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prosody-transplanted speech. Studies in Phonetics, Phonology and Morphology 
21.2. 323-340.This study investigates the contribution of prosody to Korean native 
listeners’ perception of foreign accent in Chinese-accented Korean speech. Unlike 
many previous studies, the current work examined synthesized speech where L2 
talkers’ production of prosody was transplanted onto L1 talkers’ segments, and vice 
versa. This experimental technique allowed for observing a separate and individual 
role of prosody while both segmental and prosodic information was preserved as in 
natural utterances. This work first investigates the relative weight of segments and 
prosody and then narrows down the scope to prosody alone. In the experiment, the 
stimuli for foreign accent perception was prepared in such a way that prosodic 
information was cross-planted onto segmental representations between L1 and L2 
Korean speech. A group of fifteen Korean native listeners rated foreign accent, and 
the results show that the stimuli with combined L2 prosody and L1 segments were 
rated as less accented than those of L1 prosody and L2 segments. This suggests that 
segments played a more influential role than prosody in the perception of foreign 
accent. In the results of individual/independent roles of prosodic parameters such as 
duration, pitch and intensity, duration turned out to make a more prominent 
contribution to Korean listeners’ detection of foreign accent. That is, Korean listeners 
are more likely to rely on the temporal aspects of speech because the consonants/ 
vowels were reset in the temporal dimension once duration was transplanted. This is 
an extended finding of Lee and Liu (2012), Liu and Lee (2012), and Lee (2014) that 
the matter of which prosodic parameter contributes more to foreign accent is 
substantially L1-specific, reflecting the prosodic structure of the L1. (University of 
Seoul and Zhenzhou University of Light Industry)  
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1. Introduction 
 

Foreign accent in L2 speech often gives rise to unsuccessful communications 
with native speakers due to its phonological and phonetic deviances from 
native norms. Such deviances are presumably attributed to segmental errors 
in numerous studies; some L2 segments, though deviant to some extent, may 
be perceived as allophonic variations within a particular category or as actual 
substitutions of different phonetic segments. A dominant number of previous 
studies on L2 speech have focused on the segmental aspects of foreign 
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accent, assuming that the distortion of segmental information is a primary 
trigger of foreign accent (Flege and Hillenbrand 1984, Flege 1987, Mack 
1989, Flege 1991, Kuhl 1991, Morley 1991, Avery and Ehrlich 1992, Flege 
1993, Flege et al. 1995, Flege et al. 1997, Mildner and Horga 1999). Foreign 
accented speech was also extensively investigated in association with 
intelligibility and/or comprehensibility; as the degree of foreign accent 
increased, L2 speech became less intelligible and/or understandable to native 
listeners (Munro and Derwing 1995, Derwing and Munro 1997). On the 
other hand, it was contented that even heavily accented speech was 
sometimes perfectly intelligible and/or comprehensible even though it might 
take more time to process than native speech (Munro and Derwing 1999). 
Whether L2 studies on foreign accent was affiliated with intelligibility/ 
comprehensibility or not, they were primarily concerned with segment as 
opposed to prosody. They have, however, recently paid attention to 
nonsegmental factors like stress, intonation, rhythm, etc. as they appreciate 
that prosodic deviances may contribute as much or more to native listeners’ 
detection of foreign accent (Anderson-Hsieh et al. 1992, Flege et al. 1995, 
Munro 1995, Jilka 2000, Boula de Mareuiil and Vieru-Dimulescu 2006, 
Trofimovich and Baker 2007, Lee and Liu 2012).  
A variety of techniques have been used to measure the contributions of 

segmental and prosodic errors to foreign accent in the empirical studies of L2, 
and they can be, in large, confined to three representatives; impressionistic 
judgment, low-pass filtering, and prosody transplanting onto a string of 
segments between L1 and L2. Due to technical difficulty with sorting out 
prosodic information alone, the L2 stimuli which many studies traditionally 
served was kept natural and intact. Listeners were simply asked to 
impressionistically make independent judgments of such prosodic features as 
stress and intonation with no consideration of segmental errors. (Dirven and 
Oakshott-Taylor 1984, Pennington and Richards 1986, Morley 1991). 
However, it seems to be inappropriate to ask inexperienced listeners to judge 
unmodified speech samples on prosodic features because speech should be 
almost impossible to break down into segments and prosody. In an effort to 
resolve such a problem, experienced or trained ESL teachers participated in 
judging the effect of prosody on foreign accent in some studies (van Els and 
de Bot 1987, Anderson-Hsieh et al. 1992), but Munro pointed out that it was 
not known whether inexperienced listeners and teachers were influenced in 
the same way by prosodic features (Munro 1995). His critical concern was 
that accented speech interfered most with L2 learners’ communicative 
abilities outside of the classroom. For this reason, ratings from inexperienced 
listeners should be necessary to figure out the factors that cause L2 speech to 
be accented.  
The following group working on L2 prosody attempted to overcome the 

difficulties discussed above and used a low-pass filtering technique (van Els 
and de Bot 1987, Flege et al. 1995, Munro 1995, Jilka 2000, Trofimovich 
and Baker 2007). When speech was filtered in this manner, high frequency 
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components were filtered out and segmental information was removed. Such 
speech became unintelligible; therefore, the prosodic information like 
fundamental frequency was perceptually measurable. The problem 
concerning naïve vs. experienced listeners seemed to be resolved to some 
extent, but the low-pass filtered speech still had a drawback that the 
synthesized speech stimuli heard like humming sound and were somewhat 
unnatural (Lee and Liu 2012, Liu and Lee 2012). The L2 speech which 
native listeners hear in their daily environments contain both segmental and 
prosodic information, which may incur a naturalness problem of speech. 
Moreover, this technique failed to compare the separate and distinctive roles 
between segments and prosody, but merely examined if the prosodic feature 
of intonation played a role or not from the speech without segmental 
information.     
A most recent technique adopted in Boula de Mareuiil and Vieru-

Dimulescu (2006), Lee and Liu (2012), Lee (2014), and Liu and Lee (2012) 
was TD-PSOLA (time domain pitch synchronous overlap and add) algorithm. 
This method manipulates speech in such a way that prosodic parameters such 
as pitch, duration and intensity in one talker’s speech are transplanted onto 
segments of another talker’s speech when they are identical in segments. A 
comparison of accentedness ratings of the speech of L1 segments and L2 
prosody with the speech of L2 segments and L1 prosody may, for example, 
indicate which, prosody or segments, plays a more salient role in the 
judgment of foreign accent. Though the speech stimuli are synthesized, they 
may not have the naturalness problem that the low-pass filtering technique 
has because the stimuli do not lose any segmental or prosodic information. 
While speech is still manipulated to elicit the sole effect of prosodic 
parameters, rating results will be trustworthy in terms that naïve listeners will 
be able to assess separate and/or independent features of prosody in the 
synthesized speech of no loss of segmental or prosodic information.  
In the study of Boula de Mareil and Vieru-Dimulescu (2006), recordings 

were made from Spanish and Italian talkers. Due to the fact that both 
languages were similar in phonological/phonetic structures, the sentences 
were almost identical in segmental and prosodic representations. The speech 
stimuli for the foreign accent ratings were prepared with using the TD-
PSOLA algorithms; Spanish talkers’ prosody such as pitch and duration 
were overlaid onto Italian talkers’ segments and vice versa. Another group of 
Spanish and Italian listeners identified the synthesized stimuli as one of four 
options: (1) native Spanish, (2) Italian accented Spanish, (3) Spanish 
accented Italian, and (4) native Italian. Results showed that both Spanish and 
Italian listeners identified the speech combined with Italian prosody as 
Italian and the speech synthesized with Spanish prosody as Spanish. This 
suggested that the listeners relied more on prosodic information than 
segments in the accentedness judgment. However, it should be noticed that 
the segmental structures of Spanish and Italian are extremely similar and that 
segmental deviances, if any, might be relatively little influential. This might 
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mislead the conclusion that the role of prosody was more prominent in 
detecting foreign accent. In order to precisely measure the relative weight of 
segments and prosody, two languages under observation should be 
sufficiently distinctive both in segment and prosody.  
Another research group of L2 speech benefiting from the TD-PSOLA 

synthesis resolved the problem of predetermined similarity between L1 and 
L2 (Lee and Liu 2012, Liu and Lee 2012, Lee 2014). They adopted L1 and 
L2 where both segmental and prosodic systems were sufficiently distinctive, 
examining a variety of L2 languages: Korean accented Chinese L2 speech 
(Lee and Liu 2012), Chinese accented English L2 speech (Liu and Lee 2012), 
and Korean accented English L2 speech (Lee 2014). Overall, segments 
played a dominant role over prosody while prosody still made a meaningful 
contribution to the perceived accent. When sub-components of prosody were 
scrutinized to determine which would be more influential, the phonological 
structure of native listeners’ L1, especially its prosodic characteristics, was 
reflected straightforwardly in the rating patterns. The relative weight among 
prosodic features depended on the listeners’ L1 background such that pitch 
errors were more likely to be perceived as foreign accent to Chinese native 
listeners (Liu and Lee 2012) while duration deviances were more strongly 
bonded with foreign accent in English native listeners’ perception of foreign 
accent regardless of nonnative talkers’ L1 (Lee and Liu 2012, Lee 2014).   
The previous studies of Lee and Liu (2012), Lee (2014) and Liu and Lee 

(2012) shed light on extending L2 to Korean. The current work reports on a 
foreign accent experiment where Chinese accented Korean L2 speech was 
synthesized with Korean native L1 speech, taking advantage of the TD-
PSOLA algorithm. Korean prosodic parameters produced by Chinese talkers 
(hereafter, L2 prosody) were transplanted onto Korean segments produced 
by Korean talkers (hereafter, L1 segments). Korean prosodic parameters 
produced by Korean talkers (hereafter, L1 prosody) were also transplanted 
on Korean segments produced by Chinese talkers (hereafter, L2 segments). 
L1 and L2 speech recordings were manipulated with attention to the 
multidimensional nature of prosody, assuming that pitch, duration and 
intensity would be all potential attributes to foreign accent. Furthermore, a 
variety of acoustic differences between the native and nonnative synthesized 
stimuli were examined in an effort to solicit comparatively potent prosodic 
indicators for accentedness.  
  

2. Experiment 
 

2.1 Talkers and Listeners 
 

We assumed that Chinese accented Korea speech was phonetically 
somewhat or to a great degree deviant from L1 speech, definitely depending 
on L2 talker’s proficiency. It would be, therefore, plausible that the 
accentedness ratings of the synthesized stimuli would indicate the extent to 
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which prosody played a role in the perception of Chinese accented Korean 
speech. L2 talkers’ proficiency was decided in application of two different 
standards: length of residence (LOR) and Accentedness Task (AT). Chinese 
talkers were first recruited on the basis of their LOR in Korea, and their 
proficiency levels were confirmed by AT. We recruited Chinese college 
students attending a university in Seoul, Korea; 8 of them had lived in Korea 
longer than three years, 8 of them had lived in Korea between 1 and 1.5 
years, and 8 of them barely came to Korea with the LOR of less than six 
months. They all started to learn Korean after they arrived in Korea. Each 
group was composed of four males and four females because we needed two 
female and two male Chinese subjects whose recordings were cross-planted 
with two native Korean female and male talkers. We double-numbered the 
Chinese talkers for each group in order to guarantee at least a half of them to 
participate.  
The Chinese talkers were then asked to visit a speech lab at the University 

of Seoul and read a simple Korean passage in a sound-attenuated booth (see 
Appendix A). The passage was intentionally made simple and easy for the 
sake of the shortest LOR talkers’ understanding. Their recordings were 
presented to three Korean native judges who did not participate as a talker. 
The Korean judges were asked to rate the degree of foreign accent in a 9-
point Liker scale (1 = very strong foreign accent and 9 = no foreign accent). 
We selected two female and two male Chinese participants whose rating 
scores above 7 (7~9) as high proficiency and two female and two male 
Chinese talkers who received the scores below 3 (1~3) as low proficiency. 
We abandoned the remaining talkers whose scores between 4~6 to maximize 
the proficiency differences.  
The eight Chinese talkers read five Korean sentences (see Appendix B). 

Two female and two male native Korean talkers were recruited and asked to 
record the same sentences in preparation for the speech stimuli of the 
perception experiment of foreign accent. Fifteen Korean natives served as 
listeners for judging foreign accent in it. They were all college students and 
did not participate in the recording process. They were all phonetically 
untrained listeners and had no experience to learn Chinese. 
 

2.2 Procedure 
 

The sentences for recording were intentionally made of 8 to 12 syllables; 
bugs might more possibly occur in synthesized stimuli as the sentences 
became longer (Lee and Liu 2012). Eight nonnative Chinese and four native 
Korean talkers read five Korean sentences. That is, 60 sentences were 
recorded in total (5 sentences * 8 non-native talkers + 5 sentences * 4 native 
talkers).  
We carried out the recordings in a sound-attenuated booth at a sampling 

rate of 44.1 kHz. Prior to the transplanting synthesis, we labeled the recorded 
sentences in segments; the sentences whose prosody features were swapped 
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should be segmentized exactly the same in number and order of segments1. 
We applied the Praat script composed in the framework of the TD-PSOLA 
algorithm (Yoon 2006) and generated gender-matched stimuli of four 
different combination types: (1) non-native Chinese L2 prosody with native 
Korean L1 segments, (2) L1 prosody with L2 segments, (3) L2 prosody with 
L2 segments, and (4) L1 prosody with L1 segments. In addition to 
transplanting prosody within inter-language talkers (types 1 and 2), the 
prosody swapping was carried out in the speech between the same L1 
backgrounds (intra-language talkers) in order to avoid any inconsistency 
between natural and synthesized stimuli (types 3 and 4).  
The prosodic parameters of duration (D), pitch (F) and intensity (I) were 

examined. Once the script was run, an individual (D, F or I), or a 
combination of two or three of the parameters (DF, DI, FI, or DFI) were 
copied onto a string of segments in the other speech. That is, Chinese 
nonnative (L2) talkers’ prosody was copied onto Korean native (L1) talkers’ 
segments and vice versa. One sentence generated 14 synthesized sentences 
for different prosodic parameters: (1) L1 talker’s duration (D) + L2 talker’s 
segments, (2) L1 talker’s pitch (F) + L2 talker’s segments, (3) L1 talker’s 
intensity (I) + L2 talker’s segments, (4) L1 talker’s duration & pitch (DF) + 
L2 talker’s segments, (5) L1 talker’s duration & intensity (DI) + L2 talker’s 
segments, (6) L1 talker’s pitch & intensity (FI) + L2 talker’s segments, and 
(7) L1 talker’s duration, pitch & intensity (DFI) + L2 talker’s segments, and 
the other 7 manipulated stimuli switching between L1 and L2.  
770 synthesized stimuli were generated in total. Types (1) and (2) 

generated 560 synthesized outputs (8 pairs of native and nonnative talkers * 
5 sentences * 7 prosodic parameters * 2), Type (3) created 140 stimuli from 
the last method (4 pairs of non-native Chinese talkers * 5 sentences * 7 
prosodic parameters) and type (4) synthesized 70 speech samples (2 pairs of 
Korean native talkers * 5 sentences * 7 prosodic parameters).  
We assumed that listeners were not able to listen to 770 speech samples 

due to fatigue. We first randomized the generated stimuli and divided them 
into three blocks (two blocks contained 257 speech stimuli each and one 
contained 256 stimuli). Fifteen Korean native listeners were grouped into 
three; therefore, each group listened to one block of the stimuli respectively. 
They were asked to rate foreign accent for the speech stimuli that they had 
heard and press one button from 1 to 9 on the keyboard (1 = very strong 
foreign accent and 9 = no foreign accent) in the SuperLab software. The 
listeners used a headphone to listen to each stimulus only once. Native 
listeners’ ratings were submitted to the t-test and the ANOVA analysis for 
statistics.  
 

  

                                          

1  See Lee and Liu (2012) and Liu and Lee (2012) for more details about the synthesis process.  
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2.3 Results and Discussion 
 

Figure 1 shows the average rating scores for the stimuli manipulated between 
Chinese L2 high proficient talkers and Korean L1 talkers. The black bars 
indicate the scores for the stimuli entailing L2 prosody and L1 segments, and 
the gray bars represent the scores for the stimuli combining L1 prosody and 
L2 segments. Whether prosodic parameters are transplanted individually or 
in combination, the foreign accent scores are consistently higher when L2 
talkers’ prosody was combined with L1 talkers’ segments than the other way 
(D: t=12.838, p<0.05; F: t=9.337, p<0.05; I: t=11.609, p<0.05; DF: t=18.225, 
p<0.05; DI: t=7.560, p<0.05; FI: t=19.054, p<0.05; DFI: t=14.093, p<0.05).  
 

 

 

Figure 1. Foreign accent scores for the transplanted stimuli of L2 high prosody onto L1 

segments (CHpro-Kseg) and those of L1 prosody onto L2 high segments (Kpro-CHseg). 

 
Figure 2 indicates the foreign accent scores for the stimuli where Korean 

L1 talkers’ prosody was transplanted onto Chinese L2 low proficiency 
talkers’ segments. Similarly to Figure 1, the stimuli containing L2 talkers’ 
prosody were evaluated significantly less accented than those of L2 talkers’ 
segments (D: t=7.832, p<0.05; F: t=13.509, p<0.05; I: t=24.669, p<0.05; DF: 
t=5.004, p<0.05; DI: t=11.476, p<0.05; FI: t=21.073, p<0.05; DIF: t=6.415, 
p<0.05). Both figures 1 and 2 show the evidence that prosodic deviances are 
more tolerable than segmental ones. It seems that Korean L1 listeners rely 
more on segmental information than prosody when judging foreign accent of 
Korean L2 speech.  
 



330  Joo-Kyeong Lee · Xing Liu 

 

 

Figure 2. Foreign accent scores for the transplanted stimuli of L2 low prosody onto L1 

segments (CLpro-Kseg) and those of L1 prosody onto L2 low segments (Kpro-CLseg). 

 
Figure 3 shows a comparison of foreign accent scores between Chinese 

high and low proficiency talkers when Korean L1 prosody was combined 
with Chinese L2 segments. High proficiency talkers were evaluated 
consistently less accented than low proficiency talkers regardless of prosodic 
parameters (D: t=12.865, p<0.05; F: t=9.007, p<0.05; I: t=15.112, p<0.05; 
DF: t=18.040, p<0.05; DI: t=20.109, p<0.05; FI: t=19.306, p<0.05; DIF: 
t=7.801, p<0.05). Segments seem to provide sufficient phonological/phonetic 
cues to differentiate high and low proficiency talkers when prosodic 
information is equally ameliorated. That is, Chinese-accented Korean L2 
speech is considerably distinctive in segmental representations between high 
and low talkers.  
.  

 

 

Figure 3. Foreign accent scores for the transplanted stimuli of L1 prosody with L2 high 

segments (Kpro-CHseg) vs. L1 prosody with L2 low segments (Kpro-CLseg) 
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Figure 4 presents a comparison of foreign accent scores between Chinese 
high and low proficiency talkers when Chinese L2 prosody was combined 
with Korean L1 segments. It is worth noting that accent rating scores were 
not consistently higher for Chinese high proficiency talkers. The scores were 
significantly different between high and low talkers’ stimuli only when the 
duration parameter was entailed in the synthesized speech samples (D: 
t=11.302, p<0.05; F: t=8.074, p=0.805; I: t=3.561, p=0.195; DF: t=16.104, 
p<0.05; DI: t=12.589, p<0.05; FI: t=10.273, p=0.523; DIF: t=1.322, 
p=0.611). L2 talkers’ production of pitch and intensity did not contribute to 
making recognizable differences between high and low proficiency of L2 
talkers. That is, the duration parameter seemed to be a mere attribute to 
talkers’ proficiency distinction. Due to the fact that the entire sentence was 
rearranged in the temporal dimension when the duration element was 
transplanted, the temporal lengths of consonants, vowels and even pauses 
were modified to those of L2 speech. High proficiency speech might be 
presumably more similar to native talkers in terms of temporal 
configurations than low speech, which resulted in the perception of better 
accent. This suggests that prosody in L2 speech plays a significant role when 
the influence of segments was suppressed. It was found that duration, i.e., 
temporal factors, was especially important in Korean L2 speech. 
 

 

 

Figure 4. Foreign accent scores for the transplanted stimuli of L2 high prosody with L1 

segments (CHpro-Kseg) vs. L2 low prosody with L1 segments (CLpro-Kseg) 

 

Figure 5 displays the results when prosodic parameters were collapsed 
down together and compares the accent scores among four different types of 
combinations between L1 and L2 speech. Overall the combination of Korean 
L1 talkers’ prosody and segments were rated as the best accent in all prosody 
parameters. The combinations with Korean L1 segments (Kpro+Kseg and 
Cpro+Kseg) were consistently better rated than those of Chinese L2 
segments (Kpro+Cseg and Cpro+Cseg).  
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Figure 5. Foreign accent scores for the transplanted stimuli of L1 prosody and L1 segments 

(Kpro-Kseg), L2 prosody and L1 segments (Cpro-Kseg), L1 prosody and L2 segments 

(Kpro-Cseg) and L1 prosody and L2 segments (Cpro-Cseg) 

 
The data in Figure 5 were submitted to the ANOVA analysis and its post-

hoc test to see if the average scores of the four combinations were 
statistically different in each parameter. Table 1 presents the results of the 
post-hoc test. Interestingly, the stimuli of L1 prosody combined with L2 
segments (Kpro-Cseg) and the stimuli of L2 prosody mixed with L2 
segments (Cpro-Cseg) were not significantly different for the parameters 
where duration was not included (I, F and FI) as shown in Table 1. Whether 
the Chinese-accented segments were amalgamated with Korean talkers’ 
prosody or Chinese talkers’ prosody, Korean listeners perceived the foreign 
accent to a similar extent when pitch or intensity information was switched. 
Furthermore, the duration parameter played a critical role in differentiating 
Korean L1 speech from Chinese L2 speech. This is consistent with the 
results shown in Figures 3 and 4. Chinese high and low proficiency talkers 
significantly differed only when L2 talkers’ duration was transplanted onto 
L1 segments 
 

Table 1. Post-hoc results of the accent scores for prosodic parameters 
 

D (F=9.388) Cpro-Kseg Kpro-Cseg  Cpro-Cseg 

 Kpro-Kseg .000* .000* .000*
 Cpro-Kseg .000* .000*
 Kpro-Cseg .000*

F (F=11.091)  Cpro-Kseg Kpro-Cseg  Cpro-Cseg 

 Kpro-Kseg .000* .031* .000*

 Cpro-Kseg .000* .010*
 Kpro-Cseg .679

I (F=7.104)  Cpro-Kseg Kpro-Cseg  Cpro-Cseg 
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Kpro-Kseg .000* .000* .000*
 Cpro-Kseg .025* .000*
 Kpro-Cseg .882

DF (F=5.083)  Cpro-Kseg Kpro-Cseg Cpro-Cseg 

 Kpro-Kseg .000* .000* .000*
 Cpro-Kseg .000* .000*
 Kpro-Cseg .000*

DI (F=12.971)  Cpro-Kseg Kpro-Cseg  Cpro-Cseg 

 Kpro-Kseg .000* .000* .000*
 Cpro-Kseg .000* .000*
 Kpro-Cseg .000*

FI (F=9.301)  Cpro-Kseg Kpro-Cseg Cpro-Cseg 

 Kpro-Kseg .033* .000* .000*

 Cpro-Kseg .025* .000*
 Kpro-Cseg .147

DFI (F=6.584)  Cpro-Kseg Kpro-Cseg Cpro-Cseg 

 Kpro-Kseg .000* .000* .000*
 Cpro-Kseg .000* .000*

 Kpro-Cseg   .002*

* p<0.05 

 
Is it presumably possible to demonstrate that Chinese talkers successfully 

produced Korean pitch and intensity? This was not the case when Korean L1 
segments were combined with Chinese L2 talkers’ prosody (Cpro-Kseg); the 
ratings were significantly different from those for the combination of L1 
segments and L1 prosody (Kpro-Kseg) for every parameter. This indicates 
that L1 Korean speech might be readily deteriorated by any prosody 
parameters produced by L2 talkers but that Chinese accented speech could 
be corrected by only Korean talkers’ production of duration. Therefore, 
Korean listeners were more sensitive to duration or temporal arrangements of 
segments when they perceived Korean L2 speech. They might suppose that 
L2 speech was improved or less accented when the temporal lengths of L2 
segments (including pauses) were arranged similarly to native Korean talkers. 
Even though it was reorganized into native Korean talkers’ pitch or intensity 
features, Korean listeners did not judge it as improved accent. This can be an 
extended discussion of the previous studies (Lee and Liu 2012, Liu and Lee 
2012, Lee 2014). They contended that relative weight among prosodic 
parameters might be different depending on the prosodic characteristics of 
L2. Pitch played a determining role in the perception of Chinese L2 speech 
while temporal deviances were more weighed in determining foreign accent 
of English L2 speech. This reflects that lexical and/or syntactic tone 
structures are dominant in Chinese as a tone language and that temporal 
patterns are significant in English as a stress-timed language. They 
consistently contented that the perception of foreign accent for prosody-
transplanted L2 speech was significantly affected by the prosodic structure of 
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listeners’ L1. Extending their discussion to different L1 and L2 as in the 
current experiment, Korean is a syllable-timed language. This means that 
temporal factors associated with syllables are perceptually more prominent 
than pitch or intensit. In the synthesized stimuli where the duration parameter 
was cross-planted between Chinese L2 and Korean L1 speech, the duration 
of syllables was modified in an utterance, ultimately leading to a change in 
speech rate. Therefore, Korean L1 listeners who are used to syllable timed 
utterance could more readily detect the change in syllable length than pitch 
or intensity.   
Figure 6 shows relative significance of L2 talkers’ prosody when it was 

overlaid onto L1 segment. The rating scores were significantly different 
among the 7 parameters (F=16.668, p<0.05), but the post-hoc test in Table 2 
presents that the stimuli containing Chinese talkers’ duration were rated as 
significantly lower than those with pitch or intensity. Consistently enough, 
L2 talkers’ duration seems to trigger foreign accent significantly more than 
pitch and intensity.   
 
 

 

 

Figure 6. The foreign accent scores for the transplanted stimuli containing L2 prosody and 

L1 segments (Cpro-Kseg). 

 

Table 2. Post hoc results for 7 prosodic parameters in Cpro+Kseg. 
 

 F I DF DI FI DFI 

D .000* .001* .663 .290 .004* .067 

F  .098 .000* .036* .839 .041* 

I   .000* .002* .071 .043* 

DF    .201 .022* .157 

DI     .000* .192 

FI      .005* 

* p<0.05 



The perception of foreign accent in prosody-transplanted speech  335 

Figure 7 compares the roles of L1 talkers’ prosody in L2 speech. The 
ANOVA analysis demonstrates that there were no significant differences 
among those 7 parameters (F=21.174, p=0.197). It may be plausible that the 
effects of Korean talkers’ prosody were suppressed because Chinese 
accented segments were strongly accented. As mentioned in Figures 1 and 2, 
segmental information was more influential than prosody in the assessment 
of foreign accent. Therefore, Figure 7 shows that Korean listeners mostly 
relied on strongly accented segments rather than Korean natives’ prosody.  
 
 

 

 

Figure 7. The foreign accent scores for the transplanted stimuli of L1 prosody and L2 

segments (Kpro-Cseg). 

 

3. Acoustic analysis 
 

It has been shown that duration among prosodic parameters is a dominant 
factor in determining the foreign accent of Chinese accented Korean L2 
speech. When L2 talkers’ duration is copied onto the segmental 
representation of L1 speech, the L1 speech is reorganized in the temporal 
dimension. Now it seems to be necessary to look into the acoustic details 
associated with temporal deviance from Chinese-accented Korean speech in 
an attempt to find out which temporal feature best predicts the accentedness.  
Many L2 studies on foreign accent have been interested in speech rate and 

presented the empirical finding that it is a sufficient cue for foreign accent 
(Anderson-Hsieh and Koehler 1988, Munro and Derwing 1994, Munro and 
Derwing 1995, Munro and Derwing 1998, Trofimovich and Baker 2007). 
Non-native speech with a slow speech rate was rated as more accented than 
the speech with a normal rate (Munro and Derwing 1998). L2 speech with 
too fast or too slow rate might easily cause native listeners to perceive it as 
accented (Anderson-Hsieh and Koehler 1988).   
Other acoustic features reflecting temporal structures than speech rate are 

pause duration and frequency. These two parameters have been claimed to 
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directly relate with non-native talkers’ proficiency (Anderson-Hsieh and 
Venkatagiri 1994, Munro and Derwing 1994, Flege et al. 1995, Munro and 
Derwing 1998, Pickering 1999, Riazantseva 2001, Kormos and Denes 2004, 
Iwashita et al. 2008). L2 speakers with a high proficiency produced less 
frequent and shorter pauses than those with an intermediate proficiency 
(Anderson-Hsieh and Venkatagiri 1994). L2 learners with high proficiency 
always produced fewer pauses than low proficient learners (Kormos and 
Denes 2004, Iwashita et al. 2008).  
Assuming that speech rate, pause frequency and pause duration are 

substantially significant acoustic features relating with duration, we 
measured them in Chinese-accented Korean speech and observed their 
correlations with the scores of foreign accent in a linear regression analysis. 
Speech rate was calculated by dividing the total duration of an utterance 
(including pause time) by the total number of syllables (Kang 2010). 
Concerning pause-related features such as pause frequency and pause 
duration, we only collected the pauses that were longer than 0.1 second 
following Riazantseva (2001). We only measured the pauses occurring 
within a sentence; that is, inter-sentence pauses were not considered. Pause 
frequency was simply computed by counting how many pauses occurred in a 
given utterance, and pause duration denoted the time to be taken for each 
pause. 
Table 3 presents the results of regression analysis. Speech rate shows the 

highest R2 value of 78.5, indicating that it is the most important factor to 
predict foreign accent. Pause variables turned out to predict foreign accent 
less than speech rate while pause duration (R2 =68.4) is a slightly better 
predictor than pause frequency (R2 =52.1%). 
 

Table 3. Regression analysis for speech rate, pause frequency, and pause duration 
 

 B SE B Beta R2 t

Speech rate      

Constant  1.77 0.211 8.378* 
Speech rate -0.101 0.075 -0.174 0.785 -1.342** 

Pause duration  
Constant -1.658 0.286 -5.791* 

Pause duration  2.029 0.181 0.827 0.684 11.206* 

Pause frequency      

Constant 3.132 0.353    8.796* 

Pause frequency 0.299 0.223 -0.513 0.521 -3.863* 

* p< .01 

 
4. Conclusion 

 
This study has presented the contribution of prosody to the perception of 
foreign accent in Chinese talkers’ production of Korean. We cross-planted 
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the prosodic parameters between L1 and L2 speech and investigated their 
separate and independent roles in native listeners’ assessment of foreign 
accent. We first found out that segmental information was a more significant 
factor than prosody when L1 listeners decided the overall impression of 
foreign accent in Chinese-accented Korean speech. Focusing on the prosody 
though it was less influential on accent ratings than segments, the effects of 
three prosodic parameters were examined individually or in combinations of 
two or three. Results showed that Korean listeners were more likely to put a 
comparatively great weight on duration. Duration, which is a temporally 
associated parameter, was acoustically analyzed by three different temporal 
measurements: speech rate, pause frequency and duration. A linear 
regression analysis showed that all of them were statistically correlated with 
foreign accent ratings, but that speech rate predicted foreign accent the most 
successfully, followed by pause duration and pause frequency. 
 
 

Appendix A: Reading passage for accentedness task 
 
지금 주머니 속에 동전이 몇 개쯤 들어 있나요? 자동판매기에서 음
료수를 마실 때에나, 또 지하철 표를 살 때에 우리는 동전이 필요
합니다. 동전은 하루에도 몇 번씩 우리의 주머니에서 들어갔다 나
왔다 합니다. 이렇게 동전은 우리의 필수품이지만, 사용되는 횟수
에 비해서 사람들의 관심을 끌지 못합니다. 여러분은 어떠신가요? 
지금이라도 지갑 속의 동전을 꺼내서 한번 살펴보시지요.  
 
 

Appendix B: Recording sentences for synthesis 
 
① 박물관으로 갈래요? 
② 불국사에 다보탑이 있습니다. 
③ 한국은 쌀이 주식입니다. 
④ 이 도시는 백 년 역사가 있어요. 
⑤ 내가 직접 가야 돼요? 
 
 

REFERENCES 
 

ANDERSON-HSIEH, JANET, RUTH JOHNSON and KENNETH KOEHLER. 1992. 
The relationship between native speaker judgment of non-native 
production and deviance in segmental, prosody, and syllable structure. 
Language Learning 42, 529-555. 

ANDERSON-HSIEH, JANET and KENNETH KOEHLER. 1988. The effect of 
foreign accent and speaking rate on native speaker comprehension. 
Language Learning 38, 61–613. 

ANDERSON-HSIEH, JANET, and HORABAIL VENKATAGIRI. 1994. Syllable 



338  Joo-Kyeong Lee · Xing Liu 

duration and pausing in the speech of intermediate and high proficiency 
Chinese ESL speakers. TESOL Quarterly 28, 807-812. 

AVERY, PETER and SUSAN EHRLICH. 1992. Teaching American English 
Pronunciation. Oxford: Oxford University Press. 

BOULA DE MAREUIL, PHILLIPE and BIANCA VIERU-DIMULESCU. 2006. The 
contribution of prosody to the perception of foreign accent. Phonetica 
63, 247-267. 

DERWING, TRACEY and MURRAY MUNRO. 1997. Accent, intelligibility, and 
comprehensibility: Evidence from four L1s. Studies in Second Language 
Acquisition 19, 1-16. 

DIRVEN, RENE and JOHN OAKSHOTT-TAYLOR. 1984. Listening 
comprehension (part 1). Language Teaching 17, 89-95. 

FLEGE, JAMES. 1987. The instrumental study of L2 speech production: Some 
methodological considerations. Language Learning 37.2, 285–296. 

___________. 1991. Age of learning affects the authenticity of voice-onset 
time (VOT) in stop consonants produced in a second language. The 
Journal of the Acoustical Society of America 89.1, 395–411. 

___________. 1993. Production and perception of a novel, second-language 
phonetic contrast. The Journal of the Acoustical Society of America 93.3, 
1589–1608. 

FLEGE, JAMES, OCKE-SCHWEN BOHN and SUNYOUNG JANG. 1997. Effects of 
age of second language learning on the production of English 
consonants. Speech Communication 16, 1-26. 

FLEGE, JAMES and JAMES HILLENBRAND. 1984. Limits on phonetic accuracy 
in foreign language speech production. The Journal of the Acoustic 
Society of America 76.3, 706–721. 

FLEGE, JAMES, MURRAY MUNRO and IAN MACKAY. 1995. Factors affecting 
strength of perceived foreign accent in a second language. The Journal 
of the Acoustic Society of America 97.5, 3125–3134. 

IWASHITA, NORIKO, ANNIE BROWN, TIM MCNAMARA and SALLY O’ HAGAN. 
2008. Assessed levels of second language speaking proficiency: How 
difficult? Applied Linguistics 29, 24-49. 

JILKA, MATTHIAS. 2000. The Contribution of the Perception of Foreign 
Accent. PhD Dissertation. University of Stuttgart. 

KANG, OKIM. 2010. Relative salience of suprasegmental features on 
judgments of L2 comprehensibility and accentedness. System 38, 301-
315. 

KORMOS, JUDIT and MARIANN DENES. 2004. Exploring measures and 
perceptions of fluency in the speech of second language learners. System 
32, 145-164. 

KUHL, PETER. 1991. Human adults and human infants show a ‘perceptual 
magnet effect’ for the prototypes of speech categories, monkeys do not. 
Perception and Psychophysics 50, 93–107. 

LEE, JOO-KYEONG. 2014. The role of prosody in the perception of foreign 
acent and comprehensibility: Prosody-corrected-L2 speech vs. prosody-



The perception of foreign accent in prosody-transplanted speech  339 

distorted-L1 speech. Korean Journal of Linguistics 39.1, 155-179. 
LEE, JOO-KYEONG and XING LIU. 2012. The relative weight of prosody and 

segment in the perception of Korean accented Chinese speech. 
Language and Linguistics 54, 263-293. 

LIU, XING and JOO-KYEONG LEE. 2012. The contribution of prosody to the 
foreign accent and Chinese talkers’ English speech. Journal of the 
Korean Society of Speech Sciences 4.3, 59-73.  

MACK, MOLLY. 1989. Consonant and vowel perception and production: 
Early English-French bilinguals and English monolinguals. Perception 
and Psychophysics 46.2, 187-200. 

MILDNER, VESNA and DIANA HORGA. 1999. Relations between second 
language proficiency and formant defined vowel space. Proceedings of 
the XIVth International Congress of Phonetic Sciences, 1455–1458. 

MORLEY, JOAN. 1991. The pronunciation component of teaching English to 
speakers of other languages. TESOL Quarterly 25, 481-520. 

MUNRO, MURRAY. 1995. Non-segmental factors in foreign accent: Ratings of 
filtered speech. Studies in Second Language Acquisition 17, 17-34. 

MUNRO, MURRAY and TRACEY DERWING. 1994. Evaluations of foreign 
accent in extemporaneous and read material. Language Testing 11.3, 
253-266. 

MUNRO, MURRAY and TRACEY DERWING. 1995. Foreign accent, comprehensibility, 
and intelligibility in the speech of second language learners. Language 
Learning 49, 285-310. 

_______________________________. 1998. The effect of speaking rate on 
listener evaluations of native and foreign accented speech. Language 
Leaning 48, 159-182. 

_______________________________. 1999. Foreign accent, comprehensibility 
and intelligibility in the speech language of learners. Language Learning 
49, 73-97. 

PENNINGTON, MARTHA and JACK RICHARDS. 1986. Pronunciation revisited. 
TESOL Quarterly 20, 207-225. 

PICKERING, LUCY. 1999. An Analysis of Prosodic Systems in the Classroom 
Discourse of Native Speaker and Nonnative Speaker Teaching Assistants. 
Unpublished PhD Dissertation. University of Florida. 

RIAZANTSEVA, ANASTASIA. 2001. Second language proficiency and pausing: 
A study of Russian speakers of English. Studies in Second Language 
and Acquisition 23, 497-526. 

TROFIMOVICH, PAVEL and WENDY BAKER. 2007. Learning prosody and 
influency characteristics of second language speech: The effect of 
experience on child learners’ acquisition of five suprasegmentals. 
Applied Psycholinguistics 28, 251-276. 

VAN ELS, THEO and KEES DE BOT. 1987. The role of intonation in foreign 
accent. Modern Language Journal 71, 147-155. 

YOON, KYU-CHEOL. 2006. Imposing native speaker’s prosody onto non-
native speaker’s utterance. Paper presented at WESPAC IX. 

 



340  Joo-Kyeong Lee · Xing Liu 

Joo-Kyeong Lee 
Department of English Language and Literature  
University of Seoul 
Jeonnong-dong Dongdaemun-gu 
Seoul, 130-743, Korea  
e-mail: jookyeong@uos.ac.kr 
 
Xing Liu 
School of Foreign Languages 
Zhengzhou University of Light Industry 
No. 5. Dongfeng Road, Zhengzhou, Henan Province 
450002, China 
e-mail: fayemeteor@naver.con 
 
 
received: July 19, 2015 
revised: August 18, 2015 
accepted: August 20, 2015 

 



<<
  /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 /OK
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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
    /AachenBT-Roman
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdLibBT-Regular
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /Albertus-ExtraBold
    /Albertus-Medium
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Algerian
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmazonRegularSWFTE
    /AmeliaBT-Regular
    /AmericanaBT-Bold
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /AmericanTextBT-Regular
    /AmericanUncD
    /AmerigoBT-BoldA
    /AmerigoBT-BoldItalicA
    /AmerigoBT-ItalicA
    /AmerigoBT-MediumA
    /AmerigoBT-MediumItalicA
    /AmerigoBT-RomanA
    /AmerTypewriterITCbyBT-Medium
    /AmiR-HM
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /ArchitecturePlain
    /Arhangai
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTSmallCapsOUP
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialOUP
    /ArialOUP-Bold
    /ArialOUP-BoldItalic
    /ArialOUP-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoldBoeD
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AsiaKGakhedeuLight
    /AsiaKGakhedeuMedium
    /AsiaKGungseoBold
    /AsiaKGungseoHeavy
    /AsiaKGungseoLight
    /AsiaKHaengseoRegular
    /AsiaKPengeulssiBold
    /AsiaKPengeulssiLight
    /AsiaKPyeonbongRegular
    /AsiaKPyoguRegular
    /AsiaKPyojeokBold
    /AsiaKRideumRegular
    /AsiaKRomeoBold
    /AsiaKRomeoLight
    /AsiaKRomeoMedium
    /AtlanticInline-Normal
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BakerSignetBT-Roman
    /BalloonBT-Bold
    /BalloonBT-ExtraBold
    /BalloonBT-Light
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BardPlain
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskOldFace
    /Batang
    /BatangChe
    /BatangOldHangulJamo
    /BauerBodoniBT-Black
    /BauerBodoniBT-BlackCondensed
    /BauerBodoniBT-BlackItalic
    /BauerBodoniBT-Bold
    /BauerBodoniBT-BoldCondensed
    /BauerBodoniBT-BoldItalic
    /BauerBodoniBT-Italic
    /BauerBodoniBT-Roman
    /BauerBodoniBT-Titling
    /Bauhaus
    /Bauhaus93
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /BedrockPlain
    /BellGothicBT-Black
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BelweBT-Bold
    /BelweBT-Light
    /BelweBT-Medium
    /BelweBT-RomanCondensed
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BertramLetPlain
    /BibleScrT
    /BickhamScriptPro-Bold
    /BinnerD
    /BirchStd
    /BlackadderITC-Regular
    /Blackletter686BT-Regular
    /BlacklightD
    /BlackoakStd
    /BodoniBT-BoldCondensed
    /BodoniBT-Italic
    /BodoniBT-Roman
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BoinkLetPlain
    /BoltBoldITCbyBT-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BriskPlain
    /BritannicBold
    /Broadway
    /BroadwayBT-Regular
    /BrochurePlain
    /BrodyD
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BruceOldStyleBT-Italic
    /BruceOldStyleBT-Roman
    /Brush445BT-Regular
    /Brush738BT-RegularA
    /BrushScriptBT-Regular
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Calligraphic421BT-RomanB
    /Calligraphic810BT-Italic
    /Calligraphic810BT-Roman
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /CancunPlain
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CandidaBT-Bold
    /CandidaBT-Italic
    /CandidaBT-Roman
    /CarletonNormal
    /CarminaBT-Black
    /CarminaBT-BlackItalic
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /CasablancaAntiqueItalic
    /CasablancaAntiquePlain
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOldFaceBT-Heavy
    /CaslonOldFaceBT-Italic
    /CaslonOldFaceBT-Roman
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastleT-Bold
    /CastleT-Book
    /CastleT-Ligh
    /CastleT-Ultr
    /CataneoBT-Bold
    /CataneoBT-Light
    /CataneoBT-Regular
    /CataneoBT-RegularSwash
    /CaxtonBT-Bold
    /CaxtonBT-Book
    /CaxtonBT-Light
    /Centaur
    /Century
    /Century725BT-Black
    /Century725BT-Bold
    /Century725BT-BoldCondensed
    /Century725BT-Italic
    /Century725BT-Roman
    /Century725BT-RomanCondensed
    /Century731BT-BoldA
    /Century731BT-BoldItalicA
    /Century731BT-ItalicA
    /Century731BT-RomanA
    /Century751BT-ItalicB
    /Century751BT-RomanB
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharisSIL
    /CharisSIL-Bold
    /CharisSIL-BoldItalic
    /CharlemagneStd-Bold
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-BlackItalicHeadline
    /CooperBT-BlackOutline
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CreFoursB
    /CreMarsh
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DejaVuSans
    /DejaVuSans-Bold
    /DejaVuSans-BoldOblique
    /DejaVuSansCondensed
    /DejaVuSansCondensed-Bold
    /DejaVuSansCondensed-BoldOblique
    /DejaVuSansCondensed-Oblique
    /DejaVuSans-ExtraLight
    /DejaVuSansMono
    /DejaVuSansMono-Bold
    /DejaVuSansMono-BoldOblique
    /DejaVuSansMono-Oblique
    /DejaVuSans-Oblique
    /DejaVuSerif
    /DejaVuSerif-Bold
    /DejaVuSerif-BoldItalic
    /DejaVuSerifCondensed
    /DejaVuSerifCondensed-Bold
    /DejaVuSerifCondensed-BoldItalic
    /DejaVuSerifCondensed-Italic
    /DejaVuSerif-Italic
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dilyana
    /DokChampa
    /Dotum
    /DotumChe
    /DoulosSIL
    /Dungeon
    /Dutch766BT-BoldA
    /Dutch766BT-ItalicA
    /Dutch766BT-RomanA
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-ExtraBoldItalic
    /Dutch801BT-Italic
    /Dutch801BT-ItalicHeadline
    /Dutch801BT-Roman
    /Dutch801BT-RomanHeadline
    /Dutch801BT-SemiBold
    /Dutch801BT-SemiBoldItalic
    /Dutch809BT-BoldC
    /Dutch809BT-ItalicC
    /Dutch809BT-RomanC
    /Dutch811BT-BoldD
    /Dutch811BT-BoldItalicD
    /Dutch811BT-ItalicD
    /Dutch811BT-RomanD
    /Dutch823BT-BoldB
    /Dutch823BT-BoldItalicB
    /Dutch823BT-ItalicB
    /Dutch823BT-RomanB
    /Ebrima
    /Ebrima-Bold
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuroSig
    /Exotic350BT-Light
    /ExpoM-HM
    /FangSong
    /FelixTitlingMT
    /FencesPlain
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZSY--SURROGATE-0
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GruenewaldVA-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2bdrM
    /H2bulB
    /H2bulL
    /H2bulM
    /H2drrB
    /H2drrM
    /H2gprB
    /H2gprM
    /H2gpsM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrL
    /H2gtrM
    /H2hdkB
    /H2hdkM
    /H2hdrB
    /H2hdrM
    /H2hsrM
    /H2mjmM
    /H2mjrB
    /H2mjrE
    /H2mjrL
    /H2mjrM
    /H2mjrU
    /H2mjsB
    /H2mjsM
    /H2mjuM
    /H2mkpB
    /H2mkrB
    /H2mppB
    /H2mppL
    /H2mprB
    /H2pirL
    /H2porB
    /H2porL
    /H2porM
    /H2sa1B
    /H2sa1L
    /H2sa1M
    /H2sa2B
    /H2sa2L
    /H2sa2M
    /H2snrB
    /H2sorB
    /H2supE
    /H2supL
    /H2ta1B
    /H2ta1L
    /H2ta1M
    /H2ta2B
    /H2ta2L
    /H2ta2M
    /H2wulL
    /H2yerB
    /H2yerM
    /H2ysrM
    /HaanBaekjeB
    /HaanBaekjeM
    /HaanCjaB
    /HaanCjaL
    /HaanCjaM
    /HaanSaleB
    /HaanSaleM
    /HaansoftBatang
    /HaansoftDotum
    /HaanSollipB
    /HaanSollipM
    /HaanSomangB
    /HaanSomangM
    /HaanYGodic23
    /HaanYGodic24
    /HaanYGodic25
    /HaanYHeadB
    /HaanYHeadL
    /HaanYHeadM
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HCRBatang
    /HCRBatang-Bold
    /HCRBatangExt
    /HCRDotum
    /HCRDotum-Bold
    /HCRDotumExt
    /HeadlineR-HM
    /HeadlineSansR-HM
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HMKBP
    /HMKBS
    /HoboStd
    /Hooge0553
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPop-Medium
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IPAChambersNormal
    /IPAPhonBold
    /IPAPhonItalic
    /IPAPhonRoman
    /Ipa-samdUclphon1SILDoulosL
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Jumja-1
    /KabarettD
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /Kroeger0553
    /Kroeger0554
    /Kroeger0555
    /Kroeger0556
    /Kroeger0557
    /Kroeger0558
    /Kroeger0563
    /Kroeger0564
    /Kroeger0663
    /Kroeger0664
    /Kroeger0853
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LithosPro-Black
    /LithosPro-Regular
    /LmnTTFantBig
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaGrande
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MesquiteStd
    /MHunmin
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Minimum
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /Mistral
    /MJM
    /Modern-Regular
    /MoeumTR-HM
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /MyungjoNewsletter-HM
    /NanumBrush
    /NanumGothic
    /NanumGothicBold
    /NanumGothicExtraBold
    /NanumGothicOTF
    /NanumGothicOTFBold
    /NanumGothicOTFExtraBold
    /NanumMyeongjo
    /NanumMyeongjoBold
    /NanumMyeongjoExtraBold
    /NanumMyeongjoOTF
    /NanumMyeongjoOTFBold
    /NanumMyeongjoOTFExtraBold
    /NanumPen
    /nari9
    /Narkisim
    /NewGulim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyala-Regular
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OpenSymbol
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /PlantinOUP
    /PlantinOUP-Bold
    /PlantinOUP-BoldItalic
    /PlantinOUP-Italic
    /PlantinSmallCapsOUP
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PoplarStd
    /PorsonGreekOUPOne
    /PorsonGreekOUPTwo
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RosewoodStd-Regular
    /SakkalMajalla
    /SakkalMajallaBold
    /San02M
    /SandArM
    /SandJg
    /SandKg
    /SandKm
    /SandSm
    /SandTg
    /SandTm
    /SanMrB
    /SanNsB
    /SanNsM
    /SanSwB
    /SanSwL
    /SanSwM
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /SeoulHangangB
    /SeoulHangangEB
    /SeoulHangangL
    /SeoulHangangM
    /SeoulNamsanB
    /SeoulNamsanEB
    /SeoulNamsanL
    /SeoulNamsanM
    /SeoulNamsanvert
    /Sevenet7
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SILDoulosIPA
    /SILDoulosIPA93Bold
    /SILDoulosIPA93BoldItalic
    /SILDoulosIPA93Italic
    /SILDoulosIPA93Regular
    /SILDoulosIPABold
    /SILManuscriptIPA
    /SILSophiaIPA
    /SILSophiaIPABold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SimSun-PUA
    /SinBatangChe
    /SMDinaruStd-Regular
    /SMDokdoSStd-Regular
    /SMFreeStd-B
    /SMFreeStd-L
    /SMFreeStd-M
    /SMGaeguStd-L
    /SMGMokPanStd-Regular
    /SMHangSerStd-Regular
    /SMJGothic10Std-Regular
    /SMJGothicStd-Regular
    /SMJMyungJoStd-Regular
    /SMJunEumStd-Regular
    /SMKGothicStd-Regular
    /SMKMyungJoStd-Regular
    /SMMokPanStd-Regular
    /SMMyungMoonStd-Regular
    /SMORyounStd-Regular
    /SMRGraStd-Regular
    /SMSatGatStd-Regular
    /SMSEGothicStd-Regular
    /SMSEMyungJoStd-Regular
    /SMSenaruStd-Regular
    /SMSeValStd-Regular
    /SMSJGothicStd-Regular
    /SMSMyungJoStd-Regular
    /SMSongMyungStd-Regular
    /SnapITC-Regular
    /Stencil
    /StencilStd
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSTNamr
    /TSTPenC
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypewriteM
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YetR-HM
    /YGO11
    /YGO115
    /YGO12
    /YGO125
    /YGO13
    /YGO135
    /YGO14
    /YGO15
    /YGO16
    /YGO22-KSCpc-EUC-H
    /YGO23-KSCpc-EUC-H
    /YGO24-KSCpc-EUC-H
    /YGO25-KSCpc-EUC-H
    /YGO31
    /YGO32
    /YGO33
    /YGO34
    /YGO35
    /YGO36
    /YjBACDOOBold
    /YJBELLAMedium
    /YJBLOCKMedium
    /YJBONMOKGAKMedium
    /YjBUTGOTLight
    /YjCHMSOOTBold
    /YjDOOLGIMedium
    /YjDWMMOOGJOMedium
    /YjGABIBold
    /YjGOTGAEMedium
    /YjINITIALPOSITIVEMedium
    /YJINJANGMedium
    /YjMAEHWASemiBold
    /YjNANCHOMedium
    /YjSHANALLMedium
    /YjSOSELSemiBold
    /YjTEUNTEUNBold
    /YjWADAGMedium
    /YMjO11
    /YMjO115
    /YMjO12
    /YMjO13
    /YMjO14
    /YMjO15
    /YMjO16
    /YMjO22
    /YMjO23
    /YMjO24
    /ZapfChancery-MediumItalic
    /Zone23_23gyros
    /ZWAdobeF
  ]
  /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 false
  /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

  /CreateJDFFile 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


