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ABSTRACT

THE REALIZATION OF [r] IN ENGLISH-BASED LOANWORDS IN JAPANESE
— AN OPTIMALITY-THEORETIC ANALYSIS —

By
Masahiko Mutsukawa

The present study is a study of Japanese loanword phonology, and explores the
realization of [r] in English-based loanwords in Japanese within the framework of
Optimality Theory (Prince and Smolensky 1993).

The major findings of this study are summarized as follows.

First, English-based loanwords with [r] can be categorized into five groups with
regard to the realization of the [r] in the output.

Second, we need to distinguish the Perceptual Level from the input, as in
Silverman’s (1992) model. English onset [r] and coda [r] in the input are perceived
differently at the Perceptual Level: onset [r] as [r] and coda [r] as [a].

Third, we need three constraint rankings to account for the realization of [r] in
English-based loanwords in Japanese. The three constraint rankings are distinguished
with regard to the rankings between the two constraints */a:] and Max-I0O. This supports
the claim that ‘Loanword’, one of the four categories in Japanese lexicon, consists of co-
phonologies.

Finally, constraint ranking for ‘loanword’ has been changing over time. This claim
is based on the fact that one of the three ranking applies to the old loanwords, one of
them to the new loanwords, and one of them to some of the old and new loanwords with

a heavy penultimate syllable in Japanese outputs.
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1. INTRODUCTION

Japanese loanword phonology is one of the well-studied areas in Japanese
phonology. Although it has been studied for a long time, aspects of study of this area
have been limited to a few phenomena: accent (Suzuki 1995, Kubozono 1994, Kitahara
1996), consonant gemination (Ohye 1967, Ono 1991, Tsuchida 1995), and epenthetic
vowels (Lovins 1975, Ohso 1991, Kobayashi et al 1991). This fact means that many
phenomena related to loanwords in Japanese remain unsolved, despite the fact that most
of the new words that have recently been brought into the Japanese lexicon are loanwords,
especially American English loanwords (Kay 1995).

The present study will explore one of the little-studied areas in Japanese loanword
phonology, namely the realization of [r] in English-based loanwords in Japanese, in the
framework of Optimality Theory.

The major findings of this study will be as follows. First, English-based loanwords
with [r] can be categorized into five groups with regard to the realization of the [r] in the
output. Second, we need to distinguish the Perceptual Level from the input, and English
onset [r] and coda [r] in the input are perceived as [r] and [a] at the Perceptual Level.
Third, we need three constraint rankings to account for them. ‘Loanword’ consists of co-

phonologies. Finally, constraint ranking for ‘loanword’ has been changing over time.

1.1. Introduction to Japanese Loanwords
In this section, we will define terminology relevant to this work and give

background information on loanwords in Japanese.



1.1.1. Definition of ‘Loanword’

‘Loanword’ is one of the four main categories in Japanese lexicon along with

native Japanese words (Yamato), Sino-Japanese words, and mimetic words. Phonological

structural restrictions or rules, such as the restrictions or rules against long vowels,

geminates, syllable patterns, or sequential voicing (Rendaku), apply to each of the

categories differently. Each of the categories is defined as follows (Ito and Mester 1995,

Tsujimura 1996 among others):

(1) The Definition of the Four Categories

a.

Native Japanese (Yamato)

“Yamato’ is the category of words that are originally Japanese.

Sino-Japanese

‘Sino-Japanese’ is the category of words that are of Chinese origin.

Loanword

‘Loanword’ is the category of words borrowed from foreign languages,
except Chinese. Furthermore, most of them are from western languages,
especially from English.

Mimetic

‘Mimetic’ words consist of two subcategories. One of them is
onomatopoeia: words that are formed by imitating sounds, for example,
words depicting animal sounds. The other is ideophones, which is more
abstract. Examples of this subcategory are words like beto-beto ‘sticky’,

zara-zara ‘coarse’, and sara-sara ‘rustle’.



We follow this categorization, which means that the category ‘loanword’ in this

work does not include the words borrowed from Chinese.

1.1.2. Types of Loanwords

The history of loanwords in Japanese started in the sixteenth century (Kay 1995:
67), and numerous words from various languages have been brought into Japanese.' Main
source languages are Portuguese, Dutch, German, French, and American English. Among
them, American English is the most powerful source language after World War II (Kay
1995). In the present study, therefore, I will analyze only American English-based
loanwords in Japanese.

English-based loanwords in Japanese can be categorized into four groups. The first
group is the group consisting only of acronyms and we will label this type as ‘acronym
loanword’. Loanwords belonging to this group are used only in English abbreviated
forms, or acronyms. That is, they are written in alphabet even in Japanese. Examples

belonging to this category are given in (2).

1 Kojien (Shimmura 1991), one of the most authentic Japanese dictionaries, contains about 220,000 words
including common loanwords, and Horiuchi (1996: 3) says that there are much more than 50,000
loanwords in Japanese.



(2) Acronym Loanwords

a. EU [i:yu:] ‘European Union’

b. PR [pi:a:ru] ‘public relation’

c. NG [enuji:] ‘no good’

d Al [e:ai] ‘artificial intelligence’

‘Full loanword’ is the second group. Katakana is one of the three syllabaries in
Japanese, hiragana, katakana, and kanji, and it is mostly used for loanwords. Loanwords
included in this type are never abbreviated and they are always written in katakana. Some

examples of this group are shown in (3).

(3) Full Loanwords
a. [rajio] ‘radio’
b. [bijinesu] ‘business’
c. [o:buN] ‘oven’
d. fad%u] ‘iazz’

The third category is loanwords that are used only in abbreviated forms, which is
the property of this type. Long loanwords tend to be abbreviated. Most of them are used
in both abbreviated and non-abbreviated forms, but some of them are used only in
abbreviated form. The only difference between the loanwords of this group and of “full
loanword’ is that those belonging to this category are used only in abbreviated forms

whereas the loanwords belonging to ‘full loanword’ are not. Moreover, loanwords of this



group and ‘acronym loanwords’ are different in the ways they are abbreviated: the
abbreviated forms of the loanwords of this type are written in katakana, while the
‘abbreviated acronym loanwords’ are alphabetically abbreviated. Examples of this are

given in (4). (See It6 (1990) for the analysis of loanword abbreviations.)

(4) Abbreviated Loanwords

a. [sukebo:] ‘skateboard’ (*[suke:tobo:do])
b. [denomi] ‘denomination’ (*[denomine:$on])
c. [konte] ‘continuity’ (*[kontinyu:iti])
d. [kompe] ‘competition’ (*[kompeti$on])

The fourth group of loanwords is ‘compound loanwords’. Some loanwords can be
compounded with a native Japanese, a Sino-Japanese, or another loanword, and the
resulting compounded words are usually used in abbreviated form. Examples of this

group are shown in (5).

(5) Compound Loanwords
Native Japanese + Loanword
a. [Cibiti:] ([¢ibi] ‘small’ + [ti:$at’u] ‘T-shirt’)

b. [dekarake]  ([dekai] ‘big’ + [raketto] ‘racket’)



Sino-Japanese + Loanword

c. [kintore] ([kinniku] ‘muscle’ + [tore:ningu] ‘training’)

d. [rosiago] ([rofia] ‘Russia’ + [go] ‘language’)

Loanword + Loanword

e. [zenekon] ([zeneraru] ‘general’ + [konmtorakuta:] ‘contractor’)

f. [dejikame] ([dejitaru] ‘digital’ + [kamera] ‘camera’)

Hereafter, the data we will use in this work are only full loanwords, and we will

analyze them in the framework of Optimality Theory.

1.2. Adjustments Observed in English Loanwords in Japanese
In this subsection, we will present the adjustments that take place in borrowing
English words into Japanese. Before that, however, let us introduce the Japanese phonetic

inventory.

1.2.1. Japanese Phonetic Inventory
First, the following is the chart of Japanese consonants. The following is the

revised chart of Tsujimura (1996: 16). (See also Block (1950: 107).)



(6) Japanese Consonants

bilabial| alveolar | alveo-| palatal| velar |uvular | glottal
palatal
Stops: [+V1]| b d g ?
[-VI| p t k
Fricatives [+V] z 7
V1] ¢ s § ¢ h
Affricates: [+V] d: j
[-V] t &
Approximants:
Liquid [+V] r
Glide [+V] y w
Nasals: [+V] m n i’ n 0 N

2 Tsujimura (1996: 19) points out that “some native speakers seem to have [#] in rapid speech.” Bloch
(1950) discusses this sound in more detail. Block (1950: 101) argues that “Most phrases containing [2] are
paralleled by otherwise identical synonymous phrases containing [dZ] instead; [Z] is less common than [dZ] ,
and in the speech of many persons does not occur at all. Examples: [mi?ikdi] short, [niZuu] twenty,
[sdn-Zuu] thirty.” Furthermore, Block (1950: 109) mentions that “In three pairs of phones—{g, n},[g, 7].[d&,
Z]—the members are in partially free variation with each other, but must nevertheless be kept apart.”
“Since the alternation between [g, g, &Z] and [n, », Z] respectively are limited to certain phrases only, and
since their common environments do not form a phonetically or phonemically definable set, the three pairs
of phones must be treated separately in the phonemic analysis.” Block (1950) distinguishes mediovelar and
prevelar. The symbols [g] and [p] above indicate mediovelar stop and nasal, whereas [g] and [y] are
prevelar stop and nasal.

3 As regards to [fi] and [pn], Tsujimura (1996: 20) states as following:

“The coarticulation involving the nasal consonants can also be observed before alveo-palatal and palatal
consonants. In these situations, the nasal is realized as alveo-palatal nasal [fi] and palatal nasal [p],
respectively. Examples include ken zya (nai) [keil ja (nai)] ‘it is not a ticket’ and ken ya (kane) [ken ya
(kane)] ‘things like ticket and (money)’.”



Among the consonant segments given in (6), Japanese phonemes are /b/, /p/, /d/, I/, /g/,

/%I, /21, Is/, I/, It], Iy/, Iwl, /m/, and /n/, and the others are allophones*. The distribution of

the allophones of each phoneme is shown in (7) (Tsujimura 1996: 29-40, Block 1950).

(7) Consonant Phonemes and Allophones in Japanese

Phoneme Allophones
o/ [b]
Ip/ [2r
(p]
/d/ 1 before i/

[d*] before /uy/
[2]’ before /w/ (in rapid speech)
[d] elsewhere
It/ [¢] before /i/
[t5] before /uw/

[t] elsewhere

I8/ (8]

4 [m] is a phoneme, but it can also appear as an allophone of /n/. See (7) for the detail.
5 Block (1950: 107) describes that ‘the assignment of [?] to the same phoneme with [p] or [t] or [k] would
be wholly arbitrary’.



12/ ] before /i/

[d*] before /uw/
[2)* before /uv/ (in rapid speech)
[z] elsewhere

/s/ [5] before /i/

[s] elsewhere

/h/ [¢] before /i/
[¢] before /uv/

[h] elsewhere

/c/ [r]
lyl [y]
Iwl [w]
/m/ [m]
n/ [m] before C(bilabial)

[n] before C(alveolar)

[4]® before C(alveo-palatal)
[n]® before C(palatal)

[N] word-finally

[n] elsewhere

Next, the chart of Japanese vowels is given in (8) (Tsujimura 1996: 18, Nakajou

1989).



(8) Japanese Vowels

front central back
high i w’
mid e o
low a

As shown in (8), Japanese has five vowels: high front, high back, mid front, mid back,
and low central. Among the vowels, high vowels are devoiced in the following

environment (Tsujimura (1996: 28) among others).

(9) Devoicing of High Vowels

v —->Vv/C __ C
[+high] ) [-voice] [-voice]
#

The rule in (9) ensures that high vowels [i] and [w] are devoiced between voiceless

consonants or word-finally.

Henceforth, I will use the symbols [r] and [u] instead of [r] and [wi], respectively,

for the sake of simplicity. Also, we ignore the difference between voiced and voiceless

vowels since it is relevant to the analysis.

¢ The symbol [w] indicates the unrounded high back vowel. Whereas the lack of lip rounding is more

prominent in the Tokyo dialect, the high back vowel tends to be rounded in the Westem dialects (Tsujimura
1996: 18; Shibatani 1990: 161). The symbol for rounded high back vowel is [u].

10



1.2.2. Adjustments Observed in English-based Loanwords in Japanese

Some English phonemes do not exist in the Japanese phonemic inventory and
Japanese possible syllable structures are different from English possible syllable
structures. It0 (1986) shows that Japanese possible syllable structure is (CYG)V(V)(C),
where G is a glide [y]” and coda consonant is either the first half of a geminate or a nasal.

These facts lead to a number of adjustments taken place in borrowing English
words into Japanese as loanwords. The adjustments are categorized into three groups:
phonetic adjustment, epenthetic vowel, and consonant gemination.

The major phonetic adjustments are shown in (10) — (12) below (National

Language Institute 1990, Ohso 1991, Tsuchida 1995).

(10) Consonants

English  Japanese

alfl — [9] (fuor — [$a])
b.[v] — [b] (view —  [bu])
c.[6] — I[s] (Ithaca —  [isaka])
d.[8] — [z] (mother — [maza:])
el — [r (fly — [durai])

f. [r] (in coda position) — the second half of a long vowel, [a:] or [0:]
(card — [ka:do])

(course — [ko:su])

7 Tsujimura (1996) among others treats the glide [y] as the second articulation of the preceding consonant.
In this study, we will adopt this idea and transcribe a palatalized consonant with a superscript [*].

11



(11) Lax Vowels®

English  Japanese

a. [ — i (pin — [piN])
b. [e] — [e] (pen —  [peN])
c. [#] — I[a] (rally —  [rari])
d [A] — [a] (ut — [katto])
e. [a] — |[a] (top — [toppu])
f Bl — [o] (cal —  [ko:ru])
g [v] — [u] (book —  [bukku])
(12) Tense Vowels
a.lil — [i] (key — [kii])
b.[o] — [o] (zone — [z0:N])
c.lu] — [u] (cue — [Ku])

8 As far as I know, the realization of [2] has not got attention in the literature and no one has studied it
systematically. Interestingly, [2] in English source words can correspond to all the Japanese five vowels.

a. [o] — I[i] (terminal — [ta:minaru])

b. [¢0] — [e] (entreprencur — [antorepurena))

¢. [¢B] — [a] (away — [awe:])

d [¢] — [o] (vision — [bijoN])

e. [0] — [u] (even — [i:buN])

12



Next, as mentioned above, Japanese possible syllable structure is (CG)V(VXC),
where the glide is the second articulation of the preceding consonant, and possible
syllable structures in English and in Japanese are different. This leads to the second type
of the adjustment: epenthetic vowel. That is, when English words with a consonant
cluster or a coda consonant that are prohibited in Japanese are brought into Japanese as
loanwords, a vowel based on the rules in (13) is epenthesized between the consonants or
after the coda consonant. (Ohso 1991, Kobayashi et al 1991, Jorden et al 1976 among

others).

(13) Epenthetic Vowel
a. [o] is inserted after [t] and [d]
(travel — [toraberu])
b. [i] is inserted after [&] and [j]
(bench — [benti))
c. [u]is inserted elsewhere
(three —  [suri])

(noise — [noid%u])

Finally, the last type of adjustments observed is ‘consonant gemination’. Although
‘consonant gemination’ is one of the well-studied topics in the study of Japanese
loanword phonology, as mentioned above, it is a complex phenomenon and has not yet

been understood completely. Therefore, the rule in (14) (Ohso 1991: 42-45) is not an

13



absolute one and there are a number of exceptions to it. (e.g. picnic — [pikunikku]

(*[pikkunikku])) (See also Tsuchida (1995).)

(14) Consonant Gemination

Consonant gemination occurs when a lax vowel is followed by an obstruent (p, t,

k,t',¢8,d,g,d% orj). (e.g. top — [toppu], bed — [beddo])

1.3. Goals of the Thesis

The present study has three goals. The first goal is to explore the realization of [r]
in English-based loanwords in Japanese and analyze it in the framework of Optimality
Theory. The second goal is to argue that the category ‘loanword’, which is one of the four
categories of the Japanese lexicon, consists of co-phonologies. Finally, we will claim that
the constraint ranking specific to this category has been changing over time.

[r] is a unique segment in English-based loanwords in Japanese in the sense that it
is the only consonant whose output in Japanese can be either a vowel, namely the second
half of a long vowel, a short vowel [a], a consonant [r], or zero, depending on the position
where it appears in the loanwords in Japanese.

When [r] occurs in onset position of the inputs, it always appears as [r] in onset of
Japanese outputs, e.g. ribbon — [riboN].

When it is in coda position of the inputs, on the other hand, there are four possible
corresponding patterns, as shown below.

The first corresponding pattern of coda [r] in English source words is the

corresponding pattern where [r] in English is recognized as a second half of a long vowel

14



[a:] or [0:], e.g. start — [suta:to], pork — [po:ku]. We call the loanwords of this

corresponding pattern as ‘long vowel’ type.

Not only the location of [r] within both a syllable and a word in English source
words, but also the time period when they were borrowed from English is significant in
analyzing the realization of [r] in the loanwords in Japanese. English-based loanwords
with the same syllabic and moraic structure can have variants with regard to word-final
[r], depending on the period they were brought into Japanese. Examples are: old English-

based loanword tower — [tawa:], new English-based loanword’ wafer — [weha]

(*[weha:]). Since this corresponding pattern applies only to the new loanwords, we call
the loanwords belonging to this pattern as ‘new loanwords’.

In the loanword phenomena introduced thus far, English [r] in coda position of the
source words has two possible counterparts in Japanese outputs: either the second half of
a long vowel or no apparent counterpart. However, in the third corresponding pattern, the
corresponding segment to English word-final [r] of the source words, which is
necessarily in coda position, appears in Japanese as a short vowel [a], e.g. pair — [pea]
(*[pea:], *[pe:1). We call this type of loanwords as ‘short [a] type.

Finally, in the fourth corresponding pattern of coda [r] in English, some loanwords

have two variants: one with a word-final long vowel [a:], whose second part is the

? The definition of ‘new English-based loanwords’ in this work is the loanwords that first appeared in
‘Kojien’, one of the most authentic dictionaries in Japan, since 1983 (3rd edition), or the loanwords that
have not yet been included in ‘Kojien’ while they are in other newer dictionaries. Most of the new
loanwords are computer-related words.

15



corresponding segment to English [r] of the inputs, and the other with a word-final short
vowel where there is no apparent counterpart of [r] of inputs, e.g. computer —
[kompyu:ta(:)]. This is ‘variants’ type.

In the present study, we will account for the five types of the data introduced above,

namely [r] in coda position, long vowel type, new loanwords, short [a] type, and variants,

in the framework of Optimality Theory.

In this work, as mentioned above, all the data are non-abbreviated English-based
loanwords in Japanese whose source words contain [r]. The main sources of the data in
this work, including the data presented in Appendix, are Akahori (1999) and Horiuchi
(1996), whereas we refer to Shimmura (1955, 1969, 1983, 1991) as secondary sources.
With regard to the phonetic descriptions of English source words, we draw on Jones
(1997), Noory (1965), and Kenyon and Knott (1944, 1953).!° We ignore voiceless vowels

in Japanese because they are irrelevant to the analysis in this study.

This thesis is organized as follows. After introducing theoretical background in
chapter 2, chapter 3 presents data and their features. Then, chapter 4 turns to the main
point, how the data can be explained in the framework of Optimality Theory. Finally,

section 5 presents conclusions.

10 11 the literature of Japanese loanword phonology, it has been argued that pronunciation plays more
important roles than spelling in the process of borrowing. (See Ohso (1991) among others.)

16



This chapter consists of two parts. In the first section, we will introduce
Silverman’s (1992) idea on the inputs in loanword phonology. Then, in the second

section, we will present an overview of Optimality Theory (hereafter OT) (Prince and

Smolensky 1993).

2. THEORETICAL BACKGROUND

2.1. Silverman’s Model

In loanword phonology, the nature of inputs is unclear: for instance, it is not clear
whether the inputs are phonologically faithful to the source language or they are
somewhat affected by the host language. Silverman (1992) assumes that the speakers of

the host language have no access to the phonological representation of the source

language and provides the following diagram.

(15) Silverman’s Model (1992: 293)

f—>) output

incoming Perceptual Operative
acoustic |—>y Level Level
signal representation representation
i i
Operative
Level
processes
native segment native
and tonal phonotactic
inventory constraints and
constraints preferences

17




In Silverman’s model shown in (15), the input is merely a linguistically unanalyzed
acoustic signal and the speakers of the host language cannot access to the phonological
representation of the source language. At the Perceptual Level, the native segment and
tonal inventory constraints apply, and restrict the representation of perceived segments.
Then, it is at the Operative Level that “perceived segments may undergo true
phonological operations, triggered by native phonotactic constraints” (Silverman 1992:
293). That is, the speakers of the host language perceive the inputs in accordance with the
phonological system of the host language and fit “the superficial input into the native
phonological system as closely as possible” (Silverman 1992: 289). This model accounts
for why the identical input can be “perceived, represented, and ultimately produced in a
distinct manner in each language it enters” (Silverman 1992: 289).

There is another hypothesis that plays a role in Silverman’s model, which is
Perceptual Uniformity Hypothesis. The following is the modified version of Silverman’s

formulation (1992: 297, 325).

(16) Perceptual Uniformity Hypothesis
At the Perceptual Level, the native segment inventory constrains segmental
representation in a uniform fashion, regardless of string position.
However, an input whose acoustic phonetic properties cannot be discerned due
to its presence in an impoverished context (a context to be determined on a
language-specific basis) is not supplied representation at the Perceptual Level of

the loanword phonology.

18



This hypothesis means that, at the Perceptual Level, an incoming acoustic signal cannot
have more than one acoustic correspondent. However, this hypothesis is too strong, as we
will seen in chapter 4.

This Silverman’s model is one of the pre-OT theories of loanword phonology, but
it is adopted in the Optimality-Theoretic analyses of loanword phonology (Tsuchida 1995,
Kitahara 1996 among others). In this study, adopting the Silverman’s idea in (15), we
distinguish incoming acoustic signal and Perceptual Level representation, and assume
that the input is merely a superficial non-linguistic acoustic signal and the native speakers
of Japanese have no access to the phonological representation of the source language.
Moreover, we assume that input /r/ is pronounced as [r] in English, although, in some

dialects of English, /1/ can be pronounced as rhoticity or zero.

2.2. Basic Concepts of OT

This section presents an overview of OT, which is adopted in chapter 4 to analyze
the data. This chapter will consist of two parts: after some basic concepts and symbols in
OT are discussed, we will introduce another significant notion, free variation.

We heavily draw on Kager (1999) as well as Prince and Smolensky (1993) for this

section.

2.2.1. Constraints
OT is a widely adopted theory in analyzing loanwords in Japanese, especially
English-based loanwords in Japanese (Tsuchida 1995, Kitahara 1996), as well as various

phonological phenomena including loanwords in other languages (Yip 1993, Broselow
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1999, and others). Furthermore, OT has been employed not only in phonology, but also in
other fields such as prosodic morphology (McCarthy and Prince 1993), allomorphy
(Mester 1994), and syntax (Grimshaw 1997).

It is the most essential property of OT that it is constraint-based, not rule-based,
which means that there are neither rules nor serial derivations, and constraints play
crucial roles in this theory. A constraint in OT is understood as a structural requirement,
but it is neither an absolute requirement nor necessarily to be satisfied in each case. In
other words, an output form may violate some constraints. Furthermore, the constraints in

OT are divided into two categories based on their properties.

2.2.1.1. Markedness and Faithfulness

There are two major types of constraints. One of them is ‘markedness’ constraint.
What the idea of ‘markedness’ suggests is that all types of linguistic structure have one of
the two values, marked or unmarked, and the marked value is cross-linguistically avoided
but it is necessary to make contrast, whereas the unmarked value is cross-linguistically
basic and preferred.

The notion of markedness (constraints) contains three major features to be pointed
out. The first crucial property is that the notion of markedness is intrinsically
asymmetrical, in the sense that “in sound systems, certain types of structure — segments,
segment combinations, or prosodic structures — are universally favored over others”
(Kager 1999: 5). For instance, short vowels and open syllables are favored, or unmarked,

as compared to long vowels and closed syllables, respectively.
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Second, the concept of markedness is intrinsically relative, since whether an
element is ‘marked’ or ‘unmarked’ is determined solely in comparison to the other
elements. To put it differently, one type of element, voiceless obstruents for example, is
not enough to be labeled as either ‘marked’ or ‘unmarked’, and we can tell that voiceless
obstruents are ‘unmarked’ only in relation to the other type of elements, say voiced
obstruents. In that sense the concept of markedness is inherently relative.

The final feature is the feature of markedness constraints. Markedness constraints
refer to output forms only, and input forms are irrelevant to them. In that sense,
markedness constraints are pure output constraints.

The following is an example of a markedness constraint.

(17) Coda-Condition (Itd 1989: 224)

Codas cannot have independent place of articulation.

The constraint Coda-Condition in (17) prohibits codas from having independent place of
articulation. Since, in English-based loanwords in Japanese, more precisely in Japanese
words of any type, it is highly restricted to have a coda with independent place of
articulation, this constraint must be relevant to the analysis of the loanwords in this work.
(e.g. star — [suta:] (*[sutar]))

The other of the two major types of constraints is ‘faithfulness’. Faithfulness
constraints are the constraints that are faithful to lexical contrasts and require output
forms to preserve the properties of lexical items. Faithfulness constraints play crucial

roles from the functional point of view, since any language in the world needs a minimal
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amount of formal contrast to express meaning and faithfulness constraints carry the
contrasts of meaning.

Another significant aspect of faithfulness constraints, unlike markedness
constraints, is that they are not pure output constraints because they refer to elements not
only in output form but also in input form. Importantly, however, both markedness
constraints and faithfulness constraints refer to output forms and there is no constraint in
OT that applies only to elements in inputs. In that sense, OT is an output-oriented theory.

The constraint /-Contig in (18) is an example of a faithfulness constraint.

(18) I-Contig (McCarthy and Prince 1995)

Word-medial deletion is prohibited.

I-Contig in (18) is the anti-deletion constraint, which ensures that all the word-medial
segments in inputs are preserved in outputs. Since all the word-medial segments of
English inputs are preserved in English-based loanwords in Japanese, this constraint must

be relevant to the analysis in this work. (e.g. start — [suta:to] (*[sutato]))

2.2.1.2. Violability and Universality

As mentioned above, OT is a constraint-based theory, and constraints play a central
role in this theory. Constraints in OT have two essential features.

First, constraints are not necessarily to be satisfied and an output form may violate
them. However, the violation must be minimal. This property is called ‘violability’.

Violability suggests that no output form can satisfy all the constraints, while an output
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form can satisfy constraints vacuously, and violation of a constraint cannot be the direct
cause of ungrammaticality. In other words, constraints are inherently conflicting and the
satisfaction of one constraint implies the violation of another.

Second, constraints in OT are assumed to be universal, which is called
‘universality’ of constraints. Universality implies that we require a mechanism consisting
of a ranking of universal constraints to determine the best output of a grammar, in which

the constraint ranking is considered to be language-specific.

2.2.1.3. Optimality
As is obvious from its name, ‘optimality’ is a central basic concept of OT. Then,
the next question we might ask is: what is optimality? Kager (1999: 13) answers this

question as following:

(19) An output is optimal when it incurs the least serious violations of a set of

constraints, taking into account their hierarchical ranking.

Optimality suggests that each output form is the best possible output among an infinite
number of output candidates, and the most harmonic in terms of language-specific
constraint ranking. Furthermore, since constraints are in principle conflicting, as
mentioned in the previous subsection, perfect output form does not exist. Therefore, to
determine the best output form and to resolve the conflicts, the idea of ‘strict domination’
(Prince and Smolensky 1993: 124) is required. The following is Kager’s formulation

(1999: 22) of it.
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(20) Strict Domination: violation of higher-ranked constraints cannot be compensated

for by satisfaction of lower-ranked constraints.

2.2.2. Tableaus
In OT, output candidates are evaluated and the best output form is determined in a

tableau. A sample tableau (21) is shown below.

(21)
Input Constraint 1 Constraint 2
a. <= Output Candidate A b
b. Output Candidate B *| *

In a tableau, output candidates are shown vertically in the leftmost column in random
order, while constraints are given horizontally in the top row in a descending ranking
from left to right. For example, Constraint 1 is ranked higher than Constraint 2 in the
tableau (21).

Next, we will explain how to read a tableau introducing symbols employed in OT.
First, A blank cell indicates that the output candidate of that row (Candidate A in (21))
satisfies the constraint of that column (Constraint 1 in (21)), while violation of each
constraint is displayed by an asterisk ‘*’, which is the violation mark in OT. The number
of violation marks reveals the number of violations. In (21), for example, Candidate A
satisfies Constraint 1 but violates Constraint 2 twice, whereas Candidate B violates both

Constraint 1 and Constraint 2 once. Second, the optimal output is marked by the index
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‘=" in the leftmost column, which says that the candidate A is the optimal output in (21).
Third, the exclamation mark !’ with a violation mark indicates that that violation is fatal.
Finally, the shading cells in a tableau show that the violations given in the cells are not
relevant in determining the optimal output.

In sum, notwithstanding that Candidate A violates one constraint, namely
Constraint 2, it is still the optimal output in the tableau (21), since constraints are violable
in OT. Moreover, Candidate A’s violation of Constraint 2 is irrelevant to the choice of
the output form, since Candidate A satisfies a higher ranked constraint, namely
Constraint 1, which is violated once by Candidate B, and the ranking of constraints in OT
is strict, as mentioned in (20). Therefore, Candidate 2’s violation of Constraint 1 is fatal
and Candidate 1’s violations of Constraint 2 are irrelevant in determining the optimal

output. Therefore, those cells are shaded in tableau (21).

2.2.3. The Grammar in OT

In the previous subsections, we introduced the basic ideas of OT. Now it is time to
look at the grammar in OT.

The grammar in OT is an input-output device, as presented in the previous
subsections, and its function is to map an input form into an optimal output form. It is
presumed that the OT grammar consists of three components, namely Lexicon, Generator,
and Evaluator. The following definitions of the components are cited from Kager

(1999:19):

25



(22) Components of the OT grammar
a. Lexicon: contains lexical representations (or underlying forms) of
morphemes, which form the input to:
b. Generator: generates output candidates for some input, and submits
these to:
c. Evaluator: the set of ranked constraints, which evaluates output

candidates as to their harmonic values, and selects the optimal candidate.

Now let us take a closer look at the properties of each component.

First, the Lexicon contains all contrastive properties including not only
phonological features but also syntactic, morphological, and semantic features in a
language, and it submits the input forms to generator, as given in (22). Moreover, the
Lexicon has two more essential properties. One of them is that no constraints restrict the
input forms, while faithfulness constraints refer to elements in inputs as well as in outputs.
This is called ‘Richness of the Base’ (Prince and Smolensky 1993: 191). The following is

Smolensky’s formulation (1996: 5):

(23) Richness of the Base
The source of all systematic cross-linguistic variation is constraint reranking. In
particular, the set of inputs to the grammars of all languages is the same. The
grammatical inventories of a language are the outputs, which emerge from the

grammar when it is fed the universal set of all possible inputs.
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‘Richness of the Base’ says that there is no restriction on inputs, and cross-linguistic
variation attributes to the difference of constraint ranking.

The other significant property of the Lexicon to be emphasized is the property
relevant to language acquisition. That is, whenever there is no overt evidence of existence
of a specific lexical form, the input form is assumed to be identical to the output, since it
is the easiest strategy to build a lexicon. This property is called ‘Lexicon Optimization’

(Prince and Smolensky 1993: 192) and is defined as follows:

(24) Lexicon Optimization
Suppose that several different inputs I, L,..., L, when parsed by a grammar G
lead to corresponding outputs O,, O,..., O,, all of which are realized as the same

phonetic form @ - these inputs are phonetically equivalent with respect to G.
Now one of these outputs must be the most harmonic, by virtue of incurring the

least significant marks: suppose this optimal one is labeled O,. Then the learner

should choose, as the underlying form for ®, the input I, .

The second component of the OT grammar is the Generator, which is often
abbreviated to Gen. The essential functions of Gen are to generate all logically possible
output candidates and to submit them to the Evaluator to be analyzed, as said in (22).
This property of Gen is called ‘Freedom of Analysis’, and Kager (1999: 20) formulates it

as follows:

(25) Freedom of Analysis: any amount of structure may be posited.
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‘Freedom of Analysis’ says that Gen generates all logically possible candidates as far as
they “are made up of licit elements from the universal vocabularies of linguistic

representation.” (Kager 1999: 20)

Finally, the third component is the Evaluator, or Eval. Eval consists of a language-
specific hierarchy of universal constraints'' and determines the most optimal output with
respect to the ranking from all logically possible output candidates generated by Gen. In
that sense, Eval is the most significant of the three components. Eval has three essential
properties besides ‘Strict Domination’, which is already presented in (20) above.

First, Eval contains all the universal constraints and those constraints are ranked
strictly in a language-specific way. Furthermore, the relation of the domination in the

ranking is transitive, as illustrated in (26):

(26) Transitivity of ranking

IfC,>>C, and C,>>C,; thenC, >>C, (Kager 1999; 21)

Second, in the process of determining the most harmonic output candidate from all
logically possible output candidates submitted by Gen, output candidates can violate
constraints minimally to avoid a violation of some higher-ranked constraint. This
property is called ‘Economy’ (Prince and Smolensky 1993: 27), which is defined as

follows:

" The set of all the universal constraints is called Con (Kager 1999: 21).
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(27) Economy: banned options are available only to avoid violations of higher-ranked

constraints and can only be banned minimally.

Finally, the third significant property of Eval is ‘Parallel-Processing’ (Prince and

Smolensky 1993: 79) shown in (28):

(28) Parallel-Processing: all possible ultimate outputs are contemplated at once.

In OT, faithfulness constraints and markedness constraints are considerably different in
nature but interact with each other in a single language-specific hierarchy. This is due to
‘Parallel-Processing’, which forms the basis of the phenomena involving interface

properties such as the interface between phonology and morphology.

2.2.4. Free Variation

In the previous section, we introduced the basic properties of OT. Next, in this
section, we will discuss another essential concept ‘free variation’, which will play a
crucial role in the analysis of this work.

‘Free variation’ results when two optimal output forms are generated from a single
input: e.g. computer — [konp’u:ta(:)]. The concept of free variation was first introduced
into the field of OT by Prince and Smolensky (1993: 51), although it was as a purely

theoretical option, and it has since been discussed in the literature (Kiparsky 1993, Kager

1994, 1997, Reynolds 1994, Anttila 1995, It6 and Mester 1997, and others).
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The case of free variation seems to be a serious problem for OT grammar, however.
As discussed in the previous section, the OT grammar is an input-output mechanism that
selects only one output from all logically possible output candidates as optimal. If this
grammar is correct, how can two output forms be optimal? When we look at cases of free
variation carefully, we realize that the variation generated through the OT grammar is not
unpredictable but the two optimal outputs are quite similar and differ only in a minor
respect. Consequently, this difference must be relevant to constraints in the hierarchy.
The case of free variation in OT may be interpreted as in (29) (Kager 1999: 406), which
is completely different from the idea of ‘tied ranking’ presented in (30) (It6 and Mester

1997: 433).

(29) Interpretation of free ranking of constraints C,, C,
Evaluation of the candidate set is split into two subhierarchies, each of which
selects an optional output. One subhierarchy has C, >> C,, and the other C, >>

C,.

(30) Tied Ranking: two (or more) constraints are true equals, in the sense that a

violation of neither constraint ever counts as dominating a violation of the other.

The interpretation given in (29) suggests that, since some constraints pairs in the
language-specific hierarchy of constraints are freely ranked, the language-specific
hierarchy is divided into subhierarchies based on differently ranked constraints and each

subhierarchy chooses its optimal output form. Consequently, two optimal output forms
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can be selected from a single input form. Simple sample tableaux of free ranking are

shown in (31).

(31) Free Ranking

a. Constraint 1 and 2 are freely ranked.

Constraint 1 Constraint 2 Constraint 3

* *

a. = Candidate A
b. = Candidate B *

S R

b. Constraint 1 >> Constraint 2

Constraint 1 Constraint 2 Constraint 3

a. = Candidate A * *

b. Candidate B *|

c. Constraint 2 >> Constraint 1

Constraint 2 Constraint 1 Constraint 3
a. Candidate A *| *
b. = Candidate B *

In (31a)'%, Constraint 1 and Constraint 2 are freely ranked. The tableau (31a) can be

interpreted in two ways: (31b) and (31c). The tableau (31b) presents the case where

12 The dotted line between Constraint 1 and Constraint 2 indicates that the two constraints are freely ranked.
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Constraint 1 is ranked higher than Constraint 2. In (31b), since Candidate B violates the
highest ranked constraint, namely Constraint 1, but Candidate A does not violate it,
Candidate A is the optimal output. The tableau (31c), on the other hand, is the case where
Constraint 2 is ranked higher than Constraint 1. Candidate B is selected as the optimal
output in this case, since Candidate A violates Constraint 2, which is the highest ranked
constraint in (31c), but Candidate B does not.

To conclude, in cases of free variation, the constraint hierarchy can be divided into
subhierarchies with regard to the freely ranked constraints, and each subhierarchy selects
one optimal output. Importantly, two outputs can be selected as optimal based solely on
the freely ranked constraints, and the Constraint 3 in (31) does not affect the selection of
the optimal output(s).

Next, Simple sample tableau of tied ranking is shown in (32).

(32) Tied Ranking
a.
Constraint 1 Constraint 2 Constraint 3
a. = Candidate A * *
b. Candidate B *

The tableau in (32) shows the case of tied ranking. Constraint 1 and Constraint 2 given in
the same cell in tableau in (32) indicate that those two constraints are equally ranked. In
the case of tied ranking, unlike in the case of free ranking, constraint ranking cannot be
divided into subhierarchies, which means that only one optimal output is allowed.

Interestingly, the optimal output is selected not based on the two tied ranked constraints,
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Constraint 1 and Constraint 2 in tableau (32) for example, but based on another constraint,

Constraint 3 in (32).

Thus far in this section, we introduced essential properties and concepts of OT.
Among the properties and concepts presented, the notion of free ranking is the key
concept of analysis in the present study, since, as mentioned in chapter 1, we will analyze
the case where two optimal outputs are generated from a single input. In the loanwords
belonging to this type, word-final [r] of the inputs, necessarily in coda position, has two
possible outputs in Japanese, namely one is the second half of a long vowel and the other

is the case of no overt corresponding segment: e.g. computer — [konpu:ta(:)].

33



3. DATA

In this chapter, we will present the data on the realization of [r] in English-based
loanwords in Japanese'®, which we will analyze in the framework of OT in chapter 4.
As mentioned in chapter 1, the data can be categorized into five types based on the

properties they have. The five types are shown in (33).

(33) Five Types of English-Based Loanwords with [r]
a. [r] in onset position
b. [r] in coda position
i. Long Vowel Type
ii. New Loanwords
ili. Variants

iv. Short [a] Type

In the sections below, we will introduce each one of the five groups in (33) and

present their properties.

3.1. [r] in Onset Position

The first type of data consists of the loanwords whose source words have [r] in

onset position. Examples are shown in (34).

13 More data are given in Appendix.
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(34) a. bréak - [buré:ki]
b. ribbon - [riboN]
c. truck - [torakku]
d. contract — [kontorakuto]

e.recycle — [risaikuru]

The corresponding pattern of the loanwords belonging to this type is simple. English [r]
in onset position of the source words always corresponds to Japanese [r] in onset position
of the corresponding loanwords, and it does not affect the selection of the optimal output
forms whether the [r] is in the accented syllable (34a, b, and c) or in the unaccented
syllable (34d and e) of English source words, as shown in (34). Moreover, we do not
need to have the distinction between the new English-based loanwords and the old
English-based loanwords, since there is no difference between new and old loanwords

with regard to the corresponding pattern of [r] in onset position.

3.2. [r] in Coda Position

As given in (33), with regard to their corresponding patterns, the loanwords whose
English source words have [r] in coda position are divided into four subgroups: Long
Vowel Type, Variants, New Loanwords, and Short [a] Type. In the subsections below,

we will introduce the four subgroups.
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3.2.1. Long Vowel Type
The first subgroup is what is called ‘long vowel’ type. Examples of this group are

given in (35) and (36).

(35) Word-final [r] in coda position

a. sir - [sa:]
b. star — [suta:]
c. tower - [tawa:]

d. 6rganizer — [0:ganaiza:]

(36) Word-medial [r] in coda position
a. start —  [suta:to]
b.nérmal —  [no:maru]
c.pattem  —  [pata:N]

d. cartboon —  [ka:tu:N]

In the examples belonging to this type, as shown in (35) and (36), English [r] in coda
position of inputs corresponds to the second part of a long vowel, either [a:] or [0:], in
Japanese outputs, which is necessarily in coda position. To put it differently, it does not
affect the selection of the optimal output forms whether English [r] in the source words
occurs word-finally (35a-d) or word-medially (36a-d), in the stressed syllable (35a, b, and

36a, b) or in the unstressed syllable (35c¢, d, and 36¢, d).
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3.2.2. New Loanwords

The second subgroup also involves loanwords whose English source words have
[r] in coda position. The difference between this type and the other three is that this type
of loanwords consists only of the new loanwords. First, look at the examples shown in

(37).

(37) Word-final [r] in coda position

a.connéctor —  [konekuta] (*[konekuta:])

b. wafer'* —  [wéha] (*[weha:])

c.séquencer —  [si:kensa] (*[si:kensa:])
d. clister —  [kursuta] (*[kurasuta:])
e. scanner —  [suk’ana] (*[suk’ana:])

All the examples in (37) have a short vowel [a] word-finally, unlike the examples of the
long vowel type presented in (35) where a long vowel occurs word-finally and input [r] in
coda position corresponds to the second half of a long vowel, either [a:] or [0:]. That is, in
the examples belonging to this type, input [r] does not have an apparent counterpart in
Japanese outputs. However, the examples in (37) do not mean that the new loanwords
cannot have an apparent counterpart of input [r] in loanwords in Japanese. Consider the

examples in (38).

14 As will shown in (87) in chapter 4, this word was borrowed from English twice. In this case, the output
means ‘a component of a computer’, and does not have the other meaning ‘a thin biscuit’.
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(38) Word-medial [r] in coda position

a. internet

b. interléave

c. wizard

d. commerce

e. insérter

The inputs of the examples in (38) have a word-medial [r] in coda position and the
correspondence in Japanese outputs is again the second half of a long vowel. This

suggests that, in the new loanwords, word-medial English [r] in coda position of the

—

—

[int4:netto]
[inta:ri:bu]
[wiza:do]
[koéma:su]

[insa:ta]

inputs has an apparent counterpart.

As shown in (39), however, it does not mean that word-final long vowels are not

allowed in the new loanwords.

(39) a factory —
b. qaeue —
c. carry -

d jaggy —

Judging from the data above, we conclude that, in the new loanwords, only word-final [r]

in inputs cannot have an apparent counterpart in Japanese outputs.

[akutori:]
[K"a:]
[K¥ari:]

bagi:]
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3.2.3. Variants

The third group involves free variation. An English source word in all the groups
introduced thus far have a single counterpart in the Japanese corresponding loanword.
With regard to English [r] in coda position of the inputs, however, the English source
words of the loanwords belonging to this type have two possible counterparts, or free

variants, in Japanese. Consider the examples given in (40).

(40) Word-final [r] in coda position

a. élevator —  [erebé:ta(’)]
b. computer - [komp*i:ta(:)]
c. printer —  [purinta(:)]

d. coodinator — [ko:diné:ta(:)]

e. compréssor —  [kompuréssa(:)]

As shown in (40), the loanwords of this type have two possible outputs: one with a word-
final long vowel [a:] as in the case of the long vowel type, and the other with a short
vowel [a] word-finally as in the case of the new loanwords.

A common property among the examples in (40) is that the Japanese output has a
heavy penultimate syllable. This phenomenon occurs both in the old and new loanwords,
and the location of the accent in both the input and the output forms is irrelevant: in the
inputs (40a) has the stress on the first syllable, (40b), (40c), and (40e) on the penultimate
syllable, and (40d) on the antepenultimate syllable, whereas in the outputs all the words

have the accent on the heavy penultimate syllable."’
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The examples in (40) have a heavy penultimate syllable in the outputs and word-

final variability. Loanwords with word-medial input coda [r] and a heavy penultimate

syllable in Japanese outputs do not have such variability. Consider the examples in (41).

(41) Word-medial [r] in coda position

a. términator —
b. mérphing —
c. target -
d. arcade —

e. parking -

[ta:min€:ta(:)]
[mo: $ingu]
[ta:getto]
[4:ke:do]

[pa:kingu]

(*[tamine:ta(:)])
(*[modingu])
(*[tagetto])
(*[ake:do])

(*[pakingu])

The examples in (41) have the heavy penultimate syllable in the Japanese outputs, as in

the examples shown in (40). However, it does not affect the realization of word-medial

[r] in coda position of the English inputs, which appears as the invariable second half of a

long vowel in the outputs, as in the case of long vowel type and new loanwords.

Moreover, as presented in (42) below, other word-final consonants or vowels in

English source words do not have variants in the Japanese outputs, even if their

penultimate syllable in the outputs is heavy.

15 For accentuation in Japanese, sce McCawley (1968), Katayama (1995).
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(42) a woéody — [uddi]
b. cookie —  [kukki:]
c.tarkey — [taki]

d gécko — [gékko:]

In sum, only word-final [r] of English inputs with output having a heavy
penultimate syllable can have variants in Japanese outputs.

Thus far, we have shown that only the words whose outputs have a heavy
penultimate syllable can have variants in outputs with regard to the corresponding
segment of the word-final [r] in inputs. However, some English-based loanwords with the
heavy penultimate syllable do not have variants. For instance, despite the fact that they
have the heavy penultimate syllable in Japanese outputs, the latest loanwords'® in (43),

which are collected from Akahori (1999), do not have variants.

43) a. insérter —  [insa:ta] (*[insa:ta:])
b. séquencer —  [Si:kensa] (*[Si:kensa:])

c. debugger —  [debagga] (*[debagga:])

1 We consider the examples in (43) as the latest loanwords since they have not yet been included in the
latest ‘Kojien’ (Shimmura 1991), one of the most authentic Japanese dictionaries.
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In the examples in (43), [r] in the English inputs has no apparent counterpart in the
Japanese outputs as in the case of the new loanwords, and the English inputs do not have
variants in the outputs, despite the fact that the Japanese outputs have the heavy
penultimate syllable.

To conclude, although the loanwords belonging to this type have a heavy
penultimate syllable in the outputs, there are loanwords without variants, even though
they have the heavy penultimate syllable in the outputs. As mentioned in chapter 2, we
will propose in chapter 4 that the phenomenon of free variation occurs due to the

constraint ranking of OT.

3.2.4. Short [a] Type

In all three types of examples regarding the realization of [r] in coda position of
English inputs introduced thus far, [r] has two possible counterparts in Japanese outputs:
the second half of a long vowel or no apparent correspondent. In the loanwords belonging
to this type, however, [r] in coda position of inputs corresponds to a short vowel [a] in the

outputs, as presented in (44) below.

(44) Word-final [r] in coda position
a.door — [déa]  (*[doa:], *[do:])
b.floor — [furéa] (*[furoa:], *[furo:])
c.pier  — [pia]  (*[pia:], *[pi:]
d.pore  — [pua] (*[p'ual, *[p'u])

e. care —  [kéa]  (*[kea:], *[ke:])
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In the examples of (44), word-final [r] in English source words corresponds to a short
vowel [a] in Japanese outputs. A common feature among these is that the nucleus of the
input syllable of [r] corresponds to [i], [e], [0], or [u] in Japanese outputs. That is, word-
final input [r], which is necessarily in coda position, appears as a short vowel [a] in
Japanese outputs when the vowel preceding [a] in Japanese outputs is not [a]. This
suggests that the nucleus of the syllable of input [r] does not affect the realization of [r] in
Japanese and the only possible counterpart of word-final [r] of English inputs is [a],
including the case of the second half of a long vowel [a:], in Japanese.'’

This pattern applies to word-medial [r] in coda position as well. Consider the

examples in (45).

(45) Word-medial [r] in coda position
a. cheerléader — [Ciari:da:]
b. géarshift - [giasifuto]

d. airbus —  [eabasu]

In the examples in (45) also, [r] in coda position of the inputs corresponds to [a] when the

vowel of the syllable of [r]is not [a] in the outputs. However, there is one difference

17 | found only two exceptions to this rule: war — [wo:] and encore — [anco:ru]. The latter pattern is
common in loanwords from languages other than English. For example, Russian-based loanwords show
this pattern: sup [mir] — [mi:ru] ‘the name of the space station’, caxap [saxar] — [saharu] ‘sugar’. We will
ignore these exceptions in this work, however, since their number is small.
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between the case of word-final [r], which is necessarily in coda position, and the case of
word-medial [r] in coda position: in the latter case, the second half of a long vowel [o:] is

also a possible correspondent, as shown in (46).

(46)  a. pork - [po:ku] (*[poaku]))
b. com - [ko:N] (*[koaN])
c. form - [f6:mu] (*[foamu])

d. résource — [ris6:su]  (*[risoasu])

Furthermore, this pattern applies to the new loanwords as well as the old ones.'®

To conclude, English [r] in onset position of source words always corresponds to
[r] in onset position of the Japanese outputs, whereas [r] in coda position has three
possible correspondences in Japanese outputs: [a] including the case of the second half of
a long vowel [a:], the second half of a long vowel [o:], or zero.

We will analyze these data in the framework of OT in the next chapter.

18 | found only two new loanwords belonging to this type (glare — [gurea], and software — [sofutowea]),
and both of which have the counterpart of [r] of inputs words-finally.



4. ANALYSIS

In this chapter, we will analyze in the framework of OT the five types of the data

on the realization of English [r] in the loanwords in Japanese, which were presented in

chapter 3.

4.1. The Perceptual Level

In chapter 2, we introduced Silverman’s model (1992) of loanword phonology,

repeated here as (47):

(47) Silverman’s Model (1992: 293)

incoming Perceptual Operative
acoustic Level — Level ) output
signal representation representation
Operative
Level
processes
native segment native
and tonal phonotactic
inventory constraints and
constraints preferences

In this model, the input is merely a linguistically unanalyzed acoustic signal and is

distinguished from the perceptual level where the phonological system of the host
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language affects the input and fits the input into the native phonological system as closely
as possible. Then one question arises: How do Japanese people perceive English [r] at the
perceptual level? In Silverman’s model, the speakers of the host language do not have
access to the phonological representation of the source language, and an incoming
acoustic signal cannot have more than one acoustic correspondent in the host language
irrelevant of the position it occurs. In other words, no acoustic variation in the output is
allowed. This hypothesis is called the ‘Perceptual Uniformity Hypothesis’, repeated here

in (48):

(48) Perceptual Uniformity Hypothesis (=16)
At the Perceptual Level, the native segment inventory constrains segmental
representation in a uniform fashion, regardless of string position.
However, an input whose acoustic phonetic properties cannot be discerned due
to its presence in an impoverished context (a context to be determined on a
language-specific basis) is not supplied representation at the Perceptual Level of

the loanword phonology.

As mentioned in chapter 1, [r] is a unique segment in English-based loanwords in
Japanese in the sense that it is the only consonant whose corresponding segment in the
output can be either a vowel, a consonant, or zero: onset [r] in inputs always corresponds
to onset [r] in outputs whereas coda [r] has three possible corresponding segments, the
second half of a long vowel, a short vowel [a], or zero. That is, whereas onset [r] in inputs

always corresponds to [r] in outputs, coda [r] in inputs never corresponds to a consonant

46



in the outputs. Furthermore, the other coda consonants in inputs are preserved in the
outputs due to vowel epenthesis, which is a canonical rule to save consonants in inputs,
and they always correspond to a consonant in outputs. Importantly, vowel epenthesis
applies to another liquid, namely [l], in inputs as well: e.g. hotel — [hoteru]. Thus the
corresponding pattern of coda [r] is unique, and it is plausible to assume that Japanese
people perceive onset [r] and coda [r] in inputs differently at the perceptual level.
However, as mentioned above, the Perceptual Uniformity Hypothesis is too strong and
cannot explain the peculiarity of [r]. Therefore, in this study, we will weaken Silverman’s
Perceptual Uniformity Hypothesis, and assume that Japanese people perceive coda [r] in

inputs as a short vowel [a] at the Perceptual Level while they perceive onset [r] as [r].

4.2, Constraints

As mentioned in chapter 2, constraints in OT are categorized into two groups:
markedness constraints and faithfulness constraints. In the following subsections, we will
introduce all the markedness and faithfulness constraints relevant to the analysis of the

data in this work.

4.2.1. Markedness Constraints
The notion of ‘markedness’ is inherently asymmetrical and relative, as mentioned
in chapter 2. Moreover, markedness constraints are pure output constraints in the sense

that inputs are considered unconstrained by them.
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We propose that four markedness constraints play a role in the analysis of the
realization of [r] in English-based loanwords in Japanese. The four constraints are

presented below.

(49) Coda-Condition (It6 1989)

Codas cannot have independent place of articulation.

(50) *Complex®™ (Itd 1986)

No complex onset

(51) Spread (+round) (Padgett 1995)
In a sequence of two vowels, the feature [+round] of the first vowel spreads to

the second vowel.

(52) *[a]

No long vowel [a:]

The interpretation of Coda-Condition in (49) is that a coda cannot license place features.
We assume that this constraint is ranked highest in the hierarchy of constraints in
Japanese, since only the first half of a geminated consonant, the second half of a long
vowel, and a moraic nasal are possible segments in coda position of Japanese, none of
which has independent place of articulation. *Complex®™ in (50) allows no complex

onset. This constraint is also undominated in the constraint ranking of Japanese, since

Japanese words never have a complex onset. Spread (+round) in (51) is a constraint that
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causes the assimilation in terms of the feature [+round]. As mentioned above, we assume
that Japanese people perceive coda [r] in inputs as [a] at the perceptual level. When the
correspondent of the nucleus of the input syllable of [r] is a short vowel [0] in outputs,
however, the correspondent of word-medial coda [r] in inputs appears not as [a] but as the
second half of a long vowel [0:] in outputs, as shown in (46). We propose that this
phenomenon occurs because the feature [+round] of [0] spreads to the following vowel
[a], and this assimilation process happens since word-medial position is not salient
enough to preserve the full interpretation of [a]. */a:] in (52), which is a member of a
constraint family No Long Vowels (Rosenthall 1997), prohibits a long vowel [a:]. I
assume that the new loanwords cannot have a word-final long vowel [a:] due to this
constraint. As shown in chapter 3, in the new loanwords, although other long vowels such
as [i:] and [u:] are allowed word-finally, the word-final long vowel [a:] is prohibited. The
reason why [a:] is prohibited word-finally might be due to the phonetic fact that [a] has
the greatest sonority, or the longest, between the five vowels and “it is much easier to

hear the low vowel [a] than the high vowels, [i, u]” (Ladefoged 1993: 245).

4.2.2. Faithfulness Constraints

Faithfulness constraints are those that require output forms to preserve the
properties of lexical forms, as introduced in chapter 2. A language needs faithfulness
constraints to distinguish words, since they refer to the comparison of inputs and outputs.
Moreover, faithfulness constraints are not pure output constraints in the sense that they

refer to the elements in inputs as well as in outputs.
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We propose that five faithfulness constraints are playing a crucial role in analyzing
the realization of English [r] in the loanwords in Japanese. The five constraints are shown

below.

(53) Max-10 (Prince and Smolensky 1993)

Every element of inputs must have a correspondent in outputs (no deletion).

(54) Dep-10 (Prince and Smolensky 1993)

Every element of outputs must have a correspondent in inputs (no insertion).

[

(55) I-Contig (McCarthy and Prince 1995)

No word-medial deletion.

(56) Ident-IO(consonantal)
An output segment has the identical feature values for [consonantal] as its input

correspondent.

(57) Ident-10[a]
An output segment has the identical feature values for [a] as its input

correspondent.

(58) Ident-10([a], Wd])
A word-final output segment has the identical feature values for [a] as its input

correspondent.
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4.3.1. [r] in Onset Position

The first type of the data to be analyzed is the examples of the realization of onset
[r] in the inputs. In the examples belonging to this type, as shown in Chapter 3, input [r]
always corresponds to output [r], and the distinction between the new loanwords and the
old loanwords is irrelevant. (The examples in (34) are repeated here as (61) for the sake

of convenience.)

(61) (=34)
a. bréak - [bure:ki]
b. ribbon - [riboN]
c. truck - [torakku]
d. contract — [kontorakuto]

e.recycle — [risaikuru]

As mentioned in the previous section, we assume that the three constraints, Coda-
Condition, *Complex®™, I-Contig, Ident-IO(consonantal), and Ident-IO([a], Wd]) are
undominated in the constraint ranking. Hereafter, instead of *Complex”™ and Ident-
10(consonantal), we will use *[, CC and Ident-IO(C) respectively in tableaux, for

simplicity. Consider the tableau (62).
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(62) ‘contract’

Input: Copa-:*[cCC: I- :IDENT-: IDENT-IO [DEP-IO
[kontrakt] Conb | :Contic; I0(C) i([a], Wp])

a. kontrakt e oo E :

b. kon-tra-ku-to P >

c. kontakuto Do *

d. =kon-to-ra-ku-to %

e. konto:-akuto T sk

In the tableau, the candidate (a) kon-tract, which is the most faithful to the input, is ruled
out, since it violates two of the highest ranked constraints: Coda-Condition and
*Complex®™. The violation of Coda-Condition can be avoided if a vowel is inserted after
each of the consonants in coda position, which yields the candidate (b) kon-tra-ku-to.
However, this candidate is also excluded, since it still violates a highest ranked constraint

*Complex°"™

. Then, there are two ways to avoid the violation of *Complex°™. One of
them is to delete the counterpart of the input [r], which yields the candidate (c)
kon-to-a ku-to. But this candidate violates another highest ranked constraint /-Contig and
this is not the optimal output, either. The other way to avoid the violation of *Complex°™

is to insert a vowel between the consonants in onset position, which yields the candidate

(d) konto'ra-kuto. The vowel insertion causes the serious violation of Dep-IO, but the

19 In the tableaux below, we will show the phonetic representation at the Perceptual Level as the input,
since, in Silverman’s model, the pronunciation in the source language is merely a non-linguistic acoustic
signal, and is not directly related to the selection of the optimal output candidate.
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candidate (d) is the optimal output, since Dep-IO is ranked lowest. The candidate (e)
kon-to:-akuto is ruled out, since its violation of a highest-ranked constraint Ident-

1O(consonantal) is fatal.

4.3.2. [r] in Coda Position

Next, in this subsection, we will analyze the data on the Japanese realization of
English [r] in the coda position of the inputs. As mentioned before, the data are
categorized into four groups with regard to the corresponding patterns: Short [a] Type,

Long Vowel Type, New Loanwords, and Variants.

4.3.2.1. Short [a] Type

The first group of the data we will analyze is what is called ‘short [a]’ type where
input coda [r] corresponds to a nucleus [a] in Japanese outputs. As shown in chapter 3,
this phenomenon occurs both in the old and the new loanwords, and word-medially and
word-finally.

In the analysis of the data of this type, the three constraints, Ident-IO([a], Wd]),
ldent-10[a], and Spread (+round), play a significant role, and, as mentioned in the

previous section, they are ranked as in (63).

(63) (=59)  Ident-IO([a], Wd]) >> Spread (+round) >> Ident-IO[a]

Let us start with the case of word-final [r]. Consider the tableau (65) below.
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(64) Word-final [r] in coda position (=44)

a. door
b. fléor
c. pier

d. pure

e. care

—

[doa]
[fur6a)
[pia]
[p*0a]

[kéa]

(65) Word-final [r] in coda position

(*[doa:], *[do:])
(*[furoa:], *[furo:])
(*[pia:], *[pi:])
(*[p'ua], *[P'u])

(*[kea:], *[ke:])

‘door’

Input: Icopa-*[.CC: I- :IDENT-:IDENT-IO | DEP- iMAX-| SPREAD [IDENTA
[doa] |Conp: iConmic: 10(C) i([a), Wp])| 10 : 10 |(+Rounp)|IO[a]

a. dor | *: Dox L+ : >

b. do: : : Y *

c. do Po*

d. doa: % ' *| *

e. =do-a i *

This tableau, more precisely the candidates (c), (d), and (e), shows the ranking
between the three constraints Dep-IO, Max-IO, and Spread (+round). That is, to obtain
the optimal output candidate (e), the constraints Dep-IO and Max-IO must be ranked
higher than Spread (+round).

The candidate (a) dor is the most faithful to the pronunciation in English. But it
violates three of the highest ranked constraints Coda-Condition, Ident-IO(consonantal),

Ident-10([a], Wd]), and is not the optimal output form. The candidate (b) do: is also ruled
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out, since it violates another undominated constraint Ident-IO([a], Wd]). Although the
candidate (c) do violates only one constraint Max-JO, it is not the optimal output, since
Max-10 is ranked higher and its violation is fatal. The candidate (d) do-a:, which has a
word-final long vowel [a:] as in the case of the ‘long vowel’ type, is ruled out due to the
violation of Dep-IO. Finally, the candidate (€) do-a, which is the most faithful to the
representation at the Perceptual Level, is the optimal candidate, although it violates
Spread (+round), since the constraint is ranked lower.

In the tableau (65), the constraint */a:] is not shown, although the other constraints
introduced in the preceding section are used. This is because this constraint is irrelevant
to the selection of the optimal output. For instance, in the tableau (65), the candidate (d),
which is the only candidate with a long vowel [a:], is ruled out in any case because of the
constraint Dep-I0O, independent of the ranking of the constraint */a:]. We conclude,
therefore, that */a:] is irrelevant to the selection of the optimal candidate of the examples
belonging to this type.

Next, we will analyze the case of word-medial [r]. Consider the tableau (67) below.

(66) Word-medial [r] in coda position (=45)
a. cheerléader — [Ciari:da:]
b. géarshift - [giasifuto]

d. airbus — [eabasu]
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(67) Word-medial [r] in coda position

‘gearshift’

Input: Icopa-*[,CC: I- iIDENT- IDENT-IO [DEP-:MAX-| SPREAD [IDENT-
[giasift] Conp :ConTiG;I0(C)i([a], Wp])| 10 | 10 [(+Rounp) I0[a]

a. girsift LR po* *

b, gi-Sifuto ] *

c. gisifuto ; Lo ; SR

d. gia-siffuto i

e. = gi-a‘Si-fu'to **

The candidate (a) gir-3ift, which is the most faithful to the pronunciation in English, is not
the optimal candidate, since its violation of Coda-Condition and Ident-IO(consonantal) is
fatal. In Japanese phonology, a coda segment cannot have a place of articulation by itself,
which means that, in this case, none of [r], [f], and [t] can occur in coda position.
Therefore, the candidate (a) has three violation marks under Coda-Condition in the
tableau. The candidate (b) gi:-Si-furto is excluded due to the violation of the lowest-
ranked constraint /dent-IO[aj. The violation of Ident-IO[a] is avoided if [r] in the input
has no correspondent in the output, which yields the candidate (c) gi-$i-fu-t0. However,
the candidate (c) violates a highest-ranked constraint /-Contig and is also ruled out. The
candidate (d) gi-a:-$i-fu-to has a word-medial long vowel [a:] as the comrespondent of
input coda [r], as in the examples of the ‘long vowel’ type. However, this is not the
optimal candidate, either, because the violation of Dep-IO is fatal. Finally, the candidate
(e) girasifuto is the optimal output, although it violates Dep-IO twice, since the

violation is not fatal.
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As noted in chapter 3, the word-medial coda [r] has a different property from the
word-final coda [r] with regard to the realization of input [r]. In the latter, as shown in
(44) (=(64) in this chapter), [r] corresponds to a short vowel [a] when the nucleus of the
input syllable of [r] corresponds to a vowel other than [a], namely [i], [e], [o], and [o]. In
the former case, however, the second half of a long vowel [0:] is the corresponding
segment of input coda [r] if the counterpart of the vowel of the syllable of [r] is [0] in the
Japanese outputs, as shown in (68). Since input [r] does not correspond to a short vowel
[a] in Japanese output, the examples in (68) are not examples of the ‘short [a]’ type. This
pattern occurs in the other three types of data: Long Vowel Type, Variants, and New

Loanwords. But we will analyze it here for convenience. Consider the tableau (69).

(68) (=46)
a. pork —  [poku]  (*[poaku])
b. corn —  [k6:N]  (*[koaN])
c. form —  [fomu]  (*[foamu])

d. résource — [riso:su]  (*[risoasu])

(69) ‘pork’

Input: ICom-i*L,CCé I- ! IDENT- IDENT-IO | DEP- { MAX- | SPREAD | IDENT-
[poak] Conp' iConic; I0(C) i([a], Wp])| 10 : 10 ¥+Rounp) IO[a]

a. pork L , 5 i *

b. poruku *| * *

c. poku *| * *

N R SR

e. <po:-ku ; * *
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In the tableau (69), as in the case of the tableau (65), the candidate */a:] is not
shown, since, in the examples of this type, the vowel preceding [a], which is the
correspondent of English [r] at the Perceptual Level, is not [a] and the long vowel [a:]
cannot happen at the Perceptual Level.

The candidate (a) pork, which is the most faithful to the pronunciation in English,
is excluded due to the violation of the highest ranked constraint Coda-Condition.
Violation of Coda-Condition is avoided if a vowel is inserted after the coda consonants in
the input, which yields the candidate (b) po-ru-ku. But it causes the violation of another
higher ranked constraint /dent-IO(consonantal), and the candidate (b) is not the optimal
candidate, either. The candidate (c) po-ku, which has no correspondent of the input [r], is
ruled out, since it violates one of the highest ranked constraints /-Contig. The candidate
(d) po-aku where the input [r] corresponds to a short vowel [a] as in the case of word-
final input [r] shown in (65) cannot be the optimal form, either, since it violates Spread
(+round). Finally, the candidate (e) po:-ku is selected as the optimal candidate, since its

violation of Dep-IO and Ident-I0/a] is not fatal.

4.3.2.2. Long Vowel Type

The second group of the data is ‘long vowel’ type, which consists of the old
loanwords. The corresponding pattern of this type is simple. Input coda [r] corresponds to
the second half of a long vowel in the Japanese outputs. The correspondents of the input
[r] can occur both word-medially and word-finally, based on the location of the [r] in the

inputs.
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Let us start with the case of word-final [r] in coda position. Consider the tableau

(71).

(70) Word-final [r] in coda position (=35)

a. sir - [sa:]
b. star - [suta:]
c. tower - [tawa:]
d. 6rganizer — [0:ganaiza:]
(71) Word-final [r] in coda position
‘star’
Input: Copa-*[.CC. I- IDENT- IDENT-IO [ DEP-; MAX-| *[a:] | SPREAD [IDENT
[sta:] Conp: :ConTIGIO(C)([a], Wp]) 10 : IO (+RounD) IO[a]
a. star I R ; ' *
b. su-taru *) * x* *
c. suta * *|
d. = su-ta: 5 . *

First candidate star is the most faithful to the pronunciation in English, but it is not the

optimal candidate, since it violates four undominated constraints, Coda-Condition,

*Complex®™, Ident-IO(consonantal), and Ident-IO([a], Wd]). The violation of Coda-

Condition and *Complex

Ons

is avoided if a vowel is inserted between the onset

consonants and after [r] in coda position, which yields the candidate (b) su-ta-ru. The

candidate (b) is also excluded, however, since the candidate still violates Ident-

1IO(consonantal), and Ident-IO([a], Wd]), which are undominated constraints. The
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candidate (c) su-ta where the input [r] has no apparent correspondent in the output is
ruled out due to the violation of Max-/O. Finally, the candidate (d) su-1a: is selected as
the optimal output, because */a:] is ranked lower than Max-I0.

Next, let us consider the case of word-final [r] in coda position. Consider the

tableau (73).

(72) Word-medial [r] in coda position (=36)
a. start —  [suta:to]
b.nérmal —  [no:maru]
c.pattem —  [pata:N]

d. cartboon —  [ka:tu:N]

(73) Word-medial [r] in coda position

‘pattern’

Input: ICopa-*[.CC: I- IpENT- IDENT-IO [DEP-:MAX|*[a:]: SPREAD |IDENT]
[pata:N]  |Conp! iContic:10(C)i([a), Wp))| 10 : -I0 {+Rounp) 10[a]

B, patarN | *! : ’ Pox o *

c. pataN P P ¥

b. =pa'ta:N *

d. pataruN * * *

In the tableau (73), the candidate (a) patarn, which is the most faithful to the
pronunciation in English, is not the optimal output, since its violation of Coda-Condition

is fatal. The candidate (b) pa-tan, which violates one of the highest ranked constraints /-
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Contig, is not the optimal candidate either. Although the candidate (c) pa-ta:n violates
*/a:], it is optimal, since */a:] is ranked lower. The candidate (d) pa-ta-run is excluded

due to the violation of a highest-ranked constraint /dent-IO(consonantal).

4.3.2.3. New Loanwords

The third group of examples we will analyze is the case of the new loanwords. As
introduced in chapter 3, this group consists only of the new loanwords and they have a
peculiar property with regard to the realization of input word-final [r].

First, we will analyze the case of input word-final [r] in coda position. As shown in
(37) in chapter 3, which is repeated below as (74) for convenience, word-final [r] of the
English inputs has no apparent correspondent in the Japanese outputs. This phenomenon

occurs only in the new loanwords, as mentioned above. Consider the tableau (75).

(74) Word-final [r] in coda position (=37)

a. comnéctor —  [konekuta] (*[konekuta:])
b. wafer —  [wéha] (*[weha:])
c. séquencer —  [si:kensa] (*[si:kensa:])

d. cluster —  [kurasuta] (*[kurasuta:])

e. scanner —  [suk’ana] (*[suk”ana:])
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(75) Word-final [r] in coda position

‘cluster’

Input: k:ODA-é‘L,CC:: I- ;IDENT-'; IDENT- DEP-é*[a:] MAX SPREAD |IDENTA
[krasta:] Com); ECON”Gglo(C)E([a],I(\)VD]) 10 -I0 §(+ROUND) 10[a]

2. krastar T I *

T S S £ B o

c. kurasuta: ** ;"‘!

d.=ku'ra'suta ** *

This tableau, more precisely the candidates (c), and (d), shows the ranking between
the three constraints Dep-/O, and */a:]. That is, to obtain the optimal output candidate
(d), the constraints Dep-/O must be ranked higher than */a:].

The candidate (a) Ara-star is the most faithful to the pronunciation in English, but it
is ruled out due to the violation of four undominated constraints, Coda-Condition,
*Complex°™, Ident-IO(consonantal), and Ident-IO([a], Wd]). The violation of Coda-
Condition and *Complex°™ is avoided if a vowel is inserted between the onset
consonants and after the word-final [r], which yields the candidate (b) ku-ra-su-ta-ru. The
candidate (b) is not the optimal candidate, however, since the candidate violates two
undominated constraints /dent-IO(consonantal), and Ident-IO([a], Wd]). The candidate
(c) ku-ra-su-ta: where the input word-final [r] corresponds to the second half of a long
vowel [a:] as in the case of the long vowel type is excluded due to the violation of */a:].
The candidate (d) kwra-su-ta is the optimal output form in this case, since Max-/0 it

violates is ranked lower than */a:].



Next, we will analyze the case of word-medial [r] in coda position. In this case,
unlike the case of word-final [r] in coda position shown above, input coda [r] corresponds

to the second half of a long vowel. Consider the tableau (77).

(76) Word-medial [r] in coda position (=38)
a. internet - [inta:netto]
b. interléave — [inta:ri:bu]
¢. wizard - [wiza:do]
d. commerce — [kéma:su]

e. insérter - [insa:ta]

(77) Word-medial [r] in coda position

‘commerce’

Input: |CODA-§‘[.,CC§ I- dpent IDENT- DEP-%*[aZ] MAX SPREAD [IDENTH
(koma:s] | conp! §cOmo§IO(C)§([a]f‘v’VD]) 10 -0 {¢Rowwn) 10[a]

a. ko'mars o A *

b. ko'maru-su| * b *

c. ko'masu * * *

d. ="ko'ma:-su * *

The candidate (a) ko-mars is the most faithful to the pronunciation in English. This is not
the optimal candidate, however, since its coda consonants are not allowed, which causes
the violation of Coda-Condition, and it violates another highest-ranked constraint /dent-

IO(consonantal). In the candidate (b) ko-ma-ru-su, vowels are inserted after the coda
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consonants to avoid the violation of Coda-Condition. This candidate is also excluded,
however, because the candidate still violates Ident-IO(consonantal), which is ranked
highest. The candidate (c) ko-ma-su where the input [r] has no apparent counterpart in the
Japanese output is not the optimal output form, either, due to the violation of /-Contig. In
the case of word-final [r] in coda position, as shown in the tableau (75) above, the
candidate where the input [r] has no apparent correspondent in the output is the optimal
output form. In the case of word-medial [r] in coda position, however, the candidate
without an apparent correspondent of the input [r] cannot be the optimal candidate due to
the undominated constraint /-Contig. Finally, the candidate (d) ko-ma:-su is the optimal

output, since the violation of */a:] is not fatal.

4.3.2.4. Variants

Finally, we will analyze the examples that have variants with regard to the
realization of input [r]. As shown in chapter 3, the phenomenon of ‘free variation’ occurs
in both new loanwords and old loanwords, although it does not mean that all the new
loanwords and the old loanwords have variants with regard to the counterpart of input [r].

With regard to input, although it might be possible to assume that each of them has
its own input, we suppose that two output variants are derived from a single input. There
are two major evidences for this claim. First, the two output variants are idiolectal
variants, and both of them have the same meaning. Second, most importantly, the claim
that each of variants has its own input suggests that [r] in one of the two input forms is
not perceived at the Perceptual Level and corresponds to zero in output. But this is

unlikely, since the other sounds in inputs are preserved in outputs. Therefore, we assume
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that the two variants in output share a single input and variants are generated because of
free-ranked constraints.

Let us start with the case of word-final [r] in coda position. As shown in (78),
which is repeated here for convenience, word-final input [r] in coda position has two
possible correspondents in the Japanese outputs: the second half of a long vowel [a:] and

no apparent counterpart.

(78) Word-final [r] in coda position (=40)
a. élevator - [erebé:ta(:)]
b. computer ~ —  [komp'u:ta(:)]
c. printer - [purinta(:)]
d. coodinator — [ko:diné:ta(:)]

e. compréssor —  [kompuréssa(:)]

In OT, as introduced in chapter 2, it is assumed that ‘free variation’ occurs due to
two unranked constraints. In the analysis of this work, therefore, we assume that the two

constraints Max-IO and */a:] are freely ranked. Consider the tableau (79).
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(79) Word-final [r] in coda position

(Max-10 and */a:] are freely ranked.)

‘printer’
Input: [copa-*[.CC; I- IpenT-; IpenT- DEP-;MAXIT"[a:]é SPREAD [IDENT-
rinta: E E ': : 10 e 5

Print@]  oonp!  (CoNTIOIO) gy Wpp| 10 (40 i+Rov)10fa)
a. printar I HEREE fog *
b. purintar | *! B * f *
c. purintaru *) * vuﬁs :f N *
d. =pu-rinta: * 1
e. < pu-rin-ta e !

The first candidate prin-tar, which is the most faithful to the pronunciation in English, is
excluded due to the violation of four highest-ranked constraints, Coda-Condition,
*Complex°™ Ident-I0(consonantal), and Ident-10([a], Wd]). Violation of *Complex°™
is avoided if a vowel is inserted between onset consonants, which yields the candidate (b)
purintar. But, since the candidate still violates three other highest-ranked constraints
Coda-Condition, Ident-I0O(consonantal), and Ident-I0([a], Wd]), this is not the optimal
output, either. One way to avoid the violation of Coda-Condition is to insert a vowel after
the word-final [r], which yields the candidate (c) pu-rin-ta-ru. However, this is also ruled
out, because the candidate violates two undominated constraints, /dent-IO(consonantal),
and Ident-IO([a], Wd]). In this case, as shown in the tableau, the two candidates, the
candidate (d) pwrinta: and the candidate (e) pu-rinta, are selected as the optimal
outputs, due to the two freely ranked constraints Max-/O and */a:]. Consider the tableau

(80) and (81).
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(80) Max-I0 >> */[a:]

Input: FCODA-E*[.,CCE I- IpenT- IDENT- [DEP-‘Max|*[a:]: SPREAD [IDENT
rinter : : : . (0) : ;
p Conp; ECON'I'IG;]O(C)-([a]’ Wb 10 5-10 E(+l7.oum)) 10[a]
d. = punin-ta: : : ; : * *
e. purinta 3 5 ! *

The tableau (80) shows the case where Max-IO is ranked higher than */a:]. In this
tableau, the candidate (e) violates the higher constraint Max-/O, and the candidate (d) is
the optimal output. In this case, the violation of Dep-IO is irrelevant to the selection of

the optimal output, since both of the two candidates violate it once.

(81) */a:] >> Max-10

Input: [copa-*[.CC; 1- Ipent-| IDENT- |DEP-;*[a:][Max; SPREAD [IDENT
prioter  |eow!  IConTIGlIOO)i oy 10 |10 iRov) 0]

d. purrinta: ; : ‘ * ¥

e Tpuima | . | Sk

The tableau (81), on the other hand, displays the case where */a:] is ranked higher
than Max-10. In this case, the candidate (e) is selected as the optimal output form, since
the candidate (d) violates */a:/, which is ranked higher than Max-/O that the candidate
(e) violates. The violation of Dep-IO is irrelevant in this case also.

To conclude, the two candidates are selected as the optimal output forms in the
tableau (79), since each of the two subhierarchies of constraints, one in the tableau (80)

and the other in the tableau (81), selects an optional output.
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Next, we will analyze the case of the word-medial input [r] in coda position. In this
case, unlike the case of the word-final [r] in coda position, the input [r] corresponds to the

second half of a long vowel and variants are not allowed.

(82) Word-medial [r] in coda position (=41)

a términator —  [taminé:ta())] (*[tamine:ta(:)])
b. mérphing  —  [m6:$ingu] (*[mogingu])

c. target - [ta:getto] (*[tagetto])

d. arcade —  [ake:do] (*[ake:do])

e. parking —  [pakingu] (*[pakingu])

(83) Word-medial [r] in coda position

(Max-10 and */a:] are freely ranked.)

‘parking’
Input: Icopa-*[.CC: I- IDENT- IDENT- |DEP-:MaX1*[a:]} SPREAD [IDENT

[pa-king] CONDE ECONHG?IO(C);[a',l?vD]) 10 IO! §(+Rov~n) I0fa]
O IR N I N
b. parukingu *| ng .r *
c. pakipgu R R
d. =pa:kin-gu v i *

: : : : i

The first candidate par-king, which is the most faithful to the pronunciation in English, is
excluded due to the violation of two highest-ranked constraints Coda-Condition and

Ident-10(consonantal). The candidate (b) pa-ru-kin-gu also violates the undominated
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constraint Ident-IO(consonantal). Therefore, this candidate is not the optimal candidate,
either. The candidate (c) pa kinrgu where input [r] has no apparent counterpart is ruled
out, since it violates one of the highest ranked constraints /-Contig. The candidate (c)
shows that, although, in the case of word-final [r] in coda position, the candidate where
input [r] has no apparent counterpart in the output is one of the optimal outputs as shown
in the tableau (79), it is not allowed in the case of word-medial [r] in coda position due to
the constraint /-Contig. Finally, the candidate (d) pa:-kin gu where the input [r] in coda
position corresponds to the second half of a long vowel [a:] in the output is the optimal
output form, since, in this case, Dep-IO and */a:] are irrelevant in the selection of the

optimal output.

4.4. Summary

In the preceding section, we obtained three different constraint rankings in terms of
the ranking between the two constraints Max-I/O and */a:], as shown in (84), (85), and
(86). Among them, the ranking in (84) applies to the loanwords of the long vowel type,
the ranking in (85) applies to the new loanwords, and the ranking in (86) applies to the
loanwords with variants. Also we noted in the preceding section that any of the three
rankings is consistent with selection of the correct output candidate of loanwords
belonging to the ‘[r] in Onset Position’ type and the ‘Short [a]’ type, since the constraint
*/a:] is irrelevant to the selection of the optimal output candidate of the loanwords

belonging to those categories.
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(84) Ranking 1 (Max-I0 >> *[a:]) (=T1)

(For Long Vowel Type)

Coda-Condition
*Complex™™ Dep-I0 *[a:]
I-Contig >> >> >
Ident-10(consonantal) Max-10 Spread (round)
Ident-10([a], Wd])

AV

Ident-IO[a]

(85) Ranking 2 (*/a:] >> Max-I0) (=75)

(For New Loanwords)

Coda-Condition
*Complex®™ Dep-10 Max-IO
I-Contig >> >> >>| Ident-10[a]
Ident-IO(consonantal) *[a:] Spread (round)
Ident-10([a], Wd])

(86) Ranking 3 (Max-/O and */a:] are freely ranked.) (=79)
(For Variants)

(a) Subhierarchy 1 Max-I0 >> *[a:]) (=80)

Coda-Condition
*Complex®™ Dep-10 *[a:]
I-Contig >> >> >3 Ident-10[a]
Ident-IO(consonantal) Max-10 Spread (round)
Ident-10([a], Wd])
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(b) Subhierarchy 2 (*/a:] >> Max-I0) (=81)
Coda-Condition
*Complex™ Dep-10 Max-IO
I-Contig >> >> >>| Ident-10[a]
Ident-IO(consonantal) *[a:] Spread (round)
Ident-10([a)], Wd])

The fact that we need the three constraint rankings to explain the realization of [r]
in English-based loanwords in Japanese suggests that the category ‘loanword’ in the
Japanese lexicon consists of strata. The notion of ‘stratum’ in Japanese was first
introduced by It6 and Mester (1995), and they argue, as mentioned in chapter 1 of this
master’s thesis, that the Japanese lexicon consists of the four strata, to each of which
slightly different constraint ranking applies. However, the constraint rankings in (84),
(85), and (86) show that the category ‘loanword’, which is one of the four strata shown
by It6 and Mester (1995, 1999), and Fukuzawa et al (1998), also consists of strata, or co-
phonologies in the sense of Inkelas and Orgun (1995). As shown in the preceding section,
moreover, the distinction between the old and the new loanwords is crucial to understand

the realization of [r] in English-based loanwords in Japanese, and the following data in

(87) support the idea that the constraint ranking has been changing over time.
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(87) English Japanese = meaning
a. ‘wafer’ —  [weha] a thin biscuit (old loanword)
—  [weha] a component of a computer (new loanword)
b. ‘server’” —  [sa:ba:] a person who puts in play  (old loanword)
—  [sa:ba] a computer or a program (new loanword)

that renders service to

through a network

The examples in (87) shows that a single English word corresponds to two outputs in
Japanese, depending on the time period it was borrowed, and the first correspondent of
each pair does not have the meaning of the second, and vice versa. Therefore we

conclude that the constraint ranking has been changing over time, as shown in (88).

(88) a. Old Ranking  (=84)

Coda-Condition

*Complex®™ Dep-IO *[a:]

I-Contig >> >> >> Ident-10[a]
Ident-IO(consonantal) Max-IO Spread (round)

Ident-10([a], Wd])
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b. Intermediate Ranking (=86)

(I) Subhierarchy 1 (Max-I0 >> *[a:])

Coda-Condition
*Complex™

I-Contig
Ident-I0(consonantal)
Ident-10([a], Wd])

>>

Dep-I0

Max-IO

>>

*[a]

Spread (round)

>

Ident-10(a]

(II) Subhierarchy 2 (*/a:] >> Max-I0) (=81)

Coda-Condition
*Complex™

I-Contig
Ident-IO(consonantal)
Ident-IO([a], Wd])

>>

Dep-10

*a]

>>

Max-I0

Spread (round)

>>

Ident-IO[a]

c. New Ranking

Coda-Condition
*Complex®™

I-Contig
Ident-10(consonantal)
Ident-10([a], Wd])

>>

Dep-I0

*[a]

>>

Max-10

Spread (round)

>>

Ident-I0[a]
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The present study investigates the realization of input [r] in English-based

loanwords in Japanese and how this can be analyzed in the framework of OT. The major

5. CONCLUSION

findings of this study are summarized as follows.

First, English-based loanwords with [r] in the input can be categorized into five
groups with regard to the realization of the [r] in the output: English onset [r] which
corresponds to [r] in Japanese output, input [r] in coda position which corresponds to a
short vowel [a] in Japanese, input [r] in coda position which corresponds to the second
half of a long vowel [a:] or [0:], input coda [r] of new loanwords which has no apparent

correspondent in output, and input coda [r] which can correspond to either the second

half of a long vowel [a:] or [0:], or zero.

Second, as discussed in chapter 4, we need three constraint rankings to account for

the four coda-[r] types of English-based loanwords, which are repeated here as (89), (90),

and (91).

(89) Ranking 1 (Max-I0 >> *fa:]) (=71)

(For Long Vowel Type)

Coda-Condition
*Complex™

I-Contig
Ident-I0(consonantal)
Ident-10([a], Wd])

>>

Dep-10

Max-10

>>

*[a:]

Spread (round)

>>

Ident-10[a]
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(90) Ranking 2 (*/a:] >> Max-I0) (=75)

(For New Loanwords)

Coda-Condition
*Complex®™ Dep-IO Max-10
I-Contig >> >> >>| Ident-10[a]
Ident-IO(consonantal) *[a:] Spread (round)
Ident-10([a), Wd])

(91) Ranking 3 (Max-IO and */a:] are freely ranked.) (=79)
(For Variants)

(a) Subhierarchy 1 (Max-I0 >> *fa:]) (=80)

Coda-Condition

*Complex®™ Dep-10 *[a:]

I-Contig >> >>. > Ident-I0[a]
Ident-IO(consonantal) Max-IO Spread (round)

Ident-10([a], Wd])

(b) Subhierarchy 2 (*/a:] >> Max-10) (=81)

Coda-Condition

*Complex®™ Dep-I0 Max-10

I-Contig >> >> >>| Ident-10[a]
Ident-10(consonantal) *[a] Spread (round)

Ident-10([a], Wd])

Although three rankings (89), (90), (91) specifically account for the Long Vowel Type,

New Loanwords, and Variants, respectively, each of the rankings can select the correct
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output form of loanwords with [r] in onset position and the Short [a] Type as well.
Moreover the rankings above indicate that the category ‘loanword’ of the Japanese
lexicon consists of three co-phonologies with regard to the rankings between the two
constraints */a:] and Max-IO. The idea that Japanese loanword phonology consists of co-
phonologies supports Inkelas and Orgun (1995) as well as It6 and Mester (1995, 1999).

Third, we have proposed that the constraint ranking has been changing over time,
based on the fact that the ranking (89) applies to the old loanwords, the ranking (90) to
the new loanwords, and the ranking (91) to some of the old and new loanwords with a
heavy penultimate syllable in Japanese outputs. That is, we have discussed that the
ranking (89) is the old ranking and the ranking (90) is the new ranking while the ranking
(91) is the intermediate ranking.

Fourth, we have shown that we need to distinguish the Perceptual Level from the
input, which supports Silverman’s (1992) idea. Furthermore, we have discussed that
English onset [r] and coda [r] in the input are perceived differently at the Perceptual
Level, although, in Silverman’s Perceptual Uniformity Hypothesis, a single sound in a
source language cannot have more than one acoustic correspondent at the Perceptual
Level in the host language.

With regard to the findings of this study, the following researches need to be done
in the future.

First, consider the result of the preliminary dictionary research in (92).
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(92) The Result of Preliminary Dictionary Research

Category # of Words (%)
[r] in Onset Position 150 (51.0%)
Short [a] Type 11 (3.7%)
Long Vowel Type 81 (27.6%)
New Loanwords 14 (4.8%)
Variants™ 38 (12.9%)
Total # of Words 294 (100%)

The data were randomly collected from Horiuchi (1996)*'. First, the number of
loanwords belonging to New Loanword category is smaller than expected, but this might
be because this dictionary does not include many computer-related words, which appears
to constitute the majority of the category ‘New Loanwords’. Second, the category
“‘Variant’ in (92) consists of 29 old loanwords and 9 new loanwords. (See Appendix 2.4.)
This partially supports my hypothesis that the ranking (91) is the intermediate ranking
and applies to both the old and new loanwords. As mentioned above, however, not all the
loanwords with a heavy penultimate syllable in Japanese are categorized in this group.
For example, as shown in chapter 3, the latest loanwords with the same structure do not
have variation. But, we could not get data supporting this claim. Therefore, a more

systematic and statistically significant dictionary research should be done in the future.

20 Yoriuchi (1996) does not show any variations. Therefore, the loanwords shown in this category were
judged as ‘Variants’ based on Akahori (1999), Asano (1999), Inaba (2001), and the author’s intuition.

21 1 collected English-based loanwords with [r] in inputs on every ten pages of Horiuchi (1996). The
loanwords used as data are shown in Appendix. Horiuchi (1996) is 600-page dictionary, which means the
loanwords on 60 pages in total were collected.
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Also, with regard to the Variants, we need to answer the question “What
characteristics do the loanwords in this category have in common?” Intuitively, two-
syllable words tend not to have a variant (e.g. ‘father’ — [da:za:] (*[da:za]), ‘finger’ —
[dinga:] (*[dinga])), but there are exceptions (e.g. ‘corner’ — [ko:na(:)],‘charter’ —
[€a:ta(:)]). We need further study.

Next, as mentioned above, we have adopted Silverman’s (1992) idea that in
loanword phonology the input and the Perceptual Level should be separated. We have
assumed that Japanese people perceive onset [r] and coda [r] inputs differently, and
perceiving coda [r] in inputs as a short vowel [a] at the perceptual level and onset [r] as
[r]. The analysis in this study has become straightforward due to this assumption.

However, although we have asserted how English [r] is perceived as the Perceptual
Level, we do no opinion how other English input phones are perceived at the Perceptual
Level. For example, whereas Japanese has only five vowels, English has many more,
which implies complex correspondence patterns of vowels. Also, as briefly mentioned in
chapter 1, schwas in English inputs can correspond to the five vowels in Japanese, which
suggests that a single phonetic sound in input can have more than one correspondents in
output depending on the environments in which it occurs. How to analyze vowel

adaptation in terms of Silverman’s morel requires further study.
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APPENDIX

We will show the word list of randomly selected loanwords for the preliminary

dictionary research, the result of which was given in chapter 5.

1. [r] in Onset Position (150 words)

‘Abrahum’ [aburahamu] ‘brand’ [burando]

‘ Africanthropus’ [adurikantoropusu] ‘cambric’ [k’amburikku]
‘Afro’ [aduro] ‘cantering’ [k*antaringu]
‘urushiol’ [urusio:ru] ‘carotene’ [karodiN]

‘ Africanization’ [adurikanaize: SoN] ‘carotenoid’ [karotenoido]
‘Afrikaans’ [adurika:nsu]) ‘chevron’ [SeburoN]

‘ Afrikaner’ [adurika:na] ‘chicory’ [€ikori:]
‘Russian’ [rosiaN] ‘corporation’ [ko:pore:$oN]
‘a priori’ [a piriori] ‘correct’ [korekuto]
‘acerola’ [aserora] ‘crab’ [kurabu]
‘anthropology’ [ansuroporoji:] ‘craftman’ [kuradutoman]
‘anthurium’ [ansur’u:mu] ‘craft’ [kuraguto]
‘appreciation’ [apurishie: SoN] ‘crawl’ [kuro:ru]
‘approach’ [apuro:¢i] ‘crony’ [kuro:ni:]
‘approval’ [apuru:baru] ‘currants’ [karendu]
‘apricot’ [apurikotto] ‘currency’ [karensi:]
‘auditorium’ [o:ditoriamu] ‘current’ [karento]
‘authority’ [o:soriti] ‘diagram’ [daiyaguramu]
‘authorize’ [o:soraid™u] ‘direct’ [dairekuto]
‘autocracy’ [o:tokurasi:] ‘director’ [direkuta:]
‘autograph’ [o:toguradu] ‘earring’ [iyaringu]
‘brain’ [bure:N] ‘editorial’ [editoriaru]
‘branch’ [burangi] ‘eraser’ [ire:za(’)]
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‘filaria’
‘framework’
‘frame’
‘franchise’
‘francium’

[ g al.ag e,
‘generalist’
‘generation’
‘generator’
‘gerontocracy’
‘gerontology’
‘gerund’
‘glamorous’
‘graffiti’
‘grammar
‘graphic’
‘graphite’
(1 yaph 2
‘grommet’

£

‘illustrate’
‘illustration’
‘illustrator’
‘imperialism’
‘imperial’
‘impression’
‘impressive’
‘improvisation’
‘inventory’

‘iridium’

[¢iraria]
[$pure:muwa:ku]
[pure:mu]
[¢purandaid’u]

[duransiumu]
[gare:ji]
[jenerarisuto]

[jenere: pure:mu]
[enere:ta(:)]
[jerontokurasi:]
[jerontoroji:]
[jerando]

[guramarasu]
[guraditi]
[gurama:]
[guradikku]
[guradaito]
[guracu]
[guramitto]
[irasutore:to]
[irasutore:SoN]
[irasutore:ta:]
[imperiarid®umu]
(imperiaru]
[impures$oN]
[impuresshibu]
[impurobize:SoN]
[imbentori:]

[irijiumu]
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‘irradiation’
‘irrational’
‘irregular’
‘isometrics’
‘kangaroo’
‘kraft’
‘margarine’
‘marguerite’
‘mercury’
‘mushroom’
‘obstruction’
‘ophthalmograph’
‘pedigree’
‘plunger’
‘produce’
‘producer’
‘profile’
‘propaganda’
“property’
‘proper’
‘protection’
‘protector’
‘protect’
‘protein’
‘protestant’
‘protest’
‘protocol’
‘prototype’
‘provider’
‘radian’
‘radiator’

[iraje:3oN]
[iraSonaru]
[ireg’ura:]
[aisometorikkusu]
[kangaru:]
[kuraduto]
[ma:gariN]
[ma:garetto]
[ma:k’uri:]
[masuru:mu]
[obusutorakusoN]
[odusarumoguradu]
[pediguri:]
[puranja(:)]
[purod®u:su]
[purod®u:sa(:)]
[purogi:ru]
[puropaganda]
[puropati(:)]
[puropa:]
[purotekusoN]
[purotekuta:]
[purotekuto]
[puroteiN]
[purotesutanto]
[purotesuto]
[purotokoru]
[purototaipu]
[purobaida]
[rajian]
[rajie:ta:]



‘radical’
‘radio’
‘radium’
‘read’
‘reception’
‘receptor’
‘recover’
‘reef’

‘reel’
‘relation’
‘request’
‘rescue’
‘response’
‘restaurant’
‘restore’
‘rest’

‘rewind’

[rajikaru]
[rajio]
[rajiumu])
[ri:do]
[resepusoN]
[reseputa:]
[rikaba:]
[ri:du]
[ri:ru]
[rire:SoN]
[rikuesuto]
[resuk’u:]
[resuponsu]
[resutoraN]
[resutoa]
[resuto]
[riwaindo]
[ringu]
[rigku]
[rinsu]
[roketto]

2. [r] in Coda Position
2.1. Short [a] Type (11 words)

‘campfire’
‘cashmere’
‘conveyer’
‘earring’
‘impairment’

‘offshore’

[kYampudaia]
[kasimia]
[kombea]
[iyaripgu]
[impeamento]
[odusoa]

‘sabra’
‘safari’
‘saffron’
‘sheriff’
‘submarine’
‘subscribe’
‘subtrack’

‘synchrotron’

< L]

syrup
‘tracer’

‘trade’
‘trader’*
‘trainer’

ctyranta
‘ultramarine’

[sabura]
[sadpari]
[saduran]
[Seripu]
[sabumariN]
[sabusukuraibu]
[sabutorakku]
[SinkurotoroN]
[Siroppu]
[tore:sa(:)]
[tore:do]
[tore:da(:)]
[tore:na(:)]
[tore:]
[tiranosaurusu]
[tairanto]
[urutoramariN]

‘ultranationalism’[urutoranaSonarid’umu])

‘ultra’
‘underground’
‘veteran’

‘wrestler’

‘pedicure’
‘restore’

‘sapphire’
<

score

‘underwear’
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[urutora)
[anda:gurauNdo]
[beteran]

[resura:]

[pedik’ua]
[resutoa]
[sadpaia]
[sukoa]

[anda:wea]



2.2. Long Vowel Type (81 words)

‘appetizer’
‘banker’
‘bunker’
‘canter’
‘caster’
‘charge’
<charm’
‘chart’
‘charter’

‘church’

3 ?

corner
‘corporation’
‘custard’
‘defroster’
‘director’
‘editor’
‘father’
“filter’
“finger’
‘framework’
“fur’
‘gambler’
‘glamour’
‘grammar’
‘hanger’
‘harmony’
‘hooker’
‘horse’
‘hunger’

‘hurler’

[apetaiza:] ‘import’
[bapka:] ‘incomer’
[banka:] ‘irregular’
[kanta:] ‘letter’
[kasuta:] ‘liquor’
[¢a3ji] ‘major’
[¢a:mu] ‘margarine’
[Ca:to] ‘marguerite’
[¢a:ta(:)] ‘marker’
[Ca:&1] ‘market’
[ko:na(:)] ‘mercury’
[ko:pore:SoN] ‘mixer’
[kasuta:do] ‘morning’
[dedurosuta:] ‘north’
[direkuta:] ‘order’
[edita:] ‘orthodox’
[da:za:] ‘parlor’
[diruta:] ‘pepper’
[dinga:] ‘permanent’
[¢ure:muwa:ku] ‘player’
[pa:] ‘popcorn’
[g’ambura:] ‘pork’
[gurama:] ‘powder’
[gurama:] ‘proper’
[hanga:] ‘protector’
[ha:moni:] ‘purple’
[dukka:] ‘receptor’
[ho:su] ‘recover’
[hanga:] ‘safflower’
[ha:ra()] ‘shelter’
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[impo:to]
[ipkama:]
[iregura:]
[reta:]
[rik*u:ru]
[meja:]
[ma:gariN]
[ma:garetto]
[ma:ka(:)]
[ma:ketto]
[ma:kuri:]
[mikisa:]
[mo:ningu]
[no:su]
[o:da:]
[o:sodokkusu]
[pa:ra(:)]
[peppa:]
[pa:manento]
[pure:ya()]
[poppuko:N]
[po:ku]
[pauda:]
[puropa:]
[purotekuta:]
[pa:puru]
[reseputa:]
[rikaba:]
[sadurawa:]
[Seruta:]



‘sinker’ [Sipka:]
‘sir’ [sa:]
‘snowboard’ [suno:bo:do]
‘sort’ [so:to]
‘source’ [so:su]
‘spar’ [supa:]
‘spark’ [supa:ku]
‘spider’ [supaida:]
‘spiker’ [supaika:]
‘spurt’ [supa:to]
‘starch’ [suta:&i]

2.3. New Loanwords (14 words)

‘ Afrikaner’ [adurika:na)
‘assembler’ Tasembura]
‘divorce’ [dibo:su]
‘harvest’ [ha:besuto]
‘hurler’ [ha:ra(:)]
‘important’ [impo:tanto]
‘investor’ [imbesuta]

2.4. Variants (38 words)

(The asterisk indicates the new loanwords.)

‘applicator’* [apurike:ta(:)]
“calendar’ [karenda(:)]
‘camber’ [k’amba(:)]
‘charter’ [¢a:ta(:)]
‘clover’ [kuro:ba(:)]
‘corner’ [ko:na(:)]
‘deflator’ [dedpure:ta(:)]
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‘subculture’
‘underground’

‘underwear’

[3 '

under
‘vermilion’
‘visitor’

‘wrestler’

‘mixture’
‘perfumer’
‘permission’
‘permutation’
‘portion’
‘provider”

‘voucher’

‘developer’
‘educator’

‘eraser’*
‘flavor’*

‘generator’*

‘hangover’*

‘hurler’

[suta:]
[suta:to]
[suta:ta()]
[sabukaruda:]
[anda:guraundo]
[anda:wea]
[anda:]
[ba:mirioN]
[bijita:]

[resura:]

[mikusuta)
[pa:¢’u:ma(:)]
[pa:miSoN]
[pa:m’ute:SoN]
[po:3oN]
[purobaida]
[baua]

[deberoppal(:)]
[ed’uke:ta(:)]
[ire:za(:)]
[$ure:ba(’)]
[jenere:ta()]
[hanguo:ba(:)]
[ha:ra(:)]



‘illustrator’
‘invader’
‘isolator’*
‘maker’
‘marker’
‘meter’
‘motor’
‘observer’
‘parlor’
‘perfumer’*

‘plunger’*

‘planner’

[irasutore:ta(:)]
[imbe:da(:)]
[aisore:ta(:)]
[me:ka(:)]
[ma:ka(:)]
[me:ta(:)]
[mo:ta(:)]
[obuza:ba(:)]
[pa:ra(’)]
[pa:¢’u:ma(:)]
[puranja(:)]
[puranna(:)]
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‘planter’
‘player’
‘poker’
‘producer’

‘radiator’

2

‘solar

‘starter’

‘submanager’

‘sweater’
‘tracer’
‘trader’*

‘trainer’

[puranta(:)]
[pure:ya(:)]
[po:ka(:)]
[purod*u:sa(’)]
[rajie:ta(:)]
[so:ra(:)]
[suta:ta(:)]
[sabumane:ja(:)]
[se:ta(:)]
[tore:sa(:)]
[tore:da(:)]
[tore:na(:)]
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Max-10 in (53) is the constraint that ensures that all the elements in inputs are preserved
in outputs. In that sense, Max-IO is the anti-deletion constraint. Dep-/O in (54), on the
other hand, is the anti-insertion constraint, since this constraint means that all the
elements in outputs must have a correspondent in inputs. /-Contig in (55) specifically
ensures that all the word-medial segments in inputs are preserved in outputs. That is, /-
Contig, as well as Max-I0O, is an anti-deletion constraint. However, the edges of words
are out of the sphere of this constraint, in which point /-Contig is different from Max-/0.
Since all the word-medial segments in inputs have corresponding segment in outputs, we
assume that /-Contig is ranked highest in the hierarchy. The last three constraints, /dent-
IO(consonantal) in (56), Ident-IO[a] in (57), and Ident-IO([a], Wd]) in (58), are
members of a constraint family Ident-IO, which was first introduced by Prince and
Smolensky (1993). Ident-IO(consonantal) in (56) stipulates that an element of inputs and
its correspondent in outputs must be identical with regard to the feature [consonantal]. In
other words, this constraint assures that the correspondent of a consonant in inputs must
be a consonant in outputs and the correspondent of a vowel in inputs must be a vowel in
outputs. We assume that this constraint is also undominated in the constraint ranking,
since every consonant in inputs corresponds to a consonant in outputs. Ident-IOfaj in
(57) 1s conjunction of three constraints: Ident-IO(-high), Ident-IO(+back), and Ident-1O(-
round). We use Ident-IO[a], instead of the two distinct /dent-IO constraints, only for
simplicity. /dent-IO[a] means that an input and an output must be identical in terms of
features [-high], [+back], and [-round]. As mentioned above, since we assume that coda
[r] in inputs is perceived as [a] at the perception level, this constraint is significant for the

realization of coda [r]. Ident-IO([a], Wd]) in (58) is a positional faithfulness constraint of
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(57). The domain of Ident-IO(fa], Wd]) is the word-final segment. The notion of
‘positional faithfulness’ constraints in OT was first introduced by Beckman (1997). In
Beckman (1997), the domains positional faithfulness constraints apply in are initial
positions only, e.g. word-initial, and syllabic-initial. But, in this master’s thesis, we
extend Beckman’s idea and assume that positional faithfulness constraints can apply to
word-final position. That is, we speculate that word-final position in Japanese is salient
enough to maintain the full realization of the most sonorous vowel [a], while word-
medial position is not. Pairs of faithfulness constraints such as (57) and (58) must be
“universally ranked such that the position-specific constraint is ranked above the general,
position-insensitive constraint” (Kager 1999: 409), as given in (59). We assume that

Ident-1I0([a], Wd]) is ranked highest, since there is no loanword violating this constraint.

(59) Ident-I0([a], Wd]) >> Ident-IO[a]

Moreover, for word-medial coda [r] to be able to correspond to the second half of a long

vowel [o0:], we rank Spread (+round) in (51) between the two constraints in (59), as

shown in (60).

(60) Ident-IO([a], Wd]) >> Spread (+round) >> Ident-IO[a]

4.3. OT Analysis

In this section, we will analyze the data in the framework of OT using the

constraints introduced in the previous section.
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