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Cho, Mi-Hui. 2012. A comparison between loanword adaptation and cross-
language perception by prosodic position: Cases of English /6/ in Korean.
Studies in phonetics, phonology and morphology 18.1, 163-183. The current paper
attempts to account for all of the borrowing mapping patterns of English /6/ in
Korean. To this end, a systematic loanword database is extensively established in
order to obtain comprehensive borrowing mapping patterns of /6/. Then, the
patterns of the borrowing mapping are compared with the perceptual mapping
patterns of /0/ from a cross-language study to examine the extent to which the
borrowing mapping patterns conform to the perceptual mapping patterns. Results
show the multi-faceted nature of loanword adaptation in that there is more than the
perceptual factor that affects loanword adaptation. Specifically, the borrowing
mappings of /6/ onto Korean fortis [s’]/[f*] and [t’] are accounted for by perceptual
effect while the borrowing mappings onto Korean stop series [t", t(d), t'] are
accounted for by orthographic effect. In addition, the borrowing mappings onto
Korean lenis [s]/[f] are due to prescribed standardization. Also, L1 phonology
effect is attested in the borrowing mappings onto [{’]/[f], [d] and [t"], which are
subject to palatalization, intervocalic voicing and coda neutralization in Korean.
(Kyonggi University)
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1. Introduction

In world’s languages interdental fricatives do not occur frequently, thus
being less common than other consonants (Maddieson 1984: 45). The
infrequent occurrence of interdental fricatives may be related to relative
intensity of fricatives (Strevens 1960) and/or perceptual salience of
fricatives (Wang and Bilger 1973, Goldstein 1977), as interdentals are
ranked low in the rankings of intensity and perceptual saliency. Given the
low frequency of interdentals, it is expected that in contact between the
languages interdental fricatives in one language are frequently replaced by
other sounds in another language that does not have interdental fricatives
in the inventory.

There has been much research on different replacement of English

* This work is supported by the Korea Research Foundation Grant funded by the Korean
Government (KRF-2008-327-A00591). I thank anonymous reviewers for helpful comments
on the paper.
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interdental fricatives either in loanword adaptation (Oh 2002, Iverson and
Lee 2004, Lee 2006) or in second language acquisition (Weinberger 1990,
Cho and Lee 2001, Brannen 2003, Lombardi 2003). There are even studies
like Ahn (2003) which investigate the substitution patterns of English
interdentals regardless of the corpora (i.e., data both from loanword
adaption and second language acquisition). It has been observed that
English /6/ is frequently produced as either fricative /s/ series or stop /t/
series depending on language backgrounds in the second language
acquisition literature. In the literature on Korean loanword phonolo%y,
English /0/ is mapped onto either Korean fortis /s’/ or /t’/ ([s’ink’i]
/[t’igkhi] ‘think’) as analyzed by Oh (2002) and Ahn (2003). However, the
loanword mapping pattern of English /0/ in Korean has not been
extensively accounted for given aspirated /t“/-mapping ([marat"on]
‘marathon’), as observed in Lee (2006). Specifically, Lee states “Although
Ahn (2003) successfully accounts for the adaptation of tense [s’] (and lax
[t]), he does not consider the data for the realization of aspirated [t"]” (p.
144, footnote 12). Further, the borrowing patterns of English /6/ in varied
prosodic locations are not fully investigated though the comment, “this
pattern is varied, which has nothing to do with syllable or word position”
(Lee 2006: 143). In addition to the loanword mapping of fortis /s’, t’/ and
aspirated /t"/, there is plain /s/-mapping for English /6/ ([sonda]/[s’ond?]
‘thunder’) in spite of Ahn’s (2003: 991) claim, “/6/ is substituted by [s’] or
[t’], rather than [s].”

Surprisingly, previous studies on English /0/ loanword adaption cite
examples even from second language acquisition data, although loanword
adaptation may be influenced by second language acquisition or vice versa.
This would be because there is no systematic loanword database
established. Moreover, most studies just cite specific loanword forms to
illustrate one particular aspect of characteristics of loanword phonology
(e.g., ([s’ink"i]/[t’ink"i] “think’, [marat"on] ‘marathon’), even though some
studies like Kang (2003, 2010) are based on a systematic database by
conducting a survey from various sources (e.g., National Institute of the
Korean Language). Therefore, one of the purpose of this study is to
provide an extensive loanword mapping pattern of English /6/ by position
based on a systematic Korean loanword database.

From a theoretical perspective, at least two different approaches to
loanword adaptation have been emerged: phonetic adaptation and
phonological adaptation. In the phonetic approach to loanword adaptation,
borrowing is seen as perceptually matching the words of the source
language into the borrowing language, thus relying on phonetic similarity
(Silverman 1992, Peperkamp and Dupoux 2003, Peperkamp, Vendelin and
Nakamura 2008, Steriade 2001a, b, Kenstowicz 2001, 2005, Shinohara
2004, 2005). Hence, the role of perception has been emphasized in
loanword adaptation. By contrast, the phonological approach contends that
the words of the source language are incorporated into the borrowing
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language based on phonological similarity between the phonemic
categories of the two languages. Accordingly, low-level subphonemic
phonetic details do not play a role in the phonological approach (LaCharite
and Paradis 2002, 2005). Importantly, one cannot evaluate the two different
approaches without comparing a loanword mapping pattern with a
perceptual mapping pattern in parallel.

There have been cross-language perception studies which show how
Korean speakers perceive English consonants and label them into Korean
(Kim 1972, Schmidt 1996, Cho and Lee 2007, Park and de Jong 2008).
Results from cross-language perception studies can be an important
touchstone in loanword adaptation studies because they can provide
auditory perception patterns of English consonants by Koreans.
Specifically, the borrowing mapping patterns found are compared with the
perceptual mapping patterns obtained from a corpus of perceptual mapping
data. The attempt, here, is to determine the degree to which the borrowing
mapping patterns conform to the perceptual mapping patterns.

In order to evaluate different competing theories, the following null
hypothesis is posited; if the patterns of loanword mapping exactly
correspond to those of perceptual mapping, then loanword adaptation
would be purely based on auditory perception.' If this null hypothesis is
rejected, then there should be additional factors other than the perceptual
factor in loanword adaptation.

The purpose of this paper is as follows: 1) to elucidate the
comprehensive loanword mapping patterns of English /6/ by position in
Korean by extensively establishing a systematic loanword database, 2) to
compare the borrowing mapping with perceptual mapping in order to
examine the extent to which auditory perception affects borrowing patterns,
3) to find out what factors other than auditory perception determine
loanword adaptation.

The remainder of the paper is organized in the following way. Section 2
examines theoretical backgrounds on loanword phonology and previous
studies on the adaptation of English /68/ in Korean. Section 3 provides
quantitative data from cross-language speech perception study and
loanword database. Section 4 reports the comprehensive borrowing pattern
of English /0/ by position and compares it with the perceptual mapping
pattern to test the null hypothesis that the borrowing pattern corresponds to
the perceptual pattern. Section 5 concludes the paper discussing the results
of the analysis and further implications of the results.

' The null hypothesis is similar to claims made by Peperkamp and her colleagues (Peperkamp
and Dupoux 2003, Vendelin and Peperkamp 2006, Peperkamp, Vendelin and Nakamura 2008)
in that loanword adaptation originates in speech perception.
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2. Background
2.1 Theories of loanword adaptation

One extreme view in the phonetic approach to loanword adaptation
developed by Peperkamp and her colleagues is to conceive loanword
adaptation as being accomplished during speech perception, which is in an
extra-grammatical module (Peperkamp and Dupoux 2003, Vendelin and
Peperkamp 2006, Peperkamp, Vendelin and Nakamura 2008). Less strong
version of the phonetic approach developed by many scholars assumes that
the knowledge of phonetic perception is rather indirectly encoded as part
of grammar so that the borrowed sounds are evaluated by the grammar
including universal perceptibility degrees based on acoustic properties of
the sounds (Steriade 2001a, b, Kenstowicz 2001, 2005, Shinohara 2004,
2005). Importantly, in both views phonetic similarity is responsible for the
mapping of source language forms into the borrowing language. In other
words, foreign sounds are assimilated to perceptually most similar sounds
in the borrowing language. For instance, according to Kim and Curtis
(2002), English pre-consonantal /s/ is mapped onto Korean lenis /s/
([stlamp] ‘slump’, [tesiti] ‘test’) given that English pre-consonantal /s/ is
perceptually most similar to Korean lenis /s/ due to the commonality of
short frication duration between the two. By contrast, English /s/ in other
contexts with longer duration than pre-consonantal /s/ is adapted to Korean
as fortis /s’/ whose friction duration is also longer than Korean lenis /s/
([s’ollo] ‘solo’, [pas’i] ‘bus’). This indicates that durational differences of
English source (and Korean) which are not phonemic but subphonemic
phonetic details play an important role in the borrowing process.’

On the contrary, some scholars claim that loanword adaptation is
operated by highly proficient bilinguals at the phonemic level of the source
language and borrowing language. Hence, allophonic differences at the
subphonemic level are abstracted away. One example of phonological
adaptation comes from the adaptation of American English flap in
LaCharite and Paradis (2005).> The coronal stops /t, d/ in words like
heater and grader are adapted to Quebec French with /t/ and /d/,
respectively, preserving phonemic categories of the source language. This
is unexpected from the perspective of the phonetic approach because /t, d/
in the source language are phonetically realized as flap [r]. This shows that

2 Davis and Cho (2005), however, argue against the durational analysis of Kim and Curtis
(2002) by providing counterexamples such as [t’@ns’i] ‘dance’ and [k’es’i] ‘gas’. Namely,
word-final /s/ regardless of whether it is in a cluster or alone is adapted to Korean as fortis [s’]
because it is in a position which requires to take on phonologically laryngeal features
evidenced by the native Korean phonological system (e.g., coh+ko ‘like (and)’ [cok"o],
coh+so ‘good idea (I like it)’ [cos’0]).

* Cho and Lee (2010) also adopt the phonological approach in the analysis of English /f/
adaptation in Korean showing that category preservation of the source language is one of the
factors in loanword adaptation.
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Quebec French speakers do seem to ignore non-distinctive phonetic
properties of the source word in the borrowing process and to be aware that
American English flap is an allophone of the phonemes /t, d/.
Consequently, this case shows that adaptation of the English sounds is on
the basis of English phonemes, not on the basis of English allophones.*

Although the role of orthography in loanword adaptation has been
underestimated especially in the phonological approach (LaCharite and
Paradis 2005), some studies acknowledge the effect of orthography given
that many cases of loanword adaptation are based on written input (Iverson
2005, Dohlus 2005, Smith 2006, Vendelin and Peperkamp 2006).
Specifically, Iverson (2005) argues that Korean adapters are well aware of
the fact that English spelling p, ¢, and k correspond to Korean aspirated
stops irrespective of their degree of aspiration in English. Consequentlhy,
English /p, t, k/ are uniformly adapted as Korean aspirated /p", t", k/,
respectively. For example, the English velar stop /k/ in words like key [K"i]
and ski [sik"i] is rendered as aspirated /k"/ in Korean loanwords, although
the fortis [k’] should be the best fit for the unaspirated velar stop in the
case ski due to the lack of aspiration in English source.” Based on this case,
Iverson contends that the adapter's awareness of the source language
spelling conventions may play a key role in shaping borrowed sounds into
the borrowing language.

2.2 Previous work on English /0/ adaptation in Korean

The borrowing pattern of English /6/ has been analyzed by several scholars,
but they mostly focus on the mapping of /6/ onto Korean fortis /s’/ or /t’/.
The following presents data in previous work on English /0/ adaptation in
Korean, which amounts to only 12 loanwords across previous studies
examined here.

(1) English /6/ adaptation in Korean
a. Oh (2003, recited from Iverson and Lee, 2004: 18)
i. Initial position: think [s’ink"] or [t’ink"i]
ii. Final and medial position: health [hels’], something [s’oms’in]
b. Ahn (2003: 991, 992)
i. In a singleton: think [s’ink"i], thousand [s’aujondi], month [mans’i]

4 Vendelin and Peperkamp (2006) provide an alternative explanation which argues for
orthographic adaptation in this case. Instead of knowing that American English flap is
allophones of English stops /t, d/, Quebec French adapters may be aware of the fact that
graphemes <t> and <d> simply correspond to /t/ and /d/, respectively, by means of grapheme-
to-phoneme correspondence rule.

5 1t is well-known that English voiceless stops after /s/ have very short lag VOT (voice onset
time) values relative to those in initial position (Ladefoged 2006). Korean fortis stops are also
known to have shorter lag VOT values than lenis stops, which in turn have shorter lag VOT
values than aspirated stops (Lisker and Abramson 1964, Abramson and Lisker 1972, Kim
1965, Han and Weitzman 1970, Kagaya 1974, Han 1996).
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ii. In a cluster: three [s’iri], through [s’iru], throw [s’irou]
c. Lee (2006: 142)

i. [s]: thrill [siril]

ii. [s’] with variant [t']: thank you [s’enk"yu]/[t’enk"yu]

iii. [t]: Thatcher [tec"a]

iv. [t"]: marathon [marat"on]

According to Oh (2003), /0/ is adapted to Korean as [s’] or [t’] in word-
initial position but as [s’] in word-final and word-medial position. Iverson
and Lee (2004) ascribe the variable forms [s’] or [t’] in word-initial
position to variation in source language productions. That is, native
speakers of English may articulate /60/ with a variable degree of turbulence,
and this may attend to the perceptual source of variation for Korean
listeners. When /0/ is articulated with more turbulence, it is adapted as
Korean /s’/, which is inherently released. On the other hand, when
articulated with less turbulence, it is adapted as Korean /t’/, which is
unaspirated.

Ahn (2003) observes that English /0/ is always adapted to Korean as
fortis /s’/ regardless of whether it occurs in a singleton or in a cluster, as
illustrated in (1b). This is because English /0/ is manifested as tenseness
and continuancy to which Korean fortis /s’/ closely approximates. In his
analysis the absence of voicing (i.e., voicelessness) for /6/ is matched to
[+stiff vocal folds] (Avery and Idsardi 2001), which is realized as fortis or
aspirated in Korean. On the contrary, the presence of voicing (i.e.,
voicedness) is matched to [-stiff vocal folds], which is realized as lenis in
Korean. In order to maintain the dichotomy between /0/ with fortis
substitution and /0/ with lenis substitution, Ahn rather strongly claims,
“there is no [s] realization substituting the English /0/ for Korean speakers”
(p. 992, footnote 12).

Lee (2006) follows Ahn’s analysis in adopting the constraint Ident[stiff
vocal folds] which is responsible for mapping voiceless /0/ onto Korean
fotis /s’/ (or /t’/). She further notices various loanword mappings onto
Korean lenis /s, t/ and aspirated A", as in (1ci, iii, iv), although she treats
the mappings onto Korean lenis /s, t/ as not being stable (p. 143). Thus, she
only analyzes the mapping onto Korean aspirated /t"/ by proposing the
constraint Ident[tense] which singles out A" over /s’/ and /t’/. In summary,
the borrowing pattern of English /6/ in Korean is not comprehensively
established given the paucity of the data (only 12 loanwords across
previous studies) and the controversial nature of English-to-Korean
borrowing mapping patterns.
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3. Data
3.1 Cross-language perception

Cross-language perception studies are a good source for establishing
perceptual mapping patterns of foreign sounds given that adult listeners
have to map L2 speech input onto L1 phonological structures by decoding
the continuous and variable speech signals into sound categories. There
have been several cross-language perception studies of English consonants
by Korean listeners (Kim 1972, Schmidt 1996, Cho and Lee 2007, Park
and de Jong 2008). Schmidt (1996) examined perceptual category mapping
of 22 English word-initial consonants by 20 native Korean listeners, which
replicates and verifies Kim (1972) in that speech perception does not work
in the same way for all listeners, although it is not entirely random.
Similarly, Cho and Lee (2007) investigated segmental similarity between
Korean and English by asking 40 native Korean to label 10 English
obstruents located in 4 different prosodic contexts with most similar
Korean categories. It was shown that perceptual mapping patterns varied
according to prosodic position and stress. Park and de Jong (2008) showed
how Korean (L1) categories were used in identifying English (L2)
categories by incorporating the confidence rates evaluated by Korean
listeners to predict L2 perception pattern quantitatively.

The perceptual mapping patterns of English /0/ are extracted from a
corpus of English-to-Korean perceptual category mapping data gathered as
part of a larger project which investigated the acquisition of English
consonants including /0/.° The perceptual mapping data used in this paper
contain stimuli sampling English /0/ in various prosodic locations by
testing the perception of 40 monolingual Korean listeners who were
presented with nonceword speech tokens. The speech tokens in varied
prosodic locations (0a, a4, 46a, aB) were produced by 4 native speakers of
American English (2 males and 2 females), and thus the total number of
tokens amounted to 160 per prosodic position (4 speakers * 40 Korean
listeners). The listeners performed a forced-choice categorization task in
which they were asked to choose one of the 13 Korean consonants (p", p’,
P, ot 8%, ch e, |, h) presented in Korean orthography and the
listeners also had an option to write down what they heard when they could
not find the closest match.

The following provides extensive perceptual mapping patterns of
English /0/ by prosodic position.

¢ de Jong and Cho (2012) also examined Korean perception of English obstruents in parallel
to the loanword mapping patterns of the same English target consonants in order to test
various theories of loanword adaptation. I appreciate Ken de Jong for providing the corpus.
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(2) Proportion of English-to-Korean perceptual category mappings for

English /0/
a. Initial onset b. Final coda (160) c. Intervocalic d. Intervocalic after
(160) before stress (160) stress (160)

/s°/ 40% (64)

/p" 31.9% (51)

/s’/ 48.8% (78)

/p"/ 28.1% (45)

1t/ 24.4% (39)

/s’ 25% (40)

1t/ 24.4% (39)

/s’ 28.1% (45)

/p"/16.3% (26)

/h/13.1% (21)

Ip’ 6.9% (11)

£/ 19.4% (31)

01 6.9% (11) | /s/11.3% (18) | /p"/ 6.3% (10) Ip’/ 9.4% (15)
1/ 6.9% (11) Ip/ 4.4% (7) /sl 6.3% (10) /p/ 6.3% (10)
/sl 4.4% (7) Ip’/ 3.1% (5) /h/ 3.8% (6) 1 3.1% (5)

1t/ 3.1% (5)

1 1.3% (2)

" 1.9% (3)

1 2.5% (4)

/s/ 1.9% (3)

/W 1.3% (2)

The most salient perceptual mapping category for English /6/ was Korean
fortis /s’/, 40% of the time (64 of the 160 responses) in initial onset
position and 48.8% of the time (78 of the 160 responses) in intervocalic
position before stress. The next salient Korean perceptual mapping
category was fortis /t’/ in both locations, 24.4% of the time. One may ask
why the constricted consonants perceptually match to the target fricative
/0/ in majority cases. An aspirated consonant would be a worse perceptual
match with /0/ than a fortis consonant. This is because the release of air for
/0/ is not strong enough to be realized with Korean aspirated consonants,
although the fricative target is inherently released. Also, a lenis consonant
which is voiced intervocalically would be a worse perceptual match with
the target than a fortis consonant because the target /0/ is voiceless. In
Korean both aspirated and fortis obstruents do not undergo intervocalic
voicing unlike lenis obstruents.

In final coda position and intervocalic position after stress the most
prominent Korean perceptual mapping category was aspirated /p"/ (31.9%
and 28.1% of the time, respectively), which was followed by fortis /s’/
(25% and 28.1% of the time, respectively). The perceptual match of /6/ as
Korean aspirated /p"/ is understandable given the fact that the targets /6/
and /f/ are acoustically quite similar, and English /f/ was predominantly
perceived as Korean /p"/ (Cho and Lee 2007). Non-sibilant /f/ and /0/ are
known to be low in intensity and the place distinction between /{/ and /6/ is
not conspicuous enough due to the similarity between the locations of
spectral peaks for /f/ and /0/ (Strevens 1960, Edwards 2003, Ladefoged
2006). In consequence, it seems to be possible for some listeners to
confuse /0/ with /f/ especially in weak locations like coda and intervocalic
position after stress, which results in the perceptual mapping of /0/ onto

" Perceptual mapping proportions below 0.6% (1 of the 160 responses) and “others”
responses are excluded.
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Korean /p".

The English-to-Korean mapping categories were more various in final
coda position and intervocalic position after stress, relative to initial onset
and intervocalic position before stress. Further, the proportions of the most
dominant mapping category (i.e., /p"/) were only 31.9% and 28.1%, which
implies that Korean listeners were more confused in labeling English /0/
with their close L1 category in these locations. It is well known that
phonetic (acoustic) cues are weak in final coda position and intervocalic
position after stress due to the lack of prominence or stress, thus showing
positional effect and stress effect given the various perceptual mapping
patterns (Lee and Cho 2006).

Further, the diverse perceptual mappings across position indicated
listener variation in that some Korean listeners heard Korean /s’/ was the
closest matching category for /0/ while others heard Korean /t’/ as most
similar to English /0/. Schmidt (1996: 3209) also noticed listener variation
by stating “for some Korean listeners, English /0/ has a strong fricative
element (i.e., /s’/), to other Korean listeners English /6/ has a strong dental
elements (i.e., /t’/), and for still other Korean listeners English /0/ has a
strong labial element (i.e., /p"/)”.

3.2 Loanword database

As mentioned above, the borrowing pattern of English /0/ in Korean has
not been fully established. Thus, in this section a loanword database is
introduced, wherein the borrowing pattern of /8/ in Korean is extracted in
order to compare the borrowing pattern with the perceptual mapping
pattern found in (2). The loanword database is made by using Microsoft
Excel and consists of 14576 lines of consonantal entries, having 4.89MB.
English loanword data were collected from various sources. First of all,
most of the loanword data were selected from two loanword dictionaries
published in Korea: 21C the latest loanword dictionary from Clover
publishing company (2004), and Loanwords dictionary from
Minjungseoguan (2006). Besides, the data were collected from the
published sources as well as a survey conducted to native Koreans in Seoul
and Kyungsang province, mostly university students enrolled in phonetics
and phonology classes. When the data did not agree among the sources,
they were also checked from various internet sites such as Naver portal
web site (http://www.naver.com) and the web site of The National Institute
of the Korean Language (http://www.korean.go.kr).

The database excludes unfamiliar terms such as very technical chemistry
and medical terminologies in the loanword dictionaries. The database in
the form of a matrix consists of 4031 loan words which would be familiar
to native Korean speakers. For each loanword, several rows were generated
depending on the number of consonants the word contains. Hence, total
14576 rows were generated from the total 4031 words. For example, the
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word zipper contains three rows because it has three consonants, which are
12/, Ipl, /.

The database in Microsoft Excel consists of several columns including
English target consonants, position of the target (Initial, Medial, Final),
syllable position of the target (Onset, Coda), prosodic position of the target
(CV, VC, VCVV, VVCV, VCV, VVCVV), cluster/singleton, English
orthography, the pronunciation of the English word, English-to-Korean
mapping, and Korean orthography. Also, an automatic filter is used in the
Microsoft Excel database in order to easily search for data according to the
columns such as English target consonants, prosodic locations, and cluster
or singleton.

The proportions of English-to-Korean mappings for each English
consonant in the loanword database can be counted by using the pivot table.
For example, for the proportions of English /p/ mappings onto Korean in
CV position, the number of the relevant words, paint, pilot, etc. is
displayed in the pivot table so that the proportions of each English-to-
Korean loanword mapping (e.g., English /p/ -> Korean [p"], English /p/ ->
Korean [p’]) are calculated.

The loanword mapping proportions of English /6/ onto Korean segment
are obtained from the loanword database using the pivot table, as given in

@)

(3) Proportion of English-to-Korean borrowing mappings for English /6/

a. Initial onset (23)

b. Final coda

an

c. Intervocalic
before stress (16)

d. Intervocalic
after stress (22)

[T ([1)37.8% (8.7) | [s°i]40.2% (6.8) | [t"] 38.5% (6.2) [t"] 34.4% (7.5)

[s] ([1)33.5% (7.7) | [5i]40.2% (6.8) | [d] 21.7% (3.5) [s'I(5D21.1% (4.6)
["] 18.3% (4.2) [t]13.6% (2.3) | [S1ASD19.9% (3.2) | [sI(S]) 21.1% (4.6)
[t]7.0% (1.6) [di] 5.9% (1) [sII]) 19.9% (3.2) | [d] 19.7% (4.3)

[t]3.5% (0.8)

[t'] 3.7% (0.8)

In the loanword database there are 23 loanwords which contain the source
/0/ in initial onset position, 17 words in final coda position, 16 words in
intervocalic position before stress, and 22 words in intervocalic position
after stress.

Importantly, the majority of the loanwords with English /0/ in the
database have more than one form. Specifically, in initial onset position 20
loanwords have lexical variants (e.g., [ﬂerapi]/ [s’erapi]/[serapi] ‘theraphy’)
among 23 loanwords. Likewise, in final coda position 15 words out of 17
words, in intervocalic position before stress 14 out of 16, and in

8 Here, only the mappings of singleton English /0/ located in CV (initial onset), VC (final
coda), VCVV (intervocalic position before stress), and VVCV (intervocalic position after
stress) are examined so as to be compared with the mapping results from the perception study
in (2). Thus, only singleton /6/, not in clusters, is considered in this paper.
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intervocalic position after stress 19 out of 22 have variants with fortis /s’/,
lenis /s/, aspirated A", lenis /t/ etc., 87.2% of the time on average across
position. °

(4) Proportion of lexical variants with multiple mappings per prosodic

position
Initial onset Final coda Intervocalic before | Intervocalic after
stress stress
87.0% (20/23) 87.0% (15/17) 87.5% (14/16) 86.4% (19/22)

Smith (2006) also observed two different types of forms for the same
lexical item: forms with orthographic adaptation in more indirect and
distant contact and forms with auditory adaptation in more direct and
immediate contact. Similarly, Korean loanwords with /0/ show a large
proportion of variable forms including doublets and even triplets.

Variable forms are analyzed by splitting their occurrences to each
mapping equally. For example, when 2 loanwords with English /6/ are
realized as triplets ([t"erapi]/[s’erapi]/[serapi] ‘therapy’; [t"elmosi]/
[s’omos’i]/[somosi] ‘thermos’), 2 occurrences are split to 3 different
mappings ([t"]-mapping, [s’]-mapping, [s]-mapping) resulting in 0.7 for
each mapping, which is rounded off. Likewise, when 6 loanwords with /0/
are realized as doublets with [s’]-mapping and [s]-mapping, each mapping
is calculated as 3 occurrences, respectively. The fact that English /0/ is
borrowed with different Korean consonants depending upon the word has
not been fully investigated and incorporated in the analyses of previous
work, although Smith (2006) reports the existence of doublets in Japanese
loanword adaptation which involve two different concurrent mappings
(forms with consonant deletion and with vowel insertion) for the same
loanword. In the next section, the proportions of English-to-Korean
borrowing mappings in (3) are compared with those of English-to-Korean
perceptual category mappings in (2) in order to determine the degree to
which perceptual mapping accounts for borrowing mapping.

4. Analysis
4.1 Initial onset position

While the majority of the perceptual mapping for /6/ would predict a strong
preponderance of fortis [s’]-borrowing mapping, followed by fortis [t’]-

% As pointed out by an anonymous reviewer, the regulation of how to transcribe loanwords in
Korean orthography had been changed by the Ministry of Education since 1933. For instance,
the normative conventions before 1941 prescribed that English /s/ be spelled as Korean fortis
<ss> while the normative conventions in 1941 and 1986 dictated that the same target be
written as Korean lenis <s> (and <si> in coda) (Park and Kim 2004). This kind of diachronic
changes in orthography norms may contribute to the occurrence of variable loanword forms.
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mapping, there are other conspicuous borrowing mappings such as lenis
[s]-mapping and aspirated [t"]-mapping, as shown below.

(5) English /0/ adaptation in initial position

a. fricative series: [s’], [s], [J*1, [f]
[sondo]/[s’ondo] thunder [somomit"s]/[s’omomit"s] thermometer
[finno]/[{*inna] thinner  [fiot"a]/[{*iot"0] theater

b. both fricative and stop series: [s’], [s], [{’], [f], [t:l, [t’]
[saenk"i]/[s’enk"]/[t’eenk"] thank [fink"i]/[§ ink"]/[t ink"i] think
[serap"i]/[s’erap"i]/[t"erap"i] therapy
[somosi]/[s’omos’i]/[t"elmos’i] thermos

c. [t"] only
[t"ema] theme [t"orium] thorium

The borrowing mapping of /6/ onto palatal fricative [] or [[*] occurs only
before the high front vowel /i/, which seems to be transfer of Korean (L1)
palatalization. The influence of phonology native to the borrowing
language has been observed by many scholars (Silverman 1992, Davis and
Cho 2006 among others).

In order to examine the degree to which borrowing mapping corresponds
to perceptual mapping, the proportions of borrowing mappings in column
(3a) are plotted against the proportions of perceptual mappings in column
(2a). As illustrated in Figure 1, a significant correlation between borrowing
mapping and perceptual mapping was not found (+* = .1094)
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Figure 1. The relationship between the borrowing mapping proportions and perceptual
mapping proportions for English /6/ in initial onset position

The data points in Figure 1 tend to be shifted toward the lower left corner.
The distribution of data points along the y-axis shows that English /0/ is
mainly borrowed with different Korean consonants [s’], [s], and [t".
Among the 3 different consonants, only [s’]-borrowing mapping is
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predicted by on-line auditory perception. ' By contrast, lenis [s]-
borrowing mapping and aspirated [t"]-borrowing mapping are not
perceptually motivated. In particular, lenis [s]-borrowing mapping is
prescribed by the National Institute of the Korean Language
(www.korean.go.kr) in such a way that English loanwords are
recommended to be represented as lenis /s/ that is <s> in Korean
orthography, not fortis /s’/ that is <ss> in orthography.'' On the other hand,
aspirated [t"]-borrowing mapping seems to be influenced by orthography
because some loanwords with /6/ are likely to enter the Korean language
through written materials rather than spoken input through scholarly
influence. Then, the adapters, who seem to be mostly scholars, may
interpret the English orthography 4 as Korean aspirated [t"]'>. Also, note
that perceptual mappings are not always reflected in borrowing mappings,
as witnessed by data points [p"] and [t’], which have a very low (or zero for
[p"]) proportion along the y-axis.

4.2 Final coda position

In final coda position English /0/ is mostly adapted as Korean released
fricatives with the inserted vowel [i]. In addition, the sequence of [d]-plus-
[i] as well as unreleased [t'] occurs as optional variants, as in (6b) and (6d).

(6) English /6/ adaptation in final position

a. fricative series: [si], [s’i]
[pusi]/[pus’i] ‘booth’ [k"enesi]/[k"enes’i] ‘Kenneth’

b. both fricative and stop series: [si], [s’#], [di]
[simisi]/[simis’#]/[simidi] ‘Smith’
[mammosi]/[mammos’i]/[mamadi] ‘mammoth’

c. unreleased stop: [t7]
[nasaret’]/ [najaret’] ‘Nazareth’® [kolliat")/[koriat’] ‘Goliath’

d. both fricative series and unreleased stop: [t'], [si], [s’1]
[lut"]/[lusi]/[lus’i] ‘Ruth’

The adaptation of /0/ as [dg-plus-[i] is considered to be a similar case to the
triplet,  [serap"i]/[s’erap"i]/[t"erap"i]  ‘therapy’. Namely, English
orthography “#h” in words such as Smith and mammoth is interpreted as

' The role of perception in Korean loanword adaptation is also investigated in Park (2008) in
a different way.

"' The prescribed normative form, lenis <s> seems to cause the avoidance of the fortis [s’]
pronunciation, although in casual fast speech standard Korean speakers tend to produce fortis
[s’] for English targets before a vowel except Kyungsang speakers. It is hard for Kyungsang
speakers to produce fortis [s’] so that they even pronounce [sal] for [s’al] ‘rice’.

2 For English loanword like “dam” some Koreans Romanize it as “tam”, while others as
“dam”. Those who use “tam” would match Korean aspirated [t"] onto grapheme <th> . On the
other hand, those who adopt “dam” would match Korean aspirated [t"] onto grapheme <t>.
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Korean lenis /t/ in this case', and consequently it undergoes Korean
intervocalic voicing due to the following inserted vowel, resulting in [di].
If vowel insertion does not occur, then lenis [t] is realized as unreleased [t']
in coda, as in (6¢) because of Korean coda neutralization, whereby
aspirated, fortis, and lenis obstruents in coda become unreleased stops [p’,
t', k'] with the same place features.

The proportions of borrowing mappings in column (3b) are plotted
against the proportions of perceptual mappings in column (2b).
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Figure 2. The relationship between the borrowing mapping proportions and perceptual
mapping proportions for English /0/ in final coda position

Figure 2 does not show a significant correlation between the proportions of
borrowing and perceptual mappings (+° = .0985), as indicated by the
extreme clustering of the lower leftward data points. Specifically, there is
only a rough correlation between the proportions of perceptual mapping
and borrowing mapping for the data point [s’] in that a dominant
proportion of perceptual mapping corresponds to a dominant proportion of
borrowing mapping. However, in the case of [p"] the most dominant
proportion of perceptual mapping corresponds to zero probability of
perceptual mapping, which reflects the fact that loanword adaptation is not
purely perceptual. Note that the data point [s] is also considered to be
slightly motivated by auditory perception in final coda compared to other
prosodic position because inherent air releaseness of fricative /0/ is
realized in coda despite weak position, and Korean listeners would
perceptually map this less degree of air releaseness onto Korean lenis [s],

'3 There seems to be confusion as to whether English orthography “s4” corresponds to
Korean aspirated /t"/ or lenis /t/. This confusion may be partly attributed to the diachronic
changes of the Korean orthography norms regulated by the Ministry of Education, as
observed by scholars such as Park and Kim (2004) and Lee (2010). For example, the norms
regulated in 1941 prescribe that English voiceless stops /p, t, k/ be spelled as Korean aspirated
stops <p", t", k">, respectively. By contrast, the norms in 1948 prescribe that English voiceless
stops be written as Korean lenis <p, t, k>, respectively, in initial onset and final coda but as
Korean fortis <p’, t’, k>, respectively, in intervocalic position.
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along with prescriptive standardization which prohibit fortis [s’]. However,
the data points [di] with vowel insertion and [t"] without vowel insertion
are accounted for not by perceptual influence but by orthographic influence.

4.3 Intervocalic position before stress

Intervocalic English /0/ before stress is adapted as either stop series or
fricative series in Korean. While English /6/ is borrowed with Korean stops
[t"] or [d] about 60% of the time, it is borrowed with Korean fricative
series [s] or [s’] about 40% of the time. Further, English /0/ are borrowed
with variants of Korean fricative series and aspirated stop [t"].

(7) English /6/ adaptation in intervocalic position before stress
a. stop series: [t"], [d]
[k"at"ari{*is’#]/[k"adarifisi] ‘catharsis’
[p"it"agoras’i]/[p"idagorasi] ‘Pythagoras’
b. fricative series: [s’], [s]
[k"as’ei]/[K @sei] ‘Cathay’ [osorat"i]/[os’ orat"i] ‘authority’
c. both fricative and stop series: [s’], [s], [t"]
[misolloji]/[mis’olloji]/[mit"olloji] ‘mythology’
d. [t"] only
[k"at"ollifijim] ‘Catholicism’

Figure 3 plots borrowing mapping proportions in (3¢) against perceptual
mapping proportions in (2¢), which does not show a significant correlation
between borrowing and perceptual mappings (+° = .0021).
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Figure 3. The relationship between the borrowing mapping proportions and perceptual
mapping proportions for English /0/ in intervocalic position before stress

The proportions of borrowing mapping of the data points do not conform
to those of the proportions of perceptual mapping. Even the data point [s’]
with a relatively high proportion of perceptual mapping has a low
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proportion of borrowing mapping. The data points of [t"] and [d] along the
y-axis clearly shows that Korean listeners do not perceptually connect
English /0/ with the stop series. The lack of correlations as indicated by the
data points toward the lower left corner indicates that there are more than
perceptual factor that affect loanword adaptation.

4.4 Intervocalic position after stress

In intervocalic position after stress similar variability between Korean
fricative series and stop series is observed for English /0/ like other
prosodic locations."

®) Adaptatlon of Enghsh /0/ in intervocalic position after stress
a. stop serles Ld] [t 1, [t']
[osit" 1rallop 1dek us’i]/[osit"irallop"it"ek"usi] Australopithecus’
[idiop" 1a]/[et jop"ia] ‘Ethiopia’ [pedel]/[pet’el] ‘Bethel’
b. fricative series: [s], [s’]
[mesodisithi]/ [mes’odisithi] ‘Methodist’
[leselwep on]/[lis’ elwep on] lethal weapon’
¢. both fricative and stop series [s], [s’], [§°1, [f1, [t , [d]
[salserla]/[s als eria] /[jlt erla] Cytherea
[p eisost]/[p" els o0s’i]/[p"at"osi] ‘pathos’
[k"asarin]/[k"es’orin]/[k"edorin] ‘Katherine’
[nat “fin])/[nat’f*in]/[nat’in] ‘nothing’
lonly
[et’eri] ‘ether’ [sik"it"ai] ‘Scythia’

As discussed above, the forms with aspirated stop /t"/ and lenis stop /t/ are
likely to be determined by English orthography whereas forms with [s’]
and [t’] are accounted for by auditory perception. Lenis /t/ in the onset of
the second syllable undergoes Korean intervocalic voicing (e.g., [pe.del]
‘Bethel’) while /t/ in the coda of the first syllable is subject to Korean coda
neutralization (e.g., [pet .el] ‘Bethel’). When /6/ is before [i], it is realized
as Korean palatal fricative series [{’] and [{], undergoing Korean
palatalization. This indicates that L1 phonological processes are transferred
to loanword adaptation.

Borrowing mapping proportions in (3d) are plotted against perceptual
mapping proportions in (2d).

!4 English /0/ is also adapted as Korean aspirated [t"] and fortis [t'] (e.g., [let"e]/[let’e]
‘Lethe’).
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Figure 4. The relationship between the borrowing mapping proportions and perceptual
mapping proportions for English /0/ in intervocalic position after stress

Similar to the results found in other prosodic locations, no significant
correlations is found (* = .0546). Only the data point [s’] can be accounted
for by perceptual influence. Data points which have high proportions of
borrowing mapping do not necessarily have high proportions of perceptual
mapping, as shown by the data points, [s], [t"] and [t(d)]. This implies that
other factors such as orthography of the source, prescriptive
standardization and the phonology of borrowing language are involved in
loanword adaptation along with the perceptual factor.

5. Conclusion

In this paper comprehensive loanword mapping patterns of English /6/ are
obtained by position from a systematic loanword database. While English
/8/ is known to be borrowed with Korean fortis [s’] or [t’] in previous work,
there are more borrowing mapping patterns. English /0/ is adapted as
Korean fricative series (s°, {7, s, [) as well as Korean stop series (1", t’, t(d),
t"). Also, Korean phonological processes (i.e., palatalization, intervocalic
voicing, coda neutralization) are transferred to the borrowing process. In
order to investigate the degree to which auditory perception affects
borrowing patterns, the borrowing mapping patterns found are
quantitatively compared with perceptual mapping patterns extracted from a
larger cross-language perception study which examines Korean perception
of English consonants. The result shows no significant correlation between
the proportions of borrowing and perceptual mappings across prosodic
position. However, borrowing mapping patterns slightly vary depending on
prosodic position. Also, the result indicates that only borrowing mappings
of /8/ onto Korean fortis [s’]/[{’] and [t’] are perceptually motivated. Lenis
[s]-mapping is prescribed by norms of the community by means of
standardization. The borrowing mappings onto Korean stop series,
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aspirated [t"], lenis [t(d)] and unreleased [t'] are accounted for by
orthographic influence given that loanwords with /6/ may be transmitted to
the Korean language based on written input or by Korean speakers who
know the spelling of the loanwords in the source language. Then, the
adapters, who may be mostly scholars, seem to interpret the English
orthography #h as either Korean aspirated [t"] or lenis [t]. The result implies
that speech perception is not the only factor that affects loanword
adaptation. Other factors such as orthography, prescribed standardization,
and L1 phonological processes are found to be in play in the adaptation of
English /6/ in Korean.
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