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Background. Lexical factors, such as word frequency or predictability, are known to have 
small but significant effects on speech production in a variety of languages (e.g. Aylett & 
Turk, 2004; Myers & Li, 2009). One such factor is phonological neighborhood density 
(PND), a measure of how many neighbors a word has through the substitution, deletion, or 
insertion of a single phoneme. For example, the English word cat has the neighbors hat (via 
substitution), cast (via insertion), and at (via deletion), among others. Words with low PND 
have been reported to have more centralized vowel pronunciations, and shorter vowel and 
word durations, than words with high PND (Munson & Solomon, 2004; Wright, 2004; 
Scarborough et al., 2015). More recently, however, it has been questioned whether these 
effects might arise simply as consequences of the phonetic environments of the target words, 
which most studies have not carefully controlled (Gahl, 2015). Additionally, data supporting 
claims of PND effects come only from English and French. Previous research on Korean 
(Holliday & Turnbull, 2015) failed to find evidence of a duration effect, but did not examine 
vowel articulation. Thus, the aim of the current study was to test the effect of PND on vowel 
articulation in Korean, using a carefully selected stimulus set that controls for potential 
phonetic environment effects.
Method. Twenty native speakers of Seoul Korean produced 28 high-frequency bisyllabic 
target words in the carrier sentence nayka ___ lako malhanta (“I say ___”). Ninety-two other 
words were used as fillers. Target words were selected from K-SPAN (Holliday et al., 2017) 
to comprise 14 high- and low-PND pairs. Table 1 provides a complete list of all targets. The 
members of each pair had nearly identical initial CVC sequences, ensuring that any observed 
effects would not be consequences of phonetic environment. Power analysis confirmed that 
this number of subjects and target words is sufficient to demonstrate an effect of similar 
magnitude to previously published findings. Estimates of the first and second formant 
frequency (F1, F2) were made at the midpoint of the vowel from the first syllable of each 
word. Additionally, vowel duration and f0 (over the first 10 ms of the vowel) were measured.
Results. The data were analyzed with linear mixed effects regression modeling. Vowel 
centralization was parameterized as Euclidean distance in F2 space from each talker’s mean 
F2 point. Models were constructed to predict vowel duration, vowel centralization, and vowel
f0. Fixed effects of PND, word frequency, and their interaction were included, along with 
random intercepts of talker and item, with by-talker random slopes of PND and word 
frequency. For the centralization model, vowel duration was included as a covariate due to 
the common correlation between these factors (Moon & Lindblom, 1994). No significant 
effects of any of the fixed effects were observed (all p > .05).
Conclusion. Contrary to previous claims about the effect of PND on vowel articulation in 
English (Munson & Solomon, 2004; Wright, 2004), the current study failed to find evidence 
for such effects in Korean, despite having sufficient statistical power and using carefully 
balanced stimuli. These results therefore suggest that previous findings of PND effects were 
due to phonetic environment effects, and further call into question the extent to which the 
concept of PND, as operationalized in studies of English, is meaningful for languages such as
Korean. This approach underscores the importance of careful cross-linguistic work in 
psychophonetic theorizing.



Low-density High-density Low-density High-density

간섭 /kans p/ʌ 간사 /kansa/ 굳이 /kut i/ɕ 구조 /kut o/ɕ

간접 /kant p/ɕʌ 간장 /kant aŋ/ɕ 상념 /saŋnj m/ʌ 상상 /saŋsaŋ/

간첩 /kant p/ɕʰʌ 간판 /kanp an/ʰ 술잔 /sult *an/ɕ 술상 /suls*aŋ/

공룡 /koŋnjoŋ/ 공문 /koŋmun/ 당근 /taŋk n/ɨ 당장 /taŋt aŋ/ɕ

공터 /koŋt /ʰʌ 공부 /koŋpu/ 조달 /t otal/ɕ 조작 /t ot ak/ɕ ɕ

국왕 /kukwaŋ/ 구경 /kukj ŋ/ʌ 중턱 /t uŋt k/ɕ ʰʌ 중간 /t uŋkan/ɕ

군복 /kunpok/ 군사 /kunsa/ 도둑 /totuk/ 도전 /tot n/ɕʌ

   
               Table 1: List of target word pairs.

References.
Aylett, M. and Turk, A. E. (2004). The smooth signal redundancy hypothesis: A functional 

explanation for relationships between redundancy, prosodic prominence, and duration in 
spontaneous speech. Language and Speech, 47(1): 31–56.

Gahl, S. (2015). Lexical competition in vowel articulation revisited: Vowel dispersion in the 
Easy/Hard database. Journal of Phonetics, 49: 96–116.

Holliday, J. J. and Turnbull, R. (2015). Effects of phonological neighborhood density on word
production in Korean. Proceedings of the 18th International Congress on Phonetic 
Sciences. 

Holliday, J. J., Turnbull, R., and Eychenne, J. (2017). K-SPAN: A lexical database of Korean 
surface phonetic forms and phonological neighborhood density statistics. Behavior 
Research Methods.

Moon, S.-J. and Lindblom, B. (1994). Interaction between duration, context, and speaking 
style in English stressed vowels. Journal of the Acoustical Society of America, 96(1): 40–
55

Munson, B. and Solomon, N. P. (2004). The effect of phonological neighborhood density on 
vowel articulation. Journal of Speech, Language, and Hearing Research, 47: 1048–1058.

Myers, J. and Li, Y. (2009). Lexical frequency effects in Taiwan Southern Min syllable 
contraction. Journal of Phonetics, 37: 212–230.

Scarborough, R., Styler, W., and Marques, L. (2015). Coarticulation and contrast: 
Neighborhood density conditioned phonetic variation in French. Proceedings of the 18th 

International Congress on Phonetic Sciences.
Wright, R. (2004). Factors of lexical competition in vowel articulation. In J.J. Local, R. 

Ogden, & R. Temple (Eds.), Papers in Laboratory Phonology VI. Cambridge: Cambridge 
University Press.


