas ac-
cording to certain tests? It seems to be a property of largytizaf right-
branching structures are privileged. Haider (1993, 20@dlowing up
on work by Larson (1988) on English VP-Shells, conjectutes tight-
branchingness is a systematic property of all extende@gtiops, the way
Kayne (1994)’s anti-symmetric theory of syntax translate®mmand into
linear precedence privileges right-branching structuaed Phillips (1996)
proposes that structures are parsed by default into rigiteing struc-
tures!3

3.3 A Cyclic Theory

A purely representational grammar assuming only binaantining trees
is simply not sufficient for combinatoric reasons. Howeveere is more
than one way to achieve this combinatorial power, and the adopted
in this paper is a syntactic theory that only involves binlargnching but
includes a recursive step at which a substructure is ireeggrboth seman-
tically and phonologically, a ‘cycle’.

Every generative theory of grammar assumes that grammacis-r
sive. Imagine we strengthen the right-branching conjectuithe follow-
ing way:

(36) Strong Right-Branching Conjecture
In a given work-space, grammar only generates right-biiagch
structures.

If every output of grammar can be reused in a new work spacedir o
to build an even larger expression, then even assuming {(&6¥iill pos-
sible to assemble a seemingly left-branching structurest+ot within a
single work-space.

2progovac (2003) argues that variable binding is licensecpsurface c-command
but at LF after raising of the quantifier. The following exdmplustrates that this view
might be too simplistic:

@i a. Every student his; advisor, and the dean are invited to the reception.
b. *His; advisor, every studeptand the dean are invited to the reception.

The movement necessary out of the conjunction in (i) exanamald violate Ruys’
generalization about movement out of conjunctions. Thiiehg examples illustrate
further complications in the data pattern:

(i) a. ?The dean, every studenand his advisor are invited to the reception
b. *Every student the dean, and hisdvisor are invited to the reception.

Maybe Schein (2001)'s proposal that variable binding inrdo@te structures involves
‘telescoping’ can account for these judgments.

Bpesetsky (1995) proposes a default right-branching ‘ciscstructure for syntactic
expressions, and contrasts that with layered structumgsdiktinguish left- from right-
branching. This structure is taken to existadditionto a second, not necessarily right-
branching structure. | will not consider the possibilityr&¢hat one expression could have
several syntactic tree structures associated with it.
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(37) The Recursive Step
Each output can re-enter a new work-space to build a yet bigge
expression.

I will call work-spaces, which are the domains in which stases
are assembled ‘cycle’ (equivalent: work-space/phasgl/lelzembedding).
Within any workspace, only (38a) can be generated, (38impossible:

(38)  Structure within a Cycle

a. Possible: b. Impossible:

N AN

The right-branching assumption made here is similar to tirciple
‘Branch Right’ proposed in Phillips (1996), which favorght-branching
structures unless it is not compatible with the semantirpretation of an
expression, and the proposal that left-branching strastrgquire multiple
spell-outs in Uriagareka (199%3.In the absence of a motivation for either
a left- or right-branching bracketing, grammar imposesgatrbranching
analysis. A preference for right-branching structureslss at the heart
of the asymmetric syntactic theories of syntax in Haider9@)9 Kayne
(1994).

Deriving left-branching structures requires the combaraf more
than one work-space, while right-branching structures lmarcreated in
one go:

(39) Creating a Left-Branching Structure
a. First Cycle b. Second Cycle:

4 ) 4 )

This is theonly way of deriving a left-branching structure. A right-
branching structure might be derived either in one workspac in two
steps. There are thus 3 ways of assembling structures wigm®ats. In

A derivational view of syntax is also argued for in Chomsk@@2), Johnson (2002).
Johnson (2002) in particular uses a notion ‘Re-numeratidrich is close to the way | will
use the cycle, in order to explain adjunct island effectsalad focus projection effects.

16



fact, for n elements, there are exactly Super-Catalan @) (nany ways of
building structure.

We can now capture the interpretive properties of ‘flat’ cliation
structure with the simple hypothesis that the output of ywsicle must
be associative. This can be thought of as an interface ¢ondin the
interpretability of linguistic expressions.

(40) Interface condition on cycles
The elements combined in a single cycle must be semantiaslly
sociative.

If the meaning of the elements combined in one cycle is astoeej the
bracketing of the material within a cycle is immaterial. @netivation be-
hind this organization of the grammar might be that assweiatructures
form natural chunks of elements to process. It is immater&ther the the
structure within a cycle is built bottom-up (as is convendilly assumed)
or top-down/left-to-right, with each step of Merge desingyearlier estab-
lished constituent structure, as proposed in Phillips 612903}°

The representational theory involving flat trees and thvaeonal the-
ory with special cyclic nodes are notational variants ofreather, at least
with respect to the number of phrase markers they provida toee with
n terminal nodes. The important lesson to learn from the coaibrics of
coordination is that we should pick either the cyclic theonallow for n-
ary branching but not both, since otherwise the combiratpossibilities
explode.

4 Phonology: Relative Boundary Ranks

The discussion so far has been based on intuitions aboutethéve
strength of prosodic boundaries. The prosodic boundaepsrred were
not labeled with respect to the intonational categorie®Kiational phrase,
phonological phrase, etc.) as they are standardly assumedosodic
phonology (Selkirk, 1986, Nespor & Vogel, 1986, Truckertirol995)
and in the ToBI labeling convention (Silverman et al., 1992}hat kinds
of prosodic boundaries are used in coordinate structuresf ienerally,

BThere is some experimental evidence that a left-to-rigit;down generation is pos-
sible in prosodically ‘flat’ coordinate structures. Frazeal. (2000, 360) report results
from an experiment in which subjects were asked to read auatelstructures, varying the
number of coordinates and whether or not all or only the lastdinator was pronounced.

Q) a. John and Fred.
b. John, (and) Bill and Fred.
C. John, (and) Bill, (and) Fred, and Harry.

There was no effect on utterance initiation time due to thelmer of coordinates (or
the presence/absence of connectors). This suggests tbantence production, material
pertaining to a single cycle can be assembled from left tut iy subsequently adding new
constituents, rather than assembling the structure batif@mOtherwise, one might have
expected the processing cost of the ever increasing nunihgycoming constituents to
affect the realization of the preceding constituents.
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what kinds of syntactic objects are separated by what kifiggasodic
junctures?

Theories of syntax-phonology mapping often directly mlaertain
syntactic types of constituents to certain prosodic carestis. Selkirk
(1986) e.g. proposes that there are certain designategcsigntonstituents
that end up providing the edges of prosodic domains with ticelabel.
This notion of designated syntactic categories for prasodimains was
expressed in Selkirk (1996, 444): as follows:

(41) The edge-based theory of the syntax-prosody interface
Right/Left edge otx — edge off,
« IS a syntactic categoryj is a prosodic category.

A crucial assumption is that there is a hierarchy of prosamio-
stituents:

(42) Prosodic Hierarchy (Selkirk, 1986, 384):

) Ut
) IPh
)  PPh
( ) ( ) PwWd
( () () Ft
(-9 () () ) Syl

—~ —~

(

( )
( )
( ) ) ( )
() () (I ( )
) G Q) G

The patrticular list of prosodic domains and how they aretagtically
grounded, i.e. which syntactic nodes correspond to theas, updated in
Selkirk (to appear), but the claim that the edges of certamtagtic syn-
tactic constituents align with the edges of particular pdis constituents
persists in many current accounts.

The prosodic hierarchy provides a notion of boundary strerfighono-
logical domains lower on the hierarchy are separated byderigs that are
weaker compared to boundaries of domains higher on therbigraThe
section presents evidence that contrary to the received the interface
between syntax and phonology, one that does not fix the pimsatégory,
but rather only fixes relative boundary ranks between priosmhstituents,
which are then in turn implemented with the means the ph@gyofwo-
vides.

4.1 A Recursive Generalization

Consider the realization of a flat coordinate structure whtiee elements
as the one in (43). A typical rendition of (43 does not invalinational
boundaries between the coordinates:

(43) Lysandet and Hermig and Demetrius.

By contrast, consider now what happens when we replace sheda
ordinate with a disjunction:

(44) Lysandet| and Hermid| and (Demetrius or Helena)
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The presence of a weaker boundary within the third coordjnat
Demetrius or Helenahas an effect on the strength of the boundary be-
tween the first two conjuncts, as is evidenced for example urgtbnal
effects reported in Wagner (2005b). It is more likely thatl@rwill sep-
arateLysanderandand Hermia Conversely, the fact that the boundary
betweerDemetriusandor Helenamust be weaker than the earlier bound-
aries has durational effects on the last conjuncts and makess likely
that an IP will separate them.

The important point is that the syntactic status of the i@halbetween
the coordinates is always the same, either DP coordinatialispunction.
The information that determines which types of phonoldgioactures are
likely to be used resides in the relation of the coordinatethé overall
structure.

This type of effect is completely unexpected in theoriest tha
erate with designated syntactic categories, (Selkirk,61%hen, 1987,
Hale & Selkrik, 1987, Selkirk, 1995, Truckenbrodt, 1995999 Since
each coordinate in a coordinate structure should be mapp#tetsame
prosodic category (maybe by XP-alignment), they shouldalimapped
to the same designated category, maybe the phonologicasglr. This
theory runs into problems in capturing any effect of nestifige predicted
phrasing foreverycoordinate structure should be flat:

(45) * (Lysandery (and Hermiag (or Demetriusg

The hierarchical prosody that is actually observed carisst ‘XP-
within-XP’ effects. A hierarchical prosody is observedhaligh the el-
ements are each of tlreamesyntactic category, and hence should map to
the same prosodic category.

Generalizations about prosody in coordinate structurdsemeference
to relative strength between cojuncts. Consider the faligweonstraint on
the prosody of coordinate structures proposed in Taglit®®8, 192).

(46) Coordination Constraint (CC)
For any coordinating node X, if any two daughter nodes of X are
separated by an IP boundary, all the daughter nodes of X neust b
separated by IP boundaries.

This is what is expected if, as argued above, the coordirdtas associa-
tive coordinate structure are prosodically on par. The saggests that the
means of phonology are simply used to signal the relativksrdimat the
syntax-phonology interface provides, and that the pragisethese means
are employed is flexible. It is up to the speaker whether oerptess any
particular rank with a stronger or weaker boundary, as lanthe relative
strength is correct.

The procedure how to determine the boundary strength aftgres
word in coordination structure and arguably more generallgt take into
account the entire syntactic structure. It can only be greearsively: the
boundary must be as strong as any other boundary within the saso-
ciative domain, weaker than the boundaries separatingitieTds this as-
sociative domain is embedded in, and stronger than boweslafielements
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that are further embedded. This relational view of boundgamgngth goes
against the claim that certain syntactic types of congiigieorrespond to
certain types of prosodic constituents.

4.2 Fast Speech Rules

The relational view makes predictions that are quite difféfrom theories
operating with designated syntactic nodes for specificqaicsdomains.

To illustrate this, we can look at sandhi alternations, Wwhatlow us to
identify particular types of prosodic domains, let’s calthe phonologi-

cal phrase ¢). The segmental rules that pertain to the set of rules that
apply in ® can then be used to signal grouping—but they need not give
information about the precise syntactic status of the etsnthey con-
tain. | will use the segmental rule of flapping in English tostrate the
point (Nespor & Vogel (1986) would associate a differentelalith this
domain, but this is not relevant for the discussion hétellapping can
occur in coordinate structures:

(47) acarorarat?

The relational view predicts that two constituents A, B taia usually
mapped to a single prosodic domaingdRould be able to phrase separately
if we make sure that either A or B contains a prosodic breahfitsT his
prosodic break is predicted by the present theory to be fdroalty weaker
compared to the one separating A and B. The need to implernisndit-
ference in boundary rank should enable the grammar to mapd/Batio
separate domains:

(48) acat? or (arar and a hat”.)

Conversely, if in a rendition of an expression a rule doeapply be-
tween two constituents, it should be possible to changeensally further
embedding the structure. If one introduces a level of emibgdihat re-
sults in a boundary elsewhere such that the boundary semathe two
constituents has to be relatively weaker, the rule might apply.

(49) adog and (a car or (a rar and a hat”.)

Similar predictions are made for glottalization and glatgin British
English (cf. Kahn, 1976, Gussenhoven, 1986):

(50) a. American English Flapping and Glottalization:
(a car or a rat?) and a hat?. vs.a cat”?(and a rar or a hat”.)

b. British English Glottaling:
(acatorara?) and a ha?. vS.a ca?(and a rat or a ha?)

In the American English example flapping occurs between dowe
boundaries but not higher boundaries. In the British Ehglisample glot-
talization occurs before higher but not before lower boueda Prosod-
ically conditioned processes can be used to encode prosaks. The

®Thanks to Charles Reiss for suggesting this example to me.
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choice of the domains, however, is not rigidly determinedgbgmmar.
Flapping can even occur across sentence boundaries (Kan@), but on
the other hand it can be supressed within single sentenckesoamdinate
structures to encode relative ranks. It is the ranks thatlatermined by
the syntax-prosody mapping, not the precise implememtatidhem.

Based on Kahn's observation, Nespor & Vogel (cf. 1986, J22ite-
gorize flapping as an ‘utterance level’ phonological ruld analyze do-
main boundaries that block flapping as utterance boundaBigiscontrary
to the claims in Nespor & Vogel (cf. 1986, 222ff) who relatepfting do-
main to clause-size syntactic chunks the size of the flapgorgain can
flexibly be adjusted and is under the control of the speaker.

The relational view makes it unnecessary to introduce uettring
rules as in Nespor & Vogel (1986), who first state generatimat about
intonational boundaries making reference to sentencesn@lel89), and
then introduce restructuring rules to account for the fhat intonational
boundaries may occur within sentences. A restructuring isilheld re-
sponsible, for instance, for the fact that items in a list barseparated by
intonational phrase breaks (p. 201). Under the view prapdsee the
syntax-phonology interface doe®t fix the label, but only requires that
items on a list be separated by boundaries of equal rank.

Phonological processes such as flapping can be analyzedtiexpmal
‘fast speech rules’, following Kaisse (1985), and mightuatly reflect a
certain processing domain of prosodic planning, which osalve bigger
or smaller chunks.

Some other phonological processes that were used to neotiliat
prosodic hierarchy might actually not be tied to surfacespdy at all
(Hasegawa, 1979, Kaisse, 1985). Tranel (1990) identifisescan which
liaison in French is obligatory across a pause, and similggk (2005)
presents evidence that surface phrasing does not line lipliaigon do-
mains. Chen (1987), Hsiao (2002) observe that the tone sdodtains in
Taiwanese do not quite correspond to surface prosody antechnoken
up by prosodic phrasing induced by focus.

The relational view is still able to capture some of the galimations
that were the motivation for the prosodic hierarchy. Fomegke, if a rule
applies within a domain At necessarily occurs within all domaing,B <
i. However, it assumes a greater flexibility with respect tow boundaries
of a certain strength relate to syntactic hodes comparetidories that
assume designated syntactic categories.

The two predictions of the relational view for fast speedesican be
summarized as follows: (i) when in a structure two constitasgphrase
together and form a single domain for some phonological tlde ap-
plies in¢, then by making one of them more complex and thus requiring a
weaker boundary to be realized within this constituent ttery be forced
into separate phrases. Such effects are amply discussed literature,
often under the heading ‘branchingness,’ e.g. Zec & Inkéla80), Ghini
(1993), Dresher (1994), Elordieta et al. (2003), Pak (20@%d Prieto
(forthcoming), although purely prosodic branchingness &lao been ar-
gued to be a factor. The second prediction is that when twetitoants
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do not phrase together in a single phras¢hen by increasing the speech
rate and/or embedding it deeper into a structure such tleabdtundary
between the two constituents must be realized as being wéake some
other boundary, the two phrases should be able to phrasthésge

4.3 Recursive Implementation?

The syntax-phonology interface provides relative ranks-alpe all derived
ranks actually encoded in the output, or are they only redlizp to a cer-
tain depth? And in implementing the relative ranks, areeddht types of
prosodic domains categorically distinguished, as assumé#te prosodic

hierarchy, or are there gradient cues of ever stronger laiey] as has
been suggested for example in Ladd (1986, 1988), Kubozd@®9(11992),

Ladd (1996) and Dresher (1994)?

These are empirical questions that require experimentaktigation.
It is important to highlight that they are orthogonal to thgestion of
whether the syntax-phonology mapping involves a recuiggireralization
or not. Suppose, for instance, that the strongest versitimegrosodic hi-
erarchy theory is correct, and there is only a small set dqutic domains
and there is no recursion such that one domain is embeddedamain
with the same label. In order to decide which coordinategpagate by the
strongest prosodic break it would still be necessary toidenshe overall
structure and the recursive generalization about relatiemgth would still
be equally necessary in order to figure out which phonoldgiategories
to use to separate which coordinates.

That said, there is some evidence that the implementatigmosodic
structure is more relational than sometimes assumed. Soomojwgi-
cal distinctions that were used to pinpoint to categoridgtieinces be-
tween prosodic constituents have actually turned out toradignt once
measurements instead of impressionistic judgments argdsred. This
suggests that they cannot be used as evidence for desigretegbries
since, on the contrary, they quantitatively distinguisigrées of bound-
ary strengths. For example., Esposito & Truckenbrodt (1 98gorts that
there are at least two degrees of lengthening involved idajppiamento
sinttatico, a phonological rule in Florentine Italian thets played a big
role in the shaping of theories on prosody—but cruciallydolasn the as-
sumption that it is a categorical test for a single type ospdic domain,
the phonological phrase.

The notion of boundary strength might in fact be more gradieat the
prosodic hierarchy theory would suggest. Phonetic stutke® revealed
a number of gradient phonetic cues to boundary strength.ekample,
domain-initial strengthening reflects relative boundargrgth, such that
stronger boundaries are associated with more domainlisitiengthen-
ing. Fougeron & Keating (1997), Lavoie (2001), Cho (2002akKng et al.
(2003), Keating (to appear) discuss evidence for such caimeleffects.
Further evidene on how the relative ranks are implementé wdura-
tion in on-line speech production was presented in Wagnair €2006),
Wagner & Gibson (2006), and Wagner (2005b), investigativegtype of

22



coordinate structure discussed here. Evidence for aoektimplementa-
tion of prosody was also found in perception studies. Gligbal. (2002)
report evidence that boundary strength is interpreteddbgriers in relation
to previously realized boundaries.

To be sure, there are properties of prosodic phrasing tleat sategor-
ical, e.g. the presence/absence of boundary tones. Theed&mmhich
prosodic implementation distinguishes boundaries ofedtifit ranks ei-
ther categorically or quantitatively remains a questianfiibure research.
The important point is that categorical distinctions andgugly compatible
with the finding of this paper that the mapping from syntax homology
only fixes relative ranks. We can think of the phonologicgiresentation
as an implementation of relative boundary ranks, and plysgtimnology
operates with a fixed hierarchy to do so.

4.4 Compositionality and the Metrical Grid

The relational view syntax-prosody mapping makes it pdsgibthink of
the building up of prosodic structure in a compositional witye prosodies
of bigger constituents are composed of and properly cotit@prosodies
of their parts, e.g., the prosodic representation of (5da)proper subpart
of (51b):

(51) a. (pand q) or p
b. ((pand g) or pand r

This is not to say that the substring underlined in (51lpHenetically
identical to (51a). The two structures are identical at aenairstract level,
just as the [K]s in spoken renditions ofip and cat are not phonetically
identical, but are usually assumed to share an identiceémeinformation
in their representation, the featural representation ofkirface phonetic
differences in the realization come about as a result of hognplogical
structure is implemented. But how can this abstract notimsquy repre-
sented?

Although prosodic phrasing closely reflects syntax, it it tnanspar-
ently encoded in the syntactic tree structures usually eyeol in gener-
ative syntax. Chomsky & Halle (1968) propose a phonolograzhtion
that in factdoesrepresent something that one may be tempted to interpret
as a repesentation of boundary strength. The syntactieseptation is
‘transcribed’ by employing boundary symbols that acrue flging sub-
sequent cycles:

(52)  Syntactic Transcription according to Chomsky & Hall8§8) (ig-
noring connectors)

a.  HHH AHL N BH AC Aor (B and C)
b,  #HH AV B AC A (AorB)and C

Where are these boundary symbols placed exactly?
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Chomsky & Halle (1968, 13): “As a first approximattion to
the problem of analysis into words, let us assume that each
lexical category (e.g., noun, verb, adjective) and eackgcay

that dominates a lexical category (e.g., sentence, nowsphr
verb phrase) automatically carries a boundary symbol #do th
left and to the right of the string that belongs to it (i.eattht
dominates [...]).

Could we simply replace ‘certain places’ by the current orotf cy-
cles/phases? We could then simply add a boundary markssamglthe
elements of each cyclic domain. But this will not quite derthe right
boundary strength. Consider what happens if we simply secloycles’
with boundary marks in a more elaborate structure:

(53) (AorB)andCandD — ### A# N BH#HH#NC # \ND ###

The boundary separating C and D is too weak. The informatianh t
is not reflected in the boundary symbols is that the threestéfm or
B), C and D are prosodically on par. The theory has to be réwseh
that all elements within a cycle are prosodically on par. phablem is
reminiscent of a problem in the assignment of nuclear stréissussed
in Halle & Vergnaud (1987), Arregi (2002), which was resalugsing the
‘stress equalization principle,” which brought the medticepresentations
of two sister constituents to the same level befor applytmg Nuclear
Stress Rule. A solution to the equalization problem is tolegnfihe metri-
cal grid, and add a convention that assures that elemenitarthaombined
are brought on par before applying rules such as the nudiemssule.

The metrical grid reflects the timing structure of an uttemrand was
originally proposed in analogy to musical notation in Limen (1975) and
further developed in in Libermann & Prince (1977), Princ@83), Selkirk
(1984) and other works. The metrical grid encodes both prenge and
prosodic grouping by virtue of prominence marks. It was fi@tceived
of in analogy to music notation (Prince, 1983, 20): “A timgrature, such
as 2/4, imposes a kind of implicit metric on the pulse traistidguishing
certain pulses as intrinsically stronger than others.”sTiillustrated in
Prince (1983) as follows:

(54) Metrical Grid

There is a one-to-one mapping between the rhythmic patiemsisic
notation and the representation of the grid. A higher premae in the grid
representation corresponds to a separation into diffehgtitmic intervals,
and perceptually the beats chunk up the stream of soundsrratler units.
Each level of grouping adds a level to the grid.

The grid marks in the relational grid effectively do doubleyd they
encode prominence and they encode prosodic grouping. Huoweév

24



turns out that grouping, or ‘prosodic phrasing, and pragnice must be
separated—although they interact and intuitions abounprence are af-
fected by phrasing. But often prominence is shifted aroureltd informa-
tion structure, and yet phrasing remains intact. In theofalhg dialogue,
the break between the two coordinates remains perceptilileeianswer,
despite of the fact that the domains after ‘Demetrius’ istpisuppressed:

(55) Who will get married?
a. (Egeus and Helengand (Lysander and Hermia)?
b. No! (Demetrius and Helenaand (Lysander and Hermia).
It is necessary therefore to distinguish prosodic phraimm metrical
prominence, at least in natural language, and this is whyakegion purely
relying on grid marks in Prince (1983) is not sufficient. Thartmular
notation employed in the following is one where the grid ithérmore

annotated for ‘foot’ boundaries. | will adopt a version oéthracketed
metrical grid introduced in Idsardi (1992) and Halle & 1d3igt1995):

(56) Bracketed Metrical Grid

a. Aor(BandC) b. (AorB)and C
X X X X X X
)Xy X RN I
A B C A B C

The notation is to be read as follows: The right parenthesesadcate
feet at each level in the grid. All material to their left drathother bracket
is encountered counts as a foot (Idsardi, 1992, Halle & tis&995). Foot
boundaries at higher boundaries necessarily correlatefadt boundary
at lower grid lines. And a foot can contain multiple grid marke. feet are
unheaded. This representation encodes boundary strengtstiaightfor-
ward way: feet at higher grid lines have stronger boundafiibe boundary
rank can now be read off as the height of the column of pipes.

(57) BOUNDARY RANK
The rank of a prosodic boundary is the number of the highegdt gr
line with a foot boundary.

The feet of the metrical grid are implemented using the tobfgonol-
ogy. Let's consider again the example of flapping: The idehasin im-
plementing the relational grid, the theory allows ushoosea line i in the
grid that counts as th@é-line. Within each foot at this line (and by implica-
tion all lower feet contained in it) the phonological rulesaciated withb
will apply, but it will not apply across foot boundaries agher grid lines.

How does the grid encode the location of pitch accents inuztstre?

I will assume that the following generalization holds abth& implemen-
tation of the metrical structure:

(58) ACCENTPLACEMENT
All and only top-line grid marks receive pitch accents. Ather
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material is either unaccented or the accents are realizédnva
reduced pitch range.

In general, each coordinate in coordinate structureswesein accent,
which is reflected in the notation here by projecting top lgrel marks
within each coordinate to the top line of the entire strustur

The version of the grid | employ here departs from earliariiture
(Prince, 1983, Halle & Vergnaud, 1987, Idsardi, 1992) in axportant
way. It does not represent nuclear stress, i.e. it does rmatdenthe syl-
lable that is perceived by native speakers as the most pemrhirin fact,
in most of the generative literature starting with Chomsksle (1957),
Chomsky & Halle (1968), the nuclear stress rule (NSR) idiestiexactly
one vowel as most prominent for every expression. | thin& thition of
nuclear stress is useful, but in fact the representatiob@ndlready singles
out nuclear stresses by virtue of them being alwlagswithin their foot

Newman (1946) and Truckenbrodt (1995) observe that in Ehngli
main prominence is perceived on the last accented eleméminvea con-
stituent.

(59) NEWMAN’S GENERALIZATION (Newman, 1946, 176)
"When no expressive accents disturb a sequence of heaggatie
the last heavy stress in an intonational unit takes the autleavy
stress.”

Newman (1946, 174) singles out a heavy stress as ‘nuclediraifts
as the nucleus of an intonational unit” Within any intooatl unit it is
always the last heavy stress that counts as the nucleas.stMmwman
(1946, 176) suggests that in coordinate structures (‘eraitinas’) each
coordinate receives a nuclear accent. The intuition thett eaordinate is
on par will be captured here by the fact that the boundariesdbparate
them are identical. | will define a notion nuclear stress Hevis:

(60) NUCLEAR STRESSGENERALIZATION
Within each foot, nuclear stress is perceived on the lashadd
grid marks that project highest.

Just as the originally proposed grid in Liberman (1975),
Libermann & Prince (1977), it encodes the major ‘beats, biges
not single one of them out as being the main stress by progedtito a
higher line than any other beat in the string.

The underlying assumption is that prominence is not a pkienitf the
theory but emerges in the task of asking prominence judgesmesince
each coordinate projects to the top line, the examples saréanot a par-
ticularly interesting illustration of the metrical gridn ffact, the notation
seems redundant, since we could just as well have used theifod no-
tation:

(61) Flat Notation

a. Right-Branching b. Left-Branching
X ) x ) x ) X ) x ) x )
A B C A B C
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But under certain circumstances some coordinates do neiveean
accent, e.g. if there is a contrast as in example (62):

(62) Was it Demetrius and Hermia?
No, Lysander and Hermia!

In a natural rendition of (62) the material following the ficoordinate
is deaccented or at least heavily pitch reduced. prasodically subor-
dinated It is this type of prosodic subordination which is respoiesifor
cases in which nuclear stress does not fall on the final elemenphrase
(see Wagner (2005b)). We can present prosodic subordmnatithe grid
as follows:

(63) Subordination

i g X )

Lysander Hermia

The ‘nuclear’ stress now falls on the syllable with main s¢rén
‘Lysander,” since it is the last unsubordinated elemest, the last ele-
ment that projects to the top line. An important property @fardination
is that the prosodic phrasing in the subordinated domaireistained.

Similarly, the grid notation of the response in (55)) lookd@lows:

(64) Phrasing in Post-nuclear domain

X

X X X X

X X X ) X
Demetrius Helena Lysander Hermia

Nuclear stress of the entire answer is perceived on the niva&sssof
‘Demetrius,” since this syllable is the last (and only) ohattprojects a
grid mark to the top line. For the same reason, nuclear stvighi the
first coordinate (‘Demetrius and Helena’) is perceived @i #yllable. The
prosodic phrasing within the subordinated material is naded; the break
after ‘Helena’ is intuitively stronger than that after ‘laysder.” That post-
nuclear phrasing still reflects differences in boundarkraas experimen-
tally tested in Jaeger & Norcliffe (2005Y.

4.5 Putthing things together: Deriving a Relational Grid

A metrical grid can be derived cyclically based on the follogvset of
assumptions: Elements are combined throughout the cycleenvén as-
sociative domain is completed, the cycle is ‘spelled owstBf ‘spelling-
out’ is to map the content of a cycle to a single prosodic unwill call
this creation of a prosodic out of two or more p@tesodic Matching

Apart from information structure, there are other factatitan induce prosodic subor-
dination, e.g. Wagner (2005b) argues that the functorraggt relation plays a crucial role
and functors are subordinated when they are followed by &meargument in complement
position. | will not discuss the determinants of prosodibadination in this paper.
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(65) PROSODICMATCHING

a. Concatenate
Concatenate the prosodic representation of the elemetiis in
domain aligning their top lines and filling the columns where
necessary.

b. Project
Create a new top-line grid line n by projecting all grid marks
on line n-1, and mapping them into a single foot on line n.

In essence, this principle simply maps the output of thesciech single
foot in metrical structure. ‘Concatenate’ plays a similalerin the present
theory as the ‘stress equalization principle’ in Halle & §feaud (1987)
and Arregi (2002). It assures that constituents that arebowed in a cycle
start out on an equal footing in their prosodic represeamtath cyclic map-
ping of syntax to prosody was first proposed in Bresnan (19a1id has
recently gained more currency in the context of ‘phasestih€Chomsky,
2001), i.a. Marvin (2002), Arregi (2002), Adger (to appeddpbashi
(2003), Ishihara (2003), Kahnemuyipour (2003), Legatd{30Wagner
(2005c,a), Kahnemuyipour (2004) and Kratzer & Selkirk (20t

(66) Building a Right-Branching structure in one singleleyc

A|andB|and C

Spell-Out of the Cycle:

A)B)\C.

A right-branching structure with three terminal nodes cko de de-
rived in two separate cycles. This becomes necessary whastociative
law does not hold, as in the following expression:

X X
N>
X X
N>
X X
N

(67) Aand(BorC)

One cycle combines the sub-constituent (B and C).

18Each coordinate in a coordination structure, | assume, Ineady undergone a cycle,
and is thus spelled-out before in a separate cycle. Evergeziethus come in with some
metrical structure associated with them. | will not discthss cyclic foot structure below
the word in this paper. We can think of the cycle relevant fithin-word phonology as
syntactic cycles as well, as proposed e.g. in (Arad, 2005ahta, 2001, Marvin, 2002).
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(68) First Cycle, Spelled-Out:

a I
N

The output of the first cycle is inserted into a second cycle:

X X
~
X X
~—~—

(69)  Spell-Out of the Second Cycle

N

When the second cycle is spelled out, the metrical elemem®-c
sponding to the elements in the cycle are concatenated. fitheepre-
sentation of the concatenated grids looks as follows:

(70)  Concatenating the Grids

SRR
A B C

Then, a new grid line is projected. | will also ‘fill up’ the grcolumn
that is unfilled, simply for notational reasons—the rela¢ién the grid are
relative, and constituents of different complexity can bateched to the
same grid level.

(71)  Spell-Out of Second Cycle

E

> X XX
N
W X XX
-

0O XXX

Two different grids are derived, although representatigrthe same
right-branching binary tree is involved. The grid keepskraf the deriva-
tional difference. A left-branching structure necesgaslcreated via two
cycles, as observed above. The grid that is derived looksllasvk:

(72) Left-Branching Structure
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> X XX
-

W X X X
—_——

0O XXX
N

AN

Three different grid structures are derived for the thréfedint deriva-
tions. Similarly for the case of n=4, the metrical grid digiishes 11 dif-
ferent derivations for the 5 different binary trees. Coasifirst a fully
left-branching tree, which necessarily goes through thyetes:

(73) Left-Branching: 1 Derivation

N

((Morgan or Joey) and Norman) or Ronny

kS

There are three binary branching tree involving four eletmérat have
one right-branching node and one left-branching node. Téments on
the right branch of a right-branching node can be either arsép cycle
or be assembled together with the other material in the tugleieh one is
the right output depends on whether or not the associativéhtidds; the
elements under the left branch on a left-branching nodessacéy form a
cycle together.

In the tree below, itis the first three elements that are oteftheranch,
and thus always form a separate cycle. Elements 2 and 3 magynat
form an additional separate cycle (a node that could be aaepeycle
or be part of a bigger cycle, i.e. a right-branching node, askad by the
dotted rectangle, which reflects the fact there could be & eycle—
depending on the content of the terminal nodes and whethaptthe
associative law holds within the cycle that contains it):

> X XXX
e

W X XXX
N

0O X XXX

O X XXX

(74)  One Right-Branching node: 2 Derivations

i. (Morgan and Joey and Norman) or Ronny

/ \ y y E
X X
‘ y Xy Xk
—e B c D
ii. (Morgan and (Joey or Norman)) or Ronny
4 }
A

In the second structure, the middle two elements are on thierench
of the left-branching node and thus form a cycle. The lagetstructures
may or may not form another separate cycle:

X X X
X X X

>

X X X X
N’

W X X X X

0O XX XX

O X XXX
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(75) One Right-Branching node: 2 Derivations

i. Morgan or (Joey and Norman) or Ronny

) )

ii. Morgan or ((Joey or Norman) and Ronny)

X X X

)

W X X X
O XXX
U X XX

>

> XX XX
———

W X XXX
-

0O X XXX
—_——

O X XXX

In the following tree structure, the first two elements arettom left
branch of a left-branching node, and the last two elementsfaan an
additional cycle:

(76)  One Right-Branching node: 2 Derivations

i. (Morgan and Joey) or Norman or Ronny

X X X X
X X ; X g X E
. N X ) X X X
| | A B C D
| ii. (Morgan and Joey) or (Norman and Ronny)
3 4
L _ _ _

E

> X XX
e

W X XX
—_——

0O XXX
-

O X XX

Finally, the fully right-branching tree corresponds to 4iehions,
since each right branching node may or may not contain a atpeycle.

(77)  Two right-branching nodes, 2 x 2 = 4 derivations

i. Morgan or Joey or Norman or Ronny

X X X X g
Iy i) Sl 7 X ) x ) x ) X
D . B c D
| | \. [ ii. Morgan or Joey or (Norman and Ronny)
1 3

A 4
L E

> X X X
N
W X X X
—_——
0O XXX
-

O XXX
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iii. Morgan or (Joey and Norman and Ronny)

)

iv. Morgan or (Joey and (No

) )

> XXX
W X X X
0O XXX

30 XXX

an or Ronny))

|

The cyclic approach derives representations that refleskgrs’ in-
tuitions about grouping in coordinate structures. There Hr different
derivations, and correspondingly there are 11 differeidsgr The only
mapping principle necessary is the one that the domain oklk-aypt is
mapped to a new foot in the grid (65). The grid comes about asaltr
of the way syntactic derivations interact with this mappaminciple. The
metrical representation reflects not just the tree stractout also how it
was assembled. The close relation to semantics is a resthle @fssocia-
tivity condition on cycles.

The presented system ties together the semantic, syngamtiphono-
logical properties of the fragment grammar together in aipgnious way.
The cyclic algorithm captures the recursive nature of theegaization
about boundary strength. | have not given an argument tieatiéniva-
tional view is empirically superior to a representationsvw One type
of evidence could come frorayclic effects in prosody, i.e. generaliza-
tions that can be explained by letting certain grammatioaktraints apply
throughout the derivation, where later cycles render geizations at ear-
lier cycles opaque. This discussion would go beyond the es@dghis
paper, and the present algorithm should be seen as one odiamwiilg of
conceivable recursive approaches to the syntax-phonatdgsface.

There are alternative interpretations of the proposedrittgn. One
could view the tree structures that are composed in oneesioygile as
‘elementary trees, and the insertion into a new cycle asofteration of
‘substitution’ familar from tree adjoining grammar (Frar2002). There
is nothing in the approach here that would decide betweesettdferent
interpretations and for all | know they are equivalent. Nbi@wvever, that
in order to obtain the right combinatoric power it would beessary to
restrict elementary trees to be either right-branching.

The question that | want to turn to now is whether the geneatins
established for the coordinate fragment generalize ta atbmains.

X X X X

X X X X
~—
W X X X X
~——

X X X X

A C

W)

5 Beyond Coordinate Structures: Missing Bound-
aries

The discussion so far has been based entirely on evidenoecfsordinate

structures. One way to test whether the model can be extedetther
types of structures is to look at apparent counterexampidghe remainder
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of the paper, | will look at two types of mismatch: one invaw&ructures
that are prosodically flat but seem to be syntactically aldied; the other
involves involves apparent bracketing contradictionsvieen prosodic and
syntactic structures. This section looks at the first typapmgarent mis-
match.

5.1 VP Modifiers

Prosody is often not as articulated as the syntactic stregtunderlying an
expression would suggest. Lehiste (1973) ran a study igatstg 13 am-
biguities and testing whether or not they were prosodiddibambiguated.
Two examples are given below, one involving a coordinatecsitire and
one involving a PP that could either be taken to be a NP or a V#ifiano

(78) a. Steve, or Sam and bob will come.

b. The Hostess greeted the girl with a smile.

While listeners were excellent in recovering the brackgtiy the
speaker in (78a) for all recorded speakers, the results mere mixed
and sometimes at chance in the case of (78b).

The prosody of VP modifiers generally seems not to reflect what
might take to be the syntactic bracketing. Stacked VP-fidagebials re-
ceive a ‘flat’ prosodic realization in that the adverbiale aeparated by
boundaries of equal strength (Taglicht, 1984, 67):

(79)  She saw him onddn 1939, | outside the Albert Hall| after a con-
cert.

One common analysis of VP-adverbials is that they take scepethe
VP material preceding them, leading to a ‘right-ascendstgicture (cf.
Andrews (1983), Ernst (2001)). Their prosody, however,dswhat we
would expect in a left branching structure:

(80)  ?? She saw him oncgin 1939,
a concert.

outside the Albert Hall||| after

In fact, the prosody of such VP-modifier sequences is moréasino
flat coordinate structures:

(81) once, in 1939, outside the Albert Hall, and after a cance

Why do these structures have similar prosodies? Larsorbj20Ques
that VP-adverbials are not scope taking adverbials butrafadt event
predicates (Davidson, 1967, Parsons, 1990). In Larsomil/sis, several
event predicates are tied to a single event by existentiaLick:

(82) a. kissed Hermia in the forest for an hour.
b. Je[kiss(L, H, ) & in-the-forest(e) & for-an-hour (e)].
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If this analysis is correct, then the bracketing betweeredusals is
semantically irrelevant. Sequences of event predicaten &ssociative
domains. They form lists of maodifiers, and can be analyzedaslnate
structures, as was originally suggested in Taglicht (1884,

The claim that the bracketing does not matter in sequencesenft
predicates does not mean that theider is free. In fact, word order in
coordinate structures is not free either. The followingrdotate structures
are ordered based on chronology, scalar strength, andilssttsrelations
respectively, and random permutations would seem moreedark

(83) a. open Monday, Tuesday and Friday.
b. big, bigger, biggest.
C. Friends, Romans, countrymen, lend me...

There are more similarities between ‘flat’ coordinate dgtrces and se-
guences of VP-adverbials. Just as would be expected frootiatse do-
mains assembled in one cycle, they are in fact syntactidglhi-branching
(cf. Larson, 1988, Pesetsky, 1995, Phillips, 1996). Onegya evidence
comes from NPI-licensing:

(84) a. Lysander kissed nobody in any forest at any time.
b. John spoke rarely during any of our meetings. (Larson,
2005)

More evidence comes from variable binding:

(85) a. Sue spoke to every child on his or her birthday.
b. John spoke during every session for as long as it lasted.

Another kind of modifier can be analyzed analogously to ViHau-
verbials: depictive predicates. Consider first subjeidried secondary
depictive predicates. They are prosodically similar to AdRerbs in that
they do not induce strong prosodic boundaries in a sequénuedicates,
and in that the order can vary.

(86) Hermia was dancing, completely drunk, without any ,femr
aware of the abyss.

Pylkkanen (2002, 27) observes that depictive predicdiasesemantic
properties with VP-Adverbs. Similar to VP-adverbs, theestiescribed by
a depictive predicate must hold during the event descrilydtidoverb, i.e.
they can be seen as predicates that attribute a property égeam. That
secondary predicates indeed have to be eventive, Pylkkinggies, is ev-
idenced by the fact that individual-level predicates soodd in depictive
predications (as observed in Geuder (2000)):

(87) *? Hermia was dancing tall.

In Pylkkanen’s analysis, depictives differ from VP-adv&only in that
in addition to the event argument, they also have an ungatumadividual
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argument of type. The event argument, just as in the case of VP-adverbs,
is bound by existential closure; the e-type individual &hle is bound by
a c-commanding nominal argument.

If secondary predicates form a list structure with the VP forch an
associative domain, just as VP-adverbs do, then a rightebiag right-
descending structure is expected. Indeed, subject-edesgcondary pred-
icates are c-commanded by the direct object, as is evidemgedriable
binding, suggesting that they are indeed put together viighpreceding
VP by the default right-branching structure expected indecy

(88) The teacher rewarded every child convinced of her virets.

Under this analysis, the structure of the VP can be assuntszldsesentially
that of coordination of predicates, which contain argumemtables that
are bound by c-commanding elements.

If the analysis of secondary predicates assumed here isctpthen
an additional prediction is made for their prosody. Prosetdguld not
disambiguate between whether or not a secondary prediateject- or
object-oriented, since both are event predicates thardfily in the index
on the individual variable they contain. Consider the failog sentence,
mentioned in Lehiste (1973):

(89) The patient left the operating room in good condition.

The more salient interpretation of (89) is surely that théepd was
left in good condition. In a context with an exceptionallyvdy patient,
however, the reading in which it is the operating room tha¢orted to be
left in good condition might be the intended one. Since irhbses the
secondary predicate ‘in good condition’ is an event praditiaat conjoins
with ‘left the operating room,” and differs only in the index the empty
argument inside, the prosody should be the same for the &dings.

5.2 Additional Arguments

Another case in which several items seem to be prosodicalpaoare sen-
tences that include numerous arguments. Sentences caincantariety
of nominal arguments. Some of them are arguments of the neainof the

sentence, others are introduced by other heads; they atiéi¢a@l’ argu-

ments that are not part of the argument list of the main padeicConsider
the following sentence:

(90) Lysander baked a cake for Hermia.

Many theories treat the direct object as an argument of the wed the
benefactive argument as being introduced by a differenttional head.
Part of the reason for making this difference is the intuitioat a benefac-
tive can be added to just about any sentence that involvegeant,avhile
the thematic role of the direct object here is closely tietheomeaning of a
verb of creation such as ‘bake.” Another reason for tredtiegoenefactive
as different is the fact that it is an optional argument.
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The status of the subject in (90) is more controversial. Streeries
of argument structure treat agents just like the directaitge an argument
of the verb (e.g. Bierwisch (1983), Grimshaw (1990)); buréhare also
theories that treat agentive subjects as being introdugadskparate func-
tional head, analogous to the benefactive, even if theylaeglg not or at
least not always optional.

One piece of evidence that subjects are indeed not arguroétie
main predicate is that the thematic role of the subject isfinet by the
verb, but depends on the combination of the verb and thetditgect it
combines with (Marantz, 1984). Schein (1993) presentgater semantic
arguments for this view and argues that subjects are an amfurha sepa-
rate event predicate. Additional evidence that agentivgests are indeed
introduced by a functional head other than the main preeliagg discussed
in Kratzer (1996) and Pylkkanen (2002).

In the event predicate analysis to argument structure #reras many
event predicates as thematic roles, and they relate an axgurnhent and
an event argument. According to Kratzer (1996) and Pylkkaf2002),
agentive subjects are arguments of an inflectiomate head. Kratzer
(forthcoming) presents crucial evidence that an analogmadysis of the
theme argument is not warranted, and direct objects shaulielted as
proper arguments of the verb. The event predicates are ditldgogether
by existential closure (Larson, 2005), by ‘event identifima as in Kratzer
(1996) or by predicate modification Heim & Kratzer (1998),IHRg&nen
(2002).

The event predicates themselves can then just be addedsinséiic-
ture. The meaning of (90) is the following:

(91)  ZJe.[voice(e)(Lysander) & bake(e)(cake) & BEN (e)(Hermia)]

A property of this analysis is that the combination of therdvared-
icates obeys the associative law, just as in any other auatidn or list
structure. Since their meaning is determined entirely bgtvheir nomi-
nal and event argument are bound by, the bracketing witlarishis not
distinctive:

(92) |[[ (voice(e)(Lysander) & bake(e)(cake) ) & BEN(e)(lHea) ]] =
[ voice(e)(Lysander) & (bake(e)(cake) & BEN(e)(Hermi#))

The expectation is then that the elements of the list of addit argu-
ments should be set off by prosodic boundaries that are om. arpés is
compatible with speakers’ intuitions about the prosodyheke structures,
including the fact that the direct object is special and pasaogether with
the verb:

(93) Lysandef baked a cakéfor Hermia.

Ifindeed the separate event predicates form an assoaitimain, then
we would expect that they should form a right-branching ctme. C-
command evidence indeed shows that there is left-to-riglinomand in
sentences with several additional arguments:
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(94) a. Every guest baked a cake for his host.
b. He reedited every movie for its main actor.

5.3 Predicate Sequences

A last type of prosodically flat structure is exemplified bg gequences of
predicates in the following sentence:

(95) She wantedto try | to begin| to plan| to move.

The last predicate is always accented, and each of the atbdicptes
can be accented in principle. In determining where exaatbeats are
placed rhythm plays a role. The prosody is very similar ta tifdist of
predicates, in that the predicate sequence receives agftabdy, i.e. the
boundaries between the predicates are perceived as beiabjegtrength,
just as in an actual list:

(96) to want,

to try |, to begin,

to plan,| and to move.

Given the flat prosody, the expectation is that the domaisse@ative.
But how can we interpret the predicates when the brackesirgpanged?
A simple way to think about how predicates can be interprgjisdn a
different bracketing is to posit the possibility of ambdsstiaction:

(97) (Ax. wanted to try to begin x) {[p to plan to move]).

Lambda-abstraction turns a sequence of predicates, tlestafwhich
lacks its complement into a one-place predicate. The daaotaf the final
expression is not changed by this restructuring, since ¢netation of the
moved VP semantically reconstructs to the complementipasif ‘begin’
due to thex-abstract. In other words, the law of association holds:

(98) [A(BC)] = [(AB)C]

It is crucial to identify the constraints on this kind of mestturing,
since otherwise every structure could be taken to be ads@ciaFor
lambda-abstraction, the idea would be that the constrairgshose that
restrict syntactic movement. An alternative view to the mwelving vari-
ables and\-abstraction is the one taken in categorial grammar. Staadm
(1985, et. seq.) proposes that any sequence of predicatd® amposed
in more than one way. He uses the notion ‘functional comjmositan
operation of meaning composition used in categorial grammaddition
to ‘functional application.’ In particular, Steedman usesile of forward
function composition (Steedman (2001, 40), Steedman (2004

(99) Forward composition (simplified)
XY fY)Z:9=X/Z: ) v.f(gx)

Note that foward composition also does not alter the truthditions
of the outcome, i.e. , the associative law holds. The contibimaf func-
tion application and\-abstraction or forward composition has the effect
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that sequences of functors form associative domains. dustassociative
domains in coordinate structures, they receive a ‘flat’ pdgsn which the
elements are separated by prosodic boundaries of equadtre

5.4 Possessors

A more problematic type of prosodically ‘flat’ expressiore grossessor
sequences, which are evidenlft-branching

() John’s brother’s sister’s dog’s house.

Larson & Cho (1999), however, discusses evidence that #fis |
branching structure might not be the underlying one. Cansilde fol-
lowing example:

(i) John’s former house:
a. A former house that belongs to John (dispreferred).
b. A house that formerly belonged to John (preferred).

The left-branching structure gives the wrong bracketing.
Larson & Cho (1999) argues that at the underlying level, ttreics
ture is right-branching, and then a reversal in word ordetwben
possessor and possessee takes place.

A right-branching underlying structure is exactly what igpected if
possessor sequences are formed in a single cycle. Howekaetleorder-
ing takes place when the cycle is linearized, and whethepbpossessor
sequences can plausibly be analyzed as semantically abe®aiemain
questions for future inquiry.

5.5 Modified Adjectives

Cases in which an adjective itself is modified raise anotheblpm, since
they seems to involve a flat prosody:

(100) A veéry pretty girl.

The issue with ??a) is that the structure ‘very pretty girl’ should be
left branching, and the prosody is therefore predicted odiet flatbut ar-
ticulated, as in [very prettygirl]. The intuition is, however, that at least
prominence-wise the structure is similar to a sequence ofddjectival
modifiers and a head noun:

(101) A pretty young girl.

There is some evidence, however, that the examples do tfiffdras-
ing, just as would be predicted. One confounding factor @ {is that that
‘pretty’ usually is unstressed. This destressing is rhytiatty motivated,
as can be seen when we remove the clash between ‘pretty’ @tidig
adding further material.

(102) a. A very préetty young girl.
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b. A pretty véry young girl.

The distribution of secondary stress reveals the prosddictare. If
the structure was indeed flat, then the rhythmic patternaldhme similar
to a squence of adjectival predicates and should not vargrikpg on
which element in the sequence is modifying an adjective.

(103) a. #Abold prétty young girl.
b. A very pretty young girl.

5.6 Non-compositional Structures?

Juan Uriagareka (p.c.) and an anonymous reviewer poinheutlowing
type of example:

(104) a. She’s a very very very pretty girl.
b. Never never never never call John again.

These sentences involve the repetition of a word for empbpatiposes,
but the individual instances do not seem to be interpretethes meaning
does not seem to be compositional. The prosody is flat in ieatite rep-
etitions are separated by boundaries of equal strengthpiiitem in this
case is not that the prosody is less articulated than thessybtit that our
expectation would be that this expression should involverapositional
meaning that isssociative

However, it seems to be that a compositional analysis caivba pere,
and one that does involve an associative structure. Ifdigtstructures that
are iteratively combined by a set union operator, as digcliss Wagner
(2005b), then we can interpret expressions such as [veny, very, very]
as involving set union of sets with identical elements. Big ts equivalent
to the set only containing one element:

(105) ({a} U{a}) U{a} = {a} U ({a} U{a}) = {a}

The semantic denotation is identical to that of the set ¢oimg only
one instance of the duplicated element. The fact that it semmmewhat
spurious to construct a complex expression that means the tdang like
a simplex expression might trigger a Gricean reasoningstiaé source of
the emphatic effect® The reasoning would be that the maxim of quantity
should rule out spurious duplication, so the unduplicatedhfshould be
preferred, unless there is an alternate reason for duplicain this case
emphasis.

The analysis of ‘very very very’ is then that it is a standastl treated
by set union, and thus we can give a compositional analy#isvithout in-
troducing any additional technology. One can easily fintkinses of uses
of the duplication pattern that clearly indicate that theadger interpreted
the iteration as a list:

9The distribution of this kind of iterative duplication isnas broad as the distribution
of prosodic focus as a means of emphasis, and seems to ocoeifreguently with certain
specific words (‘never’, ‘very’ as opposed to ‘sometimegquite’). Maybe the duplication
process is not fully productive, and has an idiomatic conepbn
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(106) a. very very very and so on tired

b. very very very etc. wrong

The alternative proposed would be to analyze the expressiansyntax-
less, truly flat expression, different from other kinds stdias they were
discussed in the previous sections in not having a compaositsemantics.
This seems undesirable to me, and a last resort analysisf@myanalysis
that uses independently motivated tools cannot be given.

There is also a problem with this alternative approach. &sea sim-
ple reason why it cannot be the case that the ‘non-compnaltimeaning
is incompatible with syntactic structuring: The same kiricerpression
can be built including an articulated bracketing, e.g.wo pairs, or in a
group of three and or. In fact, a search for "very very very very” in the
audiofiles tracked by the website everyzing.com leads toymesults, and
more than half of the first 30 hits involve additional bradkgt among the
attested ones are the following:

(107) a. Very veny| very very x
b. Very very very| very x
C. very|| very very very x

Adding spurious additional bracketing may simply triggeded emphasis
by virtue of a Gricean reasoning. This is analogous to theofiselded
bracketing in cases that prima facie look associative,ssidsed in section
2.3.

6 Beyond Coordinate Structures: Misplaced
Boundaries

So far we discussed several cases of prosodically flat dentiza turn out
to be list-like in that they are semantically associativd eght-branching
just as coordinate structures. Their prosody is thus camisvith the
approach developed for coordinate structures. Cyclesss@cative, and
associative domains map to ‘flat’ prosodic domains.

Let's now turn to a different kind of mismatch, one in whicheth
prosodic and syntactic bracketing stand in outright calitteon. Consider
a structure that is syntactically right-branching: [ A [ BICIf the prosodic
boundary separating A and B is weaker than that separatingdBCathis
would be a clear violation of the hypothesis of attachmemt grosody,
repeated below:

(8) Hypothesis about Attachment and Prosody:
In a sequencel < B < C, if the boundary separating A and B is

25ometimes there is prosodic focus on the last instance of’:vim addition to the
encoding of emphasis by duplication. Uriagereka (to appeaorts that any kind of struc-
turing is ungrammatical based on judgments from Spanisidgnjent | could not replicate
with most of my informants in English.
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weaker than the one separating B and C, then [[ AB] C], if isis i
stronger, then[ A[BC]].

One source of apparent mismatches could be that syntax ftaalif-
ferent ways of constructing similar meanings. This can lstilated by
a kind of apparent mismatch from Shattuck-Hufnagel & Tu%@, 201),
where an NP is seperated from the preposition it is an arguofeoy a
prosodic break:

(108) Sesame Street is brought to you by: the children’visatn work-
shop.

However, the prosody might actually reflect the surface et
structure, if this sentence is analyzed as involving stvaguous right-
node raising (RNR). If so, then we expect this kind of optiarbracketing
to observe constraints on RNR (Ross, 1967, Sabbagh, togpQemsider
a simple case of coordination of predicates and their proseldtive to the
argument(adapted from Mccawley, 1998, 275):

(109) a. Tom washed and dri¢idhe dishes.
b. *Tom washed| and dried the dishes.

According to Mccawley, the only way to obtain a prosodic Bréa-
hind the first predicate is to also put a break behind the sepadicate:

(110) Tom washed| and dried|| the dishes.

This sugest that the boundary of the boundary following therdi-
nated predicates cannot be weaker than the boundary falipthie first
predicate. The prosody of this sentence suggests therhthabnstituent
‘the dishes’ attaches outside of the coordinate structwrete and de-
fended.” The same prosodic facts obtain in clear caseskufrigde raising:

(111) She wanted to begirand then decided to postpofjevriting her
dissertation.

The prosody of this sentence suggests that the constitweiting her
dissertation’ attaches outside of the coordinate straciuanted to begin
but then decided to postpone., reflecting the surface stinthracketing.
The basic idea is then to look at cases of apparent mismatstagen
prosody and syntax and see whether they are not in fact chsgatactic
rebracketing.

6.1 Relative Clauses

Restrictive relative clauses are often taken to be an itiateom of just such
a bracketing mismatch. The claim is that in the followingatige clause
constructions, an intonational break seperates the head the relative
clause although they should form a constitugnt:

2INote that the relative clauses must be restrictive sincerastrictive relative clauses
do not permit the relative pronoun ‘that’ (Mccawley, 19985
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(112) a. the house that Jack built (Chomsky, 1961, 127)

b. This is the cat that caught the rat that stole the cheese.
(Chomsky (1965, 13), SPE, 372)

The relative clause forms its own phonological domain aseéparated
from the head of the relative clause by a boundary that img#othan the
boundaries that in turn separates the head from the preditait precedes
it. According to SPE, the bracketing in syntax should be He\is:

(113) Thisis [the cat that caught [ the rat that stole the sbej

The solution proposed in Lieberman (1967, 120) and in SPERe®
readjustment rebrackets (113) into a different structarehich the three
clauses are treated as on par: “The resulting structureaappieen as a con-
junction of elementary sentences (that is, sentences wtigtmmbeddings).
This allows us to say that intonation breaks precede everyiroence of
the category S (sentence) in the surface structure, andthatwise the
ordinary rules prevail” (SPE, 372). This readjustment wasrpreted by
Reich (1969) and Langendoen (1975) as a result of proceksiggage by
means of a finite-state grammar.

Later approaches considered the ‘readjustment’ to be aateff the
mapping of syntactic structure to prosodic structure, Whésult in a mis-
match (i.a. Nespor & Vogel, 1986, 57, 257). The boundaripsusging the
relative clause can e.g. be taken to be due to alignment reamtst that
force prosodic boundaries at the edge of certain syntaotistituents, in
this case a clausal node. The different bracketing is then by these
approaches as a genuine mismatch between prosody and.syntax

Itis conceivable though that the readjustment takes plaiten syntax
The nature of readjustment was left open in SPE, and wasdsmesi a
‘performance’ phenomenon, although this was not fleshedhailetail. In
this section, | will give some arguments in favor of a syritaapproach—
the main point that | want to make is that there is evidencafymtactic
bracketing thamatcheghe prosody.

In a natural rendition of (113) the boundaries after the sae usually
weaker than those preceding the relative clause. This isygeed in
(114a), which is the preferred phrasing compared to (114b):

(114) a. that caughtthe rat|| that stole the cheese.
b. that caught| the rat| that stole the cheese

The prosody in (114b) may be appropriate in a context thatnaaow
focus on the direct object, but is otherwise not be the prefephrasing:

(115) Who did the cat chase?
The cat caughf the rat| that stole the cheese

(i) ?7? Mary, that John asked for help, thinks John is an idiot.
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The phrasing that corresponds to the syntactic bracketiaigAspects
and SPE assumed is then possible, at least under certaimsit@nces, so
any theory that automatically maps the syntax to a mismagchrosody
is not desirable. In the familiar ‘mother goose’ nurserymgyabout ‘the
house that Jack built,’ the last line can be pronounced satlilie head and
last relative clause are not separated by a prosodic brestkossy as ones
ending the preceding lines, again suggesting that theréwaralifferent
possible phrasings for restrictive relative clauses:

(116) This is the cat)
that killed the rat||
that ate the malt)
that lay in the house that Jack built.

But how can the apparently mismatching prosodic break piegeat
least the first three relative pronouns be derived? Thelpbssdiscussed
here is that extraposition is involved. Extraposition dftrietive relative
clauses is certainly possible:

(117) | saw the cat yesterday that caught the rat on Mondayhta
stolen the cheese on Sunday.

String-vacuous extraposition would render a bracketirgf ttorre-
sponds to the surface bracketing posited in SPE for the gmuditic cases:

(118) [[Thisisthe cat][[that caught the rat][ [ that stoletcheese ]
111

In order to test whether prosody really mirrors the syntaxyould
be necessary to control whether or not extraposition takasepor not.
Adverbs can be used to force extraposition as in (117), bwt ¢dem we
control for extraposition in the absence of overt intermgninaterial?

Hulsey & Sauerland (2006) argue that extraposition is irajtds if the
head of the relative clause is an idiom chifdk:

(119) a. Mary praised the headway that John made.
b. *Mary praised the headway last year that John made.

If extraposition is involved in rendering the prosody in )lthen we
expect to see an effect of idiom chunks on prosody. Condigsiailowing
two constructions, with the prosody that groups the heak tivé following
relative clause:

(120) a. This was entirely duéto the headway that she had made
before.

b. This was entirely du¢| to the surplus that she had made
before.

Z2While | could replicate the contrast between these two exesnpere, there is not
doubt that it is much less clearcut than reported in Hulseya&e®land (2006), and for
other idioms with a less transparent meaning most speagjexs relativization altogether.
| quote the example with the judgments reported there.
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The prediction is now that the ‘mismatching’ prosody disadsin SPE
should be impossible when the head of the relative clausa igliam
chunk. This is confirmed by impressionistic data collectexnf several
native speakers, who sense a contrast in acceptabilityeleatthe follow-
ing two exampleg?

(121) a. This was entirely dugto the headway that she had made
before.

b. ?? This was entirely due to the headwéthat that she had
made before.

This contrast constitutes evidence for the claim that reddjent, the
rebracketing observed in SPE and Aspects, requires sim&dtraposi-
tion, thus removing the case for an apparent bracketingdparbetween
syntax and prosodif

A comparison with German supports the extraposition-amslgf the
English data. The OV word order in embedded clauses has fibt diat
extraposition is easy to diagnose—it is not string-vacuasisn English.
Consider the following example, similar to the one discdsseSPE:

(122) Ichglaubedassdiesdie Katzeist, die die Rattegejagt hat, die
| believethat this thecat is thattherat caughthas,that
denKase gestohlerhat.
the cheesestolen  has

‘| think this the cat that caught the rat that stole the chéese

2The judgment is reminiscent of cases with focus within idspmhich are infelicitous
since there is no alternative for a focused material thatdvmake sense as a replacement
given the idiomatic interpretation of the structure:

(i) ?* SheKICKED the bucket.

ZThere is another property that might distinguish differgptes of relative clauses.
Restrictive relative clauses are often prosodically sdinated. This was observed i.a. in
Bresnan (1971, 258):

0] Mary liked the proposal that George left.

Nuclear stress falls on the head of the relative clause.Bsitas was critically observed
in Berman & Szamosi (1972) and Lakoff (1972), is not alwayes ¢ase. Bresnan (1972,
337) illustrates the problem with the following two exangp(due to Stockwell, 1972):

(i) a. Introduce me to the man you were talking about.
b. I'll lend you that book | was talking about.

According to Bresnan, there is also a semantic differentedsn the relative clauses:
if the relative clause receives nuclear stress, then itésl us pick out one out of a set
of alternatives defined by the head noun. In this case the bt relative clause is a
concealed partitive. In the sentence with nuclear streseohead noun, however, there is
no such partitive reading. A potential explanation for theiition reported by Bresnan
in the discussion of effects of information structure in \Wag (2005b). The prosodic
contrast between subordinated and non-subordinatedvestdduses was related to raising
vs. matching derivations of relative clauses in unpublishedaby Karlos Arregi.
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The relative clauses are extraposed, as is obvious coimgdée word
order. The head is separated from its relative clause byrtédiqate. With-
out extraposition of the relative clauses, the structureldvde a center-
embedded structure, and end up unintelligiSle:

(123) 7?*Ich glaube dass dies die Katze die die Ratte die daseK”
gestohlen hat gejagt hat ist.

Similar to the case of English, extraposition is strangeén@n when
the head of the relative clause is an idiom chunk.

(124) a. Petewar Uber denBarendenMariaihm aufgebunden
Peterwasaboutthe bear thatMaria him given
hatteverargert.
had annoyed

‘Peter was annoyed about the prank that Maria played on
him.

b. *Peter war Uiber den Baren verargert, den Maria ihm eufg
bunden hatte.

The analysis of the ‘extraposed’ relative proposed in
Hulsey & Sauerland (2006) is actually not one of literal aptsi-
tion, i.e. movement of the relative clause away from its heattad, they
posit that the relative clause contains a silent operathiginis coindexed
with and bound by the overt head of the relative clause. Tlagive clause
is merged as an adjunct where it is pronount®ed.

The interpretation of the relative clause is thus fixed ehtiby the
coindexation of the silent operator, and the precise lonadf the relative
clause and the relative bracketing between several relatauses does
not directly affect their interpretation. The crucial ctast restricting the
placement of this kind of relative clause in the syntactiocttire is that the
empty operator within the clause must be bound by the ovexd-hehis
makes it impossible e.g. for the relative clausemecedehe constituent it
restricts.

A sequence of relative clauses can then be seen as a list dfiened
and since rebracketing between them does not affect theingeae expect
there to be a flat prosody between several relative claudas.isin fact
attested, both for nested and stacked relatives. The fmitpsentence is
ambiguous between a reading in which Mary had mentionedaherdhe
rat:

ZCenter-embedding structures, used as an example for arperioe restriction in
Chomsky (1965), have been shown to be hard to process irtistescacross languages
and different constructions. The preference for extrdjprsif relative clauses may well
have a motivation that relates to processing. This is intfezexplanation favored in SPE
for the readjustment of relative clauses in (113). But thevance of processing factors
in the choice of construction does not mean that they are yrastically distinct, and
the syntactic and semantic effects of extraposition oleskiv Hulsey & Sauerland (2006)
suggest that they are.

%This is based on the analysis of extraposition of adjunctgims of ‘later merger’
discussed in Fox & Nissenbaum (1999) and Fox (2002).
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(125) This s the cat, that caught the rat, that Mary had beekirg for.

The syntactic analyses matches up nicely with the prosoggctzd
under the approach proposed in this paper. The prosody thsitoften
taken to indicate a mismatch between syntax and prosodytraabally
be a reflex of ‘extraposition,’ i.e. of a different syntactionstrual that
allows to adjoin the relative remotely and structurally oxed from its
head. It may well be that the reason that extraposed stegcane some-
times preferred over non-extraposed structures becaysarsdibility and
ease of processing, and/or to pronounceablity, as distusSPE (p. 372)
and also in Lieberman (1967, 120-121), but that does notjithpk syntax
is not involved.

6.2 Coordinate ‘Extraposition’

A crosslinguistically common pattern of prosodic phrasmtp group the
first coordinate of a coordinate structure with a precediregligate:

(126) (Predicate A) (and B)

Once again, this looks like a counterexample to the hypathmes at-
tachment and prosody (8). Althoughand Bapparently form a constituent
to the exclusion of the predicate, the phrasing groups tedigat and the
first coordinate together.

In Tiberian Hebrew (Dresher, 1994, 19), for example, fixedres-
sions, such as ‘good and evil’ in (127a), are phrased togeli other-
wise, the predicate frequently phrases with the first coatgi (127b):

(127) a. godfe) (tob waras)
knowers(of)goodand.evil (Gen. 3.5)
b. (kabbéd et-"abika) (wo?et-"immeka)
Honor ACC-your.fatherand.ACC-your.mother (Deut. 5.16)

Phrasing in Tiberian Hebrew is reflected by spirantizationdérlin-
ing) which applies to post-vocalic stops within a phonotadjiphrase. Ac-
cording to Dresher, it is also directly encoded by the Masomystem of
accents. The same ‘mismatching’ prosody is possible inigmg|
(128) a. She kissefd Lysander| and Demetrius.

b. She kissedlLysander|| and Demetrius.

Are syntax and prosody really in a mismatch? The first step i®te
that ‘extraposition’ is possible (Munn, 1993):

(129) John bought a book yesterday, and a newspaper.

But is extraposition always involved in the mismatching g#imng?
How can we tell? A look at OV structures is instructive. Let@nsider
intransitive predicates:
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(130) a. A student attends, and one professor from anotlmarde
ment.

b. *A student attend, and one professor from another depart-
ment.

The obligatory first coordinate agreement observed in &gdsition’
structures suggests that what looks like movement of thenskcoordinate
is more like gapping. If the second coordinate was reallg &btmove’ to
the right, the agreement pattern would be the same as in-situ

For VO structures, the prediction is now that prosody shadde-
late with first/second coordinate agreement; the judgmangvery subtle
though:

(131) a. In the seminar room there were/??Wasteachef and two
students.

b. In the seminar room there ??were/\Wwageachef| and two
students.

Another way to force the ‘extraposition’ structure is to daythe ad-
verb ‘too,” and here the judgments are unambiguous. Consicé the
OV-case:

(132) a. John has arrived, and Mary, too. So two people haivedr

b. #John and Mary have arrived, too. So two people have ar-
rived.

In the ‘extraposed’ case there must have been two eventgioihgr
in the non-extraposed case there can have been only one avarriv-
ing. These interpretive properties again point toward aadyais similar to
gapping rather than literal extraposition, such that tlaeestwo predicates
involved that each receive their interpretatfdn.

A similar set of facts is expected now for the case of the tliobgect.
This prediction is borne out:

(133) a. | saw Johri| and Mary, too. So two people have arrived.
b. #|saw Johrand Mary,|| too. So two people have arrived.

Conversely, we can try to use the advesbetherto prevent extraposi-
tion.

(134) a. John and Mary arrived together.
b.  *John arrived|| and Mary together.

The facts are parallel in the case of VO structures:

(135) a. #Isaw Johr|and Mary, together.

ZIKoster (2000) presents evidence that coordinate ‘extiippscannot no be analyzed
as either true extraposition movement nor as gapping, asgbpses an analysis in terms
of parallel contrual.
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b. | saw Johr} and Mary,

together.

The idea that what looks like a syntax-prosody mismatchabyrelue
to a matching bracketing in syntax is further supported Isjriction on
phrasing in Tiberian Hebrew observed in Dresher (1994, 19).

(136) a. ki-hem”a udbas)  (yokel)
for-curds and.honeyshall.eat

b. *(ki-hem”a) (adbas yokel
! y

The reason for this restriction proposed here is simply ttherte is no
leftward ‘extraposition.’ If the boundary following the dir coordinate is
stronger than the one preceding it, ‘extraposition’ (i@ordinating some-
thing bigger while gapping part of the matieral) has takexcel

The type of mismatch discussed here and in the previous sdikou
on relative clauses has been used in earlier literaturegtgedior the edge
marking theory of prosody-syntax mapping (Chen, 1987,i8€1k986, et
seq.).

For the case of coordination in complement position, it &yda derive
a ‘mismatching’ phrasing from the basic syntactic braciggti

(137) a. [saw [Johgp [and Maryxp] 5 1xp.
b. (saw Johny (and Mary)s.

In the examples discussed, both relative clauses the casmjmined
arguments, the mismatch turned out to be illusional, and the original
motivation for edge-alignment is thus diffused.

More importantly, for the cases discussed here, the edgkimgaap-
proach wouldwvrongly permit to derive the right phrasing from the wrong
syntax In other words, while the edge-marking theory is of coursec
patible with the correct syntactic analysis involving eyiosition, there
is nothing thatforcessuch an analysis, and the observed prosody should
be equally compatible with the basic syntactic structuréheuit ‘extrapo-
sition.” The edge-marking approach fails to account forgbaeralization
that in fact the tests that preclude extraposition renderrtiismatching’
prosody ungrammatical and is thus untenable. The mordatdatrtheory
that prohibits this type of mismatch makes the correct ptexdis for the
syntactic analysis based on the prosodic facts.

There are other types of mismatches between prosody anaxstyratt
would require more discussion, especially the cross-Istmally perva-
sive mismatches in the placement of certain heads andscthiat often
underlie complex prosodic and grammatical restrictiortsctvin all likeli-
hood can induce genuine mismatches. One type of examplsldirelates
to coordinate structures: cross-linguistically, the amrtar in coordinate
structure has a tendency to be placed within the secondicatedand the
generalization about where exactly it is placed seems toinegeference
to prosody (see Agbayani & Golston, to appear, for a recesaudsion).

The goal here was to illustrate that the generalizationaddor coor-
dinate structures might hold even for many cases that litlvenere taken
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to motivate a much more indirect mapping between syntax apsbgly in
terms of edge-marking, and that the more restrictive thaotyally serves
to make interesting and correct predictions about syntaxetiAér the same

argument can be made for other mismatches in the literagmnains to be
seert®

7 Conclusion

The prosody of linguistic expressions, just as their semanterpretation,
reflects the recursiveness of language. Recursion wasthecharacter-
ized as the crucial aspect of the human language faculty g¢taat al.,
2002), but see discussion in Pinker & Jackendoff (2005) ahahyadi,
2006) for the view that recursion might be shared by othenitivg do-
mains, and Christiansen & Chater (1999) for the view thateth&no true
recursion in language but only the appearance of it. Thiep#pstrates
prosody closely reflects the internal structure of strieguhat are stan-
dardly taken to be recursively composed.

The specific proposal was that prosodic phrasing can beedefiom
the way syntactic derivations work by the simple assumgtiahthe output
of cycles gets mapped to a foot in prosodic representatidhe. system-
atic relation between syntax, prosody, and semantics isiEpby posit-
ing an interface constraint on cycles: cycles must be sdoadigtassocia-
tive. Generalizations about prosodic phrasing were argée recursive
in nature, and the strength of prosodic boundaries reflaetslégree of
embedding of sub-constituents in the syntactic structyreitiue of their
relativeranks. The mapping of the relative boundary ranks to phayicéd
categories is a matter of implementation, and dependingeach rate and
the place of a phrase marker in bigger syntactic contexetlsesubstantial
variation as to how exactly the relative ranks are realiz€de question
of how recursive phonologicakpresentatioritself is is an empirical one
and independent of the question of whether the interfacepmgphas to
be stated in terms of recursive generalizations.

The prediction of the proposed theory is that prosodic bamndanks
reflect syntax in a much direct fashion than alternativerileeo If so, in-
stead of viewing the grid as a separate representation, letefypinde-
pendent of syntax, we can see ita®other way of representing syntactic
information A similar view is developed in Steedman (2004). This is as
expected according to the program for a metrical theoryirmaity outlined
in Liberman (1975, 258): “Thus the most basic assumptionsuofthe-
ory depend on the idea that the phonological component issmatuch a
destruction of structure, which maps a complex tree ontmalsi serial or-
dering of segments, as a transmutation of structure, whighsma structure

2t is quite clear that the level of syntactic analysis in iesiprosodic analyses leaves
room for improvement. Nespor & Vogel (1986) observe that amfance, e.g. in French,
adjective phrase with a following head noun but not with préeg head-noun, and state
that in both cases the adjective has the same relation toethé-foun. However, quite
obviously pre- and post-nominal adjectives differ synitadly in various ways, and itis not
implausible that these differences can be exploited toagxphe difference in phrasing.
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suitable for operations in one domain (syntax and semardi® a struc-
ture suitable for use in another domain (the motor contrartitulatory
gestures, and its perceptual analogue).”

The measure of success for a theory of the syntax-phonol@gpping
is whether it turns syntactic facts into phonological featsl phonological
facts into syntactic facts, in the following sense: the tigestnould be spe-
cific enough to make inferences about the syntactic streidiyrlooking
at its prosody, and conversely allow inferences about piypsy looking
at the syntactic derivation. This is the standard of how tal eéth facts
about linear precedence, one of the main sources of evidersyamtactic
research. Linear precedence itself is a phonological nptad yet it can
be used as evidence in syntactic argumentation. The readbatithere
are explicit assumptions that allow inferences about syictaonstituency
and hierarchical relations (e.g. c-command) based onrlipezedencé?

In current research on syntax, prosodic structure does anat the
same status as linear order as a source of evidence. Onlyiocaly are
prosodic facts used in syntactic arguments. The reasomtigh relation
between syntax and prosody is less well understood, anceimdes about
syntax just based on prosodic evidence are often not pessiide theories
do not make predictions that are restrictive enough.

The paper is a step toward a more restrictive theory syntaxigogy
mapping that allows for inferences about syntax based osopso Look-
ing at the prosody under the assumption that the geneializabbtained
for the coordinate fragment of English generalize to ott@ndins gen-
erated interesting predictions for two apparent types aht&rexamples.
Closer inspection suggests that syntax might actually fite qutune with
what would be expected based on their prosody after all. ddnses as a
surprise for edge-based theories, which fail to make comelictions for
the actually observed syntax based on prosodic phrasiml,eaen more
troubesome, provide a way to derive the right phrasing frbmwrong
syntax.

The apparent mismatches discussed here where of a particwar,
and involved ‘extraposition’ construals. These may beatyias to ‘flatten’
syntactic representation to make it more parsable and eegrtacessing
cost. Natural language has various strategies to constaamings with
more list-like structures rather than employing embeddsuggesting that
lists are a very basic and particularly processing-frigrighe of linguistic
structure. It seems that while the grammar of natural laggusrecursive
in principle, human beings are not particularly good at pesing recursive
structures and prefer to keep recursive depth at a minimum.

2An example of a mapping theory is the LCA, in Kayne (1994) artssequent work in
the antisymmetric framework; other work on syntax—lineateo include current versions
of OT syntax (e.g. Sells, 2001), representation theory I{&is, 2003), or the theory of
cyclic linearization in Fox & Pesetsky (2005), Ko (2005) bBagh (to appear), Takahashi
(2005).
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