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ABSTRACT

No systematic study has examined the relationship between acoustic variability and /w/-deletion in Korean. Most previous 
studies on /w/-deletion have described /w/-variants in categorical terms, i.e., /w/-deletion or a full glide (Silva 1991; Kang 
1997; Yun 2005). These studies are based either on impressionistic judgements without a systematic acoustic analysis or on an 
exclusive examination of internal acoustic variability of /w/ such as F2, without examining the availability of external acoustic 
cues such as voice onset time (VOT) of a consonant. However, given the important influence of the adjacent sounds for 
segmental realizations, it is necessary to examine possible acoustic variability in the differentiation of /w/-variants. The present 
study aims to address this issue by evaluating the acoustic properties of /CwV/, including VOT and formant transitions. In the 
analysis, 432 tokens in word-initial position (216 /CwV/ words and 216 /CV/ words) were examined. The results indicated that 
/w/ exhibits four different variants. Firstly, /w/ is realized as a full glide. Such a variant is characterized by a VOT difference 
and significant differences in F1 and F2 at voicing onset compared with /CwV/ and /CV/. Secondly, /w/ can be maintained but 
coarticulated with the following vowel. Such a variant is demonstrated by differences in VOT and F2. Thirdly, /w/ is 
categorically deleted, which is indicated by the absence of any differences in VOT, F1, and F2. Fourthly, /w/ overlaps a 
consonant. The F2 difference without VOT difference is manifested in the variant. In contrast to VOT, F1, and F2 differences, 
pitch plays little role in determining /w/-variants in Korean. These findings suggest that allophones can be produced along a 
gradient continuum of acoustic cues, exhibiting sounds intermediate between the full realization of a given category and its 
deletion. Furthermore, each variant can be cued by a set of internal and external acoustic cues. 
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1. Introduction

The high back glide /w/ is often deleted after a consonant or a 

vowel in Korean, as shown in (1). 

(1) a. /W/-deletion after a consonant (Silva 1991: 153)

/chamwe/  [chame]   ‘muskmelon’

/pekwən/  [pegən]   ‘100 won’(monetary unit)

b. /W/-deletion after a vowel (Martin 1992; Nam 1984)

/howi/  [hoi] ‘defense’ 

/kiwa/  [kia] ‘roof tile’
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This study focuses on realizations of /w/ after a tautosyllabic 

consonant. Two main phonological factors have been reported to 

determine /w/-deletion in the literature: place of articulation of the 

preceding consonant and the following vowel. Regarding the place 

of articulation effect on /w/-deletion, Silva (1991) contends that 

the high back glide is less likely deleted when preceded by a 

velar than by non-velars. In contrast, Kang (1997) maintains that 

high back glide is more likely deleted when preceded by a labial 

than by non-labials. Regarding the vowel effect on /w/-deletion, 

Yun (2005) argues that /w/ is realized as a high front glide 

before a front vowel but as a high back glide before a back 

vowel (cf. Kang 2006). Although these previous studies 

contributed to a better understanding of realizations of 

postconsonantal /w/, most of them rely on impressionistic study.

The purpose of this study is to differentiate /w/-variants in 

Korean in terms of reliable acoustic measures. The following 

three questions are addressed in this study.
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(2) a. How can /w/-variants manifest themselves in the temporal 

and spectral domains?

b. What kinds of acoustic correlate are associated with 

/w/-variants?

c. What is the phonological context for /w/-deletion?

The structure of this paper is as follows. Section 2 reviews the 

previous studies of /w/-deletion. In section 3, a phonetic experiment 

is conducted and acoustic correlates for /w/-variants are discussed. 

Section 4 discusses the findings of this paper and section 5 concludes 

this study.

2. A review of /w/-deletion in Korean

Silva (1991) and Kang (1997) take a different position regarding 

the effect of the place of articulation on /w/-deletion. Silva (1991) 

maintains that the high back glide is less likely to be deleted when 

preceded by a velar than by a labial, alveolar or alveopalatal. He 

attributes the asymmetry between a velar and other consonants with 

respect to /w/-deletion to the Obligatory Contour Principle (OCP; 

McCarthy 1986). The multiple linking of the dorsal node (“shared 

backness”) maintains the integrity of the two segments as a unit and 

resists the application of the deletion rule. He also observes that 

tensed consonants inhibit /w/-deletion more than other 

phonation-type consonants, i.e., lax and aspirated consonants.

In contrast, Kang (1997) contends that the high back glide is more 

likely to be deleted after a labial. Interestingly enough, he also relies 

on the OCP to explain such asymmetry between a labial and 

non-labial consonants with respect to /w/-deletion. In other words, 

the adjacent [lab] feature is avoided by /w/-deletion after a labial. 

Likewise, Silva (1991) and Kang (1997) take a different view on the 

OCP but both of them rely on their impressionistic judgements to 

determine /w/-deletion. 

On the other hand, Koo et al. (1999) interpret /w/-deletion as the 

acoustic ambiguity between /CwV/ and /CV/ sequences. Comparing 

the sequences of /CwV/ and /CV/, they report that the sequence of 

/[-lab C]wV/ is quite different from that of /[-labial C]V/, while the 

sequence of /[lab C]wV/ is similar to that of /[lab C] V/. However, 

they do not provide any statistical results. 

Regarding the vowel effect on /w/-realizations, Yun (2005) 

contends that /w/ always surfaces as a glide but it is realized in two 

different ways depending on the following vowel: a high front glide 

before a front vowel (higher F2) but a high back glide (lower F2) 

before /ə/ and /a/ based on the F2 values of the onset of the 

transition. Kang (2006) also maintains that /w/ is realized either as 

a monophthong or a glide depending on the following vowel: [ч] 

and [Ø] before a front vowel but a high back glide before a back 

vowel. 

Despite this extensive discussion on /w/-deletion in literature, no 

systematic study has examined the relationship between acoustic 

variability and /w/-deletion. Previous studies either have been 

restricted to impressionistic judgements without a systematic acoustic 

analysis or have exclusively examined internal acoustic variability of 

/w/ such as F2 without considering the availability of external 

acoustic cues such as voice onset time (VOT) of a consonant. 

However, given that segmental realizations are affected by the 

adjacent sounds, it is important to examine possible acoustic 

variability to differentiate /w/-variants. The next section addresses 

this issue by investigating the acoustic properties of /CwV/, including 

VOT and formant transitions.

3. A phonetic analysis of /w/-variants

3.1 Method
The word data used for this study were designed as follows. 

They begin with a coronal or a velar. We do not use a bilabial 

because it does not come before /wi/ even in the derived 

environment: */pwi/, */mwi/. Each consonant is further divided 

into three different laryngeal states: lax, aspirated, and tensed. 

Then each consonant is followed directly by the vowel [a], [e], or 

[i], or [w] which is in turn followed by the vowel [a], [e], or [i]. 

Table 1 shows the data.

Table 1. Data2)

 [a] [e] [i]
t ta teta tita 
tw twa tweta twita
th tha theta thita
thw thwa thweta thwita
tt tta tteta ttita
ttw ttwa ttweta ttwita
k kaŋ keta kita
kw kwaŋ kweta kwita
kh khaŋ kheta khita
khw khwaŋ khweta khwita
kk kkaŋ kketa kkita
kkw kkwaŋ kkweta kkwita

Two female and two male speakers read the target words in 

2) Data contains words and nonwords. It also consists of mono 
and bisyllabic words. However, phonetic environment was 
controlled; /Cw/ and /C/ of interest in this paper are always 
followed by the same vowel. 



/W/-Variants in Korean 67

Table 1 three times in isolation. A total of 432 tokens were 

analyzed (12 consonants X 3 vowels X 4 speakers X 3 

repetitions). The VOT of the stops and formants at voicing onset, 

i.e., the offset of the consonant, and the pitch at 20 ms after the 

voice onset were measured.3) All analyses were carried out in 

Praat (version 4.4.30). Figure 1 shows the points of measurements 

and figure 2 illustrates the waveforms and spectrograms for /teta/ 

and /tweta/.

Figure 1: Points of measurements 

 

Figure 2: Sample waveforms and spectrograms for /teta/ (left 
panel) and /tweta/ (right panel) from a female subject

3.2 Results and discussion
3.2.1 Voice onset time (VOT)

The VOT before a glide is longer than that before a vowel 

(Chang et al. 1999; Hall et al. 2006). Glides offer greater 

resistance to the air escaping from the mouth and they delay 

VOT. Therefore, the longer VOT of a consonant before /w/ 

would indicate that /w/ is not deleted or temporally reduced. One 

3) Pitch was measured at 20 ms after voicing onset in this 
experiment. It was assumed that the difference in pitch between 
/w/ in /CwV/ and /V/ in /CV/ would be more apparent at the 
beginning of voicing onset compared to in the midpoint of the 
vowel if any.

hundred eight pairs of words, /Cw/ and /C/, were compared for 

VOT for female and male speakers, i.e., 432 tokens. Females 

showed longer VOT for /Cw/ than /C/ in 53 out of 108 pairs and 

males showed longer VOT in /Cw/ than /C/ in 32 out of 108 

pairs. Table 2 shows the occurrence counts of /w/-realizations 

based on the VOT difference between /CwV/ and /CV/ depending 

on the laryngeal property of a consonant. 

Table 2. Occurrence counts of /w/ realization and /w/ deletion 
based on VOT difference between /Cw/ and /C/ and a 

phonation-type consonant (Ø refers to w-deletion.)

Gender /w/-realization
Phonation-type 

consonant
Occurrence 

counts
Sum

Female

[w] based on 
VOT 

difference 
(Cw-C)

Tensed C 28

53Lax and 
aspirated Cs

25

Ø
Tense, lax and 

aspirated Cs
55 55

Male

[w] based on 
VOT 

difference 
(Cw-C)

Tensed C 24

32Lax and 
aspirated Cs

8

Ø
Tense, lax and 

aspirated Cs
76 76

In Table 2, VOT longer than 10 ms was considered long for 

aspirated and lax stops and VOT longer than 3 ms was 

considered long for tensed stops.4) Averaged VOTs for lax, 

aspirated, and tensed stops were 59.5ms, 73.21ms, and 17.93ms, 

respectively.

/W/ was retained more often after a tensed consonant. After a 

tensed consonant, it was retained in 52.8% of the tokens (28 out 

of 53 occurrences) for females and in 75 % (24 out of 32 

occurrences) for males. This finding clearly suggests that tensed 

consonants tend to inhibit /w/-deletion in terms of VOT, which is 

consistent with Silva’s (1991) observation.

3.2.2 First and second formant transitions (F1 and F2)

Although VOT is an important cue for determining 

/w/-deletion, it alone is insufficient to determine whether /w/ is 

realized as a full glide since /w/ can instead be coarticulated with 

the following vowel. Then the different realizations of /w/ can be 

further differentiated by formant transitions. Differences of /w/ in 

both F1 and F2 formant transitions in the /CwVC/ context, in 

4) The criteria for VOT and formant transition difference 
mentioned in sections 3.2.1 and 3.2.2 were set up without 
justification. This point needs further study.
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addition to VOT differences, indicate that /w/ is realized as a full 

glide, while a difference in F2 formant transitions without F1 

difference between /Cw/ and /C/, despite VOT differences, would 

mean that /w/ is not deleted but coarticulated with the following 

vowel. 

The narrowing of the supraglottal constriction in the oral 

cavity lowers F1. Then /w/ is expected to have a lower F1 

compared to a vowel. For example, F1 drops as the vowel moves 

into the glide in /ij/ (Olive et al. 1993). Then, the lower F1 at 

the offset of /C/ in /CwV/ compared to that at the offset of /C/ 

in /CV/ would indicate /w/ realization as a full glide. F2 

differences also play a role in determining the variants of /w/. In 

Table 3, we compare the F1 and F2 values of the CwV 

sequences and those of the CV sequences. In addition, 

realizations of /w/ are sorted into [w] and [ч] forms, where [w] 

represents the cases where the F1 or F2 values of /w/ in /CwV/ 

are at least 50 Hz lower than those of /V/ in /CV/ and [ч] the 

cases where the F2 values of /w/ in /CwV/ are at least 50 Hz 

higher compared to those of /V/ in /CV/. 

Table 3. Number of occurrences based on different acoustic cues 
between /CwV/ and /CV/ 

Aco
us-
tic 
cue

Female   (108) Male   (108)

VOT
w Ø W Ø

53 55 32 76

F1
w Ø w Ø w Ø w Ø

30 23 18 37 12 20 30 46

F2
w ч Ø w ч Ø w ч Ø w ч Ø w ч Ø w ч Ø

19 11 0 10 12 1 32 17 6 10 1 1 13 5 2 38 32 6

In Table 3, when there is no difference in F1 or F2 values 

between CwV and CV, the realization of /w/ is marked as Ø. In 

other words, if /w/ were realized at all, we would expect some 

differences in F1 and F2 values compared to CV. Notice that 

when there was F1 transition differences in CwV, there was 

always F2 transition differences between CwV and CV, but the 

other way around was not found. That is to say, the difference in 

F2 between CwV and CV does not necessarily mean any 

difference in F1 between CwV and CV. 

As with previous phonetic studies on /w/-deletion (Kang 2006), 

we consider that the difference in F2 transition plays a more 

crucial role in determining the variant of /w/ as a full glide 

compared to F1 transition. F2 adjacent to consonants varies 

depending on the adjacent vowel, as observed by Lindblom 

(1963), because the positions of the relevant articulators in the 

vowels are generally anticipated during a preceding consonant and 

continue to influence the articulation of the following consonant. 

This pattern results from the fact that most consonants can 

substantially assimilate to the F2 of adjacent vowels (Flemming 

2005). 

In articulatory terms, assimilation in F2 primarily involves 

assimilation in tongue body and lip position. Most consonants can 

assimilate to the lip position of an adjacent vowel (or /w/), and 

lip-rounding gestures have been found to begin well before the 

acoustic onset of a rounded vowel or /w/ (Benguerel et al. 1974). 

In other words, many of the tongue body and lip positions 

required to realize the F2 of a vowel can be anticipated during 

the preceding consonant and continue into the following 

consonant. F2 lowering may result from lip rounding and lip 

protrusion (Catford, 1977: 173; Stevens et al., 1986: 429). Thus, 

the F2 at the offset of the consonant would be expected to be 

lower when the following /w/ is not deleted than when it is 

deleted. 

In Table 3, /w/ was realized as two types of full glides based 

on F1 and F2 in addition to VOT. /W/ in /CwV/ was realized as 

a high back glide [w] with lower F2 in 19 occurrences for 

females and 10 occurrences for males. It was also realized as the 

high front glide [ч] with higher F2 compared to /CV/ in 11 

occurrences for females and 1 occurrence for males (cf. Yun 

2005). 

At this point, we examine the vowel context for /w/-realization 

as a full glide. A full glide is realized in two ways: a high back 

glide [w] and a high front glide [ч]. These two realizations are in 

general determined by the following vowel. /w/ was more 

commonly realized as [w] before [a] than before a front vowel, 

while the [ч] variant always surfaced before [e] but not before 

[a] for both males and females, as shown in Table 4 (Silva 1992; 

Yun 2005). 

Table 4. Number of occurrences of a full glide depending on 
vowel contexts 

Following 
vowel

Females Males

[w] [ч] [w] [ч]

i 0 0 2 0
e 8 11 2 1
a 11 0 6 0

Sum 19 11 10 1
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To summarize so far, /w/ was realized as a full glide in 27.7 

% of the tokens for females and in 10.2 % of the tokens for 

males. A full glide is of two types based on F2 transition, i.e., a 

high back glide [w] (17.6 % for females and 9.2 % for males) 

and a high front glide [ч] (10.2 % for females and 1 % for 

males). 

We have shown that all of the VOT, F1 and F2 differences 

indicate realization of /w/ as a full glide. On the other hand, a 

VOT difference without F1 difference indicates that /w/ is 

coarticulated with the following vowel rather than deleted or 

temporally reduced. Given that /w/ in CwV can be realized as a 

back full glide or as a front full glide, F2 differences without F1 

difference indicate whether it is realized as a [w]-coarticulated 

vowel or [ч]-coarticulated vowel. The vowel context for such a 

variant clearly suggests that each variant is determined by the 

following vowel, as shown in Table 5.

Table 5. Number of occurrences of a coarticulated /w/ depending 
on vowel contexts 

Following 
vowel

Females Males

[w] [ч] [w] [ч]

i 3 8 7 2
e 3 4 5 3
a 4 0 1 0

Sum 10 12 13 5

This /w/-variant is not temporally reduced but it is 

coarticulated with the following vowel with respect to lip 

rounding or frontness. The [w]-coarticulated vowel occurs 

regardless of the quality of the following vowel but the 

[ч]-coarticulated vowel only occurs before a front vowel. 

We have so far examined two kinds of /w/ variant: a full glide 

and coarticulated /w/. In both of these two types, the consonants 

preceding /w/ have longer VOT than the corresponding 

consonants directly followed by a vowel. 

We now discuss other kinds of variant where /CwV/ and /CV/ 

are not differentiated by VOT. /W/ can be categorically deleted. 

Categorical deletion of /w/ is indicated by the absence of any 

differences in VOT, F1 and F2. Table 6 shows that /w/ was 

categorically deleted in 5.5% of the tokens (6 occurrences) for 

both females and males. 

Table 6 shows the vowel context effect on /w/ deletion. It 

suggests that /w/ is less likely to be deleted before /a/ than 

before a front vowel. This further supports Silva’s (1990) 

observation that /w/ is more commonly realized as [w] before a 

back vowel than before a front vowel. 

Table 6. Number of occurrences of /w/ deletion depending on 
vowel context 

Following 
vowel

Females Males

i 3 1
e 2 4
a 1 1

Sum 6 6

On the other hand, F2 difference without VOT difference is 

indicative of the variant where /w/ overlaps the preceding 

consonant and the consonant is realized as labialized or fronted. 

For example, /w/ may not be temporally separable from the 

consonant but the labial constriction of [w] or frontness of [ч] 

can be present. Such overlapping /w/ was realized as a labialized 

consonant in 32 and 38 occurrences for females and males, 

respectively. It was also realized as a fronted consonant in 17 

and 32 occurrences for females and males, respectively. The 

vowel effect observed in other /w/-variants was also evident in 

the overlapping /w/. In other words, when /w/ overlaps the 

consonant, it is labialized, represented as [w], more often before a 

back vowel than before a front vowel, while it is fronted, 

represented as [ч], more often before a front vowel than before a 

back vowel, as shown in Table 7.

Table 7. Number of occurrences of overlapping /w/ in vowel 
context 

Following 
vowel

Females Males

[w] [ч] [w] [ч]

i 8 13 6 18

e 8 4 12 9

a 16 0 20 5

Sum 32 17 38 32

Table 8 summarizes the results of /w/-variants so far discussed 

in terms of acoustic cues. 
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Table 8. A summary of /w/-variants (+: longer VOT, higher; ─: 
lower; Ø: no difference)

Variants of /w/

Females Males

Acoustic correlates: 
/CwV/ in 

comparison with 
/CV/

Occurrence 
counts 

(percentage)

Occurrence 
counts 

(percentage)
VOT F1 F2

A full 
glide 

[w] 19 (17.6%) 10 (9.2%) + ─

[ч] 11 (10.2%) 1 (1%) + ─ +
Coarti-
culation

[w] 10 (9.3%) 13 (12.1%) + Ø ─

[ч] 12 (11.1%) 5 (4.6%) + Ø +

Overlap
[w] 32 (29.6%) 38 (35.2%) Ø Ø ─

[ч] 17 (15.7%) 32 (29.6%) Ø Ø +

Deletion
Ø 6 (5.5%) 6 (5.5%) Ø Ø Ø

Etc. 1 (1%) 3 (2.8%)    
Sum  108 (100%) 108 (100%)    

3.2.3 Fundamental frequency (F0)

We examined whether pitch plays a role in determining 

/w/-variants. F0 was measured at 20 ms after voicing onset. Table 

9 illustrates F0 values of the vowel following /Cw/ and /C/. 

Table 9. Pitch measurements

Conso
nant 

Female Male

F0 (Hz)
F0 

difference 
(Cw-C)

t-test F0 (Hz)
F0 

difference
(Cw-C)

t-test

t 215.44
1.83 0.75

111.05
3.22 0.07tw 217.27 114.27

k 220.38
0.33 0.79

109.61
2.44 0.14kw 220.72 112.05

th 290.94
-1.44 0.83

155.16
3.77 0.33thw 289.5 158.94

kh 305.44
-3.94 0.58

158.88
2.11 0.73khw 301.5 161

tt 268.83
-4 0.83

139.36
6.30 0.06ttw 264.83 145.66

kk 272.77
5.94 0.58

143.19
1.30 0.75kkw 278.72 144.5

F0 values between the vowels following /Cw/ and /C/ were not 

significantly different from each other. It suggests that F0 is not 

indicative of /w/-deletion. However, ANOVA tests for lax, 

aspirated and tensed consonants indicate that F0 differed 

depending on the manner of consonants, regardless of the 

existence of /w/, as given in Table 10. 

Table 10. ANOVA tests for lax, aspirated and tense consonants 
with respect to F0 (*: p<0.001)

Conso-
nant

Female Male 
Mean 
(Std): 

Hz
F p-value

Mean 
(Std): 

Hz
F p-value

Lax
217.91
(16.8)

139.7 <.0001*

110.33
(5.9)

186.4 <.0001*Asp
298.19
(22.29)

157.02
(12.7)

Tensed
270.8

(22.81)
141.27
(11.3)

Lax + w
218.88
(16.19)

83.3 <.0001*

113.16
(4.02)

257.6 <.0001*Asp + w
295.5

(22.18)
158.97
(11.68)

Tensed + 
w

271.77
(34.12)

145.08
(8.92)

Post-hoc comparison shows that F0 after laryngeal consonants, 

aspirated or tensed, was significantly higher than that after lax 

consonants (p<0.001) (Jun 1993). 

We conclude that F0 does not contribute to the determination 

of /w/-variants. 

4. Discussion 

We have shown that postconsonantal /w/ can be realized as 

four different variants based on VOT, F1 and F2 differences 

between /CwV/ and /CV/. Firstly, /w/ is realized as a full glide. 

The significant F2 lowering effect at voicing onset in addition to 

VOT and F1 differences manifests a high back full glide. In 

general, the following back vowel triggers such a variant. 

However, /w/ is also realized as a high front glide (Yun 2005). 

Such a variant is attested by VOT and F1 differences and the 

higher F2 values in the /CwV/ sequence than in the /CV/ 

sequence. Both females and males exhibited such a variant before 

front vowels. That result supports Yun’s (2005) study. Secondly, 

/w/ is not deleted but coarticulated with the following vowel. 

Such a variant is demonstrated by VOT and F2 differences but 

without F1 difference. Given that /w/ is realized as two types of 

full glides, F2 differences indicate whether it is realized as a 

[w]-coarticulated vowel or [ч]-coarticulated vowel. Thirdly, /w/ is 

categorically deleted, as indicated by the absence of any 

differences in VOT, F1 and F2. Fourthly, /w/ overlaps a 

consonant and the labial constriction of [w] or the frontness of 

[ч] are present. F2 difference without VOT difference is 

indicative of such a variant. Furthermore, F2 comparison is in 
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line with Silva’s (1991) contention in that /w/-deletion is more 

inhibited after a tense consonant than after other manners of 

articulation.

In contrast to previous studies, this study reports only a small 

percentage of /w/-deletion, i.e., 5.5% of the tokens. Therefore, we 

surmise that previous studies lumped w-deletion and overlapping 

/w/ together as /w/-deletion. Henceforth, these two /w/ variants, 

deletion and overlap, are referred to as /w/-deletion. Close 

examination of these two variants also confirms the manner of 

articulation effect on /w/-deletion.

Table 11. Number and percentage of /w/-deletion and overlapping 
based on manner of articulation

Variants of 
/w/

Females (55 occurrences) Males (76 occurrences)

 
Deletion or 
overlapping

Preceding consonant Preceding consonant

Lax Asp Tensed Lax Asp Tensed

23 
(42%)

23
(42%)

9
(16%)

29 
(38%)

31
(41%)

16 
(21%)

The results in Table 11 indicate that the presence of a 

preceding tense consonant inhibits /w/-deletion, which is 

consistent with Silva’s (1991) contention. 

Silva (1991) and Kang (1997) make different claims on /w/ 

deletion with respect to place of articulation. Silva (1991) 

maintains that /w/ is less likely deleted when preceded by a velar 

than by non-velars, while Kang (1997) asserts that it is more 

likely deleted after a labial. Table 12 suggests that Silva’s 

contention does not hold since the velar consonants triggered /w/ 

deletion more than the coronal consonants for females but they 

triggered it as much as the coronal consonants for males. 

Table 12. Number of occurrences of /w/-deletion and overlapping 
based on place of articulation

Variants of /w/ Females (55) Males (76)

Deletion or 
overlapping

Preceding consonant
Preceding 
consonant

Cor Vel Cor Vel

20 35 38 38

However, we cannot verify Kang’s (1997) claim since we have 

not studied the cases where the consonant of interest is a labial. 

The generalizations made in this paper are also supported by 

the data of mispronunciations made in broadcast (NAKL 2000, 

2001). Table 13 illustrates the number of such mispronunciations 

reported in NAKL 2000, and in parentheses are the data for 

NAKL 2001.

Table 13. Occurrence counts of /w/-deletion (NAKL 2000, 2001)

Place of 
articulation

Cw\Following 
Vowel

i e ə a Sum

Labial
pw   (1) 1(1)

4
mw   1  

Alveolar

tw 1(2) 7(2) (1)  
 
21

sw 2(5)    

nw    (1)

Alveopalatal
cw (2) (1)   

22
chw 4(1) 12(2)   

Velar kw 3(2) (1) 6(1) 14(1) 28

word-initially w  (1)   1

Sum  22 26 10 18 76

The numbers represent the token frequencies as opposed to the 

type frequencies. The results in Table 13 are in general consistent 

with the generalizations made in this paper. Firstly, /w/-deletion is 

observed more often before front vowels than before back vowels. 

Secondly, alveolar and velar consonants trigger /w/-deletion about 

the same degree.5) Third, no data show /w/-deletion after a tensed 

consonant. In addition to these generalizations that are consistent 

with the ones made in this paper, Table 13 reveals three more 

facts concerning /w/-deletion. First, /w/-deletion occurs not only 

post consonantally but also word-initially. Second, sonorants and 

fricatives also trigger /w/-deletion. Third, /w/-deletion also takes 

place after alveopalatal consonants.

/W/-deletion generally occurs quite frequently in Korean. Such 

frequent /w/-deletion explains why umlaut also occurs across /w/ 

as in /sakwita/ [sægida] ‘to date’, /p’yətakwi/ [p’yədægi] ‘a bone’. 

That is to say, umlaut occurs before /i/ in Korean; e.g., /talimi/ 

[tærimi] ‘an iron’. Therefore, the application of umlaut in 

[sægida] is fed by /w/-deletion: /sakwita/ -> /sakita/ -> [sægida].

/W/-deletion in Korean also bears on second language 

acquisition and loan adaptation. English /w/ is always realized as 

low F2, regardless of its position (O’Connor et al. 1957; Sussman 

1994). Then acoustically different realizations between Korean /w/ 

and English /w/ in the postconsonantal position may affect 

5) The small number of w-deletions after a labial may be 
associated with the word frequency. The relevance of word 
frequency on w-deletion is beyond the scope of this paper. We 
leave this issue to further study. 
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pronunciation of English /w/ by Korean speakers. In other words, 

predominant /w/-deletion and overlapping /w/ in Korean can cause 

some difficulties in producing English /Cw/ clusters.

Korean learners of English in fact produce the English /kw/ 

sequence in three different ways: [kw], [k] or [kw] (Kim et al. 

2002; Lee 2004). Furthermore, acoustically different realizations 

between Korean /w/ and English /w/ also influence perception of 

English sounds in loan adaptation (Oh 2010). English/ tw/ and 

/kw/ clusters are adapted differently by Koreans. For example, 

English ‘queen’ is loaned as [khwin] without epenthesis but 

‘twin’ as [thɨwin] with epenthesis between /t/ and /w/ in Korean. 

Kang (2006) attributes such a different mode of loan adaptation 

between /tw/ and /kw/ clusters to the different F2 transitional 

pattern of /w/ in Korean and English. She claims that the 

perceptual distance between English /tw/ and Korean /tw/ is larger 

than that between English /kw/ and Korean /kw/. Likewise, 

acoustically different realizations of a sound between the native 

and target languages influence the production and perception of 

the target sounds. 

Several limitations of this paper need to be mentioned. Firstly, 

in the phonetic experiment, the applicability of /w/-deletion was 

not examined comprehensively regarding the places of articulation 

and various prosodic environments. Secondly, the sample size was 

small and phonetic results from a larger number of subjects are 

required in future study. Thirdly, some other possible acoustic 

cues need to be further investigated to cue the /w/-variants. 

Fourthly, there is also a need for systematic investigation to 

ascertain which acoustic properties play a more prominent role in 

determining the /w/-variants. We leave these shortcomings for 

further study. 

5. Conclusion

This study investigated to what degree and in which context 

the /w/ variants occur in Korean. The key study finding is an 

acoustic description of each /w/-variant. An acoustic experiment 

revealed that /w/-variants are defined as the acoustic similarities 

and differences in VOT, F1 and F2 between /CwV/ and /CV/. It 

was shown that the application of /w/-deletion is mainly 

determined by VOT, after which various kinds of variant are 

further determined by F1 and F2 differences at voicing onset. In 

contrast to formants and VOT, pitch was shown to play little role 

in determining the /w/-variants. Data from this study provide the 

first step in establishing measurable and reliable differences in the 

/w/-variants. Despite the study limitations described above, the 

study results provide a basis for explaining allophonic variants in 

terms of internal and external acoustic cues.
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