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Intrusive r in English: A functional approach®

Young-Shik Hwaﬁgbo

(Seoul National University)

Hwangho, [Young—Shik. 1998. Intrusive r in English: A functional
approach. Studizs in Phonetics, Phonology and Morphology 4, 291-314,
Wheter r-iptruson :s natural or not has been controversial, In this paper [
will argue that r-intrusion is phonetically motivated, that is, natural, by
showing thpt r-triggering vowels and intrusive r have something in
common. Speeifically, I will treat r-intrusion as z kind of glide insertion, [
will zrgue that the nsighbering vowels select the nearest glide in the vowel
space that, in turn, may be proved the most similar one in wvocal tract
shape This implies that the selected glide is the one which can be reached

most casily

from the preceding vowels. This means that r-intrusion (as

well w5 j- apd w-intrusion) can be explained functionally, at least in part. I
will show that iitrusive r can be explained in Optimality Theory (Prince
and Smolengky 1993, McCarthy and Prince 1985) in two ways: by the
constrzint *Effort {Boersma 1997) that demands the least effort or by the
markedness ponsiraints that penalize every occurvence of features (It6 and
Mester 1994) (Seoul National University)
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tion

m znd deletion of r in some dialects of English (rless
been of particular interest in English phonology. The prime
lese phenomena are presented below (McCarthy 1993 170):

(1) a. r-delgtion b. r-linking
The $pay seems to be broken. The spar is broken.
He piit the tuner down. He put the tuner away.
You'ye somewhat older. You're a little older.
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b. r-intrusion
spa seems to be broken. The spar is broken
ut the tuna down. He put the tunar away.
boat tends to yaw some. The boat’ll yawr a little.

hcts, rois not pronounced before a consonant or a pause, as
ever, it 1s pronounced before a vowel, as in {1b). In the
is vcalled linking r. In some r-less dialects, r is inserted
el even though there is no r in the spelling, as in (2h).

>d intrusive r. Intrusive r can also occur word-internally:

v, Kafkaresque, magentarish, propagandarize, subpoenaring;

Shiwrism, thawring, withrawral;
ring
882! 225-6; McMahon 1994: &4)

or, 1T will just focus on intrusive r. Intrusive r has brought
ctory proposals conceming its naturalness. On the one hand,
77), Broadbent (1991), Cheun {1995), and Gnanadesikan
tha: r-intrusion (or r-insertion) is natural. Contrarily,
1927: 216), McMahon (1994), McMahon et al. (1994), and
deny its naturalness, arguing for its arbitrariness. For
[ahor (1994: 86) asserts:

precess is synchronically arbitrary: it gives us no idea of
the segment inserted, and why insertion happens in the
onteiits where it does. It is certainly true that, in the rule
ion, the vowels preceding {r] do not form a synchronically
atural class, since they do not share any feature with Ir]
n otier,

rMalwon's assertion, [ will argue that r-intrusion is natural

1pt 0 provide some phonetic supports for the naturalness
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nder of the article is organized as follows, In secticn %

a will be presented, and the previous approaches to
vill be briefly reviewed. In section 3, T will show that
vowels and the intrusive r have something in common, and
sion is phonetically motivated. Specifically, T will treat
kind of glide argue that the

owels select the nearest glide in the vowel space that, in

AT ingsertion. 1 will
proved the most similar one in vocal tract shape. This
he selected segment is the one which can be reached most
In section 4, I will show that
in Optimality Theory {(Prince and
93, McCarthy and Prince 1995; hereafter OT) in two ways:
rain: ‘Effort (Boersma 1997: 28) that demands the least
the markedness constraints that penalize every occurrence

& and Mester 1954). Section 5 concludes the paper.

the preceding vowels,

can be explained

daia and previous studies

iples of the intrusive r have already been illustrated above
3). Additional examples are presented below, covering the
r-inirusion environment (Brown 1988 144):

(4) ra and|pa [mar and pa:l
thaw out [Tox aot}
rrilieul) |of Dickens fmiljay v dikinz]
Crina Airlines [tfamar ealamnz]
idea of |t (adien v 1%l
E-itrea jn Ehiopia [eritresr 1 i:Tioopjel
Nizaragha aid Costa Rica [nikaregjoar and koste ritks]

Assuming thg

occur ziter

=

it 3 1 a long version of s r-intrusion can be taken to

a, and 5. These r—triggering vowels (3, g, and 2) are

* ‘This has vari

of them.

ipus pronunciations. The pronunciation given by Brown is just one
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be the only true vowels that can occur word-finally

93: 171; CI. Johansson 1973 60),

some marginal examples. First, bog is one of the few

s ending in @& (Stockwell and Bowen 1965 89); Donegan
3) cites baa [ba] as one of the words after which intrusive

in RP.? Another example is yeah, the truncated form of
(1990: 130) transcribes this word as [j=!]; Wells (1982

ut that the phonemic representation of yeah could be /fie/
ha/3)

According to Wells, veah triggers r-intrusion in
i yeahr it is. In Cockney, r is inserted after how as in
Yet, in Cockney, the pronunciation of Aow is not
I or [2:] (Wells 1982: 227). All of these examples show
mmserted after & and g if these vowels happen to occur at
| position as well ag before another vowel.

geriag vowels, including marginal

ones, are usually

by the feature [—high] (Cf. Wells 1982: 226):

V
—1igh

3

e —

iis kind of rule raises some problems. First, the rule in (5)
:al why r should be inserted between vowels and more
hy only after nonhigh vowels. In other words, it dees not
ntrusior. and its triggering vowels are related. The above
ore “arbitrary and non-explanatory,” to use Broadbent's
ms.

he rule cannot account for the lack of r-intrusion after
phthongs e’ and o' in some dialects where these vowels
bl below, these
do not attract r, even though they are [—high] and true
arris 1994: 296, note 41).

inally, as in (Ba, In such dialects,

¢ Note that bag

* Guteh 11992: 4

veah as eading

is also pronounced as [bal. In that case, baaing will be [barml.
67) rhymes yeah with bare. Brown (1988: 149) seems to think of
in o,
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st Yorkshire dialect (Broadbent 1991)4

a [sic is]

on [bi: xon]

as [pe: joz]

on [su: won)

it [du: wit]

n fgo! winl

L of [aidre ev]

h of Persia [Ja: v paize)
anc order [lp: ren vida)
L it wo at]

it is (e at 2]

can be seen above in (6), the segment inserted between
restricted to r8 In this dialect, if the first vowel of two
wels is 7 or e, then j is inserted. If the first vowel is w’
is 'nserted, Elsewhere, r is inserted. This suggests that
nts for r, j, and w insertion are complementary. lt is
sible to treat all these insertions as one and the same

This means that they should be explained by one rule or

wha: follows, some proposals along this line will bhe
977 and Broadbent (1991) treat r-intrusion as a kind of
Suzh an eapproach will not be problematic because r is
1 as one of three glides in English in the phonetic

exarnple, Bronstein (1960: 61) states as follows:

the breath streamn is altered during the formation of the

he motion of the articulators from one position to another.

YA few commg
Broadben, the )
Furthermere, e
counterparts of
respectively. Not
* For moie: exan

nts should be made concerning these examples, According to
West Yorkshire dialect has e for RF's g, and »° for RP's o,
and o' are monophthongs in this dialect unlike in RP where the
thesz vowels are diphthongs ending in high glides j and w
e that r is inserted after g as in ves it (s [js @t 12].

iples, see Harms (1994: 104) and Gimson (1994: 193, 195, 264).




290

The secon
sound, The

All of hese |
the sar-e wa
{ul, so [1] as
vowel n ‘funy
acoustic  sim
discontiriuities
the formant

viewing r as

Next, Walr

avoid hiatus.
between
propose: that
glide irsertio
glides have t

spready roundy

after o as in
all the iuthor

Broaclhent
Phonology, to
spreadir iz of
syllable. If thi
and exnlanal
phonological
head el:ment

inse

Young-Shik Fwangbo

d position of the glide is the position of the following
re are three such sounds in English: /w/, /r/, and /j/.

slides have their own vocalic counterparts; for example, “In
v as [w] may be said to be a nonsyllabic counterpart of
in ‘red’ may be said to be a nonsyllabic version of the
" (Ladefoged 19820 209-210). The three glides also show
i/, /w/ and /i/ do not exhibit
in their transition from the previous consonants and to
of the following vowels” (Olive et al. 1993: 99).8) Thus,
a glide is unproblematic.

ilarity: formant

nslev and Broadbent argue that glide insertion occurs to
In this
rted  segments  and

it is important to elucidate the relation
Walmsley (p. 74)
features spread/rounded can capture the environments of

case,
their contexts.
1. Fis proposal can be summarized as follows: inserted
1e same values with the triggering vowels in the features
:d, However, his preposal predicts that w will he inserted
law and order [low sn odsl. As far as I know, however,
s but Walmsley provide [or an ode] as its pronunciation,?
(pp. 281-2) adopts Government Phonolegy (or Element
use her terminology) and explains glide formation as a
he head element into an empty onset position of the next
s account is to be proved right, it would be non-arbitrary
ory because it the relationship between
rocess and its context in a principled way, that is, by the
s spresding. However, this analysis faces some critical

shows a

® [ is somnetime

distinguised
{Olive et al. 194
7 It migtt be th
many otlr peo

rather higher o

person who hag

2 might use w
section 3 for th

5 treated as a glide (e.g, Potter et al. 1947: 202), However, [ is
om j, w, and r in that it shows a slight formant discontinuity
3 99, Ladefoged 1882 188).
le case that some people insert w after 2. Nevertheless, there are
ple whe insert r after 2. This must be explained. The 7 in RP is
r closer than American 2 (Gimson 198%: 117), Consequently, the
a lower 5 might use an intrusive . The one who has a higher
because, in this case, w would be the nearest glide from 2. See
e distance in the vowel space,
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st of all, her analysis predicts empirically wrong results, as
droadbent herself (footnote 20) her proposal cannot account
inserted after & o and o For the other problems, see

al. (1994: 307).

ame, with Walmsley (1977) and Broadbent (1991), that
a kind of glide insertion, which takes place to resolve
ver, unlike Walmsley and Broadbent, I will explain the

relationship Dbetween inserted glides and their environments in a

functior al wa

3. Minimiz

In this se

3.1, Vigiity i

Y.

1}

ation of articulatory effort

‘tion, r-infrusion will be re-examined in two respects:

vicinity in thg vowel space and similarity in the vocal tract shape,

1 the vowel space
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ad from Ladefoged 1982 19R),
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Cheun (1995 201) an interesting explanation of r-intrusion:
say that intrusive r occurs between vowels to avoid
er, it also occurs after o and «a, as in law and order, saw «

and Wyoming, and Shah of Persia. Note that, in these
either the next vowel is /8/, or the tongue must pass

b fo/-area during the transition from the first vowel to the
> the area of /o/ articulation is the same as that of /r/

it is rot likely that intrusive r is an analogue to linking

ed by HBYS)

rvation provides a new way of tackling r-intrusion since
in ferms of tongue movement in the vowel space. His
an be rtestated like this' r is the first glide encountered
gue moves from the first vowe! to the next. See Figure 1,

vted from Ladefoged (19820 198), assuming for the moment

so represent the articulatory vowel space. Postvocalic r is
thz where schwa is articulated (F1=500,
Delattre and Freeman 1968: 48-9). Postvocalic j and w
roughly near the regions of 5 and o respectively
082: T6-7, Giegerich 1992 74-75; Gimson 1994: 119-24).
ate locations of these glides are indicated in Figure 1.

car area

eneralize Cheun's observation in terms of the relative

e vowel space:

nearest glide from the preceding vowel.

should be inserted after s, a, and 2 in order to resaglyve
any reason, r is the strongest candidate because it is the
from. these vowels. This definition correctly predicts that r

ed ir. the following examples:

[bzryg] (Donegan 1993: 118)
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ois ideas [buszwa'r ajdiez] {Gutch 1992: 568)

ois aspect [buezwar mspekt] (Hall 1976/77: 172)

ut (6o ast] (Wells 1990: 578) -

ster [row omste] (Grandgent 19200 42)

ple [ro &pl] (Wells 1982: 225)

ourgs
hourgey
thaw (
aw oy

1AW af]

Note thit, in the above examples, the tongue does not have to pass through
the &-wea d
Neverth:less,
and hecause r

uring the transition from the first vowel to the next.
- is selected because two consecutive vowels are not allowed,
is the nearest glide from the preceding vowels &, a, and 2.
This account of r-intrusion can be extended straightforwardly to the
glide insertion in general:
(11) 'The g
from th

ide that is inserted between vowels is the nearest glide
e preceding vowel,

Accordiag to [(11), & will attract j; and w’ will attract w. The vowels a,
nd & if they happen to come in a word-final position for
will attract r. In such dialects as the West Yorkshire in
pngs e’ and o' also attract j and w, not r, because they
J and 1w than to r. However, if we define the r-triggering

2, and 2 (& 4
any reason)
(A}, monophth
are nearer to
vowels as try
for the fact th
r and j respeq

e or nenhigh vowels, then it will be difficult to account
at nonhigh monophthongs ¢ and e attract different glides,
tively.

As shown |n section 2, the previous studies have not been able to
explain the relationship between triggering vowels and inserted glides in
terms ol featyres or elements. Now we have an apparatus at hand to

treat this relafionship: the ‘relative distance’ from the preceding vowels.

Therefore, it i
precisely, As
ways: acditon
diagram refleq
traditional labg
et al. 1€78: 10

s important to define ‘distance in the vowel space’ more
is well known, the vowel space can be defined in three
ly, acoustically, and articulatorily. The traditional vowel
ts just an auditory arrangement of vowels, despite the
ling of the axes in terms of tongue positions (Ladefoged
30). The acoustic vowel space can be obtained by plotting
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second formants on the graph, as in Figure 1.8
a vowel space can be defined, for example, in terms of
oint of the tongue. As Ladefoged (1982 72-3) mdicated,
n this case is that it is very hard to describe the tongue
vowel and to say exactly how our tongue is moving. It
noted that speakers differ in their vowel production and
ferent articulatory gestures can produce the same acoustic
indblom and Sundberg 1971; Johnson et al, 1993). Thus,
Y vowe. space seems to be unreliable.

780 541-5), nevertheless, holds a different view. She
e tongue height, acoustic, and auditory plots so that the
h of the three maps had the same mean and standard

en she compared the correlation between auditory and

articulatory maps with the correlation between auditory and acoustic

maps. She co
they are not i

Assuining
any typ: of v
we need is j
distance For
shown

long as the di

Now czonsid

vowel space
positions, the
to the eifort u
space 1t defin
acoustic, audito
between soung
used to movg

acoustics audito

1 sor
Jargensen 1981

neluded that beth correlations are very high, even though
dentical,

hat the three types of vowel space are highly cerrelated,
pwel space will be satisfactory for our purpose since what
pst the relative distance between sounds, not the exact
exarnple, 7 and & are sometimes lower than e and 0, as
ne x-ray photos (Ladefoged et al. 1978: 1030, Fischer-
b 81). Yet this evidence does not challenge my proposal as
stance from r and v to j and w is shorter than that to r.
er what the distance implies in each vowel space. If the
Is definred articufatorily in terms of the highest tongue
distance will be a physical one, and it will be proportional
sed to move the highest point of the tongue. If the vowel
ed acoustically or auditorily, then the distance on the
ry map may indicate the acoustic/auditory similarity
ls. It may also indicate the amount of articulatory effort
any relevant articulators in order to make a desired
ry change® Therefore, selection of the nearest or most

¥ In Figue 1, th
the differciace be

e vertical axis represents F, and the horizontal axis represents
tween F; and Fp.
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Type 1 Type 2 Typs 3 Type 4
tourbl {curtal {eurh) {eurts)
) . -
Type 5 Type & ‘type 7 Type B
frurd} frat) trat) teat)

Figure 2. Major types of tongue shapes found for
¢ British r's (1 and 8) and for the Amercan r's (2
T) in X-ray motion pictures of 46 English speakers

from England and all areas of the 1.8, (from Delattre

arn

similar grlide g

3.2. Simlarity

In thiz seq
viewpoirt of ¥y
to be atticulat
up (retroflexeq
high (bunched

d Freeman: 1968 41)

nables the speaker to use the least effort.

in vocal tract shape

? For this purp
because it incor
rounding, For th
Lindblom !1986),
179). For “he ov|
Lindblom and §
and Yailoo (1990
" Becaus: somd
term vocezl tract

i 204),

ition, vowels and glides will be considered from

30

the

rocal tract shape or constriction!®) Traditionally, r is said
ed in two ways! it can be formed either with tongue tip
! r) or with tongue tip down and tongue body bunched
r), as in Potter et al. (1947 218), Ladefoged (1982 78),

ise, three dimensional vowel space might be more appropriate
porates the third formant frequency which is said to reflect lip
ree dimensional vowel space, see Broad and Wakita (1977) and
For the effect of lip rounding to formants, see Ladefoged (1982:
erall relationship between articulatory and acoustic properties, see
undberg (1971). For a convenient summary of them, see Clark

vowels like 2 in English are said to be constrictionless, the
shape will be more appropriate here {Johnson et al. 1993: 702).
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gure 3. Vocal tract shapes of some of English
wels (acdapted and rearranged from Ladefoged 1996

10-101)

nd Freeman (1968), however, found that there are 8 types
on in English (See Figure 2). Articulatorily, American rs
strictions, one at the palate and another at the pharynx.!l)
ive only one constriction: the postvocalic one has a
the

1 rs have low F3.12) Delatire and Freeman also found that

\ pharynx and the prevocalic one in the palate.
ssified into two groups by the position they occupy in the
g r and weak r. Strong r occurs prevocalically and is
h the tongue tip up and with the lips rounded (Types 6-8
Wealk r occurs elsewhere and is bunched (Types 1-5). We
in the weak r, especially Types 1 and 2, because they are

ss chalects. Type 1 is British weak r and Type 2 is

" The pharyngs
are also :onfirm
7 Lindau (1978
acoustic Zactor
{Johnson 997

al constrictions of postvocalic r as well as palatal constrictions
ed by Ladefoged (1982: 78) and Lindaun (1978: 554-6; 1985 164).
1985: 163) also suggests a lowered third formant as a common
of rs. This low F3 is nicely explained by the perturbation theory
101-2).
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Americin weak r (Eastern New England and the Coastal South).

In the
reviewe:.

prel
Nos
tract shape. ]
Ladefoged (1
palatal ~=2gion,
The ot-er v
Negativaly, th
velar region.
2) have a reg
(Tvpe 1 and
The ¢lassifi
al’s (1£77) fiy

vious paragraph, the phonetic properties of r have heen
w 1t will be useful to consider- vowsls in terms of vocal
L.ook at Figure 3, which is adapted and reclassified from
096: 100-101). Vowels { and 1 have constriction in the
and vowels ¢ and v have constriction in the velar region.
pwels have more or less constriction in the pharynx.
ey do not have any apparent constriction in the palatal or
Thus it can be safely said that these vowels (g 2 g and

latively similar vocal tract shape with the postvocalic r
>

).
cation of vowels in Figure 3 is supported by Harshman et
idings. They analyzed the shapes of the tongue in English

vowels, applying a factor analysis (PARAFAC). They found two facters:

one facor (Ia
tongue zccom
other fzcetor {

of the tongue.

paramet:r and
movement fro
from approxin
1 and factor }
graphicelly in

clor 1) generates a forward movement of the root of the
panied hy an upward movement of the front tongue: the
factor 2) determines an upward and backward movement
Ladefoged (1980) 1
factor 2 the back-raising parameter. Factor 1 specifies a

calls factor the front-raising
m approximately o to i. Factor 2 determines a movement
lately a to u. The table in (12) shows the values of factor
! (Harshman et al. 1977. 702), These values are presented

Figure 4 (Ladefoged 1980: 431).

(12) Yowel Factor 1 Factor 2
: 1.5220 0.6931
g 0.9730 0.3293
- 1.0430 0.4910
a" —0.3107 o =2.0370
By ~1.3780 0.2591
2 —1.0490 05826
" —0.8333 1.6870
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front raising

Figure 4. The values of factor 1 and

factor 2. (adapted from Ladefoged 19R80;
429)
Ladefog:d claims that factor 1 enables us to account for the

phonolegsical phenomena by clearly separating front vowels and back

vowels. But he argues that “.

the back-raising component .. is not

very useful n explaining observed vowel patterns, or in writing
ules for alternations of vowels (although it does help

atory similarities such as that between low back vowels

phonolog:cal 1
explain zrticul

and pharyngepls)” {(Ladefoged 19800 490; See also Fisher-Jurgensen
1985: 90-1).
As it happens, however, the vowels z =, a, and 2 which have

negative valugs of factor 2 are the very vowels which attract r before
other vcwels. | The negative value in factor 2 implies some degree of
the pharynx, as verified by the fact that g has the
ve value of factor 2. As mentioned before, all types of
n Figure 2 also have a pharyngeal constriction. Moreover,

McMahon et al. (19940 303), schwa also has a pharyngeal

constriction in
greatest negat
postvocatic r 1

as noted by

constrict on.13)

& a &nd o

postvocaic r.

Again, the above observations suggest that vowels g, &
share some degree of pharyngeal constriction with
Apart from .these vowels (s, ¢ = « and 2), the vowels

“ They 1emark

articulatorily rath

that “the pharyngeal constriction component of the /r/ is
er similar to the constriction for schwa.”




which :zitract
attract 1> hay
matches that
constric..on 4
attract a velat
pharyngeal gl
the inserted
triggerinz voy
vocal tract sh

3.3. Sunimary

It fof ows

or similrity i

auditory effeet.
can be jrticuls

vowels select

s necessary h
glide. Any seg

be permitted

vowel,

In section 3

after & and
accommcdated

1
vowel s:ace iy
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J have positive values of factor 1, and the vowels which
e negative values of factor 1. This classification exactly
of Figure 3. Roughly speaking, the vowels with a palatal
tiract a palatal glide j, those with a velar constriction
© glide w, and those with a pharvngeal constriction attract
ide r (Cf. Gnanadesikan 19970 161-2).14' In other words,
glides have a vocal tract shape similar to that of the
vels, !9 Again, the transition to the sound with a similar
ape or constriction entails less effort.

rom the preceding observations that the vicinity in the
mplies less tongue movement between the relevant sounds,
1 the vocal tract shape, or similarity in the acoustic and
Thus, it can be argued that vowels form glides which
ited with the least effort. Another way to say this is that
glides which can be reached in the easiest way. A caveat
ere. Logically, the selected segment does not need to be a
ment which is a phoneme or an allophone in English will
nly if it can be reached most easily from the preceding

I have shown why r is inserted after o, u, and 2, even

section 4, I will show how this fact ezn be

within the OT framework.

e In

"1t should be o

example, Waoad
degree of vocal
vowels), upper

~a—&)-lik: vowe
paper, because W

¥ The historical
of vowels

of r and becam
vowels if the en
similar to these

to th
other woics, thd

oted, however, that some authors classify vowels differently, For
(1975, 1979) classifies vowels into four categories based on the
tract constriction: palatals ([i-el~like vowels), velars ([u-o]-like
pharyngeals (fo-cl-like vowels), and low pharyngeals ([a
ls). Basically, how vowels are classified does not matter for this
vhat is important here is the relative distance in the vowel space.
lowering of vowels before r may be attributed to the assimilation
e pharyngeal consonant r (Cf. Fischer-Jargensen 1985 90). In
vowels before r were assimilated to the pharyngeal constriction
¢ pharyngeal vowels. Conversely, r is inserted after pharyngeal
vironment requires & consonant for any reason, because r is more
vowels than any other conscnants.
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4. Co:stra

The facts 1
two wiays., O
"Effort (Boers
mminimization
selection  as
relationship b
viewed as 4
constraizts an

(13} a "Coq

b Dep

¢. Max

¢. Ons
€.

f “Effo

(14) “Tod/r3
(CF=Tn

"Cod/r s the

divided .nto D
inte Dep.C™)

Fing

Young-Shik Hwangba
ints and constraint interaction

we have discovered above may be implemented into OT in
ne way is to use constraints such as Save (Jun 1995),
ma 1997), and Lazy (Kirchner 1998), all of which demand
of articulatory effort.!® The other way is to treat glide
determined by feature spreading. It is to say that the
stween triggering vowels and inserted segments can be
ssimilation. Consider the first possibiiity. The relevant
d their ranking are as follows:

I/r: No r should be wholly within a syllable coda (Halle
and Idsardi 1997 337, Cf. McCarthy 1993).17

Every output segment has a correspondent in the input.

- Every input segment has a correspondent in the output.
Every syllable has an onset.

I-C: Every word must end with (part of) a consonant
(Halle and Idsardi 1997: 337; Cf. McCarthy 1993 176).

re. We are too lazy to spend any positive amount of effort
(Boersma 1997: 28).

>Max, Dep(C™)»Ons» Dep(G):>Final-C> "Effort
ie Consonant, G=Glide)

rery constraint that makes a dialect r~less. Dep is usually
ep(C) and Dep(V). In this paper, Dep(C) is further divided
and Dep(G).18 Ons {orces glides to be inserted between

" For mcre refe]
" *Cad/r #nd Fi
Ons mus: be in
the criticizm of
"1 asswirie tha
Depip}, Ceplt), 1
implies tkat they
intervene into
dependencr cong

rences of this approach, see Kirchner (19988 2),

nal-C are defined in a non-crisp manner (It and Mester 1994).
terpreted in the same manner. See Halle and Idsardi (1997 for
such use of constraints.

t Dep is encapsulating all individual dependency constraints:
Dep(lo), ..., Dep(r), Dep(w), Dep(i), Dep(i), Dep(w), ..., Depla). This
" can be grouped in different ways and that other constraints can
hese constraints. Ons can be dominated by all the consonant
traints, as in .. Dep(r), Dep{w), Dep{({)»Ons (= Dep(C)»Ons).
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Thus, only an
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void hiatus, however, we cannot insert a true consonant
vowels, because Dep{C™) is ranked higher than Ons.!9 As
v the insertion of a glide is allowed. Now it is very
lelermine which glide is inserted. This is done in a way in
fort is minimized, that is, by the functional constraint
role of Final-C here is illustrated by the following fact.
ntrusive rs are of the same quality and distinet from true
5 (McCarthy1993: 178-9). For example, the r in saw eels s
siderably more vocalic than the r in saw reels [so rijlz].20
' to retain this distinction, intrusive or linking rs cannot be
syllabified into the onset position of the next syllable,
s to prevent these rs from being wholly resyllabified,
nbisyllabification of r is allowed.2) Note that Final-C, as
, is satisfied by ambisyllabic rs by definition.

wing tableaux, the space between segments represents a
lary, and the sequences such as rr or »+ represent an
egment. First, consider the intrusive r

This ranking w
vowels. .1 Ons
Dep(i), thzn on
Dep(r), Lueplw),
and r wil be
Dep(t) wll be r
" We cannot dg
must be 1igh ra
® This matches
by Gimsoa (199
glides must clos

on the diferend

pronunciasion.
% In this articl
CrispEdge: Priwd

Il come up with a dialect that does not insert anything between
dominates Dep(j) and Deplw), as in .. Dep(r)®»Ons»Dep(w),
y j and w will be inserted to avoid hiatus If Ons dominates
and Dep(j}, as in .. »Ons>Deplr), Dep(w), Dep(j), then j, w,

fnserted to resolve hiatus. If a language inserts t like French,

anked below Ons, as in ... »Ons»Dep(t).

lete one of the two vowels in sequence, either. Thus Max(V)
nked.

Delattre and Freeman's {1968) observation and is also supported
d: 193, 195, 264). Gimson (1994: 264) argues that the inserted
e the syllable rather than being initial in the next syllable, based
es that the underlying glides and inserted glides make in the

e, following Itd and Mester (1994: 39), the ranking Ons®»
»>Final-C i1s assumed for English ambisyllabicity. This ranking

forces a word-final or inserted consonant to be ambisyllabified but prohibits a

word-init #l cons

onant from being ambisyllabified.
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(15) ‘Wanda is Dep(C™) | Ons || Dep(G) [ Final-C | "Eftort
a] Wandat tis x| s
bl Wanda is ] i
¢| Wandaj iis * k]
d| Wandaw wis * *ok
1w e Wandar ris *

Here scine ex
the “Effort d
segmen. after]
just means t
candidate has
the forr-er rg
that ths=
distinctiin be
be neglzcted,
Keeping thesq

fort

does nob use
additionul etfo
to inserl j or
1. It is rot ob
marks e as
mserted to ay
because the
constriction ag

Now we w
(15).
Candidate (b)
tie on Lep(G).

crucial 1ole. O

effort and is o

Mer recuires

Cendidat

planation of the "Effort column is required. The marks in

olumn denote the additional effort needed to insert a

a given vowel. The difference in the number of marks

e relative difference in effort. In other words, when a

two marks and another has one, it does not mean that

(uires twice as much effort as the latter. It just means

The effort
ween ambisyllabic and non-ambisyllabic consonants will
because this does not make any significant difference.
in mind, let us consider each candidate. Candidate (b)
any additional articulator (ie. effort). Candidate (&) uses
rt to insert a glide r, but the effort is less than that used
W because r is the nearest from o, as illustrated in Figure

more effort than the latter.

vious which of j and w is farther from a Thus the same
signed in candidates (¢) and (d). In candidate (a) ¢ is
roid hiatus. In this case, much more effort is required
tongue tip must move farther to make a complete
ainst thz gum ridge.

ill consider the overall interaction of the constraints in
e (a) inserts a true consonant and violates Dep(CY).
violates Ons and is ruled out. The remaining candidates
%2) At this point, the functional constraint ‘Effort plays a
andidate (e), of the remaining candidates, uses the least
ptimal.

# Unlistec candi
by Final-_.

date Wanda ris, which ties with candidates {c)-(e}, is ruled out




Next, consid
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cr the word seeing in which glides need not be inserted:

(16)
sij+ig Dep(C") Ons Dep(G Final-C | ‘Effort
a. sijs i ) e B e
b. sij in x| - :
€. sij iy *]
d. siir rin #!
e. si jig
e £ sii jin

Candidaizs (a)
incur Dep(G) 3
into the onsg
candidate (L),
the nex! sylla
violation In ¢
higher rinking
vowel in see
inserted. Then

Table:2 (15
to satis!yv  bof]
ambisylliihic,23)
the glide 1s a
syllable :> sati
the insertion ¢

It has heen
the mosi simil
as a kind of
feature «pread

this, we need

and (b) have a violation of Ons. Candidates (c) and {(d)
riolations. In candidate (e}, the glide is wholly resyllabified
t position of the next syllable, violating Final-C,
the glide is just ambisyllabified into the onset position of
ble. Therefore, candidate (f) does not incur any crucial

In

his case, 'Effort does not play an active role because
constraints have already decided the eoptimal form. If the
is a rmonophthong, however, a glide will have to he
‘Effort will be active and select Jj.

shows that whenever hiatus appears, a glide is inserted
h Ons and Final-C. Thus the inserted glide must be

Yet, as in (16), if the preceding word ends in a glide,
mbisyllabified into the empty onset position of the next
sfy Ons. In this case, no new glides are inserted because
[ glide incurs a gratuitous violation of Dep(G).
shown in the last section that the inserted glide is also
ur one (o the preceding vowel. This fact can be regarded
feature spreading from vowels to inserted glides since
ng is one way of minimizing the articulatory effort. For
constraints penalizing every vocal tract (V) features,

* The rarking (
onset posidon a
syllable. wWhat

which position i

ns>Final-C does not entail that a glide is first inserted into the
nd then ambisyllabified into the coda position of the preceding
matters s that both constraints must be met, irrespective of
first filled.
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followin:: Ito
“VT/phet(ynge

an

Wan

Look at the f
“VI/pal, *VT
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and Mester (1994: 41): "VT/pal(atal), "VT/vel(ar), and
ral), Spreading of a feature is illustrated in (17):

g

A

d ar

N

VT phar

ollowing tableau, where “Effort is replaced by constraints
vel, and "VT/phar, which 1 assume are not ranked with

each othzr (In the following tableau the single vertical lne indicates

that relesrant d

{18)

onstraints are not ranked):

"Wand

| & (%PI% fis Final- VT /v "VT/

Dep(G)

a Wan

dat ©s )

b, Wan

da is #)

c. Wan

daj jis

d Wanl

daw wis

e g Wan

dar xis

Candidate (a)

The rer:aining

pharyngeal voy
the consiraint
more vceal tr
glide. Candida)

because it sp

epenthet.¢ plid

5. Concludi

I have tried

violates Dep(C™). Candidate (b) violates Ons and Final-C.

r
a

candidates tie on Dep(G). All candidates have two
wels and one palatal vowel, and are penalized as such by
family "VT/artic(culator). Candidates (¢) and (d) use one
act feature, VT/pal and VT vel respectively, to insert a
te (e) does not use any additional wvocal tract feature
reads feature V7/phar of the preceding vowel to the
b as in (17). Thus candidate (e) is optimal.

ng remarks

to prove that r-intrusion is not arbitrary and can be




treated s a K
Intrusive r oc
vowels rave s
may be ahary
the neg:tive
From a differd
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ind of glide insertion, conditioned by the preceding vowels.
curs after @, 9, and o {(or marginally after & and &). These
omething in common with the glide . The common factor
ngeal constriction, or similar vocal tract shape, or crucially
values of factor 2 proposed by Harshman et al. (1977).
nt perspeclive, r is the nearest glide from these vowels in
ece. 1 have also shown that the selection of the proper
hree possible glides can be done either by the constraints
prt demanding the least effort, or by the markedness
ch as "VT/artic penalizing every articulatory feature that
spreading to be preferred. This means that r—intrusion
ined functionally, at least in part,

¢ admitted that it is difficult to account for the details of
nce this phenomenon is very complicated and varies
ialect to dialect and from person to person. Thus, I leave
s and problems to be investigated in future studies.
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