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1 SHORT INTRO INTO SERBO-CROATIAN TONE AND STRESS

Surface realization of stress depends on vowel length and tone

Browne & McCawley 1973, Inkelas & Zec 1988 (following Jakobson [1937] (1962)), Langston
1997, Zec 1999, Zec & Zsiga 2010, etc.: stress, tone and length are separate properties

Summarizing across various formal implementations, tone and stress are linked:
»  tone (H) is a property of the first mora of a syllable
»  H spreads to the preceding mora (but never within one syllable)
»  within a phonological word, stress is assigned to the leftmost syllable containing a
high-toned mora (fully predictable from tone, one per word)
»  in the absence of H, the leftmost syllable is assigned both stress and H

Four traditional diacritics and their analysis (bold indicates the original position of the tone,
underlining indicates the position of the surface stress):

(1) a. LongFalling (6): =zastava ‘flag’ (no spreading, word-initial only) 1&71988
zastava [TITRTRT)
HLL L
b.  Short Falling (0): jéze ro ‘lake’ (no spreading, word-initial only)
jézero VRN TRY)
HL L
c. LongRising (0): razli ka ‘difference’ (H spreads to the preceding long o)
razlika P p
LHH L
d.  Short Rising (0): papri ka ‘pepper’ (H spreads to the preceding short )
paprika Hopop
HHL
On the surface there is only one stress per word, assigned to the leftmost syllable bearing H
Derivation:
(2) a. papri ka b. papri ka c. papri ka
6 6O 6 6O @p G ©
5 L|l H H T B H T H
H H H
tone is linked tone spreads stress is assigned
Same with long vowels:
(3) a. razli ka b. ra:zli ka b. ra:zli ka
6 0O 6 6O ol 6 o
MMTM HH\JHH HH\JHH
H H H
tone is linked tone spreads stress is assigned

Zec & Zsiga 2010: stress is assigned as far left as possible and as close to the lexically specified
H; the second H is inserted at stress
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With long vowels two linking options are possible: HL and LH:
»  LH on a long vowel is possible only as a result of stress-linked spreading
»  HL on a long vowel is only possible otherwise
»  HH is impossible

Why?

Inkelas & Zec 1988: an H cannot be linked to the second mora of a syllable (because tones are
assigned to syllables but spread over moras)

Zec 1994: tones are assigned to those moras that act as heads of the syllable

Summary:
»  H spreads to the preceding mora if it can
»  stress is assigned to the leftmost H
»  the two moras of a long vowel cannot both bear H

Various analytic possibilities of accounting for this have been explored, in function of what is
supposed to be the TBU (tone-bearing unit) in Serbo-Croatian

Our focus: the three main accentual patterns of Serbo-Croatian verbs

Core question: Where does the stress-associated H come from?
2 LINKED AND FLOATING H IN SERBO-CROATIAN

Where does the stress-associated H come from? It could be...
assigned by a rule (cf. obligatory initial stress in Czech)
associated (but not linked) to a morpheme

linked to a particular syllable/mora/V-slot in a morpheme
any combination of the above

YVVVYV

2.1 Assigned H

In the absence of a lexically specified H in a phonological word, H and stress are assigned to
the first syllable:

Representations in parentheses are the traditional representations of length and tone in Serbo-Croatian

4) a. gla a vu (trad. glavu)
G o
Lo

H

b. ugla a vu (trad. it glavu)
6 G ©

WoR R
H

Neither the word nor the preposition have their own tone, so H is assigned to the first mora and

stress, to the first syllable
When we talk of moras as TBUs we do not intend this to be a theoretical position, it is just convenient
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This is why falling tones occur only on the first syllable

Bidwell 1963: not true for loanwords, e.g., lavabo ‘washstand’

Inkelas & Zec 1988:238: spreading may fail in loanwords, e.g., asistént ‘assistant’, and in adverbs, e.g., verovatno
‘likely’ or eventudlno ‘possibly’ (Langston 1997:81)

2.2 Associated non-linked H

Serbo-Croatian has the equivalent of Russian post-accenting morphemes: H appears on the first
syllable of the inflection if present, on the last syllable of the stem otherwise:

5) a. juna ak-a (SC traditional representation jundka ‘hero.SG.GEN’)
6 6 ©
pou HJH

H

b. ju na ak (trad. junak ‘hero.SG.NOM’)
6 ©

TRt
\J
H

There are good reasons to believe the nominative singular ending is a zero, not a yer

Inkelas & Zec 1988, Zec 1994, 1999, Zec & Zsiga 2010, Simonovi¢ & Kager 2020, Simonovi¢
2022, etc.: the stem-final position of H is determined by the language system

Zec 1994: there are no stems that have an H linked to a final long syllable

All stems whose stem-final vowel is long are post-accenting (or stressed on the penult?)

Hypothesis: an underived stem may come with a floating H, which must be assigned (linked)

H cannot be assigned to a long vowel

H can be spread or retracted onto a long vowel, as we will see below

Q: If tones are specified lexically, how come there are no words with a tone-bearing stem-final
long vowel?

A: The location of the tone is not lexically given

(6) Inkelas & Zec 1988
In a derived environment, assign H to the first syllable of the suffix if the stem-final
syllable is long, otherwise to the stem-final syllable

(7) Zec 1994
a.  only those moras that act as syllable heads are assigned tonal nodes
b.  link the floating tone to the rightmost mora of the stem linked to a tonal node

(8) Zec 1999
H aligns with the rightmost mora of a morpheme (stem), unless it is the second mora of
a long vowel (in which case H aligns with the next syllable, i.e., links to the suffix)

Also Simonovi¢ 2022, Becker 2007...
Zec & Zsiga 2010 appear to abandon this assumption
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So, stems that might have looked as having a lexically specified final H can be reanalyzed
along the same lines as post-accenting stems (H always surfacing on inflection)

Eventual generalization: for a stem associated with a (floating) H:
»  if the stem-final vowel is long, the tone is linked to the suffix
»  if the stem-final vowel is short, the tone is linked to it

Consistent post-stem stress <> a long stem-final vowel

Langston 1997: this empirical generalization is incorrect; there are “hundreds” of native post-
accenting stems with a short stem-final syllable:

(9) a.  bob/boba (trad. bob/boba) ‘bean.NOM/GEN’ masculine
b.  mudrac/mudraca (trad. mudrac/mudraca) ‘wise man.NOM/GEN’
c.  borba/borbu (trad. borba/borbu) ‘battle. NOM/ACC’ feminine
d.  poljand/poljant (trad. poljana/poljanu) ‘meadow.NOM/ACC’
e.  celd (trad. celo) ‘forehead’, gospodstvo (trad. gospodstvo) ‘reign’ neuter

In other words, an inflectional accent need not be due to a long stem-final vowel
Zec 1994: in these stems the H tone is “extraprosodic” until the next, inflectional cycle

Langston 1997: a morpheme can have a pre-linked H, a floating H or no H
2.3 Linked H

The existence of a pre-linked H is a matter of debate
Empirically, in native words, tones appear either on the stem-final syllable or post-stem

Zec 1994: the distribution of H is restricted to the stem-final vowel unless it is long, pre-linked
tones are exceptional

What should evidence for a linked H look like:
»  fixed position of the tone (no shifting to the prefix or to the suffix)
»  preferably not stem-final (excludes all monosyllabic stems) because a fixed stem-
final H can be derived from a richer underlying representation

Langston 1997: H linked to non-stem-final syllables are a productive feature of Serbo-Croatian

(10) a.  glagol (trad. glagol) ‘verb’, jabuka (trad. jabuka) ‘apple’ native
b.  ambasa:dor (trad. ambasador), pozi:cija (trad. pozicija) loan

Penultimate pre-linked H seems extremely rare in native Slavic vocabulary
But native underived roots rarely exceed one syllable

Derived stems may end up with a linked H, of course

Most analyses of Serbo-Croatian tone we have seen do not make use of pre-linked tones

3 VERBAL ACCENT SHIFTS

Main accentual paradigms: the infinitive vs. the present tense
There is also the aorist 2/3SG forms, which are unaccented (H on the first syllable) and there is variation within
the present tense, and participles do not all behave the same, but these are irrelevant for now
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Table 1: Serbo-Croatian CVC imperfective verbs in the i/i class (basic types)

post-stem retraction stem-final

lomiti ‘break.IPFV’ | moliti ‘pray.IPFV’ nuditi ‘offer.IPFV’
INF lomiti (/omiti) moliti (moliti) nuditi (niiditi)
PRS.3SG lomii (lomi) molii (moli) nudii (niidi)

The behavior of prefixed verbs suggests that verbal stems are never underlyingly toneless
3.1 Verbal classes and stem-final vowel

Crucial factor for Zec 1994: the length of the stem-final vowel
Domain relevant for H assignment for Zec: the verbal stem + the theme vowel:

(11) igra — igr a — igr a ti

|
H H H

In the present tense the theme vowel is deleted before vocalic inflectional suffixes, with its tone
re-linked at the next cycle:
Except in the 3pl, where the suffix is not vowel-initial (igr-d-ju (trad. igraju) ‘play.PRES.3PL’), more on this below

(12) igra — igr a am — igr 4 am — igr 4 am

i | N
H H H H

Vowel-before-vowel deletion is independently motivated in Slavic (Jakobson 1948)

Potential problem for the analysis: the length of the theme vowel in the present tense

Langston 1997: Zec 1994 disregards the fact that the theme vowel is lengthened in the present
tense:

(13) a.  pev-a-am — *pev-am, proper form: peva:m

b.  vol-e-im — *vol-im, proper form: voli:m

c.  misl-i-im — *misl-im, proper form: misli:m
For Zec, tone is assigned when the theme vowel is still short, so no special problem arises
Q: Maybe the tone is retracted not because the theme vowel is deleted, but because it has become long?

A: This is what Simonovi¢ suggests, but additional assumptions will still be needed for cases where a long present-
tense vowel does not cause retraction

Langston 1997: other empirical and theoretical issues around other accentual types, including
those with systematic post-stem H

3.1.1 Issues resolved by Zec

Problem 1: retraction to a long stem-final vowel is possible:

(14) a.  pi:tati (trad. pitati)/pi:ta:m (trad. pitam) ‘ask.INF/PRES.1SG’
b.  spaSa:vati (trad. spasavati)/ spasa:va:m (trad. spasavam) ‘save.INF/PRES.1SG’

Zec 1994: “metatony” (i.e., tone shift) to a long vowel is okay
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Problem 2: stems with tone systematically on the stem:

(15) a.  pévati (trad. pévati)/pévam (trad. pévam) ‘sing.INF/PRES.1SG’
b.  videti (trad. videti)/vidi:m (trad. vidim) ‘see.INF/PRES.1SG’
c.  misliti (trad. misliti)/misli:m (trad. mis/im) ‘think.INF/PRES.1SG’

Zec 1994: in this case, the theme vowel is rendered “invisible” by the stem, the stem vowel
becomes the only available position at the \-TH cycle

Problem 3: stems with short stem-final vowels and with systematic post-stem tone (e.g., lomiti
(trad. lomiti)/lomi:m (trad. lomim) ‘break’)

Zec 1994: these stems are toneless, and the theme vowel is affiliated with tone
Langston 1997: if an “affiliated” tone is floating, this is not enough because of tone resolution rules in her approach

3.1.2 Issues arising from theme lengthening in the present tense

Iflong vowels cannot bear H, no post-stem H is predicted in the present tense (unless, of course,

Problem 4: stems with a long final vowel and with systematic post-stem tone (e.g., ta.jiti
(trad. tajiti)/ta.ji:m (trad. tajim) ‘conceal’)

Zec: as the stem-final vowel is long, the tone cannot associate to it, so it must attach after it
This would correctly predict post-stem H in the infinitive, but not in the present tense

Hence the theme vowel is claimed to be “invisible” here, but only at the \-TH cycle:
»  Hremains floating and is linked at the next cycle
»  the infinitival suffix is also claimed to be extrametrical, so H is linked to the theme
»  present-tense endings are not extrametrical, so H is linked to them

Problem: given that in reality, the post-stem vowel is long in the present-tense paradigm, H has
nowhere to attach to

3.1.3 Theme lengthening as the solution?

Langston 1997: tones can be pre-linked, floating or absent, leftmost wins
In essence, this is Halle 1997 applied to Serbo-Croatian

Retraction is due to the deletion of the H-bearing theme vowel on the assumption that the stem
has no tone and the theme vowel does:

(16) a.  pev-a-aam — pev-aam ‘sing-TH-PRES.1SG’
b.  vol-e-iim — vol-iim ‘love-TH-PRES.1SG’
c.  misl-i-iim — misl-iim ‘think-TH-PRES.1SG’

The absence of retraction is resolved by assuming that such verbs have a floating rather than
a linked H on the theme vowel (with the V-TH stem apparently treated as unanalyzable):

»  Constant post-stem H is due to a floating H on the stem

»  Hypothetical: constant stem H is due to a pre-linked H on the stem

Covers additional data: PPPs and aorist patterns, treated as triggering H-deletion
3.2 Intermediate summary

Empirical generalization: verbal and nominal stems with a long final vowel cannot have a pre-
linked H on that vowel, i.c.,
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(17) The final H-generalization
H can surface on the stem-final long vowel only in alternation with other accentual
positions

Zec: no pre-linked H in Serbo-Croatian, a morpheme can bear a floating H whose association
is subject to a number of constraints

Her concrete proposal overgenerates and sometimes requires additional stipulations

Langston: the final H-generalization is a result of diachronic development of the language with
no synchronic status

Retraction is just one of the three patterns

3.3 Theme-vowel lengthening

Simonovi¢ 2022: the present-tense suffix is a mora
Simonovi¢ 2022: three types of i/i stems, depending on the properties of the thematic vowel

Table 2: Serbo-Croatian CVC imperfective verbs in the i/i class (Simonovic)

prelinked H floating H epenthetic H
lomiti ‘break.IPFV’ | moliti ‘pray.IPFV’ nuditi ‘offer.IPFV’

UR /lom-ipn/ /mol-1,H/ /mud-1/

INF lomiti moliti nuditi

IMP.2SG lomi moli nudi

PAST.PTCP lomio molio nadio

PRS.3SG (a mora) lomii molii nadii

PPP lomAen moAen nudzen

deverbal noun lomAéene moAéene nudzeene

The High tone can be pre-linked to the thematic suffix -i-, floating on it or inserted by a special
rule

Simonovi¢ 2022: “all [i-]verbs that require the specification of a lexical H somewhere before
the stem-final syllable are denominal or deadjectival” (p.3)

Simonovié: present-tense retraction is caused by the lengthening of the theme vowel:

(18) *H-LONGTHEME: Assign a violation mark for every long theme vowel associated with a
H.

If the present-tense suffix is a mora, it accounts for the lengthening of the theme vowel, except
in verbs with a “pre-linked H” on the theme vowel, where it is preserved by IDENT-LINK

Long stem vowels are not covered by the “parochial constraint” (18) and hence can bear H

Importantly, Simonovi¢ also discusses passive past participles (which uniformly shift the H to
the stem-final vowel) and deverbal nouns (which permit H on a long vowel)
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3.4 Assessment

Theoretical issue: Why should the link between tone retraction and length be limited to theme

vowels?
Especially since the same three accentual classes are found with C-final stems, see below

Problem with Table 2: do we really want three accentual allomorphs of the same theme vowel?
Remember, Simonovi¢ analyzes accentual variation as different properties of the theme vowel:
»  H pre-linked to the thematic suffix -i-: post-stem H
»  floating H: retraction
»  inserted by a special rule: stem-final H

The same three classes are found with the a/a-theme (Bari¢ et al. 1997:261-265)
Bari¢ et al. 1997 is Croatian, Stevanovi¢ 1964 is Serbian; when they disagree, this is explicitly indicated. In the
table below, the alternation between [h] and [v] corresponds to the Croatian/Serbian divide

Table 3: Serbo-Croatian CVC imperfective verbs in the a/a class

post-stem retraction stem-final

jacati ‘strengthen.IPFV’ | igrati ‘play.IPFV’ | kuhatic/kuvatis ‘wear.IPFV’
INF jacati (jacati) igrati (igrati) kthati/kvati (kithati/kiivati)
PRS.3SG | jacda (jaca) igraa (igra) kuhaa/ktvaa (kitha/kirva)

So the variation is not in the theme vowel, it is in the stem:
>  none of these \+TH stems can be unaccented (because in their prefixed counterparts
the tone does not shift to the prefix)
»  systematic stem H is likely to be a linked one

The C-final verbs, i.e., those with no theme vowel, exhibit a different type of alternation:

Table 4: Serbo-Croatian CVC imperfective verbs in the C-final class

post-stem “reverse retraction” stem-final

peci ‘bake.IPFV’ plesti ‘knit.IPFV’ jesti ‘eat.IPFV’
INF pedi (péci) plésti (plésti) jésti (jesti)
PRS.3SG (a mora) | peCé(e) (pecé/pece) pleté(e) (pleté/plete) jéde(e) (jéde/jede)
stem: -pek- -plet- -jed-

The vocalic segment in the present tense of C-final verbs can be analyzed either as epenthetic

or as realizing the present-tense morpheme
Its surface form might reflect its historical development or dialectal differences (-e:- is found in both Bari¢ et al.
1997 (Croatian) and in Stevanovi¢ 1964 (Serbian); the short variant, -e-, is only found in Bari¢ et al. 1997)

4 TENTATIVE PROPOSAL

The root can be unaccented, accented, or post-accenting (encoded as a floating H), just usually
assumed:
(19) a. lom- b. nud- c. mol-

|
H H

Either the theme introduces its own floating H or H is epenthetic, tri%jgered by merge
This would be Zec’s hypothesis and insert an H at the right boundary of the stem (V +TH)
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Starting with the present-tense form of a post-accenting verb:
(20) a. mol-1i
Hou

H H
Another mora is introduced by the present-tense suffix, and the second H is linked to it:

The mora may start out as a floating front vowel, which would provide the source of the glide in the PRES-3PL of
a-verbs and explain what happens to the suffix -e- (fronting), but not what happens to the vowel of the suffix -nu-

b. mo-li

op
H

This creates an illicit configuration (a long vowel with HH)

C. mo li

d
HH

This configuration is repaired by reassociating the first H to the stem:

d. HEIO li/g

H H
Hence present-tense retraction, nicely linked to the length of the theme vowel
With an accented root, H stays on the root
With an unaccented root, only one H is introduced, by the theme:
(21) a. lom-1
Hop
H

Another mora is introduced by the present-tense suffix, and H is linked to the stem edge, as in
Zec’s account:

b. lo-mi
T

oy

T

Hence no retraction despite the long theme vowel

In the infinitive and in the past tense no extra moras or extra tones appear, so nothing special
happens on the systematic basis (individual verbs exhibit some peculiarities, of course)

Retraction is caused not by an H on a long vowel, but by HH on a long vowel (which we
independently know to be disallowed)
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But if we assume pre-linked tones, we need to explain the final H-generalization (17): there is
no pre-linked H on a long vowel:

(17) The final H-generalization
H can surface on the stem-final long vowel only in alternation with other accentual
positions

It seems, however, that the final H-generalization is not without exceptions
Masculine C-final nouns with a long stem vowel with a pre-linked H seems to exist in Croatian:

(22) a.  cf:v/ct:va (trad. cFv/cFva) ‘worm.NOM/GEN’ Bari¢ et al. 1997:120
b.  vi:k/va:ka (trad. vitk/vitka) ‘wolf.NOM/GEN’

For feminine C-final nouns a long stem vowel with a pre-linked H seems unquestionable:

(23) a.  sla:st/sla:sti (trad. sldst/slasti) ‘sweetness.NOM/GEN’ Stevanovi¢ 1964
b.  ka:p/ké:pi (trad. kdp/kdpi) ‘drop.NOM/GEN’ Bari¢ et al. 1997:169

In event nominals, the high tone seems attracted by a long vowel (cf. Table 2 from Simonovi¢
2022):

(24) a.  lomljen ‘broken’ —lomljé:nje ‘breaking’
b.  moljen ‘prayed’ — moljé:nje ‘praying’

More work is needed to determine what the actual generalizations are
S ADDITIONAL DATA
5.1 Present-tense realization

There are three surface realizations of the post-stem vowel in the present tense

The person-number endings are the same across these sets and may differ only in the 3PL:
The notations in Table 5 are the traditional ones: H pattern is the alternating one, the stem vowel is short

Table 5: Serbo-Croatian present-tense conjugation classes

singular plural

-e-/-i- & -i-/-i- | -nu-/-ne- & C | -a-/-a- |-e-/-i- & -i-/-i- | -nu-/-ne- -a-/-a-
1 vOz-iI-m vén-é-m pév-a-m__ | voz-i-mo vén-é-mo | pév-a-mo
2 voz-1-§ ven-é-§ pev-a-s | voz-i-te ven-é-te pev-a-te
3 voz-1 ven-é pév-a voz-€ ven-il pev-aj-il
UR | véz-ii vén-ee pév-aa
INF | voz-i-ti ven-u-ti pev-a-ti | voz-i-ti ven-u-ti pev-a-ti
UR | voz-i ven-¢ pev-a

The 3PL form of the a-conjugation is special:
»  there’s a glide (inserted here or deleted elsewhere)
»  the theme vowel is not lengthened
»  tone retraction does not occur

Either the present-tense suffix is not a mora, or this mora can be realized as j before a vowel
and cause fronting (for e-verbs, surfacing with the post-stem i: in the present tense)
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5.2 The fuller vocalic paradigm: aorist, imperfect, imperative, and non-finite forms

The position of the stress in the imperfect is the same as in the present tense (except PRES-3PL)

The position of the stress in the aorist is the same as in the infinitive, except for the 2/3SG form,
which is unaccented
Except perhaps for C-final stems (see Stevanovi¢ 1964:369)

Neither of them is productive in contemporary Serbo-Croatian

The remaining forms (the imperative, the gerunds and the participles) do not seem to exhibit
systematic cross-paradigm identity either with the present tense or with the infinitive

The accent of the verbal noun (event nominal) seems to be predictable (Simonovi¢ 2022)
5.3 Further data notes

In the discussion of C-final verbs, Bari¢ et al. 1997 seems far more permissive than Stevanovié¢
1964

»  BI1977 systematically indicates two possible options for the present-tense post-
stem vowel, short and long (i.e., pecé: (trad. pecé) & pecé (trad. pece)), Stevanovié
only uses the long one (i.e., pecé: (trad. pecé))

»  B1977 often suggests two possible variants for the infinitive, post-stem tone, as in
the present tense (péeci ‘bake’, plesti ‘knit’), or stem tone in the infinitive only (péci
‘bake’, plésti ‘knit’), with retraction in the present tense. The systematic post-stem
tone is never the only option for her. Stevanovi¢ usually provides only one

> there’s no correlation between these two facts

»  the only C-verbs that do not fit into these patterns are those with nasal alternation
in the stem (B253-254) and prefixed verbs with a glide in the present-tense stem
(obuti/obujém), showing H on the prefix in the present tense (B255-256), i.e., the
two types where there is a sonorant that disappears/is deleted? before a consonant

»  tone retraction is not limited to environments with a long theme vowel (PPPs) and
long vowels may fail to trigger retraction (event nominals, all e-verbs but one (?))

Theme suffixes do not behave the same. The partial results are:
»  The thematic suffix -e- does not create verbs with tone retraction (except for one
verb, voleti/volim ‘love.INF/PRES.1SG’)
»  The thematic suffix -nu- does not create verbs with systematic post-stem H

Table 6: Serbo-Croatian CVC verbs in the nu/ne class

retracting stem stress

vénuti ‘wither.IPFV’ | dignuti ‘push.PFv’
INF venuti (venuti) dignuti (dignuti)
PRS.3SG (a mora) vénee (véné) dignee (digné)

Two options only, no nu-verbs with the H tone staying on the theme

For a long stem-final vowel, only the stem H pattern is attested (e.g., viknuti), no other patterns
mentioned
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