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ABSTRACT OF THETHESIS

The prosody of second position clitics and focus in
Zagreb Croatian

by

Kristine Mak Yu
Master of Arts in Linguistics
University of California, Los Angeles, 2008

Professor Sun-Ah Jun, Chair

The alternation in second position (2P) clitic placememieen after the first syntactic
constituent (1C) and after the first phonological word (1B osnian/Croatian/Serbian
(BCS), has inspired proposals challenging standard atsofithe syntax-prosody in-
terface, such as bidirectional syntax-phonology inténac{Zec and Inkelas 1990) and
post-syntactic movementin PF (Halpern 1992, i.a.), asagathore standard proposals

such as a split construction account of 1W placement.

This thesis focuses on the details of the alternation in &R glacement itself.
It is about the interaction of prosody, focus, and alteorath 2P clitic placement in
Zagreb Croatian. It is the first study of 2P clitics in BCS to\pde instrumental data

on prosody and emphasize the role of pragmatics in cliticesteent.

We suggest that 1W placement may inherently be associatedogus, according
to native speaker intuitions and based on differences ial @ignment in the prosodic
realization of the two different clitic placements. We algggest that some tonal
alignment evidence may indicate that 2P clitics in Zagrefie@ian may be undergoing

change in their prosodic status as enclitics.

Finally, we show that there is no evidence for a prosodicloregnt-aligned to the

XX



edge of a sentence-initial narrowly focused element, leeddkW clitic string (Chapter
3). The absence of such a break implies that, under a naieetdyntax-prosody
mapping, prosodic phrasing cannot provide evidence farambstruction accounts of

2P clitic placement after the first phonological word.
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CHAPTER 1

Introduction and background

The alternation in second position (2P) clitic placememieen after the first syntactic
constituent (1C) and after the first phonological word (1B osnian/Croatian/Serbian
(BCS)! has become a textbook example for the interaction betwesasgnd phonol-
ogy (Franks 2000) and an impetus for proposals challengarglard accounts of the
syntax-prosody interface, such as bidirectional syntasrplogy interaction (Zec and
Inkelas 1990) and post-syntactic movement in PF (Halpe®2 1i%.), as well as more

standard proposals such as a split construction accounvgflacement.

This thesis draws attention to the details of the altermatio2P clitic placement
itself. It is about the interaction of prosody, focus, anmlation in second position
clitic placement in Zagreb Croatian. It is the first systemisistrumental study on the
prosody of 2P clitics in BCS and the first study of 2P clitic8i@S to emphasize the

role of pragmatics in clitic placement.

We suggest that the 1W placement may inherently be assdaiate focus, ac-
cording to native speaker intuitions (Chapters 1 and 2) asédbon differences in tonal
alignment in the prosodic realization of the two differeliticplacements (Chapter 2).
We also suggest that some tonal alignment evidence mayaitedicat 2P clitics in Za-
greb Croatian may be undergoing change in their prosodiesstes enclitics (Chapter
2).

1This has also been commonly called Serbo-Croatian in thguilitic literature. According to
Alexander (2006), the most widely used name for the langiragiee English-speaking world is cur-
rently the abbreviation BCS, and therefore, we use this teris thesis.



Finally, contrary to to the predictions of Radan@¥ocic (1988, 1996), we show
that there is no intonational or durational evidence for@spdic break right-aligned
to the edge of a sentence-initial narrowly focused elentsefgre a 1W clitic string
(Chapter 3). The absence of such a break implies that, undiee@ syntax-prosody
mapping, prosodic phrasing cannot provide direct eviddoicsplit construction ac-

counts of 2P clitic placement after the first phonologicatdvo

To provide the background necessary for understandingttioées carried out, we
review the following in this chapter: (1) the distributiohsecond position clitics in
Bosnian/Croatian/Serbian (BCS) (Section 1.1), (2) presiaccounts of second posi-
tion clitic placement in BCS (Section 1.2), and (3) the iatgion of focus and second
position clitic placement, as well as the prosodic realwaof focus in BCS (Section

1.3). In Section 1.4 we motivate and introduce the studiepeviormed.

1.1 The distribution of second position clitics in

Bosnian/Croatian/Serbian

BCS is a free word order Slavic language with default SVO ortte(1), for a string

of three words, all 3! permutations are possible.

(2) a. lvanpije pivo.
Ivan drink.3.sgbeer
‘lvan drinks beer.’

b. Ivan pivo pije.
c. Pije Ivan pivo.
d. Pije pivo Ivan.

e. Pivo Ivan pije.

f.  Pivo pije Ivan.



In contrast, the distribution of enclitics in BCS is extrdyneestricted. BCS encli-
tics are special clitics, which have a restricted syntadistribution in addition to the
phonological constraints on placement (Zwicky 1977). Smadly, BCS enclitics are
second position (2P) clitics which must come in the secorsitijpn of the sentence,
as in (2)? Only orderings of the string in (2) where the clifis in second position

are acceptable.

(2) a. lIvanje pio pivo.
Ivan AUX.3sgdrink.pptbeer
‘Ivan drank beer.

Moreover, multiple 2P clitics must be string-adjaceand traditionally occur in a
specific ordef, with the question particlé followed by all auxiliary 2P clitics except

je, then the pronominals, the reflexive cliig and finallyje Franks and King (2000.

3) li < AUX exceptje < DAT < ACC < GEN <se(REFL) <je

While second position clitics occur in several Slavic laages, as well as in other
languages such as Sanskrit, Ancient Greek, Hittite, antit®a3agalog, Warlpiri,
and Luisefio (BoSko@i 2001, Halpern 1995), BCS is one of the few languages and
only modern Slavic language with 2P clitics that allows twaite freely alternating

placements for 2P clitics in subject-initial sentencestaswvn in (4) (Browne 1974.

2Here and throughout the text, we indicate second posititingin bold font.

3except in clitic climbing cases, such as with embedded infas (BoSkovE 2001,Cavar 1999)

4Violations of this order may be found in spoken language otheninternet (Robevic andCavar
2006).

5The clitics used in the experimental studies presentediinthtiesis wereme (1sg.ACC) ande
(AUX.3sQ).

60thers include Luisefio, Ngiyambaa, and Warlpiri, but 28cslin these languages have been much
less studied (Halpern 1995).



(4) a. afterthe first constituent (1C)

[Taj Covjekpp je pio pivo.
Thatman AUX.3.sgdrink.pptbeer
‘That man drank beer.’

b. after the first (phonological) word (1W)

Taj je Covjek pio pivo.

The optionality between the two placements, either afterfitist constituent (1C) or
after the first phonological word (1W), has inspired manyoaitts to reconcile both

syntactic and phonological factors in 2P clitic placement.

On the one hand, data showing that 2P clitics cannot alwayddwed after the
first phonological word indicate that phonology alone cam®bermine 2P clitic place-
ment. For instance, in the coordinate structure in (5), iveplacement in (5a) is not
possible for some speakers, although the accented pregeldamological hossestra

is available. However, the 1C placement in (5b) is perfeatiyeptable.

%Sestrate i njenmuz  do€i u utorak.
sister AUX.3.fut andher husbandcomein Tuesday

‘My sister and her husband will come on Tuesday.’
(Halpern 1995: 74 (134), Progovac 1996: 418 (27))
b. 1C

[Sestra i njen mu#jp €edocti u utorak.

On the other hand, evidence also suggests that syntax aometcdetermine 2P
clitic placement. First, the 1W placement splits syntactiostituents: it splits a deter-
miner or adjective from the noun in the DP. Second, intomaibreaks can cause clitic

placement to be delayed past second position, showingreseddat second position



can be defined in prosodic rather than syntactic constifudncappositive construc-
tions as in (6), the 2P clitics must come after the verb in (&t)er than immediately
after the intonational break as in (6b), although a typieabsid position placement is

possible in (6¢) for a non-appositive construction.

(6) Appositives delay clitic placement

a. Ja,tvojamamaobecala sam ti igraCku.
| your Mom promisedAUX.1sg2sgtoy
‘l, your Mom, promised you a toy.’

b. *Ja, tvoja mamasam tiobecala igracku.
c. Jasam tiobecala igracku.
‘| promised you a toy.

(Radanowe-Kocit 1996: 437 (18))

A standard definition of second position referencing praspbrasing in the literature

is thus:

(7) SC clitics occur in the second position of their intooatl phrase. (BoSkowi

2001: 65 (120))

Progovac (2000), (2005) proposes that in fact, clitic ptaeet is sensitive only indi-

rectly to intonation boundaries because of a direct mappetgeen syntactic clause
boundaries and intonational boundaries. For instanceggbiains that material set off
with comma intonation also precedes the ‘kernel clause’highest extended projec-

tion of V, which forms an intonation unit.



1.2 Previous accounts for the second position clitic alte@tion in

BCS

Because the 1C placement seems to be straightforwardyadizisyntactically com-
pared to the 1W placemehtnost attention has centered on accounting for the exis-
tence of the 1W placement. Some linguists have used the 1¥émlent to argue for
deriving both clitic placements purely in phonology, cf.cBen 1.2.1 (Radano@t
Kocic 1988, 1996, Zec and Inkelas 1990, 1991, Zec 2005). Otheesasited last
resort movement ‘prosodic inversion’ in PF to account far IW placement, cf. Sec-
tion 1.2.2 (Halpern 1992, 1995, Percus 1993, Schitze 198#¥#ll others have ar-
gued that the 1W placement can be derived with movement itagsyather than PF,
while not necessarily denying that the motivation for setpasition placement lies in
prosodic phonology, cf. Section 1.2.3 (Wilder aDdvar 1994, Progovac 1996, 2005,
Franks 1998Cavar 1999, Bokoii2001, la.).

1.2.1 Prosodic accounts

Zec and Inkelas (1990, 1991), and Zec (2005) propose that BZ §litics subcat-
egorize prosodically for a leftward prosodic word, as shdgiow for the 2P clitic

je:

(8) Zec and Inkelas 2P clitic subcategorization frame

[ o Jjelw

This allows for clitic clusters to be built up recursivelg shown below:

’In fact, there have been different proposals for derivingpla@ement as well. A common account
is that the subject DP fronts (or is base-generated) in fobtihe 2P clitic string (Halpern 1995: 20,
Boskovic 2001: 12, Progovac 2005: 137). Another is that the clitingtis lowered before PF and then
morphologically merged in PF with its preceding host (SioR@06).



(9) [[[[Milovanova] , mu], galw i€l w mamabananu.
Milovan’'s 3sg.DAT 3sg.ACCAUX.3sg mamabanana-DAT
‘Milovan’s mother gave him a banana.

Radanowi-Kocit (1988, 1996) proposes that 2P clitic placement is doneedti
in phonology and stipulates the following rule based on Mesmd Vogel's prosodic

hierarchy:

(20) Radanoi-Kocic's 2P clitic movement rule

Move all [+clitic] elements within an IP into the positiontaf the first P of

the same IPB.

Thus, she defines second position to be after the first phgivallophrase. Clitics
cannot move out of the intonational phrase (IP) they stara@counting for the un-
acceptable judgment in (d) below in (11). In an analysis d@seRadanow-Kocit's
2P clitic movement rule (10), it must be the case that in (1ad)in (11a), the 2P
clitic stringsam ti is after a phonological phrase (P) consisting of one prasedrd:
obecalain (11a) anda in (11d). Radanow-Kocic’s analysis is that the 2P clitic string
in the appositive construction in (11) belongs to the IP beig with obetalaand
thus cannot be moved out of this IP into the earlier one ctingi®f ja, as in the

unacceptable construction (11d).

(11)  Appositives delay clitic placement

a. Ja,tvojamamabecala sam ti igracku.
| your Mom promisedAUX.1sg2sgtoy
‘l, your Mom, promised you a toy.’

b. *Ja, tvoja mamasam tiobecala igracku.

c. Jasam tiobecala igracku.

8Here, P stands for P(honological Phrase) and IP for IntonatiPhrase.



‘| promised you a toy.
d. *Jasam ti tvoja mama, obecala igracku.

(Radanowe-Kocit 1996: 437 (18))

1.2.2 The 1W placement and prosodic inversion

In addition to RadanogKocic’s proposal for movement in phonology, an especially
influential mechanism for deriving 1W placement involvingwvement in phonology

is prosodic inversion, proposed by Halpern (1992, 1995) was the first to propose
a derivation for 1W involving last resort movement in PF. Tgreposal states that
before PF, 2P clitics are phrase-initial. In PF, to satisiy phonological constraint
that they follow a phonological word host, 2P clitics undehgrosodic inversion’ and
invert with the first prosodic word, as shown below in Figur2 2 for the 1W example
(4b). In this examplgg is phrase-initial before PF, and then inverts with the pdaso
wordtaj in PF.

IP

cl IP

| T
DP VP

tajsje Covjek pio pivo

Figure 1.1: Tree showing prosodic inversion mechanism imRf 2P clitic je invert-
ing with prosodic wordaj (adapted from Halpern 1995: 18 (8)).



1.2.3 The 1W placement as a split construction

In contrast, a number of syntacticians have argued that Wiethcement does not
involve movement in phonology. Rather, it is a split constien and a case of left
branch extraction, no different from extractions in (12here (12a) shows default
word order and (12b) shows word order after extraction: thedive/determiner has
been moved before the 2P clitic (Wilder a@dvar 1994, Boskoti 2001, Progovac
2000, Progovac 2005). In (12aeleni autogreen car’ is not split and is a syntactic
constituent, but in (12b)elenihas been extracted to sentence-initial position (Wilder
andCavar 1994: 369. Similarly, for 1W placement in (12c)aj has been extracted to

sentence-initial position.

(12) a. Ivanje kupio zeleni auto
Ivan AUX.3sgboughtgreen car
‘lIvan bought a green car.’

b. Zelenije Ivan kupio auto,
GreenAUX.3sglvan boughtcar
‘lIvan bought a green car.’

c. Tajje Covjekpio pivo.

In support of this account, BoSka@v{2001) i.a. argues that some speakers have
marginal judgments for 1W placements where clitics follgwtactically unextractable
elements, such as first names (13), conjuncts (14), and rfollowed by a genitive
modifier (15), and that variation in these judgments by diate speaker correlates

with variation in judgments for syntax extractability.

9All our Zagreb Croatian consultants found (12b) to be incovertibly unacceptable, even under
contrastive focus discourse conditions, but most (and latise data are presented in this thesis) found
(12c¢), 1W clitic placement in an Adj-N DP, acceptable, evehrioad focus.



(13) %lLavje Tolstojveliki ruski  pisac.
Leo AUX.3sgTolstojgreat Russianwriter
‘Leo Tolstoy is a great Russian writer.’

(14)  %Sestrece i njenmuz do€i u utorak.
sister AUX.3.futandher husbandomein Tuesday
‘My sister and her husband will come onTuesday.’

(15)  %Prijatelji su mojesestreupravostigli.
friends  AUX.3pl my sisterjust arrived
‘The friends of my sister have just arrived.’

(Halpern 1995: 74, Progovac 1996: 418-419)

1.3 Focus and second position clitic placement in BCS

Split constructions such as those discussed above in (@2Zssociated with or even
motivated by contrastive focus (Bas2004, Pereltsvaig 2008, 2007). Bag§2004)

explains that:

split constructions are used if the speaker wants to focwstain part of
an XP that normally would not receive the main stress. If aapna@nal
element is separated from the rest of the phrase, then itittdaes the
most informative part of the phrase. Assignment of contragbcus is
one of the most typical functions of split structures.

(Bast 2004: 68)

Thus, a more accurate gloss for the split constructiomedéni auto'green car’

could be:

(16)  Zelenije lvan kupio auto.
GreenAUX.3sglvan boughtcar
‘It was a GREEN car that Ivan bought.’

10



Similarly, a possible gloss for 1W placement would be:

(17) T4 je covjekpio pivo.
ThatAUX.3.sgman drink.pptbeer
‘It was THAT man that drank beer.’

Glosses indicating focusing or contrasting such as in (avgtbeen proposed by Pro-
govac for 1W placement, cf. Progovac (2005): 136 (62-63)weier, in general,
restrictions on 1W placement such as pragmatic focus dondihave been little dis-

cussed in the literature on 2P clitic alternation in BCS.

1.3.1 Pragmatics and the 1W alternation

Even the seminal article on BCS 2P clitics in generativediatics, Browne (1974),
mentioned that the 1W placement is more marked than the 1iGhisuwas in the

context of register or sociolinguistics rather than praticsa

The choice between “first word” and “first phrase” in placetnairencli-
tics is often a matter of individual taste, and differentadrs and writers
may express different preferences. In general it is mordadtioned and
literary to break up a phrase by putting the enclitics after first word.
This is especially true when a name is broken up, as in Lav|gdjpor
when there are more than one enclitic [. . .] In everyday amven
sational style, enclitics are more likely to be put after Wigle phrase.
(Browne 1974: 114)

Our Zagreb Croatian speakers confirm that sociolinguiatitofrs play a role in de-
termining clitic placement; some describe the 1W placerasmhore proper, literary,

formal, archaic, but they also suggest a role of pragmatiaeiermining a context

11



for 1W placement: they describe the 1W placement as being nadgral if the first

word, or alternatively, if the noun following the 2P clitias narrowly focused. BCS
linguists also have the same intuitions that the 1W placémenost natural under nar-
row focus conditions, particularly if the word preceding thW clitic string is focused

(Radanowt-Kocic 1996, BoSkow, p.c., Zec, p.c.).

In the literature, the interaction between 1W placement@agmatic focus has
also been mentioned (Boskév2001, Progovac 2005, RadanoWocic 1988, 1996).

Radanowi-Kocic (1988, 1996) asserts an interaction between focus, ititoa
structure and phonological phrasing, and 2P clitic placemehe argues that the
conditions for degemination mirror conditions for clititapement, e.g. in (18) and
(19). In these examples, words are written in all caps tociauei they are narrowly
focused, and the vertical lines |, added by the author, ateiwhere RadanasiKocic

posits phonological breaks.

(18) Degemination is blocked in a but not b

a. MOJ|jorgan jeodperja. /mojjorgan/-» /mojorgan/
my  comforteris of down
‘My comforter is made of down.

b. Moj JORGAN |e od perja /mojjorgan/— /mojorgan/

(29) Clitic placement occurs after an appropriate break

a. MOJ |jejorgan od perja. (1W, narrow focus on adjective)
b. *Moj je JORGAN | od perja. (1W, narrow focus on noun)
c. MojJORGAN |je od perja. (1C, narrow focus on noun)
d. MOJ | jorgarje od perja. (1C, narrow focus on adjective)

(slightly modified from Radanog@iKoci¢c 1996: 438 (22-23))

12



According to RadanoetKoci€, the parallel conditions for blocking degemination and
allowing 1W clitic placement are the result of phonologiphtasing which causes a

break after the focused element:

When the adjectivenojis separated by a pause (i.e. when it is focused),
degemination does not take place. Similarly, in [(19a)}icc|e is placed
aftermoj since it is pronounced with a break, while in [(19¢)] it folle

the entire DP, since that is where the first appropriate boeakrs.

(Radanowt-Kocic 1996: 438)

That is, for Radanoe+Kocic, in contrast to our Zagreb consultants, 1W place-
ment is only acceptable when “the adjective is stressedh®ptirpose of contrasting”
(Radanowe-Kocic 1996: 441) as in (19a), but not when the noun following thel2P
tics is focused as in (19b), while the 1C placement is acbéptagardless of whether

the adjective or noun is focused, as in (19c¢) or (19d).

The examples (18) and (19) are problematic for two reasomst, fRadano\d-
Kocic’s clitic movement rule (10) defines second position as ograiter a phonolog-
ical phrase, but the adjective is a prosodic word and lowéhénprosodic hierarchy.
To address this issue, Radano¥ocic suggests that pragmatic focus promotes the
adjective to a higher level in the prosodic hierarchy soitiraty optionally be treated

as a phonological phrase.

Additionally, as 2P clitics in BCS have traditionally beegsdribed as enclitic, the
presence of a prosodic break preceding a 2P clitic as in §l&unterintuitive given
the prosodic requirements of an enclitic: the standard idiefinof an enclitic is that
it requires a preceding prosodic host, as in Zec and Inkefadicategorization frame
(8). However, there is some evidence that auxiliary 2Rcslitain follow an intonational

break, e.g. as in (20) after a heavy constituent, andjéhit particular may behave

13



exceptionally in not being subject to the usual prosodicst@ints on enclitics or may

be “losing its clitichood” (BoSkowi 2001: 130).

(20)  Problemio kojimacemorazgovarati [su kompleksni.
problemsaboutwhich will converse  AUX.3p complex
‘The problems that we shall discuss are complex.’ (Benr@71276)

1.3.2 The prosody of focus and clitics in BCS

While the literature on prosody in BCS has not specificallgifeal a break after nar-
rowly focused elements, as suggested by Rada&rAdecic (1988, 1996), linguists
have proposed a tonal marker aligned to the right edge ofuséatelement (Godje-
vac 2000a, Godjevac 2000b, Godjevac 2005, Smiljanic 2004 descriptions of the
intonational system of BCS, which has traditionally beesadibed as a lexical pitch
accent language, Godjevac and Smiljanic proposed a tayreealito the right edge of a
focused element. Godjevac 2005 proposed a zero phrase ascehich compresses
the pitch range of the post-focal material and is “markedhalast syllable of the

word at the phrase edge” (Godjevac 2005: 170).

Smiljanic (2004) was a production study with disyllabicgeir word nouns fol-
lowed by the clitige in sentences which had the structuregM]e V {Obj, Adj} as in

(21) below and in the schematic in Figure (21):

(21) [Mama]pp je jela bananu.
Mama  AUX.3sgate banana
‘Mama ate bananas.’

The sentences were elicited with broad and narrow focus@auhject DP. Smiljanic
found that in broad focus, a low tonal target, marked as “In-Figure (21) below,

was aligned to the “clitic-verb” boundary, e j@-jela boundary in (21) in broad focus
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(Figure 1.2a), but that this target was retracted in narmmou$ on the noun, e.g. on
Mama to the “noun-clitic” boundary, e.g. at the Man@boundary, see Figure 1.2b.
Moreover, Smiljanic found that the pitch peak in the subjemin, marked as “H” in
Figure 1.2a below, was retracted in narrow focus, as showsigare 1.2b. Figure
1.2b also shows the pitch range compression or deacceasiudatiowing the focused
subject DP: the peaks on the vgdia and objectbananuare absent or at least very
reduced under narrow focus on the subject DP; additiontily,pitch peak on the

focused element, “H” is higher compared to in broad focus.

In summary, for the Zagreb Croatian speakers in the Smilja@d4 study, narrow
focus on the subject noun was realized by: lengthening obttessed vowel in the
noun, retraction of the low tonal target preceding the naatraction and raising of
the pitch peak in the noun, alowered low tonal target folluywhe noun, and retraction
of this low tonal target following the noun. Particularlyiaterest for our studies, the
low tone immediately following the pitch peak in the noun watracted from the
“clitic-verb” boundary to the “noun-clitic’ boundary in n@w focus on the subject

noun, i.e.

(22) Retraction of L- in narrow focus on subject noun in Samlg 2004

Broad focus:N je L- V Obj

Narrowfocus:[N]goc L- je ~ V Obj
Smiljanic 2004 suggested that the retracted L- tone wagre@lphrase accent intro-
duced by narrow focus (this would be consistent with Godjesva- phrase accent)
or a word boundary tone. Based on the global pitch peak teiram the noun under
narrow focus for Zagreb speakers, Smiljanic also suggestedagreb speakers neu-
tralized lexical pitch accent contrasts and had insteagmaaic pitch accents: L*+H

in broad focus (L aligned onto the stressed syllable) and*Lintharrow focus (H

15



aligned onto the stressed syllable).
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Subject N op \L-

ama je Verb
jela

Object N
bananau

(a) Broad focus

~— H earlier, higher than in broad

Pitch range compression compared to broad

Object N
bananu

(b) Narrow focus on DP

Figure 1.2: Schematic for broad vs. narrow focus prosodyGsBased on Smiljanic
2004. The “H” indicates the pitch peak in the subject DP nouththe “L-" indicates
the low tonal target called “L2” in Smiljanic 2004. This lowrtal target corresponds
to Godjevac’sy- phrase accent. Smiljanic 2004 found that in narrow fodusH peak
and L- are earlier and pitch range compression follows theMare specifically, the
L- occurred after the 2P clitic in broad focus, at the “chierb” boundary, but before
it in narrow focus, at the “noun-clitic” boundary. The diptlee FO contour at the start
of bananuis due to the segmental perturbation from the voiced stap [b]
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1.4 The interaction of second position clitic placement, fous, and

prosody

Because (1) the interaction of pragmatics with 2P cliticptaent in BCS has been
little studied, (2) the interaction of prosody and 2P clgiacement has been discussed
but not investigated in instrumental studies, and (3) pitasstudies have shown that
focus in BCS can be realized with prosodic marking, we pertat two production ex-
periments to investigate the interaction of 2P clitic plaeat, focus, and prosody. Our
first experiment, Experiment 1, varied clitic placemenitjcktring length, and focal
domain in stimuli with sentence-initial subject Adj-N DRsg. ADJclitics N V (1W)
and ADJ Nclitics V (1C). Our second experiment, Experiment 2, varied worgtlen
in a sentence-initial target word followed bye jeunder broad focus and narrow focus

on the target word.

Our central hypothesis was that the 1W clitic placement ieiantly associated
with focus, based on speaker and linguist intuitions disedsn Section 1.3.1 and the
split construction analysis of 1W clitic placement disad$n Section 1.2.3. This
hypothesis led to two basic predictions that we discussie(@) 1W and 1C clitic
placements have different prosodic realizations, andh@)dw tone following the ad-
jective (L-) would be retracted as follows from broad to warfocus on the adjective

for 1W placement:

(23) Hypothesized L- retraction in narrow focus on adjexfor 1W placement

Broad focus:ADJ clitics L- NV
Narrowfocus:[ADJ]goc L- clitics NV

If 1W clitic placement is inherently associated with foctigen it could have a differ-

ent prosodic realization from 1C clitic placement, i.e. mgsed in intonational and
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duration characteristics. The 1W clitic placement coulghal narrow focus by the
split subject DP word order. Other languages mark narrowdaeith word order; for
instance, Spanish and Italian can mark narrow focus on a bypmdacing it sentence
finally (Face and D’Imperio 2005). Spanish and Italian casoahark narrow focus
with intonational cues, and they differ in how they treat itteraction between focal

marking using word order and intonation (Face and D’'Imp2@05).

If BCS behaves like Spanish, then there could be a tradedfdmn prosodic
and syntactic marking of narrow focus. Spanish uses intomatmarking sentence-
medially but only the word order cue sentence-finally. Samiyi for 1W placement in
BCS compared to 1C placement, there could be less or no poasaaking of narrow
focus on the adjective, e.g. less or no pitch peak retradiothe adjective, less or
no retraction of the low tonal target preceding and the lomatdarget following the
adjective, less or no increase in pitch peak height on theciide. However, if BCS
behaves like Italian, which unlike Spanish, uses intomaticaddition to the word or-
der cue for narrow focus on a word sentence-finally, thendifisrence between 1W
and 1C placement in narrow focus would not be observed. Iitiaddin broad focus,
due to an inherent association with focus, the 1W placemauitiananifest prosodic
focal marking characteristics, e.g. the pitch peak in thediye or noun could be
retracted compared to that in the 1C clitic placement. Waddhat, in fact, there was
no difference in the intonational realization of 1W and 1@gaiment in narrow focus

on the adjective, but there was in broad focus.

Additionally, the split construction analysis of 1W placemh, Radanow-Kocic's
proposal of a prosodic break following the adjective for 1\cpment in narrow focus
on the adjective, and Smiljanic and Godjevac's proposal thal event at the right
edge of a focused element suggest the following: there imtasiic and prosodic

boundary after the adjective in a sentence-initial sul{jgédr 1W placement, regard-
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less of focus conditions, or (ii) for narrow focus on the atljee, regardless of clitic
placement, or (iii) for 1W placement under narrow focus andtjective compared to
1C placement. Thus, prosodic differences between 1W anditi€ptacements could

occur durationally as temporal reflexes of prosodic bouerdaA large body of work

has shown that segments near a prosodic boundary are leedtheth phrase-initial
and phrase-finally (Gaitenby 1965, Oller 1973, Wightmanl.etl892, Keating et al.

2003 i.a.).

If there was a boundary at the right edge of the adjective Wrdacement: (i)
we’'d expect pre-boundary lengthening in the adjectivetiraedao 1C placement. |If
there was a boundary at the right edge of a focused adjeiivee’d expect length-
ening within clitic position conditions for narrow vs. bib#cus conditions. If there
was a boundary under narrow focus only for 1W placemenktién we'd expect pre-
boundary lengthening in the adjective under narrow focuspared to broad focus
only for 1W placement but not for 1C, and we’d also expectibaging in the adjec-
tive under narrow focus for 1W placement compared to 1C phace. WWe compared
durations of the final segment, final syllable, and entiredafor the adjective across
focus conditions and across clitic positions and found nsistent results supporting

pre-boundary lengthening.

The second hypothesis regarding the retraction of the I following the ad-
jective from broad to narrow focus for 1W placement was nadéd by the split con-
struction account of 1W placement, Radar@eibcic's proposal of a prosodic break
following the adjective for 1W placement in narrow focus be tdjective, and God-
jevac and Smiljanic’s work proposing a low tone or zero parascent aligned to the
right edge of the focal domain. The split construction actaf 1W placement im-
plies a syntactic boundary at the adjective-clitic bougd&adanowi-Kocic’s data

on the domain for degemination provides evidence for a glodareak at this same
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boundary, and Godjevac and Smiljanic’s work predicts a gghccent or boundary
tone at this same location. Thus, if our studies showed tteatdw tonal target fol-
lowing the narrowly focused adjective was aligned to thétrgdge of the word-clitic
boundary, they could support Radano¥ocic’'s assertion of a prosodic break after
the focused element preceding a 1W clitic string and supgsilit construction ac-
count of 1W clitic placement, under a direct syntax-prosotpping—for instance,
under the direct mapping between syntactic and intondtlomandaries suggested as
a possibility by Progovac (2000, 2005). We found, in facgtttine low tonal target
following the narrowly focused adjective was not alignedhe right edge of the focal
domain; rather, it was a focal phrase accent that followedatljective pitch peak at a

fixed duration.

The next chapter, Chapter 2, describes Experiment 1 andststs regarding the
interaction of 2P clitic placement, focus, and prosody. i&a3 describes Experiment
2 and its results providing a closer look at the alignmenheflow tone following the

adjective. Finally, we give a general discussion and caichs in Chapter 4.
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CHAPTER 2

Experiment 1: The interaction of second position clitic

placement, focus, and prosody

2.1 Introduction

We performed two production experiments investigatingitfteraction of 2P clitic
placement, focus, and prosody. In Experiment 1, we usedopnoral and auxiliary
clitics and elicited broad focus and narrow focus on thecije! The second exper-
iment, Experiment 2, was performed concurrently with Expent 1 and varied the
length of target words to investigate the tonal alignmernthefL- tone following the

focused element. We discuss Experiment 1 here and Expdriineithe next chapter.

2.2 Experiment 1

2.2.1 Subjects

Four speakers of Zagreb Croatian living in Los Angeles andiray in age from 39 to

61 were recorded. They were coded as S1, S2, S3, and S4. Akesgevere female

LA pilot study used the auxiliary clitife and varied clitic placement and focal domain; the results of
this study are not presented in this thesis, but the studsiefiyodescribed in the Appendix in Section
A.1. We found that we were unable to reliably segmenfrom surrounding material and thus used
pronominal as well as auxiliary clitics in following experents. We also found that speakers in the
pilot study had difficulties with multiple focal domainsge. narrow focus on the noun, the DP, or
double focus on the adjective and noun, so we limited focadala manipulation to broad focus and
narrow focus on the adjective in following studies.
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except S2, and all grew up in Zagreb speaking only Standapdti@an and Zagreb
dialect at home. While all speakers emigrated to the UnitateS about 15-17 years
ago, each one except S4 continues to speak Croatian on abdaily, S4 speaks in
Croatian a few times monthly and returns to Croatia for a imahtring the summer.
Detailed biographical information about the speakers vemiin Table 2.2.1, and a

profile of the speakers’ linguistic backgrounds is givenatl€ 2.2.1 below.

Because the 1W placement is marked, we screened speakir§\Wiplacement
in Adj-N subject initial DPs and only recorded speakers wlesenxcomfortable with
the 1W placement in broad and narrow focus. Data from two geuspeakers in their
mid-20s and early 30s was not used because they were urdamith the possibility
of 1W clitic placement. Additionally, all three Serbian sgers (in their 20s) recorded
in earlier pilot studies prior to the pilot study mentionedthe Appendix found 1W
placement ungrammatical. The existence of speakers withduplacement in their
grammar supports that 1W is a marked structure and may bentlyrinvolved in

language change.
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Sex | Age Born/grew up Parents Time in US
S1 F 60 | Zagreb until 43 yrs. Both from Zagreb 17 yr.
S2(| M 61 | Zagreb until 44 yrs.| Mother: Belgrade, Father: Zagrgb 17 yr.
S3 F 41 | Zagreb until 26 yrs. Both from Zagreb 15yr.
S4| F 39 | Zagreb until 24 yrs. Both from Zagreb 15yr.
Table 2.1: Speaker biographical information.
Language spoken gt Other languages Freq. using| Comments on 2P(
home as child Croatian clitics
S1 || Standard Croatian, German (9), English 60% 1W more proper, lit-
Zagreb Kajkavian (15), ltalian (15), erary
Spanish (40)
S2 || Standard Croatian, German, English, 30% No preference fo
Zagreb Kajkavian Russian (10) 1W or 1C, 1W
more natural if em-
phasizing noun of
ad;.
S3 || Standard Croatian, English (10), Italian| 70% 1W more proper, rare
Zagreb Kajkavian (16) in conversation, more
natural especially if
adj focus
S4 || Standard Croatian|, English, French, Ital{ 2-3 times a| prefers 1W over 1Q
Zagreb Kajkavian ian (7) month in broad focus for
rhythmic reasons

Table 2.2: Speaker linguistic profiles. Numbers in paresgkan the column ‘Other
languages’ indicates at what age, in years, the speakésdtaarning the languages.
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2.2.2 Materials

The stimuli for this experiment were designed for invediiggathe interaction of sec-
ond positioncLITIC POSITION (1C, 1W),CLITIC STRING LENGTH (1, 2), andFOoCuUS
(broad, narrow (on the adjective)). The target words wentéesee-initial subject DPs
with the structure [Adj-N], where the adjectives were dgdre adjectives or posses-
sives. Both the target adjectives and nouns had the syl&hleture CVCVCV and
short pitch accent$were initially stressed, and had the first vowel [a]. Cotimgl
for these factors allowed us to analyze segment duratigngre alignments of tonal
events and their interaction with focus and clitic placetneithout interaction from

lexical or segmental factors.

The sentences were designed to avoid tonal crowding so firetcents were at
least one syllable apart, and to avoid segmental pertarbati the ky contour, non-
sonorants were avoided in the stimuli as much as possibigefaords were elicited
in carrier sentences of 11 syllables. Sample stimuli arevigehn example filler stim-
ulus with no clitics is given in (1); example stimuli withLITIC STRING LENGTH
1 are given in (2) for 1C and 1W placement; example stimulhw@tiTIC STRING
LENGTH 2 are givenin (3) for 1C and 1W placement, and an example adltbigation

guestion-answer pairs for narrow focus on the adjectivévisrgn (4).

Broad focus was elicited using a question I se juter dogodilg?What hap-
pened yesterday?’, and Y/N questions were used to eligibwacorrective) focus on
the adjective, cf. (4). For narrow focus, speakers werergitie orthographic cue of
all capitalized adjectives and ‘(No)’ in parentheses, ndie uttered, at the beginning

of the sentence in the stimuli. The full set of question/agrspairs is given in the

2BCS has four lexical pitch accents, traditionally categediby the phonemic length of the stressed
vowel and tonal alignment; they are called the short risertdhll, long rise, and long fall (Godjevac
2000a, Smiljanic 2004). Smiljanic (2004) found Zagreb &peeato neutralize lexical pitch accent
contrasts.
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Appendix in Section A.2.1.

(1)

(2)

3)

(4)

no clitics

a. Manjina malina mamiljiljanu.
Manja.possaspberryenticeljiljana-ACC
‘Manja’s raspberry is enticing Ljiljana.’

1 clitic
a. 1C
Manjina malina me mami danas.

Manja.possaspberrylsg.ACCenticetoday
‘Manja’s raspberry is enticing me today.’

b. 1W

Manjina me malina mamidanas.
Manja.posdsg.ACCraspberryenticetoday

‘Manja’s raspberry is enticing me today.’

2 clitics
a. 1C
Manjina malina me je mamila.

Manja.possaspberrylsg. ACCAUX.3sgenticed

‘Manja’s raspberry enticed me.
b. 1W

Manjina me je malina mamila.
Manja.posdsg.ACCAUX.3sgraspberryenticed

‘Manja’s raspberry enticed me.’

Narrow focus example

a. Question
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Je li Vas Lukinamalina mamila?
AUX.3sgQ 2Pl.ACCLuka’s raspberryenticed

‘Did Luka’s raspberry entice you?’

b. Answer

(Ne), MANJINA malina me je mamila.
(No), Manja.possaspberrylsg. ACCAUX.3sgenticed

‘(No), MANJA's raspberry enticed me.’

The speakers were presented with slides with the promptiegteppn and the answer
and asked to read both silently and then to say the answer atusahspeech rate
for them in Standard Croatian. Each sentence was read fies timtwo blocks, the
first in broad focus, and the second in narrow focus. Sensaenigin the block were
pseudorandomized. The fillers for the experiment were theusitfor Experiment 2 as
well as sentences matching those in the stimuli set for BExjsart 1, but with narrow
focus on the noun or with no clitics. The stimuli set incluglomly narrow focus on the
adjective and including clitics consisted of 160 sentepegspeaker (2 clitic positions
x 2 clitic string lengths x 4 words x 2 focus conditions x 5 regp@ns), plus 40 fillers

without clitics, and 25 fillers with narrow focus on the noun.

2.2.3 Methods

Speakers were recorded onto a laptop at 22 kHz/16 bit usinggitdch Premium
USB Headset 30. The recording sessions were done in a qoiet abthe speakers’
homes or offices. The sentences were segmented and labeledofwational land-
marks using a wide band spectrogram supplemented by a waveisplay and a &
pitch track and analyzed for segment durations and timingrionational parameters
using Praat (Boersma and Weenink 2008). Statistical aesiy&re carried out in R

2.6.0 (R Development Core Team 2007), and graphic displagtbstical plots were
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prepared using the lattice R package (Sarkar 2007).

2.2.4 Analysis

Segmentation and intonational labeling were done by hanfficlit boundaries be-
tween [l] and vowels were segmented based on discontisuitithe second formant
and the waveform. Segmentation was used to find crucial lanksxfor tonal align-
ment: the onset of the adjective and noun, the onset and offsiee first vowel in the
adjective and noun (the offset was the end of the stresstabi), and the end of the

adjective and noun.

Five tonal landmarks were labeled for each utterance: L1 A1H2, and L3, and
those used in analyses are shown in Figure 2.2.4. These asredsimply by order
of occurrence in the speech signal, “L" for low and “H” for higwithout reference
to potential differences in prosodic function of the toraabets in broad and narrow
focus® While L1, the low target preceding H1, was labeled, we did awulyze it
further in this study because two of the four items testedihisidl voiceless fricatives
that disturbed L1. The pitch peaks were labeled by findingéhesant pitch maxima
in Praat and manually correcting the label if there was a segah perturbation. If
a pitch peak was realized as a plateau, the middle of theguiatas labeled as the
peak. L2 and L3 were labeled by éyat the first inflection point in the fall from the
preceding pitch peak to a lower pitch. Thus, in some casedpth tonal target was
measured at a pitch “elbow” point prior to the onset of thedet\pitch in the utterance.
In narrow focus, H2 and L3 were in the postfocal deaccerdanatgion following the

adjective and were therefore labeled at fixed points: H2 whsléd at the offset of

3For instance, L2 in broad focus could have been a word boyrtdae or part of a bitonal pitch
accent, but a focal phrase accent in narrow focus.

4 Barnes et al. (2008) found ‘strong reliability’ betweenddibg the L- phrase accent in English by
eye and with a line-fitting algorithm.

28



the second vowel in the noun and L3 at the offset of the firstetamthe verb.  of
H2 but not L3 was analyzed becausgdf L3 showed creaky voice quality for a high

number of tokens.

Broad 1W

H2

Broad 1C

Ha H1

H2
: L3

Adj Adij

Manjina

¥"Noun :
: Noun

: Manjina | 4\,
% malina 10 /w\\\fv nmje? malina |
3 i L2 i Verb
me je ; -
¢ verb " mamila

mamila

(a) Broad focus, 1C placement (b) Broad focus, 1W placement

Nar 1W
Nar 1C

Adj H2 1

MANJINA : :
o~ : me je 5 :
Noun'; W Noun R
: : : Verb
malina’ mlecje Verl_); malina mamila
mamila

L3

(c) Narrow focus on adjective, 1C placement (d) Narrow focus on adjective, 1W placement

Figure 2.1: Schematic of labeled tonal targets for datayaisal The location of the
2P clitic string is boxed. In narrow focus, H2 was labeledhat ¢ffset of the second
vowel in the noun and L3 at the offset of the first vowel in thebvior all tokens for

Fo comparisons between focus conditions.

Tokens were discarded if the speaker was disfluent and atlse gpeaker used an
inappropriate intonational contour for the pragmatic eaht The appropriateness of
the intonational contour was decided by the author baseleopresence of deaccentu-
ation and pitch peak retraction based on strict criterigiolfbroad focus, the speaker

either produced (1) noun focus, operationalized as deacagon of the adjective and
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the verb and pitch peak retraction on the noun, or (2) adedticus, operationalized
as deaccentuation of the noun and the verb and pitch pealtietr on the adjective,
cf. Figure (5), the token was discarded. Based on theseiariseven tokens in broad
focus were discarded for S2 who produced narrow focus ondbe m broad focus

contexts for these tokens. No other speaker had a similduptimn error.

All dependent variables were statistically analyzed wiha/ repeated measures
ANOVAs with the fixed factorsocus (broad, narrow)cLITIC POSITION (1C, 1W),
andCLITIC STRING LENGTH (1, 2) with the threshold criterion for significance set
at p = 0.05. Missing values were removed from the analysistH&tonal alignment
dependent variables, if there was a main effeckfocus they were reanalyzed within
each focus condition because the tonal landmarks for akgrould be different in

broad and narrow focus.

30



2.3 Results

In this section, we describe the results for Experiment istFive show sample into-
national contours in Section 2.3.1, and then we provide tifaéime results: duration
meausres (Section 2.3.2) 6f peaks and valleys (Section 2.3.3), and tonal alignment

(Section 2.3.4). We then give a summary of the results ini@eet3.4.5.

2.3.1 General intonational contour shapes

In this section, we provide some sample intonational castéor broad and narrow
focus and 1C and 1W clitic placment for the sentence painbaho(5). Note that

<manjina> is pronouncedhja.pi.na], with a palatal nasah] (Landau et al. 1999).

(5) a. 1C placement

Manjina malina me je mamila.
Manja.possaspberrylsg. ACCAUX.3sgenticed

‘Manja’s raspberry enticed me.’

b. 1W placement

Manjina me je malina mamila.
Manja.posdsg.ACCAUX.3sgraspberryenticed

‘Manja’s raspberry enticed me/lt was Manja’s raspberry émiced me.’

As found previously by Godjevac (2000b), interpolation alsuoccurred over the
clitic string, as for Subject S4 in Figures 2.2a (between H 183 for 1C placement)
and 2.3a (between H1 and L2 for 1W placement) from the pragepitch peak to a
low tonal target. However, in some cases, as for Subject Flgure 2.2b, the pitch
stayed high over the 1C clitic string and then dropped to the tonal target. For 1W

placement, sometimes L2 was aligned to a timepoint wellriegtre onset of the noun
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as in Figure 2.3b, where L2 occurred before the end of 2R dliting.

In narrow focus, the typical contour exhibited deaccembmafollowing a pitch
peak over the adjective, as shown in Figure (5). The beggafrthe region of low
pitch, L2, typically began before the end of the adjectivedld speakers except S3,

for which the low region began a little later.
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Pitch (Hz)

m|apjijnfajm|a|llijnalm|eje|m| a mila
T T T T
L1 H1 L2 H2 L3
! ! ! ! !
0.2873 1.858
Time (s)

(a) Broad focus, 1C placement, S4. Interpolation over clitic
stringme je from H2 to L3.

N
z
e
2
o
M a pji|njajm| a |l|i[n|ajm|eje[m| a mila
r
T v
L1 H1 L2 H2 L3
! ! ! ! !
0.2901 2.191
Time (s)

(b) Broad focus, 1C placement, S1.; Btays high into clitic
stringme je after H2.

Figure 2.2: Sample intonational contours for 1C placemebtoad focus.
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2001

180

160

140

Pitch (Hz)

120

1005&
m a njli|nfajm|eje{m|all|ijnfajm|a *ﬁila

T T T T
L1 H1 L2 H2 L3 L

0.2902 1.936
Time (s)

(a) Broad focus, 1W placement, S4. Interpolation over clitic
stringme je from H1 to L2.

290
~
N
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L2
200 ; o
= A~
T AEN a\
< 1504 1w
8
o
100
m a [nji|[njajmlejelm| a |lI{i|njajm| a L‘J;:i;
I I I I I
L1 H1 L2 H2 L3
| | | | |
0.28992 2.20756
Time (s)

(b) Broad focus, 1W placement, S1. L2 occurs in clitic string
me je.

Figure 2.3: Sample intonational contours for 1W placemeibtiroad focus.
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m| a njijnjajm| a |l|i|nfajm|eje/m| a mila
I I I
L1 H1 L2 H2 L3
| | | | |
0.295538 2.34303
Time (s)

(a) Narrow focus, 1C placement, S2. L2 occurs before the end
of the adjective.

200
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N L2
< :
ey ]
£ 100 N
80
m| a |nji|{njajm|ejelm| a |l|i|n]jajm| a mila
I I I
L1 H1 L2 H2 L3
| | | | |
0.308547 2.32107

Time (s)

(b) Narrow focus, 1W placement, S2. L2 occurs before the end
of the adjective.

Figure 2.4: Sample intonational contours for narrow focushe adjective.
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2.3.2 Duration

We investigated the interaction of focus and 2P clitic positvith word, syllable, and
segmental duration. We analyzed the duration of the firsteVamvthe adjective (ad-
jective V1) and in the noun (noun V1), i.e. the stressed vewaaid the ratio between
them across all conditions (Section 2.3.2.1). We also aealyhe duration of the last
vowel, last syllable, and word for the adjective to look ferdence of pre-boundary

final lengthening (Section 2.3.2.2).

2.3.2.1 Segmental duration: Duration of first vowel in adjetive and noun

Based on Smiljanic (2004), we expected the duration of Vlhm ddjective to be
longer in narrow focus. Results from a repeated measuresy3AMOVA for adjective
V1 duration with the fixed factoréOCUs CLITIC POSITION, and CLITIC STRING
LENGTH are given below in Table 2.3.2.1. A significant main effeghswn in a non-
shaded cell in the table, and a non-significant one is showarshraded cell. The same

convention is used for all tables reporting statisticahdat

ANOVA-Ad] | S1 S2 S3 S4

V1 duration

FOCUS F(1,152) =| F(1,143) =| F(1,144) =| F(1,152) =
50.00, 89.61, 8.7e-3, 4.98,
p=>5.2e-11 p <Z2e-16 p=0.93,ns. | p=0.027

CLITIC F(1,152) =| F(1,143) =| F(1,144) =| F(1,152) =
0.77, 5.50, 0.72, 4.80,

POSITION p=0.38,n.s. | p=0.020 p=0.40,n.s | p=0.030

CLITIC STRING F(1,152) =| F(1,143) =| F(1,144) =| F(1,152) =
0.15, 0.97, 0.18, 0.39,

LENGTH p=0.70,n.s. | p=0.32,n.s. | p=0.67,n.s | p=0.53,n.s.

Table 2.3: ANOVA results for duration of first vowel in adje@ with FOcus CLITIC
POSITIONandCLITIC STRING LENGTH as the fixed factors for all speakers.

The results in Table 2.3.2.1 show that for all speakers eéxX88pthere was a main
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Duration of Adjective V1 in broad and narrow focus

S1

S2

150

100

al
o
|

_____

_____

Duration (ms)

S3 S4
8
__T__ __(P__
E ! ° - 150
° ° --7-- :
! : i - 100
-5
o - 50
bro nar bro nar

Focus

Figure 2.5: Duration of first vowel in adjective in broad aranow focus. All speakers
except S3 showed a main effect foocus the vowel was longer in narrow focus.

effect ofFocuson duration of the first vowel in the adjective. Figure 2.8 hows the

duration of the first vowel in the adjective in broad and marfocus; for all speakers

but S3, the vowel was longer in narrow focus. Additionallg,&hd S4 showed a main

effect forcLiTIC POSITION; the vowel was longer in 1C than 1W position. There was

no main effect of clitic string length.
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ANOVA-N V1 | Focus Meant-S.D., broad/narrow
duration focus (ms)
S1 F(1,152) = 14.44| 130+ 19/139+ 10
p=21e-4
S2 F(1,143) = 0.36, 153+ 16/ 152+ 16
p =0.55, n.s.
S3 F(1,144) = 6.91) 107+ 11/102+ 9
p =9.5e-3
S4 F(1,152) = 3.45, 105+ 19/101+ 10
p =0.065, n.s.

Table 2.4: ANOVA results for duration of first vowel in nounttvFocusas the fixed
factors for all speakers and mean and standard deviatiothsrafion of first vowel in
noun in broad and narrow focus. Other significant resultslm@ussed in the body of
the text.

Table 2.3.2.1 shows the ANOVA results feocusfor duration of the first vowel
in the noun. For S1 and S3, there was a main effeatatus on duration of the
first vowel in the noun; S1 had a shorter vowel in broad focus|erS3 had a longer
vowel. Additionally, S2 showed main effects foriTic POSITION, F(1,143) = 23.68,
p = 2.97e-6, andLITIC STRING LENGTH, F(1,143) = 5.06, p = 0.03: the first vowel
in the noun was longer for 1C position and longer for clitigregs of length 1. S4
also showed a significant interaction betweanTIC POSITION andCLITIC STRING
LENGTH, F(1,152) = 8.57, p = 4.0e-3, but posthoc tests found no fstgunit differ-

ences.

Table 2.3.2.1 shows the ANOVA results for the ratio of theadiion of the first
vowel in the adjective to the duration of the first vowel in th@un. For S2 and S4,
there was a main effect gocuson the ratio of the duration of the first vowel in the
adjective to the duration of the first vowel in the noun; bgikakers had a larger ratio
in narrow focus. Considering taking the ratio as a way to radize for speech rate
changes across the elicitation session, these resultestuiipgit of the three speakers

who had longer initial vowels in the adjective in narrow fectwo, S2 and S4 had
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lengthened vowels even taking into account speech rategelsan

ANOVA- Adj | S1 S2 S3 S4

V1/ N V1 du-

ration

FOCUS F(1,152) =| F(1,143) =| F(1,144) =| F(1,152) =
0.46, 73.00, 1.37, 9.40,
p=0.50,ns. | p=1.77e-14 | p=0.24,n.s. | p=2.6e-3

Table 2.5: ANOVA results for ratio of duration of first vowel adjective to duration
of first vowel in noun withFocusas the fixed factor for all speakers. No other results
were significant.

In summary, all speakers except S3 had a significantly loagessed vowel in
the adjective in narrow focus compared to broad focus. Tasigpund in Smiljanic
(2004), stressed vowels in the target words were lengthienearrow focus for most
speakers. This was the case though our study included oatyisitial vowels in the
target words: Smiljanic (2004) found that speakers tendel@rigthen long vowels
more than short in narrow focus. S2 and S4 also had a sigrifjcanger ratio of
duration of initial vowel in adjective to noun in narrow faeuf this ratio is taken as a
way to normalize for changes in speech rate during the afioit session, these results
suggest that S2 and S4 had longer initial vowels in the adgeathen normalizing for
speech rate. S1 had a significantly longer and S3 a signiljcstmarter initial vowel in
the noun in narrow focus compared to broad focus. That S1dmaygel stressed vowels
in both the adjective and noun in narrow focus could be erplif she had slowed
down her speech rate in narrow focus, but, impressionistithis doesn’'t seem to be

the case.

Effects of clitic position on the vowel duration that ocadifor at least two speak-
ers were that the initial, stressed vowel in the adjective ager for 1C clitic position
for S2 and S4. This may have been the case because the agfecthC, without a

following clitic string, was effectively shorter than théjactive complex in 1W, to
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which the 2P clitic string was encliticized; shorter wordad to have longer segment
durations than longer ones (Lehiste 1972, Turk and Shattudhagel 2000). Since
lengthening of the stressed vowel in the focused elementiseacteristic prosodic
marking for narrow focus, the longer stressed vowel in thediye for 1C compared
to 1W placement could also be consistent with our hypothisis 1W could show
less prosodic marking for narrow focus. However, ANOVAsHiarrow focus showed
no main effects o€LITIC POSITION on the vowel duration, so vowel duration did not

provide evidence for a prosodic-syntactic tradeoff in fanarking for 1W placement.

2.3.2.2 Phrase-final lengthening?: Duration of last segmérsyllable, and word

for adjective

Because of the split construction analysis of 1W placenteatijon 1.2.3), Radandv
Kocic’s assertion of a prosodic break following a focused adjectnder narrow focus
with 1W but not 1C placement (Section 1.3.1), and GodjevadcSaniljanic’s proposals
of a tonal marker at the right edge of a sentence-initial $ecLelement (Section 1.3.2),
we looked for evidence of pre-boundary (phrase-final) leeging in the duration of
the last segment, the last syllable, and the word for thectidge e.qg. for the (posses-
sive) adjectiveVanjinaas in (5), we compared the duration of the underlined postion
Manjina (last segment)Manjina (last syllable), andanjina (word duration). If we
could find lengthening evidence for a boundary, we expettedemporal scope of the
pre-boundary lengthening to extend through the last segareh last syllable (Kri-
vokapic 2007 and ref. therein) . Wagner (2005) measured pre-boytetzgthening

occurring in word durations so we also measured the durafitime adjective.

The split construction analysis of 1W placement implies anuary after the
adjective for 1W placement but not 1C placement. It's noacleow focus con-

ditions affect this analysis, so we compared durations kathin and across focus
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conditions. Within broad focus, the split construction Igg& would be consistent
with lengthening in the adjective for 1W compared to 1C phaeet. Within nar-
row focus, Radano@tKocic’s analysis would be (and the split construction analy-
sis might be) consistent with lengthening in the adjectime W compared to 1C
placement. Radanads4Kocic (1988, 1996) proposed a prosodic break after a nar-
rowly, but not broadly, focused adjective for 1W but not 1@gament. Therefore,
Radanowi-Kocic’s analysis would also be consistent with lengthening éndtijective
under narrow focus, compared to broad focus, for 1W but noptk€ement. How-
ever, Godjevac and Smiljanic’s intonational analysestpwsia boundary tone after
the focused element would be consistent with lengthenintgeradjective under nar-
row focus compared to broad focus for both 1W and 1C placesn@hiese predictions
are summarized below in Table 2.3.2.2.

Factor Constant Predictions for durations

CLITIC POS. | broad focus | 1W > 1C (split construction analysis)

CLITIC POS. | narrow focus| 1W > 1C (Radanow-Kocic)

FOCUS 1Wor1C nar > broad, 1W only (Radan@+Kocic)

FOCUS 1IWorlC nar > broad, 1W and 1C (Godjevac, Smiljanic)

Table 2.6: Predictions for pre-boundary lengthening fanpared adjective segment,
syllable, and word durations. Durations were compared éetwevels in the manip-
ulated factor, shown in the first column, with the factor ie tecond column held
constant. The levels for the facteocuswere broad and narrow, and the levels for
the factorcLiTiC POSITION) were 1W and 1C.

We were unable to find any consistent trends across speakprevide evidence
for pre-boundary lengthening in any case. Below, we sunmaasults in Tables
2.3.2.2,2.3.2.2,2.3.2.2, and 2.3.2.2. We show wherefggni differences occurred
between measured durations in the unshaded cells. Fofisagiresults, the direction
of lengthening is given, e.g. “1W < 1C” means that the durafar 1W was shorter
than that for 1C, and a checkmark indicates lengtheningeardtrection predicted in

Table 2.3.2.2. We give detailed statistical results in tippéndix in Section A.3.1.
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Duration S1 S2 S3 S4
Last segment 1W< 1C vVIW>1C
Last syllable | 1W< 1C
Word vV1iW>1C

Table 2.7: Comparison of adjective durations across gigitions under broad focus
for each speaker S1-S4.

Duration S1 S2 S3 S4
Last segment 1W< 1C viw>1C | v1IW>1C
Last syllable | 1W< 1C vV1iW>1C
Word

Table 2.8: Comparison of adjective durations across giiitions under narrow focus
for each speaker S1-S4.

Duration S1 S2 S3 S4

Last segmen

Last syllable v'nar > bro nar < bro
Word nar < bro v'nar > bro v'nar > bro

Table 2.9: Comparison of adjective durations across foouslitions for 1W place-
ment for each speaker S1-S4.

Duration S1 S2 S3 S4

Last segmen nar < bro nar < bro
Last syllable v'nar > bro nar < bro
Word v'nar >bro | v'nar > bro v'nar > bro

Table 2.10: Comparison of adjective durations across faouslitions for 1C place-
ment for each speaker S1-S4.
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Table 2.3.2.2 shows that under broad focus, no speaker shmmsistent evidence
for pre-boundary lengthening for 1W placement. S2 and S&stdengthening in the
final segment and word for 1W, respectively, but not for ameotlurations measured.
Opposite to predictions consistent with a split constarcinalysis of 1W placement,
S1 showed lengthening in the final segment and syllable cadfective for 1C com-
pared to 1W.

Table 2.3.2.2 shows that under narrow focus, three speaskemsed differences
between clitic placements in durations measured for thectidg. Two speakers
showed lengthening in the last segment and last syllablesh®tved lengthening in
1C placement, and S2 showed lengthening in 1W placementh@&@esl lengthening
in 1W placement for the last segment only. Thus, S2 and S8idteewere consistent
with Radanowe-Koci¢'s proposal of a prosodic break following a narrowly foalise

sentence-initial adjective for 1W but not 1C placement,3ilis were not.

Table 2.3.2.2 shows differences in durations in the adjedietween broad and
narrow focus for 1W placement. Three speakers, S1, S2, arsth@4led significant
differences for word duration, and S2 and S4 showed lengigen the predicted
direction, with lengthening under narrow focus. HoweveGduse the word duration
includes duration of the stressed vowel, which was lengtiemder narrow focus for
all speakers but S3, as discussed in Section 2.3.2.1, gu#t is confounded. S2 and
S4 also showed lengthening in the last syllable, but onlyt®#ved lengthening in the
right direction, for narrow focus. The results provide neaslevidence for a prosodic

boundary after the narrowly focused adjective for 1W plagein

Table 2.3.2.2 shows differences in durations in the adjedietween broad and
narrow focus for 1C placement. All speakers but S3 showegtlheming under nar-
row focus in the word duration, as predicted, but as discufseTable 2.3.2.2, this

result is confounded with lengthening in the stressed vaweler narrow focus. S2
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showed lengthening in the same direction, under narrowsfofar the last syllable,
too. However, S4 showed lengthening in the opposite doadir the last segment
and syllable in the adjective, as did S3 for the last segmieatults across speakers
therefore provide no clear evidence for a prosodic boundtiey the narrowly focused

adjective for 1C placement.

In summary, there were no consistent trends in lengthewoinglifspeakers, or even
a majority of speakers, across clitic positions or focusditions. We could find no
convincing evidence to support final lengthening under arepmstances in the dura-
tion of the last segment, syllable, or word for the adjectigasistent with a boundary
following the adjective for 1W placement or under narrowusc Interestingly, S2
consistently showed lengthening in the predicted direatimnsistent with a boundary

following the adjective for 1W placement and under narroau

2.3.3 kof peaks and valleys

Since raising of the pitch peak of the focused element anériog of the low tonal
target following the focused element were found to be priwsothrkers of narrow
focus by Smiljanic (2004), we hypothesized thgtdf H1, the adjective peak, would
be higher under narrow focus on the adjective, and thatflE2, the low tonal target
following the adjective, would be lower under adjectivedsc Moreover, if there was
a prosodic-syntactic focal marking tradeoff for 1W becalidéconstructions already
indicate focal marking from word order, then the predictraruld be that there would
be less prosodic marking of focus for 1W than 1C placemenis [ite of reasoning
predicted [y of H1 to be lower and g-of L2 to be higher for 1W placement compared

to 1C placement in narrow focus.

ANOVASs showed a main effect farocusfor Fy of H1, iy of H2, the ratio of Iy of

H1 to iy of H2, iy of L2, and the ratio of iof H1 to Fy of L2 for all speakers except
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for Fg of L2 for S2, as shown in Table 2.3.3.

ANOVA-Focus | S1 S2 S3 S4
Fo of H1 F(1,152) =| F(1,143) =| F(1,144) =| F(1,152) =
23.22,p=3.5e-§ 47.61, p =|12.74,p=4.9e-4 29756, p <
1.6e-10, 2e-16
Fo of H2 F(1,152) =| F(1,143) =| F(1,144) =| F(1,152) =
872.68, p <| 84550, p <| 1377.86, p <2¢ 701.01, p <
2.2e-16 2e-16 -16 2e-16
Fo of H1/ Ry of | F(1,152) =| F(1,143) =| F(1,144) =| F(1,152) =
H2 178.04, p <| 1515.75, p <| 487.42, p < 2¢ 612.67, p <
2e-16, 2e-16 -16 2e-16
Fo of L2 F(1,152) =| F(1,143) = 0.80,| F(1,144) =| F(1,152) = 4.12,
60.57, p =|p=0.37,ns. 49.69, p <| p=0.044
1.0e-12, 6.91e-11
Fo of H1/ Ry of | F(1,152) = 4.48,| F(1,143) =| F(1,144) =| F(1,152) =
L2 p=0.036 38.71,p=5.1e-9 11.18,p=1.0e-3| 169.19, p <
2e-16

Table 2.11: ANOVA results for f-of H1 and iy of H1/ Iy of H2, iy of H2, Fy of L2,
and kpy of H1/ Fy of L2 for the fixed factorrocusfor all speakers. All comparisons
were significant except forgFof L2 for S2.

For S2 and S4, d~was higher for H1 in narrow focus than in broad focus, as ex-
pected based on Smiljanic (2004) and cross-linguistibp@nge expansion in narrow
focus. However, for S1 and S3g Bf H1 was higher in broad than narrow focus. This
was most likely due to reduction in pitch range across ttatation session for some
speakers, since data for broad focus was collected beftadatenarrow focus. Thus,
the raw R values could be misleading. For the ratip &f H1 to Fy of H2, though,
all speakers had a larger ratio in narrow focus, see Fig&.8,2and H2 was lower in
narrow than broad focus for all speakers. That the ragiofH1 to iy of H2 as well as
Fo of H2 was consistently lower in narrow focus for all spealsrggests that speak-
ers regulate not the pitch of H1 alone in realizing narronudut the pitch in the
deaccented postfocal region (singedf H2 was measured in this region, and because

the Ry in this region was often stable), and the relative peak heighH1 and H2.

L2 was lower in narrow compared to broad focus for S1 and S3hagider in

45



narrow focus for S4. For S2, there was no main effect of foaud.®. However,
as for raw g measurements for H1, the inconsistency in the change imthefg

of L2 between broad and narrow focus across speakers maybleavedue in part to
changes in pitch range across the elicitation session: sasisbed above, S1 and S3
both unexpectedly had a higheg &f H1 in broad focus than in narrow focus, and it
was also these two speakers that had a higher L2 in broad greswnfocus. Indeed,
for the ratio iy of H1 to Fy of L2, all speakers had a larger ratio in narrow focugsof
L2 normalized with respect to the)l6f H1 was lower in narrow focus than in broad

focus, see Figure 2.3.3.
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Ratio of FO of H1 to H2 in broad and narrow focus
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Figure 2.6: Ratio of jof H1 to H2 in broad and narrow focus. The ratio was higher

in narrow focus for all speakers.
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Ratio of FO of H1 to L2 in broad and narrow focus
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Figure 2.7: Ratio of Fof H1 to L2 in broad and narrow focus. The ratio was higher

in narrow focus for all speakers.
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In summary, we found the same prosodic markings of narrowdat iy of peaks
and valleys as Smiljanic (2004): the pitch peak in the fodssntence-initial adjective
(normalized to the pitch peak in the noun) was higher in mafozus and the low tonal
target following the adjective peak (normalized to thelppeak in the adjective) was
lower. Together, the higher adjective peak and the loweredtdnal target in narrow
focus may have indicated pitch range expansion, and theéaltew tonal target may
also have indicated separation of the focused element fnemesst of the sentence, as

suggested by Smiljanic (2004).

Because of the possible changes in pitch range across ti@tén discussed
above and also because there was some interaction bef@ears and other factors,

we analyzed f-data within eaclFocuscondition.

2.3.3.1 Broad focus

Two-way ANOVAs for iy of H1 showed no main effects or interactions farTiC
POSITION Or CLITIC STRING LENGTH, except for S1, which showed a main effect
of CLITIC STRING LENGTH, F(1,76) = 12.13, p = 8.2e-4, with H1 higher for a clitic
string of length 1. Table 2.3.3.1 shows two-way ANOVAs ferdf H2; it shows main
effects forCcLITIC POSITION andCLITIC STRING LENGTH: only S4 showed no main
effect ofcLITIC POSITION. H2 was higher for clitic strings of length 1 and also higher
for 1C clitic placement; this is not unexpected since a hatitic string or 1C clitic
placement would both entail less phonetic material prexg#i2 so that there would

be less declination before H2.

What is surprising is that S4 showed no main effectoffic PLACEMENT on
of H2. We would expect H2 to be lower for 1W placement due tdidation, but this
is not the case for S4. This suggests that at least for S4ititie peak height of H2

was higher than we would expect in 1W placement, cf. Figur2a and 2.3a, which
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display contours from S4 for 1C and 1W placement in broaddpsince a prosodic
marker of focus is a higher pitch peak in the focused elentbistresult is consistent
with inherent focushood of 1W placement resulting in prasodarking of focus, in
this case on the noun, even in broad focus. For the other speakis difficult to
determine whether H2 peak height is higher than we’d preflitd height relative to
H1 were regulated only by declination. Further analysifisftvould require modeling

of declination.

ANOVA-Fq S1 S2 S3 S4

of H2 for

broad focus

CLITIC POSK | F(1,76) =| F(1,67) =| F(1,70) =| F(1,75) =

TION 29.09, p =|1786, p =/26.07, p =177, p =
7.5e-7 7.4e-5, 2.7e-6 0.19, n.s.

CLITIC F(1,76) =| F(1,67) =| F(1,70) =| F(1,75) =

STRING 73.69, p =454, p =911, p =430, p =

LENGTH 8.4e-13 0.037 3.5e-3 0.042

CcLITIC POS | F(1,76) =| F(1,67) =| F(1,70) =| F(1,75) =

X cuTic | 9.72, p =|047,p=050,229, p =737, p =

STR. LEN. 2.6e-3 n.s. 0.13, n.s. 8.2e-3

Table 2.12: ANOVA results for -of H2 in broad focus.

As shown in Table 2.3.3.1 gFof L2 showed main effects farLiTIC POSITION for
all speakers except S1, who showed a main effectforic STRING LENGTH. For
all speakers except S1, 1C clitic position produced a higgdor L2 than 1W, and
S1 had a higherdfor L2 for clitic string length 1 than for length 2. As for HZis
could be explained due to less declination before L2 for 1@mared to 1W and 1
clitic compared to 2 clitics. Posthoc tests with 1C, 1W, ancclitics supported this
explanation, sinced~of L2 for 1C and no clitics were not significantly differentjtb

Fo of L2 for 1W was significantly lower than for 1C and no clitics.

Results for i of H1/R of H2 showed a main effect afLITIC POSITION for S2

(F(1,67)=17.22,p =9.6e-5) and S3 (F(1,70) = 12.75, p = @)5¢he ratio was higher
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FO of H2 in broad focus
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Figure 2.8: i of H2, noun peak in broad focus for 1C and 1W clitic positiad2.was
lower in narrow focus for all speakers for 1W placement ekéapS4.

ANOVA-Fq S1 S2 S3 S4

of L2 for

broad focus

cLITic PosKk | F(1,76) = 8e-| F(1,67) =| F(1,70) =| F(1,75) =

TION 4, p = 097, 17.22, p =842, p =/2619, p =
n.s. 9.6e-5 5.0e-3 2.2e-6

CLITIC F(1,76) =| F(1,67) =| F(1,70) =| F(1,75) =

STRING 6.33, p =|047, p =206, p =/042, p =

LENGTH 0.014 0.50, n.s. 0.16, n.s. 0.52, n.s.

Table 2.13: ANOVA results for g-of L2 in broad focus.
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for 1W placement, as shown in Figure 2.3.3.1. These resastthose for of H2,
are explainable due to declination, as discussed above.evowyg of H2 for S1 in
addition and S4 were not significantly different acrossaliiacements, suggesting
that H2 was higher than expected for 1W placement not onlySthras discussed

above, but also for S1.

Ratio of FO of H1 to H2 in broad focus
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Figure 2.9: Ratio of jof H1 to Fy of H2 in broad focus for 1C and 1W clitic positions.
The ratio was higher for 1W placement for S2 and S3.

In narrow focus, there were few significant statistical hssuand these did not

pattern consistently across speakers. Therefore, thegksare given in the Appendix
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in Section A.3.2.

In summary, results fromd-of peaks and valleys replicated Smiljanic (2004)’s
findings for narrow focus realization: after normalizatidhe pitch peak in the fo-
cused adjective was significantly higher than in broad faus the low tonal target
following the adjective peak was significantly lower tharbmoad focus. In addition,
within the broad focus conditiorLITIC PLACEMENT affected iy of peaks and valleys
in some ways explainable by declination and in some waysHortmost speakers, the
noun peak, H2, and the low tonal target following the adye;tiL2, was significantly
higher for 1C compared to 1W placement. In 1C placement, i string follows
the adjective, so less phonetic material precedes H2 anldr?for 1W placement and
less declination has occurred before these tonal targatsftin 1W placement. How-
ever, for S4, i of H2 was not significantly different between clitic placerts and
for S1 and S4, the ratiogFof H1/Fy of H2 was not significantly different across clitic
placements. These results are opposite of what we wouldcexlpe to declination:
due to the phonetic material from the clitic string precgdine noun for 1W place-
ment, we would expect H2 to be lower for 1W placement than @rThe higher than
expected H2 for S1 and S4 is consistent with inherent focaslbbthe 1W placement,
in this case, with focus on the noun, since pitch peak raisiagharacteristic prosodic

marker of focus.

2.3.4 Tonal alignment

Our main hypothesis regarding tonal alignment was that h |éw target following
the adjective, would retract in 1W placement from the riglgeof the 2P clitic string,
just before the verb in broad focus, to the left edge of the IR string, just after
the adjective in narrow focus. In addition, we expected &nmljanic (2004) that the

adjective peak, H1, would be retracted in narrow focus omthective. In broad focus,
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we hypothesized that 1W and 1C placements could be realinsdgically differently
such that tonal alignments could reflect inherent focushafdd/V placement. Since
Smiljanic (2004) found tonal target retraction to be a maeprosodic focus, we
hypothesized that 1W placement could show earlier aligisnehtonal targets than

1C.

2341 H1

Three-way repeated measures ANOVAs for each speaker shoomeadh effect ofFo-
cus on H1 alignment with respect to the end of the stressed dglialithe adjective,

i.e. at the end of the first vowel in the adjective, see FiguBed2l.

H1

V] (Adj)_j 'cV] (Adj; \H1

Broad 1W

Nar 1W

Adj
Manjina

Adj

MANJINA }W\M
me je Noun

; Verb
malina  mamila

1w
v
me je

Noun
malina

Verb
mamila

(a) Broad focus, 1W placement (b) Adjective focus, 1W placement

Figure 2.10: Schematic of measured H1 alignment to offsedti@issed syllable in
adjective, i.e. to the offset of the initial CV syllable inettadjective, in broad and
narrow focus for 1W. Note that <manjina> is pronounceath/pi.na].

All speakers aligned H1 earlier in narrow focus on the adje¢han in broad focus,
consistent with Smiljanic (2004) alignment results forroar focus. Additionally, all
speakers except S4 showed a main effeatioffic POSITION on H1 alignment: for
S1, S2, and S3, H1 was aligned earlier for 1W than 1C cliticgr@ent. S3 also
showed an interactiorROCUS X CLITIC POSITION F(1, 144) = 4.47, p = 0.04. The

results for the main effects are shown in Table 2.3.4.1.
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ANOVA- S1 S2 S3 S4

FOCUS

H1- F(1,152) =| F(1,143) =|F(1,144) =|F(1,152) =

ALIGNMENT | 332.62, p </ 61.73, p =|216.89, p <[ 228.75, p <
2e-16 8.59e-13 2e-16 2e-16

cLITiIC POSK | F(1,152) =| F(1,143) =| F(1,144) =|F(1,152) =

TION 847, p =420, p =/442, p =|276, p =
4.2e-3 0.042 0.037 0.099, n.s.

Table 2.14: ANOVA results for H1 alignment to end of stressgltable in adjective
for the factorssocusandcCLITIC POSITION.

Figure 2.3.4.1 shows that while the H1 peak was retractecamow focus, as
hypothesized based on Smiljanic 2004, it was not consligtegtracted to the tonic
syllable, as found in Smiljanic 2004 for Zagreb speakersligyllabic words. This can
be seen from Figure 2.3.4.1 because for narrow focus, thelsshow a distribution
of points that fall to the right of the alignment line markedtlae end of the tonic
syllable. This suggests that the H1 peak in narrow focus nadypo@ anchored to the

stressed syllable.

Because there was a main effectraficus on H1 alignment, we reanalyzed H1
alignment within each focus condition, but found no robestuits across speakers.
Details on results within each focus condition are givenhie Appendix in Section
A.3.4.

In summary, H1 was aligned significantly earlier in narrowarttbroad focus for
all speakers. Pitch peak retraction is a common strateggdnoguistically for narrow
focus realization, e.g. in Spanish (Face 2001), in Neagoliglian (D’'Imperio 2001),
and in Greek (Arvaniti et al. 2006, Baltazani and Jun 1998, @miljanic (2004) also
found pitch peak retraction in narrow focus in Belgrade &erland Zagreb Croatian.
Within focus conditions, some isolated results for two &ees showed that H1 is

aligned earlier for 1W placement compared to 1C placementhiss was not a robust
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H1 alignment to end of stressed syllable in adjective
for broad and narrow focus
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Figure 2.11: Alignment of H1 to offset of stressed syllaliéroad and narrow focus
for all speakers. The vertical line (x=0) marks the point lframent, the offset of
the stressed syllable in the adjective, i.e. values fallimthe left of the line indicate
H1 targets in the tonic syllable, while values falling to tight indicate H1 targets
following the tonic syllable.
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result across speakers and all clitic string lengths.

2342 L2

Because L2 was aligned in the vicinity of the end of the adjedh broad and narrow
focus, we measured L2 alignment to the end of the adjeétse Figure 2.3.4.2 for a

schematic of the L2 alignment for 1W placement in broad amtbmafocus.

Adj]

Broad 1W

Nar 1W

Adj
Manjina

1w Adi
MANJINA

—
me Je :
e i TW\\N\\W
mamila "meje Noun

L2 Verb
Verb

malina  mamila

(a) L2 alignment in broad focus, 1W placemef(ib) L2 alignment in narrow focus on the adjective,

1W placement

Figure 2.12: Schematic of measured L2 alignment to offseidpéctive in broad and
narrow focus for 1W.

Results from three-way ANOVAs with fixed factar®cus CLITIC POSITION and
CLITIC STRING LENGTH, given in Table 2.3.4.2, show that there was a main effect
of FocusandcLITic POSITION for all speakers and a main effect©fITIC STRING
LENGTH for all speakers except S2. All speakers aligned L2 eantigrarrow focus
than broad focus and earlier for 1C placement than 1W plactraed all speakers but
S2 aligned L2 earlier for clitic strings of length 1 than |&#m@. Speakers S1 and S4
showed some additional significant interactions but pasthsts did not show these

were significant.

5This is comparable to the alignment measured for L2 follguthre target noun in Smiljanic 2004;
L2 for that study was measured with respect to the end of tigetaoun.
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ANOVA-L2 S1 S2 S3 S4

alignment

FOCUS F(1,152) =| F(1,143) F(1,144) =|F(@1,152) =
502.25, p <| =1085.69,p < 91.67, p <|176.81, p <
2e-16 2e-16 2e-16 2e-16

cLITic POS. | F(1,152) =| F(1,143) F(1,144) =|F(@1,152) =
28.92, p =/=90.16, p <[ 14.00, p =|4341, p =
2.80e-7 2e-16 2.6e-4 6.9e-10

CLITIC STR. | F(1,152) =| F(1,143) = F(1,144) =|F(1,152) =

LEN. 10.24, p =300, p =698 p =509 p =
1.7e-3 0.086, n.s. 9.1e-3 0.025

FOCUS x| F(1,152) =| F(1,143) =| F(1,144) =|F(1,152) =

CLITIcPOS | 1119, p =|14797, p </ 39.79, p =/1451, p =
1.0e-3 2e-16 3.27e-9 2.0e-4

Table 2.15: ANOVA results for L2 alignment to the end of thgeative for the factors
FOCUS CLITIC POSITION, andCLITIC STRING LENGTH. All speakers showed a main
effect for Focus cLITIC POSITION, and a significant interactiorROCUS X CLITIC
POSITION All speakers except S2 showed a main effectdoiTIC STRING LENGTH.

Figure 2.3.4.2 shows that L2 was aligned significantly earh narrow focus for
all speakers. For broad focus, L2 was generally aligned tirat following the end of
the adjective. For narrow focus, L2 alignment with respedhe end of the adjective
was variable across speakers; L2 was before the end of teetizdjfor S1 and S2,

close to the end of the adjective for S4, and later than theoétite adjective for S3.

Because L2 was aligned differently in broad and narrow faous because there
was a significant interactiorocus x cLITIC PosITIONfor all speakers, we rean-
alyzed L2 alignment within each focus condition. Smiljaf2004) found that for
single word initial noun phrases (i.e. a noun) followed bg #P auxiliary cliticje,

L2 aligned to the end of the clitie in broad focus, but to the end of the noun, at the
noun-clitic boundary in narrow focus. To compare our reswlith Smiljanic (2004),
we measured the alignment of L2 in broad focus to the onséisofioun, (i.e. the end

of the clitic string, if it was 1W placement, and at the endref adjective, if it was 1C
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L2 alignment to end of the adjective
for broad and narrow focus
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Figure 2.13: Alignment of L2 to end of adjective for broad arairow focus for all
speakers. The vertical line (x=0) marks the point of alignmtine end of the adjective.
L2 was aligned significantly earlier in narrow focus for glesikers.
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placement), see Figure 2.3.4.2. In narrow focus, we medgshesalignment of L2 to
the end of the adjective. We also measured the alignment @i barrow focus with

respect to HY.

/\ Broad 1W
N

Adj
Manjina

Broad 1C

Adj \
Manjina N

Y Noun \\
* malina
"’ - /\N
meje  verb

mamila

w N Noun
meje: malina
L2 Verb
mamila

(a) Broad focus, 1W placement (b) Adjective focus, 1W placement

Figure 2.14: Schematic of measured L2 alignment to the arfsttie noun in broad
focus for 1C and 1W.

In broad focus, there was a main effect@fiTic POSITION for all speakers, as
shown in Table 2.3.4.2. Additional statistical results $@r are given in the Appendix
in Section A.3.4.1.

ANOVA-L2, S1 S2 S3 S4
broad focus

CLITIC POSK | F(1,76) =| F(1,67) =| F(1,70) =| F(1,76) =
TION 9494, p =|12.18, p =/581, p =|136.71, p <
5.1e-15 8.6e-4 0.019 2e-16

Table 2.16: ANOVA results for L2 alignment to the onset of tiean for the factor
CLITIC POSITION in broad focus. All speakers show a main effectéartic PoOSK
TION. Addtitionally, S4 showed a main effect ofitic string length and an interaction
CLITIC POSITION X CLITIC STRING LENGTH, discussed in the Appendix in Section
A.3.4.1.

Figure 2.3.4.2 shows that in broad focus, for all speake2saligned to the onset

of the noun was earlier for 1W clitic placement than for 1Cr £/ clitic placement

8This alignment choice is discussed further in Chapter 3 utiGe 3.2.2.2.
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for S1 and S4, L2 generally occurred in the clitic string lbefthe onset of the noun,
while L2 generally occurred in the noun for 1C placement. $8rand S3, L2 was
generally aligned to the onset of the noun or later for 1W graent, and L2 for 1C
placement occurred in the noun. In Figure 2.3.4.2, we shoalighment to the onset
of the initial vowel of the noun. The onset of the initial vdwéthe noun is a plausible
location for L2 for S3 and S4 for 1C placement. S1 and S2 atigrizin the noun-

initial consonant.
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L2 alignment to the onset of the noun for 1W and 1C
clitic positions in broad focus

1C

1w

Clitic position

1C

1w

Figure 2.15: Alignment of L2 to onset of noun for 1C and 1Wiclgositions in broad
focus for all speakers. The vertical line (x=0) marks thenpof alignment, the onset
of the noun. L2 was aligned earlier for 1W compared to 1Ccclisition for all

speakers.
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L2 alignment to onset of initial vowel in noun for 1W and 1C
clitic positions in broad focus
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Figure 2.16: Alignment of L2 to onset of first vowel in noun b€ and 1W clitic
positions in broad focus for all speakers. The vertical (xe0) marks the point of
alignment, the onset of the first vowel in the noun.
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In narrow focus, with L2 alignment to the end of the adjectivere were no sig-
nificant effects except for speaker SFigure 2.3.4.2 shows L2 alignment to the the
end of the adjective. Although we hypothesized based onj&mtl(2004) and God-
jevac (2000a, 2005) that L2 would fall at the end of the adjedior 1W placement,
the figure shows that regardless of clitic placement, S1 @ndo aligned L2 before
the end of the adjective, S4 aligned L2 on the word bounda/S8 aligned L2 in the

noun.

When we measured L2 alignment with respect to H1 in narrowspsee schematic
in Figure 2.3.4.2, there were no significant effects for tkedifactors at all. In fact,
if the stimuli without any clitics are included, there ars@lno significant effects:
Figure 2.3.4.2, which displays L2 alignment to H1 in narraeds for 1C, 1W clitic
positions, and no clitics, shows that L2 occurred at a fixegtilon after H1 for each
speaker (range of speaker means: 178 - 301 ms); means addrstaleviations are

given below in Table 2.3.4.2.

Nar 1W

L2

Adj \i
MANJINA |

"meje Noun Verb

malina  mamila

Figure 2.17: Schematic of measured L2 alignment with rasjeeld1 in broad focus
for 1W.

’S1 showed a main effect faLiTic POSITION, F=4.50, p = 0.037 and an interactioniTIC PO-
SITION X CLITIC STRING LENGTH, F =10.03, p = 2.2e-3. S1 aligned L2 significantly earlier @
than for 1W clitic placement for clitic string lengths of X38) = -3.39, p = 1.6e-3) and for 1C clitic
placement, earlier for clitic string lengths of 2 than 1 &(3 2.69, p = 0.010).
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Speaker| Time to L2 after H1 peak in narrow focus (ms)
S1 178+ 32
S2 186+ 34
S3 301+ 72
S4 222+ 56
All 220+ 70

Table 2.17: Mean and standard deviation of time to H1 peak &dtget word onset in
broad focus for all speakers.

L2 alignment to end of the adjective for 1W and 1C
clitic positions in narrow focus
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Figure 2.18: Alignment of L2 to end of adjective for 1C and 1Wic positions in
narrow focus for all speakers. The vertical line (x=0) mahespoint of alignment, the
end of the adjective.
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L2 alignment to H1 for 1W and 1C
clitic positions and no clitic in narrow focus
-100 0 100200300400
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Figure 2.19: Alignment of L2 to H1 for 1C and 1W clitic positi® and no clitics in
narrow focus for all speakers. The vertical line (x=0) mattks point of alignment,
H1. There were no significant effects for any factors or amgractions.
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In summary, L2 was retracted in narrow focus compared tocdbfoeus. In broad
focus, L2 was aligned to the onset of the noun or to the firstetowthe noun. In
narrow focus, depending on the speaker, L2 fell anywherma tvefore the end of the
adjective to after the first consonant in the noun. For thgl@dsle words in Experi-
ment 1, L2 was well-aligned at some speaker-dependent fistahde before or after
the end of the adjective, and it was also aligned to trail Hioate speaker-dependent
fixed duration, regardless of clitic placement or even tles@nce of clitics. In broad
focus but not narrow focus, there was a main effect of clibsipon: for 1W place-
ment, L2 was aligned earlier than for 1C placement. We dst@salignment further
in Chapter 4. Unlike pitch peak retraction in narrow compaie broad focus, pitch
peak retraction as a function of clitic placement has nonhlzkscussed previously in

the literature and is discussed further in Chapter 4.

2343 H2

The noun was deaccented in the adjective narrow focus ¢ongd#o the H2 peak was
not present or very reduced. Thus, as discussed above i052@.4, H2 was labeled
at the offset of the second vowel in the noun for all tokensarraw focus, solely for
Fo comparison acrossocusconditions. Alignment of the labeled points for H2 was
irrelevant in narrow focus, and we only examined H2 alignmerbroad focus. We
measured H2 alignment with respect to the onset of the noen,tihe onset of the

stressed syllable, as schematized in Figure 2.3.4.3 Below.

There was a main effect f@LiTic PosiTION for all speakers, c.f. Table 2.3.4%3.

8This alignment choice was based on findings on H1 alignmelmtdad focus discussed in Chapter
3in Section 3.2.1.1.

SWhen H2 alignment was measured with respect to the onsefsetaff the second vowel in the
noun, all speakers except S3 showed a main effeatiforic PosITION. For H2 alignment to the offset
of the stressed syllable, only S4 showed a main effect, agnl tther speakers have p-values ranging
from 0.061 to 0.072.
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Broad 1C Broad 1W
H2 H2
; [y /1

Adj

Adj \
Manjina

Noun Manjina
3 malina\ W
['CV(N) 1C /\N me je
Verb

me je

Verb

C mamila
mamila

(a) H2 alignment in broad focus, 1C placement (b) H2 alignment in broad, 1W placement

Figure 2.20: Schematic of measured H2 alignment to the afgée noun in broad
focus for 1C and 1W.

H2 was aligned significantly earlier for 1W clitic positidmein 1C for all speakers, and
H2 alignment for 1C was not significantly different from H2gaiment for no clitics
in the utterance, see Figure 2.3.4.3. In the figure, thegstiroutliers to the right for
1C clitic placement for S3 was due to instances where thekepee@ached the H near

the onset of the clitic string.

ANOVA-H2, | S1 S2 S3 S4

broad focus

CcLITIC POSK | F(1,76) =| F(1,67) =| F(1,70) =| F(1,75) =

TION 6.36, p =[10.02, p =478, p =/26.27, p =
0.014 2.3e-3 0.032 2.2e-6

Table 2.18: ANOVA results for H2 alignment to the onset ofshessed syllable in the
noun for the factocLiTiC POSITION. All speakers showed a main effect foriTiC
POSITION
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H2 alignment to onset of stressed syllable in houn
for no clitics, 1C and 1W clitic positions
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Figure 2.21: Alignment of H2 to onset of stressed syllablenio clitics, and 1C and
1W clitic position for all speakers.
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ANOVA- S1 S2 S3 S4

L3, cLITIC

POSITION

FOCUS F(1,76) =| F(1,67)=2.40 F(1,70) =| F(1,76) =
1233, p = p=0.13,ns.|6.70,p=0.01] 51.70, p =
7.5e-4 3.9e-10

CLITIC F(1,76) =| F(1,67)=3.59 F(1,70) =0.12| F(1,76) =

STRING 99.10, p =/ p=0.063,ns| p=0.72,n.s. | 9.09, p =

LENGTH 2.0e-15 3.5e-3

Table 2.19: ANOVA results for L3 alignment to the midpointtbé word-initial con-
sonant in the verb in broad focus.

In summary, for the H2 pitch peak in the noun, clitic placemiead the effect
that 1W placement was associated with an earlier alignmietiteoH peak than 1C

placement.

2344 L3

As for H2, we only examined L3 alignment in broad focus. Thigsvbecause, in
narrow focus, L3 was labeled at a fixed point at the offset effitst vowel in the
verb since there was deaccentuation. Measuring L3 to thpamtof the word-initial
consonant in the verb, see Figure 2.3.4.4, all speakers maaira effect ofcLITIC
POSITION, except S2. S1 and S4 had main effectsdortTiC STRING LENGTH, and
S1 but not S4 showed a significant interact@nTIC POSITION X CLITIC STRING
LENGTH, F(1,76) = 5.43, p = 0.022. Posthoc tests showed that S1 hadréar L3
alignment for 1W placement only for a clitic string of lendtl(t(38) = 5.44, p = 3.30e-
6) and not for a clitic string of length 2, and S4 had L3 aligsaghificantly earlier for

a clitic string of length 1 compared to for a clitic string ehigth 2 for 1C placement.
10

103 alignment to the onset of the verb or onset of the stresseehin the verb gave the same pattern
of results, except for an additional main effectmfiTic STRING LENGTHfor S2 (F(1,76) =5.31,p =
0.024) for alignment to the onset of the stressed vowel irvénb.
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Manjina
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Noun : Manjina
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(a) L3 alignment in broad focus, 1C placement(b) L3 alignment in broad focus, 1W placement

Figure 2.22: Schematic of measured L3 alignment to the nindpd the word-initial
consonant in the verb in broad focus for 1C and 1W.

Figure 2.3.4.4 shows L3 alignment to the midpoint of the winitial consonant
in the verb. For all speakers but S2, L3 alignment was signitly earlier for 1C than
1W clitic placement. For S2 and S4, L3 alignment for 1C plagetwas to the onset
of the verb, as can be seen in Figure 2.3.4.4, but alignmert\io placement was

appoximately the midpoint of the word-initial consonanthie verb.

In summary, in broad focus, the alignment of H2, the noun peakl L2, the
low target between the adjective and the noun, was earlrei\é placement than
1C placement for all speakers, but the alignment of L3, thetkrget between the
noun and verb, was earlier for 1C placement for three spsakEhese effects are

schematized in Figure 2.3.4.4.

2.3.4.5 Experiment 1 summary

In Experiment 1, we were able to replicate many of Smiljag@i@04)’s results for the
prosodic realization of narrow focus. We found that, in oarfocus on the adjective
compared to broad focus, speakers lengthened the stressetin the focused adjec-

tive, retracted the pitch peak H1 in the adjective and thettmval target L2 following
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L3 alignment to midpoint of word—initial consonant in verb
for 1W and 1C clitic positions in broad focus
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Figure 2.23: Alignment of L3 to midpoint of word-initial cennant in verb for all
speakers. The vertical line (x=0) marks the point of aligntnéhe midpoint of the
word-initial consonant in the verb.
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L3 alignment to the onset of verb
for W and 1C clitic positions in broad focus
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Figure 2.24: Alignment of L3 to onset of verb for all speakérke vertical line (x=0)

marks the point of alignment, the onset of the verb.
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(a) Broad focus, 1C placement
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Figure 2.25: Schematic for earlier alignment of H2 and L2 katelr alignment of L3
in 1W placement compared to 1C placement in broad focus.
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the adjective, and, (with normalization), raised the ppelak H1 and lowered the low

tonal target L2.

However, we found differences from Smiljanic (2004) in thigrament of the re-
tracted tonal targets H1 and L2 in narrow focus on the adjectSmiljanic (2004)
found that, for Zagreb Croatian speakers, in disyllabiitialty stressed target words,
H1 shifted from the posttonic syllable in broad focus to tbeit¢ syllable in narrow
focus. Smiljanic therefore proposed that Zagreb spealars pragmatic rather than
lexical pitch accents: L*+H in broad focus and L+H* in narré@acus. In our study
with initially stressed trisyllabic words, we found that Hhlbroad focus fell in the sec-
ond syllable, posttonically, and this was consistent withilfanic’s proposed L*+H in
broad focus. However, we found that H1 in narrow focus didmeatessarily fall on
the tonic syllable, a result not consistent with Smiljasijgfoposed timing for L+H* in
narrow focus: rather, H1 tended to fell anywhere from the @frttie stressed syllable
to the end of the consonant in the syllable following thesstegl syllable. Although the
alignment of the pitch accents for broad and narrow focusomad was not as strict
as proposed by Smiljanic, we still saw the same pattern cdeon in narrow focus,

showing contrast in alignment between pitch accents foadbend narrow focus.

We also found results for L2 alignment different than thogpdthesized. Based
on Smiljanic (2004), Godjevac (2000b, 2005), and Radaniwicic (1988, 1996), we
expected L2 in narrow focus to fall at the right edge of theuk®d adjective, before

the clitic string:

(6) Hypothesized L- retraction in narrow focus on adjectarel W placement

Broad focus:ADJ clitics L- NV
Narrowfocus:[ADJ]roc L- clitics NV

While we found that L2 did generally fall at the end of theiclgtring or later in broad
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focus, L2 in narrow focus did not fall consistently at thehtigdge of the adjective, but
rather, fell before the end of the adjective for two speakatrthe end of the adjective
for one, and after the end of the adjective for another. Tix¢ cteapter, Chapter 3, is

devoted primarily to further investigating L2 alignment.

In addition to results on the prosodic realization of narfoaus, we found that 1W
and 1C clitic placements did have different prosodic redions, but only in broad
focus and not in narrow focus. Thus, in narrow focus, we fonndevidence for
a prosodic-syntactic focal marking tradeoff: there was vidence that because the
word order in 1W placement marked narrow focus, there waspessodic marking
of narrow focus for 1W than for 1C. In broad focus, the aligningf H2, the noun
peak, and L2, the low target between the adjective and tha,neas earlier for 1W
placement than 1C placement for all speakers, but the aéghof L3, the low target
between the noun and verb, was earlier for 1C placement fee tspeakers. We dis-
cuss whether these results are consistent with an inheremsgtiood of 1W in Chapter

4 in Section 4.3.

Finally, we were unable to find any evidence for pre-boundiemgthening across
speakers to support a boundary after the adjective for reitidé placement and/or
narrow focus on the adjective. Therefore, we found no pesdurational evidence for
Radanowi-Kocic's proposed prosodic break following the adjective for IMtpment
in narrow focus, or for any other prosodic phrase boundaey #ie adjective after 1IW

placement or under narrow focus.
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CHAPTER 3

Experiment 2: Alignment of the focal phrase accent

3.1 Introduction

For Experiment 2, we designed target words to vary in lengihuestigate the align-
ment of the low tone, L2, following the narrowly focused tirgvord. In Experiment
1 in Chapter 2, we already found evidence that our initialdtlipsis regarding L2

alignment in narrow focus was incorrect:

(2) Hypothesized L- retraction in narrow focus on adjectael W placement

Broad focus:ADJ clitics L- NV
Narrowfocus:[ADJ]roc L- clitics NV

For three syllable adjectives under narrow focus, we folwadl the L2 target was not
necessarily aligned at the end of the adjective, but thatdu®dcfall before or after the
end of the adjective, depending on the speaker. Experiménttds chapter varied
word length in the focused word to determine if L2 was a bomdiene aligned at
the right edge of the focused word or a focal phrase accemeusssarily aligned to
a boundary. The two factors in the experimental design wereswoRD LENGTH (1-

4 syllables) androcus (broad, narrow). Section 3.1.1 describes the materialthfor
experiment; Section 3.1.2 describes the analysis proee8ection 3.2 presents the re-

sults for the experiment and is split into a section abouaffocus 3.2.1 and a section
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about narrow focus 3.2.2; Section 3.3 summarizes the fisdimgthe experiment.

3.1.1 Materials

The stimuli were elicited in broad as well as narrow focushed the alignment of L2
in broad focus could serve as a baseline comparison for itpenaént of the putative
focal phrase accent in narrow focus. Elicitation contestsbiroad and narrow focus
were as in Experiment 1, with ‘What happened yesterday?bfoad focus and Y/N

guestions eliciting corrective focus for narrow focus.

The number of syllables in the target words ranged from 1 todithere were six
items per word length condition. The target words wereafiitistressed adjectives
and nouns and were elicited in carrier sentences with a @11 syllables. Some
example stimuli for narrow focus are given below in (2) anyl ¢hd the full set of

guestion/answer pairs is given in the Appendix in SectighA.

(2) 1 syllable target word

a. Je li Vas njen nalaz raspolozio?
AUX.3s Q 2s.pl3s.fem.posseportcheered
‘Did her doctor’s report put you in a good mood?’

b. (Ne), MOJme je nalaz raspolozio.
(NEG),MY 1sg.ACCAUX.3sgreportcheered
‘(No), MY doctor’s report put me in a good mood.’

(3) 4 syllable target word

a. Je li Vas karcinomranio?
AUX.3sQ 2s.plcancer wounded
‘Did cancer leave you stricken?’

b. (Ne), MALARIJAme je ranila.
(NEG),malaria  1sg.ACCAUX.3sgwounded
‘(No), MALARIA left me stricken.’
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As seen in the examples above, the target words occurreenseninitially and were
always followed by the clitic stringne je (1sg.ACC AUX.3sg). Thus, for sentences
with target adjectives, e.g. (2), the 2P clitic position ifgaed to be 1W, while for sen-
tences with target nouns, e.g. (3), clitic position wadéwant or ambiguous between

1W/1C.

The sentences were designed to avoid tonal crowding so retcents were at
least one syllable apart, and to avoid segmental pertarmtn the ky contour, non-
sonorants were avoided in the stimuli as much as possible tBthe difficulty of
finding sonorant stimuli, we did not control for vowel quglisyllable structure, or
pitch accent in this stimuli set. Based on data from the pviatk described in the Ap-
pendix in Section A.1, it was not expected that these factotise part of speech of the
target word would affect the alignment for the speakers héngilot work, we found
that in narrow focus on sentence initial target words, L2 alaged to a fixed point in
the target word in the second or third syllable (dependinghenspeaker), regardless
of whether it was a noun or adjective or how many syllablesevierthe target word
or what pitch accent the word had. Further pilot work maraging syllable structure

suggested that syllable structure might not affect L2 atignt, either.

Since the target words included both adjectives and nourtatathe syntactic
structure was not constant across the stimuli, we attemiotdzhlance the part of
speech of the target word across conditions between addsaind nouns; our stimuli
set had four adjectives for 4 syllable words so that we hadrmaee adjective than
noun in the entire stimuli set, but the stimuli were otheealimlanced within syllable
conditions. 144 sentences per speaker were recorde@d(@ LENGTH) X 2 (FOCU9S
X 6 items x 3 repetitions) for this stimuli set, from whicheleritems for the 3 syllable
condition were reused from the 1W, 2 clitic condition in Expeent 1. The target

words used in the stimuli set are given below in Table (3). Weded morphological
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Syllables Target word Gloss Part of speech
lan flax noun
lim sheet metal noun
noj ostrich noun
1 .
gol naked ad;.
moj my ad;.
njen her ad;.
majmun monkey noun
mama mama noun
mula mule noun
2 ) , .
Lanin Lana’s adj.
Manjin Manja’s ad;.
Ninin Nina’s ad;.
domino domino noun
marama shawl noun
moruna beluga noun
3 : , .
Hanina Hana’s ad;.
Sanjina Sanja’s ad;.
malena small ad;.
malarija malaria noun
ironija irony noun
4 minimalni minimal ad;.
nemoralni amoral ad;.
nenormalni abnormal ad;.
nominalni nominal ad;.

Table 3.1: Target words for Experiment 2.

boundaries at the offset of the second syllable becausemii showed L2 occurring
close to after the second syllable, and we wanted to insatehk L2 was not falling

at morphological boundaries.

Additionally, we elicited some target words with noniniséress, e.gmeni ‘menu’,
alu'minij ‘aluminium’, mari'nada ‘marinade,’ to preliminarily probe the interaction of
position of stress in the target word and the L2 low tone. likete a boundary tone at
the end of the target word, the position of stress shouldffettats alignment, unless a

very late peak in the word due to stress near the end of the eaurskd tonal crowding
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next to L2. If L2 alignment was sensitive to stress placenteatsystematic fashion,
e.g. if L2 was aligned later for later placement of stresentthis would be evidence

for L2 being part of a pitch accent or a focal phrase accentbua boundary tone.

Two of the nonintially stressed target words were also usela main stimuli set
in a variant pronunciation with initial stress. In colloguiZagreb dialect, the words
have noninitial stress, but in formal speech, they arealtytstressed, e.gna'larija vs.

‘malarija ‘malaria’ ori'ronija vs. ‘ironija ‘irony’. 1

3.1.2 Analysis

Analysis of data was carried out as in Experiment 1, althdegter landmarks were
labeled. Tonal landmarks labeled were L1, H1, and L2 for #iget word; L1 was
not analyzed because perturbations of tgecéntour due to the presence of initial
stops, nasals, or voiceless segments in target words midknia of L1 unreliable.
Segmentation landmarks labeled for tonal alignment arsalysre the onset of the
target word, the offset of the stressed syllable in the tamged, the offset of the target
word, the offset of the clitic string, and the onset of thessed syllable in the word

following the target word.

For correlation analyses, all time points were aligned ¢atiset of the target word.
Because some dependent variables showed nonnormal dfitnib, all analyses were
done using nonparametric Spearman rank-order corretatith added jitter to break

ties in the ranking.

Two of the speakers, S3 and S4, were unable to comfortabfjuseotwo of the four syllable items
with initial stressmalarija andironija, so data for these words was missing for these speakers.
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3.2 Results

All speakers showed main effects febcus WORD LENGTH, and a significantocus
X WORD LENGTH interaction for tonal alignment of L2 and H1, cf. Table 3.2dve
which shows results from a 2-way repeated measures ANOVA Zaaligned to the
end of the target word. Tonal targets were aligned earlieramow focus. Thus, we

analyzed tonal alignment separately within eacktus condition.

ANOVA-L2 S1 S2 S3 S4

alignment

FOCUS F(1,140) =| F(1,134) =| F(1,128) =| F(1, 110) =
75.12, p =| 9545,p<2e-16|38.37, p =|14282, p <
9.84e-15 7.38e-9 2e-16

WORD LENGTH | F(1,140) =| F(1,134) =| F(1,128) =| F(1, 110) =
255.21, p <| 57260, p <| 146.04, p </ 38935 p <
2e-16 2e-16 2e-16 2e-16

FOC X WORD | F(1,140) =| F(1,134) =| F(1,128) =| F(1, 110) =

LEN. 1991, p ={7730, p =[1681, p =|9149, p =
1.65e-5 6.29e-15 7.31e-5 3.89%e-16

Table 3.2: ANOVA results for L2 alignment to the end of thegttrword for fixed
factorsrFocusandwoRD LENGTH. All speakers showed main effects feocusand
WORD LENGTH and a significant interactiorOCUS X WORD LENGTH

We first discuss tonal alignment in broad focus in Section13dhd then tonal

alignment in narrow focus on the adjective in Section 3.2.2.

3.2.1 Broad focus

In broad focus, we hypothesized from Smiljanic (2004) that low tonal target fol-
lowing the target word, L2, would fall at the offset of thetiistring. Additionally,
we hypothesized that H1, the i the target word, would fall posttonically but had
no further predictions, e.g. whether H1 would align to aipatar syllable or fall at a

fixed duration following the stressed syllable.
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3.2.1.1 H1 alignment

Although the alignment of L2 was the main object of invediigafor Experiment 2,
because L2 alignment may also be affected by H1 alignmenglseeinvestigated H1
alignment. In general, H1 was aligned to a fixed duratiorofelihg the onset of the
target word, i.e. the onset of the stressed syllable, fapahkers. This is shown below
in Figure 3.2.1.1. The results of the one-way repeated mea®ANOVA with WORD
LENGTH as the fixed factor for the dependent variable H1 alignmettt veispect to
the onset of the target word are given in Table 3.2.1.1 be@unly S3 shows a main
effect of WORD LENGTH, and posthoc tests with Bonferroni corrections show that th
main effect is due to a significant difference between the hjnment for 2- and
4-syllable words and 2- and 3-syllable words. Table 3.2alsb shows means and

standard deviations for the time elapsed to the H1 peak ff@ronhset of the target

word.

ANOVA- | WORD Mean/S.D.

H1, LENGTH (ms)

broad

focus

S1 F(3,68)=0.44, | 288+ 75
p=0.72,n.s.

S2 F(3,63)=2.08, | 315+ 50
p=0.11, n.s.

S3 F(3,62)=5.47, | 333+ 100
p=21e-3

S4 F(3,62)=1.62, 262+ 42
p=0.19, n.s.

Table 3.3: ANOVA results for H1 alignment with respect tayetrword onset in broad
focus withwoRD LENGTH as the fixed factor for S1, S2, S3, and S4 and mean and
standard deviations for time elapsed from target word otesétl. The mean and
standard deviation over all speakers was 2875 ms.

The H1 peak in broad focus mostly occurred after the tonilabigd, even for 1-
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H1 alignment to onset of target word in broad focus
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Figure 3.1: Time elapsed to H1 peak from onset of target wotatoad focus across
word lengths for all speakers.
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syllable words, in which case a posttonic H1 peak occurreshdhe clitic string. For

1 syllable-words, though, speakers sometimes aligned Hiwihe tonic syllable,

i.e. before the end of the target word. Figure 3.2.1.1 beloows the alignment of
H1 to the offset of the stressed syllable. Comparing Figu2el3l and Figure 3.2.1.1
especially for 1-syllable words suggests that H1 alignnmerihe onset of the target
word (for the initially stressed words, the same as the ooistite stressed syllable) is
better able to account for variance in H1 across word lerttjidns H1 alignment to the

offset of the stressed syllable in broad focus.

A one-way repeated measures ANOVA WitloRD LENGTH as the fixed factor for
the dependent variable H1 alignment with respect to theebifsthe stressed syllable
in the target word showed a main effect for all speakers sist@ith Bonferroni adjust-
ments indicated that for S2, H1 alignment for 1-syllabled#owvas significantly earlier
than for all other word length, and for S1, the same was treegbbetween 1- and 3-
syllable words. For S3, 1-syllable words had a significaa#lglier H1 alignment than
for 3-syllable words, and additionally, 2-syllable wordsdhan earlier alignment than
3-syllable words. For S4, 1-syllable words had a signifiyegdrlier H1 alignment for

4-syllable words than 1-syllable words.

For H1 alignment to be to a fixed duration for speakers, it &khoat be correlated
to other quantities; and, in fact, correlation analysegpsuparget word duration as a
contributor to the variance in the alignment of H1 only fort®® no other speakers, as
shown in the scatterplot and Spearman’s rank correlatiefficeents for target word

duration in Figure 3.2.1.1.

In summary, H1, the pitch peak in the target word, fell pasttally, as hypothesized—
even for 1 syllable target words, where it generally ocalimethe clitic string. H1 fol-
lowed the onset of the stressed syllable at a speaker-depefixed duration. While

for 2 through 4 syllable words, H1 could be described for nspstakers as occurring
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H1 alignment to offset of stressed syllable in broad focus

-100 O 100 200 300 400

S1 S2

Syllables in target word
n
w
n
s

1o {{e }- .
T T T T T T T T T

I
-100 O 100 200 300 400
Time (ms)

Figure 3.2: Alignment of H1 to offset of stressed syllablémad focus across word
lengths for all speakers. The vertical line (x=0) marks tbmpof alignment, the offset
of the stressed syllable in the target word.
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Correlation of H1 alignment and Word duration
in broad focus
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Figure 3.3: Correlation of H1 and target word duration inaatdocus for all speakers.
The linear regression best-fit lines are shown for each gpe&8pearman’s rank cor-
relation coefficients for for S1-S4, respectively, wpre 0.16, p = 0.18, n.s. (S1p =
0.22,p=0.078, n.s. (S2,=0.33, p = 6.8e-3 (S3p =0.010, p =0.94, n.s. (S4).
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in the second syllable, immediately following the toniclalle, this description can-
not explain H1 alignment for 1 syllable target words, whieltmo posttonic syllable,

unless the clitic string is counted as part of the word.

3.2.1.2 L2 alignment

In broad focus, as hypothesized, L2 generally aligned toffset of the clitic string

for all target word lengths in all speakers except S3, as showigure 3.2.1.2 below.

The results of the one-way repeated measures ANOVAw@RD LENGTH as the
fixed factor for the dependent variable L2 alignment withpexg to the offset of the
clitic string are given in Table 3.2.1.2 below. Only S1 shdvaemain effect ofivORD
LENGTH, and posthoc tests with Bonferroni adjustments showedtiigamain effect

was due to a significant difference between the L2 alignmentLf and 4-syllable

words.
ANOVA-L2 alignment in broad focus WORD LENGTH (1, 2, 3, 4 syllables
S1 F(3,68)=3.05, p = 0.034
S2 F(3,63)=1.28, p =0.29, n.s.
S4 F(3,68)=2.56, p = 0.063, n.s.

Table 3.4: ANOVA results for L2 alignment with respect tosgt of clitic string in
broad focus withwORD LENGTH as the fixed factor for S1, S2, and S4.

For S1, L2 could be aligned earlier in the clitic string forylable target words.
In contrast, for S1, for 1 syllable target words, L2 was gaetaligned to the onset of
the first vowel in the following word. For S3, L2 alignment wasiable, but was gen-
erally to the onset of the first vowel in the word following ttaeget word. Alignment
of L2 to the onset of the first vowel in the word following thegat word is shown
in Figures 3.2.1.2 and 3.2.1.2 below for S1 and S3. Additignene L2 alignment
was complicated for S1 and S3 because both speakers ocsialigned L2 to a
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L2 alignment to offset of clitic string in broad focus
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Figure 3.4: Alignment of L2 to offset of clitic string in brddocus across word lengths
for all speakers. The vertical line (x=0) marks the pointlagranent, the offset of the
clitic string.
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noninitial stressed syllable in the verb, ertasamario, which skewed L2 alignment

to the right.

L2 alignment to V1 onset in word following target word
in broad focus (S1)

I I I I
41 r------1 o  |---- |
2
o ' |
; 1 1
B 3 T °
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8
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(7] |
() |
o 2 r---4 @ )
('_U |
; |
(@)
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Figure 3.5: Alignment of L2 to onset of first vowel in word folling target word in
broad focus across word lengths for S1. The vertical lineDxmarks the point of
alignment, the onset of the first vowel in the word followitng ttarget word. For S1,
this is an alignment target only for 1 syllable words.

Correlation analyses support “target word+clitic strimlyiration or “target word”
duration as a main contributor to the variance in the aligmmoéL2, as shown in the
scatterplot and Spearman’s rank correlation coefficiet%arget word+clitic string”

and “target word” duration in Figure 3.2.1.2. The outlienghe upper-left quadrant
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L2 alignment to V1 onset in word following target word
in broad focus (S3)
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Figure 3.6: Alignment of L2 to onset of first vowel in word folling target word in
broad focus across word lengths for S3. The vertical lineD{xmarks the point of
alignment, the onset of the first vowel in the word followiihg target word.
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for S1 and S3 correspond to L2 targets that were aligned tmtialstressed syllables

in the verb following the target word.

The scatterplot and coefficients for target word durati@ne] not including the
clitic string, are similar. This suggests that the duratdrihe clitic string had low
variability, and indeed, the duration of the clitic stringdha mean and standard devia-
tion of 223+35 ms across speakers in all conditions, and for only broaasi@?2133

ms.

Correlation analyses also supported H1 alignment as aibotdr to the variance in
the alignment of L2 in broad focus, for S1 and S3, as showndarstiatterplot in Figure
3.2.1.2 and Spearman’s rank correlation coefficients hestthough H1 alignment
explains much less of the variance than “target word+dditicng” duration or “target

word” duration.

In summary, broad focus, L2 following the target word wasegally aligned to the
offset of the clitic string, as hypothesized, and its aligminwas strongly correlated
with “target word+clitic string” duration and “target wdrdluration for all speakers.
H1, the pitch peak in the target word, followed the onset ef stressed syllable at
a speaker-dependent fixed duration, typically in the pogttsyllable, even for 1-
syllable words. Our results for broad focus provided a lasdbr results in narrow

focus, discussed in the following section, Section 3.2.2.
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Correlation of L2 alignment and Word+clitic string duration
in broad focus
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Figure 3.7: Correlation of L2 and “target word+clitic stginduration in broad fo-
cus for all speakers. The linear regression best-fit linessaown for each speaker.
Spearman’s rank correlation for all speakers correspotulag-value < 2.2e-16, and
were, for S1-S4, respectively,= 0.65, 0.88, 0.70, 0.86. These coefficients for L2 and
“target word” duration wer@ = 0.67, 0.84, 0.65, 0.87.

93



Correlation of L2 alignment and H1 alignment
in broad focus
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Figure 3.8: Correlation of L2 and H1 alignment in broad fotwsall speakers. The
linear regression best-fit lines are shown for each spe8kearman’s rank correlation
coefficients for S1-S4, respectively, wgrye= 0.31, p = 9.3e-3 (S1p =0.12, p = 0.35,
n.s. (S2)pp =0.35,p=4.4e-3(S3p =0.12, p =0.32, n.s. (S4).
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3.2.2 Narrow focus

In narrow focus, our main interest was understanding tlgmaient of L2: Experiment
1 suggested that perhaps it was not a boundary tone alignibe tight edge of the
focused domain. Below, we discuss H1 alignment in Secti@r23L, since it could be

relevant for L2 alignment, and then L2 alignment in Sectich&2.

3.2.2.1 H1 alignment

Alignment of the H1 peak in narrow focus was to a fixed duratifiar the onset of the
stressed vowel, as shown in Figure 3.2.2.1. Alignment ofdithé onset of the target
word or the offset of the stressed syllable was unsupporeduse it was unable to
account for variance in alignment across word lengths. ttiqudar, alignment of H1
to the offset of the stressed syllable could not account tbaknment in 1-syllable
words as H1 was aligned before the end of the target wordbeéore the offset of
the stressed syllable, yet H1 alignment for longer words gexgerally to posttonic

syllables.

A one-way repeated measures ANOVAs WithtoRD LENGTH as the fixed factor
for the dependent variable H1 alignment with respect to tisebof the stressed vowel
showed a main effect ovORD LENGTH for S3. However, posthoc tests found no
significant differences for this speakers. Results fromANOVA and means and

standard deviations are given in Table 3.2.2.1.

Correlation analyses supported duration from H1 to thetarfdbe stressed sylla-
ble as a main contributor to the variance in the alignmentbfrtharrow focus for all
speakers, as shown in the scatterplot and Spearman’s ramfation coefficients for

target word duration in Figure 3.2.2.1.

In summary, we found that the H1 peak in the target word inavarfiocus was
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H1 alignment to onset of stressed vowel in narrow focus
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Figure 3.9: Alignment of H1 to the onset of stressed vowelamrow focus across
word lengths for all speakers. The vertical line (x=0) mdHespoint of alignment, the
onset of the stressed vowel.
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Correlation of H1 alignment and duration to
onset of stressed vowel in narrow focus
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Figure 3.10: Correlation of H1 and duration to onset of sedsvowel in target word
in narrow focus for all speakers. The linear regression-figgtes are shown for each
speaker. Spearman’s rank correlation coefficients for 1668, respectively, wene =
0.67,p<2.2e-16 (S1p =0.80, p< 2.2e-16 (S2p =0.44, p = 2.8e-4 (S3p = 0.66,
p = 6.8e-8 (S4).
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Speakerl WORD LENGTHH1- V1 onset| Mean and S.D. (ms
S1 F(3,68)=2.21, p =0.09, n.s.| 160+ 30
S2 F(3,67)=0.36, p =0.78, n.s.| 158+ 28
S3 F(3,62)=3.04, p =0.04 102+ 44
S4 F(3,62)=1.05,p=0.38,n.s.| 131+ 28

Table 3.5: ANOVA results for H1 alignment to the onset of thressed vowel in the
target word in narrow focus wittivORD LENGTH as the fixed factor for S1, S2, S3,
and S4 and mean and standard deviations for this duratiosh&8ed a main effect
for WORD LENGTH, but posthoc tests found no significant differences. Themagal
standard deviation for all speakers was #3821 ms.

aligned at a fixed duration after the onset of the stresse@Movthe target word.

3.2.2.2 L2 alignment

Based on results on L2 alignment from Smiljanic (2004), weeeted L2 in narrow
focus to be aligned to the offset of the target word, at thenblaty between the target
word and the clitic string. However, this was not the caseshasvn in Figure 3.2.2.2.
From the plots, it is clear that L2 alignment with respecthe target word offset is
dependent on the target word length, which would not be tee da_2 was a word
boundary tone at the right edge of the target word. While L2digyllabic words,
which had the same word length as target words from Smiljg2004), fell close to
or at the offset of the target word, this was not true wordstbéplengths: L2 for 4-
syllable words fell well before the target word offset, wias L2 for 1-syllable words

fell after the target word offset.

Since L2 in narrow focus is not a boundary tone, we investigaither possi-
bilities for its realization falling at a fixed duration afte(1) the onset of the target
word/stressed syllabke(2) the H1 peak, (3) the onset/offset of the stressed vowel.

Alignment to the offset of the stressed syllable was unstippdecause it was incon-

2The onset of the target word was identical to the onset oftilessed syllable for our main stimuli
set since all words were initially stressed.
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L2 alignment to offset of target word in narrow focus

-400 -200 0O 200
|

S1 S2

Syllables in target word
n
w
n
s

I I
-400 -200 O 200

Figure 3.11: Alignment of L2 to offset of target word in nasrdocus across word
lengths for all speakers. The vertical line (x=0) marks thepof alignment, the
offset of the target word. For disyllabic words, the wordddnused in target words
for Smiljanic 2004, alignment is close to or at the targetdvoifset for all speakers.
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sistent across word lengths. However, alignment to thetaidbe target word (also
the onset of the stressed syllable), the H1 peak, or to thet@fithe stressed vowel
were all plausible based on statistical analyses. One-g@gated measures ANOVAs
with WORD LENGTH as the fixed factor for the dependent variable H1 alignmetit wi
respect to these different landmarks showed a main effeatadD LENGTH for all
three for some speakers. However, posthoc tests found ndisamt differences for
alignment to H1 or to the onset of the stressed vowel, althabgy did show signif-
icant differences for alignment to the onset of the targetdimetween 3-syllable and
1- and 2-syllable words for S3 and between 1-syllable angllatde words for S2.
Thus, alignment of L2 to either H1 or the onset of the stres®seekl better accounts
for the variance in the data than alignment to the onset ofattgeet word/stressed syl-
lable. We can also rule out alignment to the target word doaséd on evidence from
noninitially stressed words (Section 3.2.3), which shduwet shifts in the position of

stress in the target word cause concomitant shifts in L2 adignt.

L2 alignment to H1 and to the onset of the stressed vowel iwsloFigure 3.2.2.2
and Figure 3.2.2.2, respectively, and in Table 3.2.2.2l@eadsults from the one-way
ANOVA for L2 alignment in narrow focus to H1 and to the onsetlu# stressed vowel

in the target word.

Speakern WORD LENGTH, L2 - H1 WORD LENGTH, L2 - V1 onset
S1 F(3,68)=1.27,p =0.29, n.s F(3,68)=2.20, p =0.09, n.s.
S2 F(3,67)=5.34,p=2.3e-3 | F(3,67)=2.05,p=0.12, n.s.
S3 F(3,62)=2.01, p =0.12, n.s. F(3,62)=4.31, p = 7.9e-3

S4 F(3,62)=0.62, p = 0.60, n.s F(3,62)=1.18, p=0.32, n.s.

Table 3.6: ANOVA results for L2 alignment with respect to Hidahe onset of the
stressed vowel in the target word in narrow focus witbRD LENGTH as the fixed
factor for S1, S2, S3, and S4. S2 and S3 showed main effectsdap LENGTH, but
posthoc tests found no significant differences.

The fixed duration from the H1 peak to the following L2 and frima onset of the
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L2 alignment to H1 in narrow focus
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Figure 3.12: Time elapsed to L2 from H1 in narrow focus acwssl lengths for all
speakers.
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L2 alignment to onset of stressed vowel in narrow focus
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Figure 3.13: Time elapsed to L2 from onset of stressed vaweairow focus across
word lengths for all speakers.

102



stressed vowel in the target word to L2 is shown in Table %h2low. The tightness
of the distribution of the means is similar between the timetL2 to H1 and the onset
of the stressed vowel, as is the magnitude of the standardties. This suggests that
both the H1 peak and the onset of the stressed vowel are ggtralhg candidates for

being anchor points for alignment of the L2 target.

Speaker Time to L2 after H1 peak (ms) Time to L2 after V1 onset (ms
S1 168+ 34 327+ 43
S2 198+ 32 357+ 44
S3 274+ 73 375+ 82
S4 212+ 45 342+ 51
All 211+ 62 350+ 60

Table 3.7: Mean and standard deviation of time to L2 after kd after the onset of
the stressed vowel in the target word in narrow focus for@kdkers.

Correlation analyses support some contribution of targetiwuration to the vari-
ance in the alignment of L2 in narrow focus for S1 and S3, asahno the scatterplot
and Spearman’s rank correlation coefficients for Word @twgprd) duration in Figure
3.2.2.2. However, the main contributors to the variancedralignment for all speak-
ers is the duration from the onset of the target word to H1hasva in Figure 3.2.2.2

and duration to the onset of the stressed vowel V1 in thettarged, in Figure 3.2.2.2.
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Correlation of L2 alignment and Word duration
in narrow focus
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Figure 3.14: Correlation of L2 and Word (target word) duatin narrow focus for all
speakers. The linear regression best-fit lines are showeefch speaker. Spearman’s
rank correlation coefficients for for S1-S4, respectivelgrep = 0.27, p = 0.02 (S1);
p =-0.049, p=0.69, n.s. (S2p;=0.30, p=0.013 (S3)p =0.08, p =0.54, n.s. (S4).
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Correlation of L2 alignment and H1 alignment
in narrow focus
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Figure 3.15: Correlation of L2 and H1 alignment for all speak (H1 alignment is
measured to the onset of the target word.) The linear reigrebsst-fit lines are shown
for each speaker. Spearman’s rank correlation coefficfenter S1-S4, respectively,
werep = 0.61, p = 3.1e-8 (S1)p =0.88, p < 2.2e-16 (S2p = 0.53, p = 5.7e-6 (S3);
p =0.67,p<2.2e-16, (S4).
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Correlation of L2 alignment and duration to
onset of stressed vowel in narrow focus
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Figure 3.16: Correlation of L2 and duration to onset of steelsvowel in target word
for all speakers. The linear regression best-fit lines apgvator each speaker. Spear-
man’s rank correlation coefficients for for S1-S4, respetyi werep = 0.61, p =
2.3e-8 (S1);p = 0.88, p < 2.2e-16 (S2)p = 0.54, p = 5.2e-6 (S3)p = 0.68, p <
2.2e-16 (S4).
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In summary, L2 in narrow focus could be equally accuratelycdbed as being
aligned to a fixed duration following H1, the pitch peak in fbeused target word, or
as being aligned to a fixed duration following the onset ofdtressed vowel in the
target word. This suggests that L2 is not a boundary tone @i Inot aligned to
the right edge of the focal domain, contrary to predictioasdal on Godjevac (2000a,
2005), Radanog+Kocit (1988, 1996), Smiljanic (2004).

Because we found that the H1 peak in the target word in namowsfwas aligned
at a fixed duration after the onset of the stressed vowel irtaiget word, it is clear
why alignment of L2 to either H1 or the onset of the stressedelds similarly suitable
for explaining the variance in the data for L2 alignment. Hiignment of all three
tonal/segmental landmarks, H1, L2, and the onset of thesttevowel in the target

word is tied together.

3.2.3 L2 alignment and noninitially stressed words

The main stimuli set for Experiment 2 consisted of initiadtlyessed target words to
maximize the distance between the stressed syllable anenthef the word. This
allowed us the luxury of a sufficient expanse of time in thealdo explore L2 align-
ment and to distinguish between L2 alignment to end of thedvaod L2 alignment to

some other landmark prior to the end of the word.

Another way we varied a small portion of the stimuli for Exipgent 2 was in the
position of stress in the target word. This allowed us toiprglarily investigate if L2
would also shift with shifts in the position of stress; we Wwbunot expect this to be
the case if L2 was aligned to the word boundary. We could astrichinate between
H1 being aligned to the onset of the target word and the origbecstressed syllable,

which was impossible to do with initially stressed words.

Results showed that for all speakers, L2 shifted later withimitial compared to
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initial stress. For instance, in Figure 3.2.3, H1 and L2tshlifater as the stressed sylla-
ble moved from the 1stifalarija) to the 2nd fna'larija) to the 3rd syllablerfiari'nada)

of the target word. This is further supporting evidence ti#atthe focal phrase accent
in narrow focus on the target word, is not aligned to the entietarget word. Rather,
L2 is sensitive to the location of the stressed syllable entttrget word, as previously
suggested by the high correlation between L2 alignment andlignment, cf. Figure
3.2.2.2 (recall that H1 itself was found to occur a fixed doraafter the onset of the
stressed vowel in narrow focus, cf. Section 3.2.2.1) andideh L2 alignment and the

duration to onset of stressed vowel, cf. Figure 3.2.2.2.
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Figure 3.17: Alignment of H1 and L2 shifts later as positidrstress in 4 syllable
words shifts from the 1st to 2nd to 3rd syllable.
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3.3 Summary of Experiment 2

In summary, we confirmed by varying target word lengths indétkpent 2 that the low
tonal target L2 following the narrowly focused target wordsmot right-aligned to the
edge of the focal domain, as we had originally hypothesizesttd on RadanatA
Kocic (1988, 1996), Godjevac (2000b, 2005), and Smiljanic (200¢fact, L2 is not
a boundary tone nor a phrase accent aligned to the right ddbe tocal domain, but
a focal phrase accent that follows H1, the pitch peak in tleiged target word, as
well as the onset of the stressed vowel in the target wordspéeaker-dependent fixed
duration. H1 itself in narrow focus follows the onset of thessed vowel in the target
word at a fixed duration, so the alignment of H1, L2, and theebi$ the stressed
vowel in the target word is all tied together. We discuss ¢eraative analysis, that of

L2 as a tone in a pitch accent on the target word, in Sectiobdl@w.

In broad focus, L2 generally fell at the boundary betweent#iget word and
following clitic string, as hypothesized, and H1 was aligree a fixed duration from

the onset of the stressed syllable.
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CHAPTER 4

General discussion and conclusions

In this chapter, we summarize and discuss the findings frartwanstudies. In Section
4.1, we summarize our results on the prosodic realizationanfow focus, and in
Section 4.2 we discuss the implications of our findings ontdimal alignment of the
low tone following the focused element and durations in tifjective for accounts of
2P clitic placement. In Section 4.3, we discuss the interadaif the alternation in 2P

clitic placement and tonal alignment. Finally, Section doficludes the thesis.

4.1 The realization of narrow focus

In Experiments 1 and 2, we were able to replicate many of @mdj(2004)’s results
for the prosodic realization of narrow focus. We found thatharrow focus on the
adjective compared to broad focus, speakers lengthenestréssed vowel in the fo-
cused adjective, retracted the pitch peak H1 in the adgetnd the low tonal target
L2 following the adjective, and, (with normalization), sad the pitch peak H1, and
lowered the low tonal target L2. In addition, following LZyesakers typically showed

postfocal pitch range compression/deaccentuation. Tiressdts are schematized in

Figure 4.1.

However, in Experiments 1 and 2, we also found differencas f&miljanic (2004)
in the alignment of the retracted tonal targets H1 and L2 mavafocus on the adjec-

tive.
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Adj
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(a) Broad focus, 1W placement

Nar 1W

Postfocal pitch range compression/
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"meje Noun
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malina  mamila

(b) Narrow focus, 1W placement

Figure 4.1: Schematic for the prosodic realization of narfoecus for 1W placement
compared to 1W placement in broad focus. H1 is retracted @sdd, L2 is retracted
and lowered, and postfocal pitch range compression/deagi#on occurs following

L2.
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Experiment 1 found that H1 generally did not retract ontottrec syllable in the
focused adjective and Experiment 2 showed that H1 was alighe fixed duration
after the onset of the stressed vowel in narrow focus. InrastitSmiljanic (2004)
found that, for Zagreb Croatian speakers, in disyllabittialty stressed target words,
H1 shifted from the posttonic syllable in broad focus to theid¢ syllable in narrow
focus. Smiljanic therefore proposed that Zagreb spealars pragmatic rather than
lexical pitch accents: L*+H in broad focus and L+H* in narrdacus. Although
data from Experiment 2 in Figure 4.1 shows that H1 in narrosu$owas sometimes
aligned onto the tonic syllable, this was not consistenbsgiall word lengths for all
speakers. Moreover, Figure 4.1 shows that it is for shorteds; up to 2 syllables, that
H1 seems to be aligned onto the tonic syllables, but for lomgeds, H1 alignment
shifts later. Thus, our results are not consistent withiatstming of L+H* pragmatic
pitch accent in narrow focus with the H aligned onto the taytiable for Zagreb
Croatian speakers. Nevertheless, our speakers showeadrtiee aignment contrast
between narrow and broad focus for the pitch accents on thuséal word reported by

Smiljanic (2004): the pitch peak was retracted in narrowufoc
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H1 alignment to offset of stressed syllable in narrow focus
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Figure 4.2: Alignment of H1 to the offset of the stresseday in narrow focus
across word lengths for all speakers in Experiment 2. Thacatldine (x=0) marks
the point of alignment, the offset of the stressed syllablg.is not always aligned to

the tonic syllable.
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4.2 Tonal alignment of L2, adjective durations, and 1W placeent

Moreover, while Radanog@iKocic (1988, 1996), Godjevac (2000a, 200b, 2005) and
Smiljanic (2004) proposed that L2 in narrow focus was aldjteethe right edge of
the focused word, preceding the clitic string, we found th& was not the case: L2
alignment was in fact not dependent on word length. (For tylialsle words, which
were the target word length used in Smiljanic 2004, L2 diduoear the word bound-
ary for our speakers.) Rather, Experiment 2 showed thatig@mlent in narrow focus
was strongly linearly correlated with H1 alignment and theet of the stressed vowel.
Both Smiljanic (2004) and Godjevac (2005) suggested thatdi®d be a phrase ac-
cent, and we propose that L2 is indeed a focal phrase acceci whils the H1 peak
and onset of the stressed vowel at a fixed duration ratheibtbiawg aligned to the right

edge of the focused word.

An alternative analysis of the tight alignment between L2, &hd the onset of the
stressed vowel is that L2 is part of a pitch accent on the tavged. While it was
outside of the scope of our study to investigate the aligrirn€hl, the low tone at
the beginning of the target word, Smiljanic (2004) propobkgdnal pitch accents in
Zagreb Croatian, L*+H in broad focus and L+H* in narrow foc&nce in focus, L2,
the low tone at the end of the target word, is also tied to tlgnaient of the H, then
a possibility is that in narrow focus, a word has a tritonatipiaccent, for instance,
L+H*+L, (without commitment to which tones are starred). Wwver, tritonal pitch
accents are rarely proposed in the autosegmental-metnmaty of intonation (Grice
1995, Libman 2008, de Moraes 2007), so we call L2 a focal ghaasent to be in line
with the analyses from Smiljanic and Godjevac. Revisionsiwhational theory and
further intonational research in BCS may provide evidengaréfer one analysis over

the other.

In any case, because our experiments show that L2 is in fac night aligned
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boundary tone but a focal phrase accent trailing the pitetk ped onset of the stressed
vowel in the focused word at a fixed duration, regardlessit€ gilacement, we have
no evidence for Radana@AKocic’s prosodic break marking the right edge of the focal
domain; we also cannot provide prosodic evidence for a spfistruction account of
1W clitic placement, assuming a (naive) direct mapping frymtactic to prosodic
boundaries. These negative findings are also supported tbgusational studies in
the adjective, when we compared the durations of the lasheerqg last syllable, and
word for the adjective across clitic placements and focusltmns. We were unable
to find any consistent trends of phrase-final lengtheningéraidjective across speak-
ers to support a prosodic break after the adjective in 1\Wephsnt compared to 1C

placement, or even in narrow compared to broad focus.

4.3 The effect of clitic placement on tonal alignment

While our hypothesis regarding L2 alignment was incorreat, hypothesis that 1C
and 1W clitic placements would have different prosodic izagilons was partially

borne out.

In narrow focus, we hypothesized that we might observe &tfith focal marking
from prosody in syntax. Since 1W clitic placement word ordieme could already
mark focus, we hypothesized that in narrow focus, 1W placgmmeaght show less or
no prosodic marking of focus, compared to 1C placement.isfilere the case, then
our Croatian speakers would be behaving like Spanish spgakko use either word
order or intonational cues, but not both simultaneouslyntwk narrow focus (Face
and D’Imperio 2005). However, if 1W showed no difference mgodic marking of
focus compared to 1C placement, then our Croatian speakeisl\we behaving like
Italian speakers, who do use word order and intonation $amabusly to mark narrow

focus (Face and D’Imperio 2005).
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In fact, we found no differences in the prosodic realizatwdriW and 1C place-
ments in narrow focus. Regardless of clitic placement, thective peak H1 followed
the onset of the stressed vowel at a fixed duration and L2welibH1 at a fixed du-
ration: H1 and L2 were globally retracted in narrow focus amgknsitive to clitic
placement. Thus, Zagreb Croatian speakers patterneddili@n speakers rather than
Spanish speakers in using both intonation and word ordes iwumark narrow focus

(Face and D’Imperio 2005).

While we found no differences between prosodic realization 1C and 1W clitic
placements in narrow focus, we did find that 1C and 1W clittwpments had different

prosodic realizations in broad focus.

Clitic placement interacted with prosodic parameters meavays that could be
accounted for due to purely phonetic reasons. Vowel durdtiothe initial stressed
vowel in the adjective was longer for 1C position for two s, S2 and S4. 1W
placement could effectively lengthen the adjective by ttesence of the clitic string
following the adjective. Therefore, vowel duration coukel ¢horter in 1W placement
because the adjective in 1W has shorter segmental durasns longer word. In
broad focus, the peak height of H2, in the noun, was lower fapeakers except S4
for 1W placement compared to 1C placement, and L2 was lowalifepeakers. The
lower Fy can be explained due to the presence of phonetic materizgireg the noun
due to the clitic string, which causes more declination toundefore H2 and L2 in

1W than 1C placement.

But clitic placement also interacted with tonal alignmemtays that could not
be accounted by purely phonetic reasons. For S1 and S4, ckeofaa significant
difference in broad focus between the peak height of H2 ortie of the peak heights
of H1 and H2 for 1C and 1W clitic placements shows that H2 wahdr for 1W

placement than 1C placement, after taking declination adcount. Moreover, in
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broad focus, 1W placement showed, compared to 1C placesetier alignment of
H2 (subject noun peak) with respect to the onset of the naantieealignment of L2
(valley between adjective and subject noun) with respethéoonset of the subject
noun, and later alignment of L3 (valley between subject Dé\aerb) with respect to

the midpoint of the initial consonant in the verb, as sché&medtbelow in Figure4.3.

Broad 1C

H2

Adj i
Manjina \

Noun

; : L3
¢ malina ]
- :/w\\/v
meje " verh

mamila

(a) Broad focus, 1C placement

Broad 1W
~——H2

Adj
Manjina

aw N
me je : :
-~ L2 Verb
mamila

(b) Broad focus, 1W placement

Figure 4.3: Schematic for earlier alignment of H2 and L2 aatér alignment of L3
in 1W placement compared to 1C placement in broad focus. rbevain the lower
figure for 1W placement schematize that H2 and L2 for 1W wetraceed relative to
H2 and L2 for 1C and that L3 for 1W was later relative to L3 for pldcement. H2
and L2 alignment were measured relative to the onset of the;id alignment was
measured relative to the midpoint of the initial consonarthie verb.

These alignment facts could be explained with (1) a wordtleagcount, (2), an

analysis of the clitic string as being in transition from kncto proclitic, and (3)
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retraction of a pitch accent compared to 1C placement. Waudssthe plausibility of

each account below.

Word length account Because in 1C placement, the noun is effectively longer due
to the clitic string following the noun, e.g. [ [Mjvq clitic]pwg, We could explain
the earlier alignment of L2 and H2 in 1W placement becauseathum is effectively
shorter for 1W placement. If the noun is effectively shqrieen L2, if part of a L*+H
pitch accent on the noun, and H2, if a trailing tone in a L*+ktpiaccent on the noun
(Smiljanic 2004), would have less time to be realized. HaveW this were the case,
we would also expect an earlier alignment of H1 for 1W placeimsince the adjec-
tive would be followed by a clitic string in 1W placement anat 1C placement, the
adjective would be effectively shorter for 1W placement, ¢.[Ad]] pwd clitic]pw g

Yet, we did not observe any effect of clitic placement on H@rahent in broad focus,

so the word length account does not seem tenable.

Proclitic analysis account A major reason why L2 alignment occurred earlier for
1W placement in broad focus was because of tokens where Litreccin the clitic
string, even before the onset of the noun, see Figure 2.3anf@xample pitch track
and Figure 2.3.4.2 for alignment data from all speakers2lisla word boundary tone,
as proposed by Godjevac (2000a, 2005), this could suggasthtb clitic string in
1W placement, preceding the noun, could be considered fthedge of the noun and
receive the word boundary tone, as has been suggested &itipsd Godjevac 2000a).
This analysis is also consistent with the earlier alignnadrit3 in 1C placement, in
which the clitic string follows the noun—in this case, théiclstring could act as the

left edge of the following verb.

However, for speakers S2 and S3, L2 for 1W placement was giinaligned to

the clitic string-noun boundary or later, see Figure 223.4lthough these speakers
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did have tokens where L2 occurred on the clitic string. Faséhspeakers, L2 for
1C placement was generally aligned in the first vowel of themand L2 for 1W
placement earlier in the vowel or in the initial consonanthref noun rather than the
clitic string; that is, for these speakers, L2 was retradbedl not onto the clitic string.
An analysis that would account for the data for S2 and S3 akoweald reference a
general retraction of L2, rather than retraction of L2 to¢hgc string at the left edge
of the noun, or, it could be the case that speakers can ofifidoeate the left-aligned

word boundary tone on a preceding 2P clitic string, but nexd n

The analysis of 2P clitics as proclitics is in contradictiontheir traditional de-
scription as enclitics, but there is some evidence that Rieschay be transitioning
from enclitics to proclitics. It has been discussed in tkerditure that auxiliary clitics
can occur after a pause following a heavy constituent (Bitrdi986, BoSkowi 2001,

Percus 1993, Schiitze 1994), cf. the example (20) in Chapter 1

We can better understand this potential transition in piwsattachment by situat-
ing BCS clitics alongside clitics in sister languages, shé&&low in Table 4.3 (Franks
1998, Franks and King 2000, Pancheva 2005).the table, we describe the prosodic
attachment and distribution of clitics in South Slavic laages. BCS clitics cannot ap-
pear in absolute initial position and must appear in secasdipn. The restriction that
clitics cannot appear in absolute initial position is knaagnthe Tobler-Mussafia law,
while the restriction that clitics appear in second positeoknown as the Wackernagel
law (Cavar 1999), so BCS obeys both the Tobler-Mussafia law antvitkernagel

law.

However, Zagreb Croatian could be influenced by Sloveniaaudrse of the prox-
imity of Zagreb to Slovenia. Slovenian can have 2P cliticsentence initial position,

violating the Tobler-Mussafia law, indicating that Slovemi2P clitics are “prosodi-

1Some of this data is still controversial, e.g. the prosottacment of Bulgarian clitics.

120



Language | prosodic | Wackernagel%erb- 1wW? Tobler-
attach- adjacent? Mussafia?,
ment

BCS enclitic 0 0 O O

Slovenian | neutral O [ O O

Bulgarian | neutral O O N/A O

Macedonian| neutral O O N/A O

Table 4.1: Distribution of clitics in South Slavic languagshowing prosodic attach-
ment, if Wackernagel's law is obeyed or if the clitics arebradjacent, if Wackernagel
clitics can undergo 1W placement, and if Tobler-Mussafae ils obeyed.

cally netural, able to function as either proclitic or eticli (Franks and King 2000).
In addition, diachronic evidence from Bulgarian and Mag®dn shows that these lan-
guages used to be 2P clitic languages, but have become F@gyuath verb-adjacent
clitics, i.e. the clitics are syntactically proclitic toglverb (Pancheva 2005). Perhaps
the low targets retracted to the clitic string in our dataiadécation of a gradual change

in BCS from a 2P clitic system to one like in modern Bulgariad &acedonian.

Pitch accent retraction account The proclitic analysis presented above doesn’t seem
to account for the pitch peak retraction we also observednte noun peak, unless
the pitch peak is sensitive to the location of the precedmgtbne, i.e. as L2 gets re-
tracted, H2 gets pulled along. Our study does not provide tbeaddress whether L2 in
broad focus is a word boundary tone (Godjevac 2000a, 20Q&groof a bitonal L*+H
pitch accent (Smiljanic 2004), or, even if L2 is a word boutydane, if H2 alignment
is dependent on L2. If we assume Smiljanic 2004’s analyistsjdgh, together, the ear-
lier alignment of L2 and H2 in broad focus show an earliertpéaccent in the noun for
1W placement in broad focus. This analysis can account fgr88and S2, like S1
and S4, also showed L2 retraction although L2 for these gpealccurred generally
after the clitic string in the noun, without appealing to aker variation as for the pro-

clitic analysis. This pitch accent retraction account doasprovide a straightforward
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explanation for L3 alignment being earlier for 1C placemémiugh.

In Section 4.1, we showed that narrow focus on the adjecsivessociated with
retraction of the pitch peak in the adjective. Thus, theactton of the pitch accent on
the noun could indicate focus on the noun in broad focus foplaement. In Basque,
focus can be signaled by a single cue as subtle as pitch paaktiren (Elordieta
2007). S1 and S4 also had noun peak heights higher than egg®ctieclination, and
pitch peak raising is a characteristic focal marking, cfcta 2.3.3.1. What would
it mean for there to be focus on the noun under broad focuudise conditions?
There could be a couple possibilities: (1) 1W placement tSeleitous under broad
focus conditions and the speakers were producing very uradaitterances (2) 1W
placement is inherently associated with focus and focusiemoun indicated focus

marked on the head of the DP.

Could 1W placement simply not be felicitous under broad $oconditions? For
some speakers, this is certainly the case, such as for Radakaocic, cf. (19) in
Chapter 1. Speaker S2 in our study made a systematic produetror where he
produced narrow focus on the noun in seven tokens in broassfddV placement
stimuli. However, all our speakers found 1W placement ad®e in broad focus;
S4 even preferred 1W placement in broad focus to 1C. Alsospeakers spoke Za-
greb Croatian. Corpus studies show that while the 1W plaoéhes been dying out
in Standard Serbian, 1W placement is more frequent in Stdndeoatian, and 1W
placement is considered more proper in Standard Croatidrused in broad focus

discourse contexts (Alexander 2006, 2008).

If 1W placement was felicitous for our speakers under broads discourse condi-
tions and our speakers were prosodically marking focus endlun in 1W placement,
why the noun and not the adjective? BCS linguists such as ®@SkRadano\i-

Kocic, and Zec mentioned adjective focus as the most naturallgrcontext where
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1W placement was acceptable, cf. Section 1.3.1. It seerhsid W placement, in
addition to being used in discourse contexts where the tdas being focused, can
also be used for discourse contexts where the noun is foc@adspeakers reported

these contexts as natural for 1W placement.

In addition, BoSkowt (2001) suggests that a focus position is available not only
preceding, but also following the auxiliary 2P clitic, asaigontrastive focus paradigm
with complex city names, e.gGornji Vakuf with a first nameGornji and last name
Vakuf in (1). In (1a), the focus position preceding the auxilismactivated because
the first namegorniji is being contrastively focused and it precedes the 2P oiitlaV
position. In (1b), the focus position following the auxiljais activated because the
last name;Topola in Backa Topolais being contrastively focused and it follows the
2P clitic in W position. In (1c), BoSko@i(2001) suggests that it is not possible to
contrastively focus the entire DP, i.e. the entire city nawigen a 1W clitic is splitting
the first and last name, while it is possible to do so with a It dbllowing the entire

city name, as in (1d).

(2) Focus positions preceding and following the auxiliary

a. U GORNJIsu Vakufdosli, ne DONJI
in Gornji  areVakuf arrivednot Donji
‘In Gornji Vakuf they arrived, not Donji (Vakuf)’

b. U BaCkusu TOPOLUdoSli, ne PALANKU
in BaCkaareTopola arrivednot Palanka
‘In BaCka Topola they arrived, not (Bka) Palanka

c. *U NOVIsu SADdosli, ne ZRENJANIN.
in Novi areSad arrivednotZrenjanin
‘In Novi Sad they arrived, not Zrenjanin.’

d. U NOVISADsu dosli, ne ZRENJANIN.
in Novi Sad arearrived,not Zrenjanin
‘In Novi Sad they arrived, not Zrenjanin.’
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(BoSkovi 2001: 17 (17))

This complex city name paradigm (1) above is in accordandie eur linguistic con-

sultants’ intuitions that the 1W placement is particularftural if either the word pre-
ceding or following the clitic string is under focus. Focahrking on the noun would
correspond to activation of the focal position followingttlitic string. Since the 1W
tokens in broad focus produced in our study were very diffefim 1W tokens in

narrow focus and since they didn’'t sound focused to natiealsgr listeners, it is un-
likely that the focal marking on the noun in broad focus for plelcement indicated
narrow focus on the noun as in (1b) above. Rather, perhagedhkemarking could be
focal marking on the head of the DP, and the 1W placement dmeikaissociated with

a wider focal domain, the entire subject DP.

4.4 Conclusion

In this thesis, we investigated the interaction of secorsitjpm clitic placement, focus,
and prosody in Zagreb Croatian. We claimed that the 1W @lacement is inherently
associated with focus, based on speaker intuitions an@@iodata. We provided the
first prosodic description of 2P clitic placement, showingtthe intonational melodies
for 1C and 1W placement are the same, but there are quardithtferences in tonal
alignment that distinguish the two clitic placements indafdocus. In broad focus, the
pitch peak in the noun and the low tonal target between thectdg and the noun are
retracted, and the low tonal target between the noun andetieiy later than in 1C.
These changes in alignment could reflect inherent focusbbadlv placement, such
that in broad focus, the noun has a retracted pitch peakatidécof focus. The tonal
alignment differences could also reflect the optional trest of the 2P clitic string

as proclitic and thus able to support a left-aligned L wordrmary tone. Thus, these
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alignment differences could also indicate that BCS is ugaieg a transition in the

distribution or attachment of its 2P clitics.

We also investigated the alignment of the low tone followanfpcused element.
Previous literature suggested that a prosodic marker fooweafocus in BCS was a
low tone right-aligned to the edge of a focused element, hatlthis low tone coin-
cided with a prosodic break preceding the clitic string in plelcement. This was
compelling because it suggested a coincidence of a proboditdary and a syntactic
boundary that would be present if 1W placement was analyzedsalit construction,
with a syntactic boundary after the adjective. We foundutjig that in fact, this low
tone was not right-aligned to the edge of the focused eleim&nivas a focal phrase
accent that followed the pitch peak in the focused elemeat fated duration. We
also found no evidence across speakers for pre-boundagthkming in the adjective
for 1W placement and/or narrow focus. Thus, we were unabladwide evidence
for either a prosodic break preceding the clitic string in pl&cement or for a split

construction account of 1W placement, under a direct syptagody mapping.

Our findings suggest that 2P clitic alternation in BCS is nrestricted than usually
presented in the literature: 2P clitic placement does netrate quite freely between
1C and 1W placement. Exact restrictions on when the 1W plaoens felicitous
depend on the speaker and dialect, but what is of note frosithiessis is that at least
one class of restrictions is quite well-defined: pragmatgtrictions exist such that
the 1W placement is inherently associated with focus, aedetshould be further
investigated before data from 2P clitic alternation in BE8sed to ground theories of

the syntax-phonology interface.
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APPENDIX A

Appendix

A.1 Pilot Experiment

In a pilot study with three speakers, we performed an expartnaery similar to Ex-
periment 1 but using sentences with the 2P auxiliary gé&iand with multiple focal
domains. The study design was a 2-way repeated measuresNRRYAAwith CLITIC
PLACEMENT (1C, 1W) xFocus(broad, adjective, noun, DP, double focus on adjective

and noun). Sample stimuli are given below in (1) and (2).

(1) a. Malenalavica je nasla baricu.
small lionessAUX.3sgfoundpuddle-DAT
‘The small lioness found the puddle.’

b. Malenge lavica nasla baricu.

(2) a. Broad focus
Sto se jucer dogodilo?
‘What happened yesterday?’
b. Adjective focus
Je linaSla VELIKA lavica baricu?’
Did the BIG lioness find the puddle?’
c. Noun focus

Je li nasla malena TIGRICA baricu?’
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‘Did the small TIGRESS find the puddle?’
d. DP focus

Je linasla DIV baricu?

‘Did the GIANT find the puddle?’
e. Double focus on adjective and noun

Je linaSla VELIKA TIGRICA baricu?’

Did the BIG TIGRESS find the puddle?’

Based on results from this experiment, we found that redigbbmentation of the clitic
je from the surrounding elements was not possible and thakepeaad difficulties
with the diversity in focal domain conditions. Moreover, ilghthe split city name
paradigm given in (1) in Chapter 1 suggests that it is not iptesso have double
focus on the adjective and noun in a DP when it is split by ac¢ldur speakers had
no problem with such sentences. However, there were no stensidifferences in
the realizations of narrow focus on the noun, DP, or doubte$mn the adjective and
noun. We therefore designed Experiment 1 to use pronomiitiabdme, 1sg.ACC) in
addition toje, so that segmentation would be facilitated and we limitefalomains

to broad and adjective focus.

As fillers for this pilot experiment, we also elicited broaadanarrow focus pro-
duction of sentences with sentence-initial subject siugbed DPs. These stimuliwere
for investigating the alignment of the low tonal target émling the target word in nar-
row focus described by Smiljanic 2004, and we included 2-aB¢d 4- syllable nouns
as target words, with all four lexical pitch accents repnéseé among the 2 syllable
words . We found that for 3 and 4-syllable words, the low toesadibed by Smiljanic
2004 did not fall at the end of the target word but earlier, s@emingly at a location
independent of word length. To further investigate theratignt of the low tone, we

varied word length in target words and elicited broad andavafocus productions in
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carrier sentences in Experiment 2.

A.2 Stimuli

A.2.1 Stimuli for Experiment 1: pronominal and auxiliary cl itics

Mami li velika lavina Nenada?
MALENA lavina mami Nenada.

Je li Vas velika lavina mamila?
MALENA lavina me je mamila.

Je li Vas velika lavina mamila?
MALENA me je lavina mamila.

Mami li Vas velika lavina danas?
MALENA lavina me mami danas.

Mami li Vas velika lavina danas?
MALENA me lavina mami danas.

Mami li Vladina malina Ljiljanu?
HANINA malina mami Ljiljanu.

Je li Vas Vladina malina mamila?
HANINA malina me je mamila.

Je li Vas Vladina malina mamila?
HANINA me je malina mamila.

Mami li Vas Vladina malina danas?
HANINA malina me mami danas.

Mami li Vas Vladina malina danas?
HANINA me malina mami danas.

Mami li Markova malina Nevena?
SANJINA malina mami Nevena.

‘Is a big avalanche enticinghbi@?’
‘SMALL avalanche is enticing Nseh

‘Did a big avalanche entica¥o
‘SMALL avalanche enticed me.’

‘Did a big avalanche entica¥o
‘SMALL avalanche enticed me.’

‘Is a big avalanche entiging today?’
‘SMALL avalanche is enticing today.

‘Is a big avalanche entiging today?’
‘SMALL avalanche is enticing today.’

‘Is Vlada’s raspberry eotng Ljiljana?’
‘HANA's raspberry is enticingijiljana.’

‘Did Vlada’s raspberry eatyou?’
‘HANA's raspberry enticed me.

‘Did Vlada’s raspberry eatyou?’
‘HANA's raspberry enticed me.

‘Is Vlada’s raspberry @ntj you today?’
‘HANA's raspberry is enticingioday.’

‘Is Vlada’s raspberry @ntj you today?’
‘HANA's raspberry is enticingetoday.’

‘Is Marko’s raspberry emgiNeven?’
‘SANJA’s raspberry is enticigven.’
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Je li Vas Markova malina mamila? ‘Did Marko’s raspberry eatyou?’

SANJINA malina me je mamila. ‘SANJAs raspberry enticed’'me.
Je li Vas Markova malina mamila? ‘Did Marko’s raspberry eatyou?’
SANJINA me je malina mamila. ‘SANJA’s raspberry enticed’'me.

Mami li Vas Markova malina danas? ‘Is Marko’s raspberry @nt you today?’
SANJINA malina me mami danas. ‘SANJA’s raspberry is entiaime today.’

Mami li Vas Markova malina danas? ‘Is Marko’s raspberry @ng you today?’

SANJINA me malina mami danas. ‘SANJA’s raspberry is engiaine today.’
Mami li Lukina malina Nikolu? ‘Is Luka’s raspberry enticiridjkola?’
MANJINA malina mami Nikolu. ‘MANJA's raspberry is enticiniyikola.’
Je li Vas Lukina malina mamila? ‘Did Luka’s raspberry entyos?’
MANJINA malina me je mamila. ‘MANJA's raspberry enticed me.

Je li Vas Lukina malina mamila? ‘Did Luka’s raspberry entyoe?’
MANJINA me je malina mamila. ‘MANJA's raspberry enticed me.
Mami li Vas Lukina malina danas? ‘Is Luka’s raspberry emigcyou today?’

MANJINA malina me mamidanas. ‘MANJA's raspberry is entigime today.’

Mami li Vas Lukina malina danas? ‘Is Luka’s raspberry emicyou today?’
MANJINA me malina mamidanas. ‘MANJA's raspberry is entigime today.’

Mami li Manjina naraga Nikolu? ‘Is Manja’s raspberry enticing Nikola?’
Manjina MALINA mami Nikolu. ‘Manja’s RASPBERRY is enticinfylikola.’

Je li Vas Manijina narata mamila? ‘Did Manja’s orange entice you?’
Manjina MALINA me je mamila. ‘Manja’s RASPBERRY enticed me.

Je li Vas Manjina narata mamila? ‘Did Manja’s orange entice you?’
Manjina me je MALINA mamila. ‘Manja’s RASPBERRY enticed me.

Mami li Vas Manjina naraéa danas? ‘Is Manja’s orange enticing you today?’
Manjina MALINA me mami danas. ‘Manja’'s RASPBERRY is entigime today.

Mami li Vas Manjina naraéa danas? ‘Is Manja’s orange enticing you today?’
Manjina me MALINA mami danas. ‘Manja’'s RASPBERRY is entigime today.
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A.2.2 Stimuli for Experiment 2: focal phrase accent alignmat

A.2.2.1 1 syllable target words

Je li Vas grub momak razljutio?
GOL me je momak razljutio.

Je li Vas zito nasladilo ujutro?
LAN me je nasladio ujutro.

Je li Vas staklo nasladilo ujutro?
LIM me je nasladio ujutro.

Je li Vas pingvin naskévao ujutro?
NOJ me je naskiivao ujutro.

Je li Vas njen ralaz raspolozio?
MOJ me je nalaz raspolozio.

Je li Vas njegov limun namamio?
NJEN me je limun namamio.

A.2.2.2 2 syllable target words

‘Did the CRUDE lad shock you?’
‘Naked lad shocked me.’

‘Did WHEAT delight you in tingorning?’
‘Flax delighted me in the morning.

‘Did GLASS delight you lretmorning?’
‘Sheet metal delighted me in thermmay.’

‘Did PENGUIN delight you in the morning?’
‘Ostrich delighted me in the morning.’

‘Did HER doctor’s report yot in a good mood?’
‘My doctor’s report put me in agdjomwod.’

‘Did HIS lemon entice you?’
‘Her lemon enticed me.’

Je li Vas MARINQV magarac nasmijao? ‘Did Marin’s donkey makei laugh?’

Lanin me je magarac nasmijao.

Je li Vas lisica nasamarila?
MAJMUN me je nasamario.

Je li Vas tata nasamario?
MAMA me je nasamarila.

Je li Vas konj naSao nager?
MULA me je naSla navéer.

Je li Vas Karlov limun namamio?

‘Lana’s donkey made me laugh.’

‘Did FOX deceive you?’
‘Monkey tricked me.’

‘Did DAD deceive you?’
‘Mama deceived me.

‘Did HORSE find you in the evening?’
‘Mule found me in the evening.’

‘Did KARLO'S lemon entice yBu
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MANJIN me je limun namamio. ‘Manja’s lemon enticed me.’

Je li Vas lvanin momak nasmijao? ‘Did IVANA's boyfriend makeu laugh?’
NININ me je momak nasmijao. ‘Nina’s boyfriend made me laugh.

A.2.2.3 3 syllable target words

Je li Vas lopta nasttvala? ‘Did BALL delight you?’
DOMINO me je nasldivao. ‘Domino delighted me.’

Je li Vas haljina nasmijala? ‘Did DRESS make you laugh?’
MARAMA me je nasmijala. ‘Shawl made me laugh.’

Je li Vas bakalar namamio? ‘Did COD entice you?’
MORUNA me je namamila. ‘Beluga enticed me.’

*Je li Vas Vladina malina mamila?  ‘Did Vlada's raspberry eatyou?’
HANINA me je malina mamila. ‘HANA's raspberry enticed me.’

*Je li Vas Markova malina mamila? ‘Did Marko’s raspberryieatyou?’

SANJINA me je malina mamila. ‘SANJA's raspberry enticed’'me.
*Je li Vas velika lavina mamila? ‘Did a big avalanche entica1y’
MALENA me je lavina mamila. ‘SMALL avalanche enticed me.’

A.2.2.4 4 syllable target words

Je li Vas veliki manjak nasmijao? ‘Did BIG deficit make you dga?’
MINIMALNI me je manjak nasmijao. ‘Minimal deficit made me Igh.

Je li Vas depresivni momak varao? ‘Did DEPRESSED lad degmve”

NEMORALNI me je momak varao. ‘Immoral lad deceived me.’
Je li Vas zgodni mali naSao? ‘Did CUTE boy find you?’
NENORMALNI me je mali nasao. ‘Abnormal boy found me.’

Je li Vas maksimalni napad prevario? ‘Did MAXIMAL offensidésappoint you?’
NOMINALNI me je napad prevario.  ‘Nominal offensive disappid me.’

*Reused from stimuli set for Experiment 2a
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Je li Vas karcinom ranio? ‘Did CANCER leave you stricken?’

MALARIJA me je ranila. ‘Malaria left me stricken.
Je li Vas metafora nasmijala? ‘Did METAPHOR make you laugh?’
IRONIJA me je nasmijala. ‘Irony made me laugh.’

A.2.2.5 Noninitially stressed words

Je li Vas lopta nasladila danas? ‘Did BALL delight you today?

BALON me je nasladio danas. ‘Balloon delighted me today.’
Je li Vas odvjetnik nasamario? ‘Did LAWYER deceive you?’
BIRO me je nasamatrio. ‘Bureau deceived me.

Je li Vas ikona nasmijala naver? ‘Did ICON make you laugh in the evening?’

MENI me je nasmijao na\Ger. ‘Menu made me laugh in the evening.
Je li Vas kositar namamio? ‘Did TIN entice you?’

ALUMINIJ me je namamio. ‘Aluminum enticed me.’

Je li Vas juha namamila? ‘Did SOUP entice you?’

MARINADA me je namamila. ‘Marinade enticed me.

A.3 Additional statistical results

Here we present statistical results which did not pattebusty across speakers or

more detailed results.

A.3.1 Duration results

Here are detailed statistical results for the duration canspns done to look for evi-
dence of phrase-final lengthening, discussed in Sectiaf.2.3Ne show the ANOVA
results for comparison of the durations of the last segntkatast syllable, and word

for the adjective: across clitic placements in broad fodusble A.3.1), across clitic
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placements in narrow focus (Table A.3.1), across focus itiond for 1W placement

(Table A.3.1), and across focus conditions for 1C placer(itile A.3.1).

Duration S1 S2 S3 S4

Last segment | F(1,76) =8.61, p| F(1,67) =8.25, p| F(1,70) =0.38, p| F(1,76)=0.13, p
=4.4e-3 =5.4e-3 =0.78,n.s. =2.30,n.s

Last syllable | F(1,76) = 11.45, F(1,67)=0.84, p| F(1,70)=1.26, p| F(1,76)=0.39, p
p=1.1e-3 =0.36,n.s =0.27,n.s =0.53,n.s

Word F(1,76) = 0.26, p| F(1,67)=0.20, p| F(1,70) = 10.54, F(1,76)=1.72,p
=0.61,n.s =0.89,n.s p=1.8e-3 =0.19,n.s

Table A.7: ANOVA results for durations in adjective foLITIC POSITION in broad

focus for all speakers.

Duration S1 S2 S3 S4

Last segment | F(1,76) = 10.11,| F(1,76) = 14.38,| F(1,74) =5.95, p| F(1,76)=0.82, p
p=2.1e-3 p =3.0e-4 =0.017 =0.053,n.s

Last syllable | F(1,76) = 16.00, F(1,76)=3.43,p F(1,74)=1.19, p F(1,76)=0.07,p
p=1.5e-4 =0.068, n.s =0.28,n.s =0.79,n.s

Word F(1,76) = 0.22, p| F(1,76)=0.66, p F(1,74)=2.84, p/ F(1,76) =0.60, p
=0.14,n.s =0.42,n.s =0.096, n.s =0.44,n.s

Table A.8: ANOVA results for durations in adjective foriTiIC POSITION in narrow

focus for all speakers.

Duration S1 S2 S3 S4

Last segment| F(1,76) =0.24, p| F(1,69) =2.46, p| F(1,76) =0.81, p| F(1,76)=0.59, p
=0.62,n.s =0.12,n.s =0.37,n.s =0.44,n.s

Last syllable | F(1,76) = 0.95, p| F(1,69) = 28.01, F(1,74) =1.47, p| F(1,76) =4.97,p
=0.33,n.s p =1.35e-6 =0.23,n.s =0.029

Word F(1,76) = 9.55, p| F(1,69) = 38.81, F(1,74)=0.03, p| F(1,76)=6.92,p
=2.8e-3 p =2.6e-8 =0.87,n.s =0.010

Table A.9: ANOVA results for durations in adjective feocusfor 1W clitic place-

ment for all speakers.

A.3.2 Ry of peaks and valleys: Narrow focus

Two-way repeated measures ANOVAs for each speaker and egandent variable
showed main effects afLITIC POSITION for S2 for iy of H2 (F(1,76) = 4.60, p =
0.035) and & of H1/Ry of H2 (F(1,76) = 5.70, p = 0.018), main effects ofITIC
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Duration S1 S2 S3 S4

Last segment | F(1,76) = 0.02, p| F(1,74)=1.00, p| F(1,70) =4.87, p| F(1,76) = 10.67,
=0.89,n.s =0.32,n.s =0.031 p=1.6e-3

Last syllable | F(1,76) = 0.86, p| F(1,74) = 12.25, F(1,70) = 2.23, p| F(1,76) = 10.41,
=0.36,n.s p=7.9e-4 =0.14,n.s p=1.9e-3

Word F(1,76) = 17.07,| F(1,74) = 38.81, F(1,70)=3.91, p F(1,76)=3.69, p
p=9.2e-5 p =2.6e-8 =0.052, n.s =0.059, n.s

Table A.10: ANOVA results for durations in adjective feocusfor 1C clitic place-
ment for all speakers.

POSITION for S3 for iy of H1(F(1,74) = 4.03, p = 0.048),gFof L2 (F(1,74) = 7.21,

p = 8.9e-3), and § of H1/Ry of H2 (F(1,74) = 5.86, p = 0.02) and a main effect
of CLITIC STRING LENGTH for S1 (F(1,76) = 8.74, p = 4.2e-3). S2 also showed a
significant interaction betweetLITIC POSITION andCLITIC STRING LENGTH for Fg

of H2 (F(1,76) = 4.50, p = 0.035). Posthoc tests showed that A2 was significantly
higher for 1C/1 clitic than 1W/1 clitic, t(27.11) = 4.32, p s9&-4, and 1W/2 clitic,
t(36.2) = 3.62, p = 4e-3.

For S2 and S3, the pitch for the tonal targets was higher focltiC position than
1W, and for S1, the pitch was higher for a clitic string lengti than 2. These effects
are all consistent with less phonetic material precedimgttimal targets in 1C clitic
position and a clitic string length of 1 so that less declorahas occurred than for 1W

clitic position and a clitic string length of 2.

A.3.3 Tonal alignment
A.3.4 H1 alignment, broad and narrow focus

We analyzed H1 alignment within focus conditions, in broad aarrow focus. We

reanalyzed H1 alignment for broad focus to the onset of thestressed syllable and
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for narrow focus to the onset of the stressed vow€here were no significant results
for broad focus, other than a main effectafiTic PosITION for S3, F(1,70) = 12.46,
p = 7.3e-4; for S3, H1 was aligned eatrlier for 1W than 1C clibsition. For narrow
focus, S1 showed an interaction ©fITIC POSITION andCLITIC STRING LENGTH
F(1,76) =9.00, p = 3.7e-3, and S2 showed a main effeatforiC STRING LENGTH,
F(1,76) =4.49, p = 0.037. For S2, H1 was aligned earlier fditia string of length 1,
and for S1, H1 was aligned earlier for 1W clitic placementdlitic strings of length
1.

A.3.4.1 L2 alignment, broad focus

In broad focus, as discussed in Chapter 2, Section 2.3ispemkers showed a main
effect for cLITIC POSITION on L2 aligned to the onset of the noun: L2 was aligned
earlier for 1W than 1C placements. In addition, S4 showed i ®ffect of CLITIC
STRING LENGTH, F(1,76) = 4.39, p = 0.039. L2 was aligned earlier for a ckticng
length of 1 than 2. This may indicate that L2 alignment is gaego a target other than
the left edge of the clitic string: if L2 were sensitive to tharget, then we wouldn’t

expect to see a difference in alignment for the two clitimsgftengths.

While S1 also showed an interactioniTIC POSITIONX CLITIC STRING LENGTH,
F(1,76) =4.67, p = 0.034, posthoc tests results were noifgignt, perhaps indicating

insufficient power in the statistical analysis.

TThese alignment choices are not justified here and are disduis Chapter 3 in Section 3.2.1.1 and
3.2.2.1.
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