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This study explored the acoustic characteristics of second-dialect speech 
that give rise to its accent perception. Specifically, North Korean (NK) dialect 
speech samples were collected from NK refugees in Seoul, South Korea. The 
simple sentences to evaluate potential phonetic predictors of NK accent were 
constructed and then six of them to test the vowel contrasts of /o-ʌ/ and /u-i/, 
acoustic cues for stops, place cues for affricates, and intonation features were 
selected by trained phoneticians. Forty-nine native Korean speakers of the Seoul 
South Korean (SK) dialect rated the accentedness of the sentences produced 
by 34 NK participants. The results of the accent ratings as well as the acoustic 
measurements revealed that the contrast of the vowel pair /o-ʌ/, which had 
the opposite spectral relationship to that in the SK dialect, played the most 
important role in robustly predicting NK dialect accent. The contrast between 
lenis and aspirated stops showed its lowest rating, and NK speakers used both 
Voice Onset Time (for NK) and F0 (for SK) cues. The current results contribute 
to second-dialect acquisition by providing invaluable empirical data from NK 
refugees, which are still underexplored in this field. 

KEYWORDS 

second-dialect accent rating, phonetic sources of second dialect, North Korean 
refugees, vowels, consonants, intonation 

1 Introduction 

Regional accents that differ from those of listeners impede higher levels of language 
processing, much as the processing words in foreign-accented speech can be more effortful 
and error-ridden than in native accents (Arnhold et al., 2020; Floccia et al., 2009). e 
present study explores the acoustic predictors of perceived regional accent, based on the 
understudied North Korean (NK) dialect produced by NK refugees residing in the Seoul 
metropolitan area. Although North and standard Seoul South Korean (SK) dialects are 
mutually intelligible, linguistic divergence has been observed in phonology, morphology, 
grammar, pragmatics, and most noticeably, in the lexicon, mainly because North and South 
Korea have used different language policies since their separation aer the Korean War. 
North Korea banned the use of Chinese characters and prohibited the inux of loanwords 
in terms of nativizing them, whereas South Korea was open to non-native words, actively 
accepting foreign and loan words, both Sino-Korean and Indo-European (Choi, 2025; Lee, 
2022; Sohn, 2001). e geo-political separation and different language policies led SK and 
NK that were originally the same to experience linguistic divergence, and today, the North 
Korea and South Korea are considered two different countries. Aer 1990, many North 
Koreans moved to the South because of severe poverty. As of March 2025, there were a 
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total of 34,352 refugees from NK living in South Korea (e Ministry 
of Unication in Korea). Upon arrival, the refugees attend an 
adaptation program supported by the SK government to learn about 
the culture, language, and career paths in South Korea. As most 
NK refugees are stigmatized because of their economic status, many 
attempt to adapt to the SK community by hiding their NK identity 
and language (Kang and Yun, 2018). 

e main goal of the present study was to identify the sources 
of the primary acoustic characteristics of NK dialect accents. Since 
we are exposed to a variety of NK dialects in SK society, not just one 
particular dialect, we explored the acoustic sources of the perceived 
NK dialect accents produced by NK speakers from different 
backgrounds. For this purpose, we used the methodology employed 
in previous studies on the phonetic sources of perceived foreign 
(L2) accents. Many studies have investigated the acoustic sources 
of perceived foreign accents (Anderson-Hsieh et al., 1992; Jilka, 
2000; Sereno et al., 2016; Wayland, 1997). For example, Wayland 
(1997) examined the production of ai vowels, consonants, and 
tones produced by native English speakers, focusing on which 
acoustic parameters inuence native (L1) listeners’ judgments of 
the perceived degree of accentedness. She found that among 
segments, only vowel differences in the spectral, as opposed to 
temporal, dimensions contributed to accentedness, indicating the 
larger role of vowel features than others in the rating of L2 
accents. Idemaru et al. (2019, 2021) explored the acoustic sources 
of foreign accent in L2 Japanese produced by English and Mandarin 
learners. When examining segmental (vowels and stops) and 
suprasegmental (rhythm, tone, and uency) features, they found 
one of the prosodic features (pitch accent and intonation) to be a 
strong predictor of foreign accent across the two L1 backgrounds, 
which was signicantly stronger than the other prosodic features, 
vowels, and stops. us, previous studies suggest that the degree 
of foreign accents differs according to the sound contrast types in 
L1–L2 pairs. 

Studies have reported that the phonetic differences between NK 
and SK dialect are mainly observed in segments such as vowels or 
consonants. First, Table 1 presents the vowel inventory of NK and 
SK dialects. 

Before the Korean War, Korean monophthongs comprised 10 
monophthongs (/i, e, ε, ʌ, i, o, u, a, y, ø/; Shin et al., 2013). However, 
most SK speakers do not retain all of the monophthongs. First, 
/ε/ has been raised to and neutralized with /e/ (Eychenne and 
Jang, 2015; Lee and Cho, 2021). For example, Eychenne and Jang 
(2015) have investigated the production of /e/ and /ε/ across the 
different regional dialects and gender groups of younger generation 
speakers; they found that the contrast of these two vowels was 
largely lost. Moreover, Kang (2014) reported that when partitioned 
by age and gender, the /e-ε/ contrast seems marginally retained by 
older male speakers (specically those born before 1962) in word-
initial position alone. Second, /y/ and /ø/ have been diphthongized 
to /wi/ and /wε/, respectively (Kang and Yun, 2018; Shin et al., 
2013). From ∼1990, in both natural and real speech, these two 
vowels were never produced as monophthongs. Consequently, 
the SK dialect has seven monophthongs. Additionally, in SK, the 
vowel /o/ has been raised toward /u/ (Han and Kang, 2013), 
which in turn led to the closeness of /u/ to /i/ (Kang, 2014; 
Kang and Kong, 2016). Han and Kang (2013) examined these 

TABLE 1 Inventory of monophthongs in Standard Korean—South Korean 
(i.e., Pyojuneo) and North Korean (i.e., Munhwaeo; Kang et al., 2024). 

Front Back 

Unrounded Rounded Unrounded Rounded 

High i y i u 

Mid e ø ʌ o 

Low ε ɑ 

two vowels’ acoustic characteristics and their Euclidean distance; 
they observed that /o/ became increasingly approximated with /u/, 
particularly in younger female speakers and non-initial positions. 
More recently, Kang (2014)—based on the analysis of a large corpus 
of data—observed that the vowels /i/ and /u/ are realized with a 
higher F2 (equivalent to a more front vowel quality) among younger 
speakers. Based on this phenomenon, she argued that the SK vowel 
system appears to be undergoing the chain-shi change of the three 
vowels /i, u, o/. 

Unlike the SK vowels, few systematic phonetic studies have 
examined NK vowels. Based on the results of previous empirical 
studies on NK refugees, the NK dialect likely maintains the 10-
(Lee and Idemaru, 2024) or 8-vowel system of monophthongs, 
with the diphthongization of /y/ and /ø/ (Lee and Ramsey, 2000). 
Namely, /e/ has lower F1 values (equivalent to a higher vowel 
quality) than /ε/, without overlapping values. e vowel /i/ is 
produced in the back region of the vowel space, close to /u/. 
Additionally, NK and SK dialects differ in the spectral qualities of 
/o/ and /ʌ/—in NK, /o/ is lower than /ʌ/, while the opposite is 
true in SK. 

Regarding consonants, NK and SK dialects reportedly differ 
in their use of acoustic cues for stops. Although both dialects 
have a three-way contrast in stops, namely lenis, fortis, and 
aspirated, the primary acoustic cues used to distinguish stops differ 
between the two. Before the early twentieth century, stops were 
historically distinguished based on the duration of their Voice 
Onset Time (VOT; Cho et al., 2002). e VOT values of stops 
are the shortest for fortis, moderate for lenis, and the longest for 
aspirated. However, recent phonetic studies (Bang et al., 2018; Kang 
and Guion, 2008; Silva, 2006) have shown that the SK dialect has 
considerable overlap of VOT values between lenis and aspirated 
stops; therefore, VOT is no longer a salient cue to differentiate 
them. Instead, the F0 in the vowel following the stop is used as 
the primary cue to differentiate lenis and aspirated stops, with a 
lower F0 for lenis stops than for aspirated stops. As a result, the 
three stops in SK appear to be distinguished based on VOT and 
F0: a very short VOT and high F0 for fortis stops, a long VOT 
and low F0 for lenis stops, and a long VOT and high F0 for 
aspirated stops. 

By contrast, the production patterns of NK stops remain largely 
unknown owing to the lack of systematic phonetic studies on NK 
consonants. However, the results of previous studies on the NK 
refugees living in Seoul, South Korea (Kang and Yun, 2018; Lee et al., 
2025) reveal that NK speakers distinguish the three stop categories 
by VOT, and F0 was not utilized robustly. In Lee et al. (2025), 
NK refugees participated in the tasks of reading aloud one-syllable 
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words and short phrases, as well as a sociolinguistic interview. e 
results indicated that NK speakers distinguished the three categories 
of stops by VOT in all tasks, except for the phrase reading where 
fortis and lenis stops were barely distinguishable, while F0 was not 
utilized as robustly by NK speakers as by SK speakers. Although 
the empirical data on NK stops have focused on the two different 
dialects such as the Hamgyeong (Kang and Yun, 2018) and Pyongan 
dialects (Lee et al., 2025), these studies suggest that NK stops are 
still distinguished by VOT, and that the process of acquiring the 
second dialect remains incomplete. is has resulted in a major 
discrepancy in the phonetic characteristics of stops between the NK 
and SK dialects. 

Similar to stops, the affricates in NK and SK have a three-
way contrast, such as lenis, fortis, and aspirated; however, prior 
studies reported that NK speakers articulate affricates in a more 
anterior position than do SK speakers. Although the place of 
articulation of affricates in SK has been variably described as 
“palatal,” “postalveolar,” or even “alveolar,” previous studies have 
demonstrated more posterior articulation of SK affricates than 
alveolar fricatives (/s, s’/; Anderson et al., 2004; Kang and Kochetov, 
2010). More recently, Kong et al. (2014) examined young SK 
speakers using the spectral peak frequency as an acoustic index 
of the place of articulation and found gender-related variations. 
e constriction locations of the females’ affricates were closer to 
or as anterior as the alveolar fricatives, while the males’ affricates 
were still posterior to the alveolar fricatives, supporting the post-
alveolar place of affricates. erefore, they argued that this gender-
specic variation in SK affricates may represent an ongoing sound 
change led by female speakers. By comparison, no research has 
investigated the place of NK affricates. Prior studies based on NK 
refugees residing in the Seoul metropolitan area from Northern 
Hamgyeong dialect (Kang and Yun, 2018) and Mandarin-Korean 
bilinguals using Northern Hamgyeong dialect or Pyongan dialect 
(Schertz et al., 2017) might provide a hint regarding the location of 
the NK affricates: Both groups of NK speakers produced the /ʨ/-
initial words in various vowel contexts (including /i/) with higher 
center of gravity (COG) values than those of SK speakers. is 
result may indicate the NK speakers’ more anterior articulation 
of affricates. 

Unlike segments, objectively veried data are lacking on the NK 
dialect’s prosodic characteristics. In the SK dialect, the intonation 
structure is hierarchically organized such that an Intonational 
Phrase (IP) comprises one or more Accentual Phrases (APs), 
which in turn can have one or more words. e AP has the 
primary pitch pattern of “THLH” where “T” is realized as “H” 
if the vowel is preceded by fortis or aspirated consonants and 
“L,” elsewhere. e nal syllable of the IP has a boundary tone; 
thus, the “H” in the last syllable of “THLH” is realized as 
“L” or “HL” in the statement sentences, and “H” or “LH” in 
the interrogative sentences (Jun, 2000). For the NK dialect, Lee 
and Cho (2021) impressionistic descriptions stated that the AP 
has the primary pitch pattern of “falling” (a pattern whereby 
the rst syllable is “H” and the last syllable is “L”; “H…L”), 
and in the IP, the last syllable is associated with the boundary 
tone, namely, “L” for the statement sentences, and “H” for the 
interrogative sentences. However, experimental studies have not 
validated these impressionistic descriptions. Considering the dearth 

of relevant acoustic studies on NK prosody, exactly how the pitch 
patterns of NK speakers’ AP and IP differ from those of SK 
speakers and whether NK speakers’ pitch patterns are associated 
with their perceived NK accent remains unclear. Notably, NK 
speakers may produce sentences exhibiting the same prosodic 
pattern as SK speakers, or other unknown features may emerge in 
their productions. 

Given that NK and SK differ in these segmental and presumably 
suprasegmental features, this study aims to explore the potential 
acoustic sources of the NK accent produced by NK refugees 
living in the Seoul metropolitan area. Specically, we constructed 
target sentences, each containing one of the phonetic features in 
which the two dialects were shown to exhibit discrepancies. e 
phonetic features included vowel formants, VOT and F0 values of 
stops, place cues of affricates, and intonation contours. e target 
sentences produced by NK refugees were then presented to and 
rated by SK speakers. e accent ratings enabled us to evaluate 
the acoustic features that contributed the most to the perceived 
NK accent. 

2 Method 

2.1 Stimuli creation 

e construction of the stimulus items for the rating task 
comprised three stages: preparation of the original stimuli, 
NK speakers’ production of the target utterances, and trained 
phoneticians’ analysis of the target utterances for stimulus selection. 

2.1.1 Preparation of the stimuli 
e phonetic targets were three vowel pairs (/æ, ε/, 

/i, u/, /o, ʌ/), two stop consonant pairs (/p, ph/, /k, kh/), 
two affricate consonant pairs (/ʨ, ʨh/, /ʨ, ʨ’/), and three 
intonation pairs (3σ PP with L/H, 4σ PP with L/H, and 
5σ PP with L/H). Each target sound pair was included 
in a carrier sentence. For example, the vowel pair /æ, ε/ 
appeared in the sentence /mε.mil.i.laη.mæ.sil.i.jo/ “buckwheat 
and plum.” We ensured that the carrier sentences were as 
simple as possible so the target sound would be prominent 
and other phonetic features would be less noticeable or 
unnoticeable. e delayed repetition technique (Flege et al., 
1995, 2006) was used to elicit the target utterances, as shown 
in Table 2. 

Question-answer pairs were constructed, and the answers in 
each pair comprised the target sounds for analysis. A complete 
list of the dialogues (question-answer pairs) is provided in 
Supplementary Table 1. e elicitation materials were produced and 
recorded by two female NK dialect speakers in a soundproof booth 
using a Tascam (HD-P2) solid-state recorder and a microphone 
(Shure KSM 44). Question and answer sentences were recorded by 
two speakers, respectively. e recorded utterances were sampled 
at 44.1 kHz (16-bit resolution) on a PC, and the answers were used 
for ratings. One speaker was 58 years old, from the Pyongan and 
Yanggang provinces, and the other was 63 years old, from the 
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TABLE 2 Sample dialogues eliciting target utterances (with the target sound in bold; σ, syllable; PP, phonological phrase; L, beginning with a low tone). 

# Targets Questions Answers 

1 Vowel /æ; ε/ /si.ʨaη.ε.sʌ.mwʌ.sa.o.sjʌs’.ʌ.jo/ 
“What did you buy in the market?” 
< 시장에서뭐사오셨어요?> 

/mε.mil.i.laη.mæ.sil.i.jo/ 
“buckwheat and plum” 
< 메밀이랑매실이요.> 

2 Consonant /p; ph / /o.nil.pa.ta.nal.s’i.ʌ.t’æ.jo/ 
“What’s the weather like in ocean today?” 
< 오늘바다날씨어때요> 

/pa.lam.ε.pha.to.ʨh i.nε.jo/ 
“It’s windy and wavy” 
< 바람에파도치네요.> 

3 Intonation 3σ PP with L /jak.kuk.ε.ʌn.ʨε.kal.kʌ.ε.jo/ 
“When are you going to the pharmacy?” 
< 약국에언제갈거예요?> 

/i.kʌs.man.ta.ha.ko.na.kal.kε.jo/ 
“I’ll nish this and leave” 
< 이것만다하고나갈게요.> 

Pyongan and Hamgyeong provinces. Both speakers had lived in 
South Korea for 5 years. 

2.1.2 NK participants’ production of the target 
utterances 

e materials were aurally presented through headphones 
(Sennheiser HD 600) in a question-answer-question sequence, as 
shown in Table 3. 

Aer hearing the question, participants were instructed to 
repeat the answer produced by speaker #2. e purpose of the 
delayed repetition task was to prevent direct imitation from sensory 
memory. In each trial, the participants rst saw the written direction 
of the experiment presented at the center of the computer; this was 
followed by two sentence pairs for practice that were not included in 
the analysis. When participants clicked the mouse, the experiment 
began with 20 dialogues in one block (Block 1), followed by another 
block (Block 2). e 20 dialogue sets were presented twice in the 
two separate blocks. When participants produced the sentence, 
they pressed the “next” button on the computer screen, which 
led to the following dialogue set of sentences. Within each block, 
the presentation order of the target sentences was randomized. 
Between the blocks, the participants were allowed to rest for as 
long as necessary. e participants’ responses were recorded, aer 
which completed a questionnaire regarding their demographic 
and language background information. e participants were 
tested individually in a soundproof booth and the task lasted 
∼15 min. 

irty-four refugees from NK served as participants in the 
production task. e participants comprised 26 females and 8 males, 
with ages ranging from 20 to 80 years (m = 52.38, SD = 17.32). ey 
were born in various regions of North Korea, including Pyongan 
(n = 7), Hwanghae (n = 2), Hamgyeong (n = 22), Yanggang (n 
= 2), and Kangwon (n = 1). e age at which they had arrived 
in South Korea ranged from 10 to 68 years (m = 38.49, SD = 
16.43). Most participants (n = 22) stayed in China for 0.4–17 
years (m = 7.43, SD = 5.05) before entering South Korea. eir 
length of residence in South Korea ranged from 6 to 23 years (m 
= 13.78, SD = 4.64). e relative use of NK and SK dialects as 
self-reported by NK participants was, on average, 29% (range = 
0–100, SD = 36.87) and 53.38% (range = 1–100, SD = 37.64) for 
NK and SK, respectively. Of the participants, 56% attended school in 
South Korea. 

TABLE 3 A sample of a dialogue in delayed repetition paradigm. 

1 Question (female #1) /si.ʨaη.ε.sʌ.mwʌ.sa.o.sjʌs’.ʌ.jo/ 
“What did you buy in the market?” 

2 Answer (female #2) /mε.mil.i.laη.mæ.sil.i.jo/ 
“buckwheat and plum” 

3 Question (female #1) /si.ʨaη.ε.sʌ.mwʌ.sa.o.sjʌs’.ʌ.jo/ 

4 Answer (participant) ————————————— 

2.1.3 Trained phoneticians’ analysis of the target 
utterances for selection of the stimuli 

To verify that the 20 sentences contained the acoustic predictors 
of NK accents as intended by the authors, NK participants’ 
productions of the target utterances were carefully examined by 
three trained female phoneticians who were native SK speakers, 
aged 33, 34, and 39 years. ey were born and raised in the 
Seoul metropolitan area and are experts in Korean phonetics. Of 
the 680 recorded tokens (34 speakers × 20 sentences), 11 were 
excluded from the analysis owing to mispronunciations, incorrect 
productions, or deletion of the target sounds. e three raters 
heard each of the remaining 669 tokens and judged them in two 
stages: they rated each utterance for the degree of the NK accent, 
using a seven-point Likert scale (1 = no accent at all, 7 = very 
strong accent) and specied which of the three factors, including 
consonant, vowel, and intonation, contributed most to the NK 
accent, if any. e experiment was administered in a soundproof 
booth using PRAAT (version 6.4.21) MFC on a PC (17Z90R-
ED7VK). Aer practicing with four tokens, the raters heard each 
target utterance through headphones (Sennheiser HD 600) and 
pressed the buttons on the computer screen for accent rating from 1 
to 7, the main predictor of accent rating, respectively. e 16 buttons 
for “vowel,” “consonant,” “intonation,” and all possible combinations 
of the two or three predictors with the different presentation orders 
(e.g., “vowel, intonation,” “intonation, vowel, consonant”) appeared 
on the computer screen. e option of “others” was additionally 
provided for the response of the rating “1,” namely, the case in which 
the token was judged as having no accent at all. e raters were 
allowed to hear the utterance twice, using the “again” button. All 
tokens were presented in 14 blocks. e order of the utterances 
within a block was randomized. e results of the rating by three 
phoneticians are presented in Table 4. 
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TABLE 4 The responses of the three raters for each sentence as a function of the contributing factors (vowel, consonant VOT, place of affricates, 
intonation; i, intonation; v, vowel; c, consonant) (target sounds in bold). 

# Sentence Mean rating score The first choice The second choice 

Source % Source % 

1 /mε.mil.i.laη.mæ.sil.i.jo/ 
“buckwheat and plum” 
< 메밀이랑매실이요.> 

2.64 i 34.2 iv 13.2 

2 /mæ.mi.ha.ko.mε.t’u.ki.jo/ 
“Cicadas and grasshoppers” 
< 매미하고메뚜기요.> 

2.92 i 34.2 iv 21.1 

3 /ku.lim.k’a.ii.ki.li.sε.jo/ 
“Draw the clouds” 
< 구름까지그리세요.> 

3.03 v 22.2 i 21.4 

4 /ki.lim.ʨh æk.il.ku.mæ.hæ.jo/ 
“I buy a picture book.” 
< 그림책을구매해요.> 

3.09 v 25.6 vi 21.4 

5 /ʌ.lin.i.nin.o.nil.k’a.ʨi.jo/ 
“For children, until today” 
< 어린이는오늘까지요.> 

3.88 vi 30.6 v 22.5 

6 /o.ʨʌn.pu.th ʌ.ʌ.ʨi.lʌ.wʌ.jo/ 
“I’m dizzy since morning” 
< 오전부터어지러워요.> 

4.37 vi 15.4 cv 9.4 

7 /pa.lam.ε.ph a.to.ʨh i.nε.jo/ 
“e waves are crashing in the wind” 
< 바람에파도치네요.> 

2.47 i 39.5 c 6.1 

8 /pha.lan.sæk.pa.ʨi.p’un.i.ʨjo/ 
“Just blue pants” 
< 파란색바지뿐이죠.> 

2.52 i 41.0 c 13.7 

9 /ko.læ.laη.kho.k’i.li.ʨjo/ 
“Whales and elephants” 
< 고래랑코끼리죠.> 

3.34 i 27.4 vi 12.8 

10 /kh o.ph i.nin.ko.ju.ʌ.ʨjo/ 
“Nosebleed is a native word” 
< 코피는고유어죠.> 

3.52 i 25.7 v 21.9 

11 /ʨh ʌ.im.ε.nin.ʨʌ.ʨh uk.hæs’.ʌ.jo/ 
“I saved at rst” 
< 처음에는저축했어요.> 

3.62 i 24.8 ci 12.0 

12 /ʨʌ.njʌk.ε.ʨhʌ.li.hal.kε.jo/ 
“I’ll deal with it in the evening” 
< 저녁에처리할게요.> 

3.19 i 25.4 cv 11.4 

13 /ʨa.pan.in.ʨ’a.tʌ.la.ko.jo/ 
“e seasoned one was salty” 
< 자반은짜더라고요.> 

3.05 i 32.4 c 14.4 

14 /ʨ’a.ʨiη.i.ʨa.jʌn.si.lʌp.ʨjo/ 
“Irritability is natural” 
< 짜증이자연스럽죠.> 

3.17 c 30.7 i 16.7 

15 /i.kʌs.man.ta.ha.ko.na.kal.kε.jo/ 
“I’ll nish this and leave” 
< 이것만다하고나갈게요.> 

2.9 i 52.1 v 6.8 

16 /i.kʌs.man.k’ith .næ.ko.na.kal.kε.jo/ 
“I’ll just nish this and leave” 
< 이것만끝내고나갈게요.> 

2.9 i 47.4 iv 13.2 

17 /i.kʌ.po.ki.po.ta.kwæn.ʨh 

anh.nε.jo/ 
“is is better than it looks” 
< 이거보기보다괜찮네요.> 

3.56 i 36.8 iv 14.9 

(Continued) 
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TABLE 4 (Continued) 

# Sentence Mean rating score The first choice The second choice 

Source % Source % 

18 /i.kʌ.sæη.kak.po.ta.kwæn.ʨh 

anh.nε.jo/ 
“is is better than I thought” 
< 이거생각보다괜찮네요.> 

3.29 i 34.3 c 8.6 

19 /ʨo.kim.ʌ.sæk.ha.ci.man.kwæn.ʨh 

anh.a.jo/ 
“It’s a little awkward, but it’s okay” 
< 조금어색하지만괜찮아요.> 

3.83 i 19.8 vi 9.9 

20 /ʨo.kim.ph i.kon.ha.ci.man.kwæn.ʨh 

anh.a.jo/ 
“I’m a little tired but I’m okay” 
< 조금피곤하지만괜찮아요.> 

3.14 i 26.1 c 11.7 

e nal selection of stimuli was processed as follows: First, 
if the contributing factor was agreed upon between the authors 
and the three raters, the corresponding sentences were selected as 
stimuli. Only a single sentence satised this criterion: /ʨ’a.ʨiη.i. 
ʨa.jʌn.si.lʌp.ʨjo/ “Irritability is natural,” constructed to evaluate 
the factor of place of affricates. All sentences for the vowel 
pair /e-ε/ (/mε.mil.i.laη.mæ.sil.i.jo/ “buckwheat and plum” and 
/mæ.mi.ha.ko.mε.t’u.ki.jo/ “cicada and grasshopper”) were excluded 
due to the low contribution of these two vowels in the NK accent. 
Given that both sentences for the factor of the vowel pair /u-i/ were 
shown to be contributing to the NK accent, the sentence with higher 
ranking scores was selected for stimuli (/ki.lim. ʨh εk. il.ku.mε.hε.jo/ 
“I’ll buy a fairytale book”). e two sentences for the vowel pair /o-
ʌ/ were judged to have the selections for vowel rst and intonation 
second; thus, the sentence with higher rating scores was selected 
(/ʌ.lin.i.nin.o.nil.k’a.ʨi.jo/ “For children, until today”). All sentences 
that considered VOT had the highest ranking of intonation choices, 
and thus, was included for stimuli (/ph a.lan.sæk.pa. ʨi.p’un.i. 
ʨjo/ “Just blue pants”). In all six sentences where intonation 
was considered, the factor of intonation was selected as the rst 
choice; however, only two sentences with the highest ranking 
scores (/i.kʌs.man.ta.ha.ko.na.kal.kε.jo/ “I’ll nish this and leave,” 
/i.kʌs.man.k’ith .næ.ko.na.kal.kε.jo/ “I’ll just nish this and leave”) 
were chosen among the six sentences, because the three raters 
identied that the intonation phrase (IP) boundary tones, rather 
than the second AP among the three AP phrases included in 
each target sentence exhibited noticeable intonation differences. 
Consequently, six sentences, as shown in Table 5, were selected as 
experimental stimuli, resulting in a total number of 203 tokens to be 
presented to listeners. 

2.2 Participants (raters) 

Forty-nine native Korean speakers of the SK dialect rated the 
accentedness of the sentences produced by the NK participants. 
e raters comprised 19 males and 30 females aged between 18 
and 39 years (mean = 25.47, SD = 4.51). All raters were born 
and raised in the Seoul metropolitan area, except for one speaker 
who had experience of residing in the Chungcheong area <1 year 
at age 7. None of the raters had resided outside Korea for more 
than 1 year (mean = 7 months, SD = 2.83 months). None of the 

participants reported speech or hearing disorders, and all were paid 
for their participation. 

2.3 Procedure of the accent rating task 

e participants were informed of the details of the 
experimental procedure and voluntarily provided informed 
consent before the experimental session. Each participant was 
tested individually in a sound-attenuated booth using Praat MFC 
(version 6.4.21; September 24, 2024). e participants judged 
the degree of the NK accent in each of the 203 stimuli, using 
a seven-point Likert scale (1 = no accent at all, 7 = strongly 
accented). When participants sat in front of a computer monitor 
wearing headphones, each trial began with an auditory presentation 
of a stimulus and the simultaneous visual presentation of the scale 
from 1 to 7. ey could replay the token up to two times. Aer 
they rated the token, they pushed the “next” button on the bottom 
of the screen, aer which the next token was presented auditorily. 
Before the trial began, a practice block of four trials was provided, 
the results of which were excluded from the analysis. All 203 tokens 
were presented in seven blocks (30 tokens for six blocks and 23 
tokens for one block), and the participants were allowed to rest 
in between blocks, if necessary. Randomization was performed 
for the tokens within each block. e rating task lasted ∼20 min. 
Aer the rating, participants completed a questionnaire on their 
demographic and language background information. 

3 Results 

3.1 Acoustic measurements 

3.1.1 Vowel (F1, F2) 
Each token produced by NK refugee participants was 

segmented, and the rst and second formant frequency (F1 and F2) 
values were measured at the steady state of target vowels /o, u, i, 
ʌ/, using Praat scripts and the rst author’s visual inspection and 
correction. Of the 134 tokens, only ve were manually corrected. 
e formant values were z-scored transformed for each speaker 
using Lobanov method (Lobanov, 1971) to allow for comparisons 
across gender and speakers. e F1 and F2 values of the four target 
vowels are shown in Figure 1. 
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TABLE 5 Stimulus sentences (target sounds in bold). 

# Sentence number Contributing factor Stimulus sentences 

1 S04 Vowel pair /u-i/ “I buy a picture book.” 
<ʨ그림책을구매해요> 

/ki.lim.ʨh εk. il. ku.mε.hε.jo/ 

2 S05 Vowel pair /o-ʌ/ “For children, until today” 
< 어린이는오늘까지요> 

/ʌ.lin.i.nin.o.nil.k’a.ʨi.jo/ 

3 S08 Consonant VOT “Just blue pants” 
< 파란색바지뿐이죠> 

/pha.lan.sæk.pa.ci.p’un.i.ʨjo/ 

4 S14 Place of affricate “Irritability is natural” 
< 짜증이자연스럽죠> 

/ʨ’a.ʨiη.i.ʨa.jʌn.si.lʌp.ʨjo/ 

5 S15 Intonation “I’ll nish this and leave” 
< 이것만다하고나갈게요> 

/i.kʌs.man.ta.ha.ko.na.kal.kε.jo/ 

6 S16 Intonation “I’ll just nish this and leave” 
< 이것만끝내고나갈게요> 

/i.kʌs.man.k’ith .næ.ko.na.kal.kε.jo/ 

e vowels /ʌ/ and /o/ produced by the NK speakers are in the 
opposite position to those of the SK speakers regarding vowel height: 
the vowel /o/ is lower than /ʌ/ in NK as above, while /ʌ/ is lower than 
/o/ in SK, although there are some overlapping values between these 
two vowels. However, there is no overlap between the other vowel 
pair, /i/ and /u/, as /i/ remains in the central region—similar to its 
position in SK—contrary to impressionistic descriptions suggesting 
that /i/ is close to /u/ in NK. It appears that NK refugee speakers 
quickly adapted to the SK dialect, pronouncing the vowel /i/ as far 
from /u/. 

3.1.2 Stop (VOT and F0) 
e two primary acoustic cues for distinguishing lenis from 

aspirated stops, VOT and F0, were measured, and the results are 
presented in Figure 2. Using the Praat script, the VOT onset was 
measured at the time of burst and VOT offset at the time of the rst 
visible indication of voicing (vowel), while F0 was extracted at the 
vowel midpoint (Bang et al., 2018). 

e mean VOT values for the lenis (/p/) and aspirated (/ph /) 
stops in Figure 2 (le) differ such that the lenis stops have a shorter 
VOT (mean = 21.9 ms) than the aspirated stops (mean = 81.1 ms), 
although the VOT values for the aspirated stops show larger inter-
speaker variation than those for the lenis stops. e mean VOT 
values in the present study are comparable to those of the NK 
speakers with more than 3 years of residence in South Korea, as 
reported by Kang and Yun (2017). To evaluate this observation, a 
mixed effects linear regression model was performed through the 
package lmer4 (Bates et al., 2015) with VOT values as a dependent 
variable, phoneme type (lenis vs. aspirated) as a xed factor, and 
participants as random intercepts. e statistical results revealed 
that there was a signicant effect of phoneme type on VOT values [β 
= 59.235, SE = 3.508, t(33) = 16.844, p < 0.001]. e mean F0 values 
in Figure 2 (right) also differed between lenis and aspirated stops. 
In both male and female speakers, the F0 values for the lenis stops 
were lower than those for the aspirated stops, and these differences 
were conrmed by statistical analyses [β = −33.889, SE = 6.563, 
t(8) = −5.164, p < 0.001 for male; β = −53.280, SE = 6.93, t(24) 
= −7.689, p < 0.001 for female]. e results in Figure 2 indicate 
that the NK participants employed both VOT and F0 as primary 
cues to distinguish lenis from aspirated stops, suggesting that they 

FIGURE 1 

Plot of Lobanov-normalized F1 and F2 values of the vowels /o, u, i, 
ʌ/ produced by NK refugee speakers. 

maintained the VOT acoustic cues used to differentiate these stops 
in their NK dialect. 

3.1.3 Affricate (COG) 
To evaluate the place of articulation for affricates (/ʨ/ and /ʨ’/) 

in the NK dialect, spectral COG values were measured, using a 10-
ms Hanning window at the of the frication noise in the affricates. 
e COG values were obtained using the function of “Get center 
of gravity” in Praat, with the default parameter for fricatives or 
affricates (power of 2). 

It is widely known that the COG values are generally higher 
among female than among male speakers, before /i/ than other 
vowels, and in fortis than lenis affricates (Schertz et al., 2017). 
us, our results cannot be directly compared with those of 
Kang and Yun (2018). In our study, both female and male 
speakers were used for lenis and fortis affricates before the vowel 
/ɑ/, while Kang and Yun (2018) employed only female speakers 
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FIGURE 2 

NK speakers’ distributions of VOT (Left) and F0 (Right) values for /p/ and /ph / (The bold horizontal line and small circle in each violin indicate the 
median and mean, respectively). 

FIGURE 3 

NK speakers’ distributions of COG values for /ʨ, ʨ’/ (the bold 
horizontal line and small circle in each violin indicate the median 
and mean, respectively). 

for the lenis affricates while including all seven vowels. If we 
selectively compare the results for the variables common to these 
two studies (female and lenis category), the mean COG values 
in the present study (Figure 3) seem similar to those of the NK 
refugee speakers reported in Kang and Yun (2018; ∼6,000 Hz). 
erefore, the present study’s NK participants had been changing 
how they produced affricates. Alternatively, Kang and Yun (2018) 
suggested that as affricates in SK undergo a sound change of 
fronting led by females (Kong et al., 2014), the use of anterior 
affricates is less stigmatized and thus, not easily associated with NK 
dialect features. 

3.1.4 Intonation (pitch contour) 
Unlike the impressionistic descriptions by Lee (2000), the 

realization of pitch did not substantially differ between NK and 

SK within the AP. erefore, we examined the pitch changes in 
the entire sentence, which revealed a difference between the two 
dialects in a prosodically higher category than in AP, namely, 
the IP. e IP is marked by a boundary tone (%) which is 
realized on the phrase-nal syllable in SK (Jun, 2000) and on 
the last two syllables in NK, with the pitch decreasing from the 
penultimate to the ultimate syllable (Lee, 2000). For example, in the 
IP /i.kʌs.man.ta.ha.ko.na.kal.k’ε.jo/ < 이것만다하고나갈께요> 
“I’ll nish this and leave” (s15), the last AP (/na.kal.kε.jo/) can be 
realized as “nakalkε(H)jo(L)” in NK but “nakalkε(L)jo(L)” in SK. 

In the acoustic analysis, two tokens among the 68 tokens 
(2 sentences × 34 speakers) were not included because of 
mispronunciation (e.g., [na.kal.kʌ.e.jo] for /na.kal.k’e.jo/) or 
sloppy pronunciation ([na.kal.k(e)]), which yielded 66 stimuli 
for analysis. To examine the IP boundary tone’s contribution 
to the NK accent, the F0 values for the four syllables in the 
IP nal position were measured, and z-score transformed to 
standardize across gender differences. Two patterns emerged in 
the F0 changes between the antepenultimate and penultimate 
syllables, namely falling and rising, which were considered 
characteristics of the SK and NK dialects in the impressionistic 
descriptions, respectively. 

As presented in Figure 4, the F0 values decreased for NK 
participants in the falling group but increased for those in the rising 
group from the second to the third syllable. Of the total stimulus 
tokens, 25.76% (n = 17 out of 66) were realized with the pattern for 
the rising group. 

To directly compare the IP’s pitch patterns between the two 
dialects, we further analyzed the pattern of IP boundary tones of 
SK speakers, using a large-scale speech corpus from the AI HUB 
(kt alpha Co., Ltd., 2021; https://www.aihub.or.kr/; the Ministry 
of Science and Information and Communication Technology of 
South Korea and the Korea Institute for the Promotion of Intelligent 
Information Society). e simple statement sentences recorded by 
46 SK speakers (18 males and 28 female speakers), ranging in age 
from 20 to 50 years, were randomly extracted from the speech 
corpus. e target sentences comprised four syllables and ended 
with /-jo/. e analysis of their intonation patterns revealed that, 
unlike NK refugee speakers, none of the SK speakers demonstrated 
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FIGURE 4 

NK speakers’ distributions of normalized F0 values across the four 
syllables in the intonational phrase boundary in Falling (left) and 
Rising (right) groups (the bold line in each figure indicates the mean 
F0 values). 

FIGURE 5 

The mean perceived NK dialect accent rating scores as a function of 
sentence condition (the bold horizontal line and small circle in each 
box indicate the median and mean, respectively). 

a rising pattern between the antepenultimate and penultimate 
syllables (Supplementary Figure 1). 

3.2 Accent rating 

A total of 9,947 tokens were used for the analysis, calculated 
based on six sentence conditions across 34 speakers, with one 
sentence token excluded, and multiplied by 49 participants. e 
mean perceived NK dialect accent rating scores for each sentence 
condition are shown in Figure 5. 

All six sentence conditions exhibited moderate NK accent rating 
scores, although there were large between-subject differences. is 
implies that each of the six factors represented in the target sentences 
contributed independently to the perceived NK accent to some 
degree. However, the target sentence s05, which contained the vowel 
pair /o-ʌ/, showed the highest rating score, while the sentence s08 
for evaluating the VOT contrast of stops showed the lowest rating. 
e remaining four sentence conditions had similar accentedness 
scores of close to three. To test the effect of the target sentence 
condition on the participants’ NK dialect accent rating scores, 
a repeated-measures ANOVA was conducted with the sentence 
condition (s04, s05, s08, s14, s15, and s16) as a within-subject factor. 
Only subject analyses (F1 analyses) were performed because of the 
relatively small number of sentence conditions (n = 6) for each of 
the 34 participants. ere was a signicant main effect of sentence 
condition [F(5,240) = 79.68, p < 0.001]. Based on this result, a mixed-
effects linear regression model using the packages lme4 and lmerTest 
(Bates et al., 2015) was used to evaluate the effect of each sentence 
condition on the NK dialect accent rating scores. 

Specically, a mixed-effects linear regression model with 
sentence condition as a xed factor and speaker as a random effect 
[accent scores ∼ sentence condition + (1|subject)]. All statistical 
analyses were performed at a signicance level of α = 0.05. e 
reference level was set to “s04” and the different sentence conditions 
represent relative changes to it. 

e results in Table 6 showed that sentence condition had a 
signicant effect on responses: s05 (/o/ and /ʌ/) had a signicantly 
higher mean value of accent scores than s04 (β = 1.047, p < 0.001), 
and s08 (the sentence containing the acoustic cues for stop VOTs) 
had a signicantly lower mean scores (β = −0.394, p < 0.001) than 
s04. ere was no signicant differences for s14 (β = −0.009, p 
= 0.87), and s15 and s16 each showed a small increase, but only 
s16 was marginally signicant (s15: β = 0.095, p = 0.088; s16: β 
= 0.11, p = 0.045). ese results indicate the target sentence that 
manipulated the vowel contrast of /o/ and /ʌ/ and the sentence 
containing the acoustic cues for stop VOT showed signicant effects, 
while one of the sentences with acoustic cues for intonation (i.e., s16) 
was marginally signicant (p = 0.045). is is surprising because 
the two sentences, s15 and s16, containing intonation features were 
similar in structure but presented different statistical results. Hence, 
we conducted a post-hoc analysis using the emmeans package (Lenth 
et al., 2021) to examine the effect of interest held between these two 
sentences. We found that the two sentences did not show signicant 
differences (p = 0.997); thus, they do not differ in their degree of 
accentedness (see Supplementary Table 2 for a complete pairwise 
comparisons among the six sentence conditions). 

Based on the two types of pitch patterns in the IP-nal position 
(i.e., falling and rising), we further examined whether these two 
intonation patterns directly inuenced the ratings of the NK dialect 
accent. Figure 6 shows the mean perceived NK dialect accent rating 
scores as a function of the rise and fall in pitch across a phrase. 

e stimuli containing a pitch rise within the IP-nal phrase 
(mean = 3.12) elicited higher NK accent ratings than those 
with a pitch fall (mean = 2.91). is difference was statistically 
signicant [estimate = 0.2302, SE = 0.0651, t(3,184) = 3.536, 
p < 0.001], suggesting that, while most NK speakers adapted 
to SK in the realization of IP-boundary tones, the remaining 
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TABLE 6 Fixed and random effects in a mixed-effects linear regression model (reference level = s04). 

Random effects 

Group Name Variance Std. dev. 

Subject (Intercept) 0.6501 0.8063 

Residual 2.5654 1.6017 

Fixed effects 

Estimate Std. error df t value Pr(>|t|) 

(Intercept) 2.85 0.122 57.53 23.41 <2e-16∗∗∗ 

s05 1.05 0.056 9,893 18.72 <2e-16∗∗∗ 

s08 −0.39 0.056 9,893 −7.11 1.28e-12∗∗∗ 

s14 −0.01 0.056 9,893 −0.16 0.8711 

s15 0.09 0.056 9,893 1.71 0.0875 

s16 0.11 0.056 9,893 2.00 0.0454∗ 

∗∗∗ p < 0.001, ∗∗ p < 0.01, ∗p < 0.05. 

FIGURE 6 

The mean perceived NK dialect accent rating scores as a function of 
IP-boundary tone changes (the bold horizontal line and small circle 
in each box indicate the median and mean, respectively). 

speakers maintained their dialect features, which directly affected 
the perceived NK dialect accent. 

4 Discussion and conclusion 

e present study investigated the acoustic sources of the 
perceived NK dialect accent in sentences produced by NK refugees 
in the Seoul metropolitan area and found that not all acoustic 
features predicted the degree of the perceived NK accent equally. 
Various phonetic features were examined, such as vowel formants 
for the two pairs of vowels, /u-i/ and /o-ʌ/, stop VOTs, COG of 
affricates, and IP-boundary tones. Consequently, spectral features of 
the /o-ʌ/ pair emerged as the most robust predictor of accentedness, 
and acoustic features differentiating the lenis and aspirated stops 

were the weakest predictor. e remaining acoustic features were 
mildly correlated with NK accent ratings. 

A comparison between the results of acoustic measurements and 
NK dialect accent ratings revealed a match between production and 
perception, except for the acoustic cues used to differentiate the lenis 
from aspirated stops. e distribution of /o/ and /ʌ/ between the NK 
and SK dialects signicantly contributed to the perceived NK accent. 
In contrast to the vowel heights in SK, the NK participants produced 
/o/ lower than /ʌ/. e two vowels produced by the NK participants 
seemed to be close together, yet they did not exhibit a reversal 
in their relationship, as seen in SK. is difference likely directly 
inuenced the perceived NK accent. However, the vowel pair of /u-
i/, the COG of affricates, and the pitch patterns appeared to be largely 
adapted to SK. Moreover, unlike NK speakers with limited exposure 
to SK, whose /i/ was close to /u/, the NK participants produced /i/ 
much further forward than /u/, with no overlap between the two 
vowels. Similarly, NK participants produced affricates further back 
in the oral cavity than typical NK speakers, which is a feature of SK 
speakers. e intonation patterns were also similar to those of the 
SK dialect for most of the NK participants; however, these results 
should be interpreted with caution. A small percentage of the NK 
participants’ utterances showed a pattern different from that of the 
SK dialect, which resulted in a perceived NK accent. 

e change in the production of the rst regional Korean 
dialect and the subsequent change in its perceived accent when 
moving to a new region has been well-documented in previous 
studies of second dialect acquisition (Clopper et al., 2023; Conn and 
Horesh, 2002; Johnson and Nycz, 2015; Kang, 2022; Nycz, 2016). 
For example, Kang (2022) examined the production of word-initial 
tensication and /i-ʌ/ merger, which are features of nonstandard 
Gyeongsang Korean dialect, in Gyeongsang-to-Seoul and Seoul-to-
Gyeongsang transplants, and found that all speakers in these two 
groups produced Seoul (standard) forms only. In prosody, speakers 
from the southwestern dialect (i.e., the Jeolla dialect) area, especially 
female speakers, showed a rapid adaptation to the prosodic patterns 
of the standard, SK dialect, suppressing the pitch patterns of their 
home dialect when they moved to the Seoul metropolitan area 
(Kang, 2015). is may be related to the social evaluation of the 
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dialects, where speakers from the non-standard regional dialect are 
likely to orient toward the standard dialect, which has greater overt 
prestige. Migration-triggered shis in perception have also been 
observed (Evans and Iverson, 2007). Considering the social status 
of NK refugees and their language attitudes toward the SK dialect, 
adaptation to SK must have been far more rapid and intensive than 
in other second dialect acquisitions. 

An exception in the match between production and perceived 
accent ratings was observed in the stop VOT. In the standard 
SK dialect, the primary cue to the lenis-aspirated stop contrast 
is shied from the VOT to the F0 of the following vowel (Kang 
and Guion, 2008; Lee et al., 2020). e NK participants employed 
F0 to distinguish between these two stop categories, indicating 
their adaptation to SK. However, they simultaneously retained a 
large VOT difference between lenis and aspirated stops. Using 
both acoustic cues—namely F0, used in SK, and VOT, used in 
NK—might have led to the lowest perceived NK accent rating. One 
possible explanation for the use of both acoustic cues is that the NK 
participants are in the process of adapting to SK by using the cues for 
stops; therefore, they might easily pick up the F0 cue and then slowly 
lose the VOT cue. is result contrasts with the previous work in 
which VOT and F0 were measured in NK refugees in Seoul and only 
VOT showed a statistically signicant difference between lenis and 
aspirated stops (Lee et al., 2025). In this work, the use of F0 cue by 
NK refugees in this context approached that of SK speakers, higher 
F0 for aspirated than lenis stops; however, NK refugee speakers’ 
degree of differentiation of these two stops by F0 did not reach the 
level of SK speakers. e discrepancy between these results may be 
due to the difference in the length of residence in South Korea; in 
Lee et al. (2025), the NK refugees averaged 3.7 years (SD = 3.4) of 
residency at the time of experiment, while in the present study they 
averaged 13.78 years (SD = 4.6). 

Relatedly, Lee et al. (2024) investigated the acoustic cue 
weighting of the Korean lenis-aspirated contrast in the perception 
and production of mobile speakers from Gyeongsang to the Seoul 
dialect region. e change in cue weighting in the standard Seoul 
dialect from VOT to F0 was observed more clearly in the use of the 
innovative F0 cue than in the abandonment of the conservative VOT 
cue, more salient for perception than for production. Furthermore, 
this trend was more robust for female than male speakers. Mobile 
speakers used F0 in the same way as Seoul speakers in both 
perception and production, whereas in the use of VOT, mobile 
speakers were similar to Seoul speakers in perception but more like 
their home dialect speakers in production. ese results suggest 
that mobile speakers use the primary cue F0, which is required to 
be intelligible in SK, and continue to use the conservative VOT 
cue simultaneously. Lee et al. (2024) interpret this as an attempt to 
maintain the home dialect’s identity in a new speech community. 
e retention of the VOT cue by NK refugees can be explained 
similarly. e NK refugees quickly acquired the Seoul dialect, but at 
the same time they revealed a subconscious desire to preserve their 
NK identity because it could be a way to maintain a connection to 
the home dialect. 

e /o-ʌ/ pair was the most robust predictor of accentedness 
in this study. If the NK speakers produced the vowels /o-ʌ/ as 
typical NK dialect speakers, it would result in a strong NK dialect 
accent and threaten a phonological contrast, thus eliciting confusion 

regarding the lexical items that contained the two vowels. Recall 
that the vowels /o/ and /ʌ/ are in a completely inverse relationship 
between NK and SK regarding vowel height; thus, compared with 
aforementioned, non-categorical, phonetic features, the /o-ʌ/ pair 
can harm a phonological contrast, because there are many minimal-
pair words in Korean containing these two vowels, such as /mol.ta/ 
“to herd (cattle)” and /mʌl.ta/ “far.” erefore, the phonetic features 
of these two vowels appear to be more salient and easier to identify 
as a group-level property of the NK accent. Not pronouncing these 
two vowels, as in the SK dialect, does more than just harm the 
identication of words containing these vowels, but it also affects 
the social status of those who utter them. As most NK refugees 
are stigmatized because of their socio-political background, they 
try to adapt to SK to avoid potential discrimination. If the /o-ʌ/ 
pair contributes to the perceived NK accent as the most robust 
predictor, this is also socio-linguistically salient enough to elicit 
embarrassment and discrimination. 

e present ndings have pedagogical implications for both 
NK and SK speakers. When NK refugees arrive in South Korea, 
they attend an adaptation program to learn the SK language and 
culture for 12 weeks. Although the NK dialect is mostly intelligible 
to SK speakers, many NK refugees have difficulty learning the 
pronunciation of the second, SK dialect. For more effective learning 
within a limited time, NK refugee speakers need to know the 
differences between the NK and SK dialects and carefully investigate 
which differences have a greater impact on perceived NK accent. 
Simultaneously, the present ndings can be utilized as a resource to 
educate SK speakers not to discriminate against NK refugee speakers 
owing to the pronunciation differences between these two dialects. 

e present study has several potential limitations that would 
be important to address in future studies. First, the NK speakers 
who participated in this study varied in their demographic and 
linguistic backgrounds, and many participants were shown to have 
already adapted to the SK dialect within its many phonetic features 
because of the strong incentive to adapt to SK society. Without 
a control group representing NK speakers (unexposed to SK), it 
may be challenging to determine whether the NK refugees have 
fully adapted to SK, whether their speech patterns fall somewhere 
between NK and SK, or whether they align more closely with one 
variety over the other. e inclusion of NK speakers from a wide 
range of origins reects the reality that the NK dialects encountered 
in SK society are oen not specic dialects, but rather a mixture of 
dialectal features. Although the primary purpose of this study was 
not to provide a descriptive analysis of individual NK dialects but 
to explore the phonetic characteristics of perceived NK dialects, it 
is necessary to recruit more NK refugees with limited exposure to 
the SK dialect. Second, while the acoustic features for the NK accent 
were selected based on phonological descriptions or the results of 
acoustic measurements in prior work, the features not discussed 
in this study may also inuence accent ratings. In particular, the 
target sentences for evaluating the intonation contour were relatively 
short, which may not reect the variety of intonation patterns that 
occur in spontaneous speech. ese issues should be addressed in 
future studies. 

In conclusion, the present study examined the nature of 
perceived second-dialect features in the language production of NK 
refugees in Seoul, South Korea. Results demonstrated that among 
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the phonetic features associated with vowel contrasts, stop and 
affricate contrasts, and intonation patterns, the spectral differences 
of the vowels /o/ and /ʌ/ played the most important role in the 
perception of NK dialect accent. e accent rating results were 
mostly consistent with predictions based on phonological and 
phonetic comparisons between the NK and SK dialects. e results 
of the present study can offer valuable insights into second dialect 
acquisition process by providing empirical data from NK refugees, 
un underexplored population in this eld. Furthermore, the present 
ndings have some important educational implications: ey could 
help NK refugees learn the SK (second) dialect effectively and more 
importantly, to educate SK speakers not to discriminate against NK 
refugees based on dialect differences. 
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