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Tone-sensitive vowel lengthening in BCMS monosyllables

Aljosa Milenkovi¢
Harvard University

1 Introduction

Bosnian/Croatian/Montenegrin/Serbian (BCMS) displays a typologically rare mono-
syllabic lengthening (ML) process which is crucially sensitive to tone. ML targets
toneless (1a), but not High-toned monomoraic inputs (1b) (Zec 1999).

(1) a 'led ‘ice.NOM.SG’ 'leda ‘ice.GEN.SG’
'sto: ‘hundred’ ‘peitsto “five hundred’
'ba:s ‘barefoot.NOM.SG.M’ ‘bosi ‘barefoot.NOM.PL.M’
b. 'déd ‘grandfather.NOM.SG’  'déda ‘grandfather.GEN.SG’
'zdrav ‘healthy. NOM.SG.M’ 'zdrdvi  ‘healthy.NOM.PL.M’
ix ‘pour.AOR.1SG’ lismd ‘pour.AOR.1PL’

The alternation in (la) arises from vowel lengthening in monosyllabic forms
rather than vowel shortening in polysyllables, as evident from the absence of such
polysyllabic shortening process in the language (2).

2) ‘vuk ‘wolf.NOM.SG’ ‘vuka ‘wolf.GEN.SG’
‘gra:d ‘town.NOM.SG’ 'grazda  ‘town.GEN.SG’
‘zutb ‘tooth.NOM.SG’ 'zZu:ba ‘tooth.GEN.SG’

In this paper, I discuss possible analyses and theoretical implications of the
puzzling lengthening process in BCMS monosyllables. I argue that the process is
driven jointly by prosodic minimality requirements and constraints governing tone-
stress interaction. This complex prosodic pattern bears important implications for
prosodic theory, and for the debate between different constraint-based phonological
frameworks.

2 Issues

This section addresses two central questions raised by the lengthening pattern in
(1): the issue of the driving force behind ML (§2.1), and of the source of the dual
behavior of toneless and High-toned monosyllables with respect to ML (§2.2).

2.1 Diving force

Leaving aside for the time being the fact that ML is restricted to toneless monosyl-
lables, I present two analyses of the process: the faithfulness-based account, which
asserts that ML instantiates compensatory lengthening (CL), and the markedness-
based account, which links ML to prosodic minimality requirements in BCMS. I
will ultimately reject the CL analysis and pursue the prosodic minimality analysis.
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The question of the driving force behind ML can be approached from a syn-
chronic and diachronic perspective. It is important to draw a clear distinction be-
tween the synchronic and diachronic analyses of the process, since the historical
source of the length alternation in (1a) need not necessarily coincide with the syn-
chronic mechanism driving ML in BCMS toneless monosyllables. This paper aims
primarily to shed light on the synchronic motivation for ML, and only discusses
diachrony to the extent that it bears on the synchronic account.

The main rationale for the CL analysis of ML stems from diachronic consid-
erations. Late Common Slavic (LCS), the linguistic predecessor of BCMS, fea-
tured a ban on closed syllables. Thus, the LCS preforms of consonant-final forms
in (1) had a final lax vowel. There were two lax vowels in LCS: one front (*T)
and one back (*1i), which are known in Slavic linguistics as yer vowels. Final
yers were lost historically, giving rise to hitherto intolerable closed syllables. The
loss of final yers has in turn been thought to have led to compensatory lengthen-
ing in BCMS monosyllables that lack underlying prominence (Timberlake 1983;
Hock 1986; Kavitskaya 2002); cf. (3).

(3) LCS BCMS Gloss
*ledu le:d ‘i1ce.NOM.SG’
*kosti ko:st ‘bone.NOM.SG’
*bosti bo:s ‘barefoot.NOM.SG.M’

Assuming that final yers were not lost irrecoverably and are still part of the un-
derlying representations of the forms in (1), it may be possible to extend the CL
analysis to ML in modern BCMS. However, the CL analysis runs into theoretical
and empirical problems. First, as Kavitskaya (2002) points out, cases of synchron-
ically productive CL through vowel deletion are extremely rare because the CL-
inducing vowels are often not synchronically transparent, leading to the reanalysis
of resulting length as either underlying, or arising via some different lengthening
mechanism. Furthermore, even if the length in toneless monosyllables in BCMS
was historically brought about by CL, the CL analysis fails to explain the full range
of ML environments in BCMS. Unequivocal evidence that not all vowels in BCMS
toneless monosyllables lengthen compensatorily is provided by the patterning of
the second and third person singular forms of the aorist. In AOR.2/3SG, which cor-
responds to the bare verbal stem, toneless monomoraic stems undergo ML. ML in
AOR.2/3SG cannot be attributed to final yer deletion because no final yer can be
posited underlyingly for this form, nor has there ever been a final yer in the form’s
history, as indicated by the comparison of the BCMS forms with their LCS preforms
in Table 1 (for the LCS aorist, see Vaillant 1966).

LCS BCMS
singluar  plural | singular plural
1 [ *lixd  *lixomu Tix Tismo
2 *1i *liste iz liste
3 *1i *lise iz ife

Table 1: The inflection of the aorist in LCS and BCMS

While the CL process /CVC,u/ — [CV:C,] may seem appealing for (1a), it does
evidently not carry over to AOR.2/3SG, where ML targets an originally monomoraic
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form: /li/ — [liz]. The reason why the AOR.2/3SG forms of some verbs are tone-
less, while the rest of the paradigm displays a High tone (as in Table 1) is the
morphophonological rule that deletes lexical Highs in AOR.2/3SG. Whether an un-
derlyingly High-toned verbal stem deletes its lexical High in AOR.2/3SG is unpre-
dictable from the verb’s phonological or any other properties. Consequently, there
are two classes of High-toned verbal stems in BCMS (Danici¢ 1896): those that re-
tain their lexical High in AOR.2/3SG and are not subject to ML (4a), and those that
delete their High tone in AOR.2/3SG and undergo ML if monomoraic udnerlyingly
(4b). Effectively, the tone deletion rule feeds ML in AOR.2/3SG of tone-deleting
monomoraic verbal stems.

(4) a. High-preserving verbs
INF PTCP.F.SG AOR.IPL AOR.1SG AOR.2/3SG

/sla-/  ‘send’ 'slati  'sldla 'sldsmo  'slax 'sla
/bi-/ ‘beat’ 'biti 'bila 'bismo 'bix 'bi
/fu-/  ‘hear’ 'futi  'ffula fusmo  tfix '
/3é-/  ‘reap’ 'zéti '3éla '3€SMO '3EX 3¢
1t/ ‘rub’  'trti 'tila 'tfsmo tix 't

b. High-deleting verbs
INF PTCP.F.SG AOR.IPL AOR.1SG AOR.2/3SG

Ni-/ ‘pour’ 'liti 1ila lismo lix i
/fi-/ ‘sew’ [iti '[ila '[ismo 'fix i
/mi-/  ‘wash’ 'miti ‘mila ‘mismo ‘mix ‘mi:
/znd-/ ‘know’ 'znati 'zndla 'zndsmo  'znax 'zna
/sjé-/  ‘shine’ 'sjdti  'sjdla 'sjdsmo  'sjax 'sja:

The upshot of the present discussion is that the CL analysis outlined herein does
not provide a viable synchronic account of the lengthening facts in BCMS mono-
syllables. Whether CL was the historical source of vowel length in BCMS toneless
monosyllables need not detain us much further. Note, however, that there are se-
rious challenges to the analysis holding that this length was historically brought
about via CL. In (3), a yer was lost in the final syllable, supposedly leading to the
lengthening of the preceding vowel, which yields the expected right-to-left direc-
tionality in vowel loss-induced CL. However, lengthening is likewise observed in
forms where a yer was lost in the syllable preceding the lengthened vowel, as in LCS
*stito — BCMS stor ‘hundred’. This poses a problem to the CL account because
left-to-right CL through vowel loss is argued to be an impossible sound change
(Hayes 1989; Kavitskaya 2002). Therefore, the loss of yer vowels need not have
been the direct diachronic trigger of vowel lengthening in BCMS monosyllables.
Rather, yer loss was relevant insofar as it introduced a previously non-existing class
of monomoraic forms, which were eliminated by vowel lengthening to avoid the
violation of the minimal foot constraint, on which I will elaborate in what follows.

I conclude that yer deletion is not the synchronic trigger of ML, and was likely
not the historical source of vowel length in toneless monosyllables in BCMS. Fol-
lowing Zec (1999), the purpose of ML is to eliminate prosodically deficient monomoraic
feet. On Zec’s (1999) Optimality Theoretic (OT; Prince & Smolensky 1993/2004)
account, ML takes place to comply with FOOTBINARITY, the markedness con-
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straint that penalizes monomoraic feet. FTBIN outranks DEP-pu, which prohibits
vowel lengthening:

&)

li H FTBIN ‘ DEP-/ ‘

a. (1) !
b. = (I %

Unlike the CL analysis, the prosodic minimality analysis straightforwardly ac-
counts for ML in all relevant prosodic environments, including AOR.2/3SG. How-
ever, the bimoraic prosodic minimum is not strictly enforced in BCMS, a notable
exception being High-toned monomoraic forms, which are exempt from ML (1b).
The following section addresses the role of tone in defining the minimal size of
prosodic constituents in BCMS.

2.2 Tonal conditioning

Having shown that ML has to do with the bimoraic prosodic minimum in BCMS,
the question arises of why monomoraic forms are not prohibited across the board, in
light of the fact that High-toned monomoraic forms are permitted in the language.
There are two ways to explain why ML is restricted to toneless monosyllables. On
one account, the dual prosodic behavior of toneless and High-toned monomoraic
forms in BCMS instantiates a blocking, i.e. do-something-except-when effect (in
the sense of Prince & Smolensky 1993/2004: §3—4), whereby a process generally
applies except when it gives rise to an impermissible marked structure. The block-
ing analysis is pursued by Zec (1999), who provides the only synchronic generative
account of ML to date. Zec holds that the relevant prosodic constraints are ranked
such that vowel lengthening in monomoraic forms is the default in BCMS (cf.
5). ML is blocked in High-toned inputs because the resulting bimoraic trochee is
disharmonic. Drawing on the observation that asymmetric heavy-light trochees are
dispreferred cross-linguistically (Prince 1990), Zec argues that the ill-formedness
of the (fip1) trochee results from the tonal asymmetry between its head mora, which
is High-toned, and its nonhead mora, which is toneless. Per Zec, High-toned moras
are metrically stronger than their toneless counterparts. Thus, the (fi.) trochee runs
afoul of the preference for symmetric grouping in trochaic feet. The tonal con-
trast between the head and nonhead mora of a bimoraic trochee is penalized by the
TROCHAICQUANTITY (TROCHQUANT) constraint. TROCHQUANT dominates FT-
BIN in BCMS, ensuring that lengthening is blocked in High-toned monosyllables:

(6)

sla H TROCHQUANT ‘ FTBIN ‘ DEP-4 ‘

a. = '(sld) *
b. '(slda) ! *

Zec’s blocking analysis successfully captures the problematic lengthening pat-
tern in BCMS monosyllables. However, the account runs into several issues. First,
the central theoretical assumption behind Zec’s blocking analysis is that trochees
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with a higher-pitched first element are marked for the same reason asymmetric
heavy-light trochees are considered disharmonic, implying that pitch-based group-
ing effects parallel duration-based grouping effects. However, experimental work
on pitch-based grouping effects has found a trochaic bias in pitch-based rhythmic
grouping (Bion & Nespor 2011; De la Mora et al. 2013; Crowhurst 2020), suggest-
ing that pitch patterns with intensity rather than quantity with respect to rhythmic
grouping, contrary to Zec (1999). Second, Zec’s TROCHQUANT constarint pro-
duces a number of pathological effects. For instance, consider an OT grammar in
which TROCHQUANT outranks MAX-p. In this hypothetical language, toneless
heavies surface faithfully under stress (7a), but heavy syllables with a High-toned
first mora become light in stressed position (7b).

N N
7 ) Q F b Q &
B v bl B 7 bl
a & (up) a. ) ||+t
b. (1) x| b. "(ept) k!
c. = () | *

Similarly, TROCHQUANT can lure stress away from High-toned heavies to some
less prominent prosodic position, as in (8). In (8a), stress falls on a heavy syllable
to satisfy the WEIGHT-TO-STRESS PRINCIPLE (WSP), which penalizes stressed
light syllables. However, in (8b), stress falls on a light syllable in response to
TROCHQUANT, to avoid a bimoraic trochee with a High-toned head mora.!

®) a Q & b i QK
o g . R
a. = p(pp) a. p () || !
b. (1) popt *! b. = (u).p *

In sum, Zec’s (1999) TROCHQUANT constraint treats bimoraic trochees headed
by a High-toned mora as marked, although both bimoraic feet and High-toned foot
heads are individually unmarked. Thus, Zec’s account holds that the combina-
tion of two unmarked structures incurs a markedness penalty. More concretely,
the TROCHQUANT constraint makes problematic typological predictions, as high-
lighted above.

A way around TROCHQUANT’s problematic effects, while maintaining the gist
of the blocking analysis, may be provided by a positional faithfulness account
(Beckman 1998). In (9), I introduce a positional faithfulness constraint that pro-
hibits vowel lengthening in High-toned syllables. Thus, the absence of ML in
High-toned monosyllables falls out from the privileged status of High-toned sylla-
bles, which hinders certain unfaithful mappings in this environment. As in (5), ML
arises from FTBIN’s dominance over the context-free anti-lengthening constraint

'In (8), dots indicate syllable breaks.
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DEP-u. However, FTBIN ranks below the positional faithfulness constraint DEP-
w1, which protects the underlying quantity of High-toned vowels. These rankings
correctly restrict ML to toneless monosyllables, as shown in (9).

€))

sla H DEP-/15 ‘ FTBIN ‘ DEP-/ ‘

a. = '(sld) *
b. '(slaa) *! *

In (9), the positional faithfulness constraint DEP-.; achieves the same effect
as Zec’s TROCHQUANT. Furthermore, DEP-1; does so at no additional cost, as it
does not share TROCHQUANT’s flawed typological predictions. However, the po-
sitional faithfulness analysis is not devoid of problems. Beckman (1998) does not
report any cases of positional privilege effects involving High-toned syllables. I am
likewise not aware of any such positional faithfulness effects identified elsewhere
in the literature. Positional faithfulness effects are usually associated with prosodic
prominence (e.g. word-level stress), or a particular position within a morphosyn-
tactic constituent (e.g. root- or stem-initial syllables). While tonal inventories can
be positionally restricted such that more tonal contrasts occur in a more prominent
environment, evidence for positional faithfulness effects treating High-toned sylla-
bles as the locus of enhanced faithfulness seems to be lacking. In fact, there is no
independent evidence for the privileged status of High-toned syllables in BCMS,
and hence no motivation for the positional faithfulness constraint in (9) other than
the faithful realization of High-toned monosyllables.

In light of the deficiency of both blocking analyses, I pursue a different ap-
proach to the prosodic patterning of BCMS monosyllables, which ascribes this
complex pattern to a triggering, i.e. do-something-only-when process interaction,
whereby a mapping procedure is generally inoperative in the grammar, except to
eliminate an impermissible marked structure. On the triggering analysis, FTBIN,
the lengthening-inducing constraint, is overridden by faithfulness, which makes the
absence of ML the default. The asymmetry between toneless and High-toned mono-
syllables does not arise because there is something problematic about bimoraic
trochees headed by a High-toned mora, but rather because there is something prob-
lematic about monomoraic feet headed by a toneless mora, the structure eliminated
by ML. This move shifts the analytical burden away from the issue of High-toned
monosyllables’ resistance to lengthening (which follows from DEP-i > FTBIN) to
the issue of the motivation for ML specifically in toneless monomoraic forms.

In BCMS, lexical Highs determine the position of word stress (Inkelas & Zec
1988; de Lacy 2002; Zec & Zsiga 2010). A curious property of BCMS which sets
it apart from typical languages with tone-driven stress is that lexical Highs not only
attract stress, but also join forces with prosodic weight in defining the minimal
acceptable foot shape. Whether a foot is well-formed in BCMS depends not only
on the number of moras it incorporates, but also on the tonal profile of its head
mora. The present analysis draws on the following descriptive generalizations: (i)
monomoraic feet are tolerated in BCMS iff their only mora bears a lexical High
(cf. 1b); (ii) feet headed by a toneless mora are permitted iff they are bimoraic
(cf. 2); conesequently (iii) monomoraic feet headed by a toneless mora are strictly
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prohibited in BCMS. I propose that ML is a repair strategy employed to eliminate
toneless feet with a toneless head mora.

The illicitness of toneless, but not of High-toned monomoraic feet in BCMS
indicates that the avoidance of monomoraic feet cannot be the sole driving force
behind ML. Toneless degenerate feet violate two markedness constraints, namely
FTBIN and HEAD-H (Yip 2001), which requires that foot heads be associated with
a High tone. Descriptively, BCMS tolerates both monomoraic feet and feet with a
toneless head mora, which suggests that FTBIN and HEAD-H are both individually
overridden by faithfulness, as demonstrated in (10a—10b).

(10) a. FTBIN overridden by Faithfulness

‘ sla H FAITH ‘ FTBIN ‘
a. = '(sla) *
b. '(slaa) *!
b. HEAD-H overridden by Faithfulness
‘ graad H FAITH ‘ HEAD-H ‘
a. = '(graad) *
b. '(grdad) x|

However, the combination of the individually tolerable marked structures in
(10)—monomoraic feet with a toneless head mora—is categorically prohibited in
BCMS. While FTBIN alone cannot instigate ML, given its ranking below Faithful-
ness (10a), ML takes place whenever FTBIN and HEAD-H are violated simulta-
neously. This suggests that two markedness constraints that individually yield to
faithfulness (FTBIN and HEAD-H) cannot be violated simultaneously in BCMS.
The coincident violation of FTBIN and HEAD-H is avoided at the expense of a
higher-ranking faithfulness constraint—DEP-4. This constraint interaction instan-
tiates a ganging-up cumulativity effect (Jiger & Rosenbach 2006; Pater 2009b;
Albright 2012; Breiss 2020). Ganging-up arises when two constraints B and C
which are individually overridden by some constraint A jointly prevail against A in
order to avoid their coincident violation. In BCMS, FTBIN and HEAD-H gang up
against DEP-. As a result, doubly-marked toneless degenerate feet are prohibited.
The fact that individual violations of FTBIN and HEAD-H are tolerable in BCMS,
but their coincident violations are not, readily explains why ML is restricted to tone-
less monosyllables: the process does not eliminate degenerate feet across the board,
but those degenerate feet that incur a HEAD-H penalty.

Ganging-up cumulativity is famously problematic for strict-ranking OT. Be-
cause DEP-i dominates FTBIN (cf. 10a), the constraint grammar in (11) incorrectly
outputs the faithful parse for toneless monomoraic inputs. I work out the specifics
of the constraint-based account of this gang effect in §3.

(In

li H DEP-/1 ‘ FTBIN ‘ HEAD-H ‘

a. & () £ *
b. © (i) [ ! I
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To summarize the points made in this section. ML takes place in compliance
with the bimoraic prosodic minimum in BCMS. The most perspicuous way of han-
dling the dual behavior of toneless and High-toned monomoraic forms in BCMS is
provided by the triggering analysis advanced herein, which holds that ML is gener-
ally inhibited, unless to avoid doubly-marked toneless degenerate feet. The ban on
toneless degenerate feet in BCMS instantiates a gang effect, since the simultane-
ous violation of two individually violable markedness constraints is avoided at the
expense of a higher-ranking faithfulness constraint.

3 ML as a superlinear gang effect: analysis and implications

Without nonstandard devices, OT is incapable of modeling ganging-up constraint
cumulativity (cf. 11). OT accommodates constraint ganging using local constraint
conjunction (LCC; Smolensky 1993, 2006), which is defined as follows:

(12) LOCAL CONSTRAINT CONJUNCTION (LCC)
The local conjunction of two constraints A and B, A& pB, assesses a mark
whenever both A and B are violated within the designated local domain D.

To derive the lengthening facts in BCMS monosyllables, in particular the fact
that toneless degenerate feet are intolerable, while their High-toned counterparts are
permitted, I introduce the local conjunction of FTBIN and HEAD-H.? FTBIN&HEAD-
H outranks the faithfulness constraint DEP-y, shown in §2.2 to rank above FTBIN.
These rankings correctly enforce vowel lengthening in toneless, but not in High-
toned monomoraic input forms. The LCC analysis of the prosodic behavior of
BCMS monomoraic forms is provided in (13).

(13) a. |
\ slé H FTB&HD-H \ DEP-/1 \ FTB | Hp-H \
a. = (sla) £
b. (slda) <l 1
> | li | FrB&HD-H | DEP-1 | FTB | HD-H |
a. ‘(i) *! * w *
b. = (lii) * 3 *

In (13a), there is no coincident violation of FTBIN and HEAD-H, given that
HEAD-H’s demands are met. FTBIN&HEAD-H is inactive and the faithful parse is
selected as optimal because it performs better on DEP-4 than the lengthening candi-
date. In (13b), the faithful parse *['(1i)] violates both FTBIN and HEAD-H, thereby
incurring a mark to top-ranking FTBIN&HEAD-H. The ML candidate ['(lii)] satis-
fies FTBIN&HEAD-H at the expense of DEP-.

OT enriched with LCC successfully models ganging-up cumulativity, as well as
certain other process interactions, including counterfeeding opacity (cf. Moreton

21t is safe to assume that the domain of the conjoined constraint FTBIN&HEAD-H is the Prosodic
Word (w), which is the domain of stress assignment in most BCMS dialects.
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& Smolensky 2002 and references therein). However, it has been pointed out that
LCC grammars are overly powerful (Kirchner 1996; Padgett 2002; McCarthy 2003;
Pater 2009a).

The standard version of Harmonic Grammar (HG; Legendre ef al. 1990), which
employs numeric weights rather than strict ranking to assess the severity of con-
straint violations, has been argued to be capable of deriving gang effects with no
appeal to LCC (Potts et al. 2010; Farris-Trimble 2008; Pater 2009b; Pater 2016).
To illustrate this, consider the hypothetical case of ganging-up cumulativity in (14),
where two lower-weighted constraints B and C jointly outpower higher-weighted
A.

(14)
B | C
0| 2 | 15|15
a. = candidate, | =2 || —1
b. candidate, | —3 —-1] -1

Given the propensity of LCC grammars to overgeneration, standard HG’s abil-
ity to handle ganging-up cumulativity without LCC has been viewed as a major
advantage of HG over OT. However, HG makes fairly strict predictions about pos-
sible gang effects. HG predicts that for a gang effect to be possible, there must
be an asymmetric trade-off whereby a stronger constraint is sacrificed to comply
with multiple weaker constraints (Pater 2009b, 2016), as in the hypothetical exam-
ple in (14). Crucially, no gang effect can take place unless both ganging constraints
are satisfied (Pater 2009b; Smith 2022). The concept of asymmetric trade-off is
formalized in (15) (w(x) = weight of x).

(15) Asymmetric trade-off
a. w(A) > w(B)
b. w(A) > w(C)
c. wB&C) > w(A)

The LCC approach to ganging-up cumulativity makes more flexible predictions.
Gang effects can arise regardless of whether only one or both ganging constraints
are satisfied: the local conjunction of the ganging constraints is satisfied as long as
there is no coincident violation.

Consider now the gang effect of FTBIN and HEAD-H against DEP-y in BCMS.
In (13b), vowel lengthening is employed to remove the coincident violation of
FTBIN and HEAD-H. This strategy satisfies FTBIN, while the winning candidate
still violates HEAD-H.? The LCC account in (13) correctly derives ML in toneless
monomoraic inputs. By contrast, an HG account of ML faces the same issue as the
OT account without LCC (11): it erroneously favors the faithful parse for toneless
monomoraic inputs, even when the constraints’ weights are set to allow FTBIN and

3In order to satisfy both ganging constraints, two unfaithful mappings would have to take place:
vowel lengthening and High tone insertion. Tone insertion is blocked by high-ranking DEP-H,
which outranks HEAD-H.
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HEAD-H to jointly prevail against DEP-u. This is because the intended winner and
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its faithful contender share the violation of HEAD-H, as shown in (16).*

(16)
. DEp-4. | FTB | HD-H
li H 2 15| 15
a. & ') | -3 -1 -1
b. © ‘(li)| -35]| -1 1

In BCMS, when FTBIN and HEAD-H are violated together, FTBIN is satisfied
at the expense of a higher-weighted constraint—DEP- . This constraint interaction
involves a symmetric trade-off between constraint violations (Pater 2009b; Pater
2016; Smith 2022), where a higher-weighed penalty (DEP-u) is traded against a
lower-weighted penalty (FTBIN) in HEAD-H-violating environments. Constraint
ganging via symmetric trade-off is formalized in (17).

(17)  Symmetric trade-off
a. w(A) > w(B)
b. wB&C) > w(A&C)

Symmetric trade-offs are inherently superlinear (in the sense of Smith & Pater
2020; Breiss & Albright 2022), since for (17b) to hold, the cumulative weight of the
ganging constraints must be greater than the linear sum of their individual weights.
I subscribe the approach that employs weighted constraint conjunction as a means
of modeling superlinear gang effects in HG (Green & Davis 2014; Shih 2017). To
capture the superlinear cumulative interaction of FTBIN and HEAD-H in BCMS, 1
propose the weighted conjunction of these two constraints. The analysis is outlined
in (18).

(18)
) DEP-i | FTB | HD-H | FTB&HD-H
l A 2 15| 1.5 1
a. W) | —4 1] -1 —1
b. w (lii)| -35| -1 —1

The crucial takeaway of the present analysis is that both OT and HG necessitate
LCC to model gang effects featuring a symmetric trade-off. Thus, HG does not en-
tirely dispense with LCC, as occasionally suggested in the HG literature. It should
be noted that there is a difference between OT and HG in the way these frame-
works use LCC to model gang effects. In OT, LCC is needed for both symmetric
and asymmetric trade-offs. By contrast, HG necessitates LCC solely for symmetric
trade-offs, while asymmetric trade-offs are derivable without LCC (cf. 14).

In sum, I demonstrated that the gang effect identified in §2 involves a sym-
metric trade-off between a higher-weighted faithfulness constraint (DEP-u) and a

“Recall that DEP-y is known independently from the absence of lengthening in High-toned
monosyllables to outweigh FTBIN.
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lower-weighted markedness constraint (FTBIN). To model this kind of constraint
cumulativity, both OT and HG necessitate local constraint conjunction. Future work
must address the typological consequences of LCC in both OT and HG.

4 Conclusion

In this paper, I presented a tone-sensitive vowel lengthening process in BCMS
monosyllables. I rejected the analysis that views this lengthening process as com-
pensatory and argued that the process is driven by the bimoraic prosodic minimum
in BCMS. I demonstrated that the triggering analysis of the process is superior
to the blocking analyses. The paper contributes to prosodic typology by identi-
fying a complex interplay between tone, syllable weight and metrical structure in
BCMS whereby tone not only determines the locus of stress but also plays a role
in defining the minimal size of prosodic constituents in the language. This, to my
knowledge, is the first case of tone-sensitive prosodic minimality reported in the
literature. Another theoretical finding of the study is the documentation of a gang
effect that cannot be modeled in the HG framework without nonstandard mecha-
nisms. The identification of such gang effect further corroborates the necessity of
local constraint conjunction in both OT and HG.
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