


















































































































































































































































































































































































































































































































































































































































194 Exceptions in vowel harmony

protected by a faithfulness constraint IDENT [low]. /a/’s involvement in harmony would
also result in the violation of *[+ATR +low], an undominated constraint, because low
[+ATR] vowels are absent from the surface inventory’'. The participation of only two
morphemes /-iya/ and /-uwa/ in triggering exceptional realisation of harmony can be
characterised as morphologically induced harmony, which is obtained at the cost of
flouting the highly ranked phonological constraint IDENT [low] (which prevents any
alteration of the low vowel /a/). This violation leads to the harmony of the normally
opaque vowel /a/ in such a way that it alters to a vowel which is already present in the
surface phonetic inventory. Exceptional triggering of the type discussed in this chapter
cannot be deemed to be the same as dominance in vowel harmony or other kinds of
exceptionalities recorded in the literature.

2 Regular harmony triggered by /-iya/ and /-uwa/

In this section, I will first show in detail the environments in which the exceptional
morpho-phonological patterns alluded to above occur. Before going into the details of
exceptionality, I will draw examples from the regular morphology to show the
operations of vowel harmony in a regular derived environment domain. In the examples
in (300) and (301) below, the high vowels in the suffixes trigger [+ATR] harmony in the
preceding root/stem.

(300) Monosyllabic roots and regular vowel harmony

Root Gloss Suffix Derived Gloss

(a) mer ‘wind’ -uwa meruwa ‘wind’(causative)
(b) d"wl ‘drum’  -iya d"uliya ‘drummer’

(c) tel ‘oil’ -iya teliya ‘oily’

"' This does not imply that I am arguing for a structure preserving (Kiparsky 1973) approach to Assamese
harmony. The very fact that the outputs of harmony, i.e. [e] and [o] have an allophonic status shows that such

an approach will not reflect the actual harmonic process of Assamese.
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(301) Regular vowel harmony in bisyllabic stems

Root/Stem Gloss Suffix Derived Gloss

(a) boyox ‘age’ -iya boyoxiya ‘aged’

(b) tolot ‘below’ -iya tolotiya ‘subordinate’

(c) gubor ‘dung’ -uwa guboruwa “fly(with dung-like smell)

The examples above show that there is ample evidence that the adjectival suffixes /-iya/
and /-uwa/ trigger regular [ATR] harmony in the preceding [-ATR] vowels /¢/ /o/ and /u/.

2.1 Blocking by /a/ and /a/- adaptation

Whereas /¢/ alternates with [e], /o/ alternates with [0] and /u/ alternates with /u/, /a/ is a
non-alternating vowel in the inventory. Therefore, /a/ behaves as a phonologically
opaque vowel. When a stem has /a/ in its final syllable, ATR-harmony is blocked’.
Blocking in Assamese has already been extensively discussed in chapter 6. For the sake
of clarity, I will briefly repeat some examples:

(302) Assamese trisyllables with medial /a/ and final /i/

Root/Stem Gloss Suffix Derivation Gloss
(a) kopah ‘cotton’ -1 kopahi ‘made of cotton’
(b) zukar ‘shake’ -1 zukari ‘shake’ (inf)

The examples in (302) represent words in which /a/ occurs word-medially and there is
no agreement with the [+ATR] value of the triggering suffixal vowel. Instead, the
leftmost vowel is [-ATR] and has not been influenced by the [+ATR] vowel in the right
periphery. There are also various suffixes with /a/, which result in opacity, and the ones
that are discussed below are /-aru/ and /-ali/. In the examples in (303), we see the regular
examples where /a/ blocking occurs. See examples below:

(303) /-aru/ and /-ali/ block harmony

Root Gloss Suffix Derivation  Gloss
(a)lek"  ‘write’ -aru  lek"aru ‘writer’
(b) goz ‘grow’  -ali gozali ‘sprout’

2 However, not all stem-final vowels undergo adaptation. See the discussion below the examples in (307).
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Opaque vowels of this kind are supposed to reflect gaps in the language’s vowel
inventory, that have been analysed in the past as a result of multiple-feature markedness
constraints. However, as I have argued in chapter 6, the opacity of /a/ probably is not
related to the lack of a [+ATR] counterpart to /a/ in Assamese. Phonological opacity in
many languages is not the result of the lack of equivalent and complementing paired
vowel sets. As a result vowels can also be opaque despite the presence of
complementing vowels and, I argue that it is the sonority of the vowel /a/ that makes it
resistant to harmony and therefore opaque to spreading.

The reason of lack of a counterpart is also less compelling for another reason: /a/
does change to other vowels under exceptional circumstances, and even when it does,
the vowels that it changes to are [e] and [o], but not [e] or [«], the vowels that the
constraint *[+ATR +low] prevents from occurring. This shows that this constraint is not
active at all, and its high ranked status is due to the fact that it makes an inventory
related prediction about the absence of [e] and [a&]. /a/ exceptionally harmonises to /e/
and /o/, the [-high +ATR] vowels that are already present in the surface vocalic
inventory. I take this evidence to demonstrate that a faithfulness constraint is active in
guarding the values of /a/, and it is this faithfulness constraint which is violated when /a/
is raised to [e] or [0]. As a result of /a/’s alternation with [e] and [0], we can observe that
the choice of ‘re-pairing’ (term due to Bakovi€) is probably available to the core
phonology as well. In the core phonology, however, ‘re-pairing’ is available as a strategy
to avoid opacity: /a/ does not alter in response to that choice. To explain this
phenomenon in Assamese, I adopt the term ‘adaptation’ to indicate raising only in
exceptional circumstances, and not in the regular phonology. Although nothing
extraordinary hinges on this choice of nomenclature, it simply makes the point that if /a/
re-pairing would have been the strategy, it might be expected to show up in the regular
phonology as well”*.

In /a/ adaptation, the preceding stem vowel ([-low, -back] or [-low, +back])
determines the [*+back] feature that /a/ might assume, so that it becomes a [+ATR]
vowel [e] or [o], respectively. The result of the process is that it is not only /a/ which

3 See Bakovi¢ (2000) for an analysis of ‘re-pairing’ in Maasai, Turkana and Turkish. In the specific case of
Turkish, prospective [& ] are prohibited by re-pairing the mid [-low, -back] with the [+low, +back] vowel
[a]. Though this is characteristic of the entire phonology of Turkish, in Assamese ‘adaptation’ is the result of

harmony triggering only by the exceptional morphemes.
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changes its [-ATR] specification, the preceding vowel also receives the harmonious
[+ATR] value of the span. Thus, the reason this process is dubbed /a/ adaptation in this
dissertation is in the fact that /a/ adapts itself to some other [+ATR] vowel under
exceptional circumstances, but remains inalterable in all other cases because of its

intrinsic sonority.

2.2 /a/ adaptation: data and problem

/a/ adaptation occurs when the two affixes /-iya/ and /-uwa/ trigger harmony in
morphemes containing /a/. In monosyllabic stems, /a/ always adapts itself to /o/, when
followed by /-iya/ or /-uwa/. In disyllabic stems, the [ +back] feature that /a/ assumes
for adaptation is determined by the preceding vowel. In contrast, /a/ in a root/stem
position never alters the [ =back] quality of the prefixal vowel. An /a/ following a
prefixal position always shifts to /o/.

(304) /a/-adaptation triggered by /—uwa/

Word Gloss Suffix  Derivation Gloss

(a) elah  ‘laziness’ -uwa elehuwa ‘laziness’
(b) bozar ‘marketplace’ -uwa bozoruwa ‘cheap’
(c)kesa  ‘raw’ -uwa keseluwa’* ‘raw(ness)’
(d)b"wl  “‘daze’ -uwa b uluwa ‘mislead’
(e) deka  ‘young’ -uwa dekeruwa ‘young-ish’

™ Nothing much can be said about the epenthetic /I/ here and the epenthetic /r/ in 304 (e) There are instances of
epenthetic /I/ and /r/ in Assamese, probably because coronals are unmarked epenthetic segments. With regard

to the choice between /I/ and /r/ it must be considered to be a pretty much idisncratic choice.
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(305) /a/-adaptation triggered by /—iya/

Word Gloss Suffix Derivation  Gloss

(a) kopal ‘destiny’ -iya kopoliya ‘destined’
(b)d’emali  ‘play’ -iya dhemeliya ‘playful’
(c) gulap ‘rose’ -iya gulopiya ‘pink’

(d) misa ‘lie’ -iya misoliya ~ ‘liar’

The pattern observed above shows that when /-iya/ and /-uwa/ trigger harmony, /a/ alters
to either [e] or [0], depending on the [+back] value of the stem-initial vowel. When /a/ is
the only stem vowel, it is realised as [0] when followed by /-iya/ in the suffix. See
examples below:

(306) /a/-adaptation in monosyllabic roots

Root/Stem Gloss Suffix Derivation Gloss

(a) sal ‘roof’ -iya soliya ‘roof-ed’

(b) dal ‘branch’ -iya doliya ‘branch-ed’

(c) d"ar ‘debt’ -uwa d"oruwa ‘debtor’

(d) mar ‘beat’(v) -uwa moruwa ‘beat’(causative)

In the examples above, /a/ invariably assumes [+back] quality. The examples below
show that /a/ adaptation does not occur when the stem is longer than two syllables (the
final /a/ in trisyllables deletes itself).

(307) No /a/-adaptation in trisyllables with final /a/

Word Gloss Suffix Derivation Gloss
(a) ketera  ‘spoken harshly’ -iya keteriya ‘peevish or irritable’
(b) sokola  ‘around flat piece’ -iya sokoliya ‘slice’
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These examples have been presented to show that there is a minimal domain in which
/a/-adaptation can occur and it is limited to the first two syllables of a word. In all
likelihood, there is a constraint which limits /a/-adaptation to the foot which bears
primary prominence in Assamese (Assamese follows a strong-weak or trochaic rhythm,
see also chapter 6, section 4.1 and chapter 8, section 4). However, this does not bear on
the analysis of exceptionality to be provided later. Hence I will leave this section with
the knowledge that /a/ adaptation is bound by a foot structure constraint which is
inviolable in the language.

2.2.1 /da/- adaptation and prefixes

The examples below show how the prefixal vowels /o-/ and /e-/ change their feature
value for [+ATR] in an environment where there is an /i/ or /u/ on the right side of the
morphological word:

(308) Prefixal participation in [+ATR] harmony

Prefix Root/Stem  Gloss Suffix ~ Derivation  Gloss

(@o  ghor ‘home  -i ogPori ‘homeless’

(b)e khuz ‘steps’  -iya ek"uziya ‘going slowly’
Similarly, a process of /a/-adaptation similar to the one observed in examples (304) and
(306), applies when /a/ belongs to the root and /e-/ or /o-/ are prefix vowels.

(309) /a/-adaptation and prefixes

Prefix Gloss Root Gloss Suff Derivation Gloss

(a)e one sal ‘roof’ iya esoliya ‘one roof-ed’
(b)e one dal ‘branch’ iya edoliya ‘one branch-ed’
(c)e one pat ‘leaf’ iya epotiya ‘one branch-ed’
(de one d"al  “‘slope’ iya ed"oliya ‘sloping to a side’
(e)so  six mah  ‘month’ iya somohiya  ‘six months old’

In the examples in (309), the root /a/ does not change its value for the feature [+back] to
that of the preceding prefixal vowel. The reason for this behaviour is dependent on the
affiliation of /e-/ and /o-/ as prefixal vowels. Under such circumstances, the [+back]
value that the vowel /a/ must assume depends on the [+back] value of /a/, so that it
invariably changes to [o] instead of [e] (by assuming the [+back] quality of /a/). Given
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this description of the pattern of alternation, I will now discuss the locality requirements
in these exceptional environments.

2.3 Local exceptional triggering

The behaviour of the vowels above may imply that the exceptional triggering
encountered here is not local. Specifically, observe, that in (308) and (309) the [+ATR]
value spreads to the entire word. However, the data below show that /a/-adaptation is
restricted to the vowel adjacent to the triggering morpheme”. All other instances of
harmony in the examples in (309) are the result of regular harmony; to wit, /a/
adaptation does not occur when /a/ is not adjacent to the triggering vowel:

(310) /a/ does not change when it is not adjacent to the triggering vowel

Root/Stem Gloss Suffix  Derivation  Gloss

(a) patol ‘light’ -iya patoliya ‘lightly’
(b) apad ‘danger’ -iya apodiya ‘in danger’
(c) abotor ‘bad time>  -iya abotoriya ‘bad timed’
(d) alax ‘luxury’ -uwa aloxuwa ‘pampered’
(e) ad"a ‘half’ -uwa ad’oruwa  ‘halved’

> Since this analysis was written and completed, two instances of non-local triggering have come to light.
/thapor/ ‘slap’+/iya/ - /t"oporiya/ slap(causative). /matal/ ‘mad’ + /iya/ - ‘drunk/not in control of one’s
senses’. How to analyse these aberrant forms is the question here. One approach may be to go in the direction
of the etymological status of these words. These words seem like more recent forms (probably borrowed from
Hindi) and thereore they have different constraints governing them. However, I assume a wug test or similar

devices would throw more light on what constraints Assamese speakers use while harmonising novel forms.
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In the examples in (310) (a) — (c), in examples with the composition /CaCa../, harmony
triggered by /-iya/ only affects the immediately preceding [-ATR] vowel /o/, but non-
adjacent /a/ does not undergo harmony. However, this is not different from the
behaviour of similar sequences when harmony is triggered by suffixes other than /-iya/
and /-uwa/ (see examples in (304) and (306)). They would all produce the same result.
The local triggering behaviour of /-iya/ and /-uwa/ is exemplified very clearly in the
examples in (310) (d) — (e). In these cases, there are two instances of /a/, but only the
vowel adjacent to the triggering vowel undergoes harmony. See the illustrations below
for a more explicit instantiation:

(311) Environments for /a/-adaptation

— /a/-adaptation locally
[CG root]] iyasfx]]]

[marye]]  iyassd]] — /moriya/

h — No /a/-adaptation non-locally
[acacrool.]] uwasfx]]]
[alaX;eot]] uwdsg 1] —> /aloxuwa/(cf.*/oloxuwa/ */olaxuwa/)

/a/-adaptation triggered by /-iya/ and /-uwa/ violates IDENT [low], which was ranked
highly in chapter 6. However, IDENT [low] violations are as minimal as possible, because
/a/-adaptation is restricted to the smallest possible domain.

With respect to exceptionality, there is another aspect of locality which needs further
elaboration here. If we recall the examples in section 2.2 ((304), and (306)), where it was
shown that the [ =back] value of /a/ depends on the preceding /e/ and /o/ (if they are not
prefixal), it is clear what emerges from this behaviour is that the stem-initial vowel is
responsible for initiating a type of progressive front harmony which is not dependent on
the triggers /-iya/ and /-uwa/, although the morphological environment for this
exceptional front/back harmony is provided by those two morphemes. The highlight of
this process is, again, also that this morpheme-specific front/back harmony focuses on a
local domain, like that of /a/ adaptation; in this case this local domain includes the vowel
in the immediately following syllable.
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I will now present a general background to various OT approaches towards exceptional
occurrences and especially morphologically determined ones.

2.4 Background

Generative phonologists (Kisseberth 1970, Zonneveld 1978) working within rule-based
frameworks devoted considerable interest to the study of exceptions. In recent
theoretical discussions in the OT framework, there has been renewed interest in the way
exceptional morphological interferences in phonology can be modelled (Pater 2000,
Anttila 2002, Inkelas and Zoll 2003, Pater 2006a, to appear). It is of special interest in an
OT framework, where all constraints are universal and individual grammars are a result
of permutation of these constraints. Falling out of this ranking biased schema is the fact
that constraints organised hierarchically cannot be reversed in order to provide room for
morphological idiosyncrasies. At the same time it would be difficult to maintain that

1’8, The interest then, lies in how

morpheme specific constraints are regarded universa
morphologically conditioned ‘aberrations’ can be handled in an OT approach.

In the co-phonology approach of Antilla (2002), morphemes select their own ranking
from a set of partially ordered constraints. Accordingly, only constraints that are
unranked in the grammar can have lexically specified rankings. I will not go into the
details of the co-phonology approach (cf. Antilla 2002, and Inkelas and Zoll 2003, for an
elaboration of the framework, and Pater 2003, 2006a, to appear) for arguments against
the constraint ranking approach and in favour of constraint indexation). Again among
the diacritic approaches’’, the ones favouring faithfulness constraint indexation are many
and varied (e.g. Fukuzawa 1999, 1t6 and Mester 1999, 2001, Kraska-Szlenk 1997, 1999;

see also Benua 2000, Alderete 2001).

76 Cf., however, McCarthy and Prince (1995) , which relies on morpheme-specific constraints, (for instance,
for the analysis of Tagalog /um/ affixation).
7 In the rule based approach of Kiparsky (1981), the proposed analysis for exceptions in Hungarian vowel

harmony also advocates the use of a lexically designated morphological diacritic feature [-vowel harmony].
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Pater (20064, to appear) shows that most of the problems tackled in morpheme-specific
constraint ranking, as well as faithfulness-only constraint indexation theories, can be
analysed in terms of constraint indexation of both markedness and faithfulness
constraints. At the same time, however, the fact that exceptional triggering or blocking
by morphemes is never an unbounded phenomenon, is only predicted by lexically
indexed constraints. Constraint indexation is of special relevance in this chapter because
the predicted ‘local’ behaviour of morphemically indexed constraints is borne out in the
exceptional data of Assamese. In the constraint indexation approach, morphemes that
trigger a process are indexed for a lexically specific faithfulness or markedness
constraint. It is assumed that these indexed constraints are cloned from already existing
constraints, which are ranked lower in the hierarchy. A case in point is the situation in
Finnish, a language in which the stem-final low vowel /-a/ either deletes or is raised to
/o/, under the influence of a following /-i-/. The examples below show that the
alternations are idiosyncratic as well as local, given the environment in which it occurs:

(312) Exceptional morpho-phonological occurrences in Finnish

(a) /tavara+i+ssa/ [tavaroissa] ‘thing (plural inessive)’
(b) /jumalatitssa/ [jumalissa] ‘God (plural inessive)’
(c) /itarati+ssa/ [itaroissa] ~ [itarissa] ‘stingy (plural inessive)’

The following locality convention captures the locality encountered here:

(313) *ai]L
Assign a violation mark to any instance of *[ai] that contains a phonological
exponent of a morpheme specified as L.
The definition of the constraint above shows that the constraint is violated only when the
specified string *[ai] occurs in the output. The application of this constraint is, however,
ony relevant to that part of the morpheme which contains a part of the suffix. Therefore,
this constraint is violated iff this string occurs in exactly the part which contains the
specified morpheme. Other occurrences of this sequence in the word do not incur a
violation of this constraint. Without any further elaboration, I will simply repeat the
constraint hierarchy and the (partial) tableau from Pater in order to provide an
illustration. The constraint *[ai] works in the following way:
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(314) Grammar: *[ai]-L; » MAX-[,, IDENT-1 3 » MAX, IDENT » *[ai]

(315) Lexicon: /-i-/L; /-i-/L; /-isi-/ /tavara/L2 /jumala/L3

Input Output *[ai]- | MAX-;, | IDENT-13 | MAX IDENT
L1 E
/tavara;,- ir,- | tavaraissa * |
ssa/ tavarissa * | *
Ftavaroissa *
/jumalay 3- jumalaissa
ipj-ssa/ < jumalissa *
jumaloissa * | *

The constraint *[ai] does not apply in an unbounded manner. It only applies to that part
of the word where the suffixal /i/ also occurs. All other [ai] sequences are not shielded
by this constraint. As shown in the tableau, there are other lexically specified
faithfulness constraints, which apply to different suffixes. Depending on the relative
ranking of the indexation, the output structures will surface with either deletion or
mutation. Since /jumala/ is indexed to IDENT L3, it surfaces with deletion rather than
mutation’®. On the other hand, /tavaroissa/ is selected because of the high ranking *[ai]
constraint as well as a lexically indexed faithfulness constraint defending /tavara/.

The lexically indexed markedness constraint is able to predict the right results
because in this context, only a markedness constraint relativised to the proper morpheme
can account for a process, which triggers a phonological change. The fact that indexation
of a markedness constraint predicts the right results in Finnish, shows that it
accommodates phonological processes which may occur as a result of the derived
environment, where morphology provides the context of such occurrences, but the
process remains truly phonological. Unbounded application of this indexed markedness
constraint is also prohibited and therefore any non-local instantiations of the parts of this
string will be counted as violations. In this way, the constraint indexation approach

™ There is also some variation between the outputs: /itaroissa/ ~ /itarissa/ (example in (312)), which is
accounted for by unranked MAX and IDENT constraints, so as to generate variation between lexical items. It is
outside the scope of this chapter to go into these details of Finnish. See Anttila (2001) and Pater (2006, 2007)

on how such variations can be accounted in cophonology and constraint indexation approaches, respectively.
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offers a maximally simple way of accounting for morphophonological effects in derived
environments. This is in contrast to the tenets of the ‘cophonology’ programme, which
categorically argues against morphological contexts for phonological constraints. In this
sense, constraint indexation strikes a balance by postulating a phonological constraint
applicable only to a part of the morpheme.

2.5 An analysis of exceptionality in Assamese

‘Locality’ or the application of a phonological process to a certain smallest possible
domain is of special relevance in this chapter. In Assamese, the two morphemes /-iya/
and /-uwa/ exceptionally trigger harmony in the otherwise opaque vowel /a/. This kind
of triggering behaviour is exceptional, as it is confined only to these two morphemes, but
it is also systematic: /a/ systematically changes only when it is adjacent to the harmony
triggering morpheme, i.e. if /a/ does not occur in immediate proximity to the triggering
vowel, it does not harmonise (see diagram (311)). The local effect schematically
represented in (311) can be captured by adapting the locally applicable markedness
constraint (in (313)) to Assamese. The constraint which I propose as active here is the
indexed version of the contextual markedness constraint *[-ATR][+ATR]y;.

(316) *[-ATR][+ATR]r;
No instance of [-ATR] followed by [+ATR] includes a phonological component of
the morpheme lexically specified as L.

The locality convention manifests itself in this constraint in the form of a condition on
the position of violation of this constraint. This constraint is violated only in the
absolutely adjacent syllabic position of the triggering morpheme specified as L1. Any
further instantiations of [-ATR][+ATR] are not under the jurisdiction of this constraint.
This constraint is formulated in another way in Pater (to appear):

(317) *[-ATR][+ATR]L
Assign a violation mark to the minimal string containing a [-ATR] vowel
followed by a [+ATR] vowel, if that string contains a phonological exponent of a
morpheme indexed as L
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Both these formulations of the same constraint maintain that exceptional triggering in
Assamese observes a locality premise which is not violated in the ‘minimal domain’ as
expressed by Pater in (317). The full ranking of Assamese exceptional triggering is
given below in (318) and the corresponding tableau exemplifying the analysis is in
(319):

(318) Ranking:
*[-ATR][+ATR]L; » ID[low] > *[-ATR][+ATR] » *[+ATR-high] > ID[ATR]

(319) Indexed morphemes in the lexicon: /-iya/; /-uwa/

(320) /a/ harmonises in the presence of /-iya/

Input: *[-ATR] IDENT *[-ATR] *[+ATR - | IDENT
/mar/+/iya/y [+ATR]; [low] [+ATR] high] [ATR]
a. mariya *| *

b. T moriya * * *
C. MOriyo *ok| oK oK

The lexically indexed constraint *[-ATR][+ATR]., penalises a sequence where [a] is
followed by the triggering [i]. Note that the constraint *[-ATR][+ATR].; does not refer to
the entire morphemic sequence of /-iya/ and /-uwa/, but only to a portion of it. (320)-a.
is ousted because it violates the highly ranked lexically indexed constraint. The choice
between the two remaining candidates (320)-b. and c. is determined by the faithfulness
constraint IDENT[low] which is violated twice by the failed candidate in (320)-c.

In the tableau below, I show how this constraint hierarchy works when there are two
instances of /a/ in the input. The tableau below shows that *[-ATR][+ATR]y; inhibits
occurrences of [-ATR][+ATR] only in the minimal domain.
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(321) Local alternation of /a/ when followed by /iya/ or /uwa/

Input: *[-ATR] IDENT | *[-ATR] | *[-high +ATR] | IDENT
/alax/+/uwa/y [+ATR]L, [low] | [+ATR] [ATR]
a. alaxuwa *| o

b. € aloxuwa * * * *
c. oloxuwa **| K RS

This tableau shows the markedness requirement of the exceptional trigger /-uwa/, i.e. its
local application. The indexed constraint *[-ATR][+ATR]; does not apply to the initial
/a/ of the stem /alax/. (321)-a violates the top ranked *[-ATR][+ATR].;. Multiple
violations of the faithfulness constraint IDENT [low] leads to the disqualification of the
candidates (321)-c.

With this discussion on exceptional /a/ adaptation, I move on to discuss exceptional
front harmony in Assamese.

2.6 Exceptional front harmony in Assamese: exceptional and local

As discussed in section 2.3, exceptional triggering in Assamese also involves
simultaneous changes in other featural dimensions, i.e. it is not only the [ = ATR] quality
of the low vowel which changes; but also the [ £back] quality of the vowel /a/. When
there are no preceding vowels in the presence of /-iya/ and /~uwa/ triggers, /a/ assumes
its own inherent back quality while adapting itself to a raised [+ATR] value. Therefore,
IDENT[ £back] remains unviolated in such circumstances, as shown by the tableau
below:

(322) /d/ is faithful to IDENT[+back]

Input: *[-ATR] | IDENT IDENT | *[-ATR] | *[-igh IDENT
/mar/+/iya/y [+ATR]; | [£back] | [low] | [+ATR] +ATR] [ATR]
a. mariya *| <

b. T moriya * * *
c. meriya *1 * * *

The example above also shows that the [ =back] specification of the low vowel is not
influenced by the [ = back] quality of the triggering morpheme. The vowel /a/ retains its
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[+back] value despite the fact that the triggering morpheme is [-back]. IDENT[+back] is
higher ranked than IDENT[low] as faithfulness to the [back] value of /a/ is substantially
more important than faithfulness to the [low] value”. This accounts for the failure of
candidate (322)-c because of its [back] value alteration.

However, to analyse cases where the [+back] specification of the low vowel does
change as a result of a stem-initial vowel, I will propose a sequential markedness
constraint which requires the simultaneous agreement of [ = back] values in the smallest
possible domain.

(323) [-back -high][+back -high]y,
No instance of [-back, -high] followed by [+back, -high] includes any phonological
component of a morpheme lexically specified as L1.

Further the constraint defned above requires the additional requirement of [-high] from
the participating vowels. This is so because [+high] vowels do not participate in this
front /back harmony. This kind of exceptionality is also restricted to the mid vowels /e/
and /o/.

This constraint also requires a modification of our understanding of the locus of
violation. While the context of application of the constraint *[-ATR][+ATR].; was a
portion of the morphemes /-iya/ and /uwa/, in this case /-iya/ and /-uwa/ provide the
environment for the application of this constraint by spreading [ATR] harmony to the
preceding vowels. This constraint is locally applicable only to the [ = back] values of the
vowels in the root. The domain-oriented nature of exceptional front/back harmony in
Assamese can be described as below:

7 The ranking is not reflected here, but it will be shown in all other instances where /a/ alters to /e/ when the

mid vowel precedes it.



Chapter 7 209

(324) *[-back -high][+back -high]

*[-back -high][+back -high]
L1 derived
No instance of [-back] followed by [+back] in the derived domain of the bisyllabic root
includes any phonological component of a morpheme lexically specified as L1.

Recall from section 2.5, that the Finnish *[ai] constraint eludes the root because *[ai]
does not include any part of the root. Vowel harmony is a process whch is normally
iterative and therefore includes all the vowels in its harmony domain. This of course
excludes the /a/-adaptation case because /a/ is normally a non-undergoer in the
language. However, when exceptional occurrences involve other [-ATR] mid vowels,
harmony is unbounded. As a result, when /-uwa/ triggers unbounded harmony and the
preceding vowels are /CeCa-/, then another exceptionality shows up. The fact that the
resultant output is /CeCe-/ with both [+ATR] and [front] harmony, shows that the output
bears a phonological exponent i.e. [+ATR] of the triggering vowel in /-uwa/ in order to
surface with simultaneous [-back] harmony.

Despite these dual exceptionalities, the process does not infringe on any other point
beyond that of the succeeding vowel. This shows that [ATR] and front harmony are
co-dependent and a phonological component of the [+ATR] vowel in /-uwda/ is required
for the exceptional front harmony to surface. But does this mean /-iya/ and /uwa/ trigger
long-distance front/round harmony in the root? The answer is no. This emergent
front/round harmony is restricted to the [ *back] values in the root, which is always
disyllabic as far as /a/ adaptation is concerned (see section 2.2 on the foot as a domain
for these exceptional processes). This front/back harmony is restricted to the smallest
domain of the root only.

Pater (2006a, to appear) gives examples of possible long distance effects that an
unconstrained theory of morpheme-specific phonology could give rise to. One instance
is where a reversal of ONSET » DEP, would result in the exceptional blocking of
stem-initial epenthesis. If a suffix is lexically indexed to DEP, and this constraint applies
to the whole word, it could potentially prevent epenthesis in the initial vowel of a stem.
He gives the following example where /ba/ is the hypothetical exceptional morpheme.
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(325) /amana/ [?amana] /amana+da/ [?amanada]
/amana+ba;/ [amanaba]

However, the Assamese case cannot be considered to be the same type of a distal
phenomenon, because emergent front/back harmony is only restricted to the smallest
domain of the root. Under all other circumstances, however, the sequential constraint
*[-back][+back] is normally lower ranked in the phonology of Assamese, reflecting the
fact that front/back harmony does not form an integral part of the vowel harmony
landscape of Assamese. The constraints *[-ATR][+ATR].; and *[-back -high][+back
-high];, are ranked together and any optimal candidate has to respect both of these
constraints.

(326) Co-dependent *[-ATR][+ATR].; and *[-back -high][+back -high]; I

I: *[-ATR] i*[-back -high] | IDENT | IDENT | IDENT *[-ATR]
/elah/+/uwa/, | [*ATR]L, [+back -high]y, [-back]| [+back] | [low]| [+ATR]
a. elahuwa * *

b. elahuwa * * *

c. e elehuwa ' ! * *

d. olohuwa Do o

e. elohuwa *| o

f. olehuwa *1 * *

The tableau in (326) shows how constraint indexation can satisfactorily capture two
processes which are indexed to the same morpheme. The selected candidate [elehuwa]
satisfies the highly ranked lexically indexed markedness constraint *[-back -high][+back
-high] ;. It also simultaneously satisfies *[-ATR][+ATR]y;. Strikingly, both these
processes require the same environment, i.e. exceptional triggering by the vowels in
/-iya/ and /-uwa/, but they do not contravene the principle of locality that constraint
indexation espouses. Both the processes of exceptional /a/-adaptation and front/back
harmony are concentrated on the absolutely adjacent syllable or ‘minimal string’. The
evaluation shows how this constraint ranking prohibits candidates (326)-b and (326)-e
because they violate *[-b -high][+b -high] ;. Candidates (326)-d and (326)-f are barred
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from being selected in this evaluation because of their multiple violations of IDENT[-
back].

The tableau below shows an input which contains a /CoCa-/ sequence.

(327) Co-dependent *[-ATR][+ATR].; and *[-back -high][+back -high];, I

Input: *[-ATR]  *[-back-high] | IDENT | IDENT | IDENT *[-ATR]
/bozar/+/uwa/y; | [+ATR]L, §[+back-high]L [-back]| [+back] | [low]| [+ATR]
a. bozaruwa *1 &
b. bozaruwa *| .

¢. Tbozoruwa *

d. bezeruwa ! *|x %

e. bozeruwa | *| * &

f. bezoruwa *| < o

The constraint hierarchy is able to generate the right output [bozoruwa] because the
selected output violates neither *[-back -high][+back -high];; nor *[-ATR][+ATR]. All
the other candidates incur fatal violations of either the two high ranking constraints or
the constraint demanding faithfulness to the [back] values.

2.7 Exceptional triggering in indexed constraint ranking and faithfulness only
indexation approaches

In this section, I show how other theories of indexation (which might be considered as
alternatives to analyse the Assamese cases) would produce unattested results in the face
of the Assamese data discussed in this chapter until now. According to the lexically
indexed constraint ranking approach (Anttila 2002), only unranked constraints can be
lexically specified. In Assamese, we can rank *[+ATR, +low] above the unranked
constraints IDENT[low] and *[-ATR][+ATR]. The specific lexical items in the lexicon
then choose their ranking from the unranked pair. Accordingly, indexation of constraint
ranking will produce /kopahi/ and /moriya/ respectively in each of the two lexical items
listed in (329)(a) and (b)
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(328) Constraint ranking in the Grammar:
*[+ATR +low] » IDENT[low], *[-ATR][+ATR]

(329) Constraint ranking in the Lexicon:
(@) kopah-i mexrfiow » [-ATrI+ATR]
(b) mar-iy(l *[-ATR][+ATR] > IDENT[low]

It is quite easy to show that the indexed constraint ranking approach would then generate
*[oloxuwa] for the input /alax-uwa/ as a result of the following indexed ranking in the
lexicon. The tableau below shows how ranking indexation would predict the wrong
results for local /a/-adaptation.

(330) alax-uwa *[-ATR][+ATR] > IDENT[low]

Input: *[+ATR +Hlow] | *[-ATR] | IDENT | *[+ATR IDENT
/alax/+/uwa/ [+ATR] [low] | -high] [ATR]
a. alaxuwa *1

b. @aloxuwa *| o & &

c. " oloxuwa *E *E *x

The candidate in (330)-c would be the predicted outcome in ranking indexation. The
actual output in (330)-b incurs a violation of the constraint *[-ATR][+ATR].

Another possibility would be to adopt a morpheme-specific faithfulness analysis.
Such an analysis would require faithfulness constraints indexed to morphemes. In a
situation like exceptional triggering, where faithfulness does not provide any solution, a
solution involving faithfulness of both the triggering morphemes as well as the
undergoing morpheme is bound to fail. The required locality in the output [aloxuwa]
will not follow from a faithfulness approach because it will only prefer faithfulness of all
the triggering morphemes:
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(331) Grammar: MAX;, IDENT. >*[-ATR][+ATR] » MAX, IDENT
Lexicon: /-iya/ /-uwa/ o

Input: Max, | Ipp | *[-ATR] | *[-high | IDENT MAX ! IDENT
/alax/+/uwa/ [+ATR] | +ATR] [ATR] !

a. alaxuwa *1

b. Aaloxuwa : * * * Do

c. # oloxuwa E k| * Dok

The faithfulness-only constraint indexation approach compels non-local unfaithfulness
and therefore predicts the wrong candidate with long-distance /a/-adaptation (candidate
(331)-c). The desired output candidate in (331)-b is faithful to the indexed morphemes,
but incurs a violation of the high ranked *[-ATR][+ATR].

The discussion above only shows how the alternative approaches will fail to account
for local /a/-adaptation. However, accounting for emergent front/back harmony will also
come with some attendant difficulties. Constraint ranking indexation would also be
confounded with the additional requirement for /a/-adaptation — that it requires the
agreement of front/back values of the stem initial vowel to match with /a/. The ranking
indexation would then make the wrong prediction, viz. that the output of this process is
variable between one which chooses [ATR] harmony and another which opts for
front/back harmony. The unranked constraints *[-ATR][+ATR];; and *[-back
-high][+back -high].; will result in ranking indexation that there is variation between
[elehuwa] and [elehuwa].

When morphological structure is indicated by an alternation and an accompanying
morphological addition, the resulting alternation needs to be as restricted and local as
possible. The locality issues brought to the forefront by morpheme-specific phonology
have also been noticed for phenomena other than Assamese vowel harmony. We have
already shown the Finnish examples where morphemically determined mutation in
/tavara/ ~ /tavaroissa/, etc. applies only locally. Other examples include, German plural
formation where [Palast] singular — [Paldste] Plural cf. *Pélaste, *Példste (Wiese 1996b:
183-184). This notion of locality plays a major role in a theory of constraint indexation
by specifying a morpheme which will trigger or undergo a process in a manner as
restricted as possible. While doing so, a morpheme is specified for a phonological
constraint, but the constraint does not apply directly to the entire string. In the Assamese
case, the morphemes /-uwa/ and /-iya/ are the specified morphemes so that when the
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constraint *[-ATR][+ATR] applies, the context for the application of the constraint, i.e.
the [+ATR] vowel /i/, is provided by the triggering part of the morpheme. Similarly the
same morphemes are also involved in further exceptional behaviour. Their presence
triggers progressive front/back harmony in an otherwise regressive [+ATR] harmony
process. This exceptional behaviour is also elegantly captured by a theory of constraint
indexation which requires morpheme-specific processes to be bounded to the smallest
possible domain. As a result, the progressive front/back ‘emergent’ harmony is also
limited to the immediately following vowel.

Consistency of Exponence (McCarthy and Prince 1993, 1994) is a principle which
states that lexical specifications of morphemes can never be altered by the GEN
component of OT. This particular attribute of OT requires a morpheme’s underlying
phonological material to be unaltered in its surface output form. Emergent front
harmony requires a derived environment domain and the process does not involve any
change in a morpheme’s affiliation in GEN*’. Therefore the process does not exhibit any
challenge to the principle of Consistency of Exponence. Furthemore, front hamony only
affects the root morpheme to the exclusion of the suffix as well as the prefix. For
example in the example to be discussed below in (326) /elah/+/uwa/, where the output is
/elehuwa/, front harmony affects the root morphemes only.

% As pointed out by Kie Zuraw, the other option would be to appeal to a constraint conjunction in a Derived

Environment Domain (Following Lubowicz 2002). For example *[-bk —hi] & IDENT(low) » IDENT (bk)
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(332) Demotion of IDENT[low] and ranking of lexically indexed *[-ATR, + ATR]y,
*[-ATR, + ATR]; *[+ATR, +Hlow] *[+ATR —high —back] IDENT [high]

DENT [low]

*[-ATR][+ATR] / IDENT[high +ATR]

*[+ATR —high]

IDENT[ATR]

The ranking shows that there are four strata of constraints in Assamese and these have
been arrived at by pairwise evaluation of candidates. This ranking shows exactly which
highly ranked constraint directly dominate a lower ranked constraint. In the ranking
shown above, it is also evident that IDENT [low] now needs to be demoted because in a
pairwise evaluation, a wining candidate violates IDENT [low] and satisfies *[-ATR, +
ATR]p.

3 Verbal morphology and exceptional NOHIATUS

I will now move on to a type of morphological effect in the vowel harmony pattern of
Assamese which is different from the cases of exceptional triggering discussed in the
preceding sections. Firstly, it exhibits no incongruity in the phonological environment in
which harmony is triggered. The vowel /i/ triggers regular harmony in the verbal
paradigm, but it is the phonological requirement of NOHIATUS which results in the
surface appearance of [e] and [0]. Secondly, in these instances of morpho-phonemic
alteration, there is no violation of IDENT [low]. The /a/ in the verbal root /k"a/ ‘eat’ for
instance, does not change because of the underlying presence of the /i/ morpheme. Thus
these instances of faithfulness to the [+ATR] value of the deleted morpheme will be
shown to be the result of lexically indexed faithfulness constraints. The locality
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conventions followed by indexed faithfulness constraints will also be discussed in the
following sections. The upshot of the discussion will be that indexed faithfulness
constraints will be shown to be able to account for a non-surface true phenomenon with
the advantage of explaining some demonstrably local effects. Before delving into the
intricate details of the phenomenon of vowel deletion in verbs, I will briefly discuss the
status of NOHIATUS as a constraint operative in the phonology of Assamese.

3.1 NOHIATUS in Assamese

In this section, examples from the nominal paradigm show that in the presence of
vowel-initial suffixes, vowels undergo deletion. Although there are no [+ATR] harmony
triggering affixes in the examples in (333), these forms show that in Assamese
phonology some suffixes are realised as vowel-initial when the stem syllables they
attach to are closed, but as consonant-initial when the stem syllable is open.

(333) [-ATR] initial suffixes

Root  Ergative  Accusative Dative Genitive Locative  Instrumental
/¢! /k/ /ok/ /loi/ /t/ 1t/ [at/ /re/
/aloi/ /or/ /ere/
bhat bhat-e b at-ok bYat-oloi  bPat-or  b"at-ot b at-ere
ma ma-ye ma-k ma-loi ma-r ma-t ma-re

The insight we gain from the case marking system is the following:
6] In a suffix of the shape VC, the vowel may undergo deletion if the stem
also ends in a vowel, to avoid hiatus (ma +ok—mak)
(i1) In a suffix of the shape V, there is epenthesis if the stem also ends in a
vowel (ma + € — maye).

These observations show that the NOHIATUS is operative as a constraint in the
phonology of Assamese.

It is a well-observed phenomenon that segments may be either deleted or inserted in
order to resolve hiatus, and result in the linking of two adjacent segments, which may be
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present at the edges of a morphological domain. For instance, /r/ insertion in Boston
English ( McCarthy 1994, among others). *'

It should also be noted that though NOHIATUS is operative in the nominal examples
in (333), there is no concomitant realisation of the deleted vowel of the morpheme. I
attribute this to the fact that there is no corresponding faithfulness constraint which
militates to preserve the contents of the deleted morpheme. This brief detour also
suggests that NOHIATUS is present in the phonology of Assamese, independent of vowel
harmony. NOHIATUS sometimes kicks in to preserve the ideal phonological shape of a
morpho-phonological word, when morphology provides the context of a juncture.
However, as will be discussed in the following section, NOHIATUS is not an
undominated constraint and may be relevant only in specific morphophonological
interactions. For our purposes in this chapter, I define the constraint as below:

(334) NOHIATUS

“Avoid heterosyllabic vocalic sequences”
The constraint NOHIATUS is a prohibition against heterosyllabic vowel-vowel sequences.
On the one hand NOHIATUS (in the nominal examples in (333) above is responsible for
the insertion of /y/ and /w/ when V suffixes are appended to the base, and on the other
hand, it motivates deletion when VC affixes are adjoined to the base.
With this as the backdrop, let us turn to the phenomena where harmony induced by
[+ATR] vowel-initial suffixes interacts with NOHIATUS.

81 The status of NOHIIATUS in OT is controversial. In McCarthy (1993), NOHIATUS is only mentioned as a
probable constraint and it is shown that /r/ insertion in Boston English is the result of the interaction of the
constraints *Final C and NO CODA, because what seems like hiatus resolution is actually the banning of final
consonants word finally in lexical words (not function words) and in all contexts except phrase-medially. It is
possible that in Assamese the relevant constraint is ONSET which requires deletion and epenthesis so as to
provide for syllable-initial nsets. However, the result in ro+im — /rom/ would not satisfy any constraint
requiring Onsets, and */royim/ would be more optimal under the influence of ONSET. I will therefore use
NOHIATUS as a cover constraint for the processes of hiatus resolution in Assamese for the time being, until

further research is able to establish convincing proof in favour of or against any alternative motivation.
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3.2 /i/ deletion and vowel harmony in verbs

The relevant process that will discussed in these sections will be /i/ deletion in the verbal
morphology, which will be shown to be the result of a lexically indexed NOHIATUS
constraint in a derived domain. Again recall from the previous chapters that Assamese
does not allow the presence of /e/ and /o/ without a following /i/ or /u/. In such a
scenario, the result of harmony when the verbal root /ro/ ‘wait’ is suffixed with /il/ is
expected to be /roil/. The existence of the apparently impossible sequences /rol/, /gol/
(after the deletion of /i/)*, etc., is therefore unpredictable, given the morphology of the
verbal paradigm. This situation emerges because the eventually occurring surface output
forms /rol/ and /gol/ surface with the harmonised segment even though the triggering
segment has been deleted. This shows that the deleted segments influence the surface
structure of morphosyntactic words. I argue that a lexically indexed NOHIATUS
constraint is operative in driving these kinds of non-surface-true alternations This an
anlysis shows that NOHIATUS is operative as a constraint in the core phonology of
Assamese. This markedness requirement can also show up in a paradigm (in this case
the verbal paradigm) by demanding it to be lexically indexed to a particular morpheme.
The analysis is spelled out in the next section.

3.3 Vowel harmony in verbs

Assamese verbal inflection was already examined in detail in chapter 4 (section 4.3),
while discussing harmony in derived words. Below, I present a small sample of the
vowel harmony pattern displayed in verbs (repeated from chapter 4, section 4.3):

82In his typological study, Casali (1997) notes that in a root and suffix boundary, if the suffix is VC, a ranking
of MAX MS (a constraint preserving all input segments) over MAX LEX (a faithfulness constraint protecting
lexical words) would produce a deletion pattern, such as the one instantiated in Assamese. A discussion of

various typological issues, as the ones raised by Casali is outside the scope of this chapter.
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(335) Vowel harmony in the verbal paradigm

Root vowel o o) U a

Verbal root  ro‘wait’ lo ‘take’ d"s ‘wash’ k" ‘eat’
Past perfect il +v/i/a/e il+ u/i/a/e il+ u/i/a/e il + u/i/a/e
1P rolu lolu dPuly kPalu
2P(fam) roli loli d"uli k"ali
2P(ord) rola lola d"ula k"ala
2P(hon)&3P  role lole dPule kPale
future im/ib+i/a+o im/ib+i/at+o  im/ib+i/a+o  im/ib+i/ato
1P rom lom d"um kam
2P(fam) robi lobi d"ubi k"abi
2P(ord) roba loba dPuba kPaba
2P(hon)&3P  robo lobo d"ubo k"abo

In the paradigms above, the [+high +ATR] vowel /i/ always trigger a change in the
preceding [-ATR] vowels /e/ /o/ and /u/. Verbs inflect in the following order:

(336) Root + Aspect (Perfective/Progressive) + Tense+ Person

The pattern of inflection of the open monosyllables /d"v/ ‘wash’ and /k"a/ ‘eat’, deserves
attention because only open monosyllables provide the context for vowel deletion.
Therefore, only such forms of monosyllables have been taken into consideration. Note
that the verb /ro/ “wait’ inflects for its future and past perfect forms without the presence
of the harmony-triggering vowel, but with the alternation that the deleted vowel triggers.
Therefore, in the past perfect and future forms of all the verbal forms above, the vowel
/i/ is deleted, such that the initial vowels in /im/, /ib/ and /il/ are left invisible after
inflection. Consequently, these altered forms exist in the verbal morphology as a result
of vowel harmony triggered by the underlying presence of /i/. (361). However, the
paradigm in (335) is not representative of the entire verbal morphology of Assamese. In
other words, /i/ deletion under hiatal conditions is not attested across the board in the
verbal morphology of the language. Take for instance the following paradigm as a result
of affixation of /-is/, the perfective suffix (repeated from chapter 4, section 4.3, with
different examples):
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(337) affixation of /-is/

Root k"a+is+ ro+is+ d"u+is+
u/o/ale u/olale u/o/ale
Present Progressive
1P k"aisu roisu d"uisu
2P(fam) kPaiso r0iso d"uiso
2P(ord) kaisa roisa d"uisa
2P(hon)&3P k"aise roise d"uise
K'a+is+il+  ro+is+il+ d"u+is+il+
u/o/ale u/olale u/o/ale
Past-Progressive
1P kPaisilu roisilu d"uisilu
2P(fam) kPaisili roisili d"uisili
2P(ord) kPaisila roisila d"uisila
2P(hon)&3P k" aisile roisile d"uisile

The set of examples above show that the morphological extension /-is/ does not involve
any step towards hiatus resolution. The constraint on hiatus resolution is blatantly
violated by the verbal derivations produced as a result of the addition of /-is/, as the most
initial extension. I will show that this behaviour of the morpheme is the result of an
indexed NOHIATUS constraint demanding the preservation of the entire morpheme
which is ranked higher than the NOHIATUS constraint.

3.4 /i/-deletion in the verbal paradigm and indexed NOHIATUS

The type of deletion and subsequent fusion of a featural quality is also known as
coalescence. Before providing the complete analysis of the patterns discussed in
Assamese | will present the constraints are which required for an anlysis of this pattern
of deletion in Assmaese verbs. The constraint which prohibits coalescence in OT is the
following :

(338) UNIFORMITY — “No Coalescence”
No element of S, has multiple correspondents in S, .
(McCarthy and Prince 1995)
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This faithfulness constraint that requires an output segment to correspond to only one
input segment The constraint UNIFORMITY is violated by those segments which exhibit
output correspondents where multiple elements in the input representation are fused in
the output. In the evaluation in Assamese it will be shown that this constraint will be
violated by sequences where the alternation is the one as following:

(339) /r102/+/i314/ -/ 11023 14/

In this type of an alternation multiple elements i.e. /o/ and /i/ are fused in the output to
be realised as /o/.

Another faithfulness constraint which is relevant in the analysis of the type of
deletion encountered here is the IDENT I=O [F] constraint, proposed in Pater (1999).
This constraint was proposed to deal with the asymmetry (as opposed to MAX
constraints, where MAX[F] penalises deletion and DEP penalises insertion) in the IDENT
family of constraints proposed in the correspondence model of faithfulness (McCarthy
and Prince 1995). In the IDENT family of constraints (McCarthy and Prince 1995) an
IDENT[F] constraint can be violated only in the presence of a segment’s feature value in
the output, and not in its absence. The faithfulness constraint required to prohibit featural
deletion in Assamese is IDENT [=O [ATR], which is stated below:

(340) IDENTI—O [+ATR]

Output correspondents of a feature specified as [+ATR] must be [+ATR]

This faithfulness constraint will evaluate the faithfulness of [+ATR] values in the output.
In other words, an output representation with the deletion of a corresponding input
[+ATR] value would incur a violation mark.

Turning to the faithfulness of a deleted morpheme in verbs, we will see that an
indexed NOHIATUS constraint determines the emergence of vowel patterns hitherto
unattested until this chapter. I formulate this lexically specified faithfulness constraint as
below:

Constraint Lexicon
(341) NOHIATUS 1, /il/ /ib/ im/
“Avoid heterosyllabic vocalic sequences”
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The analysis to be presented holds that NOHIATUS |, is crucial in determining the output
candidate when the triggering segment is deleted in morpheme-specific surface
well-formedness constraints.

As a result of independent principles of grammar (where NOHIATUS is present even
when there is no harmony, as shown by the instances of hiatus resolution in case of
nominal affixation in the previous section), NOHIATUS is indeed operative as a crucial
constraint in Assamese. This constraint has the potential to either delete or insert a
segment in order for the output to comply with it. This constraint also needs to be
indexed to account for that part of the verbal morphology which overrides all other
constraints in order to satisfy NOHIATUS. The result of this indexation is shown below:

(342) NOHIATUS 1, and faithfulness of the deleted feature

/ro/+/im/;, | NOHIATUS | IDENT I=O | UNIFORM | *[-ATR] | No-

L | [+ATR] [+ATR] | HIATUS
a. roim *| o &
b. roim *| &
c. rom : *|
d.® rom *

In the tableau above, NOHIATUS |, effectively bars the candidates (342)-a and (342)-b
from being the winners in the evaluation. In the absence of an indexed constraint, the
candidate in (342)-b, [roim] would offer the most competition as it satisfies UNIFORM
which the candidate now selected as a result of satisfying the highest ranking NOHIATUS
L, does not. IDENT [=O [+ATR] prohibits (342)-c from emerging as the winner as it does
not preserve the [+ATR] quality of an input segment.

By evaluating another candidate which has a suffix of the shape /VCV/, we can see
that the same process applies throughout the verbal morphology wherever the
morphemes indexed as L, appear. While hiatus resolution drives deletion, requirements
of featural faithfulness result in the expression of the morpheme’s [+ATR] feature on the
preceding vowel. In the tableau below, while the high-ranking NOHIATUS |, requires
vowel deletion, the constraint IDENT 2O [ATR] preserves the [ATR] feature in the
output form, resulting in the optimal candidate which satisfies both constraints.



Chapter 7 223
(343) NOHIATUS L, drives hiatus resolution in some parts of the verbal morphology
/ro/+ NOHIATUS | IDENT I=O | UNIFORM | *[-ATR][ATR] | NOHIATUS
l-ila/y, L2 | [ATR]
a. roila *| ' <
b. roila *| o <
c. rola : *1
d.# rola ! *

In the evaluation in the tableau above, the resultant output form /rola/ is a product of the
combined forces of IDENT [=0O [ATR] and NOHIATUS 1 ,. Candidates (343)-a and (343)-b
violate NOHIATUS L,. Candidate (343)-c violates IDENT 2O [ATR], which demands
faithfulness to the feature value of the deleted segment, resulting in a failed candidate.

3.5 Unbounded harmony due to *[-ATR][+ATR]

IDENT IO [ATR] is necessitated in order to faithfully realise the deleted segment in the
immediately preceding context, but all other realisations of the feature [+ATR] are the
effect of the constraint *[-ATR][+ATR]. For instance, it is common to have sequences
like /norola/ ‘did not wait (2P)’, emerging out of the triggering of vowel harmony in the
vowel preceding the vowels in /rola/.

The tableau below in (344) shows that morpheme deletion and its simultaneous
preservation can appear to be an iterative process, but iterativity is the result of the lower
ranking constraint *[-ATR][+ATR].

(344) Unbounded harmony due to *[-ATR][+ATR]

notrotila;, | NOHIATUS [, ! IDENTI—O | UNIFORM | *[-ATR] | NOHIATUS

[+ATR]

a. noroila

*|

5 [ATR]

b. norosila

*|

c¢. norola

*|

d. norola

*|

e.% norola

The candidate (344)-d is not the correct output because it violates *[-ATR][+ATR], even
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though it satisfies IDENT [--© [ATR]. This candidate can be compared to (344)-e which
does not violate *[-ATR][+ATR] and emerges as the winner.

The negative particle in Assamese can be regarded as a clitic with the representation
/ NEG /+/V/, as it copies the vowel of the verbal base and although initial it is never the
stress bearing element. Hence, it can also be argued that the NEG element copies the
vowel of the harmonised base, instead of undergoing iterative harmony. In either case,
the contention here is that it is *[-ATR][+ATR] which plays a decisive role in preferring
/morola/ to */norola/. Examples of harmony spreading to the negative element preceding
the stem abound in the verbal morphology, and the following examples of Neg+ Verb
Root+ Inflection are presented as some of the instances:

(345) Examples of NEG + Verb Root+ Inflection

notlo+il+a - /nolola/

NEG+take+past+2P fam you did not take
nutxutil+a — /nuxula/

NEG+sleep+past+2P fam you did not sleep
ne+dek"™+il+a — /nedek"ila/

NEG+see + past+2P fam you did not see

Regressive spreading of the vowel quality of the triggering morpheme across the
immediately adjacent segment, to the most initial segment is ‘normal’ when considered
from the viewpoint of iterative harmony in Assamese and this does not bear on the
hiatus resolution process observed in some parts of the verbal morphology.

3.6 Non-application of indexed NOHIATUS

As discussed in section 2.5 on the verbal morphology, a part of the verbal morphology
does not show any tendency to exceptionally satisfy the constraint NOHIATUS and this
section presents a brief exposition of these facts of the verbal morphology. The hierarchy
proposed till now is ranked as below:

(346) NOHIATUS 15, IDENTI-O [ATR]» UNIFORM » *[-ATR][+ATR] » NOHIATUS

However, the examples like /roisu/, etc. which do not incur violation of NOHIATUS also
need to be accounted for in this analysis. These instances of non-applicabilty of
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exceptional hiatus resolution are a result of non-indexation of these verbal morphemic
extensions to any constraint demanding exceptional hiatus resolution. Hence this shows
that the proposed analysis correctly predicts prevention of hiatus resolution as a result of
non-indexation of the morpheme /-is/ to any constraint demanding hiatus resolution,
even though hiatus resolution is present as a strategy in the core phonology of the
language.

(347) No violation of indexed NOHIATUS by non-indexed morphemes

rotis+il,+a | NOHIATUS 1, IDENT I=0O | UNIFORM | *[-ATR] | NOHIATUS
[ATR] [+ATR]

a. roisila *| *

b. & roisila . *

c. rosila * *

d. rosila *1

In the tableau above, the lexically indexed faithfulness constraint does not demand
hiatus resolution even under conditions where hiatus should have been resolved, because
the morpheme /-is/ is not indexed to it. In the tableau in (347) candidate (347)-a which is
the most faithful candidate violates *[-ATR][+ATR], the harmony driving constraint.
Candidate (347)-b is the most optimal candidate, and although it violates NOHIATUS, it
does not affect the evaluation because NOHIATUS is ranked lowest in this hierarchy and
therefore does not need to be satisfied under all circumstances. (347)-c violates IDENT
[0 [ATR] and therefore rejected from the evaluation. (347)-d violates UNIFORM and
therefore loses out to (347)-b which is the winner in this evaluation.

Finally, recall that in Assamese deletion of the inflectional suffix is encountered in
the verbal morphology as a result of addition of /-il/ and /-im/. There are instances of
hiatal epenthesis in other parts of the lexicon. For instance, recall the examples
/keseluwa/ (cf (304) c) /dekeruwda/ (cf. (304) e) and misoliya (cf. 0 above d).

In these examples, a hiatus is resolved by epenthesising /1/ and /r/ respectively. The
tableau below shows that such epenthetic behaviour is fully accounted by the constraint
hierarchy posited till now:
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(348) NOHIATUS and epenthesis

misatiya NOHIATUS | IDENT | UNIFORM | *[-ATR][+ATR] | NOHIATUS
L L 1-0
| [ATR]
a. misaliya *1

b. # misoliya

C. misoya : i

d. misoiya i *

The tableau above shows that even though NOHIATUS is low-ranked, its presence in the
hierarchy is responsible for ensuring that hiatus can still be resolved by epenthesis.

(349) Ranking of NOHIATUS related constraints
NoOHiATUS, IDI—O[+ATR] ID[High+ATR] *[+ATR, +Hlow]
%

\ \*[ATR][+ATR]
UNIFORMIT, +ATR —high]

NOHIATUS IDENT[ATR]

The Hasse diagram shows the results obtained thus far. NOHIATUS; and ID [ O[+ATR]
are undominated, and they are ranked higher than UNIFORMITY which is ranked above
NOHIATUS.

4 Exceptional occurrences in the underived lexicon

Upto this point of the chapter, I have concentrated exclusively on the derived domain,
and as promised in the introduction, in this section I try to integrate the theory of
constraint indexation to include exceptional occurrences in the underived domain too. It6
and Mester (1995, 1999) allow for etymologically motivated variation in Japanese with
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stratally indexed faithfulness constraints which are ranked at different points in the
grammar. On the other hand, Pater (2000) allows for exceptional secondary stress in
English to be governed by indexed constraints which are also exemplified in other places
in the hierarchy.

In Assamese the generalisation about [e] and [o] being completely allophonic is
disturbed by some lexical exceptions. The examples are presented in chapter 4, section
5, and these examples also include those in (352). In this section, I motivate the
treatment of these special cases in terms of a lexically-specific constraint. I assume that
the lexical form of a word like /abedon/ which straightforwardly violates the constraint
*[-ATR][+ATR] as well as the markedness constraint against *[+high -ATR] vowels, is
governed by a lexically indexed markedness constraint. In order for the faithful
occurrence of this monomorphemic word, which violates both these constraints, there
must be a faithfulness constraint to shield these [e] and [0] occurrences. In order to
distinguish this set of lexicalised forms from the instances of /e/ and /o/ in the derived
inventory, this set of lexical items receive the diacritic L3, and the constraint ID[+ATR]y3.

(350) ID[+ATR]y;
Input specifications of [+ATR] are preserved in the output.

(351) Grammar: ID[+ATR] 3 » *[-ATR][+ATR] »
*[+high —ATR] » ID[+ATR]

(352) Lexicon

abeston ‘enclosure’ abedon ‘appeal’
od"ibexon ‘conference’ niketon ‘institute’
nibedon ‘appeal’ bedona ‘pain’

h: % : [} 3 3 )
ob"ixek installation setona CONSCIuoOSness ...

The tableau below shows how this grammar works relative to the constraint hierarchy
proposed so far:



228

(353) IDENT[+ATR]1; governs lexical items which bear [e] and [o] without any

alternation

Exceptions in vowel harmony

I: abeston; 3

Ip [+ATR] L3

*[-ATR][+ATR]

*[-high +ATR]

ID[+ATR]

a. @ abeston

*

*

b. abeston

*

ok

c. abeston

*|

*

The constraint hierarchy shows that the most faithful candidate wins because it bears the
lexically specified [+ATR] feature. The rival candidate in (353)b) violates the
markedness constraint *[-high +ATR] twice and therefore it is not chosen as the optimal
output. Candidate (353)c) incurs a fatal violation of the lexically indexed constraint.

The ranking above also shows that constraint indexation leads to only a minimal
violation of *[-high +ATR]. The lexical item bearing the indexation L3 violates this
constraint only minimally. The same goes for all the items in the list provided in (352)
above and in section 5 in chapter 4. All other instances of violation of *[-high +ATR] are
the result of vowel harmony (see /ob"ixek/ in the list in (352) for instance).

(354) Multiple instances of *[-high +ATR] violation is as a result of harmony

I: ob"ixek s ID[+ATR] 13 | *[-ATR][+ATR] | *[-high +ATR] | ID[+ATR]
a. ob"ixek *) %

b. = ob"ixek o *

c. obMixek *| % g

The tableau above shows all exceptional occurrences violate *[-high +ATR] only
minimally. *[-high +ATR] prevents multiple occurrences of the allophonic vowels [e]
and [o].

5 Exceptional triggering in Bengali

Recall from chapter 5 that in Bengali verbal phonology the underlying quality of vowels
in roots formed a difficult issue. As discussed before, it may be possible to postulate that
the causative suffix and the nominaliser, both of which share the overt morphological
marker /-a/, are responsible for lowering harmony. Whenever these two morphemes
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occur, the root vowel appears with a vowel height which is lower. The following
examples are repeated from chapter 5:

(355) Root alternations in Bengali
Nominal /-i/ 1¥ person Present  /un/ 2™ person

Honorific
fek"a fikhi fik"un ‘to learn’
k"ola K uli k"ulun ‘to open’
deka dekh dek"un ‘to see’
kora kori korun ‘to do’

As the examples show, Bengali verbal roots appear in agreement with the inflectional
augments following the root. Whenever the inflectional extension is /a/, the root appears
with a lowered vowel, but when the inflectional augments are the high vowels /i/ and /u/,
the raised counterpart surfaces. However, the causative morpheme itself appears without
any alternation in the presence of the otherwise triggering morphemes, /-i-/, /-if/, etc. See
examples below:

(356) Bengali verbal roots appear with low vowels in the presence of a following /a/

Roots : /fon/ ‘hear’ /ken/ ‘buy’
First Person Second Person Second Person
(Ordinary) (Familiar)
Present fon-a-c-c™-i fon-a-c-c™-if fon a-c-c"o0
Continuou  ken-a-c-c-i ken-a-c-c™-if ken a-c-c"-o0
Past fon-a-c-c™i-l-am  fon-a-c-c"-i-I-i fon-a-c-c™-i-l-e
ken-a-c-c"-i-l-am  ken a-c-c™-i-1-i ken-a-c-c"-i-l-e
Future fon-a-b-o fon-a-b-i fon-a-b-e
ken-a-b-o ken-a-b-i ken-a-b-e

The causative /-a-/ in the table above does not undergo any visible alteration. This might
lead one to conjecture that /a/ is consistently opaque in Bengali. In the examples below,
however, alternation in the verbal root is induced by the perfective /-e/. The perfective
only affects the vowel /a/ by raising it to /-e/.
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(357) Perfective /-¢/ exceptionally triggers raising
Root:/nany/ ‘take’

First Person Second Person Second Person
(Ordinary) (Familiar)

Perfect nem-e-c™-i nem-e-c™-if nem-e-c"-0
Causative nam-a-c-c’-i nam-c-c™-if nam-a-c-c"-o
Perft causative  nam-i-e-c™-i nam-i-e-c™-if nam-i-e-c"-o
Simple nam-l-am nam-I-i nam-l-e
Continuous nam-c"-i-l-am nam-c"-i-I-i nam-c'-i-l-e
Perfect neme-c"-i-l-am nem-e-ci-1-i nem-e-c™-i-l-e

Exceptional triggering in Bengali verbs is introduced by the perfective morpheme /e/,
where the root vowel /a/ changes to /e/**. By postulating the same sequential markedness
constraint as Assamese, but this time indexed to the perfective morpheme in Bengali, 1
try to capture this morphemic alternation. The constraint *[-ATR][+ATR]. is exactly the
same as we had witnessed for Assamese in the preceding sections.

(358) * ['ATR] [+ATR] PERF
No instance of [-ATR] followed by [+ATR] includes a phonological component of
the morpheme lexically specified as pgrr

This constraint is placed at the top of the constraint hierarchy of Bengali that was
postulated in chapter 5:

(359) Ranking:
*[-ATR][+ATR]y » ID[ATR]&ID[high] » *[-ATR][+ATR,+high] » ID[+ATR] » ID[-ATR]

(360) Indexed Morpheme in the Lexicon: perf/e/t,

$3Lahiri (2000) attributes the behaviour of the Bengali progressive in triggering /a/ raising (as opposed to other

suffixes, like the person marker /e/) to its place on a different morphological level.
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(361) high ranking *[-ATR][+ATR],esleads to exceptionality

Input: *[-ATR] ID[high] | *[-ATR] ID Ip *[-ATR]
/mam/+/le/ | [tATR] pur | & [+ATR,+high | [tATR] | [-ATR] | [t+ATR]
perf ID[ATR ]

a. namle *! &

b. nemle *| e

c. nimle *1

d. ®nemle *

The lexically indexed constraint *[-ATR][+ATR], prohibits */namle/ and */nemle/, i.e.
the candidates (361)-a and (361)-b respectively. The perfective morpheme exceptionally
triggers harmony only in the verbal paradigm in the presence of /a/ in the root. As a
result of the highly ranked *[-ATR][+ATR],.s candidate (361)-c is optimal because it
also respects the local conjunction ID[high] & ID[ATR]. This ranking prohibits */nimle/
in (361)-d. because Bengali demonstrates a chain shift in terms of height and [ATR].

Although 1 captured exceptionality in Bengali with an indexed markedness
constraint, there is no obvious locality restriction that needs to be taken into account.
However, in the same breath, it should be noted that the perfective morpheme does not
trigger long distance alternation in examples like [nam-i-e-c"-i] and prohibits any
occurrence of *[nemiechi].

With this extended discussion on markedness requirements in exceptional
morpheme-specific environments in Assamese and Bengali, I will now turn to a
faithfulness requirement that is observed in the exceptional verbal morphology of
Assamese.

6 Conclusion

In this chapter, I have addressed various exceptional environments in non-derived as
well as derived environments, which challenge the purely phonological grammar
developed for Assamese and Bengali harmony developed in the previous chapters. I
have shown that although regressive vowel harmony in Assamese may seem to ignore
morpheme boundaries, there are morpheme related factors which cast doubt upon this
observation.
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Exceptional triggering in vowel harmony is analysed to be the result of constraint
indexation, where /a/-adaptation is triggered by the two morphemes /-iya/ and /-uwa/.
/a/-adaptation occurs only locally and in all instances of harmony where /-iya/ and /-
uwa/ trigger harmony non-locally, no adaptation is involved. Analysed to be the
consequence of indexation of the markedness constraint *[-ATR][+ATR]., the analysis
arrives at the welcome result that exceptional morphological triggering can be
considered to be systematically local and therefore probably a more learner-friendly
approach.

The constraint indexation approach is also extended to the exceptional triggering of
harmony by the perfective morpheme /e/ on verbal roots containing the otherwise
opaque vowel /a/ in Bengali.

Section 2 shows that NOHIATUS;, is an indexed version of the constraint NOHIATUS
which mandates that in a part of the verbal morphology NOHIATUS is absolutely
essential. IDENT I60[+ATR] preserves the value of the triggering morpheme, despite the
fact that the regular phonology would have factored out such occurrences in other
domains. Deletion of the /-i/ morpheme results in the satisfaction of the NOHIATUS
constraint at the expense of violating markedness requirements which prohibit
independent occurrences of [e] and [o]. This also shows how OT responds to phonotactic
restrictions in a grammar. Though [e] and [0o] do not occur in closed syllables in
Assamese (as showed in chapter 6), OT shows that it is simply a manifestation of
restriction on output structures. Though there is no harmony in closed syllables, in OT
this is a violable constraint which can be overruled by NOHIATUS;,. Finally therefore,
violation of the constraint *[-ATR][+ATR] and enforcement of higher ranked
NOHIATUS, can also lead to the emergence of [e] and [o0] in closed syllables.

However, I have not discussed many other contending theories which have been
proposed to analyse phenomena similar to deletion in the verbal morphology.
Theoretical approaches involving morpheme realisation, structural approaches and the
like, have not been explored as suitable alternatives. As will have become clear the
problem presented here may also be amenable to the MAX SUBSEGMENT constraint of
Zoll (1998), where ‘ghost’ vowels have a floating feature status. I do not adopt
approaches favouring floating features in this dissertation; hence I do not adopt it as a
suitable alternative in these cases either. One straightforward reason is of course the tool
of locality in constraint indexation which elegantly captures most of the morpheme-
specific phenomena in Assamese and Bengali. Many of the phenomena discussed in
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theories proposing floating features involve long distance effects, but many others within
morpheme realisation theory have been argued to be primarily local and they therefore
deserve reanalysis along similar lines*. I have also not explored the full range of effects
that the application of indexed constraints for cases like that of Assamese /i/-deletion can
generate.

Apart from this, there are many other questions that a researcher in the field of
exceptionality in morpheme specific phonology may need to find answers to. Further
questions in this regard may involve how much restriction in terms of minimal domains
does a theory need to need to bind itself to. As far as rankings are concerned, Pater
(20064, to appear) observes there are numerous rankings allowed by all the constraint
indexation theories, and how much refinement each theory should or not should not
allow will eventually depend on the restrictions that a constraint based theory itself is
able to come up with. Furthermore, the debate over the relative merits of ‘Item and
Process’ (Anderson 1992) where morphological matter such as the affix is the result of
the application of phonological rules versus the conventional ‘Item and Arrangement’
(which assumes that all morphemes are independent lexical items) continues unabated.
In this context, the real anxiety about morpheme-specific constraints seems to be
regarding the possibility of generating markedness hierarchies for each individual
morpheme. Pater (to appear) looks at the direction of learnability, and shows how
learners can successfully execute constraint indexation. He shows that when a learner
detects inconsistency it seeks a constraint that ‘favours only winners for all instances of
some morpheme’. The constraint can then be ranked when it is indexed to the
morphemes for favouring only winners. (See McCarthy 2004a, Prince 2002, Tesar and
Prince 2004, Tesar et al 2003, Tesar and Smolensky 1998, Tesar 1998, for inconsistency
detection).

This chapter emphasises the role of locality and minimality in the evaluation of
harmony domains. As envisaged in the introduction, harmony is presumed to be a local
iterative assimilation process. It was shown how these local relations manifest
themselves in the face of morpheme specific phonology. Morphemes exceptionally and
locally trigger harmony in the presence of /a/, the domain of the process is limited to the
absolute minimal string. The same minimality requirement holds for exceptional

8 See Wolf (2004) for an analysis of local effects in mutation using structural constraints. And Horwood

(1999) for locality in anti-faithfulness.
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front/back harmony. Further, minimality is also sustained in preservation of a deleted
morpheme. Lastly, this chapter showed that when lexical items exceptionally bear [e]
and [o] they only minimally violate the constraint which prohibits such occurrences.
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Chapter 8

Conclusions, remaining problems and perspectives

1 Introduction

In this dissertation I have presented a detailed analysis of Assamese vowel harmony, and
discussed some of the implications that it may have for a broader typological
characterisation of vowel harmony systems. Language-specific contributions included
the fact that this regressive vowel harmony process had not earlier been shown to be a
feature of this language; that the harmony outputs [e] and [o] are allophonic in the
language; and an experimentally sustained exploration into the phonological status of the
vowel /u/, showing that the way this vowel participates in vowel harmony is important
to its phonological characterisation In this final chapter, however, I will focus on the
theoretically orientated goals of this dissertation, trying to assess the success it has been
able to achieve in the targets set out at the beginning of the dissertation. In section 2, I
will discuss my findings on the directionality component of the harmony process. In
section 3 I will discuss the various facets of locality that vowel harmony brings into the
limelight. In this section I also discuss the problems that non-derivational Optimality
Theory faces when accounting for locality, and that a solution to the problem can be
found in introducing the concept of a ‘minimal distinct locus of violation’ in Harmonic
Serialism. In Harmonic Serialism or Persistent OT (McCarthy, 2006, 2007), harmony is
achieved gradually. This facet of Harmonic Serialism along with the locality convention
is used to analyse partial harmony when an opaque segment intervenes (McCarthy 2004,
Wilson 2006). This situation arises in examples like /sapor/ ‘bend’ +/i/ — /sapori/ ‘to
bend’ instead of */sapori/ and */sopori/ where all the vowels are either [-ATR] or [+ATR].
The adoption of this variant of OT leads to the optimal output with partial harmony in
/sapori/, instead of favouring */sapori/ or*/sopori/. Section 4 contains a discussion of the
approach of positional licensing, which might have been thought to be applicable to
regressive harmony systems emanating from a perceptually weak trigger. I show that
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perceptual weakness of the trigger will definitely not account for regressive vowel
harmony across the board, and regressive harmony is more related to articulatory rather
than perceptual factors. The chapter ends with a conclusion, in which I speculate briefly
on 'functional' factors possibly involved in phonologially conditioned regressive
harmony of the Assamese type.

2 “The allure of directionality” (Bakovi¢, 2000: 194)

As identified in the beginning and argued pervasively in the rest of this dissertation,
directionality in assimilation is a phenomenon to be seriously reckoned with.
Directionality often has, but is not required to have anything to do with morphological
categories like root and affix prevailing on each other. Directionality may appear in
various guises, but there may be no epiphenomenal force behind it. Rather, such blind
and pervasive directionalilty is shown here to be the case for Karaja and Pulaar
(languages known from earlier literature) and Assamese, a newly added language.
Stepping aside from earlier analyses of directional systems, this dissertation shows that
an OT framework need not rely on ALIGN constraints (Smolensky, Pulleyblank and
others) with built-in directionality. Whenever a process is randomly directional, it is the
result of contextual neutralisation, but it can be captured only with a constraint that
specifies the markedness context in terms of a sequential markedness constraint. In this
context, [ATR] vowel harmony systems show wide heterogeneity in directional
behaviour. The way [ATR] systems behave in this respect has received detailed treatment
in chapter 2, where it was shown that there is hardly anything definitive in the inventory
of an [ATR] harmony system which would allow any prediction in terms of the direction
that the harmony process will take. This dissertation also shows that directional systems
may be either iterative or non-iterative, which further strengthens the claim of sequential
markedness. Non-iterativeness is shown to be the result of a more stringent locality
condition in the agreement of consecutive vowels. The lack of context for further
assimilations is the result of a requirement which cannot be satisfied by the harmonised
vowel, that is, if the trigger is [aF BG] and the following segment harmonises only with
the [aF] feature, then the harmonised segment can no longer provide the context for any
further neutralisation. This process is also regressive showing that regressive directional
harmony is all about context-sensitive neutralisation. Further, I classify four different
types of regressive directionality and the following is a full list of the languages
according to their type of regressive harmony:
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(a) Iterative and allophonic - Assamese and Pulaar belong to the type where harmony
is iterative and it also produces allophonic outputs among the mid vowels.

(b) Iterative and contrastive — Karaja, where harmony is iterative but it also enhances
contrast, as the outputs of harmony are phonemic.

(c) Non-iterative and contrastive — Bengali, where harmony spreads only to the
preceding vowel, but all the vowels are contrastive.

(d) Non-iterative and allophonic — Tripura Bengali is like Bengali harmony as it only
affects the preceding vowel, but the vowels are allophonic like Assamese and
Pulaar.

Thus I show, and one would hope convincingly, that directionality as a phonological
process exists in various forms, and it is not an extraordinary fact which is limited to
Assamese vowel harmony alone. It is indeed well-attested and needs to be cast in the
broader light of contextual neutralisation. This dissertation is exclusively about
regressive vowel harmonies: the question which needs to be asked is whether there are
comparable non-epiphenomenal progressive vowel harmony systems, both iterative and
non-iterative.

At this point, the predictions made in Hyman (2001) are thought-provoking and
potentially present interesting challenges for further research. Hyman argues that root
triggered vowel harmony on suffixes is a fallout of post-tonic reduction. He also
discusses how prefixes are bad triggers, which he concludes can be attributed to the
resistance of roots to ‘vowel reduction’. In the absence of reduction, the process would
not be anticipatory, which would be the only option if the process is not related to
reduction. This is so because all vowel harmony which is not due to reduction is
anticipatory. Hyman shows that ‘Vowel harmony is preferentially regressive, other
things being equal’. Therefore roots are good triggers because suffixes are potentially
subject to reduction. On the other hand, suffixes are able to trigger harmony because the
process would then be anticipatory and also lead to unmarkedness. Assuming that these
predictions are correct, one would not expect non-epiphenomenal progressive vowel
harmonies, either iterative or non-iterative to be abundantly available. However, this has
to be said cautiously because there is not a shred of doubt that not all vowel harmony
systems have been described or much less, discovered.
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3 Harmony as local agreement

The other linguistic phenomenon which has received compelling support in this
dissertation is locality. I have argued that harmony involves iterative local agreement.
This can be shown with *[-ATR][+ATR] which evaluates sequences of [ATR] sequences.
The constraint is modified to *[-ATR][+ATR +high] in order to account for absolutely
local and minimal application of harmony in Bengali and Tripura Bengali. This is the
gist of chapter 5 of this dissertation. In chapter 6 I show that the issue of locality of
harmony domains emerges again in the context of harmony blocking by nasals — where
only a nasal in the onset position of the triggering segment can block vowel harmony
and nasals in any other position do not result in harmony blocking. This can be
accounted for by a constraint which disallows sequences of *[oNi]. This constraint also
accounts for the fact that nasals do not disturb spreading of vowel features in /porinoti/
cf. */porinoti/ because the nasal is not in the onset position of the triggering segment.

Another important contribution of this chapter is a prediction regarding which
vowels are most likely to intervene in harmony processes. I show with examples from
languages as diverse as Assamese and Karaj4, that in [ATR] harmony systems, nasals are
most likely to intervene because they are ‘potential undergoers’ of harmony. Similarly,
in front/round harmony systems, liquids are most likely to intervene and block the
spreading of vowel harmony. Therefore blocking due to non-prosodic factors, requires
an additional factor, i.e. sonority, apart from the factors of feature sharing in the case of
Nawuri labial harmony.

I also present an account of harmony blocking in the presence of two consonants. It
is not very intuitively obvious whether the markedness requirement here is the avoidance
of marked [-high +ATR] vowels in closed syllables which is a structural constraint, or if
it is a prosodic requirement mandating agreement between vocalic moras; because
Assamese counts moras and a consonant in a final syllabic position is counted as the one
which bears a mora and which is therefore heavy. I adopt the prosodic approach because
it gives a more substantive reason to the blocking of harmony in closed syllables, but I
recognise that the data may lend themselves to a structural analysis.

The stumbling block to a complete analysis of local iterative assimilation in terms of
classic OT is blocking by the vowel /a/. The nature of blocking by /a/ is not like the
absolute precedence required by the nasal segment. /a/ blocks harmony wherever it
occurs. Therefore, it leads to the emergence of partial harmony where harmony proceeds
up to the point it meets a blocking segment, and in this case /a/. This cannot be dealt
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with satisfactorily in the standard version of OT because it professes ‘all or nothing’, i.e.
when a candidate is non-gradiently evaluated by a constraint like *[-ATR][+ATR], then
either a candidate incurs a violation mark or it does not. This problem was attacked by
invoking Harmonic Serialism with the aid of a locality convention. One of the main
goals of this dissertation is to show the locality effects that show up at various points in
the execution of long distance iterative harmony. Summoning the tools of Harmonic
Serialism was essentially considered to be a matter of execution.

Finally, chapter 7 shows that exceptional triggering by the morphemes /-iya/ and
/-uwa/ induces a change only in the preceding /a/, though /a/ in all other circumstances
remains opaque. The significance of this process is that it is not only exceptional, it is
restricted only to the immediately preceding vowel. This is interesting because vowel
harmony is supposed to spread iteratively from one vowel to the other, but it shows that
exceptional environments can stall such unboundedness. I also discuss other exceptional
processes, for instance /i/ deletion and its subsequent preservation. I also deal with
exceptional occurrences of [e] and [o] in a closed set of lexical items. I show that all
these instances of exceptionalities can be suitably analysed within a theory of constraint
indexation (Pater 2006a, to appear) which espouses a locality condition on exceptional
occurrences triggered by morpheme-specific phonology. However, though this locality
is observed only in deference to morphemes, it clearly shows that morphology can
impose limits on a potentially unbounded phenomenon.
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(362) Final Assamese ranking
NOHIATUS;,, IDI=O[+A], ID[;ba], ID[high +ATR], *[low,+ATR], *[-ATR+ATR].,

\

UNIFORMITY

NOHIATUS

v
IDENT[ATR]

The Hasse diagram illustrated above summarises the facts of harmony in Assamese. The
constraints IDENT [high] *[-ATR, -back +high] *[-back +back];, *ONi and
IDENT[+ATR];; which are also undominated are not shown in the hierarchy. The ranking
arguments clearly show that in order to result in exclusively regressive harmony
*[-ATR][ +ATR] needs to ranked lower than constraints demanding faithfulness to
certain features like IDENT[ATR ~+high] or featural markedness constraints as in *[-ATR,
-back +high]. *[-ATR +ATR] dominates *[+ATR —high] which suppreseses unwanted
instances of [e] and [o], which in turn dominates IDENT[ATR], resluting in a language
where [e] and [0] emerges as outputs of harmony. Further, /u/ -*/u/ occurences only as a
result of regressive harmony is regulated by the same ranking of *[-ATR +ATR] »
IDENT[ATR]. However, IDENT [ATR +high] restricts /u/ -*/u/ correspondences. In effect
these rankings show that regressive harmony can be obtained by a small set of
constraints without any constraint with a built-in directionality statute. The exceptional
occurrences also bring in their own set of complexities and show how they can interact
with the other constraints in the hierarchy. Exceptional /a/ adaptation required the
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demotion of highly ranked IDENT[low]. IDENT[-back] required to be ranked higher than
IDENT[+back] as /a/ alters with /e/ and never vice-versa.

With this summary of how this dissertation has tried to meet its goals, I move on to
discuss one final issue concerning a superficially plausible different approach than the
one taken here, namely a licensing approach to regressive vowel harmony, and show that
such an approach would have been less than satisfactory.

4 Is regressive harmony the result of perceptual weakness of the trigger?

One alternative approach to the analysis of Assamese vowel harmony put forward in this
dissertation, one which in fact might have been thought to be a serious proposition too,
is that of Positional Licensing, as proposed in work by Walker (2006). The way weak
positions in metaphonic systems (weak positions are unstressed and these unstressed
vowels trigger harmony in metaphonic languages, recall chapter 2, section 4 for some
more discussion) participate in vowel harmony processes gives rise to important
questions regarding the function of a trigger in a non-prominent position. One important
question 1S why the right edge vowel in a regressive system is a trigger if it is high and
[+ATR], and why is it resistant to harmony if it is [-ATR]; in other words, are there any
functional reasons for the existence of absolute, non-epiphenomenal directionality? This
is where the expositional statement of this section on Positional Licensing is of
significance: in a very basic and oblique way, Assamese harmony resembles metaphony
where a high final vowel or a high unstressed vowel triggers propagation in the entire
word or up until the stressed syllable (Zubizarretta 1979, Hualde 1989, 1998 Calabrese
1985, 1989, Walker 2006, and others). Therefore, it may look like as if it can be
analysed using a Positional Licensing constraint.

A case in point is Central Veneto, a variant of Italian (spoken in the Veneto
provinces of Padova, Rovigo, and Vicenza) discussed by Walker (2006). In this kind of
harmony the vowels /i/ and /e/ are eligible to appear in both tonic and post-tonic
positions. Pretonic vowels are generally affected only when raising is triggered by a
post-tonic unstressed vowel.
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(363) Stressed vowel raising

(&)  Db[é]v-o b[i]v-i ‘drink’ (1sg/2sg)

(b) g-[é]-va g-[i]-vi-mo ‘had’ (3sg/1pl impf. ind)
(¢) fas-[é]-a fas-[i]-vi-mo ‘did’ (1sg/1pl impf. ind)
(d)  kant-[é]-se kant-[i]-si-mo  ‘sing’ (1sg/1pl impf. subj.)

(364) Inertness of the stressed high vowel

(@) mo]v-i ‘move’ (2pl) cf m[G]v-i (2sg)
(b)  kr[e]d-i ‘believe’ (1pl)

(c) d[e]slig-o ‘untie’ (1sg)

(d)  v[o]-i ‘will” (1pl)

Veneto exemplifies height harmony of the type known in the Romance literature as
‘metaphony’. In the specific case of Veneto, a high vowel in an unstressed position
triggers raising of a preceding stressed mid vowel. It is clear from these examples that
only unstressed /i/ always trigger harmony in the presence of preceding stressed vowel
/e/, and the vowels can occur in all positions.

Veneto also presents variation in its harmony patterns. Not only are unstressed high
vowels sources of raising in stressed mid vowels, they also cause raising of mid vowels
preceding the stressed vowel. The latter is called the ‘maximal extension pattern’
(Walker 2006) where a [+high] unstressed vowel spreads the feature [+high] to all
preceding syllables, while in the stress-targeted case [+high] spreading does not proceed
beyond the stressed syllable.

(365) Maximal extension

(a) s[e]nt-é-se s[i]nt-i-si-mo ‘feel, hear’ (1sg/1pl impf. subj.)

(b) m[o]v-é-se mfu]v-i-si  ‘move’ (1sg/2sg impf. subj.)

(c) d[e]fénd-e d[i]find-i ‘defend’ (3sg/2sg)

(d) p[e]ns-é-a plilns-i-v-i  ‘thought/was thinking’ (3sg/2sg. impf. ind.)’

In the positional licensing analysis advocated by Walker, the grammatical imperative to
induce stressed vowel raising versus unstressed vowel lowering arises from the need to
avoid the alternation of more sonorous vowels in unstressed positions (i.e. prevents the
alteration of low sonorous vowels like /a/ in unstressed positions). In Walker's analysis
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of Veneto, the primacy of the weak trigger is accounted for by a positional licensing
constraint which associates the feature [+high] of the post-tonic vowel to that of the
stressed vowel. The specific constraint is as below:

(366) LICENSE([+high] post-tonic, stressed syllable): [+high] in a post-tonic syllable
must be associated to the stressed syllable

The author calls upon the intrinsic and positional disadvantage of stressed high vowels
in order to argue for a positional licensing analysis in post-tonic vowels. But a post-tonic
analysis does not give us the desired results for the examples in (365), hence she
proposes a faithfulness constraint on the final triggering position, IDENT[FINAL]. The
faithfulness constraint IDENT[FINAL] alongwith a constraint SPREAD [ATR] LEFTMOST
takes care of the instances of variable maximal extension pattern displayed in Veneto.
She advocates this approach because in Veneto, “the phonological strength of the final
syllable stands despite its lack of metrical prominence... I speculate that faithfulness to
the word-final syllable might instead be what prevents spreading from the penult to the
final vowel” (Walker 2006:955).

The pattern observed for Veneto in (365) is of special relevance to the analysis of
Assamese presented in this dissertation. Assamese also displays a combination of the
stress-targeted and maximal extension pattern. ‘Stress-targeted’ does not rule out
‘maximal extension’ in Assamese, as the vowel harmony process always spreads till the
word-initial syllable, which is also the stress-bearing syllable. For Veneto, Walker
appeals to a solution using the constraint SPREAD [ATR] LEFTMOST in order to account
for the maximal extension pattern. This means that positional licensing is not at work in
the grammar for all the patterns of harmony attested in the language. This strikes one as
a less desirable solution as both patterns have exactly the same pattern of alternation
except for the fact that one stops at the stressed syllable and the other does not.

4.1 Stress, accent and the harmony trigger in Assamese

I will now proceed to present some basic facts about stress and prominence in Assamese,
so as also to explore its place in the ‘weak trigger’ harmony systems (terminology from
Walker 2006). In Mahanta (2007) it was argued that instead of perceptual weakness of
the triggering high vowels, the faithfulness of final and unstressed vowels are
responsible for triggering harmony in languages like Assamese. However, in this
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dissertation it is shown that a sequential markedness constraint provides a more
complete analysis of regressive harmony in Assamese. Despite the difference in analysis
however, the facts of stress and prominence remain the same. Given that, it is only
proper that we proceed to take a look at the same.

Within the Assamese word stress system, main stress is always assigned to the initial
syllable (see also chapter 6). Morphologically, stress shifts to the initial syllable under
prefixation. Stress is not sensitive to affixation and the initial syllable is always the main
stress bearing syllable regardless of its morphological status. In a sequence of open
syllables, stress assignment is in the following manner:

(367) Stress in Assamese
[bdga] ‘white’ [bésori] ‘yearly’

Accent is on the first syllable if the second one is light but if the second syllable is
heavy, accent is attracted to it. An L*H melody is associated with word level stress,
where L* is borne by the accented syllable while H is associated to the following part of
the word, triggering a rising movement from L*. The accented syllable is prominent as it
is significantly longer than the other syllables and the final syllable is always devoid of
any pitch movements (Mahanta 2001). There are no other phonetic correlates of
prominence like duration or intensity. With this information in mind, I will now proceed
to elaborate on the analysis based on perceptual weakness of the trigger and how it falls
short of properly capturing the full picture of regressive harmony, which may bear
resemblance to metaphonic systems.

4.2 Perceptual weakness of the trigger?

In a Walker type of analysis only the vowels which can occur in both the triggering and
non-triggering positions are delegated to trigger metaphonic occurrences, while vowels
which do not occur in all positions do not trigger height harmony. Furthermore, it is
suggested that metaphonic occurrences are possible only under circumstances of a
high/mid contrast in the position where the triggering vowel occurs. The harmony
trigger in Assamese is always unstressed, but it does not combine with corresponding
presence of the feature [-high +ATR] in the triggering position. /e/ — /i/ or /e/ — /e/
alternations in the final vocalic position (which is also the position where the trigger can
occur) are not attested, suggesting that the adoption of perceptual improvement
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strategies in the vowel harmony process of Assamese would not be appropriate. The
function of ‘contrastive occurrence’ of [+ATR —high] as against [-ATR —high] and its role
in the triggering position of harmony is at its best quite unclear. If it is not the
perceptually perilous position of the triggering vowel, what objective could be behind
this kind of harmony?

As regards the perceptual vulnerability of the spreading feature [+high], Walker
adopts the approach of Kaun (1995: vii) who points out that harmony serves to extend
the duration of phonetic information which is phonologically important (i.e. distinctive),
but which is transmitted by means of relatively subtle acoustic cues’. Kaun (1995)
argues convincingly that vocalic contrasts that are expressed in terms of F1 rather than
F2 are perceptually more salient, allowing height contrasts to be more substantive than
roundness or backness. Trubetzkoy (1958, trans. by Baltaxe, 1969) shows that all
inventories consistently show height contrasts even if other contrasts are absent.
According to Lindblom (1975), the distance between the high vowels /i/ and /u/
substantially higher than that between /i/ and /a/ and also between /u/ and /a/. Crothers
(1978) also shows that the typologically preferred vowels between /i/ and /u/ is zero. By
contrast, inventories most often have one more additional vowel to occupy the space
between between /i/ and /a/ and between /u/ and /a/. F1 has a greater inherent intensity
than F2 (as well as the higher formants). Lindblom (1986) invokes this acoustic
asymmetry to explain the primacy of the height dimension over the backness and
rounding dimensions in vowel inventory patterns.

Here, 1 do not adopt the licensing approach developed by Walker, as the primary
vowels /i/ and /u/ do not qualify to be vowels with diminished perceptual prominence.
The acoustic evidence shows that high vowels have low amplitude and therefore they are
not perceptually threatened. I suggest that the final vowel’s incorrigible faithfulness to
its underlying value is facilitated by its primary nature. The feature high is
phonologically ‘primary’ (Stevens & Keyser 1989) and a phonological account
assuming perceptual markedness of /i/ does not provide us with an adequate explanation.
The results obtained in Walker can be alternatively derived from independent principles
assuming that features in weak positions may be unyielding to alternation because of
their primary nature rather than perceptual markedness. As Walker states:

“Patterns rooted in perceptual weakness of the trigger will be identifiable by an
asymmetry: perceptually difficult vowels will initiate harmony but not perceptually
strong ones. On the other hand, harmonies that are asymmetrically triggered by vowels
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in a position of prosodic strength — i.e. where the relevant feature(s) are contrastive in
both prosodically strong and prosodically weak positions, but only the prosodically
strong vowels initiate harmony — cannot be attributed to a perceptual threat.” (Walker
2006: 939)

But there are no phonologically marked (e.g. non-peripheral vowels) which
asymmetrically control harmony from an unstressed position. If peripheral high vowels
are proven to be perceptually more marked, then how do we understand the non-
triggering status of phonologically marked vowels? In short, is there any correlation at
all between perceptually marked and phonologically marked? I propose that before these
questions are properly answered, any analysis presupposing the perceptual markedness
of /i/ is better abandoned. However, I do not challenge the idea that there are harmony
processes which extend the duration of hard to perceive contrasts and thereby favour
marked feature combinations (Kaun 1995).

In the short paragraph below, I briefly discuss a slightly different problem with
LICENSE constraints which has been pointed out in the recent OT literature.

4.3 Too many solutions problem

Constraints of the LICENSE type has been shown to present a “too many solutions”
problem (Blumenfeld, to appear). The constraint “LICENSE [+high]/ post-tonic, if
licensed by a stressed syllable” is going to be satisfied both by vowel change as well as
by a shifting the stress away from the licensor. For Veneto, in order to satisfy the
constraint LICENSE, an input like / bévi/ can surface with stress on the second syllable as
well as by licensing the initial vowel. Blumenfeld, in work dealing with licensing
constraints, discusses the typology of segmental processes, which are determined by
prosodic structure. He points out that such interaction always proceeds unidirectionally
and changes segmental structure instead of conditioning the construction of prosodic
structure. He also shows that implicational OT constraints of the current type (a if b)
allow for too many ways to resolve the marked structure in environments where prosody
conditions segmental repairs, as in the example given below:

(368) *MidV/NONHEAD
"No mid vowels in the weak position of a foot'
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Constraints as the one above have a prosodic as well a segmental part. Hence, there are
two potential ways of satisfying them: (1) the segment mid vowel can be repaired and
(2) the weak position can be altered. Blumenfeld discusses many other constraints of this
type and shows that the range of segmental repairs that these constraints predict far
outnumber the attested repairs.

In sum, I suggest that the licensing approach to the triggering status of the high
vowels in a weak position would not provide a satisfactory alternative to the Assamese
regressive harmony data. Licensing as a potential approach to weak trigger harmony in
general is also beset with theoretical problems.

4.4 Concluding remarks

Finally, if in this dissertation it is assumed that regressive directionality is due to
articulatory factors rather than perceptual factors, then of course the ultimate questions is
why it should be so. Research in consonant harmony has also probed answers to similar
questions. Hansson (2001) connects widespread instances of regressive consonant
harmony to the domain of speech planning, and provides experimental substantiation
from the works of Dell et. al. (1989) showing that consonant harmony is akin to
phonological speech errors. The similarity of the triggers and targets and a bias towards
anticipatory interactions are the attributes which consonant harmony has in common
with speech errors.

A functional explanation of regressive vowel harmony may also be in the domain of
articulation rather than in that of perceptual factors. Though there is no direct connection
between regressive vowel harmony and speech errors, most occurrences of assimilation
in child phonology are also primarily regressive. It may be more fruitful to seek a
functional explanation of regressive harmony and regressive metaphony in articulatory
factors rather than perceptual ones. Hence, the sequential markedness constraints
defended in this dissertation can be concluded to be most likely on the right track,
though more research on perception and articulation will be required to make a
convincing argument for or against one or the other approach.
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Samenvatting

Het is een bekend en frequent geobserveerd verschijnsel in natuurlijke talen dat klanken
zich aanpassen aan andere klanken in hun omgeving, klinkers niet anders dan
medeklinkers. Een van die aanpassingsprocessen staat bekend als vocaalharmonie
(vowel harmony). In vocaalharmonie zorgt een ‘trigger’-klinker (of klinker-s) ervoor dat
een bepaald vocalisch kenmerk zich verspreidt over een domein van een bepaalde
grootte. Vocaalharmonie is een klassiek onderwerp met erkende theoretische implicaties
in de theoretische fonologie. Elke variant van de theoretische fonologie zal zich op
vocaalharmonie moeten richten voor zijn eigen ontwikkeling, en als bewijs van zijn
empirische adekwaatheid. Dit proefschrift heeft als doel in deze zin een bijdrage te
leveren aan de discussie over vocaalharmonie in Optimality Theory (OT, Prince and
Smolensky 1993/2004).

Het empirische materiaal voor dit proefschrift is afkomstig van nieuw en origineel
onderzoek van de auteur naar het Assamees, een van de talen van het Indiase
subcontinent, en — als ondersteuning daarvan, maar in mindere mate — naar de
gerelateerde talen Bengali en Tripura Bengali. Het Assamees wordt gesproken in het
noordoosten van India, voornamelijk in de staat Assam, door een meerderheid van de
inwoners van de staat. Volgens het meest recente onderzoek (telling van 2001) telt deze
taal 20 miljoen eerste of tweede taal sprekers. Bengali heeft 150 miljoen sprekers in
India en Bangladesh, in dit proefschrift worden twee varianten besproken: ‘standard
colloquial’ Bengali zoals gesproken in en rond Kolkata, en Tripura Bengali.

Het Assamees is nog maar weinig onderzocht, en daardoor levert dit proefschrift ook
een aantal taalspecifieke bijdragen. Daaronder valt zeker het empirisch onderzoek naar,
en de analyse van, de vocaalharmonie in de taal, dat hier voor het eerst wordt
gepresenteerd, als een (iteratief) regressief verschijnsel met [+ATR] als spreidend
kenmerk, en als triggers de hoge klinkers /i/ en /u/. Een uitkomst van deze analyse is ook
dat de klinkers [e] en [0] moeten worden beschouwd als allofonen (van de
middenklinkers [E] en [O]). Rekening houdend met het vocaalharmoniegedrag van de
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klinker [,], en ondersteund door een speciaal daarvoor uitgevoerd experiment op het
Assamese klinkersysteem, wordt aangetoond dat de [,] een [-ATR] hoge achterklinker is
— een nieuwe bevinding ten opzichte van eerder werk van Ladefoged (1996, 2001).

De theoretische implicaties van dit proefschrift liggen op twee gebieden: die van de
theorievorming over de spreidingsrichting (‘directionality’) van het harmoniekenmerk,
en die van de localiteit (‘locality’) van het harmonieproces zelf.

In dit proefschrift wordt beargumenteerd dat een van de meest intrigerende
eigenschappen van vocaalharmonie in het Assamees is, dat wat betreft de
spreidingsrichting van het kenmerk [+ATR] de taal consistent regressieve harmonie
vertoont, met hoge [+ATR] vocalen (/i/ en /u/) als triggers. In vergelijking met de veel
bekendere systemen van ‘root-controlled’ en ‘dominant-recessive’ harmonie (een
overzicht daarvan in hoofdstuk 2 van deze dissertatie), is dit een nog weinig
geanalyseerd type, maar in deze dissertatie worden eerder geanalyseerde talen als het
Pulaar (West Afrika) en het Karaja (Brazilie) in dezelfde groep getrokken, net als -
nieuw - het Bengali. Deze talen hebben in deze analyse een links-directionele
vocaalharmonie, zonder enige vorm van morfologische conditionering waaruit de
specifieke directionele eigencxhappen zouden kunnen volgen. De harmonie wordt
veroorzaakt door de aanwezigheid in de grammatica van deze talen van, in OT termen,
een ‘contextual markedness constraint’, die verboden vocaalopeenvolgingen aanwijst:
*[-ATR][+ATR] leidt tot de selectic van outputkandidaten zonder de ongewenste
opeenvolging, dus tot harmonie.

In de tweede plaats wordt in dit proefschrift vocaalharmonie in het Assamees
geanalyseerd als een voorbeeld van ‘local agreement’ in (OT-) termen van McCarthy
(2004) en Wilson (2006). Gewoonlijk wordt vocaalharmonie in natuurlijke talen gezien
als een langeafstandsproces (‘long distance’) binnen relatief grote domeinen zoals
woorden en frases. In dit proefschrift wordt het echter beschreven als een locaal
verschijnsel dat zich 'door het woord verplaatst' via ‘iteratieve’ evaluatie met de
geformuleerde contextuele constraint. De noodzaak tot iterativiteit wordt analyserend
afgeleid uit het blokkerend (‘blocking’) gedrag binnen het vocaalharmonieverschijnsel
van nasale medeklinkers: alleen onmiddellijk-adjacente (‘strictly local’) nasalen
blokkeren vocaalharmonie, en niet nasalen in andere posities. Deze eigenschap van
nasalen wordt gerelateerd aan hun relatief hoge sonoriteit, die het mogelijk maakt dat zij
optreden als ‘licensors’ van de locale ‘agreement’-relatie tussen twee klinkers. Localiteit
speelt daarnaast een rol in de blokkering van het proces door morfemen met een



250

uitzonderingskenmerk, waarbij de blokkering ook beperkt is tot onmiddellijk-adjacente
morfemen.

Ter ondersteuning van de iteratieve (in plaats van ‘long distance’) analyse van het
Assamees, wordt het gerelateerde Bengali geanalyseerd als een taal waarin onder subtiel
andere omstandigheden vocaalharmonie niet-iteratief is. Ook in het Bengali is
vocaalharmonie het gevolg van contextuele neutralisatie, maar dan op [+hoog, +ATR]
klinkers, waardoor iterativiteit geen kans krijgt. Iterativiteit en niet-iterativiteit zijn dus
geen principieel verschillende situaties, maar het gevolg van marginaal (maar wel
cruciaal) verschillende constraints.

In hoofdstuk 2 wordt een overzicht gegeven van een groot deel van de relevante
literatuur op het gebied van de vocaalharmonie. Daarbij wordt er de nadruk op gelegd
dat de voorspelbaarheid van het domein van het proces en van de richting ervan veel
minder groot zijn dan vaak gedacht wordt. Daardoor wordt de weg voorbereid voor een
analyse van het verschijnsel als contextuele neutralisatie van gemarkeerde’
klinkerkenmerken. Dit wordt begeleid door een bespreking van begrippen zoals de
geprefereerde klinkereigenschappen van een stam, kenmerkrestricties, en ongemarkeerde
kenmerkwaarden in de output. Vocaalharmonie wordt vergeleken met de verschijnselen
‘umlaut’ en metafonie (‘metaphony’) met als conclusie dat er geen principiéle
verschillen zijn tussen deze drie processen.

Hoofdstuk 3 presenteert Optimality Theory als het theoretisch-analytische kader van
dit proefschrift. Na een bespreking van de minimale vereisten die moeten worden
gesteld aan een ‘OT-theorie van vocaalharmonie’, volgt een overzicht van een aantal
bestaande verschijnsel-specifiecke benaderingen: Syntagmic Correspondence, Stem-
Affix faithfulness, Alignment, Spread, Featural Agreement, Optimal Domains Theory,
en Span Theory. Deze bespreking wordt afgesloten met een schema voor zogenaamde
Sequential Markedness Constraints (‘contextuele gemarkeerdheid’), met een indicatie
van hun mogelijkheden om ingezet te worden in gevallen van iteratieve en niet-
iteratieve regressieve harmonie.

Hoofdstuk 4 geeft een beschrijving van de vocaalharmoniepatronen van het
Assamees, op grond van een grote hoeveelheid uniek en nieuw empirisch materiaal. De
[+ATR] klinkers /i/ en /u/ veroorzaken [+ATR] harmonie op voorafgaande [-ATR]
klinkers (/e, 2, ,/), met als resultaat [e, o, u] waarvan de eerste twee allofonisch zijn in de
taal. De klinker /a/ is consequent een blokkeerder van het proces.
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In hoofdstuk 5 wordt deze analyse uitgewerkt als een OT-analyse met behulp van
‘sequential markedness constraints’, en in verband gebracht met vergelijkbare, eerder
gerapporteerde, verschijnselen in het Karaja en het Pulaar. In tegenstelling tot de analyse
van Kriemer (2003) behoeft de nicuwe analyse geen zgn. Integrity-constraints
(vergezeld van een taalspecifieke omkering van de gewoonlijk universeel geldige Rooth-
Faith » Suffix-Faith hierarchie).

Hoofdstuk 6 behandelt blokkeringsverschijnselen (‘interruptie van het anderszins
iteratieve verschijnsel’) die zich in Assamese vocaalharmonie in een aantal
hoedanigheden voordoen. Het gaat om blokkering door de lage klinker /a/, blokkering
door nasale medeklinkers, en door medeklinkers een in mora-positie (dus in het rijm van
de lettergreep). Het doel van dit hoofdstuk is tweeledig. Ten eerste wordt aangetoond dat
de verschillende soorten locale blokkering een gemeenschappelijke factor hebben,
namelijk hoge sonoriteit (‘high sonority’) van het element in kwestie. En ten tweede dat
deze vorm van blokkering in OT kan worden geformaliseerd via Harmonic Serialism
(McCarthy 2006ab). Niet-locale blokkering is typisch het gevolg van prosodische
condities op het harmonieproces.

In hoofdstuk 7 worden uitzonderlijke omstandigheden besproken waaronder
harmonie al of niet kan plaatsvinden. De deletie van een /i/-morfeem ter beantwoording
aan de constraint *Hiatus, waardoor [e, o] aan de oppervlakte verschijnen zonder
waaneembare trigger, wordt geanalyseerd als een geval van het handhaven van
(eigenschappen van) een morfeem via vocaalharmonie. Onverwachte gevallen van
harmonie in het Assamees en het Bengali buiten de normale condities om, worden
geanalyseerd via ‘lexically indexed constraints’ in de zin van Pater (2006), een werk dat
als voordeel heeft dat het (de empirisch gewenste) localiteitscondities meebrengt voor
zijn centrale mechanisme van indexed constraints.

In hoofdstuk 8 tenslotte richt de discussie zich speculerend op de functionele
aspecten van het onderzochte verschijnsel, met name die aspecten die betrekking hebben
op het regressieve en fonologische (niet-morfologisch geconditoneerde) karakter ervan.
Een verklaring wordt gezocht in articulatorische eerder dan perceptieve eigenschappen
van de klinkers die er in het Assamees bij betrokken zijn, met name de hoge triggers /i/
en /u/.
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Appendices

Appendix |
Data Collection and Experiments

I confirmed my judgements with native speakers and recorded multiple instances of
harmonic and disharmonic sets of words. The list of words were then transcribed. The
method of data collection mostly involved presentation of the data in the native script
(Assamese for Assamese speakers and Bengali for Bengali speakers). The experiment
was conducted in Assam using a DAT recorder and unidirectional microphones.

Due to the lack of a sound-proof room, care was taken that the surroundings were
suitable for making good recordings. There were 4 informants- 2 male and 2 female. All
speakers were educated (minimally the high school graduate level) and in the age group
20-30. They were all brought up in the eastern district of Jorhat in Assam and they spoke
the representative standard Colloquial dialect of Eastern Assam. Two speakers had to be
left out of consideration because of frequent hesitation in their speech. Four iterations of
the following words were recorded for the vowels.

(1) Vowel Inventory
/bil/ /bul/ /bul/ /bel/ /bel/ /bo/ /bal/ /bal/

However, an analysis both spectrographic and statistical was conducted only for the
vowel inventory above.

For recordings of harmonic and disharmonic sequences, the target tokens were
embedded within a carrier sentence in order to avoid word boundary effects. The
informants were then requested to read and repeat the sentences thrice. However, no
instrumental measurements were carried out and the recordings were also made in a
normal setting (taking care to avoid perturbation as much as possible), but not in a
sound-proof room. I leave it to future work to carry out acoustic measurements of the
recorded data.
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(2) Harmony
/zelepi/ /leteku/ /bogoli/ /tekeli/ kotoki/ /bogori/ /porohi/ /xoru/ /potu/ /d"enu/
/potu/ /zet"i/ /k"eti/ /mezi/ /bohi/ /soki/ /g"ori/ /renu/ /beni/ /porinoti/ /ponoru/
/somokit/

(3) Blocking by /a/
/petari/ /puhari/ /modahi/ /kopahi/ /gozali//pPaguni/

(4) Blocking by consonant clusters
/kolki/ /xokti/ /bonti/ /kolki/ /gust™i/ /ketli/ /kerketuwa/ /kormi/ /gorb"owoti/

(5) Blocking by a nasal
/sekoni/ /xomonia/ /putoni/

(6) high-Mid sequence
figal/ /sitol/ Autal/ /surat/ /pitol/ /ukPo//xopun/

(7) high-high sequence
/tumi/ /uki/ /mukut//zurun/

(8) Mid-mid sequence
/gonok/ /gorom/ setep/ /beleg/

(9) Mid-Low sequence
/boga/ /deka/ /botah/ /bapek//anaras/
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