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1. Introduction

When a French nasal vowel is borrowed into a language disallowing nasal
vowels, it is systematically adapted as an oral vowel followed by a nasal
consonant (i.e., vV — V + N), not as a single segment. According to Paradis
and Prunet (2000), this process called 'unpacking' occurs as long as it
results in allowed syllable structures within a language. Loss of nasality
(i.e., vV — V) rather than unpacking occurs if the unpacking process would
generate a disallowed syllable structure. The examples in (1) illustrate the
unpacking of French nasal vowels in different languages.

(1) Unpacking of French Nasal Vowels (Paradis and Prunet 2000)

a. French Moroccan Arabic
comptant [k3ta] [kunta] 'cash’
assurance  [asyrds] [lasirans, lasurans, lasirans]
‘insurance’
b. French Fula
continent [k3tind] [kontinan] 'continent'
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ingénieur [€zenjcer] [ensenjor] 'engineer’
c. French Kinyarwanda

industrie [Edystri] [i"disitiri] 'industry’

consul [k3syl] [k™00"siiri] 'consul'

The unpacking of French nasal vowels is also observed within Korean
and English where only oral vowels exist phonemically and there is no
contrast between oral and nasal vowels. Both in Korean and English, a
French nasal vowel is adapted as an oral vowel followed by a nasal
consonant. However, when unpacking a French nasal vowel, Korean and
English show different patterns in the place realization of a nasal consonant
following an oral vowel. The nasal consonant is consistently realized as /n/
in Korean and as /n/, /m/ or /y/ in English, as illustrated in (2). For the
French borrowings in (2), the Korean pronunciations are from Kim (2000)
and the English pronunciations from the online Merriam-Webster
dictionary (www.merriam-webster.com/dictionary).

(2) Unpacking of French Nasal Vowels in Korean and English
a. in word-final position

French Korean English
Cancan [kakad] [k"ank"an] [kaénkeen]
salon [sal3] [sallog] [solan]
Gobelin [goblg] [kobllen] [géubalon]
b. before a coronal consonant
French Korean English
Dilettante  [diletdt] [tillet’ant’i] [dilotant]  or
[dilotant]
Fiancé [fjase] [p"ianse] [fiansé1]
c. before a bilabial consonant
French Korean English
Ensemble  [asdbl] [ansanbil] [ansambal]
Bombardon [bdbard?] [ponbaridon)] [bambordon]
Bonbon [b3b3] [ponbon] [banban]
d. before a velar consonant
French Korean English
Concours  [kdkur] [khoqlkhufi] [kankdor]
or [k"onk"ul]
Encore [akor] [ank"ori] [ankor]
or [enk”ol] or [ankor]

As can be seen from the examples in (2), when a French nasal vowel is
unpacked in Korean, a nasal consonant following an oral vowel is
consistently realized as a velar nasal /1)/ regardless of the context in which
it occurs. On the other hand, a nasal consonant following an oral vowel is
realized as /n/, /m/ or /n/ in English. As can be seen from (2a), a word-final
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French nasal vowel is unpacked as an oral vowel plus a coronal nasal /n/ in
English. This pattern can be due to the influence of orthography. Examples
in (2b)-(2c) confirm that the place realization of a nasal consonant
following an oral vowel is affected by orthography. Specifically, the
French /3b/ sequence is realized as [amb] in [bamboardon] (‘bombardon')
and as [anb] in [banban] ('bonbon'). However, examples in (2d) illustrate
that orthography is not the only factor determining the place realization of
a nasal consonant. The examples in (2d) show that a French nasal vowel
can be realized as an oral vowel plus /1/ before a velar consonant.

A goal of this study is to investigate why different place realization
patterns of a nasal consonant are attested in Korean and English during the
unpacking of French nasal vowels. In doing so, following Silverman
(1992), Peperkamp and Dupoux (2003), Peperkamp, Vendelin, and
Nakamura (2008), Boersma and Hamann (2009), Calabrese (2009), we
explore the influence of speech perception. According to the previous
studies mentioned, the adaptation of the loanwords is determined by the
perception of foreign sounds. Thus, for example, loanwords with word-
final [n] from English and French show different adaptation patterns in
Japanese due to the perceptual differences of English and French word-
final [n], as discussed in Peperkamp et al. (2008). According to them,
different perception patterns of English and French word-final [n] by
Japanese listeners result in a following epenthetic vowel for French
loanwords and no epenthetic vowel for English loanwords.

To examine the influence of speech perception on the adaptation of
French nasal vowels in Korean and English, we tested how French nasal
vowels are perceived by Korean and English listeners. That is, by
conducting a categorization experiment, we investigated the place
realization pattern of a nasal consonant following an oral vowel when the
unpacking of French nasal vowels occurs in Korean and English.

This paper is organized as follows. The methodology and the results of
the perception experiment are provided in section 2 and 3, respectively.
Discussion and conclusion of the present study is provided in section 4.

2. Methodology
2.1 Stimuli
For the categorization experiment, three French nasal vowels /a, €, 3/ were
recorded in the contexts of # # # da, # ba and # ga'. A total of 12 non-

sense words (3 vowels x 4 positions) were recorded ten times by a female
French from Grenoble near Lyon in the Alps. She was in her thirties and

! According to Malécot and Lindsay (1976), Maddieson (1984), and Rogers (2000), there are
three nasal vowels /d, &, 3/ in modern French as the result of merger between /€/ and /&/. Thus,
/&/ was excluded from our stimuli.
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had lived in Korea for 3 years at the time of the recording. The non-sense
words to record were presented in [PA symbols and there was a training
session before the recording in order to familiarize the speaker with the
IPA symbols. Stimuli recording was made in a sound-attenuated room
using a SHURE SMS58 microphone and a TASCAM HD-P2 recorder with
the setting of 44100 Hz and 16 bit samples. For each stimulus type, five
repetitions were taken and presented in the categorization experiment.
Thus, each participant was presented with 60 non-sense words in the
experiment.

Acoustic analyses of the stimuli presented in the categorization
experiment were made to ensure the appropriateness of the stimuli. Nasal
vowels illustrate complicated acoustic characteristics due to the interplay
of oral formants, nasal formants and nasal anti-formants (Johnson 2003). In
the present study, to see whether or not the three types of French nasal
vowels were distinctively produced by the French female speaker, F1 and
F2 values of French nasal vowels used in the experiment were measured at
the point where the amplitude of F1 is reduced with concomitant
broadening of its bandwidth. Figure 1 below illustrates F1 and F2 of five
repetitions of the perceptual stimuli /q, €, 3/.

F2
2000 2500 2000 1500 1000 500 0O
1 Il Il 1 1 O

T S 200

=

600

800

a
1000

Figure 1. F2 and F1 of five repetitions of the perceptual stimuli /d, &, 5/

In Figure 1 above, F2 is plotted on the horizontal axis and F1 on the
vertical axis. In addition, scatter plots labeled as ‘o’ are for /3/, those
labeled as ‘e’ are for /€/, and those labeled as ‘a’ are for /d/. As shown in
Figure 1, our French speaker distinguished /3/ and /€/ in terms of F2, /€/
and /@/ in terms of F1, and /3/ and /d/ in terms of both F1 and F2. To see if
these findings are statistically significant, a multivariate analysis of
variance (MANOVA) was performed with F1 and F2 as dependent
variables and the nasal vowel type (/d/, /&€/ or /3/) as an independent
variable. According to the analysis, there was a significant main effect for
the nasal vowel type regarding F1 (df = 2, F = 388.828, p < .05) and F2 (df
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=2, F=33.573, p <.05). According to a post-hoc analysis of LSD, F1 was
significantly higher with /d/ than with /€/ or /3/ (p < .05) and there was no
significant difference between /€/ and /3/. In addition, F2 was significantly
higher with /&/ than with /3/ and also with /a/ than with /3/ (p <.05). There
was no significant difference between /€/ and /d/. Thus, it can be said that
the French nasal vowel stimuli /4, & 93/ used in our categorization
experiment were acoustically distinctive ones.

To see whether or not the places of the consonants /b, d, g/ following a
nasal vowel were distinctively pronounced for the /¥Ca/ stimuli by the
French speaker, F2 at the boundary of each of the consonants and /a/ was
examined. Figure 2 illustrates the F2 values of five repetitions of the
perceptual stimuli /dba, dda, dga/.
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Figure 2. F2 of five repetitions of the perceptual stimuli /dba, dda, dga/

As can be seen from Figure 2, /g/ has a high F2, /d/ a middle-level F2
and /b/ a low F2 which is the pattern reported in previous studies (Delattre
et al. 1955; Johnson 2003). An analysis of variance (ANOVA) was run
with F2 as a dependent variable and the places of consonants (/b/, /d/ or
/g/) as an independent variable. According to the analysis, there was a
significant main effect of the places of consonants (df = 2, F = 32.097, p
< .05). In addition, a post-hoc analysis of LSD showed that there were
significant differences between /b/ and /d/, between /d/ and /g/, and
between /b/ and /g/ with regard to F2. Thus, it can be said that the places of
/b/, /d/ and /g/ following /a/ were distinctively produced by our French
speaker.

Figure 3 below illustrates the F2 values of five repetitions of the
perceptual stimuli /€ba, €da, €ga/.
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Figure 3. F2 of five repetitions of the perceptual stimuli /€ba, €da, £ga/

As shown in Figure 3, the pattern of the F2 for /b/, /d/ and /g/ following
/€/ are the same as the consonants following /d/. According to an ANOVA,
there was a significant main effect of the places of consonants (df =2, F =
150.947, p < .05). In addition, a post-hoc analysis of LSD illustrated that
there were significant differences between /b/ and /d/, between /d/ and /g/,
and between /b/ and /g/ with respect to F2. This ensures that the places of
/b/, /d/ and /g/ were distinctively pronounced by our French speaker.

The F2 values of five repetitions of the perceptual stimuli /3ba, 3da, 3ga/
are shown in Figure 4.
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Figure 4. F2 of five repetitions of the perceptual stimuli /3ba, 3da, 3ga/

As in the contexts of @ and & , F2 was the highest for /g/, followed by
/d/ and /b/ in the context of 5 . According to an ANOVA, there was a
significant main effect of the places of consonants (df = 2, F = 71.486, p
< .05). Additionally, a post-hoc analysis of LSD showed that there were
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significant differences between /b/ and /d/, between /d/ and /g/, and
between /b/ and /g/ with respect to the F2 values. Thus, the F2 values of /b,
d, g/ shows that the places of the consonants used in our categorization
experiment were acoustically distinctive ones in each of the contexts.

2.2 Participants

Fifteen native speakers of Korean (9 males, 6 females) participated in the
categorization experiment. They were all students at a university in the
Daejeon area. None of the Korean participants had studied French except
one who had studied French for 6 months as an adult and rated her
proficiency in French as poor. For the proficiency in English, 4 participants
rated it as low medium, 9 as medium and 2 as high medium. In addition,
fifteen native speakers of English (10 males, 5 females) from North
America participated in the categorization experiment. The English
listeners were visiting students at a university or English teachers in the
Dajeon area. Of the 15 English listeners, 4 were in their twenties, 6 in their
thirties, 3 in their forties and 2 in their fifties. According to English-
speaking participants’ self-assessment of their knowledge of French, 14
rated their knowledge as poor and 1 as medium. For the knowledge of
Korean, 13 rated as poor, 1 as medium and 1 as high medium. None of the
participants reported any past or present speech or hearing disorders. All of
the participants were paid for their participation in the experiment.

2.3 Procedure

With the stimuli produced by a female French speaker, 15 native speakers
of Korean and 15 native speakers of English performed a forced-choice
categorization task. In this task, the participants were instructed to choose a
nasal consonant they thought they heard. For instance, upon hearing the
stimulus [@], the three choices [am], [an] and [an] provided in the alphabets
of participants' language were given on a computer screen and the
participants were asked to choose one of them they heard by pressing a
relevant button on a keyboard. For the familiarization with the test, before
starting the main session, each participant was trained with a trial session
consisting of 3 English words.

Each participant was asked to perform the categorization task one at a
time in a quiet room. In the task, each participant heard 60 stimuli played
through headphones (SONY MDR 7505) using the E-prime program
installed on a laptop computer. The stimuli were presented to each
participant in a randomized order and at a constant volume level.

3. Results

In presenting the result of the categorization experiment according to a
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context, the responses by each vowel type will be merged together since
similar patterns were observed within each context of ' #,' d',' b'and' ¢'
in all the vowel types. For the responses for each type of the vowels, see
Appendix.

Figure 5 below shows the percentage of responses for the word-final
French nasal vowels (i.e. /4, €, 3/) by Korean and English listeners.
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Figure S. Percentage of responses in categorizing word-final nasal vowels

As can be seen from Figure 5, Korean listeners categorized a word-final
French nasal vowel as an oral vowel plus a velar nasal /1/ (79.1%) most
frequently, followed by an oral vowel plus an alveolar nasal (12.9%) and
an oral vowel plus a bilabial nasal (8.0%). On the other hand, English
listeners showed a tendency to categorize a word-final French nasal vowel
as an oral vowel followed by an alveolar nasal /n/ (57.8%) most frequently.
The percentage of the categorization as an oral vowel followed by /m/ or
/n/ was 16.4 % and 25.4 %, respectively. The crosstabulation in Table 1
shows the relationship for the two variables of groups and responses in the
categorization of word-final French nasal vowels by Korean and English
listeners. In Table 1, "observed" refers to the observed number of tokens
and "expected" the expected number of tokens.



The influence of speech perception on French nasal vowel adaptation ...393

Table 1. Groups * responses crosstabulation for the word-final nasal vowel (V) stimuli
(percentage in parentheses)

. . Responses
Stimuli | Group Total
Vn Vm Vi

Observed 29 18 178 225

Korean (12.9) (8.0) (79.1)
Expected 79.5 27.5 118 225
. Observed 130 37 58 225

v English (57.8) | (16.4) | (25.8)
Expected 79.5 27.5 118 225
Observed 159 55 236 450

Total

Expected 159 55 236 450

In order to examine whether or not there is a relationship between the
two variables in the above table, a chi-square test was conducted.
According to the test, there was a strong relationship between the two
variables, groups and responses [x* (2) = 131.738, p < .05]. This result
indicates that the two variables are not independent of each other.

As can be seen from the crosstabulation in Table 1, Korean listeners
categorized /v/ as /Vy/ in 178 trials out of the total of 225. To see whether
or not Korean listeners’ categorization of /v/ as /Vy/ in 178 trials out of
225 occurred by chance, the binomial probability was calculated. In our
categorization experiment, listeners were asked to choose one out of the
three possible response options (i.e. /Vn/, /Vm/ or /Vy/). Thus, each
response option has about 33% of probability being chosen. The binomial
probability that one such response occurs 178 times out of 225 trials is
smaller than 0.01%. This suggests Korean listeners’ categorization of /v/ as
/Vy/ in 178 times out of 225 trials did not occur by chance. English
listeners categorized /¥/ as /Vn/ in 130 trials out of 225. The binomial
probability of getting the response option /Vn/ (which has the probability
of 33%) in 130 trials out of 225 is smaller than 0.01%. Thus, it can be said
that English listeners’ categorization of /¥/ as /Vn/ in 130 trials out of 225
did not occur by chance.

Figure 6 below illustrates the percentage of responses for the stimuli
containing the nasal vowel (V) plus /d/ sequence (i.e., /ada, €da, 3da/) by
Korean and English listeners. Both Korean and English listeners tended to
categorize /vd/ as /Vnd/ (75.6 % and 90.2 %, respectively) most frequently.
The percentage of categorizing /vd/ as /Vmd/ was 5.8 % for Korean
listeners and 4.4 % for English listeners. In addition, /vd/ was categorized
as /Vpd/ in 18.7 % of the trials by Korean listeners and in 5.3 % of the
trials by English listeners.
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Figure 6. Percentage of responses in categorizing French nasal vowel plus /d/ sequences

The crosstabulation in Table 2 illustrates the relationship for the two
variables of group and responses in the categorization of /¥d/ by Korean
and English listeners. According to a chi-square test, there was a stron%
relationship between the two variables, groups and responses in Table 2 [y
(2)=19.978, p <.05].

Table 2. Groups * responses crosstabulation for the /vd/ stimuli
(percentage in parentheses)

. Responses
Stimuli | Group Total
Vnd Vmd Vnd
170 13 42
Korean | 0 | 05 | 5®) | agn PP
Expected 186.5 11.5 27 225
203 10 12
v Ob d 225
VAo English | oY ] 902) | (44) | (53)
Expected 186.5 11.5 27 225
Observed 373 23 54 450
Total
Expected 373 23 54 450

For the /¥d/ stimuli, as shown in Table 2 above, Korean listeners
categorized them as /Vnd/ in 170 trials out of 225. The binomial
probability of getting the response option /Vnd/ (which has about 33% of
probability being chosen) in 170 trials out of 225 is smaller than 0.01%.
Thus, it cannot be said that Korean listeners’ categorization of /v/ as /Vnd/
in 170 trials out of 225 occurred by chance. English listeners categorized
/vd/ as /Vnd/ in 203 trials out of 225. The binomial probability of getting
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the response option /Vnd/ with about 33% of probability being chosen in
203 trials out of 225 is smaller than 0.01%. Therefore, this result could not
occur by chance.

Figure 7 illustrates the percentage of responses for the stimuli containing
the nasal vowel (V) plus /b/ sequence (i.e., /dba, €ba, dba/) by Korean and
English listeners. The /¥b/ stimuli tended to be categorized as /Vmb/ by
both Korean and English listeners (65.3 % and 76.9 %, respectively) most
frequently. The percentage of categorizing /¥b/ as /Vnb/ was 24.0 % for
Korean listeners and 20.4 % for English listeners. The categorization of
/vb/ as /Vpb/ showed the least response rate. It was 10.7 % for Korean
listeners and 2.7 % for English listeners.
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Figure 7. Percentage of responses in categorizing French nasal vowel plus /b/ sequences

The crosstabulation in Table 3 illustrates the relationship for the two
variables of group and responses in the categorization of /¥b/ by Korean
and English listeners. According to a chi-square test, there was a strong
relationship between the two variables in the table above [* (2) = 13.553,
p< .05].
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Table 3. Groups * responses crosstabulation for the /¥b/ stimuli
(percentage in parentheses)

. Responses
Stimuli | Group Total
Vnb Vmb Vb
54 147 24
Korean | O0%ved | 040y | 65.3) | (107) | 2P
Expected 50 160 15 225
. 46 173 6
® | nglish | 0%V | 204) | 769 | @7) | PP
Expected 50 160 15 225
Observed 100 320 30 450
Total
Expected 100 320 30 450

As can be seen from Table 3 above, Korean listeners categorized /vb/ as
/Nmb/ in 147 trials out of 225. According to the binomial probability
calculation, the chance of getting the response option /Vnd/ (which has
about 33% of probability being chosen) in 147 trials out of 225 is smaller
than 0.01%, suggesting that the result did not occur by chance. English
listeners categorized /vd/ as /Vnd/ in 173 trials out of 225 and the binomial
probability of this event is smaller than 0.01%. Therefore, this result could
not occur by chance.

The percentage of responses for the stimuli containing the nasal vowel
(V) plus /g/ sequence (i.e., /dga, €ga, dga/) by Korean and English listeners
is illustrated in Figure 8. The /vg/ stimuli tended to be categorized as /Vng/
most frequently by both Korean and English listeners (66.7 % and 59.6 %,
respectively), followed by as /Vng/ (28.0 % and 38.2 %) and /Vmg/ (5.3 %
and 2.2 %).

100

B0

60

B Korean
40

E English
20

n-g m-g ng-g

Figure 8. Percentage of responses in categorizing French nasal vowel plus /g/ sequences
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The groups * responses crosstabulation for the /¥g/ stimuli is given in
Table 4 below. According to a chi-square test, there was a strong
relationship between the two variables in Table 4 [ (2) = 7.334, p < .05].

Table 4. Groups * responses crosstabulation for the /vg/ stimuli
(percentage in parentheses)

. . Responses
Stimuli | Group Total
Vng Vmg Vg
63 12 150
Observed 225
Korean (28.0) | (5.3) | (66.7)
Expected 74.5 8.5 142 225
86 5 134
v Observed 225
V& | English (382) | (2.2) | (59.6)
Expected 74.5 8.5 142 225
Observed 149 17 284 450
Total
Expected 149 17 284 450

As can be seen from Table 2 above, Korean listeners categorized /vg/ as
/Vpg/ in 150 trials out of 225. The binomial probability of getting the
response option /Vng/ (which has about 33% of probability being chosen)
in 150 trials out of 225 is smaller than 0.01%. Thus, it can be said that
Korean listeners’ categorization of /vg/ as /Vng/ in 150 trials out of 225 did
not occur by chance. English listeners categorized /vg/ as /Vng/ in 134
trials out of 225. The binomial probability of getting this result is smaller
than 0.01%, thereby suggesting that this result did not occur by chance.

4. General discussion and conclusion

From the categorization experiment, it was found that French nasal vowels
in word final position were more likely to be categorized as /Vy/ rather
than /Vn/ or /Vm/ by Korean listeners. Thus, it can be said that speech
perception plays a major role in the adaptation of a word-final French nasal
vowel in Korean. As mentioned in section 1, a word-final French nasal
vowel is adapted as an oral vowel followed by /n/ in Korean. The
unpacking of a word-final French nasal vowel as /Vn/ rather than as /Vm/
or /Vn/ in English can also be said to be influenced by speech perception.’
According to our categorization experiment, word-final French nasal

2 As pointed out by a reviewer, in categorizing /3/, English listeners exhibited similar rates for
the responses /on/ (33.3%), /om/ (41.3%) and /on/ (25.3%), as shown in Appendix A. Despite
such perceptual variations according to a vowel, a consistent pattern is observed in the
adaptation of the French nasal vowels. We leave this to a future study.
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vowels were more likely to be perceived as /Vn/ than /Vm/ or /Vy/ by
English listeners.

These results of our categorization experiment illustrate that the same
foreign input can be perceived differently by listeners with different L1
backgrounds. In a substantial number of previous studies, this has been
reported and attributed to different phonological (i.e. segmental and
structural) properties of languages (Massaro and Cohen 1983; Werker and
Tees 1984; Dupoux et al. 1997; Dupoux et al. 1999; Sebastian-Gallés and
Bosch 2002). The results of the present study are interesting considering
the same phonological properties of nasal consonants in Korean and
English. Both Korean and English have the same inventory of nasal
consonants /m, n, i/ and the three nasals can occur word-finally in both
languages. Despite the same phonological properties of nasal consonants in
their native languages, it was found that Korean and English listeners
perceived different nasal consonants during the unpacking of French nasal
vowels in the present study. It is possible that such results were obtained in
our study since perceptual similarity between the French input and its
correspondence in L1 is different in Korean and English. Drawing on
Steriade (2001)'s P-map hypothesis, according to which speakers possess
knowledge of perceptual similarity between strings of sound, Yip (2002,
2006), Kang (2003), Kenstowicz (2003, 2007), Fleischhacker (2005),
Kawahara (2006), Miao (2006), Shinohara (2006) and Kang et al. (2008)
propose that a foreign input is adapted as the native form which is
perceptually closest to the foreign input. Thus, it is possible that a word-
final French nasal vowel was categorized as /Vy/ by Korean listeners and
as /Vn/ by English listeners since a French nasal vowel was perceived as
being closest to /V1/ by Korean listeners and to /Vn/ by English listeners.

As for French nasal vowels occurring before /b/, /d/ or /g/, both Korean
and English listeners were more likely to categorize them as /Vm/, /Vn/
and /Vy/, respectively. In English, as mentioned in section 1, French nasal
vowels before /d/ or /g/ (i.e. /d/ or /g/) are adapted as /Vn/ and /Vy/,
respectively. Thus, it can be said that the adaptation of French /d/ and /g/ in
English is the result of the influence of speech perception. As for the
adaptation of French nasal vowels occurring before /b/ (i.e. /¥b/), if speech
perception played a role, /Vm/ would be the adapted form in English.
However, as discussed in section 1 by referring to the examples in (2c¢),
orthography influences the adaptation and thus /¥b/ is adapted as /Vmb/ or
/Vnb/ depending on the orthography of a word. This result shows that
speech perception is not the only factor influencing the adaptations of
loanwords. In addition to speech perception, orthography can be a factor
affecting loanword adaptation and the role of orthography of the source
language in loanword adaptation was previously noted by Dohlus (2005),
Smith (2006), Vendelin and Peperkamp (2006), and Detey and Nespoulous
(2008).

Unlike in English, a French nasal vowel is adapted as /Vn/ whether it
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occurs before /b/, /d/ or /g/ in Korean. Contrary to this adaptation pattern,
according to our experiment, Korean listeners were more likely to
categorize a French nasal vowel as /Vm/ before /b/, /Vn/ before /d/ and
/Vy/ before /g/ just like English listeners. The adaptation of French nasal
vowels as /Vy/ in Korean across different contexts can be due to phonemic
uniformity (or leveling). Phonemic uniformity is a force driving segmental
adaptations to become phonemically uniform. Thus, if phonemic
uniformity plays a role in the adaptation of French nasal vowels, the
contextual variation of nasal consonants would not be allowed when the
unpacking of French nasal vowels occurs in Korean. Instead, a uniform
nasal consonant would be preferred. The role of phonemic uniformity in
loanword adaptation was mentioned in previous studies such as Peperkamp
et al. (2008) and Kang (2010). According to them, despite the variable
perception data in laboratory experiments, established adaptation patterns
are more systematic and regular since a process of standardization takes
place as established loanwords develop.

Attributing the adaptation of French nasal vowels as /Vy/ in Korean to
phonemic uniformity raises a question: what makes // (rather than /n/ or
/m/) be selected as the nasal consonant following an oral vowel in French
nasal vowel adaptation? The selection of /i/ could be related to the higher
frequency rate of perceiving French nasal vowels as /Vy/. According to our
experiment, Korean listeners' perception of French nasal vowels as /Vy/
was attested more frequently, that is, both in word final position and before
/g/. On the other hand, perceiving nasal vowels as /Vn/ or /Vm/ were
observed only before /d/ and /b/, respectively. Thus, such a perception
pattern could have affected the selection of /1/ as a uniform nasal
consonant following an oral vowel in loanword adaptation.

Although the present study suggests that phonemic uniformity plays a
role in French nasal vowel adaptation in Korean, there are plenty of cases
showing that not all segmental adaptations become phonemically uniform.
For example, English /s/ is adapted as /s'/ in prevocalic or word-final
position and as /s/ elsewhere in Korean (Kim and Curtis 2002; Ahn and
Iverson 2004; Davis and Cho 2006; Kang 2008). In addition, according to
Kenstowicz and Suchato (2006), English /v/ is adapted as /w/ in onset
position and as /p/ in coda position in Thai. As for the issue of when
phonemic uniformity is in play and when not, we leave it to a future study.

The present study explored the influence of speech perception on the
adaption of French nasal vowels in Korean and English and it was found
that speech perception is not the only factor affecting loanword adaptation.
As discussed, it can be said that loanword adaptation is a much more
complex phenomenon, which is affected by other factors such as
orthography and phonemic uniformity as well.
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Appendix A. Percentage and frequency of responses in categorizing
/d, &, 3/ (percentage in parentheses)

Responses

Group Vowel Total
/n/ /m/ I/
o 7 4 64 75
9.3) (5.3) 853) | (100)
Korean &/ 18 6 o1 75
(24.0) (8.0) 68.0) | (100)
. 4 8 63 75
(5.3) 10.7) | (840) | (100)
o 50 1 2 75
(66.7) (1.3) (32.0) | (100)
. ) 55 5 15 75
English | /&/ (73.3) 6.7) 20.0) | (100)
y 25 31 19 75
(333) | 413) | (253) | (100)

Appendix B. Percentage and Frequency of Responses in Categorizing
/ad, €d, 3d/ (percentage in parentheses)

Responses

Group Vowel Total
/n/ /m/ n/
o 48 4 23 75
(64.0) (5.3) (30.7) (100)
. 64 2 9 75
Korean &/ (85.3) (2.7) (12.0) (100)
13/ >8 ¢ Y o
(77.3) (9.3) (13.3) (100)
/a/ 65 ¥ y o
(86.7) (5.3) (8.0) (100)
) _ 72 0 3 75
English 1€/ (96.0) (0) (4.0) (100)
/3/ 66 y > o
(88.0) (8.0) (4.0) (100)
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Appendix C. Percentage and Frequency of Responses in Categorizing
/db, €b, 3b/ (percentage in parentheses)

Responses
Group Vowel Total
n/ /m/ "/
a/ v . : o
(227) | (640) | (133) | (100)
. 19 53 3 75
Korean /€] (25.3) (70.7) (4.0) (100)
13/ 8 1 5 o
(24.0) (61.3) (14.7) (100)
ral by - ; o
87 | (87 | @7 | (100)
English €/ (29.3) (69.3) d.3) (100)
13/ 10 o ; o
(13.3) (82.7) (4.0) (100)

Appendix D. Percentage and Frequency of Responses in Categorizing
/ag, €g, dg/ (percentage in parentheses)

Responses
Group Vowel Total
/n/ /m/ /n/
/a/ 15 ° > o
(20.0) (6.7) (73.3) (100)
Korean &/ 29 > " o
(38.7) (6.7) (54.7) (100)
/31 19 2 By o
(25.3) 2.7) (72.0) (100)
/a/ 23 ) v o
(30.7) (4.0) (65.3) (100)
) _ 32 1 42 75
English g/ (42.7) (1.3) (56.0) (100)
/31 31 ! b o
(41.3) (13) (57.3) (100)




402 Misun Seo - Ye-Seul Park
REFERENCES

AHN, SANG-CHEOL and GREGORY K. IVERSON. 2004. Dimensions in
Korean laryngeal phonology. Journal of East Asian Linguistics 13,
345-379.

BOERSMA, PAUL and SILKE HAMANN. 2009. Loanword adaptation as first-
language phonological perception. In Andrea Calabrese, and W. Leo
Wetzels (eds.). Loan Phonology, 11-53. Amsterdam: Benjamins.

CALABRESE, ANDREA. 2009. Perception, production and acoustic inputs in
loanword phonology. In Andrea Calabrese and W. Leo Wetzels (eds.).
Loan Phonology, 59-114. Amsterdam: Benjamins.

DAvis, STUART and Mi-Hul CHO. 2006. Phonetics versus phonology:
English word final /s/ in Korean loanword phonology. Lingua 116,
1008-1023.

DELATTRE, PIERRE C., ALVIN M. LIBERMAN, and FANLIN S. COOPER. 1955.
Acoustic loci and transitional cues for consonants. Journal of the
Acoustical society of America 27, 769-773.

DETEY, SYLVAIN and JEAN-LUC NESPOULOUS. 2008. Can orthography
influence second language syllabic segmentation? Japanese epenthetic
vowels and French consonantal clusters. Lingua 118, 66-81.

DoHLUS, KATRIN. 2005. Phonetics or phonology: Asymmetries in
loanword adaptations - French and German mid front rounded vowels
in Japanese. ZAS Papers in Linguistics 42, 117-135.

DuPOUX, EMMANUEL, CHRISTOPHER PALLIER, NURIA SEBASTIAN-GALLES,
and JACQUES MEHLER. 1997. A destressing "deafness" in French?
Journal of Memory Language 36, 406-421.

DuPoUX, EMMANUEL, KAZUHIKO KAKEHI, YUKI HIROSE, CHRISTOPHER
PALLIER, and JACQUES MEHLER. 1999. Epenthetic vowels in Japanese:
A perceptual illusion? Journal of Experimental Psychology: Human
Perception and Performance 25, 1568-1578.

FLEISCHHACKER, HEIDI. 2005. Similarity in Phonology: Evidence from
Reduplication and Loan Adaptation. PhD Dissertation. University of
California, Los Angeles.

JOHNSON, KEITH. 2003. Acoustic and Auditory Phonetics. Malden, MA:
Blackwell Publishing.

KANG, YOONJUNG. 2003. Perceptual similarity in loanword adaptation:
English postvocalic word-final stops in Korean. Phonology 20, 219-
273.

. 2010. The emergence of phonological adaptation from
phonetic adaptation: English loanwords in Korean. Phonology 27,
225-253.

KANG, YOONJUNG, MICHAEL KENSTOWICZ, and CHIYUKI ITO. 2008.
Hybrid loans: A study of English loanwords transmitted to Korean via
Japanese. Journal of East Asian Linguistics 17,299-316.

KAWAHARA, SHIGETO. 2006. A faithfulness ranking projected from a



The influence of speech perception on French nasal vowel adaptation ...403

perceptibility scale: The case of [+voice] in Japanese. Language 82,
536-574.

KENSTOWICZ, MICHAEL. 2003. The role of perception in loanword
phonology: A review of les emprunts linguistiques d'origine
Européenne en Fon. Studies in African Linguistics 32, 95-112.

. 2007. Salience and similarity in loanword adaptation: A case
study from Fijian. Language Sciences 29, 316-340.

KENSTOWICZ, MICHAEL and ATIWONG SUCHATO. 2006. Issues in loanword
adaptation: A case study from Thai. Lingua 116, 921-949.

KiM, SOOHEE and EMILY CURTIS. 2002. Phonetic duration of English /s/
and its borrowing into Korean. Japanese/Korean Linguistics 10, 406-
419.

KM, YOUNG-SUN. 2000. French Culture and Vocabulary Introduced to
Korea. Seoul: Mannam.

MALECOT, ANDRE and PATRICIA LINDSAY. 1976. The neutralization of
/ce/-/¢/ in French. Phonetica 33, 45-61.

MADDIESON, IAN. 1984. Patterns of Sounds. Cambridge: Cambridge
University Press.

MASSARO, DOMINIC W. and MICHAEL M. COHEN. 1983. Phonological
context in speech perception. Perception and Psychophysics 34, 338-
348.

MiIAO, RUIQIN. 2006. Loanword Adaptation in Mandarin Chinese:
Perceptual, Phonological and Sociolinguistic ~ Factors. PhD
Dissertation. State University of New York, Stony Brook.

PARADIS, CAROLE and JEAN-FRANCOIS PRUNET. 2000. Nasal vowels as
two segments: Evidence from borrowings. Language 76, 324-357.
PEPERKAMP, SHARON and EMMANUEL DUPOUX. 2003. Reinterpreting
loanword adaptations: The role of perception. Proceedings of the 15th

International Congress of Phonetic Sciences, 367-370.

PEPERKAMP, SHARON, INGA VENDELIN, and KIMIHIRO NAKAMURA. 2008.
On the perceptual origin of loanword adaptations: Experimental
evidence from Japanese. Phonology 25, 129-164.

ROGERS, HENRY. 2000. The Sounds of Language: An Introduction to
Phonetics. Harlow, UK: Pearson Education.

SEBASTIAN-GALLES, NURIA and LAURA BOSCH. 2002. The building of
phonotactic knowledge in bilinguals: The role of early exposure.
Journal of Experimental Psychology: Human Perception and
Performance 28, 974-989.

SHINOHARA, SHIGEKO. 2006. Perceptual effects in final cluster reduction
patterns. Lingua 116, 1046-1078.

SILVERMAN, DANIEL. 1992. Multiple scansions in loanword phonology:
Evidence from Cantonese. Phonology 9, 289-328.

SMITH, JENNIFER L. 2006. Loan phonology is not all perception: Evidence
from Japanese loan doublets. Japanese/Korean Linguistics 14, 63-74.

STERIADE, DONCA. 2001. Directional asymmetries in place assimilation: A



404 Misun Seo - Ye-Seul Park

perceptual account. In Elizabeth Hume and Keith Johnson (eds.). The
Role of Speech Perception in Phonology, 219-250. San Diego:
Academic Press.

VENDELIN, INGA and SHARON PEPERKAMP. 2006. The influence of
orthography on loanword adaptations. Lingua 116, 996-1007.

WERKER, JANET F. and RICHARD C. TEES. 1984. Phonemic and phonetic
factors in adult cross-language speech perception. Journal of the
Acoustical Society of America 75, 1866-1878.

Y1P, MOIRA. 2002. Necessary but not sufficient: Perceptual influences in
loanword phonology. Journal of the Phonetic Society of Japan 6, 4-21.

. 2006. The symbiosis between perception and grammar in

loanword adaptation. Lingua 116, 950-975.

Misun Seo

Department of English Language and Literature
Hannam University

133 Ojeong-dong, Daedeok-gu, Daejeon 306-791
Tel: 042 629 8461 email: misunseo@hnu.kr

Ye-Seul Park

Department of English Language and Literature
Hannam University

133 Ojeong-dong, Daedeok-gu, Daejeon 306-791
Tel: 042 629 8461 email: pys218218@gmail.com

received: November 14, 2011
accepted: December 15, 2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


