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ABSTRACT

A GESTURE-BASED ACCOUNT OF CONSONANT PATTERNS
IN KOREAN

By

Ok-Sook Park

By adopting basic tenets of Articulatory Phonology and Optimality Theory, this
study shows that seemingly unrelated consonant patterns in Korean can be combined and
treated as regular and related phenomena within a gestural approach

Consonant patterns such as Coda Neutralization (CN), Coda Consonant Cluster
Simplification (CCCS), Post-Obstruent Tensification (POT), Post-Nasal Tensification
(PNT), Post-Lateral Tensification (PLT), and Aspiration in Korean are investigated in
this study.

These consonant patterns are treated as separate, as exceptions, or as unrelated
phenomena in previous Korean literature. In addition, Korean linguistic studies (Cho
1990, Kim-Renaud 1974, S.A. Jun 1993 and 1995, Rhee 1997, and Silva 1993) have
suggested implicitly and explicitly that various aspects of Korean consonant patterns
would benefit greatly from an approach that takes into account the interplay between
phonetics and phonology. However, few studies have been attempted that connect
phonetic characteristics to phonological explanations in explaining consonant patterns in
Korean. Therefore, this study examines the extent to which consonant patterns in Korean
are accounted for in terms of phonetic considerations in a given context.

One common phonological characteristic involved in CN, POT, PNT, PLT, and

Aspiration is neutralization in manner of articulation. Because manner of articulation is






closely related to constriction degrees of articulators, CN, POT, PNT, PLT, Aspiration,
and other phonological phenomenon are analyzed using constraints sensitive to
constriction degrees in the vocal tract in a given context.

This study illustrates that a gesture-based approach, which is based on the
integration of phonetics and phonology, provides simplicity in explaining various aspects
of consonant patterns in Korean and makes it easy to grasp generalizations that lie behind
seemingly unrelated consonant patterns. Therefore, the analyses of consonant patterns in
terms of gestures provide unified and systematic explanatins for seemingly unrelated

consonant patterns in Korean. In addition, some idiosyncratic phonological phenomena

are better able to be explained and understood.
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Chapter 1 Theoretical Issues

1.1 Introduction

Traditionally, consonants are categorized based on both places and manners of
articulation. Manners of articulation classify sounds based on degrees of constriction in
the vocal tract. This study investigates Korean consonant patterns in terms of the degree
of constriction and presents a unified analysis of Korean consonant patterns within
Articulatory Phonology (Browman and Goldstein 1986 and 1990a).

The phonological patterns that are investigated in this study are known as Coda
Neutralization (CN), Coda Consonant Cluster Simplification (CCCS), Post-Obstruent
Tensification (POT), Post-Nasal Tensification (PNT), Post-Lateral Tensification (PLT),
and Aspiration or h-coalescence in Korean literature. CN deals with what consonants are
legitimate in coda position. CCCS refers to a phonological phenomenon in which a
consonant in a consonant cluster is selected as a legitimate consonant in coda position.
POT, PNT and PLT refer to phonological phenomena in which obstruents are tensed after
obstruents, nasals, and the lateral // respectively. POT is known to occur obligatorily
within an accentual phrase' regardless of morpheme boundaries according to Jun (1993).

PNT and PLT are known to be sensitive to morphological conditions.

——

l According to Jun 1993, an accentual phrase is determined by the syntactic and non-syntactic information
and composed of a word or words and forms an intonational phrase of an utterance. In the Seoul dialect,
also known as the standard dialect of Korean, an accentual phrase with one or two syllables has the rising
tona] pattemn (Low (L) + High (H)) while an accentual phrase with three or more syllables has the rise-fall-
rise tonal pattern (LHLH). An accentual phrase is similar to the phonological phrase of Prosodic
Phonology (Selkirk 1986, Nespor and Vogel 1986, and Hayes 1989)



Aspiration or h-coalescence refers to a phenomenon in which sequences of /h/ +
Ip, t, K/ or /p, t, k/ + /h/ are coalesced into aspirated obstruents, resulting in [p", t", k"]
respectively.

In previous studies (Kim-Renaud 1974, Cho 1990 and Sohn 1987), these
phonological phenomena are treated with separate rules that are not relevant to each
other, or are treated to be irregular or exceptions. This study, by presenting an alternative
view of Korean consonant patterns, will show that these seemingly unrelated consonant
patterns are both systematic and related. By investigating Korean consonants in terms of
the degrees of constriction in the vocal tract, this study will lead to a better understanding
of Korean phonology and sound patterns.

Chapter 1 provides a brief history of linguists’ view of speech sounds,
frameworks of Optimality Theory and Articulatory Phonology, phonological structure of
Korean, and phonetic characteristics of Korean obstruents. Constriction degree
hierarchies for Korean obstruents are introduced at the end of chapter 1 as a basis of
analyses for this research. Chapter 2 investigates systematic principles that lie behind CN
and CCCS, suggests context-sensitive markedness constraints based on the principles,
and shows how the constraints interact with other constraints. Based on the context-
sensitive markedness constraints suggested in chapter 2, chapter 3 examines the phonetic
motivations for obstruents being tensed after obstruents (POT) and the relationship
between POT and acoustic or aerodynamic properties in (C)V;C;C;V2(C) contexts.
Chapter 4 investigates what phonetic and phonological motivations cause PNT and PLT

sensitive to morphological or phonological conditions (4.2). The analyses of this

research show that there is no need to treat POT, PNT and PLT separately. POT, PNT,




and PLT result from interaction of the same phonetically grounded constraints. The
analysis of h-coalescence in Section 4.3 adds another example to the claim that the
overlap in inter-gestural timing between segments could cause neutralization (Steriade
1997: 76, Browman and Goldstein 1992, and Cho 1998a and 1998b). Chapter 5
concludes with implications of this study and possible directions of future research.

The analyses in this study are based on two main theoretical assumptions:
Articulatory Phonology which integrates phonetics and phonology (Browman and
Goldstein 1986, 1989, 1990a, 1990b, 1990c, 1991, 1992 and Browman 1994) and
Optimality Theory (Prince and Smolensky 1993 and McCarthy and Prince 1993a, 1994
and 1995). Articulatory Phonology is adopted for the units of representation and
Optimality Theory for relating an input to an output.

Throughout the history of speech studies, phonological theories have revolved
around two main questions: What is the unit of phonological representation? and how
does a phonological representation (an input) relate to a phonetic representation (an

output)? The following introduces the theoretical frameworks related to these two

questions and briefly describes the phonological structure of Korean consonants.




1.2 Background and theoretical assumptions

1.2.1 Before Generative Phonology

Prior to the late 1950s and early 1960s, linguists were concerned with how speech
sounds are characterized articulatorily and acoustically (phonetics) and how sounds
function in a particular language (phonology). At this time, phoneticians classified speech
sounds on a physical basis: places and manners of articulation for consonants, with
consonants represented in columns and rows of a chart. The chart implies that there is a
one-to-one correlation between articulations and sounds. A one-to-one correlation
between articulations and sounds was developed into the concept that segments are
discrete, separable and permutable with an utterance being a linear concatenation of
segments. Thus, linguists paid attention to isolating the individual sounds rather than the
dynamics of speech.

After separating speech into segments, linguists paid attention to how a sound (or
a segment) functions in a language, developing the concept of phonemes. For example, in
English, [p] in [peg] and [b] in [beg] make words differ in meaning. Thus, [p] and [b]
function as distinctive units (or phonemes) and are represented as /p/ and /b/ respectively.

In addition, if an English speaker pronounces [peg], [p"eg] or [p’eg]', the word is ‘peg’

1 . . . I .
[p), [p"] and [p’]: Lax (or plain), aspirated and tensed voiceless bilabial stops respectively.




without differences in meaning. These sounds ([p] [p"] or [p’]) are considered as various
pronunciations for the phoneme /p/ in a given context in English. Thus /p/ (phoneme) is a
label for the set of [p, p", p’] (allophones) in English.

In Korean, however, [p] and [b] do not make words different in meaning. A
Korean speaker can pronounce either [pap] or [bap] for the word /pap/ 'cooked rice'.
Both [p] and [b] are considered as one of various pronunciations of the phoneme /p/.
Thus, /p/ is a label that is put on the set of [p, b] in Korean. /p/ is typically a voiceless
bilabial stop in both English and Korean. However, phonologically /p/ represents
different sets of allophones in English and Korean (/p/ for [p, p*, p’] in English and /p/ for
[p, b] in Korean). Thus the phoneme becomes an abstract concept rather than

representing a sound in its own right.




1.2.2 Generative Phonology

1.2.2.1 Early Generative Phonology

Early Generative Phonology began during the late 1950s and 1960s with Morris
Halle’s Sound Pattern of Russian (1959) and Chomsky and Halle’s Sound Pattern of
English (1968). Generative phonologists have focused on what speakers and listeners
know about a language’s sound system. Early Generative Phonology differs from
previous phonologies (or classical phonologies) in several points.

First, speech is composed of two levels: phonological and phonetic
representations, which are mediated by rules of phonology. The phonological
representation of each lexical entry contains phonologically distinctive features, which
determine the phonetic form of an item in all contexts according to the rules of the sound
patterning in a particular language (Chomsky and Halle 1968:297). Phonological
Tepresentation contains information that is not predictable or describable by phonological
rules and is expressed with horizontal and vertical dimensions. The horizontal dimension
Stands for the successive phonemes of a language and the vertical dimension stands for

Mames of distinctive features, as shown in (1).







m /a k i / ‘baby’ in Korean
I: -back -sonorant [-back]
-hight -continuant
-anterior
-coronal
-spread glottis
-constricted glotti

The (surface) phonetic representation indicates degree along a physically defined
scale and may thus assume numerous coefficients, as determined by the rules of the
phonological component (Chomsky and Halle 1968: 297).

Second, in classical phonology, phonemes were minimal units of phonological
descriptions. However, phonological descriptions with phonemes as basic units had the

problems of being redundant and failed to recognize generalizations. In Korean, for
instance, /p/, /t/ and /k/ are voiced between two vowels. In classical phonology, three
separate rules are needed for this voicing phenomena as in (2b) because /p/, /t/ and /k/ are
the minimal units of phonological description. This fails to recognize the generalization
that a set of sounds (/p/ ¥/ and /k/) patterns together by sharing common features
([+C0nsonant, -voice, -continuant, -constricted glottis, -spread glottis]).

Early generative phonologists claimed that human beings perceive speech in terms
of class rather than individual sounds. The strategy of classification of sounds is a binary
pl-i“(:iple, namely the presence or absence of a feature. It was claimed that sounds
"®Presented by the presence or absence of a feature reflect what we know about our
‘anglJages. Thus, distinctive features, which are expressed by a binary principle, are used

N order to capture ‘natural’ classes, to generalize about occurring phenomena, and to



formulate predictions about the behavior of class members. Thus, the voicing of stops

between two vowels is stated with a rule (2a):

(2)  a. Early Generative Phonology
[+consonant, -continuant, -constricted glottis, -spread glottis] —>[+voice] / V_V

b. Classical Phonology
/p/>[bY V_V

N ->[dyV_V
k/ >[gyV_V

1.2.2.2 Non-linear Phonology

Since 1970, the linear view of phonological representation as shown in (1) has
been challenged by studies of tones and stress (Woo 1969 and Leben 1973, and Liberman
and Prince 1977). Studies on tones, stress and vowel harmony have shown no one-to-one
relationship between a segment and a feature. Instead, segment patterns are independent
from feature or tone patterns, resulting in a contour tone or mismatch between the number
of tone bearing units and tones. Thus, in non-linear phonology, features or prosodic
Structyres are placed on separate tiers (Clements and Keyser 1983, Goldsmith 1976, and
Van der Hulst and Smith 1982).

The non-linear view of phonological representation further developed into Feature

GeOmetry theories (Clements 1985, Clements and Hume 1995, McCarthy 1988, and



Sagey 1986). The basic principle of Feature Geometry theories is that features are not
only placed in separate tiers but also organized in a hierarchical tree structure, as shown in
(3). For instance, /aki/ in (1) is composed of [-coronal], [-coronal], and [+coronal] at the
coronal tier as shown in (3). Coronals, which are dominated by the place node, may
pattern together with labials or dorsals in phonological rules involving the place node.

This is because the labial, coronal and dorsal tiers are daughters of the place node.

(3)  Based on Sagey (1986)

[-consonant] [+consonant] [-consonant]
[+continuant] [-continuant] [+continuant]

Lalyngea] Supralaryngeal Laryngeal Supralaryngeal Larynge eSupralaryngeal

place place place
[+v01ce] [-voice /I [+v01c
[-1abial] [-labial -lab1 ]
[-coronal] [ coronal] [+coronal]
[+dorsal] [+dorsal] [-dorsal]

Feature Geometry theories explain why a group of features patterns together in
assimilation and deletion by expressing dependency among features. The marriage
between Feature Geometry theories and the early Generative Phonology’s assumption
that predictable information is absent in phonological representations led to

Und'i‘—rspeciﬁcation theories, in which not all nodes of a feature geometry are present

phQllologica.l representations (Steriade 1987, Kiparsky 1982a and Archangeli 1988).



Although our understanding of phonological representation has increased greatly

with the non-linear view of phonological descriptions, some basic principles of early
Generative Phonology have been questioned. First, phonologists relied heavily on a series
of ordered rules or rules and constraints in explaining phonological adjustments between
an input and its output. However, rules are known to be too powerful to produce all and
only surface forms of a language. For instance, there is nothing that prevents replacement
of V.V with _{#, C} in (2a), resulting in [+voice] stops in coda position. However,
having [+voice] stops is less common (or more marked) than having [-voice] stops in coda
position in natural languages (Lisker and Abramson 1964, Lombardi 1995, Ohala 1983).

A theory of “markedness” is implemented to prevent occurrence of unnatural
phonological alternation in natural languages. Usually “markedness” is expressed as
constraints such as “sequences of obstruents within the syllable must agree for voicing
(*awvoice-owvoice, Gussenhoven and Jacobs 1998:51).” or “no voiced stops in coda
position (*+voice/ {#, C}).” However, the rule-based approach with constraints is
known to have “duplication problems” according to Gussenhoven and Jacobs (1998: 50)
and K enstowicz and Kisseberth (1977: 136). A rule that a voiced obstruent becomes

Voiceless after a voiceless obstruent is necessary to explain [baks] from /bak-z/* ‘backs’

" Engjish. Native speakers of English also should have a constraint *avoice-ovoice so

that they are aware that *[bs] and *[&pz] are ill-formed syllable structures while [oks]

2
E)"amples are from Gussenhoven and Jacobs 1998:45-50.
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‘ox’ and [a&dz] ‘adz’ are well-formed syllable structures in English. The devoicing rule

and the constraint *avoice-owvoice work for the same purpose in English grammar but are
expressed differently. In the 1990s, Optimality Theory (Prince and Smolensky 1993 and
McCarthy and Prince 1993 and 1995) presents an alternative view on explaining
phonological adjustments between input and output. Section 1.2.3 presents a brief
overview of Optimality Theory.

Second, a binary principle is known to be too simple to connect to the physical
reality of speech. Ladefoged (1972) claims that although two sounds are represented with
[+/-X], the differences in these two sounds are not based simply on [X]. These two
sounds may differ in length, shape of vocal tract, target positions, and in other ways.
Thus, in the mapping between phonological and phonetic representations, distinctive
features that are based on the binary principle are not adequate as an explanatory device,
even though distinctive features are based on phonetic characteristics.

Third, most generative phonologists described isolated individual sounds and
treated them out of context without paying attention to the dynamics of speech as
classicg] phoneticians did. However, the traditional view of speech as the concatenation
of discrete, separable and permutable segments, as shown in (1) and (3), has been changed
by technological advances. Electromyography, for instance, allows linguists to study the
Motor control of the vocal tract during speech. Technological advances enabled linguists
'0 realize that it is rarely possible to be sure about the beginning and ending of various

SOunds. Phoneticians and some phonologists started to become aware of how non-linear

11



and non-discrete speech is and became reluctant to treat speech sounds as ‘discrete units’
and ‘static phenomena’ as in Classical Phonology and early Generative Phonology.

With the view of speech as continuity, phonologists have suggested several
different approaches in order to overcome the problems of classical and early Generative
Phonology. Speech is viewed as a ‘dynamic’ rather than a ‘static’ phenomenon in these
approaches. These approaches are often referred to as phonetically motivated
phonology. Among the phonetically motivated approaches to speech, Articulatory
Phonology of Browman and Goldstein (1989 and 1990a) is significant in unifying
phonological and phonetic descriptions. Section 1.2.4 provides a brief overview of

Articulatory Phonology as presented by Browman and Goldstein (1989 and 1990a).

1.2.3 Optimality Theory

Although several different approaches on how to represent phonological units
have been suggested, approaches on how to relate a phonological representation (input) to
2 phonetic representation (output) did not change significantly until the Optimality
Theow (OT) proposed by Prince and Smolensky (1993) and McCarthy and Prince (1993
and 1995). In derivational approaches, a grammar is composed of a series of rules or
Mles and constraints (Chomsky and Halle 1968, Paradis 1988) while in OT, a grammar is

COmposed of output constraints.

12




There are three components in OT: lexicon, generator and evaluator. The lexicon
contains contrastive properties of morphemes and provides input specifications. The
generator generates output candidates based on an input. The evaluator evaluates output
candidates against a set of ranked output constraints and selects one candidate as the most
optimal output (<), as shown in (4). Using hypothetical languages, the process of

selecting the most optimal candidate among output candidates is explained in (7).

4
Leixicon Evaluator
E e A ~
' Input Constraint 1| Constraint 2| Constraint 3
Generator Candidate 1 *
Candidate 2 *
@ Candidate 3 *

* . A critical violation.

One of the main issues that arises in OT is what an input should be. Constraints
such as Morpheme Structure Condition (Kiparsky 1982b) are abandoned on the
assumption that no constraints are imposed on the input (Richness of Base) in OT. As
there are no constraints on the input, many inputs could be produced. However, based
on the acquisition perspective, OT generally accepts the assumption that in the absence
of Mpirical evidence for one input over another, the input should be the one that is
closest to the output (Lexical Optimization). (For further discussion on what an input
should be, see Prince and Smolensky 1993: 191-96, Archangeli and Langendoen 1997: 13,

Kager 1999: 19-34 and Ito, Mester and Padgett 1995).

13




Using hypothetical languages, L1 and L2, the process of selecting the most
optimal candidate among ouput candidates are explained. In L1, stops are voiced between
two vowels and are voiceless in all other contexts as shown in (5a). In L2, there are no
voiceless stops between two vowels while the contrast between [+/-voice] stops is

maintained in outputs, as in (5b).

5) a L1 b. L2
[+voice] [-voice] [+voice] [-voice]
[aba] [pa] [ap] [aba] [ba] [ab] [pa] [ap]
[ada] [ta] [at] [ada] [da] [ad] [ta] [at]
[aga] (ka] [ak] laga] [ga] [ag] [ka] [ak]

First, it is necessary to identify a set of relevant constraints. All languages use
some voiceless stops while only a subset of languages uses voiced stops. Voiced stops
are more marked than voiceless stops (Maddieson 1984). (6a) represents a context-free
markedness constraint for the avoidance of voiced stops in languages.

However, in some languages where no words are contrasted by [+voice] and [-
voiced] Stops, there are cases when [-voiced] stops are voiced between two vowels (ex.
Korean). Thus, voiceless stops are not allowed between two vowels. (6b) represents the
disano‘”ance of voiceless stops between two vowels.

In addition, there is a force in the grammar of a language that demands that features
n input and output segments be identical. (6¢) demands identity of correspondence

Se8ments in terms of [+/-voice].

14



(6) a. *[+voice]: Stops must not be voiced.
*[-voice]/V_V: No voiceless stops between two vowels.

C. IDENT-IO[+/-voice]:
Correspondent segments are identical in feature [+/-voice].

If IDENT-IO[+/-voice] is ranked higher than *[+voice] in a language, voiceless and
voiced stops are contrastive as satisfaction of IDENT-IO[+/-voice] takes precedence over
satisfaction of *[+voice]. However, no words are contrastive by [+/-voice] in L1. Thus,

IDENT-IO[+/-voice] is ranked lower than *[+voice] in L1 (*[+voice] >> IDENT-IO[+/-

voice]®).

The constraints, *[+voice] and *[-voice] /V_V, are in conflict. The constraint
*[+voice] demands that stops not be voiced. *[-voice] /V_V demands that stops be
voiced between two vowels. If *[+voice] is ranked higher than *[-voice] /V_V, no words
are voiced between two vowels. The undominated *[+voice] has to be satisfied first
before satisfaction of *[-voice] /V_V. In L1, voiced stops appear between two vowels
but not in other contexts. Thus, satisfaction of *[-voice] /V_V takes precedence over
satisfaction of *[+voice], resulting in the ranking hierarchy *[-voice] /V_V over *[+voice].

By transitivity, *[voice]/V_V is ranked higher than IDENT-IO[+/-voice] in L1 as shown in

)

3
“A>=p. As higher than (dominates) B in a ranking hierarchy

15




(7) L1:  *[-voice] /V_V >> *[+voice] >> IDENT-10[+/-voice]

A.
/apal | *[-voice] /V_V | *[+voice] IDENT-IO[+/-voice]
a. apa *| :
@b. aba R St th
I: A critical violation. Shaded cells: Constraints not relevant to select the most optimal
candidates. A constraint in a left-hand column dominates constraints to its right.
B.
/aba/|| *[-voice] /V_V *[+voice] IDENT-1O[+/-voice]
C.
/ap/ | *[-voice] /V_V *[+voice] IDENT-1O[+/-
voice]
D.

/ab/}| *[-voice] /V_V *[+voice] IDENT-1O[+/-voice]

In (7A), (7Aa) violates the undominated constraint *[-voice] /V_V because of [p]

between vowels. (7Ab) violates the context-free markedness constraint *[+voice] by
havin g [tvoice] stop [b] and violates a faithfulness constraint IDENT-IO[+/-voice] because
[‘VOice] in input is changed to [+voice]. Although (7Ab) has two violations of
constraints, (7Ab) is selected as the most optimal candidate. Thus, satisfaction of high

Anked constraints is more important than satisfaction of low ranked constraints in OT.
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In (7B), although there is a [+voice] stop [b] in input, constraints and their hierarchy
suggested in (6) still select the same [aba] as the most optimal output.

In (7C) and (7D), both output candidates [ap] and [ab] satisfy the highest
constraint *[-voice] /V_V because *[-voice] /V_V demands stops be voiced between two
vowels. In fact, the constraint *[-voice] /V_V is not the relevant constraint for [ap] and
[ab]. (7Cb) and (7Db) violate *[+voice] as they have the voiced consonant [b] in output.
(7Cb) satisfies IDENT-IO[+/-voice] as the [-voice] stop [p] is maintained. However,
(7Db) violates IDENT-IO[+/-voice] as correspondent segments are not identical in [+/-
voice] features.

The comparison of tableaux (7A) to (7B) and (7C) to (7D) shows that stops are
voiced between two vowels but not in any other context regardless of candidate’s input
voicing specification in L1. Thus (7) shows that rather than feature specification or

conditions that are imposed on an input, it is the interaction of output constraints that
determine the most optimal outputs (Kager 1999:19).

In L2 (2b), [+/-voice] stops are contrastive in outputs. However, [-voice] and
[‘*VOice] are neutralized to [+voice] between two vowels. Consider the fact that [+/-
Voice] stops are contrastive in outputs. If IDENT-IO[+/-voice] is ranked higher than
*["*‘Voice], outputs maintain the [+/-voice] specification of their input.

Minimal pairs such as [ba] vs. [pa] and [ag] vs. [ak] in L2 suggest that the

faithfulness constraint, IDENT-IO[+/-voice] is ranked higher than *[+voice] as [-voice] and
[+V0ice] are contrastive except between two vowels. Between two vowels, there are no

[§V0i ce] stops although [-voice] and [+voice] are contrastive in L2, resulting in positional
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neutralization. This means that [-voice] in inputs is changed to [+voice] in ouputs
between two vowels, resulting in satisfaction of *[-voice] /V_V and violation of IDENT-
IO[+/-voice]. Thus, the constraint *[-voice] /V_V should be ranked higher than IDENT-
IO[+/-voice]. Otherwise, [-voice] and [+voice] stops would be contrastive regardless of

their positions. (8) shows the constraint hierarchy and evaluation of constraints for L2.

®) L2:  *[-voice}/ V_V >> IDENT-IO[+/-voice] >> *[+voice]

A.
/apa/| *[-voice)/ V_V | IDENT-IO[+/-voice] | *[+voice]
B.
*[-voice)/ V_V | IDENT-IO[+/-voice] *[+voice]
a apa]  * | i N
& b. abal *
C.
/ap/| *[-voice)/ V_V | IDENT-IO[+/-voice] *[+voice]
D.

/ab/{ *[-voice}/ V_V | IDENT-IO[+/-voice] *[+voice]

@b. ab ' ¥

[apa] in (8A) and (8B) is not the most optimal candidate as it violates the
UNndominated *[-voice)/ V_V. [apa] in (8A) satisfies the constraint IDENT-IO[+/-voice]

YUt the satisfaction of IDENT-IO[+/-voice] is not relevant in (8A) as it violates the highest
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constraint *[-voice)/ V_V. In (8A), [aba] violates IDENT-IO[+/-voice] but [aba] is a more
optimal candidate than [apa] because of satisfaction of *[-voice] /V_V. Contrary to L1,
the faithful constraint IDENT-IO[+/-voice] plays a role in selecting the most optimal
candidates in L2 as shown in the comparison of (8C) and (8D). In (8C) and (8D), the
most optimal candidates always satisfy the faithfulness constraint IDENT-IO[+/-voice].

The comparison of (7) to (8) shows that language differences stem from language-

particular rankings of violable but identical constraints. In OT, language universality is
expressed in the same constraints that are violable. Language variations are expressed in
terms of language-particular constraint rankings as shown in (7) and (8). Markedness is
expressed with negative or positive constraints as in *[+voice], *NO CODA (syllables are
open), or ONSET (syllables should begin with consonants). Language specific
phonological patterns result from interaction of markedness constraints and faithfulness
constraints.

For instance, voiced stops and voiceless stops are in complementary distribution
in L1 because they never appear in the same environment. The constraint ranking *([-
Voice]V_V over *[+voice] results in [+voice] stops between two vowels in L1. The
Constraint ranking *[voice] over IDENT-IO[+/-voice], in turn, disallows [+voice] stops in
all other contexts as *[+voice], a context-free constraint, eliminates all voiced stops

T®gardless of their positions.
Contrary to L1, voiced stops and voiceless stops appear in the same
NV i ronments in L2 because of interaction between IDENT-IO[+/-voice] >> *[+voice].

INIQVVever, the constraint ranking *[-voice}/V_V over IDENT-IO[+/-voice] results in no [-
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voice] stops between two vowels. Thus, effects of IDENT-IO[+/-voice] appear when
stops do not occur between two vowels as in (8C) and (8D). In (8C) and (8D), the most
optimal candidates do not violate IDENT-IO[+/-voice]. Thus, the faithfulness constraint,
IDENT-IO[+/-voice], plays a role in selecting the most optimal candidates. In L2,
positional neutalization of [+/-voice] results from the domination of the context-sensitive
marked constraint *[-voice]/V_V over the faithfulness constraint, IDENT-IO[+/-voice] and
context-free marked constraints *[+voice].

Data in this research shows positional neutralization. Thus, in this study,
context-sensitive markedness constraints are ranked higher than faithfulness constraints in
general, as in L2. Relevant markedness constraints are introduced in each chapter.
Relevant faithfulness constraints are introduced below based on Correspondence Theory

(CT) suggested by McCarthy and Prince (1995).

CT (McCarthy and Prince 1995) deals with issues of faithfulness between an
input and an output. Constraints in CT basically demand that S1 (input, base, etc.) be
identical to S2 (output, reduplicant, etc.). Three of the constraint families that play an

important role in this research are introduced in (9).
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(9)  McCarthy and Prince (1995:16)

A. The MAX Constraint Family: (No Deletion)
Every segment of S1 has a correspondence in S2.

B. The DEP(ENDENCE) Constraint Family: (No Insertion)
Every segment of S2 has a correspondence in S1

C. The IDENT(ITY) (Feature) Constraint Family (IDENT-IO[F])

(No Feature adjustment)
Let o be a segment in S1 and B be any correspondence of a in S2.

If o is [yF], then B is [yF].

(Correspondent segments are identical in feature F).

The MAX constraint family favors the preservation of every element of S1 in S2.
Thus, the deletion of a segment is disfavored in the MAX constraint family. In the
DEPENDENCE (DEP) constraint family, every segment of S2 requires a correspondence in
S1. The epenthesis of a defaulf segment or other segment is disfavored in the DEP
Constraint family, because the epenthetic segment does not have a relevan; segment in
input. The IDENTITY (IDENT-I0) (Feature) constraints favor the maintenance of
underlying features in output. For instance, phonological changes such as deaspiration of
4 segment (/ph/ — [p]) and palatalization of a segment (/s/ — [{]) are disfavored.
As it will be discussed in 1.2.4, in Articulatory Phonology, gestures that are
SPecified with phonological goals such as constriction degree, constriction location,

COnstriction shape, stiffness and timing are phonological units. Thus, the IDENTITY

(IDENT-IO) (Feature) constraints are revised to incorporate the concept of gestures as

b - . . )
AS1i ¢ units of phonological representation:
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(10) The IDENT(ITY) (Gesture) Constraint Family (IDENT-IO[G])
Gestures (constriction degree, constriction location, constriction shape,

stiffness, and timing) in S1 are maintained in S2.
(Correspondent segments are identical in Gestures (G)).

1.2.4 Articulatory Phonology

In Articulatory Phonology, speech is considered as a two-layered process that is
related to planning (phonology) and execution (phonetics). Phonology is the planning of
how each utterance is to take place. Phonetics is thought of as taking over the plan and
executing it.

According to Tatham (1999), one of the motivations for modeling speech as a
two-layered process is based on the difference between planning and execution. Tatham

8ives an instance from Estuary English. A plan for each word, cap, cat, cack, cab, cod and
Cag, is to end with a different stop, which is either voiceless or voiced. However the plan
is somehow altered in the execution. Thus, a listener differentiates words with voice and
VOiceless stops by the length of the proceeding vowels rather than the voicing quality of
fina) stops. In other words, phonologically (or in planning) they are differentiated by the

VOicing quality of final stops. Phonetically (or in execution), the difference is determined

by the length of vowels.
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According to classical and early generative phonology, these words are
differentiated by voicing quality, regardless of phonological and phonetic levels. Thus,
classical and earlier phonologies need another level that interprets the difference between
planning and execution. At this level, [+/- long] may have to be used, even though it is
not even a distinctive feature in Estuary English. Thus, classical or earlier phonologies
either proliferate features and grammar, or miss generalizations that are present in a given

context.

1.2.4.1 The unit of representation in Articulatory Phonology

A gesture, which is associated with space and time, is the basic atom of
Phonological structure in Articulatory Phonology. As a phonological unit, a gesture is an
abstract characterization of coordinated task-directed movements. A gesture is specified
With articulators involved, constriction degrees (CD), constriction locations (CL) and
Constriction shapes (CS) over time. The gestures for a given utterance are organized into a
large coordinated structure, or constellation, namely a gestural score, as schematically

Shown in (11).
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(11) Gestural Scores for Korean /pa/, /p’/, /p"=/

a. /pz/ b. /p=/ c. Iptea/
p ® P ® p ®
(open]
open | [mid] [closed]
Glottis adied | 1IN S
open
[closed] [closed] [closed]

Lips clcied Eﬁ S
— Time — Time — Time

In (11), each enclosed box represents an active articulator in the vocal tract, in this
case the glottis and lips. The height of each box represents the constriction degree of the
relevant articulators. The width of each box represents the time that an articulator takes
to complete given gestures. The order of boxes across the time line represents the order
of gestures along the time line. Thus, lip gestures with the [closed] constriction degree

Occur before glottal gestures in (11a, 11b, and 11¢).
However, (11a), (11b), and (11c) differ from each other in constriction degree of

the gjottis. Plain /p/ in /p=/ (11a) has the [mid] constriction degree of the glottis, and /p’/
in / P’/ (11b) has the [closed] constriction degree of the glottis. Aspirated /p"/ in /p"/

(11 C) has the [open] constriction degree of the glottis. The [closed] constriction degree
Tefers 1o a tight articulatory closure for that particular gesture (Browman and Goldstein
Iogo. 226). [closed] permits glottalization or oral stops, depending on the set of

ATticulators involved. The [closed] constriction degree of glottlal gestures creates
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the oral and nasal stops. The [open] constriction degree is a wide articulatory opening
that permits aspiration or nonnasal sonorants, depending on the set of articulators
involved. For instance, the [open] constriction degrees at the glottis and at the
supralayngeal level generates aspiration (Browman and Goldstein 1989:238). The [mid]
constriction degree of the glottis for the plain /p/ refers to an articulatory value that falls
between the [closed] constriction degree of the glottis for the tense /p’/ and the [open]
constriction degree of the glottis for the aspirated /p"/. The constriction degree values of
the glottis for Korean obstruents are discussed in detail in section 1.3.2.2.

The dotted lines in (11) represent the point where the [closed] constriction degree
of the lips is released. At the burst of the oral closure, the width of the glottis is different
according to types of /p/. Thus, aspirated /p"/ has the widest opening ([open]) of the
glottis at the lip-closure burst. Tense /p’/ has the narrowest opening ([closed]) of the

glottis at the lip-closure burst.

As a phonetic unit, gestures are characterizations of the movements of articulators
thr Ough space and time. A gestural score also shows<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>