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Choi, Hye-Won and Gunhee Ko. 2023. Orthographic influence on resyllabification errors
by Vietnamese leamers of Korean: A speech corpus study. Linguistic Research 40(Special
Edition): 33-59. This study investigates resyllabification errors made by Vietnamese learners
of Korean, utilizing an L2 speech corpus known as "A Collection of Foreigners’ Korean
Speech Data for Al Training." By analyzing the read-aloud and spontaneous speech data
from 40 Vietnamese L1 speakers in the corpus, we discovered that the error rate was higher
in script reading than in spontaneous speech. We propose the rigid syllable boundary in
Vietnamese L1 phonology, contrasting with the fluid syllable boundary in Korean L2 phonology,
results in a negative transfer, causing Vietnamese learners’ difficulty in resyllabification when
speaking Korean. Furthermore, the orthographic rigidity of syllable boundary of the Korean
writing system presents negative orthographic input for Vietnamese learners, whose orthography
(Roman alphabet) allows for syllabic ambiguity. Consequently, speakers tend to produce more
errors in script reading with such orthographic input than in spontaneous speech. We conclude
the disparity between the phonological fluidity and the orthographic rigidity of Korean syllables
contributes to failure of resyllabification among Vietnamese speakers. (Ewha Womans
University)
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1. Introduction

As one might expect, second language learners often make pronunciation errors, and

Vietnamese learners of Korean are no exception. Vietnam ranks third in terms of TOPIK
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(Test of Proficiency in Korean) test applicants (TOPIK 2021) and the Vietnamese
constitute the second largest foreign community in Korea (Ministry of Justice 2021).1 As
the size of the Vietnamese L1 speakers increases, more attention has been placed on
various aspects of their L2 acquisition of Korean. Although the recent trend in second
language acquisition has favored achieving fluency over accuracy, the accuracy of the
target language pronunciation still contributes greatly to successful communication.
Vietnamese learners have been reported to display various types of pronunciation errors:
in segmental realization, confusing the three-way distinction (i.e., lenis, fortis, and
aspirated) of Korean stops (Jang 2018a; Yoo and Kang 2018; Lee 2019) and affricates
(Jang 2018b), omitting coda =2 [I] or replacing it with L [n] (Cho 2005; Hwang 2016),
pronouncing diphthongs as a sequence of monophthongs (Cho 2005); and failing to apply
phonological rules such as glottalization (Kim 2004), nasalization, palatalization, (Lee and
Cho 2022), and resyllabification (also called “liaison”) (Lee and Cho 2022; Lee and
Kwon 2022). Generally, the application of phonological rules is known to require a
deeper understanding of the language than segmental realization, since these rules are not
evidently visible on the surface and thus unpredictable from the spelling.

It has long been discussed that the second language orthographic input has a
considerable impact on the learners’ phonological L2 production, both positively and
negatively (Erdener and Burnham 2005; Bassetti 2006, 2008; Rafat 2011; Escudero et al.
2013; Han and Kim 2017; Cerni et al. 2019). On one hand, the L2 orthography may
hinder learners from pronouncing target-like speech sounds, especially when L1 and L2
have different transparency levels in the writing system (Escudero et al. 2013). On the
other hand, the L2 writing system can also help learners who have difficulty perceiving
complicated L2 sounds or words, by complementing the acoustic input and their L2
perception defects and thus fostering target-like L2 speech production (Erdener and
Burnham 2005; Bassetti 2008; Cerni et al. 2019).

Korean writing system Hangeul is known to be shallow or transparent. Transparent
orthography refers to one that has a one-to-one correspondence between graphemes
(spelling) and phonemes (sound). Opaque orthography, by contrast, indicates an
inconsistent, one-to-multiple grapheme-to-phoneme correspondence. Thanks to its

1 The top 5 nations (excluding Korea), measured by the number of applicants to take the TOPIK (Test of
Proficiency in Korean) test from 2017 to 2021, are China, Japan, Vietnam, Taiwan, and Thailand (TOPIK
2021), and the top 5 groups of foreigners living in Korea are Chinese, Vietnamese, Thai, American, and
Uzbek (Ministry of Justice 2021).
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relatively transparent orthography, Korean Hangeul is assessed to be one of the easiest
scripts to learn and therefore there have been relatively few studies on learners’
pronunciation errors caused by the orthography of Korean (cf. Lee 2012; Kim 2022).

This study investigates resyllabification errors as illustrated in (1), which is one of
the frequent types of errors produced by Vietnamese learners of Korean.2 While native
speakers of Korean pronounce the coda of the preceding syllable as the onset of the
following syllable by applying resyllabification as in the right column, Vietnamese L2
speakers of Korean often fail to apply resyllabification and thus tend to sound "choppy,"
as in the left column.3 (The syllable boundary is marked by a . (dot) in the examples.)

(1) Resyllabification errors produced by Vietnamese L1 speakers4
Vietnamese learners Korean speakers

a. halin (221) ‘discount’ [hal.in] [ha.fin]

b. hankwuke (3+=o]) ‘Korean’ [han.kuk.A] [han.gu.ga]
c. pom-ey (E]) ‘in spring’ [pom.£] [po.me]

d. pat-un () 'receive-Mod' [pat.wn)] [pa.dum]

e. Seoul eti-ey (A& o) [sa.ul.Ati.g] [sa.wea.di.g]

‘where in Seoul’

Utilizing an L2 Korean speech corpus known as "A Collection of Foreigners’ Korean
Speech Data for Al Training" (Yoon 2021), we specifically examine if the L2
orthography influences the realization of resyllabification by comparing the error rates

2 We used Yale Romanization for the trasliteration of Korean examples in this paper, except for proper names
such as Hangeul.

3 The resyllabification errors are exemplified in two different patterns by the Vietnamese L1 speakers. First,
they pronounce the final consonant in its original coda position, not moving it into the onset of the next
syllable as in (1). Second, some learners duplicate the coda sound and pronounce it twice, as below in (i).
This second pattern is also classified as a type of resyllabification error in that the coda consonant stays
in its original position, as is likewise classified in Lee and Kwon (2022).

(i) kakyek-i (7}A°]) ‘price-Nom’  [ka.gja.gi] — [ka.gjak.gi]

4 The liquid sound 2 in Korean has two phonetic realizations: [I] as coda and [r] as onset. Therefore, when
the coda 2 becomes the onset of the next syllable by being resyllabified, its phonetic value changes from
[1] to [c], as illustrated in Aalin in (1a). Similarly, Korean stop sounds, which are all voiceless, become voiced
when placed between two voiced sounds (usually vowels), as in hankwuke in (1b) or patun in (1d).
Vietnamese speakers tend not to apply this voicing rule either if they fail to apply resyllabification, which
is caused by their boundary-observing syllable-by-syllable pronunciation.
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between read-aloud speech and spontaneous speech. It is hypothesized that the L2
orthographic input in the given scripts would negatively influence the learners'
pronunciation, hence more likely to induce learners’ errors in resyllabification, and as
hypothesized, resyllabification errors were more frequently detected in read-aloud speech
than in spontaneous speech. We argue that Vietnamese learners encounter difficulties in
applying resyllabification for the following two reasons: (1) unlike Korean phonology,
Vietnamese phonology lacks resyllabification; and (2) unlike the Vietnamese orthography
(i.e., the Roman alphabet), the Korean orthography discretely marks syllable boundaries
through its unique square-block syllable-unit writing convention. Resyllabification errors
are a combined product of the contrastive phonological rules and orthographic
conventions regarding syllable boundaries between L1 Vietnamese and L2 Korean. More
specifically, we propose that Vietnamese L1 speakers demonstrate a higher rate of errors
when reading aloud than speaking, particularly due to the mismatch between the
boundary-crossing phonology and the boundary-observing orthography of Korean
syllables.

2. Resyllabification: Phonologies of L1 Vietnamese and L2 Korean

Resyllabification is a phenomenon where the initial syllabification of words is
reshuffled so that the component phones get reassigned to different syllables. It
specifically occurs when a syllable with a final consonant (coda) is followed by another
syllable with no initial consonant (onset); in this environment, the coda consonant of the
preceding syllable comes to occupy the empty onset position of the next syllable, a
simple version of which is illustrated in (2). Resyllabification follows the Maximal Onset
Principle, i.e., a principle that suggests that consonants that are intervocalic are maximally
assigned to the onset (Kahn 1976). This is considered to be a universal principle as the
syllable structure of CV is more universal than VC, and is thus applied in many
languages so long as it conforms with the language-specific phonotactic and syllable
structure constraints.

(2) Resyllabification
VC.V —->V.CV
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A syllable in Korean allows zero or one consonant for the onset and zero or one
consonant for the coda, and as seen in the examples in (1), the coda consonant of
the preceding syllable becomes the onset of the following syllable when the next
syllable does not have an onset consonant and thus starts with a nucleus vowel. Note
that the grapheme © in the onset position is a mere placeholder in Korean with no
phonetic value at all, while it represents the consonant [y] sound in the coda
position. This resyllabification can occur within a word, across a morpheme
boundary, or even between phrases when spoken fast, as demonstrated in (1).
Similarly, English also allows resyllabification, as illustrated in (3), although its
syllable structure and phonotactics are quite different from those of Korean.

(3) Resyllabification in English

a. dreamer [d3rime] — [d3ri.me+]
b. passed us [pe-st.as] e [pe-s.tas] (Labov 1997: 155)
c. sailed over [sejld.ove] — [sejl.dover] (Labov 1997: 155)

The resyllabification feature of these languages occasionally becomes a basis for
unintentional misunderstandings or intentional puns, as more than one syllabification

possibility is available from the same sequence of phones whenever a consonant is placed

intervocalically.
4) a. mwuliya (Z°]oP ‘It's water' mwu.riya (F-2]oP 't's excessive’
b. pan.(h)a.na (¥R 'attracted? pa.nana (W) 'banana'
C. an ice cube a nice cube
d. tune a piano tuna fish

Vietnamese, on the contrary, does not allow resyllabification (Cho 2006; Tran et al.
2019; Kang et al. 2020; Lee and Kwon 2022). In fact, Vietnamese has a similar syllable
structure to that of Korean in that it allows up to one consonant for the onset and up
to one consonant for the coda, although the number and the kind of consonants allowed
for each position are different (Thompson 1988; Nguyen 1997, 2009; Pham 2009; Kirby
2011; Ngo 2021),5 as illustrated in Table 1.

5 As a matter of fact, the number of permissible consonants for onset varies between 18 to 21 depending
on the dialect or on the view as to how to classify such sounds as glottal stop [?], i.e., whether it is a
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Table 1, Syllable structures of Korean and Vietnamese

Onset Nucleus Coda
© (©)Y ©
Possible
syllables (G)V, C(G)V, (G)VC, C(G)VC

18 consonants

Korean | /p, p, ', t, 1) 1", te, te, 6", i? fjr;oﬁgglr:hgngs /7 Ckom tSn I
k7 kv’ kh, S, S', h, m, n, I/ p 2 p, LK , N, 1,
18 consonants
i h 11 monophthongs 8 consonants
Vietnamese | /b, t, d, t', ¢, k, f, v, s, z, 3 diphthongs btk i,

X Y, h, mn, non, I/

In both Korean and Vietnamese, V, GV, CV, CGV, VC, GVC, CVC, and CGVC are
possible syllable compositions, and therefore, the resyllabification environment of VC.V
is available in Vietnamese too. Nevertheless, Vietnamese L1 speakers tend not to
resyllabify the coda consonant in the preceding syllable as the onset of the following
syllable when it begins with a vowel; instead, they pronounce each syllable separately
as if the syllable boundaries are strictly enforced and should never be crossed. An
example of syllable-by-syllable pronunciation of Vietnamese is illustrated in (5a), which
contrasts with the resyllabified pronunciations of similar-sounding phrases in English or

Korean.

(5) Lack of resyllabification in Vietnamese
a. Cam on ban ‘thank you’ [ka:m.a:n.ba:n] <Vietnamese>
b. Come on Ben, C'mon Ben [ka.mon.ben]  <English>

c. kem-un pyen (342 ) ‘black stool’ [ka.mum.bjan] <Korean>

Vietnamese is known to be a monosyllabic language in that words mostly consist of
a monosyllable or a combination of two or more monosyllabic morphemes. Additionally,
Vietnamese is a tonal language, where each syllable has its own tone preassigned. These
features seem to make the Vietnamese syllable an unbreakable unit, so resyllabification,
which requires crossing the syllable boundary, is impossible in this language. Chinese,
which is also a monosyllabic, tonal language, does not allow resyllabification either

(Shim 2012), which seems to support this view.

phoneme or an allophone. Note also that the 8 coda consonants include approximants /j/ and /w/, so the
Vietnamese coda is alternatively termed G/C.
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Another reason for the lack of resyllabification in Vietnamese may be related with
a phonetic feature of vowel-initial syllables: that is, there might not exist vowel-initial
syllables in the first place, which lack onsets such as V or VC. Some argue that
Vietnamese requires an initial consonant in every syllable (Thompson 1988; Pham 2009;
Kirby 2011): even those words that start with a vowel graphemically, such as in ‘print’
and dn ‘eat’, actually have a glottal stop [?] in the onset phonetically (which is not
visible in the regular orthography).6 Therefore, according to this view, the minimal
Vietnamese syllable is CV, which would not allow the resyllabification environment of
VC.V to be formulated from the beginning; no coda consonant could be intervocalic as
no syllable begins with a vowel.

Whatever the reason may be, Vietnamese speakers, whose L1 lacks resyllabification,
would obviously have difficulty in applying this rule when they learn and speak Korean
as L2 due to a negative transfer. Because of this interference from their L1 phonology,
Vietnamese speakers may generate errors in applying the resyllabification rule.” However,
while this explains why Vietnamese speakers produce resyllabification errors when they
learn Korean, it does not account for the observation that they make more errors when
reading than when speaking. In the remainder of the paper, we will explore this question
in depth.

3. Speech corpus data

3.1 Data collection

This study used the Vietnamese L1 speakers' speech data of Korean from the L2
speakers’ speech corpus called "A Collection of Foreigners’ Korean Speech Data for Al
Training" (Yoon 2021). This corpus consists of speech clips obtained from 1,191 L2
speakers of 80 different nationalities residing in Korea in 2021; the majority of the corpus

This view is related with the number of allowable onset consonants, as discussed in footnote 5.

7 Lee and Kwon (2022) studied resyllabification errors using reading tasks performed by 14 native Vietnamese
learners and reported a negative phonological transfer from L1 more specifically. They argued that most
of the errors were found in the Korean L2 consonants that are not available as onset consonants in their
L1 (compare the possible onset consonants between Korean and Vietnamese in Table 1): the rate of applying
resyllabification was 86.8% for the consonants that exist as Vietnamese onset, and 62.5% for the non-existing
consonants in the Vietnamese onset position.



40 Hye-Won Choi © Gunhee Ko

is concentrated on the data collected from the speakers whose native languages (L1) are
Chinese, English, Japanese, Thai, and Vietnamese. The corpus data encompass two
speech types: script reading and spontaneous speech. Script reading involves the
read-aloud speech of written scripts covering five topic categories related to Korean
culture and life; spontaneous speech refers to the participants’ responses to questions on
similar topics as those covered in the script reading. The script reading consists of 45
scripts covering a range of topics. Each script is composed of 25 sentences, resulting in
a total of 1,125 sentences, with an average sentence length of approximately 13 to 15
words. For the spontaneous speech data, participants were presented with 75 questions
for each of the five topic categories. They were instructed to provide full-sentence
answers to these questions (see Kim et al. (2022) for more detail).

For the current study, we have sampled speech data from a total of 40 Vietnamese
speakers: specifically, for each speaker, 75 sentences from the script reading speech and
75 answers from the spontaneous speech are collected respectively. We collected data
exclusively from intermediate- and advanced-level speakers, whose TOPIK (Test of
Proficiency in Korean) scores ranged from 4 to 6 levels (37 participants—14 for level
4, 13 for level 5, and 10 for level 6) or who were assessed to possess equivalent
proficiency (3 participants).8 We deliberately selected data from non-beginning speakers
who are already familiar with Korean pronunciation and orthography and also able to
express themselves in full Korean sentences, in order to ensure that their spontaneous
speech can be compared with the read-aloud speech. This approach allows us to avoid
errors typically associated with beginners who lack sufficient knowledge and experience
with the Korean language. All 40 participants are native Vietnamese speakers who have
learned Korean for over 5 years and lived in Korea for over 4 years on average, as
demonstrated in Table 2.9

8 TOPIK (Test of Proficiency in Korean) is a standardized Korean proficiency test for Korean as a
second/foreign language conducted by Korean National Institute for International Education. The scores range
from Level 1 to 6 with 6 being the highest level. Participants with TOPIK level 4 were assigned to
intermediate level and those with TOPIK level 5 and 6 were assigned to advanced level. Three participants
without an official score were classified according to their self-assessment scores (one in advanced level
and two in intermediate level).

9  Unfortunately, it was hard to find speech data from male speakers who finished both tasks, so we ended
up using the female speakers' speech data only. As this is not a pre-designed experiment study, we could
not control the conditions, so the imbalance in gender remains as a limitation of this corpus study.
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Table 2, Information of selected participants from the L2 speech corpus

Proficienc Mean Mean length Mean
L1 Y learning of residence in age Gender | Education
level .
period (yrs.) | Korea (yrs.) (yrs.)
Vietnamese Intermediate 5.5 4.1 30.9 Female High .SChOOl
& advanced or higher

All speech data were transcribed and annotated by native Korean speakers who
possessed knowledge in linguistics and successfully passed the pre-training transcription
and annotation tests. Subsequently, they underwent multiple training sessions focused on
Korean phonology and error annotation. Each sentence is initially annotated by two
evaluators and their annotations were cross-checked by three graduate students who made
the final decision in case of any discrepancies or mismatches (see Choi et al. (2022) for

more information).
3.2 Data overview

The collected spoken data comprises a total of 46,200 ecel's in script reading and
53,606 ecel's in spontaneous speech. An ecel (literally a 'word phrase') represents a
combination of word stem and grammatical marker(s), separated by a space in Korean
writing; for practical purposes, an ecel can be approximated as a word in English. As
Korean is an agglutinative language, words are normally attached by grammatical
markers. As many of these markers start with a vowel such as i (©]) ‘subject marker',
ey (°) ‘in', and un (&) 'modifier ending,” many words are consequently situated in the
context of resyllabification and do undergo the process. Therefore, we have decided to
analyze the realizations of resyllabification based on ecel units (we will hereafter refer
to an ecel as a "word" for the sake of convenience in explanation).

The script reading data and the spontaneous speech data each have 75 individual
speech clips per speaker, amounting to a total of 3,000 clips from 40 speakers. The script
reading data contains a total of 46,200 words (120,560 syllables) and the spontaneous
speech data comprises 53,606 words (146,594 syllables).10

10 Even though the numbers of words in terms of tokens are comparable, there exists a noticeable discrepancy
in the number of word types between the script reading and the spontaneous speech: there are 814 word
types identified in the script reading, while the spontaneous speech consists of 10,515 word types. It is
because in the script reading task, all 40 speakers read the identical script comprising 75 sentences, whereas
in the spontaneous speech, each speaker provided individualized responses to 75 different questions in terms
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Table 3, Composition of speech data

Speech clips Words (Token) Syllables

Script reading 75 (sentences) x 40 46,200 120,560
Spontaneous speech 75 (answers) x 40 53,606 146,594
Total 6,000 99,806 267,154

From the collected data, we extracted and tallied all individual instances of potential
resyllabification environments based on the type of coda consonants, as demonstrated in
(6).11 In addition to the typical case illustrated in (6a), we included the consonant clusters
in (6b) and the consonants that undergo other phonological rules such as coda
neutralization or palatalization. The critical aspect is whether (part of) the coda consonant
of the preceding syllable becomes the onset of the next syllable, irrespective of any

additional phonetic changes to the consonant.

(6) a. Simple coda: kwuke (=+©]) ‘national language’ [ku.ga];
kongwen-ul (FLE) ‘park’ [kon.wa.nuil]
b. Coda clusters: kaps-i (Z}0]) “price’ [kap.si]
¢. Coda undergoing neutralization: kethos (2-%) ‘coat’ [ka.dot]

d. Coda undergoing palatalization: kwuti (=°]) ‘bother to’ [ku.dzi]

On the other hand, three cases were excluded from the -calculation of
resyllabification environments. The first case is when the coda consonant © ng is
followed by a vowel (e.g., sangtaypangi (*3t®0]) [san.de.ban.i] ‘counterpart-Nom’). In
Korean, [p] is allowed only as a coda and not as an onset. Therefore, the coda © [p]
can never be resyllabified as the onset of the next syllable; as mentioned earlier, the ©
in the onset position serves as a dummy placeholder. The second case is when the
syllable ends with & /4 followed by a vowel in the next syllable. In such cases, the &
[h] is deleted (e.g., coha (Z°V) [teo.a] ‘like”). The third case involves the coda consonant
L [n] followed by [i] or [j], resulting in the duplication of L., occupying both the coda
and onset positions (e.g., sinhonyehayng (41Zo434) [sin.hon.nja.hen] ‘honeymoon’). This

case is excluded from resyllabification because of the reason that the coda stays in its

of content and length. This variability in answers leads to a much broader range of vocabulary usage, thus
resulting in a significantly higher number of word types.

11 We focused solely on the resyllabification within words (ecel's) as resyllabification between phrases across
word (ecel) boundaries is optional and depends on factors such as speech rate and presence of pauses.
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original position.

Table 4 presents the frequencies of the words necessitating resyllabification. Both
types of speech exhibit a similar rate of instances of resyllabification environment. In the
script reading data, there are a total of 10,760 word tokens with resyllabification

environment (23.3% of the total words), and the spontaneous speech data contains a total
of 12,386 instances (23.1%).

Table 4, Potential words that require resyllabification

Resyllabifiable words (token) | Percentage per total words (%)
Script reading 10,760 233
Spontaneous speech 12,386 23.1
Total 23,146 23.2

4. Data analysis and results

4.1 Resyllabification errors: Script reading vs spontaneous speech

In the sampled speech data taken from 40 Vietnamese speakers from the Korean L2
speakers’ speech corpus, 1,142 instances of resyllabification errors were identified in the
script reading speech, whereas 988 instances of such errors were yielded in the
spontaneous answer speech. These results, detailed in Table 5, indicate a 10.61% error
rate for script reading and 7.98% for spontaneous response speech. A Chi-Square test
further verifies that the script reading speech exhibits a significantly higher rate of
resyllabification errors than the spontaneous speech [x* (1, N = 23,146) = 47.906, p <
.00001].

Table 5, Error rates in script reading and spontaneous speech

Script reading Spontaneous speech Total

Raw error frequency 1,142 988 2,130
Raw total frequency 10,760 12,386 23,146
Error rate (%) 10.61 7.98 9.20

The fluency level of speakers does not appear to influence the result. As demonstrated
in Table 6, Vietnamese speakers consistently exhibit a significantly higher rate of errors
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in script reading compared with spontaneous speech irrespective of their fluency level,
which is measured by their TOPIK scores.

Table 6, Error rates per fluency level in script reading and spontaneous speech

TOPIK N of Script reading Spontaneous speech value
level speakers Error Error
Errors Total rate (%) Errors Total rate (%)
4 14 370 3,752 9.86 317 3,866 8.20 .0113
5 13 393 3,484 11.28 370 4,267 8.67 .0001
6 10 278 2,680 10.37 244 3,577 6.82 <.00001

As hypothesized, the results confirm that Vietnamese learners of Korean do produce
more resyllabification errors when reading scripts than speaking spontaneously. We have
already predicted in Section 2 that Vietnamese L1 speakers would have difficulty
applying resyllabification in their Korean speech because of the negative transfer from
their L1 phonology. However, given that phonology would influence their pronunciation
regardless of the speech type, it does not account for the discrepancy in the error rate
between the script reading speech and the spontaneous speech. This suggests that there
may be factors other than the negative phonological transfer contributing to this outcome,
and three potential explanations arise. First, the reading scripts and the spontaneous
speech might have different levels of difficulty in terms of vocabulary and/or grammar
(such as the use of grammatical markers); namely, the words and phrases in the written
scripts might be more advanced and formal than those used in the spontaneous speech
and thus could lead to an increased error rate. Second, during the script reading task,
speakers might come across unfamiliar words they have never used before, whereas in
the spontaneous speech, they are likely to use the vocabulary they are well-acquainted
with from everyday use, possibly leading to fewer errors. Lastly, orthographic influence
could contribute to an increased error rate as it could negatively affect learners’
production of L2 speech sounds. We will explore the first two potential explanations in

the following subsection.

4.2 Difficulty of vocabulary

To explore the causes of different resyllabification error rates between the read-aloud
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speech and the spontaneous speech, we first hypothesized that the level of words in the
script reading speech might be more difficult than that in the spontaneous speech. To test
this, we classified all the words that appeared in each data set by levels of difficulty
based on the guidelines proposed by the "Applied Research for the International Standard
Curriculum of Korean Language" (Kim 2017) and also on the vocabulary lists from a
set of Korean language textbooks (i.e., Ewha Korean vols. 1-6). Tables 7 and 8 show
the tokens of the content word stems and the grammatical endings respectively, classified
by three difficulty levels.12

Table 7. Difficulty levels of content word stems

Beginning Intermediate Advanced Total

Script Raw frequency 8,520 1,960 80 10,560
reading Percentage (%) 80.68 18.56 0.76 100.00
Spontaneous | Raw frequency 10,334 1,246 162 11,742
speech Percentage (%) 88.01 10.61 1.38 100.00

Table 8, Difficulty levels of grammatical (functional) markers

Beginning | Intermediate Advanced Total

Script Raw frequency 9,600 600 40 10,240
reading Percentage (%) 93.75 5.86 0.39 100.00
Spontaneous Raw frequency 10,449 599 161 11,209
speech Percentage (%) 93.22 5.34 1.44 100.00

Contrary to our initial assumption, determining the level of difficulty between the two
types of speech is not straightforward. In both the scripts and the spontaneous responses,
the majority of the utilized words and grammatical markers are of a beginning level (over
80% for content word stems; over 90% for functional markers), followed by an
intermediate level, with the least used being of an advanced level. However, it is hard
to judge which type of speech used more difficult levels of vocabulary. As for the content
word stems, interestingly, the spontaneous speech used a significantly higher rate of the
beginning-level [x* (1, N = 22,302) = 2283684, p < .00001] and also of the

12 The total number of word stems and grammatical endings shown in Tables 7 and 8 are different from the
total frequency of resyllabifiable words introduced in Table 4 because there are words without grammatical
endings (e.g., halin 2% 'discount') or without word stems (e.g., ttaymwuney W0l 'because') in the data
sets.
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advanced-level vocabulary [x*(1, N =22,302) =20.0462, p < .00001], while the script
reading used a higher rate of the intermediate-level one [x* (1, N = 22,302) = 285.4188,
p < .00001]. As for the grammatical endings, only the advanced-level vocabulary
demonstrates a difference of statistical significance [x* (1, N = 21,449) = 63.0364, p <
.00001]; in this category, the spontaneous speech indicates a higher frequency. In other
words, all in all, it is simply hard to determine which type of speech presents a more
difficult level of vocabulary. As the speakers are intermediate and advanced learners of
Korean, they seem to be able to make use of beginning to advanced vocabulary in their
spontaneous speech on par with that of the scripts for both content and function.
Therefore, we should rule out the level of vocabulary as a factor for the higher rate of

resyllabification errors in the script reading speech.
4.3 Familiarity of vocabulary

The second potential factor to consider is familiarity of vocabulary. Even for the
vocabulary of the same level, the words utilized in spontaneous speech, compared with
those used in the scripts, would generally be more familiar to the speakers, as these are
the words they hear and use frequently in everyday life. This familiarity would allow
them to pronounce these words "correctly," employing the appropriate resyllabified
pronunciation. Under the assumption that the words used in spontaneous speech are
"familiar," we would expect the equivalent rate of resyllabification when these same
words appear in the scripts as well. To investigate this, we sorted out the identical words
used in both the script reading and the spontaneous responses to compare their respective
error rates. In total, we found 66 resyllabifiable words that were common to both data
sets. However, most of these overlapping words showed a significant disparity in
frequencies between the two types of speech. Therefore, we only included those words
that had relatively minor differences in frequency (less than double the gap). We also
excluded those words with only a couple of total errors. As a result, 13 out of 66 words
were selected based on their total occurrences in the data. The list of words with

comparable total frequencies is illustrated in Table 9.
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Table 9. Error rates of the overlapping words

Script reading Spontaneous answer
Overlapping words Error Total | Error rate | Error Total | Error rate

(freq.) | (freq.) (%) (freq.) | (freq.) (%)
ttaymwuney W5-o]] ‘because’ 23 200 11.50 11 147 7.48
manh-un 32 ‘many’ 5 40 12.50 1 55 1.82
manh-i o] ‘a lot’ 24 360 6.67 17 364 4.67
mek-ul - ‘eat-Mod(Fut)’ 16 40 40.00 6 37 16.22
mom-i =] ‘body-Nom’ 2 40 5.00 0 21 0.00
pat-un T ‘receive-Mod(Pst)’ 12 40 30.00 10 51 19.61
pyengwen-ey H o] ‘to a clinic’ 8 80 10.00 1 46 2.17
sikan-i A 7Fo] ‘time-Nom’ 3 40 7.50 3 54 5.56
umsik-ul 2412 ‘food-Acc’ 4 40 10.00 5 47 10.64
umsik-i 24]0] “food-Nom’ 13 40 32.50 10 50 20.00
cen-ey Z o] ‘before’ 15 120 12.50 7 101 6.93
cip-ey o] ‘at home’ 7 40 17.50 5 53 9.43
choykun-ey 2|10 ‘recently’ 8 40 20.00 9 66 13.64

Surprisingly, the result reveals that even the identical words exhibit higher error rates
in script reading than in spontaneous speech: out of the 13 selected words, 12 displayed
a higher resyllabification error rate in script reading and one remaining word (i.e.,
umsik-ul 'food-Acc') exhibited a comparable rate in both contexts. On average, the error
rate of these 12 words is 17.14% in the script reading, nearly double the 8.96% rate
found in spontaneous responses [y* (I, N = 2,212) = 13.4591, p < .000244].

More dramatically, the same individual speaker who applied resyllabification during
spontaneous speech did not resyllabify when reading the identical word from a script.
Table 10 demonstrates a few such examples.

Table 10, Resyllabification of the overlapping words by the same speakers

Speake]r)ata Korean word Script reading Spontaneous speech
S1 fon-i =9°] 'money-Nom' [ton.i] [to.ni]
S2 choykun-ey Z|<10] 'recently’ [tewe.gum.e] [tewe.gurne]
S3 hankwuk-eyse 3t=+0]| A 'in Korea' [han.guk.e.s"A] [han.gu.ge.sA]

These examples strongly suggest that neither the level of difficulty of vocabulary nor
the speaker's familiarity with them significantly contributed to the higher rate of
resyllabification errors in the script reading speech. This leads us to the final hypothesis:
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orthography may be the primary influence on the resyllabification errors by native
Vietnamese learners of Korean. This will be explored in the following section.

5. Discussion

As noted earlier in Section 2, the phonological syllable boundary of Vietnamese is
more rigid than that of Korean in that Vietnamese does not allow resyllabification while
Korean does. It is therefore understandable that Vietnamese speakers make errors in
resyllabification when they speak Korean as L2 because of a negative transfer from their
L1 phonology. Yet, as observed in Section 4, their performances in resyllabification differ
between read-aloud speech and spontaneous speech: namely, not only the overall error
rate but also the error rate of the identical list of words produced by the identical group
of speakers is significantly higher in the read-aloud speech than in the spontaneous
speech, even if the levels of vocabulary used in the two data sets are not very different
from each other. This indicates that the L2 orthography of Korean must have influenced
the speakers' read-aloud speech negatively.

5.1 Orthographic influence on L2 speech production

Korean uses its own writing system called Hangeul, which is a transparent
phonographic orthography. An orthography is deemed to be transparent if the
phoneme-to-grapheme correspondence is consistent. In most cases, one sound corresponds
to a single letter or grapheme in Korean, but there are also phonological rules that make
it deviate from the initial transparent mapping between phonemes and graphemes.
Vietnamese writing system, on the other hand, is based on the Roman alphabet, which
was first invented by a French missionary Alexandre de Rhodes, and it substituted the
Vietnamese first writing system, Chit Nom, derived from the Chinese characters
(Thompson 1988). Unlike the former Chinese-like writing system, the new Vietnamese
alphabet has a clear grapheme-phoneme correspondence, which also makes it a

transparent system.!3

13 Vietnamese does not normally have phonological variations because each syllable has its original
pronunciation. As discussed later, the phonological syllable boundary of Vietnamese is rigid just as in Chinese
so that there are few phonological changes between phones in contact. If a Vietnamese word does show
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Orthography may exert a positive or negative influence on learners' pronunciation of
the target language. Contrary to expectations, an L2 orthography that differs from that
of L1 does not necessarily result in a negative effect. For example, Thai learners of
Korean, whose L1 orthography is different from L2 Korean, have been reported to
achieve high scores of fluency, accuracy, and intonation in pronunciation if they had a
greater orthographic awareness of Korean final consonants (Kim 2022). Similarly,
Chinese learners’ exposure to the letter & % in Korean has been found to enhance their
production of & /h/ allophones (Han and Kim 2017).

On the other hand, an L2 orthography that is similar to that of L1 does not
necessarily lead to a positive effect either. For instance, Bassetti (2006) discovered that
Pinyin—the Roman-alphabet-based orthography of Chinese devised to facilitate
pronunciation—actually hindered the beginning learners who were native readers of the
Roman alphabet from yielding target-like pronunciations. Similarly, in Rafat’s (2011)
study, English L1 learners of Spanish produced pronunciation errors caused by L1
transfer induced by the orthographic input from L2 Spanish: they mispronounced silent
h as [h] ([hacapo] for harapo [arapo]), [z] instead of z [s] ([zatara] instead of zatara
[satara]), [1] instead of [ [j] ([polero] instead of pollero [pojero]), etc. Young-Scholten
and Langer (2015) have also documented that the orthographic input in L2 German
interfered with native English-speaking learners’ target-like speech production,
particularly with the letter s, which represents [z] in German but [s] in English (sie ‘she’
[zi:] pronounced as [si:]).

However, it is evident that a distinct L2 orthography can potentially create confusion
in learners' acquisition of L2 phonology, and the Korean orthography serves as an
example. Studies have shown that the readers of the Roman alphabet are negatively
affected by the Korean L2 orthography. For instance, French speakers learning Korean
have been reported to mistakenly replace © /o/ with & /h/ (2]¢FS}|l. & /mianhejo/ ‘sorry’
as [mihanhejo]), confused by the visual similarity between the two letters. Yim (2007)
argues the mispronunciation is caused by L2 orthography as well as L1 interference of

French uvular [g]. Another study demonstrates that the Korean orthography has a

a phonological variation, it is already reflected in standard spelling (Cho 2005). For example, Vietnamese
number 15 mueoi ldm is originally a combination of 10 muoi and 5 ndm, but the spelling lam already reflects
the changed pronunciation of [n] as liquid [I], which makes the phoneme-grapheme correspondence in
Vietnamese more transparent. It is comparable to @ fal.g(y)al ‘egg’ in Korean, for instance, which already

orthographically reflects the phonological change derived from % talkal ‘chicken’s egg.’
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negative impact on American learners’ pronunciation of Korean liquid & /, which has
two phonetic realizations [I] or [r] depending on the position. According to Kwon and
Park (1999), the participants consistently mapped Korean = [ to English /I/ regardless
of its position, failing to properly pronounce the allophones. These finds emphasize the
potential challenges posed by L2 orthographic systems, as they can hinder learners'
accurate acquisition of L2 phonology.

In addition to these errors in grapheme-to-phoneme mapping, orthography has actually
been found to influence resyllabification errors. In her research solely focusing on
orthographic influences on the phonological development of Korean, Lee (2012)
discovered that American English speakers learning Korean made more pronunciation
errors with intervocalic obstruents when they appeared in a coda position followed by
a vowel-initial syllable (% ©] /cip.i/ ‘house-Nom’) compared to when they were in the
onset position (*=H| /no.pi/ ‘slave’), when asked to read these words in paired conditions.
In other words, American learners demonstrated higher accuracy in words without a
resyllabification condition than those requiring resyllabification.

As discussed in Section 2, English is a language that allows for resyllabification: in
English, an intervocalic consonant is often resyllabified as the onset of the following
syllable. However, Lee's (2012) study suggests that even speakers of L1 where
phonological syllable boundaries are fluid enough to permit resyllabification may
encounter difficulties in applying resyllabification in an L2. In the case of English
learners struggling with resyllabification in Korean, it is important to note that this
difficulty cannot be solely attributed to a negative transfer from L1 phonology; instead,
it must be more closely related to orthography. If English L1 learners have difficulties
with resyllabification in Korean, it is not surprising to find Vietnamese speakers
struggling with similar issues. This is because Vietnamese uses the Roman alphabet like
English, but its L1 phonology does not allow for resyllabification.

5.2 Orthography with rigid syllable boundary

Korean orthography Hangeul stands out with its unique visual configuration as a
phonographic writing system. Languages including English and Vietnamese that adopt a
phonographic writing system like the Roman alphabet share the general orthographic
principle of displaying individual graphemes in a left-to-right linear sequence to represent
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the sequence of phonemes in the same linear order. However, Korean letters are not
presented linearly but rather in square blocks containing two or three letters each. For
example, the word hankwuke ‘Korean’ consists of 8 letters in the Korean alphabet
Hangeul and if displayed linearly, would look like & } » -7 4 71 o 1. But instead,
it is written in 3 syllable blocks of letters, looking like $F=+o], as illustrated in Figure

1. Each syllable occupies a single character space (Simpson and Kang 2004: 139).

Phoneme h a n k u k [1) A [7 phonemes]
Grapheme s 3 L 9 T = o q [8 letters]
~o N\ / ~ g
~ N /- /-
SN Y N Va Yo
Syllable st = of [3 syllables]

Figure 1. Orthographic convention of syllable blocks in Korean

As such, the Korean orthography employs a graphical representation where a syllable
is visually depicted as a square block. Compared to other phonographic writing systems,
Hangeul is visually more compositional as it forms a visibly distinct intermediate unit
of a syllable. In languages that use the Roman alphabet, it is difficult to visually
differentiate one syllable from the adjacent syllable within a word and thus the
orthographic syllable boundary can be ambiguous, as is the phonological syllable
boundary, as discussed in Section 2. In contrast, Korean Hangeul visually packages letters
into syllable blocks, providing clear demarcation between neighboring syllables. As a
result, the orthographic syllable boundary in Korean is always visually firm and never
ambiguous.

In this aspect of the syllable-block presentation, Hangeul differs from other
phonographic writing systems and bears a resemblance to morphographic orthographies
like Chinese Hanzi (or Chinese-character-based Japanese Kanji). In Hanzi, each character,
shaped in a square block, represents a morpheme, which is also a syllable; thus, each
character inherently represents a syllable, and the boundaries between characters coincide
with morpheme boundaries, resulting in rigid syllable boundaries. Noting this syllabic
characteristic of Hangeul writing, Taylor (1980) argues that Korean writing system is an

“alphabetic syllabary,” combining features of an alphabet, a syllabary, and a logography.
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Similarly, Pae (2018) suggests that Hangeul can be described as a phonemic-syllabary or
“alphasyllabary,” as it exhibits dual characteristics of both a phonemic writing system and
a syllabic writing system.

Resyllabification involves redefining the syllable boundary by shifting the boundary
before the preceding coda consonant as it becomes a new onset. This process is possible
due to the fluid nature of the phonological syllable boundary in Korean. In contrast, the
orthographic syllable boundary in Korean, as depicted in Figure 1, remains rigid due to
the syllable-block writing convention of Hangeul, which is similar to Chinese Hanzi.!4

Table 11, Rigidity of syllable boundaries in phonology and orthography

Chinese English Korean Vietnamese
Phonology rigid fluid fluid rigid
Orthography rigid fluid rigid fluid

Due to the disparity between the phonological fluidity and the orthographic rigidity
of the Korean syllable boundary, L2 learners of Korean often experience difficulties in
perceiving and producing syllables. This is evident in the case of American English
speakers who successfully apply resyllabification in L1 struggle to do so in L2 Korean
during reading tasks (Lee 2012). The syllable-block orthography provides the participants
with misleading visual cues to retain the original syllable boundaries, preventing the
application of resyllabification. We argue that this is exactly why Vietnamese learners
who are proficient enough to apply resyllabification in spontaneous speech despite their
rigid L1 phonology fail to apply it in script reading. As a result, they produce more errors
in read-aloud speech compared to spontaneous speech. The rigid syllable boundary in
Korean orthography offers visual signals that discourage resyllabification, thus negatively

influencing their L2 pronunciation.!>

14 Similar to the orthographic syllable boundary, the phonological syllable boundary in Chinese is also rigid,
lacking the ability for resyllabification (Shim 2012). Consequently, it is not surprising that Chinese learners
of Korean have been reported to pronounce words at the syllable-unit level, often struggling with applying
the phonological rules of Korean that involve phonetic contacts and changes at syllable boundaries (see Kim
(2018) for a case of nasalization).

15 Another potential orthographic effect affecting resyllabification may be speculated. It is the presence of the
dummy placeholder © in the onset position of the vowel-initial syllables. As mentioned earlier, the letter
O represents consonant [n] in the coda position. Although Korean phonology does not allow [g] as a
permissible onset consonant, Vietnamese does (see Table 1 again for comparison). Therefore, it is plausible
that Vietnamese learners perceive the letter O in the onset position as a substantial consonant and
phonetically realize the onset © as [p], similar to their native language. Then, an O-initial syllable may
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6. Conclusion

This study has examined the resyllabification errors produced by Vietnamese learners
of Korean, utilizing an L2 speech corpus composed of script reading and spontaneous
speech, and discovered that the error rate is higher in script reading than in spontaneous
speech. Among the three hypotheses proposed to explain the disparity in error rates
between read-aloud and spontaneous speech, we conclude that the L2 orthographic input
in the read-aloud speech contributes to the higher rate of resyllabification errors and that
the alternative hypotheses such as the differences in the level of vocabulary or in the
learners' familiarity with the words between the two speech types have been found to be
invalid.

We argue that the Vietnamese L1 phonology, which enforces a rigid syllable
boundary, contrasts with the fluid syllable boundary in L2 Korean and that this difference
in phonology serves as a negative transfer, leading Vietnamese learners to experience
difficulties in resyllabification when speaking Korean. Moreover, the syllable-block
writing convention of the Korean orthography presents a visually rigid syllable boundary,
whereas the Vietnamese L1 orthography (i.e., the Roman alphabet) does not impose such
rigidity. Consequently, the orthographic rigidity of syllable boundary of Korean provides
Vietnamese learners with negative visual signals so that in script reading, where the
orthographic input is provided, the speakers tend to produce more errors than in the
spontaneous speech with no such input. In summary, the Korean L2 orthography exerts
a negative effect on the speech performance of Vietnamese learners in terms of
resyllabification.

Using Korean Hangeul as a case, the current study has explored the influence of L2
orthography on learners' phonology and demonstrated that not only the individual
graphemes but also their orthographic syllable configurations can affect their phonetic
realizations. Specifically, the current analysis—based on the discrepancy between the
phonological and orthographic fluidity/rigidity of syllables—offers insights into predicting
the likelihood of resyllabification errors depending on the syllable type of the first
language (L1). We anticipate that future studies involving speakers from all four language
types (sorted by rigidity level) will provide a deeper understanding about the role of

not be perceived as vowel-initial, thereby not constituting a resyllabification environment. While this
hypothesis cannot be definitely confirmed in this non-experimental study, it is worth noting that we did not
observe any such cases of [n] pronunciation of O in the onset position in our speech dataset.
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rigidity of phonological and orthographic syllable boundaries. However, this study has its
limitations as a corpus study using large-scale data annotated for Al training: while
providing an extensive amount of naturally spoken data, it lacks rigorous control over
variables that a pre-designed experiment study would have. We hope these limitations

will be addressed in subsequent research.
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Appendix

Sentences for script-reading speech

Lo old & AFE W o] A WFo. 45 we X dFYaF)el & fed, A ot £ & A7k
2. W7 E AR 719 EAk oF vl AT 93 e AvtE A4S BE 2 Zded, 235 A2 qF 3 ol
3. 5, AtE ool AlZ 4k 7dl, A dmz] grolr 7 AU AT dadd, Wakie] 2kt Aol
4. e @S Kol 7% 7 Kol A, vgte ofF & ol e, # vy Ko, drt Fi MEA ol
5. % Wl o] ent €(250,0009)91dl, tiAFQlo] U upgo] EojA, wrtAlo|g FgaAl BE Az T} A} B 0],
6. olAl B, W7} o] F5gk o7k oF AUl W Lol nlsiA, X1101 1 B2 3l ok

7. @ ARE AL RG], W7F B FAEE g 2 ZobA AT AzZbE] By g $3]7F Wol H).

8. ¢ WIR Q13 YA F e HESHH FH AT ol IR F5 EZetHA] sk l S04 g blM “01.
9. U Had AFS F st du? v AL a3 dod, A mEdA £ S ol Rt ¢

0. A%o] Avh} Fage, 45 < sk Qe olgA shelw 2l a7 o A, oA sl ﬁw
L9 AZS E3} AT ES PRalok ol 284 o, & AaE Aol th 4 Mm% HU 7k
12. V8] B2 A AFstebs AXr a3 g% WA, 6], Ba] S0z ] d4aks Aok §.
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13.

14.
15. Y
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27. ¥
28.
29.
30. ¢
31.
32.
33.
34.
35.
36.
37.
38.
39.

40. =

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
S1.

52. 4,

53.
54.
55.
56.
57.
58.

Hye-Won Choi © Gunhee Ko

13) A AFataL, ARt ALgsks Al F0.
Zief, 7ok, 1314- BH93 (&S FoluA, Gk & 3L oW, Uk AT F AS Aok
= T2 oge & ®Wel A? v fdllel F ke Holgh, Rk 4l
Aol npd HHE}\/} aets A =80la, e AdlEe] WEed P v g AVIE 3.
aF, 7 Folste BAR AT AAY 2% A A dol? v Ak Holl i vgE Bes A
T BAE QA oj'A A YR HASA HTe & v eSS FAA.
aOF QIEYe R FEe Aok Uit A3 FET w=, viE F-AWA, A 2 AR ;% F7EA kel
v Uizh ks wl A HAEQHAE) & AlrE dojA, taE] AEET E o A¥E 7+ 2 5 dglol.
Adstbsd, 220 2a g2 7 <k dolr e 2% w slolx B g w7t A *“REFHI a7 gEglol.
& HEI AHE F ded Fol oA vhA] Buzt, dEGEA vl & Fio] o r]Eka
Ui &Ast et wob e 2 vk Folle Ul Alel=7t i, 1 Eog Eedtel.
o s A gdgoldw A, vt A-FE 21 AdAvE Aok o g uiE =T F AAAE
o2 fAlez w7 uRlE 3 e, skl HHPEﬂ ¢k &gl EWETE Y flodeta
OF/IOPT’/P] & %‘ =, F7F WA golA], dd FAR AA gola. AFE Bol| ofga.
e A 54U AstAe & 2 Zed, 3 27180
H A vEE kS FAIAE FAAL. Aue <= 27 }}1
Ol 0417} iiﬂ} 2 w7] W, o]zt wiEwW Ao Huch Ax e Ak 93,0009 ‘4
Ad) ARE Dol A H7E v, AREA AFE sl Folx A uls
2*] §13<>ﬂ FAFE L U AY, 2EH2E s do] AFUIN AL do] BolA, A Z"*lt & ohdrkae
Al Bl =82 A ZHEUrh Fa5a thd wols of=Fo] ¢F wed, AT ¢ T ke
v, AAEED ve Fe] ofde, vel7k SojM e SR A4 & dsuth s ZJHH'SH =g HM, oA HAQ.
5 2 3o A W EAL das e A o] AMEER| Tal, o3y
Qhajo] o] QF Folx|al, Ho] v= A ZolA, FAIAE Ha A=, ?H?%O}Xl A
18 92 F5E, Ayt ol= 3, &b & ¢ HE =AY gl A%
wjgto] wow MALE S ", s Z Thglo] 8 ol wjvt 53] oAl
> o o Agh meFlel, FakAl =40l e EAAY, SR8 A4A @3 91l 32 ohdrkae
5240l ﬂl?‘lg ol 97t ANE $5L 8kA &7 wiel, t& zAsor gtk sHsshd & =
% vpAlE < Hlg ek Bejakhg AFE oA iAW, Al Bl =0l A gt
2 A7 UA gl o 2wA *iﬁoi Q. o]l o] Aol glglela. oWl Aol OMOM-.
did, Ard@g)eld e 4ol Hd ola 2l Zed, 9FS o sha AoE AV slAFA koM, A YU
T diol F2 Fo vepdrid, 2715 0‘31]9710‘ 7bsAdol EHUT oS =A oA AL
A Gl 7=, ARk ok Ad wjEe] YEehvs RojgkA, A A5 H7E ojHETh
ofo] XA ANE Fv A7t Bol Joy, 548 BAL, HESoW, F77 U A ntaaEs g Q.
oAb A, A= FE Sl WIS wdled, 2S5 wuint ofH e ofmta. ARXIS Aol E7bQ?
< 4 B2uzh, FEAS 7beAel glo] rejurh M H & A4S
| Ao, FdE A Hs Fa ogud, o us uzkA BE 9 3 de s
Algko] & wjwlel, ofE ¥-9] 9o AZ WAL & FU, BFE stgetse Holl E&o] HUY, SE5%E & BAL
=2 S BHAW < wa, el thAl WA, gels W Ao %%HE}.
X Avre? 9 wstAl kel e Aol AAA L.
A= = AOlE A AKTX)9F AvkEE, #3835 oA 7124 Al F/7F dFych
A7} g=oll A 71AF Bl 741 0]“401 Agolgt & magloja. 713k Al 7FA 7L ol WA thE7ER?
Aol E] A ~(KTX)E= 7 w22 R v, Fostss 7 AARE “HUT kg s
Aol Al Fat7A] b d debd AEuee Al Al ol Ael8e e AEA oW F3
A AKTX)= 7 AIRE v dgfag, Fgstas ol AIZHEAIRY) A, Avksss vl ARFEAIRh 4
a7 AY mE Aol EAKTX)E Etobzlol e, A7 Aol F whmkAl e, Zd A0l E A 2KTX) EE ¢
dnbdnt 54 F, 18 F et odRE shA Aol 54 5}“01 solA sk, AbEE

S e A v elA e o
>

W A W ES ol Ak A Bl
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59. 54o] obpgl FAM 8. Fol I HAahAl ki A2, Gkl v 542 wo] vjgrtka

60. oA TIAIS], E4lo] IWkdntt £ o vyt 542 e 4 983000901, At &nk FA °J(67 000y I T
61. G 54 7HFo] F gl el o gAY A 2 dubd® @l dnbEE Z)3TEA o

62. ul, =9 HFSAR, g A(1:00) 71AHE Fe FA o] gliyth T Al2:00)8FL obF Al(9:00) E7F =l AAR SFAIAFUL?
63. 12l F AJ(2:00) 71AFR ol oFaf FAlQ. o] ghold Fr} Al FAoje. ZHl 25 of oA A7t glvhae
64. ofn} FZolE} AlgtEo] Fako® wol ulelrhy] wiel, dfo] mF 3 A FHUY dg AAAITES?
65. 1T R, V1A e AFo® AATAL. o)A o] BF 7ML ot & JhA B 8o

66. ¢4 Aol gkl AA T, el Ak ME ek ARFE iAo e, A BaEE SR e siAd gy
67. 2w oMt AR 01‘%71] vzl 7kee Aol E g, ofyd Alds o] &allof Huhae

68. AATQ, £ Ble o] AHHEH) oY AHHGH) 7 9% 0w UrbA, O Ado® gsiA A He.
69. 7125 & o, 7|AEE F ?’d 1 ®ol Hof sla? obyd Br] Hell, 21 Z]All B gta?

70. ohve. ¥ wFel o] #Rlazt, 262 ACTEAKTX) 72474 ol ewlesi)E gtolr] euaEA)E EhAE HyTh
71. 712k <bell mjFolut A7) 7F duka? 71AHE 8 B, ke wetl wjaE A Zeds

72. Azak7Ezbhdl 2k A7)7F AF Uk sHARE TR BA= ok, 713k Bl7] Hell mlE] AbA /P‘ A Fola.
73, AHAD, AV &GS F ESEbA . A, o] ZA rdsid HE A A o] v

74. ¢ko 2 At e EX o7 JhA AAHE 9, Tl AEE 4 F e TR %013.

75. A7) AT welal 1A% B WA NEAA 7} sopRel . EelEAA A Al
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