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Abstract

Bogel et al. (2009) outlined a new architecture for modgtime interac-
tion between prosody and syntax: we proposed an arrangeyharieract-
ing components in which prosodic information is developed module that
operates independently of the syntax while still allowing $yntactic rules
and preferences to be conditioned on prosodic boundarikstasr features.
This architecture allows for misalignments between prasodits and syn-
tactic constituency, but it incorporates a Principle ofdexdic Preference that
causes syntactic structures that do not coincide with pliodmundaries to
be dispreferred. In this paper, we extend the proposal tostdor so-called
second position clitics. These are clitics that are inetigat syntactically as
if they are immediate constituents of a clause, but theieapance after the
first prosodic word may embed them in lower constituents and insulate
them from normal clausal interpretation. We meet this tegoal challenge
by adding to the architecture a mathematically restrictetdtface mapping”
in the form of a regular relation that mediates between therdent syntactic
and prosodic requirements that clitics must jointly sgtisf

1 Introduction

In Bogel et al. (2009), we outlined a new architecture fordeling the interac-
tion between prosody and synth@s an alternative to the co-description approach
first suggested by Butt and King (1998), we proposed an agrargt of inter-
acting components in which prosodic information is devetbjn a module that
operates independently of the syntax while still allowilng $yntactic rules and
preferences to be conditioned on prosodic boundaries dret &atures. Under
this architecture the terminal string of the syntactic tfém LFG c-structure) is
a sequence of lexical formatives intermixed with additidieatures that also sat-
isfy the constraints of the prosodic component. This alltavsnisalignments be-
tween prosodic units and syntactic constituency becaugadic rules can ignore
prosodic information that would otherwise disrupt syrtapatterns. However, the
architecture also incorporates a Principle of Prosodi¢elReace that causes syn-
tactic structures that do not coincide with prosodic bouiedato be dispreferred.

The present paper explores how this modular prosody-syarhitecture can
be extended to apply to an additional class of syntax-psosodalignments, the
second position clitics that appear in many languages. riéiggosition clitics have
presented a challenge to many if not all theoretical framks/e— as a conse-
quence, there is a substantial literature on the subject @lalpern and Zwicky
(1996), Franks and King (2000), Anderson (2005) and retmeriherein). The
crucial aspects of the problem, from an architectural pofntiew, are demon-
strated by the following example from Serbian/Croatiarstidan €CB):

Iwe would like to thank Dami€avar, Steve Franks and Olya Gurevich for discussion of éite d
and implications for theoretical issues. We would also tikeéhank Mary Dalrymple for detailed
discussion of architectural issues and the LFG10 audiemcatensive discussion of our proposal,
especially Alex Alsina, Ash Asudeh, Joan Bresnan, AaroraBwell, and Rachel Nordlinger.
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(1) [Tajjoj gaje Coveklp poklonio.
that her it AUX man presented
‘That man presented her with it (Halpern 1995, 26)

The clitic sequenc@j ga je appears as an interruption between the demonstrative
taj and the head noutovekof what would otherwise be an ordinary initial NP, and
those clitics contribute feature and argument informatiohto the interpretation
of the NP that they are contained within but to the clauseasointy that NP.

Layered on top of these syntactic issues is the interactitmprosody: these
clitics can appear in the second position of a prosodic uitiitomt regard to syntac-
tic alignments. This is illustrated by the prosodic bragigin (2). In this paper,
we adopt the usual convention of using square brackets towsw syntactic con-
stituents and smooth parentheses to mark prosodic cardstu The clitics are
shown in italics. As per assumptions in the literature, wansthe clitics attach-
ing to the prosodic word to their left and thus forming a newsadic word (e.g.,
Selkirk (1995), Inkelas (1990)). That is, the clitics formeg larger prosodic word
with their host?

(2) (((Taj), joj gaje)., (Covek),), (poklonio),
that herit Aux man presented
‘That man presented her with it.’

On the traditionalLFG view that the terminal string of the c-structure is a di-
rect representation of the prosodically-ordered sequehtaxical formatives, the
problem is first to account for the fact that the string unded the initial NP
(or any other phrasal category) contains otherwise unéggetlitics, and then to
arrange for the functional contributions of those NP-in&rclitics to affect the
clausal f-structure even though that f-structure is noessible through the usual
1 metavariable. The prosody-syntax architecture as ollgipeoposed deals only
with misalignments of constituent boundaries and so doésffer an immediate
solution to this problem.

The paper is organized as follows. In section 2 we providevanview of the
basic second position patterns that have been discusdeel literature, presenting
data from Russian anglcB. In section 3 we recap the modular architecture pro-
posed in Bogel et al. (2009). In the remaining sections wktadhis architecture
a mathematically restricted “interface mapping” that regites the positional re-
guirements that the prosodic component imposes on thews glith independent
syntactic constraints on phrasal organization and funatioiterpretation.

2For our purposes it is irrelevant whether the clitics areesented at the phonological/prosodic
level as individual elements or as a clitic group (e.g., sesgdr and Vogel (1986) and Hayes (1989)).
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2 Second Position Clitics: Data

In this section we consider data from Russian aadto illustrate possible patterns
of second position clitic placemehRussian is the simpler case, since the position
of the relevant clitics is defined solely in prosodic ternsss clitics can appear
in either prosodically defined second position (after th& firosodic word) or in
positions that can be characterized in syntactic termer(#fie first clause-level
constituent). There is much controversy in #&s theoretical linguistics literature
as to whetherscs clitic placement is purely prosodic (Radanovic-Kocicosy,
purely syntactic (Franks and Progovac 1994, Progovac 1986) combination of
both (Halpern 1995); for discussion of this controversy #re&lmajor arguments
for the different approaches, see chapter 10 of Franks and gi000)} In this
paper, we show how purely prosodic clitic placement andgrtent defined by a
combination of prosodic and syntactic factors can both Ip¢ucad within our ex-
tendedLFG framework; purely syntactic clitic placement can be stitfigrwardly
captured in traditional FG theory. We leave the exact nature of $es data as a
matter of continued research.

Prosodic conditioning bears most directly on the architector prosody/syntax
interaction and is the main focus of this paper. We preseotradl analysis of this
in section 4 and, for the sake of completeness, we also praridinalysis of clitics
that come after the first syntactic constituent in section 5.

2.1 Second Prosodic Word Languages: Russian

The Russian interrogative markieris an example of a clitic that always appears
after the first prosodic word in the clause over which it hamaaic scope, i.e.
the clause whose interrogativity is marked by presencé. This is shown in (3)
where the presence bfindicates that the subordinate clause is interrogativee Th
fact thatli occurs after the main verb of the subordinate clause reisuétsieutral
reading (King 1994).

Russian andscB also have simple clitics (in the sense of Zwicky (1977)),..engany of the
prepositions are simple clitics. Their surface realizapposes no issues farG theory.

“More nuanced differences withscs apparently exist between language and dialectal varieties
For example, Diesing et al. (2009) suggest that while Serdil@ws for both syntactic and prosodic
placement, Croatian only allows clitics after the first judis word. DamirCavar (p.c., September
2010) notes that differences in preference have been @zsertween Bosnian and Serbian and that
differences may exist between standard Croatian and ottuati@n dialects. We merely note that
according to the current state-of-the-art in the literatboth syntactic and prosodic constraints seem
to play arole. Diesing et al. (2009) further report diffgripreferences on clitic placement depending
on whether the host is an argument or a predicate.

5The interrogativéi can be used in matrix clauses as well as in subordinate clabssvever, in
Contemporary Standard Russian and in spoken Russianxma#s ofli are rare and often sound
stilted. For this reason we use subordinate clauses in @mpbes. The pattern of clitic placement
is identical in matrix and subordinate clauses for thosalepes that still usé in matrix clauses.
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(3) a. Oni ne znajut, rabotaktMaSa na etom zavode.
they not know work Q Masha at this factory
‘They don’t know whether Masha works at this factory.’

b. Oni ne znajut (((rabotaet)i),, MaSa na etom zavode).

Other items can be the host bf In (4) the subject hosts and the result is the
focusing of the subject, as reflected by the clefting in thagfation.

(4) a. Oni ne znajut, MaSdi rabotaet na etom zavode.
they not know Masha Q work  at this factory
‘They don’t know whether it is Masha who works at this factory

b. Oni ne znajut, (((Masg)li),, rabotaet na étom zavode).

These examples tell us little about the exact positioninij loécause the clitic
appears after items that are both a single prosodic word asidgle syntactic
constituent. However, if a more complex syntactic constituappears initially
in the subordinate clause, it is the first prosodic word wiitliiat constituent that
hostsli. This is shown in (5) in which the fronted phrase is a compl& Fhe
preposition and demonstrative form a single prosodic ferdile the head noun
of the NP within the PP forms a separate prosodic word.

(5) a. Oni ne znajut, na etoln zavode rabotaet MaSa.
they not know at this Q factory work  Masha
‘They don’t know whether it is at this factory that Masha watk

b. Oni ne znajut, (((na etom)i),, zavode rabotaet MaSa).

c. Oni ne znajut, [na étorn zavodepp rabotaet MaSa.
In contrast, example (6) shows tHatannot appear after the entire PP.

(6) a. *Oni ne znajut, na étom zavollerabotaet Ma3a.
they not know at this factory Q work Masha
‘They don’t know whether it is at this factory that Masha waik

b. *Oni ne znajut, ((na etom)((zavode), li),, rabotaet MaSa).

c. *Oni ne znajut, [na étom zavod«g] li rabotaet MaSa.

Thus the examples in (5) and (6) form a minimal pair demotisgathat it is
prosodic constituency and not syntactic constituencyistiatportant for the place-
ment ofli. We also note that the interrogativity indicated by the ereg ofli in
(5) applies to the entire subordinate clause, even thoughrtbar order places the
clitic within the PP/

®Most Russian prepositions are proclitics that form a priassatrd with the word to their right.
"There is an additional focus on the PP, or a subconstitueitt (&fing 1994), but the main
interrogative scope is the entire clause.
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A final constraint on the placementlois that its prosodic host must lie within
the subordinate clause. That s, the last word of the matiixse cannot serve as its
host, even though that word may satisfy the prosodic requgregs of the enclitic.
The different versions in (7) demonstrate that the ordeh@ftords in the subordi-
nate clause other thdnare immaterial for the ungrammaticality. Variations in the
order of words in the matrix clause are also immaterial fer uthgrammaticality.
In (8a) the matrix verb cannot hdst while in (8b) the matrix subject cannot host
li, even though both are full prosodic words.

(7) a. *Oni ne znajutli rabotaet MaSa na etom zavode.
they not know Q work Masha at this factory
‘They don’t know whether Masha works at this factory.’

b. *Oni ne znajut)i MaSa rabotaet na etom zavode.

c. *Oni ne znajut)i na etom zavode rabotaet MaSa.

(8) a. *Deti ne znajutli rabotaet MaSa na etom zavode.
children not know Q work Masha at this factory
‘The children don’t know whether Masha works at this facfory

b. *Ne znajut detili rabotaet MaSa na etom zavode.

The ungrammaticality of (8) is explained if the subordingtuse forms a prosodic
domain separate from that of the matrix clause, as genexsdlymed for the proso-
dy-syntax interface (Selkirk 1986, 2001). That is, majantagtic categories such
as IP, CP or VP are generally assumed to align with an intomaitiphrase and
constitute an independent prosodic domain.
With respect to Russian, the observation is thatust be placed after a prosodic

host within a larger prosodic domain such as the intonatiphiaase corresponding
to the CP. This placement constraint is again exemplifie@)in (

(9) a. Oni ne znajut, (((rabotagt)i),, MaSa na etom zavode).
they not know work Q Masha at this factory
‘They don’t know whether Masha works at this factory.’

b. *Oni ne znajut, If rabotaet MaSa na etom zavode).

To summarize, the Russian interrogative cliiianust appear after the first
prosodic word in its larger prosodic domain. This prosodardvmay or may not
correspond to a syntactic constituent. This is shown sctieatist in (10).

(10) a.+/[main clause ][ ((xxx} 1)y -..]
b. * [ main clause ] [ (xxx), ((xxX),, i)y, - .]

c. *[mainclause ] li (xxX), ... ]
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2.2 Second Prosodic or Syntactic Constituent Languages. SCB

Serbian/Croatian/Bosniais¢B) has been argued to allow clitic placement after ei-
ther the first prosodic word or the first syntactic constituarthe clause (Halpern
1995)2 Consider the minimal pair in (11) and (12). In (11) the clitloster occurs
after the complex subject noun phrase, while in (12) thécdiuster occurs after
the first prosodic word in the subject noun phrase, namelgdémeonstrative mod-
ifier. The scopal interpretation of the clitics is identidalboth sentences; that is,
they are arguments and auxiliaries of the main verb.

(11) a. Taj covekoj gaje poklonio.
that man her it AUX presented
‘That man presented her with it (Halpern 1995, 26)

b. [Taj Covekjp joj ga je poklonio.

(12) a. Taj joj gaje Covek poklonio.
That her it Aux man presented
‘That man presented her with it (Halpern 1995, 26)

b. [Tajjoj ga je Coveklyp poklonio.
c. ((Taj), joj ga je)., ovek poklonio.

The clitic host can also be the verb, as in (13). As verbs atk pmsodic
words and syntactic constituents ((13b,c)), these cartsins do not provide much
evidence for conditioning factors. The verb is always tligicdhost when it is the
only non-clitic in the clause as in (13d), the pro-droppetsiza of (13a).

(13) a. Pokloniojoj gaje taj covek.
presented her itaux that man
‘That man presented her with it

b. [Poklonio), joj ga jetaj Covek.
c. ((Poklonio), joj ga je). taj Covek.

d. Pokloniojoj ga je.
presented her itaux
‘(He) presented her with it.’

8There are situations in which the clitics appear to be imlthasition Cavar and Wilder 1994a,b).

These have largely been analyzed as sentences in whichgheofiistituent is prosodically and syn-
tactically separated from the remainder of the clause,(@atopicalization or contrastive focusing
via left extraposition). We will not address these exampke, although we believe that our analysis
can account for the data if the previous claims are correatitatne unusual prosodic and syntactic
structure of these sentences. That is, we would expect pigalized or focused material to make up
a prosodic domain that is independent from the main clauséc @lacement would then proceed
independently in each prosodic domain, which Radanowi¢i<(1988) has argued to be within an
intonational phrase.

112



The clitics cannot appear sentence initially, as in (14d)atTs, they are en-
clitics and must have a prosodic host to their left. (14byptes a version of the
sentence in whicfoj has been replaced with the full prononjoj. In this case there
is a prosodic word that the clitics can attach to, and so thenglke is grammatical.

(14) a. *Joj gaje taj Covek poklonio.
her it Aux that man presented
‘That man presented her with it

b. Njojgaje taj Covek poklonio.
her it Aux that man presented
‘That man presented her with it.’

The relevant domain fasCB clitic placement is the clause, not the sentence, as
was also seen for the Russian interrogative mdikéris is shown in (15), where
the clitics appear in the subordinate clause, prosoditagted by the complemen-
tizer. Effectively, the complementizer occupies the fissipon of the clause and
the clitics are in second position.

(15) a. Onatvrdi [dajoj gaje taj Covek poklonio].
she claims that her itaux that man presented
‘She claims that that man presented her with it.’

b. Onatvrdi ((da) joj ga je)., taj Covek poklonio.

As seen in (15), in a subordinate clause the complementimst host the clitics.
They cannot be hosted by another prosodic (16a) or syntddix) constituent.

(16) a. *Onatvrdi [(da) (taj), joj gaje Covek poklonio].
she claimsthat that herinux man presented
‘She claims that that man presented her with it.’

b. *Ona tvrdi [da [taj Coveldp joj ga je pokloniQ].

As also illustrated by (15), in embedded clauses the cldies clause initial in
that they immediately follow the complementizer which ssnas the prosodic
host. Thus the ungrammaticality in (14a) is the result ofating a prosodic, not a
syntactic, requirement.

Although clitics may appear in third or even later positiarekamples involv-
ing topicalization or focusing (see fn. 8), clitics gendralannot appear after the
second prosodic word in a clause. This is shown in (17).

(17) a. Marijaganete doneti.

Maria it NEG.will bring
Maria won't bring it.
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b. *(Marija),, (nete), gadoneti.
Maria  NEG.will it bring
Maria won't bring it. (Halpern 1995, 67)

Finally, thescs clitics generally form a cluster and cannot occur in diffgre
positions in the clause, even if those positions are otlsenpbssible second po-
sition sites. This is shown in (18) where some of the clitios lbosted by the
first prosodic word while others are hosted by the first syitaonstituent. This
generally results in ungrammaticaltty.

(18) a. *Tajjoj ga Covekje poklonio.
that herit man Aux presented
‘That man presented her with it

b. *[(Taj). joj ga Coveklp je poklonio.
c. *[(Taj),, joj Coveklyp ga jepoklonio.

In summary,scB clitics can appear after either the first prosodic word or the
first syntactic constituent in their clause, and they gdlyechuster together. These
possibilities are outlined in (19

(19) a. ./ XPclitics...
b. v/ ((xxx),, clitics),, ...
c. /[ main clause ] [ Celitics .. . ]
d. *clitics...
e. * XP XP+clitics . ..
f. *[ main clause ] [ C XPlitics .. . ]
g. *[ main clause ] [ C ((xxx) clitics),, ... ]

h. *...clitics... clitics...

®However, DamilCavar (p.c. September 2010) notes that instances of dptitadlisters do exist.
Again, these examples involve topicalization, in parécofP-topicalization in which a pronominal
clitic remains in the topicalized VP and the auxiliary dgiappear in the main clause.

1%(19e) may be possible with topicalization or contrastiveufronting; (19h) may be possible
when the clitic clusters are in separate clauses or witlutss of VP topicalization.
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3 Architecturefor Syntax-Prosody | nteractions

Our analysis of prosodically-conditioned second positiitics is framed within
the architecture proposed by Bogel et al. (2009). We regeme of its key prop-
erties as context for the present discussion.

Bogel et al. (2009) proposed that prosodic informatiorefgesented in a com-
ponent that operates independently of the syntax, thusialpeasy description
of misalignment phenomena. We also proposed a simple wayaking prosodic
information accessible to syntax, so that syntactic ruhelspeferences can be con-
ditioned on prosodic boundaries. We place the prosodic wamigstic components
of the grammar in a configuration such that the terminal gtohthe syntactic
tree is a sequence of lexical formatives intermixed withuess determined by
the prosodic component. Depending on how they are diséibutith respect to
syntactic groupings, those features may or may not have padnon the syntax.

Bogel et al. (2009)'s proposed architecture assigns andeid interpretation
to the ordinary rules of a conventionatG grammar. The effect of this extended
interpretation for particular rules is equivalent to irdihg in the grammar some
additional rules that are systematically related to thegioals. We argued that
this is generally the case: the behavior of every syntactie according to the
proposed architecture can be modeled by a finite expansiarsé of rules that
could have been written in standard, pre-existing notatiom other words, the
architectural principles in (20) can be implemented as gratamatical operations
that systematically transform the rules of a conventiomahgnar.

(20) a. Anindependent prosodic component interprets vanosodic proper-
ties to determine the boundaries of prosodic phrases.

b. Prosodic boundaries are visible to the syntax as dissyctbols in the
terminal string of the syntactic constituent structure.

c. Prosodic boundary symbols augment but do not disrupiastintpat-
terns.

d. The syntactic component obeys a Principle of ProsodifeRnece: syn-
tactic structures with constituent boundaries that do wataide with
prosodic boundaries are dispreferred.

As a consequence, this architecture implies no changestm#ihematical and
computational properties of the syntactic component.
A conventionalLFG grammar contains a set of c-structure rules of the form:

(21) CAT — RHS

wherecAT is a nonterminal category and the right-hand siées denotes a regular

language over categories annotated with functional (oerotle-describing) con-

straints. To implement the architectural specifications,replace each such rule
with another rule of the form:
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(22) CAT— (LB) RHS/| LBI|RB ] (RB)
Disprefer

The prosodic brackets (L(eft)B(racket) and R(ight)B(ietfkbelong to the termi-
nal and nonterminal vocabularies of the enlarged grammaaccordance with
(20b). The right-side of the original rule is replaced by ke rexpansion which
allows for the parsing of prosodic brackets. The categafebe original right-
hand side can be optionally preceded by a left prosodic kta@ls indicated by
the parentheses) and optionally followed by a right prasddacket. In addition,
the expansion will match a daughter sequence that wouldmta&cRHS regular
expression if all occurrences of either LB or RB in that sexeeare ignored. The
| indicates a disjunction and the / is a notation for the “Igrfi@perator first intro-
duced by Kaplan and Kay (199%).The effect of this use of the Ignore operator
is to implement property (20c) of the architecture: it elesuthat occurrences of
prosodic brackets cannot disrupt otherwise valid phrasmtsire expansions.

The “Disprefer” annotation implements the Principle of &dic Preference
(20d). Whenever a prosodic bracket is ignored in the midtitkeoRHS, the struc-
ture is assigned a dispreference optimality mark. The effethis is to determine
a ranking over possible syntactic analyses, as describ&ddmk et al. (1998). The
only brackets that are not dispreferred are those that nia¢obptional LB and RB
categories, the ones that appear on the edges of consitueeplacement rules
produced in this way by metagrammatical expansion thusigeodispreferences
only for misaligned prosodic brackets, as required.

Bogel et al. (2009) remark that this architectural conicgptioes not depend on
the internal details of the prosodic component, but theg@pge that the mapping
between its inputs and outputs may be regular in nature.idfishthe case, then
the combination of prosody with arFG syntax has no more generative capacity
than the syntactic module alone, and prosodic mappings earhéracterized by
well-known and convenient notations for specifying reguddations. Our account
of second position clitics is consistent with this spedatabut also not dependent
on it: we introduce a separate regular relation to define fwittnal precision an
interface mapping that stands between the syntactic armbg@i®@components.

4 Cliticsin Prosodic Second Position

Two issues must be addressed in order to account for clitise¢ond prosodic po-
sition. First, we have to ensure that the functional infdioracarried by the clitics
is projected to a clausal f-structure. This is despite tlok thaat the clitics appear
in the prosodic string between units corresponding to &xtems that may not
be immediate daughters of the syntactic clause. Secondaweeth allow for the
clitics to be properly placed in the prosodic string, aftex tlause-initial prosodic

tis included in the Xerox finite-state machine calculusé8ey and Karttunen 2003) and in the
c-structure notation of theLE system (Crouch et al. 2010).
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word. In our analysis the syntactic and prosodic componkat® a shared re-
sponsibility: the syntactic component deals with the ddussope of functional
information while the prosodic component provides for gnoplacement.

Clitics would naturally have clausal functional scope éylappeared as imme-
diate daughters of the clause node in the syntactic c-ateicT his can be achieved
by a simple extension of the c-structure rule that derivesntbrmal patterns of
clausal daughter sequences, as schematized in (23).

(23) S— RHSg

RHSs denotes the possible expansions of the clausal S node, efithrid right
prosodic brackets possibly ignored or dispreferred adegrtb the metarule con-
vention in (22). We replace (23) by a rule that allows for skly-scoped clitic
clusters (CCL) to appear optionally as prefixes of normal @&asions, as in (24).

(24) S—LBg (CCL) RHSg
1=l

LB is a distinguished pre-terminal that marks the left edgdafses and enables
syntactic and prosodic constraints to be aligned with retsjpeclause boundaries.
CCL expands to the set of clitic sequences that can appeethtEgin second po-
sition, for example the singletdnin Russian or the sequenjm ga je for scs.1?
The 1=] annotation provides for the clause-level functional scofhe clitics, as
required. The tree in (25) is the c-structure that this r@lgigns to our corscs
exampleTaj joj ga je tovek poklonio

(25) S

CCL NP VP

N |

LB CL CL cCL D N \Y
(s joj oga je taj Ccovek poklonio
her it Aux that man presented

This syntactic configuration does not reflect the positiorihef clitics as at-
tested in the prosodic representation. Due to prosodicitgrmined constraints,
the clitics are realized in second prosodic position. Thaynot be realized at
the beginning of a matrix sentence (because there is nofitiogpdically heavy
enough in front), and the clausal boundaryd.i8 a barrier that prevents the initial
clitics of a subordinate clause from attaching to a preaedaatrix word. We re-
solve the conflict between these inconsistent requirenigntistinguishing more
carefully between the string of prosodic elements and thmdtives of the c-
structure terminal string. Rather than assuming the exiitity of these two

12We assume that the particular clitic sequences are licemgetitic-specific rules or templates
that express appropriate generalizations. These detaitsoh relevant to the present discussion.
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representations, as we earlier proposed, we now add todgel®t al. (2009) ar-
chitecture an explicit mapping as an interface betweenyhtastic and prosodic
components. This interface mapping defines a correspoadagtoveen represen-
tations that are typically identical, as before, but it a#iows for a limited amount
of misalignment. Specifically, it provides a correlatiorivieeen the first-position
clitics in the c-structure terminal string with their atied realization after the first
prosodic word® Diagram (26) illustrates this mapping by showing the cettite
terminal string and the corresponding prosodic string parsge representations.

(26) S
CCL NP \‘/P
/\
LBg CLCLCL D N \Y
interface (g jojgaje taj Covek poklonio
mapping (s taj jojgaje Covek poklonio

Since the clitics are drawn from a given set of lexical/pdisdormatives and
since they cluster according to a fixed set of patterns, wevkhat there are only a
finite number of clitic sequences that are subject to thefade mapping. This fact
enables us to provide a characterization of the mappingmiitie formal space of
regular relations. Let

(27) CSHCS,, CS,, ..., CS,}

denote the finite set of clitic sequences, the lexical/mlussequences that can be
realizations of theccL category. Forscs the sequences; might be the string
joj ga je. Also letW stand for any prosodic word, presumably marked by distinc-

130ur proposal that the clitics appear in clause-initial agtit position but second prosodic posi-
tion is consistent with the intuition behiftosodic InversiorfHalpern 1995). According to Prosodic
Inversion, syntactically clause-initial clitics are reald in second prosodic position because they
must attach to a preceding prosodic word. Halpern does noleasly separate the two levels of
representation or characterize the formal properties @fritersion mechanism. He also does not
embed his clitic proposal in a general architectural fraorévfor syntax/prosody interactions.

Our proposal contrasts starkly with assumptions in thesfaamational literature that 2P clitics are
moved from the particular positions where full form equérak of the clitics may be base-generated
(see Klavans (1982) for an overview of early strategies)véhaent is needed by transformational
theories to account for the fact that clitics do not co-oaeith full forms. This is not an issue for
our analysis because the Uniqueness Conditiarrafdoes not alloneREDsemantic forms coming
from different phrasal positions to fill the same grammaficaction.

Our approach also contrasts with thiec-based lexical-sharing analysis of Wescoat (2002). He
relies on lexical rules to attach sequences of clitics aféxesfto all words in the lexicon, and then
depends on a correlated family of modified c-structure rthes anticipate the categories of those
clitics in fronted syntactic position. His solution thusdts second position clitics as a purely syn-
tactic/lexical phenomenon that operates without refer¢aéndependent prosodic generalizations.
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tive prosodic-word bracketé. Then the interface mapping is the regular relation
denoted by the following expression:

(28) [E*( U [(s CS:0 WO:CS]) X ]
CS

In this traditional notation, the terfa* stands for any number of prosodic items.
According to this relation, a clitic cluster appearing at¢ theginning of any c-
structure clause (as indicated by thesfymbol visible to both prosody and syntax)
may be treated by one of the expressions inside the optionahuThe term CS80
indicates that there is nothing (denoted by 0) on the prasside of the map corre-
sponding to a particular cluster on the syntactic side (s&y{0j ga je of ourscs
example). The following prosodic wol¥ is unchanged in the mapping. After that
word the term 0:CSindicates that the sanié cluster appears on the prosodic side
corresponding to nothing on the syntactic side. The effettiat strings with syn-
tactically clause-initial clitic sequences are relatesttimgs where those particular
clusters appear on the other side of an adjacent word. Tienafity of the union
and the final asterisk allow for any number of such correfeito occur in a given
sentence.

The finiteness of the set of possible clitic sequences isalrior restricting the
mathematical complexity of this analysis: correspondsrmtween the elements
of an unbounded set would require formal power lying beydral capacity of
regular relations.

Thus on our account the placement and interpretation @ cliisters follows
from the interaction of syntax and prosody: rule (24) resdrclitics so that they can
appear and be functionally interpreted only at the beggmiof syntactic clauses,
relation (28) provides for optional misalignment around fhist prosodic word,
and the misalignment becomes mandatory because clatisé-@mclitics would
otherwise lack a prosodic host. It is important to note thas inot accidental
that our rule (24) generates the clitics in clause-initiadifon as opposed to some
other syntactic positions. This is a necessary consequaitloe fact that the clitics
are realized in second prosodic position but have clausatifonal scope together
with our hypothesis that the mapping between syntactic aasgloglic representa-
tions is characterized as a regular relation. Regularioglaere mathematically re-
stricted devices that cannot be sensitive to recursivetsire, are therefore unable
to identify the right boundary of initial syntactic constints with possibly deep
embeddings, and therefore cannot reliably define correkpaes between clitics
in prosodic second position and any clause-level positioriker to the right. For
the same reason a second position clitic cannot directlgtcain the f-structures
corresponding to any rightward NPs or other sub-clausadtioents.

41t a language had a different prosodic constraint, e.g.lacgd clitics after the first prosodic
phrase, then one could similarly defin®avhich would stand for any prosodic phrase, etc.
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5 Cliticsin Syntactic Second Position

The relation in (28) defines a correspondence only for ckniial clitic sequences.
Clusters not immediately preceded bywill match against thet*s, and their syn-
tactic and prosodic positions will be the same. In particudlitics that come after
the first syntactic constituent (as in (11a), repeated ap e not displaced by
this relation.

(29) [Taj Covekjp joj gaje poklonio.
that man her it AUX presented
‘That man presented her with it

We require an extension to the c-structure rule for S to enthat clitics not real-
ized after the first prosodic word can appear in the seconthslja position and
only in that position. We modify the S rule to allow also foethptional appear-
ance of clitic clusters in the second position of every atatdp sequence of clausal
daughters. This is specified schematically in (30).

(30) S — LBy [(CCL)RHSs | Second(RHS, CCL)]
1=l 1=l

The expression Second(y) indicates the insertion af in the second position
of every string in a regular language'® The schematic rule (30) thus allows c-
structure clusters in either clause-initial or clausessécposition, but not both.
This means that clusters in a single clause cannot be sphissathe two positions,
so that ungrammatical strings such as (18) are not posSbiee the categorgcL

is not found in any other phrase-structure rule, these aeotity environments
in which clitics can appear. If RHSincludes a NP-VP sequence as one of its
expansions, the daughter paths in (31) will be included stairtes of rule (30).

(31) a. LBy NP VP
(TsuBd=| 1=|
b. LBy CCL NP VP
=l (TsuBy=| T=|
c. LBg NP CCL VP

(1sued=| 1=l 1=

15Second, y) can be easily implemented by means of the ignore and imiwseregular expres-
sion operators:
Second, y) = z/y N [[E — y] y [X — y]*]
The first term introduces the possibility gfappearing anywhere in the middle of the strings in the
languager while the other term imposes the restriction that only ogmees after the first element
of each of those strings are permitted.
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Thus, languages like Russian which only have the prosodicephent option
will have the rule in (24), while languages likeB with a combination of prosodic
and syntactic clitic placement will have the rule in (30).€Trales we have used to
account for second position clitic placementLiG are repeated in (32).

(32) a. Prosodic Second Position:
S—LBg (CCL) RH%
1=l
b. Prosodic or Syntactic Second Position:
S — LBg [(CCL) RHSs | Second(RHg, CCL) ]
1=l 1=l
c. Interface Mapping:
[Z*( U [(s CS:0WOCS]) X
CS

6 Examples

In this section we illustrate how our proposed architecame the augmented rule
set apply to some of thecs data. In particular, we consider the three situations
which any analysis needs to account for: no clitic clusterésent; the clitic cluster

is prosodically placed; the clitic cluster is syntactiggllaced.

6.1 No Clitic Cluster

First consider the case where there are no clausal clitias, @3).

(33) a. Taj Covek spava.
that man sleeps
‘That man sleeps.’

b. LBg NP VP
(TsuBd=| 1=|

This receives a straightforwand=G analysis, with the only unusual element the
initial LB . The c- and f-structures for (33a) are shown in (84).

(34) a S
PRED ’sleep<suBy>’
LBs /N< V‘P SUBJ PRED ’'mar
D N vV SPEC that
(s taj covek spava TENSE present

15We represent only the left prosodic bracket @)Because this is the prosodic boundary that can
be reliably identified via a %L boundary tone (cf. Godjeva®@0Radanovic-Kocit 1988).
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6.2 Clitic Cluster in Prosodic 2nd Position

Next consider when the clitic cluster follows the first prdgoword, as in (35a),
which uses the realization in (35b).

(35) a. Tajjoj gaje Covek poklonio.
that her it Aux man presented
‘That man presented her with it

b. LBg CCL NP VP
1=l (TsuB)=l 1=|

Given lexical entries as in (36) for the clitics, this willsudt in the c- and f-
structures in (37).

(36) joj (1 oBX2PRED=prd
(T oBR2 PER9=3
(T oBJ2 NUM)=sg
(T oBJ2 GEND)=fem
ga (7 oBJPRED="prd
(T oBJ PER3=3
(1 oBJ NUM)=sg
(7 oBJ GEND=masc
je (7 suBJ PER$}=3
(1 suBJ NUM)=sg
(T TENSE=past

(37) a S
CCL NP \‘/P
/\
LBg CLCLCL D N \Y
interface (g jojgaje taj ¢ovek poklonio
mapping (s taj jojgaje Covek poklonio
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b. |PRED  'presentsuBJj0BJ,0BI2>’

[PRED ’‘mari
PERS 3je

NUM  Sgjc
|SPEC that

SUBJ

[PRED 'pro' |
PERS 3
NUM  sg
|GEND  masg

OBYyq ga

[PRED ’prd
PERS 3
NUM  sg
|GEND  fem

OBJZjOj joj

TENSE  past,
In the c-structure in (37a) it is the interface mapping thiatss for the clitics to be
hosted by the first prosodic word, here the demonstraivgThe clitic forms are
shown as italicized indices on the f-structure for expagifurposes.)

6.3 Clitic Cluster in Syntactic 2nd Position

Next consider when the clitic cluster follows the first synti& constituent, as in
(38a), which uses the realization in (38b) (licensed by ¥passionSecond(x,y)

(38) a. Taj tovekoj gaje poklonio.
that man her it Aux presented
‘That man presented her with it

b. LBg NP CCL VP
(Tsusd=l 1=l 1=l

Using the same lexical entries for the clitics as in (36),¢hand f-structures are
shown in (39). Note that the resulting f-structure is idesitiwhether the clitics
follow the first prosodic word or the first syntactic constitg; it is only the c-

structure and interface correspondences that differ.

(39) a. S

LBgs CCL VP

NP
N SN |
D N CLCLCL Vv
(s taj Covek jojgaje poklonio
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b. F-structure: same as (37b)

Thus, we account for the standard instances of second gosiiitics, either
syntactic or prosodic, with the small set of rules in (32)nglavith a conception of
the prosody-syntax interface in which prosody and syntaxalen to be separate
and independent modules of grammar that interact througgstaiated interface
mapping. We have not discussed instances of clitic placem&tauses involving
topicalization or contrastive focus. These depend on anaét of syntactic and
prosodic correlations; however, we are confident that oprageh will extend to
the more complex datd.

7 Conclusion

In Bogel et al. (2009), we outlined a new architecture foidelng the interaction
between prosody and syntax: we proposed an arrangemerteaddting compo-
nents in which prosodic information is developed in a modhég operates inde-
pendently of the syntax while still allowing for syntacticleés and preferences to
be conditioned on prosodic boundaries and other featutds.vilas made possible
because the terminal string of the syntactic tree was takée & sequence of lex-
ical formatives intermixed with additional features thistoesatisfy the constraints
and reflect the generalizations of a separate prosodic coempo This architec-
ture allows for misalignments between prosodic units amdagyic constituency,
but it also incorporates a Principle of Prosodic Preferghaedisprefers syntactic
structures that do not coincide with prosodic boundaries.

In this paper, we extended the 2009 proposal to account Gsoglically sec-
ond position clitics by allowing for clausally-scoped idg to appear optionally
as prefixes of the normal expansions of the S c-structurs.riiée introduced a
separate interface mapping to mediate between the possiblijicting require-
ments of the syntactic and prosodic components. The icterfzapping defines a
correspondence between separate syntactic and prosodgsghat are typically
identical, as in the original proposal, but now are allowedliffer in a limited
number of ways. We showed how such a mapping can correlafigrsbposition
clitics in the c-structure terminal string with their atied realization after the first
prosodic word. This mapping is a regular relation that atighe clitics’ need for
a prosodic host.

As we have noted, it is a consequence of our analysis thatsclit second
prosodic position can only have clausal functional scopkcamnot directly mod-
ify the f-structures corresponding to other constituefitsis is because a regular
relation is mathematically restricted in its ability to ogmize and operate on the
recursive structures of the syntactic component. For theesg&ason our account

"Radanovie-Kocit (1988) also notes that appositions afative clauses show interesting clitic
placement patterns. We assume that these have to do withabedic phrasing of such clauses and
that the basic generalization holds that clitics appeaeetfter the first syntactic constituent or after
the first prosodic word in the relevant prosodic and syntadimain.
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also predicts that second position clitics will always bavdn from a closed, finite
set that a regular relation is able to correlate aroundrariibut locally specified
prosodic units.

The approach to second position clitics described in thiepthus provides an
elegant and new account of this phenomenon that fits corbfgrtathin the col-
lection of formal mechanisms that already exist within the theoretical frame-
work. This account offers further support for the architeetof the prosody-syntax
interface that we previously proposed: prosody and syntseraie as separate
modules that interact by virtue of a limited amount of shargddrmation that can
mutually constrain the behavior of both components.
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