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1 Introduction

This paper offers an analysis of tone and stress in Neo-@itmk&erbo-Croatian, with a
focus on the ways in which tone is licensed and stress israssigrhe paper revisits the
data from Inkelas & Zec (1988) and Zec (1999), with the adsgatof recent theoreti-
cal advances: Tone-to-TBU constraints (Selkirk 2005)ngpaory (McCarthy 2004) and
categorical alignment (McCarthy 2003).

My account of the Serbo-Croatian data is different from 2€&999) OT account
in three main ways. First, | understand tones as being proexliwithin headed tonal
domains, as opposed to the headless auto-segmental repteses that Zec (1999) uses.
This will turn out to be crucial, because the head and nomtbé&a tone span turn out to be
subject to different Tone-to-TBU constraints. Secondiydke formal use of categorical
alignment constraints , the need for which is acknowledgedec (1999). Lastly, | offer
an analysis done transparently in one step, unlike Zec'99QL8vo-step derivation a la
Kiparsky (2000).

The theory of Tone-to-TBU constraints that | will be usingsislkirk’s (2005). In
this theory, tones are licensed by strong positions, i.ednyciding with heads of prosodic
domains. | show that in Serbo-Croatian, tones are subjaaiddevels of licensing: a tone
that is the head of its span must be licensed by the head maayfable, while a tone
that’s not a head of its span must be licensed by the headkybéthe word.

1For his valuable comments and suggestions on several mersicthis work, | am greatly indebted to
Matt Wolf. Thanks to Adam Werle for comments on the analysid elp with the data. | am also grateful
to Lisa Selkirk for helpful discussion, as well as to the jgguants in her Spring 2005 phonology seminar:
Noura El Azrak, Leah Bateman, Jonah Katz, Shigeto Kawaltégben Majewski, Takahito Shinya , Britta
Stolterfoht and Luis Vicente. Any remaining errors, if amjll have to be mine.
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2 The data

Serbo-Croatian is a system where both tone and stress ptdg i the phonology. Roots
are either toneless (1) or with tone (2). There is no faitindgk to the position and number
of tones in a word: If a word contains a least one High tonestiR, it will surface with
a tone aligned to its right edge. If a word is underlyinglydes, it will surface with an
epenthetic tone at its left edge.

Throught this paper, the acute accent marks high tone. Biefarked here are the
main feet, i.e. the main stresses of the words.

(1) Toneless roots:

F
. ’,\ ‘ ’
a. jezero - jé.zero lake
F
[’\ ‘ 1
b. zaastav+a — zaasta.va flag
"
C. meseec - mé.seec ‘moon’

(2) Roots that have a high tone:

H .
a. harmonik+a — har.m.nika ‘accordion’
H X
b. raazlik+a — radzli.ka ‘difference’
H v
c. violin+a - vi.olii.na ‘violin-Nom/Sg’
H "
d. karakteer - ka.rék.téer ‘character’

We see that toneless roots (1) show up with a High tone pérfalagned to the left
edge of the word. The main stress of the word falls on theaiiitiora as well.

In roots that have an underlying tone (2), the situation ist anlore complicated.
When the last syllable of the root is light, as in (2a) and (2@ High tone is pronounced
over two moras, with its right edge aligned with the right edd the root. The main stress
of the word then falls on the syllable that contains the lefirmora pronounced with High
tone.

When the last syllable of the root is heavy, as in (2¢) and, (p&)High tone cannot
align with the righmost mora of the root. Inkelas & Zec (1988jibutes this to the need for
a High tone to be licensed by the strong mora of a syllableulme&rms, the strong mora of
a syllable licenses the head of a bi-moraic tone span. Wtesa thinflection following the
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root, the tone goes one mora to the right (2c). When there @/ad inflection, as in (2d),
the High tone goes one mora to the left. In both cases, the tdighspan is bi-moraic, and
the syllable that contains the leftmost mora of the spana$tad of the word.

In a case like (2c), where the last syllable of the root is fiethe generalization
is that the right edge of the High tone is one mora to the rigihe root’s right edge; the
High tone is right aligned with the inflection suffix just ins&it is mono-moraic. The
difference can be seen in (3), where two moras are availélglethe root. The High tone
shows up one mora to the right of the root, not all the way taitie.

H N

(3) a. violintama - vi.olii.na.ma ‘violin-Dat/PI

Suffixes in Serbo-Croatian come in three flavors, labeled &y @A999) M1, M2
and MW.

M1 suffixes are a subset of the language’s derivational ®4fik11 suffixes behave
like a part of the root: when M1 suffixes are present, the raglge of the last M1 suffix is
the suffix that High tones align with. In terms of Zec (1999pts and M1 suffixes define
“M1 domains”.

M2 suffixes follow any M1 suffixes that might be present, arglytinclude all the
derivational suffixes that are not in the M1 set. This papdirveit deal with the behavior
of M2 suffixes, since there is very little data about thesé»sd in Zec (1999).

Finally, words of Serbo-Croatian end in one inflectionafigubr MW suffix, which
can be @. The MW suffixes are all toneless in the UR. The toseéss of MW suffixes
could be accidental, or it could be simply derived from a ragkof FAITH-Root over
general faithfulness.

The example in (4) shows a root and two M1 suffixes, for a totahcee M1
domains, and an MW suffix. Only one of the underlying High tosarfaces, and it right-
alignes with the last mora of the biggest M1 domain.

o .
4) a. lan]yi enjv ijlm1 aluw — la.né.nija ‘more flaxen’

The last piece of data I'd like to consider is vowel shortgniwhich happens to the
left of the main stress. The example in (5) shows a root witbrag lvowel that surfaces
with a short vowel when stress is farther to the right.

H F
|
(5) a. doobo§jy: aarjy1 aluw — do.bd.S4a.ra ‘drummer’
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3 Constraints on tones and feet

This paper uses two kinds of constraints on tone and feetgoatal alignment constraints,
in the spirit of McCarthy (2003) and Tone-to-TBU (Selkirk().

3.1  Categorical Alignment

Categorical Alignment constraints replace the older gnaichlignment constraints, in keep-
ing with McCarthy’s (2003) arguments against gradienceeyTdre of the form in (6).

(6) AlignXy(Catl,Cat2) =
There is natbetween the X edge of every Catl and the X edge of some Cat2

Wherertis a prosodic unitf, o, F, ...)
Where X is an edge (left or right)
And where Catl, Cat2 are phonological or morphologicalaunit

For instance, AlignR(H,PWd) is satisfied if there is no mora intervening between
the right edge of tone spans and the right edge of the PWdldaat one mora intervenes,
one violation mark is assessed, no matter how many intemgenoras there are.

3.2 Tone-to-TBU constraints

These licensing constraints are of the form in (7).

(7) XY=
If there is a moram such tham is dominated by an X, them is dominated by a Y

In this paper, | will use Tone-to-TBU licensing constraitisrelate tone spans to
metrical positions. | will refer to metrical positions ugithe formatAnp, which should
read “the headt of p”. For instanceA,0 is the head mora of a syllable, aiglF is the
head mora of a foot.

Tone spans are also headed. In this paper, | will use contsriuat refer to tone
spans in three ways:

(a) H refers to the whole tone span

(b) AH refers to the head mora of the tone span

(c) -AH refers to any mora that is in a tone span but it is not the hé#uecsspan.
Since in Serbo-Croatian tone spans are maximally bi-mp+&El picks out at most one
mora in each tone span.

4 Prosodic Word mapping

When a root and one or more M1 suffixes are present, tones\witgrihe largest M1 do-
main available. The question is, how do tones avoid aligriwéth smaller M1 domains?
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Zec (1999) circumvents the problem by simply disregardiggsimaller domains. | propose
that the right domain can be derived.

| propose that through constraint interaction, the larlyelstlomain is mapped onto
a Prosodic Word. Then, tones can align with the edge of theggolio word. MW suffixes
will be outside the Prosodic Word, dominated directly by khi@or Phrase. Universally,
the Minor Phrase is the level at which many languages reduaieexactly one High tone
be present.

The constraint in (8) demands that the right edge of every bthaln be aligned
with the right edge of a Prosodic Word.

(8) ALIGNR(M1,PWd)
There must not be a mora between the right edge of every M1 idcand the right
edge of some Prosodic Word.

The constraint in (8) would prefer a nested structure, incwla Prosodic Word
is created for each M1 domain available. Such a nested steuit penalized by Bc
(Selkirk 1995), a constraint against recursion of the pdasevord (9). The constraint
WRAP (Truckenbrodt 1995) in (10) makes sure that the Prosodic\Wi@ated in the output
Is big enough to include all the material in the largest M1 dom

(9) *REC
No PWd dominated by Pwd
(10) WRAP
The phonological exponent of every M1 domain must be fullgtamed in some
Prosodic Word

The interaction of these constraints gets us a PWd thatdeslall and only the
material in the largest M1 domain. An example is shown in #ideau in (11).

11) | H H ,
lan]v1 enlv ij] m1 almw *REC | WRAP | ALIGNR,(M1,PWd)
a. | [[[lan]pwd €nlpwd ij] pwd almip | *1*
b. | [[lan]pwden ij alvip LRI wx
c. | [[lan enpwdij a]mip L *
w d. | [lan en ijpwg alvip o
e. | [lanen ij apwd Jmip i wxH|

In the tableau above, candidate (a) has a PWd nicely aligmdeach of the M1
domains, but that violates the constraint against nestedodic Words. Candidate (b)
wraps a PWd around the M1 domain defined by the root “lan”, batttvo M1 domains
defined by the suffixes —en and —ij are not inside any PWd, dayta (b) two violations
of WRAP. Candidate (c) has a PWd that includes the root and one of theutfixes, but
the last M1 suffix is not inside a PWd. In both (b) and (c), twdle M1 domains don't
have a PWd at their right edge.
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The winner (d) has one PWd that nicely wraps all the M1 doma@os wins even
without a PWd aligned to to the right edge of two M1 domainsndidate (e) shows that
including the inflection suffix in the PWd makes alignment seor

The alignment contraint that | propose in (8) penalizes hgsment by at least
one mora. Coda or onset consonants, which are not moraialo-%&oatian, will not be
effected by this constraint. Therefore, it's impossibléeibwhether the winner is [lan en
ij] pwd almip or [lan en ibwdjalwmip, and it does not matter.

5 Alignment of tone and stress - all light syllables

Now that we have the right edge to align to, we can see how aerlymayg tone is realized
on the surface. | will use span theory (McCarthy 2004), inclita High tone needs to be
pronounced inside a High tone span. A span is a headed uhitrgf@nizes phonological
features. For Serbo-Croatian, right-headed tone spanseaded, and this is achieved by
the undominated constraint in (12).

Tone spans will need to right align with the Prosodic Word lidew to satisfy the
constrain in (13). Coupled with a binarity constraint onrspél4), this will extend High
tones one mora to the left. This phenomenon is known as taeading or tone doubling
in the autosegmental parlance.

(12) ALIGR,(AH,H)
There must not be a mora between the right edge of the heaceof eigh tone
span and the right edge of some High tone span.

(13) ALIGNRy(H,PWd)
There must not be a mora between the right edge of every Higlhdpan and the
right edge of some Prosodic Word.

(14) SPANBIN
A High tone span must not be mono-moraic.

A example with all light syllables is in (15).

(15) H :
harmonikly1 almw ALIGNR,(H,PWd) PANBIN
a. | [[harmo(ni)kpwd aJvip LA
= b. | [[har(méni)kpwg alvip '
c. | [[(harmod)nikbwg alvip *

Candidate (a) fails to have a tone span spread over two mGeaslidate (c) has a
mis-aligned tone span. The winner has a perfectly alignedriitone span.

When the Prosodic Word is mono-moraic, the High tone is alijned with the
right edge of the prosodic word, forcing a violation acfASIBIN:
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(16) | H
lan]v1 a ALIGNR,(H,PWd) | SANBIN
a. | [[(lanlpwd @)lvip x|
= b. | [[(Ian)]pwd a]mip *

Turning to stress, we see that the word stress shows up oefthmkt syllable that
has a High tone pronounced on it, i.e. the word stress muktdadhe non-head of the
tone span. | propose that this needs to be understood in tdrtose licensing. The weak
position of the tone span receives compensation for itd tseakness by being in a strong
metrical position. This licensing requirement is formadzn (17).

(17) -AH:AsPWd
If there is a moram such thatm is the non-head of a High tone span, thans
dominated by the head syllable of a Prosodic Word.

The tableau in (18) shows the derivation of “harmonika” withtone domain and
foot. The feet in (18) should be understood as the head faéeofwords. The Prosodic
Word and Minor Phrase structure is omitted for ease of repdlinvas explicitly derived in
(112).

(18) H
harmonik}y1 a —AH:A;PWd
F
a. har.(mé.rﬁ).\ka *|
F
M~
w D. | har.(nd.ni).ka
F
¢. | har.(méni)ka g

This concludes the initial stage of the analysis. | have psegd that a PWd is
constructed such that it is right aligned with the biggestdéinain. Tones are organized
in binary tone spans that are right aligned with the Pros@dicd. Stress feet are placed
such that the non-head of a High tone span is pronounceckittsgdstrong syllable of the
PWd’s head foot.

6 M1-final long vowels

We have seen that non-heads of tone spans are licensed by@sytlable. In this section,
we see that heads of tone spans also need to be licensed.pbonkesads must be licensed
by a strong mora, i.e. the first mora of a syllable, which isvarsally the strong mora.
This is enforced by the constraint in (19).
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(19) AH:A0
If there is a moran such thaim is the head of a High tone span, theris the head
mora of a syllable.

The effect ofAH:A,,0 can be seen in an example like (20), where the High tone is
forced away from the right edge of the Pwd.

H F F
|
(20) karakteer — ka.rék.tger ‘character’

This situation is derived in (21). The last mora of the prosedbrd is weak, and
it cannot license the head of the tone domain. This preverfeg alignment of the tone
span with the prosodic word.

1) | ALIGNRy,
karakteer AH:A 0 | (H,PWd)
F
I
© a.| (ka.rk).teer bwg *
"
© b. | ka.(k.té)er bwq *
F
DN,
c. | ka.rak.(eé) lpwqg *!

As for the shape of feet in Serbo-Croatian, | will assume ity must be trochaic.
Following Hayes (1995), | will assume that universally, aimal trochee is a sequence of
two light syllables or one heavy syllable. In Serbo-Craatisndominated constraints make
sure that only these kinds of trochees will be available asibte feet in the language.

Recall that High tone spans are right-headed in Serbo-f@aroain candidate (c),
the head of the tone span is a weak mora. Candidates (a) abdtfbgatisfyAH:A, 0, and
they incur the same violation ofIAGNR,(H,PWd). So what prefers the actual outcome,
candidate (b)?

| propose that the actual outcome is not (b), but rather aidatelthat has a foot
dominating its last syllable. This foot is required by thestaint in (22). Coupled with
a constraint against mis-alignment of the tone span by a iio¢23), we will get the right
result.

(22) ALIGNRy(PWd,F)
There must not be a mora between the right edge of every PWthanight edge
of some Foot.



Tone licensing and categorical alignment in Serbo-Croatian 9

(23) ALIGNRg(H,PWd)
There must not be a foot between the right edge of every High gpan and the
right edge of some Prosodic Word.

@4 | ALIGNR, | ALIGNR, | ALIGNRE
karakteer AH:A0 | (H,PWd) | (PWd,F) | (H,PWd)
F
M~
a. | (ka.r&).teer pwg * *
"
b. | ka.(rAk.té)er bwyqg * *
F F
>~ . N
c. | (ka.r&).tee Jpwd * *
F F
AN
ww d. | ka.(Ak.té)e Jpwd *
F
N
e. | ka.rak.(é€) Jpwd *|

Candidates (a) and (b) are repeated from (21), and this timedre ruled out be-
cause they don’t have a foot aligned with the right edge af ¢/d. Between candidates
(c) and (d), candidate (d) wins because its High tone spainse @nough to be one mora,
but not one foot away from the right edge of the word.

Candidate (e), which has perfect alignment of the High tgaado the word was
eliminated byAH:A, 0. But we could imagine that alignment would force the shartgn
of the last vowel of the root. Since this doesn’t happen, awhbse vowels do shorten in
Serbo-Croatian when they precede the main stress, | cangetttat vowels are protected
from shortening in footed syllables.

| formalize this in terms of positional faithfulness. Longwels inside feet are
protected by a constraint that does not protect them ougsidet. For this case, we will
only need the constraint in (25¢) — the other two will be caliGter.

(25) a. DENT(W)

If there is a segmenk in the output, and there exists soxian the input such
thatx andx’ correspond, them andx’ are linked to the same number of moras.

b. *VV
No long vowels

c. IDENT(W)F
If a segmenix is parsed into a foot in the output, and there exists sahie
the input such thax and x’ correspond, therx andx’ are linked to the same
number of moras.
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(26) H ALIGNR,

karakteer IDENT(M)e | AH:A 0 | (H,PWd)
F
T

a. | ka.(ak.té) Jpwg *1

F F
AN

ww b, | ka.(ak.té)e Jpwg *

In summary, we have seen that when the final vowel of the biggésdomain is
long, the High tone span cannot perfectly align with the trigdige of the PWd. The right
edge of the tone domain shows up one mora to the left of the ®Wtit edge.

7 M1-final long vowels + overt inflection

In the previous section, we have seen that M1-final long vew&rupt perfect alignment
of tone spans and Prosodic Words. Since there was no matesiédble to the right of the
PWd edge, the tone span had to go to the left. In this sectierseg that when inflection
suffixes are present, the High tone span will go one mora taghéof the Prosodic word,
asin (27).

H F

N

(27) a. violiin] m1 aluw - vi.olii.na ‘violin-Nom/Sg’
H S

b. violiin] y1 amajw — vi.olii.na.ma ‘violin-Dat/PI’

What does our grammar predict for (27a) so far? We know thatrexter the tone
span will be, its weak mora will be dominated by the head bjélaf a foot. We also know
that candidates with a foot right-aligned with the PWd arefgnmred. So let’s consider
candidates where these things hold:
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8) | H ALIGNR, | ALIGNRy | ALIGNRE
violiin] m1 almw AH:AG | (HPWd) | (PWd,F) | (H,PWd)
F
N .
© a. | vi.o.li(i.n]pwg &)Imip *
F
. N
b. | vi.o.(lii).n]pwg almip *1
FF
N
© c. | vi.(6.11)i.n]pwg almip *
F F
SN
d. | (vi.g).lii.n]pwd almip * I

Candidate (b) is the only one that has a tone span perfeagiyesl with the right
edge of the Prosodic Word, but it is ruled out because the bé#e tone span is not
licensed by a strong mora. All the other candidate are ngisatl with the PWd to the
same extent — in each case, it is at least one mora away fronigtiteedge of the Pwd.
The decision is passed down ta.lsNRg(H,PWd), which rules out candidate (d), whose
tone span is a whole foot away from the right edge. We are ligft twvo equally harmonic
candidates, (a) and (c). The constraint that prefers (a)(©yé& FOOTBIN.

(29) | H
violiin] m1 aluw FoOTBIN
F

. .

= a. | Vi.o.li(i.n]pwg &)]mip
FF
LIS

b. | vi.(6.11)i.n]pwg almip *|

This is the point where the analysis proposed here diveigegisantly from the
proposal in Zec (1999). Zec (1999) proposes is that the wpeeiferably aligned with the
largest M1 domain, and if that's impossible, it aligns wikke tMW domain. For me, the
alignment of the tone span with MW is accidental: What'’s fiogdhe tone span to the right
is the combination of AIGNRg(H,PWd) and BOTBIN.

The difference between the two proposals shows up in a des¢2va), repeated
as (30) below. If indeed the tone span wants to align withigji® edge of MW, we would
expect the output to be *violi(nAma).

H F
N
(30) a. violiin] 1 amajw - vi.o.lii.na.ma ‘violin-Dat/PI
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A derivation of (30) with the grammar we have so far is attezdpn (31). | haven't
considered a candidate with a tone span perfectly alignddthe right edge of the PWd,
since we know that it's sure to lose.

(31) H ALIGNR, | ALIGNR, | ALIGNRE
violiin] 1 amajw (H,Pwd) | (PWd,F) | (H,PWd) | FooTBIN
F F
NN [~
© a. | vi.olii(nlpwg a.Mm3]mip *
F
L .
© b. | vi.oli(in]lpwg a).malip *
FF
AN
C. | vi.(6.11)in]pwg a.majsip * *1
F F
SN
d. | (vi.0).liin]pwga.majip * *1

Candidates (c) and (d) in (31) are eliminated for the reasbaswe have seen
before: a mono-moraic foot in (c), and a tone-span that is@evioot away from the right
edge of the PWd in (d). In (31), candidates (a) and (b) arellcu@rmonic. What prefers
candidate (b), the actual output?

We already have the answer in the analysis. The constrAidtAzPWd, in (17),
breaks the tie. Candidate (a) incurs a violation 8H:A;PWd since it has a non-head of a
tone span that's not dominated by the head syllable of the.PwWd

(32) H
violiin] 1 amajyw —AH:A;PWd
F F
N A
a. | vi.o.lii(n]lpwg &.M3]wip *
F
RN .
= b, | vi.oli(in]pwg&).majuip

This completes the analysis of M1 domains with underlyinge® We have seen
that tones are organized in optimally right-headed binangtspans. The head of the tone
span must be licensed by the strong mora of a syllable, andaihdread of the tone span
must be licensed by the strong syllable of the PWd.

In cases were the last syllable of the largest M1 domain isyhehe tone span
cannot perfectly align with the word. In these cases, thet eglge of the tone span shows
up one mora to the right of the PWd when such a mora is avajlabl& one mora to the
left otherwise.

The location of tone spans is determined by constrains om $pans and by con-
straints on the shape and location of stress feet.
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8 Toneless roots

Recall that toneless roots surface with initial stress arttd & High tone on their initial
mora, as in (33), repeated from (1).

(33) Toneless roots:

F
. ’,\ ‘ ’
a. jezero - jé.zero lake
N
b. zaastavt+a — ZzAaasta.va ‘flag’
i
C. Mmeseec - me.seec ‘moon’

Our system so far would put a tone span close to the right etifeese words,
contrary to what we need. A distinction needs to be made lmtwmderlying tones,
which align with the right edge of the word, and epenthetitey) whose spans’ heads
align with the left edge. This derived environment effeah te achieved by conjoining
markedness and faithfulness (Lubowicz 2002): A markedoesstraint that demands left
alignment of a tone span’s head, and the faithfulness ainstber-H, which militates
against epenthetic High tones. The conjoined constraint(i34).

(34) ALIGNL,(AH,PWd) &pwg DEP-H
In the domain of the Prosodic Word, there must not be a moradest the left edge
of the head of every High tone span and the left edge of somsoBi®Word, and
there must not be an epenthetic High tone.

The result is that if there is one or more epenthetic High $ane word, the head
of all spans will have to align with the left edge of the word ia (35).

(35) jezero ALIGNL,(AH,PWd)&DEP-H |  ALIGNRy(H,PWd)
a. | je(zéro) *|
b. | (j€)(zéro) *|
c. | (jézé)ro *| *
w d. | (jé)zero *

All candidates in (35) have an epenthetic tone, so all heti$ie spans in the word
must be perfectly left aligned. Candidates (a), (b) and &gla tone span whose head is a
mora or more away from the edge, so they are ruled out. Thdadaated' performance on
ALIGNR(H,PWd) does not change their fate.

Candidate (d) is still harmonically bounded, however, byaadidate that doesn’t
have an epenthetic tone at all, as in (36).
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(36) ALIGNL,(AH,PWd) | ALIGNR, | ALIGNR,
jezero &DEP-H (H,Pwd) | (PWd,F)
.
® a.| (jé)zeo * *
F
AN
= D. | jezero

Candidate (a) satisfiesIAGNL ,(AH,PWd)&DEP-H because it only violates its
DEP-H part, but its tone is not right aligned. Candidate (b) \aly satisfies all alignment
constraints on tone, since it doesn’t have any tones.

We need to make sure that some constraint forces the epenttiestone. The
needed constraint is in (37).

(37) AsPWd:H
If there is a moram such thatm is dominated by the head syllable of a Prosodic
Word, thenm is a part of a High tone span.

As can be seen in (38), this will fix the problem:

(38) ALIGNL,(AH,PWd) | ALIGNR, | ALIGNR,
jezero &D EP-H | APWA:H | (H,PWd) | (PWd,F)
4 |
w a. (jé)zeo * *
i
b. je(zé)ro *| *
R
c. (jé)zero po ¥ *
R
d. jezero ; *

Candidates (a) and (b), with an epenthetic tone in the stsghgble of the word,
satisfyA;PWd:H. Only candidate (a) does so with perfect left-alignhwé its span’s head,
so it is the winner.

This completes the analysis of tone epenthesis in tonelestsw

9 Vowel Shortening

In Serbo-Croatian, long vowels surfaces faithfully onlytwo positions: the stressed syl-
lable and the PWd's final syllable. Since we know that thesegusitions are also footed
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positions (recall that a foot is required at the left edgeveirg PWd), we can say that long
vowels surface inside feet.

Vowels are shortened in other positions. We see vowel lealjnations when
stress moves to the right, leaving a long vowel to the lefthef $tressed syllable. The
example in (39) shows the initial long syllable of the roaffacing faithfully when stressed,
and shortened when a suffix that has a tone makes the stresar dg@her to the right.

F
(39) a doobo); ~ (d6)obos ‘drum’
H "
b. doobos$j;; aarjy1 aluw — do.(bd.8a)a.ra ‘drummer’

This pattern can be derived from constraint interactionnd.gowels will only be
licensed in feet, and feet are needed only in two locationsomidating a tone span, and
right aligned with the Pwd.

Positional faithfulness can be used to license long vowelg mside feet. The
constraints needed are in (40), repeated from (25) above.

(40) a. DENT(W)
If there is a segment in the output, and there exists somian the input such
thatx andx’ correspond, thex andx’ are linked to the same number of moras.
b. *WVW
No long vowels
C. IDENT(W)F
If a segmenix is parsed into a foot in the output, and there exists sahie

the input such thax and x’ correspond, therx andx’ are linked to the same
number of moras.

Let’'s see how these constraints protect long vowels wereaheallowed:

(41) ALIGNR
doobos IDENT(Wr | (PWA,F) | *VV | IDENT(W)
F
e a. (d5)obos x x
F
b. (d6)Bc 1 x

The feet in (41) dominate tone spans, and this in turn licetiselong vowel.
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(42) ALIGNR,
meseec IDENT(WE | (PWA,F) | *VV | IDENT(W)
F F
N
= a. (mé).seec *
"
b. (mé).seec *1 *
"~
c. (mé).se * *

In (42), ALIGNR,(PWd,F) protects the root-final vowel from shortening. What
happens when no active constraint demands the presenceatf a$ in (43)?

(43) H
doobosjy1 aarjui aluw | IDENT(W)E | *VV | | DENT(H)
e
ww a. do.(B.8a)ara * *
L5
b. doo.(W.5a)ara **|
F FF
PN
c. do.(b6.S4)ara *| * *
e
d. doo.(bé.5a)ara **|

In (43), two feet are needed: one to dominate the non-headedione span, and
one to right-align with the PWd. The initial foot in candiddt) doesn’t help to license the
long vowel, since nothing disfavors the unfaithful (a).

10 Conclusion

This paper revisits the Serbo-Croatian data in Inkelas & @€88) and Zec (1999). |
offer an analysis in terms of headed tonal domains whichieeased by metrical strong
positions. The analysis goes transparently from input tputiwith no intermediate steps.

The positioning of tone spans and feet are subject to alighownstraints on tones
spans and on feet and to licensing constraints that relagegpans to feet and vice versa.
In the rule based analysis of Inkelas & Zec (1988), tones wassgyned first, and feet were
assigned later. The only reflex of this in the OT analysisésféttt that there is faithfulness
to the presence of tone(s) in the input, but no faithfulnegedt structure; foot structure is
determined solely by markedness constraints.
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