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Abstract

This dissertation explores similarity effects in assimilation, propaaing
Attraction Framework to analyze cases of parabkgitnonywhere a triggetarget pair
only resuls in harmonyif the trigger andarget agree on other features. Attraction
provides a nairal model of these effectsy rdating the pressure for assimilation to the
representational distance between segments: the more similar atiaiggmair, the
stronger the attraction force between thetraction grammars i®ptimality Theory
(OT; Prince & Smolensky2004)are rigorously comparetd those of Harmonic
Grammar HG; Legendre, Miyata, and Smolensi®9). A condition forequality of
attractionin OT andHG convergs with empiricalconsiderationsy prohibiting
unattested patterrd disjunctiveparasitic harmony

Another goal othis workisto investigatenow similarity preconditions interact
with the locality effects common to harmonlyongdistance consonant harmony,
blocking and transparency in vowel harmony, afrittly local assimilation receive a
unified explanation in the Attraction Framework by hypothesizing that like features,
locality can contribute to a general notion of iamity. A positional similarity
hypothesisnaintairs that stringproximatesegmentsareunder greater pressure to
assimilatehandistal segments Generakimilarity subsunes aspects of autosegmental
phonology,sincemappng to a region o& generakimilarity space parallels projecting to
a featuretier. However, similarity spaces are mpaverful having the flexibility to

analyzeboth consonant inteenion and norntervertion in vowel harmony.



Moreover sincethe Attraction FrameworderivesfromB u r z i 024,ls; 20058 0 0
system of representational entailments, it benefits freroagconnectionist
underpinningvhich deriveggrammaticahttraction fronnetworkprinciples like
Hebbian learning (Hdd) 1949) and Harmony maximization (Smolegsk986). This
dissertation presents neural network simulatmiresssimilatiorwhich illustrate () how
positional and feature similarity may be related, respectively, to roles and fillers in a
system of tensor product representations (Smolensky & Lege®d6), i) how local
and nonrlocal harmony derive from weighting positional and feature similaaity {ii )
how the AttractiorFrameworkis typologically consistent, singgetworksare unable to

learn unatested patterns of arpiarasitic harmony.
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Al saac Newtonb6és breakthrough was not that
was that the planets are constantly falling towarcsthen f or exactly the s

T Nathaniel Page Stite2004

filt would be quite interesting to consider whether Wblwel harmonyjand CH
[consonant harmonygre not more alike than we have heretofore believ@d

T Larry Hyman, 2002



1. Introduction

1.1. Preview
1.1.1. The problem: Preconditions on Assimilation

It is common across languages tloe realization of somghonenesto depend on
other phonmes in the same domain. This work focuses on pattaraen as
assimilationor harmonywhere the presence otrgggeringelement causestarget
element to become more similar to the triggéor examplein the Englishprefix in-,
me a n i n ¢ghe Masabassinjlates in place to subsequent stops. Thus, as shown below
in (1)(a),in- befae a [pHriggersurfaces asiyn], but before a [tkriggerin- surfaces as

[an] and before a [kiriggerin- surfaces as

(1) English nasal place assimilation
impossible [¢n] labial stop context
intolerable [m] coronal stop context

inconcevable  [GfF  velar stop context

One major argument this dissertation advances is that langeage®set feature
similarity preconditions on harmony between a trigger and a tarigeparticular,

languages may require an amounpdrequisitefeaturesimilarity, where harmony only

! Others have observed patterns about similarity in assimilation, although not quite in the same
terms gee Steriade, 1981; Cole & Trigo, 1988; Archangeli & Pulleyblank, 1994, 2007; Rose & Walker,
2004; Hansson, 2001; Bakovic, 2007; Kaun, 1995; Hong, 1994, etc.)
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obtains if triggers and targets agreecentainfeatures. Adakovil (2007) points out,
such a feature preconditionustexist for English nasal place assimilation because
[+continuanf consonants do not trigger harmony[orontinuanf nasals:

(2) Lack of nasal place assimilation in English when trigger and target disagree in
continuancy:

insurmountable [d] coronal fricative context
infallible [dh] labiodental fricative context
inhospitable [dh] glottal fricative context

Taken together(1) and(2) show that agreement ondontinuant] is prerequisite to
agreement on [nasalj English

The data surveyed in this work suggest that such feature preconditions are more
common than anticipated (Hanss@001;Rose &Walker, 204), having a wide
application in(i) a number of strictly local processes, like English where the harmonic
feature is parasitic on agreement along some other feftyipgrasitic vowel harmony
processes where syllabladjacent vowels undergo harmony if they agree on other
features, andi() nonlocal consonant harmony processes where the trigger and target
need not be proximate, but they must be similar in order for harmony to obtain.

In light of this datafeature similarity preconditionsiust be able tapplyto
harmony processes witlarious localitypreconditions. Thisalls fora more thorough
investigation of how locality and feature similarity interact as preconditiof&onony.

A goal d this dissertation is to argue that locabtgoought to be understood as a kind of
similarity on par with feature similarityFrom theperspectivef representations,

agreement in proximity and/or features can yield similar representations of segments



Another main contribution of this work is an understanding of why some kinds of
parasitic dependencies readily occur, but others are unattegtsxbeht data suggesting
that parasitic dependency is always grounded in an amount of phonetic similarity
between parasitic and harmonic features. For example, in English and many other
languages, nasality is known to &etagonisti¢o continuancy (Ohala & Ohala, 1993)
because the high pressure drop needed for the generation of frication noise is undermined
by a lowered velum, which opeias air pathway that circumvents the stricture point.
Thus, for these aerodynamic reasdnsoptinuant] is more similar to [nasal] than
[+continuant] and so phonetic similarity rightly predicts thecpntinuantjparasitic
[nasal] harmony exists, but [+continuapgrasitic [nasal] harmony does not.

In sum, similarity plag multiple roles inthe preconditions é harmony processes.
Assimilation is sensitive tthegeneral similarity preconditions that can take the form of
features, proximity, or both. Furthermore, the typology of parasitic dependencies is
constrained byhe existence ain amount of phonetic similarity between parasitic and
harmonic featuresBecause these aspects of the preconditions on harmony agd telat
similarity, all of the above (feature similarity preconditiptieir grounding in phonetic
similarity, andlocality conditions on assimilation) ought to teelucibleto a general

cognitive process which is sensitive to similarity.

1.1.2. The solution: Attraction

This dissertatiorexplainswhy similarity has aressentiatole in assimilatiorby
hypothesizinghat aspects of subsymbglmnnectioniscomputatiorare directlyactive
in the patterns of phonologyhis generatomputationaprocess is baseddhe

principles of Hebbian learning (HBp1949) in a Hopfield network (1982), where the
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unitst hat @Afire together, wi rhowgeoegabzationer . 0 Th
about assimilation can be reduced to the factwih@nrepresentations consisf similar
components, then the connections between the components are reinidresd.
reinforced connections create a pressure for partially similar representations to be even
more alike. Thus, thesmnnectionisforces can be described as an attoam
relationship where the distance between representations determines the strength of the
force of attraction.

Because these forces of attraction are blind to whether units are encoding features
or positions, attraction explaif®thwhy harmony is morékely to occur under
proximity and also why harmony is more likely to occur under feandéor phonetic
similarity. Burzio (2002ah, 2004;2005; Burzio &antalai, 2007) has shown that
principles of attraction are made available to a constraint framkelike Optimality
Theory (OT; Prince & Smolensk®2004) or Harmonic Grammar(HGehendre, Miyata,
& Smolensky 1990)by considering set of entailments between the components of a
representationThis dissertation shows how to extend these concegat$rattion to give
the segmento-segment dependencies seen in patterns of assimilation, fully integrating

both feature and proximity preconditions on harmony.

1.1.3. Unification under attraction

A major ramification of this attractiehased perspective on asgation is that
attraction affords unification acro@$ empirical domains an@i) multiple levels of
explanation. These aspects of unification are considered in turn. Concerninggtiari
across domains,@verse set of harmony drivers have beesited to explain the

differences between consonant and vowel harmony. The presenswpaisedesiany
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of these drivers by providing a formal vocabulary which is rich enough to describe
consonanand vowel harmony as well as spreading andlnoal agrement. A large
diverse sebf cases ohssimilation are analyzed with a proposed familADfRACTION
constraints. Theemaining differences betweémeharmony phenomena are reduced to
a sensitivity tadifferentaspects of similarity. For example, fgahs of blocking are
understood as exploiting positional similarity, whereas patterns of transparency ignore
positional similarity in favor of feature similarityAttraction enables a degree of
unification across empirical domains which has been, heretafinobtainablé.

Turning to unification across explanatory leyele attractiorbased solution
which | advocate allows for multiplevels of explanation (Smolensky & Legeadr
2006). There is an explanation availableadtigher, phonological, granatical level and
another at dower, connectionist levelln the presentork, a number of formal results
show howa higher, OFlevel description can baerived froma Harmonic Grammar
which, in turn,follows froma low-level similarity space However a number of
connectionist simulationsonfirm the importance of subsymbolic grounding for the
sensitivity todistanceexpressed at thgrammatrlevel.

For instance, | show that OT with local constraint conjunction can perform the
additivity of a subsymdlic space, but the specified rankings are unmotivated and the
predicted typology isiot restrictivewithout further grounding in computational
principles, likesensitivity to lowlevel andphonetic similarity and biases on learning.

Another example of h@ connectionismnforms thegrammarcan be found in a study of

2 In fact, there are even a number of arguments in the literature odistagce consonant
harmony that unification should not occur (Gafos, 1996; Hansson, 2001; Rose & Walker, 2004). However,
the present work and others (Hansson, 2007; Hyman, 2002; and Walker, 2009) suggest that the differences
between consonant and vowel harmony are weakardtiginally supposed.

-6-



tensor productepresentations in rofdler systems (Smolensky, Miyata, & Legendre,
1992) This studydemonstratethatfeatures and proximity combine as equal partners in
maximizingsimilarty becausehere areshared resources across positions and shared
resources across featureh tensor produatepresentations

On the other handhe higher level can also adtsightinto the lower level. In
particular, | show how the mapping betwgdronological strings and thew-level
similarity space where harmony obtains can be understood as kind of tier projection,
where similar elements map to the same region of the harmony dpader attraction,
regions of this harmony space act like featiers, which allow triggers tioduce
harmony on targets; segments which map to different regions behave exactly as if they
projectto different feature tiersThus,because of a common notion of attractienels
of explanation can be mutually informg (see Smolensky & Legenelr206 for other

benefits of having multiple levels of explanation)

1.2. Overview

This dissertation illustrates how the cognitive science of phonology reaps
increasing benefits as studies become more interdisciplinary. Thigalisseapplies
variousmethodological aspects of theoretical phonology, formal mathematical reasoning,
computational linguistics, and, to a lesser extent, experimental phonetics, to the problems
of preconditions on assimilation. Theployedmethodsandchapter summaries are
provided below.

Chapter 2 is a crosdinguistic survey of a wide number of phenomena that
exhibit feature preconditions on assimilation. These theoretical/typological methods

confirm that here is a role for phonetics in driving the relationship between parasitic and
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harmonic features. Furthermof@hapter 2 confirms that there are parasitic
assimilations in a wide number of phenomena acrosgeasdi set of localities.

Chapter 3 presents the basics of tA¢tractionFramework angthrough a series
of formal theoremsdevelops a thresholding theory, whay¢he ranking olO-FAITH
relative toATTRACTION constraints provides a coff for the similarity preconditions on
harmony. Furthermor&hapter 3 explores the following:(i) how entailment
satisfaction can derive the strength of parasitic depend@ryape conditions under
which attraction at the Glevel (which uses a limited form dbcal constraint
conjunction) is identical to attraction at the HiBvel (which usesiumerical additivityof
constraints), andii) the lowlevel nature of a pathology dfsjunctive preconditions on
harmony

Chapter 4 contains the central theoretical arguments for how the Attraction
Framework integrates both locality and feature preconditions on harmony. For a number
of case®f parasitic vowel harmony and nasal harmony, phonetic similarity is shown to
play an essential roia identifying otherwise unrelated sets of harmony participants.
Chapter 4 also contains a discussion of haw attraction grammar relates to machine
learning kernel methods with the conclusibat becausef a highdimensional
similarity space, the Attraction Framework ably subsumes both autosegmental feature
tiers and the charmony which is elsewhere duess@ommon parent in a feature
geometry (e.g. Clements & HeN1995).

Finally, Chapter 5 presents a number of simulations in connectionist networks
which confirm thati) forces of attraction are due to principles of Harmony maximization

(Smolensk, 1986) in a neural networkji) tensor product representations in a 1filer



system explain why features and proximity interact as equal partners in determining
similarity preconditionsand(iii) the similarityperspectiveengendered by these
representationis restrictive, since an Entailment Network is unable to learn unattested

patterns of antparasitic or antlocal harmony.



2. The empirical case for prerequisite feature similarity

Chapter Overview:This chapter reviews the empirical facts about simyarit
effects in assimilatiofrom the perspective of prerequisite similarity. In a wide number of
cases, the triggetarget relationship, where a target assimilates to a trigger, is shown to
be predicated on the (prerequisiginilarity between the triggemal target. Only targets
which are similar fAenougho assi mil aoffe t o
delineates a set of undergoers from a set ofunmhergoers The empirical landscape
suggests that different languages utilize distinct vediymputing the similaty between
triggers and targets, and that these similarity effects are found in all of consonant
harmony, vowel harmony, and strictly local assimilations for both vowels and
consonants.

2.1. Introduction

This chapter reviews evidentietsuggests prominent rol®f similarity in
assimilatoy phenomenalt aims to fiow that similarity effects occuwystematically in
assimilatory phenomena across a wide variety of languages and language families. This
evidencewill requirethedevelgpment of a more complete formalisoapable of
describing thenore generaiunction of similarity inassimilation. While Chapters 34
present théormalism this chapter presents the abundanse&umber of studies focus on
the role of similarity in assiitation (notably Cole & Trigo, 1988; Hansson, 2001; Rose
& Walker, 2004:Bakovil , 2007), but this is the first effort to perform a shieside
comparison of the similarity properties of consonant harmony, vowel harmony, and
strictly local assimilationsThe main goal of this chapter is to argue that there are
parallels anongthese diverse phenomena in terms of how triggeget similarity affects

whether a target undergoes harmony.
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Now, within phonological forms, segments may diffiesm one anothen
various respectsncludingsyllableposition,sequentiaproximity, phonological features,
exactarticulatory realizationandacoustigproperties This creates plurality ofways to
measure theimilarity of two segments. Ultimately,will arguefor ageneral notion of
representationaimilarity thatcancombine multiple isnilarity measuregsbutfirst | focus
on understanding the role f&aturesimilarity. By standardiefinition, the result of an
assimilatory process is increased feature simitadigagreeing segments come to agree
on theharmonic featureafter assimilation applies. However, feature similarity is not
only an end produdif assimilation This chapteconfirmsthat feature similarity has an
additional roleas aprecondition to agmilation. Inthe cases reviewed heraput
segments which are sufficiently similar become even more alike at the surface, while
segments which are not sufficiently similar do not showdrange To contrast thee
input andoutputroles of similarity,l refer tosimilarity preconditions on assimilaticas
the prerequisite feature similarity

This chaptereviews data from longistance consonant agreemegaarasitic
harmony,and exclusively local assimilatiossipporing a two-part view. First,
prerguisitefeature similarityplays a role in a broad set of phenomenmiaich spars both
consonant and vowel harmoagd both local and nelocal assimilations Second,
languages differ in the amount of feature similarity they require for assimilationaim.obt
Some languages exhibit a relatively high prerequisite similarity, only allowing
assimilation if the trigger and target differ exaalythe harmonic feature, but other
languagesiremuch less stringenallowing targetdo assimilate even though thdiffer

from a trigger in several respects. the rest of this chapter, | reviewamples of
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prerequisite feature similariiy longdistance consonant agreem¢g#.2), parasitic

vowel harmony §2.3), and strictly local assimilation§Z.4).

2.2. Similarity preconditions on long-distance consonant
agreement

In comprehensive surveys, Hans¢@801)and Rose and Walké2004)argue
that sensitivity to similarity is amongé primary characterissof long-distance
consonanagreemenfLDCA). As the name implieghe norlocal natureof LDCA is
one of its distinguishing characteristics. | addsesshlocality issusin Chapter 4.
However, LDCA tends to also be subject to similarity preconditionsesolheviewa
few examplef LDCA to illustrate prerequisiteeaturesimilarity.

Following Hanssor(2001)and Rose and Walk¢2004) | assume that both
phonotactics within amorpheme and alternation in heteromorphemic contexts derive
from the same family diarmonyconstraints. Thus, some thie examplebelowexhibit
morpheme structure constraints (Msp@hat prohibit combinations of segments which
agree on some featurestimot others.Otherexamples arproductive assimilation
processes in which the segments of one morpheme alternate to agree with the features of
segments in another morphefhe

§2.2.lillustrates prerequisite feature similaritylnseéio Chumash longlistance
coronal harmony§2.2.2shows how Ngbaka and Kikongo differ in tthegree of

similarity required folong-distance nasal agreement. Fina§i,2.3demonstrates #t

% | attribute the existence of both MSCs and productive harmony to some factor, perhaps, specific
faithfulness, that is independent of the harmony driver. MB#@arthy (2007Y¥or further discussion of the
relevance of morphemic ctaxt in consonant harmony.
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prerequisite feature similarity must be determined on a langg@gfic basis to account

for subtle differences in Yucatec Mayan and Chaha laryngeal agreement.

2.2.1. Inesefio Chumash coronal sibilant harmony

Coronal harmony itneseio Chumast{Hansson, 20QIMcCarthy 2007;
references therejns a prototypical casef LDCA, exhibiting a rightto-left dependency
for the featurdanterio.* Below, (1)(a-c) show thatconsonants which share the features
[+continuant, +coronalvith the rightmost [s] ordy alsoagree with the place feature
[+anteriof of that [s] or [ch, but, as seen ifl)(d), non-coronal and noftontinuant
obstruents are not required to agrétere and elsewhere, triggers and targets are

underlined, whilealternating segments are in bold font.

(2) surface form underlying form gloss
a. kdiwojin /k-su-wojin/ ol darken ito
b. a@apit@lit /s-aprtait/ 6l have a stroke o
c. sigtisijepus [s-igxidrjep-us/ 6they (2) show him
d. haaintilawaw /has-xintila-wagh 6his former I ndian

(data fromHansson, 2001, pp. 5&P)

In (1)(d), word-medial/x/ does not assimilate even though it is a fricatikewise,/t/

does not undergo place as#ation even though it is a coronal obstruefihus, both

* Because theories of phonological features vary, the particular scalar value used to indicate the
feature similarity certainly depends on the choice of a particular theory of phonological features. But
feature similarity can 8t be defined in broad, theomeutral terms:the feature similaritypf two segments
is related to the number of phonological feature specifications those segments have in@dhenmoore
features in common, the greater the similarity. Therefore, sepects of feature similarity are
independent of the choice of a particular feature theory iisg@articularthe discussion of subset
similarity in 83.5.5. By and large, this chapter aims to discuss feainnéarity in these neutral termso
unless otherwise noted, any indications of particular features in this chapter are solely for expository
purposes and faithfulness to the existing literatdreus, here the choice of [anterior] instead of other
possble features, like [distributed] or [alveolar], is not critical to the discussion of feature similarity
preconditions.
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[corona] and[continuant are part of the prerequisite similarity fminor place

agreement in lkeseiio Chumashkor Inesgio Chumash, participating segments agree on

all features exceptteriot. Differing on any other feature is enough to prevent a
segmenfrom assimilating.l will say that atargetsegmenparticipatesin an assimilation
process, if there exists a context in which that segment undergoes harmony. In Chumash
ahigh prerequige feature similarity separates the participating segnfietsthe non
participating transparentsegments. This relatively high prerequisite feature similarity,
where the only difference between triggers and targets is the harmonic feature, is

somewhatypical of coronal harmony.

2.2.2. Nasal harmony in Ngbaka and Kikongo (Rose & Walker, 2004)

However, for other harmonic features, it is not uncommon for languages to differ
in the similarity preconditions placed on assimilation. For exam\gbakais another
language that exhibits high prerequisite similanthereaskikongo is a language with
less feature preconditions on assimilatids | review, Ngbaka has a homorganicity
requirement on nasal assimilation, but Kikongo does not.

Unlike Chumah, in the NgerCongo language, NgbakBroe, 1995; Rose &
Walker, 2004),the harmonizing feature isgsal] ancharmonyis expresse@dsa
morpheme structure constrairtiere, | follow(Rose & Walker, 2004in observinghat
this MSC operates along a voicingsaliyy continuum. Ngbakahas aour-way contrast
betweeroral voiceless stops, oral voiced stops, prenasaliaeadstops, andull nasals,

e.g. /p#bl-/"b/-/m/. In non-compound words,dmorganicstops cannot coccur with

> may use fAparticipating segmentsd as others
avoids confusion between thgological possibilities and the individual facts of a language. Furthermore,
the goal of prerequisite similarity is to explain why only some segments undergo harmony, even though, in

principle, all segments are potential targets.
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neighbors on this continuufhThus, while poma ] 6howo6 boSbajartdt est ed,
*[Mboma] are prohibited As (2) shows, here seems to be an exceptionidentical,

homorganic stopssequences whichgree orboth placeand nasality are allowed.

(@}

2 a nany 6t oday
"biy"bo 6snail 6
b. [mé@é] 6netod

[mini] 6tongue

o

(2)(a) illustrates that both homorganic nasal stops and homorganic prenasalized stops are
permitted. Furthermore(2)(b) confirms hatunlike homorganic stops, ndromorganic

stopsarefreeto agree odisagree on the voiciagasality continuumRose and Walker

(2004) thus, concludéhatit he gener ali zation i s that nas

match in place must also agree inal#yg, i.e.both must be full nasal or both (partially)

o r dp.502. Theirdescriptionof Ngbaka makes crucial use of prerequisite feature

similarity: where homorganicity fails to occur, there isrequirement ohasal

agreementsohomorganicityis prerequisite to nasal agreemeiiio ignore the

prerequisite feature similarity would be to miss something essential about Ngbaka nasal

agreementNgbaka receives further treatment in the analysis of nasal harmgaylin
Cortrastingly, he feature similarity preconditions on Ngbaka nasal agreement are

stronger than the preconditionstbé Bantu Languag&ikongo (Rose & Walker, 2004)

As Rose & Walke(2004)show,Kikongo lacks the neadentity preconditiorof Ngbaka

requring evennon-homorganic stops to participate in agreemdifite data in(3) confirm

® As noted by Rose & \alker (2004) the status of the conditions on theamzurrence of non
continuum neighbors remains unclear, althoughinid/pairs are attested, #fm/ combinations are rare.
The relation between 48T/ is not reported(Frisch, 2004suggests that vile identical sequences are
always permitted, gradient interaction may be needed to explain4hecaarence of other pairs on the
voicing-nasality continuum.
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thatthe perfective active suffix /idi/ emerges as [imihen there is another nasal in the

stem.

3) a. m-[bud-idi] stem 61 hitd

N-[suk-idi] gem 6l washedbd
b. tu-[nik-iNi] stem 6we ground?é
tu-[kun-ini] stem owe planted?d
C. [SIM-iNi]stem Oprohi bitedd

[futumuk-ini] stem 6resugqdinttat.e¢d
(Rose & Walker, 2004,. 503)

(3)(a) shows that assimilationlimited to within stems.(3)(b) provides examples of
homorganic agreemen(3)(c) indicates that heteroganic agreenasd occurs Thus,
among thaifferencesetween Ngbaka and Kikongo nasgieements a difference in
prerequisite similarity:nomorganicity is prerequisite in Ngbaka, but not Kikongo.

Also note thatvhile prerequisite feature similarity is lower in Kikongfis not
wholly absat. Feature similaritystill plays a role in gparating participants from non
participants prerequisite featurgimilarity canexplain why the suffix consonant
alternates, but ndhe vowels, if it is assumed that participating segments must agree on
[consonantal] before assimilation can occlihus, & discussed at more length in
Chapter 4, prerequisite similarity has the potential to subsume the work done by more
traditional autosegmental featuretiery der i vi ng t he notion of
relationships Not only does similarity account for the general qpamticipation of
consonants in vowel harmony (&2 Chios8n & Padget, 2001), it also predicts ¢/
interactions in harmony on the basis of similarity (8&& for examples and analysis).

However, the main point in teecasa above is thaprerequisite feature similarity is not
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only useful in describing the set of participants within a particular process, like Ngbaka
or Kikongo nasal agreement, buis dso useful in describing how sets of participants

vary across languagesigbaka has a higher prerequisite feature similarity than Kikongo

2.2.3. Laryngeal agreement in Yucatec Mayan and Chaha

The contrast between Yucatec Mayan and Chaha provides anetiregxample
of contrast based on prerequisite feature similabity further argues that prerequisite
feature similarity is determined on a languagecific basis The evidence for laryngeal
agreement irYucatec MaydqYip, 1989; Straight, 1976; Rose Walker, 2004 hasbeen
stated as generalization ovemonsonorantsn CVC roots Thenonsonoraninventory

of Yucatec Mayas indicated in(4):

4) Oral obstruents:

. Coronal
Labial Dental Alveolar Palatal Dorsal
p t C | k
p o t o co | 6 k 6
S g
Here, O0 denotes that segment seecieerwhighisa gl ot

indicated with the feature [+constricted glottig]}, [| ] are affricates.

Yip notes concerningco-occurrence restrictions over ©foots,thati 1| f b ot h
consonants are stops, and only one is glottalised, they must differ either in Place or in
Manner,orbotd | f bot h Cs a rmaustbg totally ideaticad (398 pp. t hey
363364, original emphasis)Additionally, if both Csare [+continuant] (affricates or
fricatives), then they must be totally identicdlhese facts arpresentedn the co
occurence table belown (5), whichi ndi cat es that amomags the 25
only five, the idetity roots are permittedp 6 Vp o6, t oMM 6, aoadV & O Vk 0 .
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Among 36 possible ont)V Ci+cont) SEQUENCES, ONly the six identity roots are allawed

cVc, co6MYIOlp VandgVg

(5)  Yucatec Mayan morpheme structure constraint (MSId&d ells indicate
impossible @VC; roots. Dark lines separate places of articulation.

C\NCoIplp)t|t)c|c|s]l I ' gl k | K
p *
p' * * * * *
t *
t' * * * * *
c * * * * *
c * * * * * * * *
S * * * * *
I * * * * *
I * * * * * * *
g * * * * *

*

* * * * *

(5) also illustrates thaheseterdencies toware;Co-identity are more pronounced
among glottalized than neglottalized stops. For examp[@] may occur with any
segment, except for its glottalized alternafipdd On the other hanflp Jomay only
occur with[p Jéand nonrglottal, nonrsonorantsi(], [c], [s], [| ], [, and[K]). In a binary
feature theoryhis asymmety requires prerequisite feature similarity to make explicit
reference to a single feature value, e.g. homorganicity is prerequisite tefricted
glottis] agreement (but not §onstricted gldis] agreement However, lecause there is
no evidence ofi[constricted glottis] agreemeint Yucatec Mayanit is likely that
[constricted glottis] is a privativenonovalentfeature.

Because Yucatec Mayan agreemismhanifest as @aMSC, exactinput-output
relationsare not availablemakingit more difficult to determine which features are

prerequisiteand which are harmonicln a sensehfe MS@® s t endency t owar d
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simply requires that homorganicity and glottalizatiorocgur; it does nandicatethe
direction of dependencyf it is assuned thatprerequisite place agreement triggersg.]
agreementhent he pr ohi b i isdeovadbat twodld reméip dntlear why

*[ poVt 6] odisajanedh Onete other hand it is assuned thaprerequisite

laryngealagreement triggenslaceagreementhent he * [ poVt 6] prohi bi ti

yet* [ p Mnoudremain unexplainedThus,both directions of prerequisite similarity
are necessary, sautatec Mayan exhibitsiutualprereyuisite similarity: place
agreement is prerequisitelayyngealagreement and laryngeajreements prerequisite
to placeagreement.Likewise, bdirectional implication is necessary to describe the
identity restrictions on affricates and fricativeé6C, and G mustagree in [+cont], then
agreement on place is enforced, ruling out 1[Ekoots, and if @and G mustagree in
place, thertotal agreement on [+costis enforced, eliminating *[cVs] rootsin sum,
Yucatec Mayan has two forms iafentityagreemenivhere homorganicity is mutually
prerequisite with, respectively,dostrictedglottis] and [+continuant].Note thatwithout
a notion of similarity (or identityxhis mutual dependence must be implemented with
unrelated rulsor unrelated consamts.

Now, aher languages are free to form different kinds of dependencies between
features. For examplRose and Walkér £004)analysis of laryngeal agreement in
Chaha EthiopianSemitic) noteshatthere is a strongendency fonon-labial, oral gops
in a rootto agree on laryngeal features (voiceless, voiced, and ejectivepth Yucatec
Mayan and Chaha, the active MSCs are limited teswrorants, butglsewhereChaha

contrass with Yucatec Mayann terms of the prerequisite features, thentanic features,

" If laryngeal agreement were prerequisite on place agreement, then prerequisite featuity similar

would not be met in *[pb6Vcbd], so | aryngeal agreemen

should remain unchanged, and therefore emerge faithfully.
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and the preference for identit¥irst, as(6) belowshows,unlike Yucatec Mayan,
homorganicity is not prequisite to laryngeal agreememtChaha Any sequence of

coronals and velars in the root which dissgon laryngeal features atispreferred.

(6) Restrictions on oral, netabial stops in Chaha roots:

CEC| t | k | to] ko] d | g
t * * * * *
k * * * * *
t 6 * * * * *
k(’j * * * * *
d * * * * *

g * * * * *

Second, Rose and Walker attribute the neutrafitgbials to an idiosyncratic inventory
in which all labials are underlyingly sonorant (/nfif)/ and surface oral labial stojd
and[b] are allophones ob/, butthe neutrality of Chaha fricatives must be derived from
similarity because they can minimally contrastvoicing, /f bs z x/ Thus, while
continuancyandlaryngeal agreememné¢vealed similar patterns, theld not directly
interact in Yucatedlayan, butfor the case o€hahalaryngealagreemenmust be
prerequisiteon [I continuantlagreement Third, unlike Yucatec Mayarwhich exhibited
agreement for privative [constricted glsjt in Chahaall laryngeal feature§+voice],
[constricted glottis]are activan agreementnot just [constricted glottis]Fourth,

identity between root consonants is treated rather differently than in Yucatec Mayan:
identicalsegments are compléteavoided in Chaha. This derives from the preservation
of Semitic MSCs which disallow homorganic stops in a rddtese differences are

surmised in the table below {i):
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(7) Comparison of Yucatec Mayan and Chaha

Yucatec Mayan Chaha
laryngeal agreement laryngeal agreement
Place Participating segmentaust Participating segmenteay
agree in place. agree in place.
cont.] agreement is
. [cont.] agreemenparallels [ L
Stricture laryngeal agreement. prerequisiteo laryngeal
agreenent.
. . : All laryngeal features
Harmonic features Only [constricted glottis] [c. 9.] and Evoice]
Total segment identity Identity ispreferred Identity isavoided.

Taken togethereven thoughYucatec Mayan and Chalaae both instances of
laryngeal aggementthe contrasts between themgue for danguagespecificdefinition
of prerequisite similarity mutuallyprerequisite facein Yucatec Mayaws. prerequisite
[T continuanf in Chaha Additionally, Yucatec Mayan and Chaha have a language
specific nterplay between prerequisite feature similarity and harmonic features:
privative[c. g.] agreement in Yucatec Mayan vs. agreement on all laryngeal features in
Chaha Thus, languages are somewhat free to define the dependency between a harmonic
feature ad its prerequisite feature similarity. This freedom, however, is not absolute; as
| show below ing82.3, some dependencies are more prone to occur than o@leapters
3 & 4 formally illustrate how cros$inguistic differenes in similarity dependency are

naturally explained from distinct weightings (or rankings) of the factors of similarity.

2.2.4. Conclusions of LDCA

Therole of prerequisite similarityn defining the triggetarget relationship in
LDCA should now bepparent only those targets that agree with a trigger on other
features are under pressure to become even more similar through assimifatien
remairderof this chapter, | argue (contRose & Walker, 200dndHansson, 2001that
such similaritybased dependeies are not unique to consonant harmony, and not even
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restrictedto nonlocal harmonyphenomena more generallffhereforeprerequisite
similarity ought to be seen as a broad driving forcasgsimilation and not gart of a

more narrowly ative constrait that only applies to lonrdistance consonant harmony

2.3. Parasitic vowel harmony parallels LDCA

This sectioraims to show thagtrerequisite feature similariglsoplays a
prominent roleén vowel harmony So-c a | | aeasiti®@gowel harmony(Steriade, 198;

Cole, 1987; Cole & Trigo, 1988; Mester, 1988; van der Hulst, 1988; Hong, 1994; Kaun,
1995; van der Hulst & van de Weij&001)exhibitsstrong parallelso LDCA in terms

of sensitivity to similarity Furthermore, this sections illustrates that evambay

systems which are not traditionally analyzed as parasitic benefit from a parasitic analysis
because parasitic harmony allows for directly considering the similarity of tigggget

pairs. In particular, neparticipationof intervenerss morenatrally explained by a

failure to meet similarity preconditions on harmony.

Parasitic vowel harmony (PVHY defined bya parasitic feature and a harmony
feature: whewowel harmony for a featureonly occurs if vowels already agree on some
other featuray, thenf-harmony igparasiticong. This mirrorshe terminologyof
prerequisite feature similaritya parasitic feature isfaaturesimilarity precondition
consisting ofa singlefeature. Prerequisite feature similarity is slightly more general tha
parasitic harmony, since prerequisite feature similarity can be used to describe systems
where agreement on more than one feature is regoirédrmony to take plagqsee
Inesefio Chumash gR.2.1for a clear example).

Suchmultiply parasiticsystemgardy occurin vowel harmony (although see

Orochin Tolskaya, 207 for an exceptiof) soin terms of norms, prerequisite similarity is
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generally higher for consonamarmonythan vowelharmony This similarity difference

likely stens from the fact that consonant inventories are generally larger than vowel
inventories, and therefore, there are more contrastive features among consonants than
among vowels. For example, it is not unugiwdddiessa, 1989)for consonants &t

major place of articulation to contrast in all of stricture, nasallamydgeal features

richer systems add contrastany ofsecondary articulation, minor places of articulation

or sonority. On the other hand,owels ata given height and backnessagncontrast in
roundirg or ATR, but not usually both Rich vowel inventorieshatadd contrast in

nasality and voicing are less common than rich consonant inventories.

Sincethere are fewer contrasting featuegsong vowelsthere araisuallyfewer
differences between vowels, isavould takefewer similarity preconditiongo restrict
harmonyto environments where trigger and target are alrédelytical vowels | refer to
such situations asivial or vacuous harmonigecause no violations of faithfidas are
needed to satisfy harmony constrainisis not surprising thah productivevowel
harmony, prerequisite feature similarity is usually limited to a single parasitic vowel
featurebecause further restrictiomsuld tend toresult invacuous harmuoy system
whereassimilatory pressures are only appliedlready identical segments
Furthermore, wheexceptionamultiple preconditions exist on vowel harmony, multiple
harmonic processese frequenthat work. For examplgs | will show belowin several
Turkic languages, vowels only agree in roundintp&yagree in bth height and
backness, but tilse languages exhibit independent palatal (front/back) harmofy;nse
which activate the backness precondition racelgur. 84.4and84.5 provide a formal

account of these differences.

8 TungusieManchu languages are a notable exception, having both ATR and rounding faarmon
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These overall differences between vowel and consonant harmony
notwithstanding, parasitic vowel harmohgstwo parallelswith LDCA thatare of
interest hereFirst, in both LDCA and PVHsome languages have higher prerequisite
similarity conditions than othefsr a given harmony featurd-or instance,he
prerequisite similaritgontrast between nasal agreement in Ngbaka and Kik@&2ga.2)
which was shown to differ in a homorganic preconditismirrored by contrasts
between parasitic and ngarasiticexamplef vowel harmony. Secondj both LDCA
and PVH languages differ on tlrechoice ofthe parasitic featuréor a given type of
harmony As Yucatec Mayan and Chal(@2.2.3 differ in their prerequisite feature
similarity for laryngeal agreemergo do the various languagegh PVH differ in the
agreement preconditions placed on harmony.

Theprospects of a similarity based analysis of parasitic vowel harmony are hinted
atin the literature on similaritfRose & Walker, 2004Burzio, 20®; Frisch,
Pierrehumbert, & Broe, 20Q0#ansson, 2007put none provide a formal account.
Because aore famal analysis of PVH is presented34.3, this sectiormerely
introducescases of PVH with an eye towards crieguistic typology. While a
complete survey ddll attestedcases oparasitic vowel harmony iseyond the scopef
this dissertationwhich additionally considedsDCA, nasal harmony, and local
assimilationsthe samplediscussean this sectiorconfirmsthat parasitic vowel harmony
(PVH) issomewhat pervasive. The kinds of PVH discussed are preview@d iHere,
shaded cells indicate impossible depender{®@suos harmony systemsblank cells

indicateunattested cases, and example languegksateattested cases.
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(8) Typology of parasitic vowel harmany

Parasitic Feature

vowel height
[round] [ATR] [back] [hi] [lo]
[round] Turkish Yawelmani Oroch
(82.3.1.2 (82.3.11) (82.3.2

o Eastern
S Oroch Akan
5 [ATR] Javanese
ks (82.3.2 (§2.3.2 (82.3.2
. Finnish
é [back] (62.3.3
g [hi]

[lo]

Thus, @rasiticharmony exists foa varietyof vowel contrasts: prevalently forounding
andadvanced tongue root (ATRparely forbacknessandsomewhat marginally for
height The prevalence of PVHhdicatesthat sensitivity to similarity is certainly not an
exclusive property of consonant harmony aalis for a general account of trae of
similarity in assimilation

Among the themes that emerge frams review of PVH is that the relationship
between a harmonic feature and its parasitic feature is not arbitraspite thebove
variation,the harmonic feature and the parasigiattireusually share some commonality
in terms of their phonetic correlateBurthermore, vowel harmony systems with neutral
vowels which have noalwaysbeen traditionally viewed as PVHenefitfrom
considering the similarity of the triggéairget pais under a parasitic analysgnce
directly controlling for triggettarget similarity gives more descriptive power.

| considerthetypes ofparasitic voweharmony in turnin order of harmonic
feature A discussion of parasitic rounding harmdg$.3.1) introduceghe importance

of phonetic grounding in parasitic harmony. Heightasitic ATR harmon{82.3.2
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illustrates how prerequisite similarity interacts with inventory markedness to determine
triggertarget pairs. A case study of parasitic palatal harmony in Fing2s8.8

suggests that harmony can be directlyapaic on the phonetic spa@ndfurther

illustrates how prerequisite similarity determines theofeeutral segmeat Finally,
82.3.4argues that the more limited existence of parasitic height harmony supports a role

for the phonetic grounding of parasitic dependencies.

2.3.1. Rounding harmony (RH)

Detailed surveys of roundirttarmony(van der Hulst, 1988; Hong, 1994; Kaun,
1995)overwhelmingly conclude that instances of parasitic rounding harmony are vastly
more frequent than instances of Amarasitic harmony. As Kaun notéspunding
harmony rules nearly always impose coiais on the participating vowels which make
reference to the di men@99% p. L)dHbwevee disgling and/ o
the role of similarity is complicated by a rich set of typological facts concerning the
triggertarget relationship. Thesemplexities are best exemplifibg a review of

heightdependent rounding vowel harmony.

2.3.1.1. Height interactions in parasitic rounding harmony

Thetypology of interaction between rounding harmony aowel heightis
consistently described by both Honglataunandrestatedelow in(9). Here, |
combine information frontheir respective tablg$iong, 1994, p. 14Kaun, 1995, p. 69)
6yesd and O6nod indicat e \dgbkttomextrlisedimthemony i s
headerow. Therefore, each column reflects a possible height combination of trigger and

target.
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(9)  Typology of kightdependentounding harmony
Type | Description Example Trig. Targ.| Trig. Targ.| Trig. Targ.| Trig. Tar.
Language [+hi] [+hi] [[ T h [ 1T hi[Thi] [+hi] [[+hi] [ T h
0 no harmony | English no no no no
I [+hi]-parasitic| Hixkaryana yes no no no
Il [T hi]-parasitic| Eastern
Mongolian/ no yes no no
Tungusic
languages
Il [Chi]-parasitic| Yawelmani yes yes no no
v [+hi]-target Turkish
A yes no yes no
favoring
\% [+hi]-target Yakut
favoring and
[Uhi- yes yes yes no
parasitic
VI no conditions | Kirghiz
(Conrie, yes yes yes yes
1981)

This section reinterprets this typology from the perspective of prerequisite feature

similarity. As larguebelow, at least three forces are needed to describploéogical

interaction of rounding harmony and vowel height show{®)n

1) Prerequisite Similarity when trigger and target agree on height, harmony is

more likely tooccur (Types |, II, lll, and V).

2) Articulatory Markedness[+hi] vowels are preferred targets of rounding

harmony(Types I, IV, and V).

3) Licensing of wealcontrast rounding harmony facilitates the perception of

rounding onT hi] vowels. (Types Il and probably VI).

| now discuss how similarity interacts with the articulatory markedness and contrast

enhancing forces to give the typology of heigtteractions in rounding harmony.

As (9) shows, mosinstance®f roundng harmony have prerequisite conditions

related to heightln fact,the onlyknownRH systento be completelyindependent of

height(Hong, 1994, p. 14Kaun, 1995, pp.&)is a dialect of Kirgiz(Conrie, 1981),

which constituesthe atirety of Type VI The Kirgiz vowel inventory isypical of the
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Turkic family, beingfully contrastive on the features [baciji], and[round], as shown

in (10) below.

(10)

Kirgiz Vowel Inventory:

Front Back
Unround Round Unround Round
High [ aly] () u
Non-high e 0[a] a 0

Examples of Kirgiz vowel harmonyeafoundin (11)and(12) below. (11) shows how

each possible roatowel interactsith a high target(12) shows how roetowels

interact with low targets.

(11)

a.

= «Q

-~ o o 0o o

Hi targets

bir
bew
alt®
Ajibma
Ut
tort
toguz

on

(12) Low targets

= Q

-~ ® a0 T p

i

et

AD
alma
uj
kol
tuz

tokoj

‘one’
five'
SiX
‘twenty'
'‘three’
‘four’
‘nine’

‘ten

‘work’
'‘meat’
'year'
‘apple’
'house’
'lake’
'salt'

‘forest’

bir-intd
bewint
aténtdd
Ajbmarntd
Utcalintcdd
tort-untdx
toguz-untd

on-untc

icten

et-ten
Abdan
ama-dan
Uj-don
kdl-don
tuz-don

tokoj-don
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first'
fifth'
'sixth’
‘twentieth'
"t hir
‘fourth’
‘ninth’

‘tenth’

‘work-ABL'
'meatABL'
'vearABL'
‘appleABL'
'houseABL'
'lake-ABL'
'saltABL'
‘forestABL'



Clearly, Kirgiz is not parasitic on heighthere is a fullspectrum of interaction
any vowelcantriggerroundingharmony in any other vowdleight However,as noted,
this sort of symmetry which ignores height featuresxiseption&in roundng harmony.
More common ard@ypes HIl, which involveprerequisite similarityandTypes IV and
V, which although dependent on heigate not solely described by similarity

AmongType Il rounding harmonianguagestheYawelmani dialect of Yokuts
(Archangeli, 1985; Kenstowicz, 1994; van der Hulst & van de Weijer, 26@1)
prototypicalinstance of roundgy harmony parasitic on heighilence, its prerequisite

feature similarity includes agreement on heightis is schematically illustrated {@3).°

(13) [+hi] trigger, [+hi] target [+hi] trigger, [T hi] target
a. il +/iii /Y b. lil +/ iaal Y
o+ dul Y I+ @ad, .0
[T hi]trigger, [T hi] target [T hi]-trigger, [+hi] target
c. la +/ aa Y d. lal +/dil Y
lo +/ @ad Y lol + [ d.i,/*ol

From the perspective of prerequisite#arity, because the trigger and target agnee

height in(13)(a, c), the conditions are met for rounding harmony to succeed. Whereas in
(13)b, d), the target is not prerequisitely similarhie trigger because of the mismatch

on height, so harmony fails to apply.awelmani and Kirgiz are, therefore, opposite
extremes in terms of height dependence. Kirgiz RH is independent of vowel height, and
Yawelmani RH if fully dependent on vowel heighNlost aher languages fall

somewhere in between independence anetglendence.

° Because backness and rounding correlate, it might also be possible to characterize Yawelmani
RH as [back] or [color] harmony. However, because of the height dependent interaction, Yawelmani is
typologically more like other rounding harmony systems.
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Such an observatependency between rounding and vowel heigtel&ively
well-understoodased on articulatory consideratiorighonetic gidence show (for a
review sedHong, 1994; Kaun, 1993%hatvowel height andlegree ofoundingcorrelate
round, high vowels are reliably more rounded than round, low vowels on a variety of
measuregncluding vertical aperture, horizontal aperture, lip protrusion, lip compression,
andpressing of the sides of the lips. Hong and Kaun each argue that the jaw is the bridge
between the otherwise independent articulators of the tongue and lips. Jaw opening and
tongue height correlate to minimize the tongue distortion needed for high vowel
articulation andanarrow jaw openingrings the lower lip closer to the upper,lip
facilitating both lip compression and protrusidfurthermore, bth rounding andhigh
vowel articulationnarrow the crossectional area of the aperture at the lipsusTlior
reasons of articulatory facilitation, roundghivowels arestronglypreferred to round,
northigh vowels in bothphoneme inventoriesnd as possible targets of harmony
Thesephoneticfactsprovide a partial explanation for the typological disition
of height dependent rounding shown(®): the preference for [+hifargets shown in
Types IV and \derivesthe lack of low vowel interaction from tleeticulatory
i ncompatibil ity . PoHowepet thishypothdsis camadoneexplain ]
why there arélype-ll languagesind in fact whole languaggroups(Mongolian
Tungusic)where only norhi vowels undergoounding harmony These cases are

problematicunder the articulatory account becaus®ifinding is less marked on high

19 Notethatsome Type IV languages and all Type V languageish allow round, norhigh
vowels in prominent contrastive positions, like initial or stressed syllaklparsky & Pajusalu, @03).
Such patterns require positional faithfulness or positiagoahsing (e.gWalker, 201) to explain why the
markedness considerations against round;tigh vowels are only active in harmony and not the
phonemic inventory (see also Smoleyisk006 fora discussion of the interaction between inventory and
harmony).
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vowels than nothigh vowels, then it follows that fon-high vowels are good enough
targetswith respect to markednedben hgh vowelsought to besvenbetter targets.

With the® problems in mingexplanations for the exclusion of [+hi] vowels from
participating inrounding harmonyave eschewed articulatory grounding in favor of an
account which seeks to optimize the perceptibility of weak cor{ffésnhmirg, 1995;

Kaun, 1995 1997, Walker, 201, 2005 Finley, 2008). The central idea is thabwel

harmony increases the perceptibility of weak contrasts by expanding the duration of
relevant auditory cues across multiple segments. Thus, high vowels can fail to participate
in harmay because the more extreme rounding on high vowels makes for a sufficiently
salientminimal contrasti.e, the duration of @ingle segmermrovidesenough time for

the perceptual system to determine the value of rourvdiap it isexpressed on a high

vowel. On the other hand, because of a less extreme articulation, the rounding contrast
between nothigh vowels is insufficiently salient, so harmony occtasilitating the

perception of roundingy providing the perceptual system with more cddaut tle

expression of roundingcrosghe duration ofnultiple syllables

Unfortunately, lowever, veakcontrast triggerings only a partial solutioto the
existence of Type Il languagelf weak-contrast licensing were uquely paramount,
then that would pradt the existence of languages where-hagh vowelsare the only
triggers, and norhigh vowels induceounding harmonwn both high and noihigh
vowels, i.e. languages where the rounding of thehigh vowel is licensed bgny

adjacent round syllabfé While such crossheight licensing would satistheneed to

M walker (2001) reviews cases of bisyllabic triggering in Altaic, but the description and analysis
make crucial use of aHi]-parasitic spreading constraint. Thus, the typological issue is not whether or not
syllabicbased licensing is allowed, but whet crossheight licensing is permitted. If the motivation for

-31-



prolong the duration of the rounding gestur®undno such language theavailable
survey.'? Becausélype Il rounding harmony does not allow low vowels to trigger
harmony @ high vowels it is not such a language where licensing is undominatetit
seems similarity is still playing a role as a preconditiameakrounding contrast among
nonthigh vowels is dispreferred to a weakunding contrast in a cro$eight context.

In review,theforcesneeded to desdr thetypologicalinteraction of rounding
harmony and vowel heiglitee(9)) include the following

1) Prerequisite Similarity when trigger and target agree on height, harmony is

more likely to occu(Types I, II, lll, and V).

2) Articulatory Markedness[+hi] vowels are preferred targets of rounding

harmony (Types I, IV, and V).

3) Licensing of wealcontrast rounding harmony facilitates the perception of

rounding on T hi] vowels. (Types Il and plmbly VI).

While none of these forces dominates to the exclusion of the others, prerequisite
similarity is the one force that is never completely ignorkd.discussedbove Type Il
RH violates thanarkednespreference for [+hi] targetso markednessan be violated
Furthermore, Types | and IV ignore the preference forhiigh, round vowels tagree
with other round vowel$or perceptual reasonso the licensing of weatontrast can be
violated But & (9) illustratesthe presencefa@rossheight harmony (rightwo columns)
implies the presence of the corresponding witieight harmony (left two columns).

This confirms that prerequisite similarity is never violated in rounding harmony and

licensing were solely to extend the duration of a rounding gesture, therheighs licensing ought to
exist, but | found no reliable cases in the available surveys.

12yan der Hulst (1988)ints in passing that such a language exists, but does not give any
examples. Neithddong (1994)nor Kaun (1995yeports such a language.
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previews the typological geradizations to comésee83.8.1), suggeshg the following
universal implicational relation, concerning the feature similarity of triggers and targets:
all else being equadiny triggering context in whicless similatargetsassimilag,

necessarily implies tha@ssimildion of more similar targets in that same context.

2.3.1.2. Back interaction in parasitic rounding harmony

In addition to height,aqunding harmony can also be parasitic on backness.
Again, there is a clear phonetic graling for the aspects odundback interaction in
vowel harmony(Odden, 1991) Backnesand rounding are independent articulators, but
they have a similar phonetic correlateoth backing and rounding affect the peak of the
second spectral formant, F3tevens, Keyser, &awasakj 1986 Stevens2000. This
is due to the fact that F2fier the most partletermined by thiengthof the front cavity.
Backing the tongue increasthe lengthof the front cavity, as does the lip protrusion
associated withip rounding. Thus, a contrast in backingithancedy additional
contrast in rounding, so it is common for languagdsaige phonological inventories that
only allow rounding on back vowe{kindblom, 1986, e.g.canonicali e a o . In this
respet Turkic languages are usualin thattheyhave both a front series and a back
series of minimally contrastive round and unround vowedse,denotedi ied cu a g.
As for cases of heighparasitic vowetoundingharmony(esp. Type Il languages (A)),
| assumeaunding harmony parasitic on backnessotivated byenhancing the duration
of theseotherwiseweak contrasts.

Now, there are instances of color harmony, where back and round-are co

harmonic(Odden, 1991)i.e. vowelsn a formalways agree for both bas&ssand
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rounding®® These systems often lack a minimal contrast in rounding at a given backness,
making it impossible to separate rounding harmony from backness harmony. Therefore,
in order to differentiatelfack}parasitic rounding harmony from [back], [round} co
harmony, it is crucial to consider inventories with a minimal rounding contrast at both
front and back. Among such languages, there are many examples of back harmony
without rounding harmonyKaun,1995) exemplified by the alternatisrie/ + /I¥ [e.i]
and/o/ + /1Y [o.¢h However,l foundno instances of rounding harmony which ignore
backness when there is a minimal contrast in rouneimg,a case whered/#+/1/Y [o.i],
when [i], [], [¢h and [u] are in the surface inventory.

Thus theattested alternationsaassuming aon-high, round vowel trigger, /oland

a high target/l/, areas follows in(14).

(14) Possible rounéback interactions

a. Jo/+/IIY [o.u] , bothBH andRH are allowed

b. /o/+NIY [0. , RHis blockedpbutBH is allowed
c. lo/+N/IY [o.] , bothBH and RH arélocked.

d. *o/+/lY [o.i] , BH is blocked, but RH is allowed

Note this pattermrmpliesthe followinggeneralization rounding harmony can only occur
if back harmony obtainsThus, when minimal cordsts exist in roundind?H is parasitic
on backness.

The[back}-parasitic nature of rounding harmoigyparticulaty well-illustrated in
the case of Turkistlisharmonic root¢Clements & Sezer, 1982; Polgardi, 199Data
from (Polgardi, 1999providesevidence for rounding harmony to be parasitic on

backness Turkish has palatal (frofiiack harmony, which is lexically controlledsome

13 n fact, Kirgiz, in(11) and(12) and, Yawelmani, if13), present such cases.
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roots are harmonic, others are not; some affixes participate in haratbags do not.

(15) shows regulaf urkishpalatal harmony

(15) Turkish vowel harmony

NOM. SG. GEN. SG[+hi] NOM. PL [T hi] gloss

a. ip ip-in ip-ler O6rope:
b. kda kéa-cn kda-lar @irl o
C. ylz yuz-in yuz-ler 6f ace
d. pul | pul-un | pul-lar 6st amg
e. el ekin el-ler 6 mal 6

f. sap sap saplar 6stall
g. koy koy-un koy-ler ovill a
h. son | sonun | sonlar 6endo

Note in(15) how back harmony obtains in both th&K: SG. and NOM. PL, but
rounding harmony only obtains inEBl. SG. Furthermoe, Turkish rounding harmony is
a heightconditioned harmony (Type IV froif®)), where hghtargets agree with
preceding vowels in roundinso because the GENG. is[+hi] it has rounding
harmony, while [ hi] NOM. PL does not

Now, consider the disharmonicots in(16), indicating a general lack of harmony

among roots in both native words and loans (Clements & SE#%2; Polgard 1999):

(16) Disharmonicroots

a. ali takvim 6cal en fiat 6 pnrcie 6
b. ale haber 6news 6 hesap 6estim
C. oli | polis 6pol i c]|pilot 6pil ot
d. ole otel 6hot el metot Omet ho
e. i/u billur 6c¢cryst |muhit 6aread)]
f. u/e kudret 6power mebus 6deput

All of (16)(af) are disharmonic h respect to backness, afib)(c-f) are disharmonic
with respect to rounding. Of particular interest are the fonuisitandpolis because
these are exactly the demxtsin which rounding harmony is expected to apmiythe

basis of the height condition (&EN. SG. in (15)(d) and (h)respectively). Thesedata
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contradicta view of rounding harmony as being independent of backeksss muHit
and*polis would be expectedinceli is permittedn nortinitial syllables

It is possible to view the failure of rounding harmony as another instance of
lexical control(Polgardi, 1999py positing that the vowels which mismatch in rounding
are lexically specified as such. Howevecpmpact explanain is available if rounding
harmony is parasitic on backnedsxical specification fodisagreeindgackness is
sufficient for the blocking of both backing and rounding harmony in Turkish roots.
Vowels which mismatch in backnegsrevent the prerequisitsimilarity conditions from
being met, so rounding harmony cannot take plpeedicting that root vowels will never
disagree in rounding unless they also disagree in backness

This parasitichypothesiss supportedy the fact that rounding harmony ocs in
a proper subset of forms that exhibit back harmony, e.g.tbetBEN. SG. andNOM.
PL. have palatal harmony, but orthe GEN SG. has rounding harmonyrurthermore, if
lexical specification wrethe cause of the blocking of rounding harmony, tlegrcal
specification would be free to create disharmonic forms which disagree in backness, but
agree in rounding¢the typologically dispreferred gace form of(14)d)). The active
resistance to such lexical specificatiamseflected inthe factthat they are onljound in

wordswith variable pronunciatiorsuch as in{17)(a-c), which as Polgardi (1999) notes

tend O6regul arized:so as to agree in backne
a7) a. puro ~ puro 6cigar b

b. nuzul ~ nizul Oparal ysi so

C. kupur ~ kUpUr 6denominati on, clippi
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Contrastingly formswhich disagree in rounding, but not backnassabundant and
unvarying throughout the GEN. PI(15)c-d,g-h), and elsewhere. Thushile there is
ample evidence that lexical specification blocks palatal harmony, there is no such
evidence for rounding harmony. Therefdteslanguagenternal evidencsupportshe
view that theailure of rounding harmony in disharmoniarkishstems isaused by

rounding harmony being parasitic on backness and not lexical specification.

2.3.1.3. Conclusions of rounding harmony

Rounding harmongmongvowelsis always parasitic oeitherheight or
backness Non-similarity dependencies between height and roundirggalso available,
so he degree and manner of parasitism varies from language to languregemund
height interactions are grounded in articulatory similgbgth rounding and height favor
a narrow jaw openinghile the rouneback interactions argrounded in acoustic
similarity (both round and back lower F2) know of no languages where rounding
harmony is parasitic on ATR or nasalitfhe lack of interaction between roungand
ATR or roundng and nasality presumably derives from a lackiwiilarity between the
featuresn terms ofarticulationandacoustics

Therefore, kconcludethat parasitic vowel harmony, whefénarmony is parasitic
on g, derives from an amount of similarity betwdeandg in a multrdimensional
phoneticspaceexpressing the acoustic and articulatory correlatefsanfdg.’* The moref
andg are phonetically similar, the more likely languages are to develop prerequisite

similarity relations betweehandg. The typology of parasitic rounding harmony

4 The similarityof features is measured by distance in an articulatory/acoustic space, and is
therefore not to be confused with the similarity of segmemasuredn terms offeature specifications. |
have and will continue to call the similarity between segmiesattsire similarity and | will refer to the
similarity between features afonetic similarity
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supports tis hypothesighat prerequisite feature similarity is groundeglonetic
similarity: the attested parasitic features for rounding harnfbaight andoacking)are

exactly those features that are phonetically similar to rounding.

2.3.2. Height dependencies in ATR harmony

The typology of parasitic advanced tongue root (ATR) vowel harmony
(Archangeli & Pulleyblank1994;Bakovil & Wilson, 2000; Pulleyblank, 200Bakovil ,
2003; Poliquin, 2006; Mahanta, 280 O & kZ#& Tolskaya, 2008) reinforces
phonetic similaty as a driver for dependency in parasitic harmofgiditionally, this
discussion illustrates how prerequisite feature similarity can play a role in determining
whether segments are triggers, even wheantory considerations such as structure
preservéon (Kiparsky, 1985 Archangeli & Pulleyblank2007) determine whether
segments are target$hus, similarity and the shape of the inventory combine to identify
the triggertarget pairs.

ATR harmony systems occur within languages that contrast vowetssfor
position of the tongue root. The literature has used any of the contrastive features
[tATR],[tRTR(retract ed tw.d¢ aea cdasaliddridifate@t ens e 6
change in the quality of vowels as determined by the position of the dorsgatigpbal
region of the tongue, i.e. t hATRpimthisot . 6 I

section.

2.3.2.1. Similarity determines trigger-target pairs

Al t hough the participants of vowel har m
phonological inventory, thisiparticularly true oATR harmony where he set of

participants in ATR harmony is usually the set of minimally Adddtrastive segments
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in the phonological inventor§Archangeli & Pulleyblank, 2007)Thereforejt is

essential t@llow theforces whichshape the inventory (markedness, dispersion, feature
economy, et¢.seeFlemming 1995 Clement 2003for a review)to also play an active

role in harmony.Otherwise, it would be merebccidental that the ngparticipating
vowels in harmony are exactlye set of vowels without an opposing minimal pair, e.g.
the fact that [g] aTr) does not participate in ATRarmony as in Akan belowpughtnot

to becoincidental with the absence of an opposing [+ATR], low voveg|;frr;.

Rather, [a] does not underbarmony because its harmonic alternatei$ prohibited by
inventory considerationg this case the markedness of [+ATR, +low] vowels.

Smo | e n20B6YHarsony/Inventory Theorem confirms that if a language has
an [UF] segmentsicr, and a{ UF]-harmany process, bugr neverundergoesi[UF]-
harmony, thers; i (the segment identical &g, but differing on the harmonic feature)
is not a member of the inventory of surface contrists.other words, the
Harmony/Inventory Theorem confirms thawwel harmony cannot result in an allophone
that is not elsewhere permittbgi the surface inventor}?. Thus, the set of undergoing
segments isisually asubset of the set of contrasts allowed in triggeposjtions ¢€f.
Kiparsky & Pajusalu2003).

Therebre, the main role of prerequisite feature similarity is not to desigrsse
of ATR harmonytargets whichcanarise from the same forces which shape the inventory

(i .e. when har monyKipasky @983 Archangel&P@leylplanle s er v i n

'> A brief proof by contradiction: i ¢ were independently surface viable in an environnient
then faithfulness to [F] must dominate the markedness (and other) forces which digpegfdn turn,
harmony constraints must domin&eTH ([F]) or else there would be no harmony at afid &0 ifs; e is
allowed in environmeri, then it must be available as a possible result of harmony, asng, soust
undergo harmony, contradicting the assumptiongigtdoes not undergd [F]-harmony.

! There are vowels which are only licensacharmonic contexts (for cases, see Walker, 2001;
Kiparsky & Pajusalu, @03),but these vowels are seen as the triggers not the targets of harmony, and so the
results of harmony, those segments which exhibit allophony, are also allowed in other positions.
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2007), but rather to designate the triggargetrelationshig where harmony obtains
That is,givenaset of triggers and set ottargetsbased on distributionandinventory
considerationgorerequisite feature similarity determines which triggersaecwarmony
on which targets.

In this regard, the cases of Degema and Akan provide a useful contrast. In
DegemaArchangeli & Pulleyblank, 2007all vowels come infATR] pairs [+tATR]
{i, e, b, 0, u} contrast respectivelywith [T ATR] { ®U, a,Qd}. In DegemaATR

harmony is unrestrictedAs (18) shows,all possible vowelsrigger ATR harmony.

(18) Degema ATR hanony

a. [+ATR]
u-bi-D 6state o being bl ack
u-der-om 6cookingéb
0-gpdbgd 6mi ghtyo
i-sor-n O6passing liguid feceso
U-pu-Dm 6cl osingé
b. [TATR]
a-kw 6pot O
‘Gdudy 6chiefd
Okpakdeka 6toughd
a-bOn-am O6beatingéb
a-fa-a 6state of being whited

As with rounding harmony, the kind of symmetry(i8) is moreanaberration thamorm
simply because most languages laolATR contrasiat some heightFor example, Akan
(Archangeli& Pulleyblank 1994 Archangeli & Pulleyblank, 20QPolgard, 2007

Kenstowicz, 1994)acks an ATR contra®n low vowels Akanhas [+ATR] { |, e, o, u}
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and [ ATR] {0, a,Q0a}. What is surprising is that /a/, which is specifiediaSTR],

freely combines with both [+ATR] and ATR] vowels in roots, as shown (a9):

(19) Akan low vowel /a(Kenstowicz, 1994, p. 354)

a. kari 0t o hwei g

bisa 60to askbo

b. yar® 6to be sicko
pda 6to sweepbd
c. pdako 6pi gb

fufianid 6 t enrcls

(19)@) confirms that /a/ occurs with [+ATR] vowe(49)(b) confirms that /a/ occurs
with [T ATR] vowels and(19)(c) shows that /a/ can occur with roots with both a [+ATR]
and a [ ATR] vowel. Therefore, /a/ imert toroot ATR harmony it is neither a target
nor a trigger

Now, the fact that /aloes notundergo [+ATR]harmonycan be understoolly a
common markedness prohibition against [+ATR, +low] vowAlshangeli&
Pulleyblark, 1994;0 6 K e, 2006;Polgard, 2007), but that does not explain why /a/ is
not a trigger Intrasegmental feature emccurrenceestrictions cannotetermine the
well-formedness of sequences of segmeRts examplethe markedness constraint
*[+ATR, +low] may prefer disharmonig;larr). & 1 a1 £ harmonic [j+atr;. 88+aTr]],
preventing [a] from undergoing [+ATR] harmanyt*[+ATR, +low] does not
distinguish [a 1 AvkeaTr]] from[a i a+@5 A 1sSince thg both lack gd and so
satisfy *[+ATR, +low]. Neverthelesonly [a i A +&5 A1 #§harmonic Therefore,
whether or not [a] is a trigger of harmony is independent of the fact that [a] does not

undergo harmony due to high rankimgentory markednes$+ATR, +low].
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In sum, inventory markedness alone provides amplete picture of the trigger
target relationships involved with the inertness ofnfddegema Here,the addition ofa
prerequisite feature similarity perspective holds proméseoriginally indicated igiCole
& Trigo, 1988) thefailure of/a/to trigger root harmonig predicted by understanding
Akan ATR harmonyas being parasitic on the vowel height feature [loWje failure of
interaction between /a/ and /i/ (h9)a) derives from thefailure to agree on [low].

From a prerequisite similarity perspecti@gemg18) and Akan(19) contrastas
follows: Akan requires agreement on [loisfore ATR harmony can take place
Degena does not.This contrast is independent of the inventory distinctions between
Akan and Degema because it is possible that even though there is no low ATR contrast,
Akan-/a/ couldstill bea possible ATRrigger. And in fact,while not true of roots,

Akan-/a/triggers harmony in suffixeolgardi, 1999as shown ir{20).

(20) /al blocks suffix from carrying [+ATR]

a. o-bisa®w 6he/ she asked (it)o

b. Okari-i 6he/ she weighed (it)o
Thereforewhile it is not accidental that the na@ontrastive vowela] is the only inert
vowelin roots(since pd is not permitted by *[+ATR, +low)] inventoryprohibitions
against certaisegmentgannotfully determine whether two segments are in a trigger
target relion. On the other handrerequisite feature similarity provides a principled
means for understanding the naturerigiger-target relationshipsonly segments which
agree in [low] are similar enough to participate in Akan root harmony, but in suffix
allomorphy, this precondition is relaxeallowing for triggeftarget pairs which disagree

in [low], asin (20).
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As | willshowing3.566 f aithful ness O6threshol dingd
contolling how much prerequisite feature similarity is required for interaction. Thus, the
difference between Akan roots and suffixes can be analyzed as a difference in the ranking
of faithfulness constraints: a higher ranking ffathfulness compared teneral faith
allows for the higher feature similarity requirements to apply in roots. For a formal
analysis along these lines, §23.2.2

Now, low vowels areghe most common inert vowsah ATR harmonyput height
interagionsin ATR harmonyare not limited tdlow] andprerequisite feature similarity
plays a role in other interactions as wel non-exhaustiveypology of parasitic ATR
harmonyfollows in (21), highlighting the possible ATReght interactions between
triggers and targetd y e @ iddicate@vhethervowels at the specified heighase in
a triggertarget relationship fqATR]; e . g. , a -loow/6|l ww dtrairthedinoat e
language does not perrit R harmonyinteractions between low and ndaw vowels,
and a 0y emtihere ia sbinectraggearget relationship between low and
non/low vowels.No interactions were found irtleer possible heighgairs (hi/low,

low/mid, etc.).
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(21)

Height parasitic ATR harony

ExampleLanguage Description hi/hi | hi/mid | mid/mid non-low/ low/low
low
Digﬁggiﬁ;ﬁz?ggggfi Full-interaction. yes | yes yes yes yes
Akan (Kenstowicz,
132:5153((8\6”@%&%? Low vowels are inert. | yes | yes yes no no
2004)
Wolof (Kenstowicz, Both trigger and target no no es no no
1994) must be mid. y
Pulaar(Archangeli & tﬁ[+£gﬁgglgswsfnﬂd no es no no no
Pulleyblank, 2007) | 99 y y
vowels.
Canadian French
(Poliquin 2006),
MenominegCole & Both trigger and target
Trigo, 1989 must be high. yes no no no no
(Archangeli&
Pulleyblank 1994)
Eastern Javanese | Both trigger and target
(Hong 1994) must be {hi, 7 10]. yes | o yes no no

For the languages i{21), the set of undergoers is largely predicted by the vowel
inventory, but the set dfiggertargetpairsis better explained by prerequisite similarity.
For examplein Eastern Javanese, ATR harmony is fully parasitic on h€lgbng,

1994) vowels only agree in [ATR] if they also agree in heighEasternJavanese ATR
harmony isfed by the laxing of [+ATR] vowels in closed final syllahles each [+ATR]
[ T AT RO Qa}| whiohpemerges) if i aclosed

vowel{i,e,o,3has a

final syllable or (i)iff ol | owed by a [T ATR] Notvwaerdg t hat
must take place the final syllabldoefore harmony can obtain jmmecedingsyllables, so

ATR harmonyin Eastern Javanese is a derived environment effectvith Akan, he

low vowel /a/ is inert to harmonyExamples of Eastern Javanese ATR harnfomy

Hong (1994, p. 69are indicated irf22). (22)(@) shows high vowel interactio(®2)b)
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shows mid vowel interaction, arf@2)(c) confirms theabsence of crogseight ATR

harmony.
(22) Open final syllable Closed final syllable
a. bui 6back® mard 6student d
turu 6sl eepo pldpcd 6edgeo
b. bodo 6 st upi doé Iluin 6stopo
kere 6beggar 6 dgom 6get o
C. jjon 6al on e djun
e'tan 6obt ai hUadm

As in Yawelmanirounding harmonyn (13), thetriggertarget relationships of such
purdy parasitic systems receive a straightforward account with prerequisite feature
similarity. Eastern Javanegel'R harmony requires vowels to agree in the height
features [hi] and [ low]. A [Uhi] precondition pregnts cros$eight interaction in
(22)c) and ailow] precondition preserves the inertness of low Rrkrequisite
similarity, thus,provides grincipledway of £paratinghe triggering segments from the

norttriggering segrantsin Eastern Javanes&kan, and elsewhere

2.3.2.2. Phonetic basis for parasitic ATR harmony

In terms ofthe phonetic groundindpr heightATR interactionssincethe tongue
rootis connected to the tongue bqdlyis not surprising that there should be
depemlencies between [ATR] and vowel heigfthere are two strong cross linguistic
markednesgendenciegArchangeli& Pulleyblank 1994 Bakovil , 2003 O 6 k e 2006)e
(i) [+ATR] high vowels are preferred to ATR] high vowels, andii) [T ATR] low
vowels are preferred to [+ATR] low vowel&ecause the tongue root cannot be retracted

or advanced independently of the tongue bdugsé mar&dness relations derive from
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tongue anatomyretractingthe tongue root has a tendency to lower the tongue body and
advancinghe tongue root has a tendency to raise the tongue body.

Besidesltese articulatory correlationthere isalsoan acoustic cdound Along
with vowel height, ATR contrasts are primaritijough not exclusivelyndicated witha
distinction along=1. The acoustic confound has been confirmedink et al6 €006)
phoneticinvestigation ofATR harmony inKinande which shows tha there is heavy F1
overlap between [ATR] high vowelsand [+ATR] mid vowelsbutthere ismuchless
overlap between high and mid vowels which agree in ATRerefore ATR harmony
canbe seen as enhancingl contrast byliminating the ceoccurrence obverlapping
acousticcategoriesn sequential vowelsAlso, theseacoustidactors may be in conflict
with articulationbecausearticulatory markedness camerrideATR harmonythatmight
otherwise enhance a weak F1 contrast. Therefore, the motiviticangiven type of
heightparasiticATR harmony must include both articulatory and acoustic
considerations.

| know of only twolanguages wittATR harmonydependent oa featurethatis
not related to heightFirst, Mahanta (208) reports that in Karaj [+ATR] harmonyis
blocked by nasal vowetbhatlack a contrast in ATR A prerequisite feature similarity
analysis could therefore assume that ATR harmony is parasiticasdl], and the
failure of ATR harmony derives from the increased distance batnasal and nenasal
vowels. The basis of suchndATR]-[nasal] link ismight bedue to the nasal murmur
masking low frequency formant cues (in this case F1) that would otherwise indicate a
[+ATR] source (se&4.4and84.5.2.4for further discussion of the interactions between

F1 and nasality).
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Second, OrocliTolskaya, 208) has an unusual vowel inventory that only has
ATR contrast iff+back]vowels([+ATR]: {u, o} YTATR]}{&, a,Q). A [0] in the input
maps to [a] in unround contexts af@ip round contexts, so Oroch also has independent
rounding harmony. Here, the point is thdtiM the lack vowels undergo ATR harmony,
thefront vowels{i, a& are neutral to AR harmony. This is the only language | know of
where ATR harmony ipreconditionedn backnessHowever, because of this
remarkable inventoryl,considerbacknessiependent ATR harmorgytypological
anomaly.

In sum, here is a strong phonetiependengbetween height and AT®Rhich
predicts the attesteabundance of heigltependent ATR harmony. Theasewealer
articulatory relationshipbetween ATR and nasaligndbetweermATR and backness
(especiallyamong low vowels andperhapsa few cases thatight indicate a carry over
into parasitic ATR harmony. THack of aknown phoneticrelationship between ATR
and roundingoredics the attested lack afistances of roungarasitic ATR harmony.
Thus,this review ofparasitic ATRharmonyalsosupportsarole of phonetic similarity in

grounding the relationship between parasitic and harmonic features.

2.3.3. Palatal (Front/Back) harmony in Finnish

In this section, | reviewases of back harmony which exhibit a degree of
parasitismargung even more strongly faherole of phonetic similarity in driving
harmony. A study of Finnish palatal harm@mgviews a more formal account presented
in 84.3.4andreveals that phonetic similaribantrump featurebased similarity.

Crosslinguistically, palatal(front/back)harmony is somewdt rare (Harrison

2001),butit is readilyattested in Turkic and FinAdrgic languagesin Turkic
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languages, agreement on backness is almost never constrained by prerequisite similarity,
as exemplified bytte normal Turkish suffix harmony shown(itb) and repeated here in

(23).

(23) Turkish vowel harmony

NOM. SG. GEN. SG. [+hi] NOM. PL [T hi] gloss
a. ip ip-in ip-ler 6rope
b. kda kéa-ch kéa-lar 696 r |
C. yliz yuz-in yuz-ler 6f ace
d. pul pul-un pul-lar 6st amg
e. el ekin el-ler 6hand:
f. sap sap saplar 6stall
g. koy koy-un koy-ler ovill a
h. son sonun sorlar 6endd

In (23), suffix vowels always agree withé rootvowel in backness in both within height
and crossheight contexts.There are instances where palatal harmony fails to apply in
Turkishroots'’ but these exceptions are best explained via lexicalizatidisls&rmonic
backness valug®olgardi, 199), rather than as a failure to satisfy prerequisite similarity.
It is somewhat typical for prerequisite similarity to play a limited role in palatal harmony,
so, unlike rounding harmony and ATR harmony, fully symmetric harmony systems,
where all vowelzome in frortback alternating pairéike Turkish,are notat all
exceptional in palatal harmony.

In contrastsomeFinno-Ugric language&xhibit palatal harmony over asymmetric
phoneme inventories. These systems vary somewhat in the exact shape of the
inventories and how the unpaired vowels behave with respect to harmony in term of

opacity vs. transparency (skgarsky & Pajusalu, 200fbr a more complete review).

7] follow Clements & Sezer (1982) afblgardi (1999)n concluding that in modern Turkish
productive backness harmony is no longer active in roots. Thus, both roots which express disharmony and
roots which are fully harmonic are specified as sucheneRicon. (23) shows productive backness
harmony is still available in suffix allomorphy.
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Therefore, for reasons of clarity and because parasitic harmony is exceptional among
palatal vowel harmony, | forgo a fttiypology and focus on the case of Finnish palatal
harmony, which is typical of the pattern of interest. The basic generalization, which |
will explain with prerequisite similarity, is that unpaired vowebsnde areneither

trigger, nor targets ifinnish palatal harmonyTo my knowledge, Finnish has not
previously been analyzed as parasitic vowel harmdimg Finnish phonemic vowels are

indicated below ir{24):.

(24) Finnish vowel inventory.Unpaired (neutral) vowels are in shaded cells.

Front Back
Unround Round Unround Round
High i aly] u
Mid e 0[4 o]
Low alad a [0]

Finnish palatal harmony is relevant because the neutral vowels cannot be
distinguishedrom harmonizing vowalby means of aisgle, articulatorybased
distinctivefeature sothe set of participating vowels~U, 0~0, anda~d) is an apparent
unratural class, beingdisjoint set across features [low] and [roundhround low
vowels and round nelow vowels areharmonizing, so Fnish palatal harmony is not
parasitic on any single articulatory feature or any combination thereof. If palatal
harmony were parasitic on rounding, then it would preclude the attested@uosing
interaction. Likewise, if palatal hmony were parasitic oow], then the attested cress
height interaction would be eliminated. To resolve this dilemma, | will argue based on
phonetic studies bwiik (1965 andKim (2005)that Finnish back harmony is parasitic
on an acoustic correlateroonon to the harmonic vowelwer F2), which may be

characterized wittheacoustic featurdgwer FJ. Thus, Finnish palatal harmoshowrs
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that PVH can bédirectly dependent odistances in @honetic spacesupporting
emerging research which arguesdaole of phonetic similarity in determining natural
classes (Mielk, 204, 2005)for the availability of phonetic detail in harmony processes
(Benus & Gafos2006;2007), andfor a more prominent place for acoustic features
(Flemming 1995 Boersma, 198, Steriade, 2001

The basic facts of Finnish vowearmony(Ringen & Orvokki, 1999; Valimaa
Blum, 1999; Kim, 2005; Kiparsky & Pajusalu, 20@8§ indicated irf25). These data
show that neutral vowels freely combine wither vowels in rootsOtherwiseroots
tendobserve palatal harmony as a MSKloreover the neutral vowels have no effect on

the leftto-right harmonization of suffixes.

(25) Fully harmonic roots
a. pouda-1l & 0t abl ed, adessive
b. pouda-lla 6cl ear adessive her 6,

Roots with neutravowelsand front vowels

isé&lla 6father6, adessive
d. sidetta 6ray6, partitive
e. tadi-lla 6aunt 6, adessi ve

Roots with neutratowels and back vowels

f. kesb-a 6of durationd
g. sadetta oraind, partitive
h. Kati-lla (womands name), adessive

Roots with only neutral vowels
I. peili-ss4 0in the mirroro

J. sii-nd 0i td, essive
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(25)a-b) confirm that harmony is both crebsight and crossounding, as suffix low,
unround vowelsd~&) agreein backness with nelow, round vowels in roots(25)c-e)
show that ande are transparent to front harmor{25)(f-h) show transparency to back
harmony. (25)i-j) indicates that alheutral roots prefer front suffixes.

Theapparenbbstacle for a similarity analysis is as followess similar vowels
(e.g.u~U anda~4, which disagree on both height and rounding) are not permitted to
disagree on backness, but mareiar vowels (e.gi anda~&, which only disagree on
height) are permitted to disagree on backness (coni@a)e) to(25)h)). Put another
way, a is morefeaturallysimilar toi than tod, buté patterns like lessimilar G, notmore
similari. It would seem, then, that prerequisite feature similarity bssletyin
articulation cannot simultaneously account for the neutralityooflow, front vowelsand
the participation oé.

However a preequisite similarity solution remains viable if acoustic properties
are available for similarity computations. | have previoasgued(82.3.1, 82.3.2 that
themotivations for vowel harmony ofteeside in facilitating the perception of weak
contrastsElemming 1995; Walker2001, 2005; Finley2008),and have argued at some
length that the interactions between parasitic and harmonic features in rounding and ATR
harmony are predicted by the phaaeimilarity of vowel features. Therefore, | consider
it a small step to suggest that parasitic interactions may directly compute similarity in
terms of the acoustic properties of segmefrighe remainder of i section] argue that
Finnish palataharmony is such a caspecifically that Finnish palatal harmony, while

not parasitic on any articulatory feature, is parasitic on location in an acoustic space.
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Because the acoustic correlate of backness is the lowering of the spectral peak of
the secad formant (F2) (due to the lengthening of the front ca8tgvens, Keyser, &
Kawasaki 1986, it is appropriate to examine the F2 properties of Finnish vowels, which
follow in (26).

(26) Average F2 values of longpwels produed by male Finnish speakers; data from
Wiik (1965) Vowels are ordered according to descending F2:

Vowel F2 (Hz)
Transparent i 2495
vowels e 2240
______ hypothesizegarticipation boundary ___:

1] 1995
a 1840
Harmonizing 0 1805
vowels a 1240

0 905

u 605

HeightF2 interactions among front vowels are welbwn (see fomstance Stevens

2000) and are depiaen the standard vowel quadrangle, so it is not surprising to find in
(26) that lower, Finnish vowels have a lower eageF2 than otherwise identical higher
vowels, e.g. F2J=2495 Hz. > F&) = 2240 Hz. > FZ) = 1840 Hz. However, it is

notable that the Fdifference between high and low vowels is greater than the F2
difference due to rounding among front, high vowel$2( 1 &) = 655 Hz>qF2( 1 0)
=500 Hz'® Therefore front, unround low vowels &) have a lower average E2840

Hz.) than frontyound high vowels (average R2(= 1995. | hypothesize thatdrause

front, low vowels(d), inhabit a region of F2 spacontaining other harmonizing vowels,

18 The statistical significance of this difference could not be determined with the available data,
but suggesting that low, unround vels are acoustically within the harmonizing region of F2 space does
not depend on statistical difference. If the F2 valueg Bimd are not significantly different, then they
would bemoresimilar, not less. If the F2 values are significantly différémen the direction is such that
lies within the harmonizing region.
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(i) &is acoustically similar to round, ndow vowels(i andd), and (i) this acoustic
similarity causesi to behave likdl and6 with respect to palatal harmany

As the shading i1i26) indicates, the distinction between transparent and
harmonizing vowels can be easily gleaned from the acoustic properties of the: vowels
transparent and harmonizing vowels are linearly separable along a single dimension, F2,
with a boundary region at abbF