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The present study aims at exploring Korean EFL learners’ lexical structure and its
development by analyzing their response patterns in a word association test. Studies on
word association have shown that native English children go through a series of lexical
restructuring, including the syntagmatic-paradigmatic shift. In order to see if Korean
EFL learners’ mental lexicon also goes through the same restructuring and if their
mental lexicon is affected by their L1, the present study conducted a word association
test and a word familiarity measurement. Fifty adult Korean learners of English at
different proficiency levels and eleven native English speakers participated in the
experiment. The results showed that Korean learners produced much less paradigmatic
and syntagmatic responses compared with the native speakers. The proportion of L2
learners’ paradigmatic and syntagmatic responses increased, with the increase in
proficiency and word familiarity. However, no clear sign of syntagmatic-paradigmatic
shift was found. Paradigmatic responses were predominant from noun prompts,
whereas syntagmatic responses were predominant from verb prompts. The learners’
lexicon was also found to be affected by their L1. The findings suggest that Korean
learners’ mental lexicon is structured differently from that of English native speakers.
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I. INTRODUCTION

Lexical knowledge is probably the most fundamental component of language ability.
Recent surge in the studies on L2 vocabulary attests to the critical role of lexical
knowledge in developing language skills (Cook & Newson, 1996; Lewis, 1993; Nation,
1993, 2008; Singleton, 1999; Wilkins, 1972).

Studies on the mental lexicon have shown that the mental lexicon is far more than the
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summation of individual words or phrases. While different models of mental lexicon have
been posited, it is unequivocal that L1 mental lexicon is a complex system with semantic,
phonological, and syntactic network (Foster, 1976; Levelt, Roelofs, & Meyer, 1999;
Marslen-Wilson, 1987; Morton, 1961). According to the findings, individual words are
associated with other words in the mental lexicon phonologically, semantically, and
grammatically. Experiments also revealed that words are not stored randomly but
hierarchically in the memory, with words with higher order concepts and those with lower
order concepts closely related with each other. Thus, when a word is activated in memory,
it also activates other words that are associated with it. This neural network plays an
important role in language processing. In listening or reading, for example, a word that has
been activated prompts other words that are highly likely to co-occur with that word in the
text, which contributes to substantially reducing the processing time for upcoming words.
On the other hand, if the word associates that have been activated do not match well with
the upcoming words in the discourse, it will slow down the processing speed and even lead
to misinterpretation. Therefore, well-structured mental lexicon is a precondition to fluent
and efficient language processing, both in L1 and L2.

Recently, there have been a growing number of studies exploring the nature of L2
mental lexicon, centering on the questions of whether L2 mental lexicon is structured in the
same way as L1 mental lexicon and whether L2 mental lexicon develops in the similar
manner as L1 lexicon does (Channell, 1990; Meara, 1984, 1987; Piper & Leicester, 1980,
Schoonen & Verhallen, 2008; Singleton, 1999; Wolter, 2001). While quite a few studies on
vocabulary have been conducted in the Korean EFL context as well, there has been little
research on the Korean learners’ English mental lexicon per se, in terms of how it is
structured and developed. The present study aims to address the questions of how Korean
EFL learners’ mental lexicon is structured and how it develops over time. In doing so, it
attempts to reveal differences between learner lexicon and native English speaker lexicon.

Il. THEORETICAL BACKGROUND
1. The Development of L1 Mental Lexicon

Research on native speakers’ lexicon have found evidence that children’s mental lexicon
is differently structured from that of older children and adults (Brown & Berko, 1960;
Cronin, 2002; Ervin, 1961). The evidence is mostly from free word association
experiments. Word association, a widely-used tool with a long history (McNeill, 1966;
Schoonen & Verhallen, 2008; Woodrow & Lowell, 1916), is an experimental technique
that requires a subject to provide the word that first comes to mind upon listening to or
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reading a prompt word.

Word association tests typically elicit several different types of responses—paradigmatic
responses, syntagmatic responses, and phonologically related responses, among others.
Paradigmatic responses to a stimulus word include coordinates (apple—>orange),
superordinates (apple—>fruit), subordinate (fruit->apple), synonyms (close=>shut), and
antonyms (close—>open). They are from the same word class as the prompt word, and can
alternate with the prompt in the same position of the sentence. By contrast, syntagmatic
responses are words that frequently co-occur with the prompt word (e.g., open—>door,
apple>eat, sit->chair). As syntagmatic responses are in sequential or collocational
relationship with the prompt, they usually belong to a different word classes from the
prompt. A third type of responses is phonologically related responses—or “clang”
responses—which are only phonologically similar to the stimulus word (e.g., beer>bean,
beer—>tear, opponent—>opportunity).

Word association studies have found that children in their early lexical stage tend to
provide lots of clang responses, as well as a high proportion of mediated responses and
completely unrelated words, before they move on to more semantically-oriented stage
(Singleton, 1999; S6derman, 1993). In addition, young children were found to provide
more syntagmatic responses than paradigmatic responses, whereas adults tended to give
more paradigmatic responses. This developmental change from more syntagmatic to
paradigmatic responses is referred to as the “syntagmatic-paradigmatic” shift (the s-p shift,
henceforth). The s-p shift is known to begin around age 5-6 and reach completion by age
10 (Cronin, 2002; Singleton, 1999).

Researchers attribute the s-p shift to two main changes occurring around this period:
cognitive and linguistic. Singleton (1999) suggested that the shift is an indication of
emerging syntactic categories, while Cronin (2002) ascribed it to the development of
conceptual categories side by side with the increase of word knowledge via reading.
Nelson (1977) proposed that the change coincides with the cognitive shift from pre-
operational thought to concrete operations. She also related it to the development of
coordinated concepts during early school years. Similarly, Anglin (1970) ascribed the shift
to the development of hierarchical relations. To summarize, studies on L1 mental lexicon
suggest that L1 lexical development proceeds from the stage of clang and unclassifiable
responses, through the stage where syntagmatic responses are predominant, to the stage
where paradigmatic responses are predominant.

2. Research on L2 Mental Lexicon

The findings above on L1 mental lexicon cannot be automatically extended to L2, for
several reasons. First, a majority of L2 learners are cognitively mature: they have
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established coordinate and superordinate concepts; and they have passed the preoperational
stage. From a linguistic viewpoint, they have already established syntactic categories (noun,
verb, adjective, etc.) in their L1. Also, it is possible that the learners’ L1 lexicon and L1

system can interfere with their L2 lexicon. As such, L2 studies have focused on uncovering
similarities and differences between L1 and L2 mental lexicon.

Some researchers claimed that L2 learners’ lexicon is fundamentally different from
native speakers’ (Channell, 1990; Meara, 1984, 1987). Meara, a pioneer researcher of L2
internal lexicon, claimed that L2 lexicon is “quite different” from that of a native speaker
(Meara, 1984, p. 233-234). To be specific, Maera claimed that words in L2 mental lexicon
are organized around phonologically associated network while L1 lexicon is more
paradigmatically oriented.

Singleton (1999), on the other hand, argued that “the proportion of phonologically
motivated responses reflects level of proficiency” rather than fundamental difference (p.
135). Piper and Leicester (1980) also proposed that response patterns are affected by
proficiency. They compared beginner level Japanese learners of English with advanced
learners and native English speakers, and found that the native speaker group produced a
higher proportion of paradigmatic responses than the advanced learner group, who, in turn,
provided a higher proportion of paradigmatic responses than the beginner group. A similar
tendency was also reported by Séderman (1993), who compared Finnish and Swedish
learners of English with English native speakers. Soderman found that paradigmatic
responses tended to positively correlate with proficiency, while clang responses tended to
negatively correlate with proficiency.

On the other hand, some researchers reported that proficiency was not correlated with
response types (Kruse, Pankhurst, & Sharwood Smaith, 1987; Wolter, 2001). Wolter (2001)
suggested that the discrepancy in L1 and L2 response patterns is a function of familiarity,
or depth of word knowledge, rather than mere proficiency. Wolter (2001) measured the
correlation between the participants’ familiarity with individual words and their response
pattern, in his word association experiment on L1 and L2 mental lexicon. He included
extremely low frequency words in the test items so that even native speakers might rate
some of the items as unfamiliar. The results showed that adult native speakers also
displayed “nonnative-like” response patterns upon hearing unfamiliar words, producing a
high proportion of phonologically-oriented and other unclassifiable words.

Another confounding factor that comes into play is the learner’s L1. In some languages
like Japanese, children are known not to go through the s-p shift. Accordingly, adult
Japanese speakers' responses are predominantly syntagmatic (Moran & Murakawa, 1968;
Yasutake, 1985). If this is the case, it can be hypothesized that the response pattern in L1
Japanese can be transferred to their L2 response pattern. A few studies addressed this
question. Leicester (1981) found that Japanese learners of English did not copy their L1
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response pattern in a word association test but followed the English pattern, producing
more paradigmatic responses as English proficiency improved. On the other hand,
Yasutake (1985), who replicated Leicester (1981) with children in different grades, found
that grade 1 English-learning children generally performed paradigmatically, while grade 5
children produced more syntagmatic responses, following their L1 response pattern. This
suggests that mental lexical structure can be influenced by how the learners’ L1 interact
with age. As Korean and Japanese share morphological cognates as well as syntactic
properties to a large extent, the same cross-linguistic influence can affect the L2 mental
lexicon of Korean learners of English, especially adults.

At a more local level, L1 lexical items can interfere with L2 items. In word association
tests, Meara (1984) found that English speakers’ responses to some L2 French prompts
were influenced by their L1 vocabulary. For example, the French stimulus semelle (‘sole’)
which has a formal resemblance to English word smell elicited “odeur (‘smell’).” Likewise,
French word email (‘enamel’) elicited “lettre (‘letter”).” Similar findings on L1 mediation
were reported in other studies (Spivey & Marian, 1999; Sunderman & Kroll, 2006).

These L1-oriented responses are due to L1 cognates or false-cognates of the L2 word
prompts, or otherwise phonetically/graphically similar L.1 words to the target words. Thus,
L1-mediated associates like the above are likely to occur when the two languages in
question share a substantial amount of cognates—or at least formally similar words—as in
English and French. Given that cognates and formal similarities are responsible for L1-
mediated responses, Korean learners are likely to provide few such responses, as Korean
and English hardly share cognates. Still, the question remains as to whether there are other
ways that L1 lexicon can interfere with L2 lexical acquisition. While research on the role
of L1 mental lexicon in the acquisition of L2 lexicon is sparse in the Korean EFL context,
S. O. Kweon (2005) explored the role of L1 translation as a mediating factor. In her
response-time measurement, she found that Korean learners of English responded faster to
the word pairs that shared the same L1 translation, which led her to propose that L2 lexical
specification is mapped onto existing L.1 concepts.

Finally, there is evidence that the response pattern is sensitive to the word class of a
prompt. Piper and Leicester (1980), for example, found that the proportion of paradigmatic
responses were correlated with proficiency only when the stimuli were verbs or adjectives;
no significant difference between levels was found with respect to nouns, which indicates
that the s-p shift occurs in nouns at an earlier stage than in predicates. Although there has
been little serious discussion as to why the shift is delayed in verbs or adjectives, a
speculation is that it is related with thematic structure. Predicates have thematic argument
structures (for example, the verb “kick” requires an agent such as “the boy” and a patient
such as “the ball”), and a large portion of verbs require an obligatory complement (*The
boy kicked). Seen from this angle, it is highly likely that transitive verbs elicit more
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syntagmatic responses, especially when they have a typical object as in “kick the ball” and
“open the door.”

To sum up, L2 learners’ lexical structure—and the response pattern in a word association
test—can vary depending on various factors such as proficiency, depth of word knowledge,
the learner’s L1, the learner’s age, as well as the syntactic category of the prompt word.
While English children’s mental lexicon goes through restructuring from phonologically-
oriented, to syntagmatically-oriented, and finally to paradigmatically-oriented mental
lexicon, it remains controversial whether the same shift occurs in L2 mental lexicon. Little
is known about how the mental lexicon of Korean EFL learners is structured and
developed. Thus the present study raised the following research questions in the word
association context:

1. Do Korean EFL learners go through a syntagmatic-paradigmatic shift in their L2
mental lexicon?

2. Does Korean EFL learners’ response pattern vary depending on their proficiency
level?

3. Does Korean EFL learners’ response pattern vary depending on their familiarity
with individual words?

4. Does Korean EFL learners’ response pattern vary depending on the syntactic
category of a word?

5. Are there L2-specific responses due to cross-linguistic differences between Korean
and English?

lil. METHOD
1. Participants

Fifty Korean university students majoring in English at a university in an urban area
participated in the experiment as Korean L2 learners. The Korean students were in their
twenties and belonged to different years at the university. Their English ability measured in
terms of their TOEIC scores was in the range of 365-905, which ensures that we included a
wide range of learners with different proficiency. For later analyses, the learners were
divided into three proficiency groups: Levels 1, 2, and 3, as shown in Table 1.
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TABLE 1
L2 Participants’ English Proficiency'
Groups by level TOEIC scores
Level 1 (N=12) 300-500
Level 2 (N=20) 500-700
Level 3 (N=17) 700-900

In addition to the learner group, eleven native English speakers (NSs) from English-
speaking countries (the U.S., UK., Canada, and Australia) were also invited to the
experiment as a control group. The NSs were English instructors of the university.

2. Materials and Instruments

The two major tasks used in this experiment were a written word association task and a
familiarity rating task. The present study adopted the written-written word association
mode because reading is the major source of language input in the Korean EFL context (C.
Chin, 2004). It was thus assumed that the mental representation of English words involve
orthographic information as well as auditory information.

The words used as stimuli in the experiment were selected from the Freiburg-Brown
Corpus of American English Corpus (henceforth the Frown corpus), a database with
roughly one million words from 500 texts published in America. Frequency analyses for
the corpus were run using MonoConc Pro-2, to ensure that (i) words with diverse
frequency can be included in the test and (ii) the list does not include too many extremely
infrequent words that might result in proliferation of clangs and unclassifiable responses.
Based on the frequency analyses, a total of 48 items—24 nouns and 24 verbs were selected.
Table 2 below presents the final sets of word stimuli, together with their frequency range in
the Frown Corpus. The frequency range in parentheses refers to the number of occurrence
in the corpus. For example, the low-frequency words listed above are those words that
occurred in the frequency between ten and twenty. Caution was paid to ensure that the
initial letters of the stimuli were evenly distributed.

1) Word Association Test

In the word association test, the participants were asked to write the first word that

1 One participant did not submit his TOEIC score, so his data were excluded when analyzing the
role of proficiency. One student who scored 905 was placed in Level 3.
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comes to mind upon reading each word presented on the screen. The word stimuli were
presented in a written form, one word at a time. Each word stimulus appeared at the center
of the computer screen and stayed on the screen only for ten seconds, after which a new
stimulus was introduced with a click sound. The participants were asked to write the
responses as soon as possible, before a new word appears on the screen, and not to erase or
change the answers. The participants were given two practice trial opportunities before the
actual test. The test started after ensuring that the participants clearly understood the
instruction. The experiment took about 9.5 minutes to complete.

TABLE 2
Word Stimuli for the Word Association Test

Frequency (range)  Nouns Verbs

High (300-500) door, water, student, job, ideas, read, hear, follow, lose, believe, grow,

money, fact, business meet, understand

Mid (100-200) budget, opportunity, disease, improve, stare, prepare, relate,
image, vehicle, industry energy, conduct, establish, avoid, decide
Justice

Low (10-20) petition, liver, closet, organ, confine, accumulate, erect, inherit,

obstacle, opponent, hart, fatigue  vanish, prevail, frustrate, disclose

2) Word Familiarity Measurement

After the word association test was finished, the participants were asked to rate each of
the above test items in terms of how familiar they are with each of the words, on a 5-point
Likert Scale (where 1 = “not familiar at all”, and 5 = “very familiar”). In addition, the
learners were asked to write a translation equivalent for each word, to gather further
information of the depth of their word knowledge.

3. Data Analysis

The responses in the word association tasks were categorized into four response types:
paradigmatic, syntagmatic, clang, and unclassifiable, following the categorization criteria
suggested by Wolter (2001). Examples in the parentheses have been taken from the actual
responses by our participants.

(1) Paradigmatic: A response was classified as paradigmatic if they were synonyms,
antonyms, coordinates, superordinates, or subordinates of the word stimulus so that
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they alternate with the word stimulus in the same slot of the sentence (e.g., stare-
look, lose-win, obstacle-barrier, liver-organ)

(2) Syntagmatic: A response was classified as syntagmatic if they were in a
collocational relationship and frequently co-occur with the word stimulus (e.g.,
read-book, sit-down, sit-chair)

(3) Clang: A response was classified as clang if they were only related with the stimulus
phonologically (e.g., opponent-opportunity, confine-define, erect-direct) or
orthographically (e.g., accumulate-accelerate, heart-hatred)

(4) Unclassifiable: A response was classified as unclassifiable if the response words
were unclassifiable (fatigue-gun, industry-fact), or only minimally associated with
the stimulus word (e.g., improve-good, job-adult, accumulate-plus).

To increase the reliability of the coding, the responses were coded by two raters. The
ratings between the two raters agreed 86.2% across the items, the highest being 98.4% and
the lowest 65.6%. Items that received less than 80% agreement (4 items: disclose, avoid,
fact, obstacle) were eliminated from the analysis. With these items eliminated, the inter-
rater agreement rate rose to 91.5%.

After the coding, the participant’s response pattern was analyzed in terms of frequency
and distribution of the different response types. First, the overall response pattern of the
learner group and the native speaker group were compared in terms of their provision of
paradigmatic, syntagmatic, clang, and unclassifiable responses. The response pattern was
also compared among different proficiency groups to see if the s-p shift is born out as
proficiency improves. Correlation analyses were run to see if the response pattern is
affected by the familiarity with individual words. Response patterns for nouns and verbs
were separately analyzed to see if response tendencies are sensitive to word classes. In
addition, the analyses included the examination of the data that provide evidence of the
learners’ L1-mediated responses.

IV. RESULTS
1. The Overall Response Patterns: L2 Learners vs. NS

The analysis of the responses revealed that the native speakers provided much higher
ratio of both paradigmatic and syntagmatic responses compared with the learners, as can be
seen in Table 3 and Figure 1. A series of t-test results revealed that the learner group
provided a significantly lower rate of paradigmatic responses (=-3.245, df=59, p<.01), as
well as a significantly lower rate of syntagmatic responses (=-2.969, df=59, p<.01) than
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the NS group. By contrast, in the “unclassifiable” category, the learners produced a
significantly more frequent responses (=5.493, p<.001). The difference between the
learner group and the NS group in clang responses was only marginal (=1.780, p=.082),
probably due to the small number of clang responses in both the L2 and NS groups.

TABLE 3
Overall Response Patterns: L2 Learners vs. NS
L2 learners NS
Tokens (%) Tokens (%)

Paradigmatic 529 (24.1) 185 (38.2%)
Syntagmatic 564 (25.6) 175 (36.2%)
Clang 117 (5.3) 6 (1.2%)
Unclassifiable 990 (45.0) 118 (24.4%)
Total 2200 (100) 484 (100%)
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FIGURE 1 L2-NS Comparison by Response Type

As for the within-group comparisons, the learner group provided a slightly higher
proportion of syntagmatic responses (25.6%) than paradigmatic responses (24.1%). Their
clang responses accounted for only 5.3% of the total responses, which will be further
discussed later in this section. Meanwhile, responses that belonged to the “unclassifiable”
category accounted for as high as 45%. A repeated measures ANOVA yielded a statistically
significant difference in ratio among the different response types (F=100.630, df=3,
p<.001). A Scheffé post hoc test revealed that the difference was significant between
paradigmatic and clang responses, paradigmatic and unclassifiable responses (p<.001),
syntagmatic and clang responses (p<.001), and syntagmatic and unclassifiable responses
(p<.001). In other words, the difference in ratio is attributable to a low proportion of clang
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responses on the one hand, and a high proportion of responses in the “unclassifiable”
category. Meanwhile, no statistically significant difference in ratio was found between the
learners’ paradigmatic and syntagmatic responses.

The NS group ratio of paradigmatic responses (38.2%) was slightly higher than that of
syntagmatic responses (36.2%). However, the difference between the two groups was not
significant. Together, the paradigmatic and syntagmatic responses accounted for as high as
74.4% of the NS group’s total responses. Their clang responses were minimal (1.2%). A
repeated measures analysis yielded a statistically significant difference in ratio among the
response types (F=14.385, df=3, p<.001). A Scheffé post hoc test revealed that the
difference was due to an exceptionally small size of clang responses. The difference in
ratio between paradigmatic and syntagmatic responses was not significant.

To sum up, the overall picture thus far provides no firm support to a syntagmatic-
paradigmatic shift even in the NS data: the NS responses did not show any such dominance
of paradigmatic responses over syntagmatic responses as reported in previous studies
mentioned above. What we found instead was the NS group’s overall higher proportion of
paradigmatic and syntagmatic responses than that of the learner group. What characterized
the L2 group was an overall low proportion of both paradigmatic and syntagmatic
responses rather than their preference for syntagmatic responses over paradigmatic
responses. However, as our learner participants constitute a mixed-proficiency group, we
need to see whether learner response patterns vary according to their proficiency level, and
whether the learners provide more paradigmatically-oriented responses as proficiency
increases. The next section covers this issue.

2. L2 Proficiency and Response Patterns

The L2 learners’ proficiency was found to positively correlate with the proportion of
paradigmatic responses (=494, p<.0l), but not with the proportion of syntagmatic
responses (r=261). The ratio of unclassifiable responses decreased with proficiency,
showing a strong negative correlation with proficiency (r=-.630, p<.01). While clang
responses reduced in frequency as proficiency improved, the correlation was not
significant, due to the small size of the data (»=.-087).

As Figure 2 shows, the Level 1 learners (TOEIC scores lower than 500) provided more
syntagmatic responses (22.3%) than paradigmatic responses (13.1%), and the difference
was significant (=5.356, p<.05). The tendency reversed at Level 2 (TOEIC score range
between 500s-700s): the proportion of paradigmatic responses was slightly larger (26.1%)
than that of syntagmatic responses (25.0%), although the difference was not significant
(+=.088, p=.770). The response pattern of the Level 3 group (TOEIC scores higher than 700)
can be described as even higher ratios of both paradigmatic and syntagmatic responses and
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the resulting low rate of unclassifiable responses. However, the predominance of
paradigmatic responses was not observed in this group (=.053, p=.820). In fact, this group
provided a slightly more syntagmatic responses (29.5%) than paradigmatic responses
(28.6%). Therefore, while the ratio of paradigmatic response increased with the increase of
proficiency, no clear sign of syntagmatic-paradigmatic shift was found as an indicator of
the increase in proficiency.
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FIGURE 2 Proficiency and Response Patterns
3. Word Familiarity and Response Patterns

The L2 learners’ familiarity rating of individual prompt words varied from 1.85 (prompt
word=petition) to 5.0 (prompt words=door, water, student, understand). The mean
familiarity was 4.28, which indicates that the learners were fairly familiar with the prompt
words. The accuracy in translation ranged from 10.4% (hart: 10.4%, petition: 20.8%,
disclose: 20.8%, confine: 25%) to 100% (door, decide, water, improve, job, read, student,
hear, follow, money, idea, believe, grow, meet, understand, business, energy). The mean
accuracy amounted to 82.5%, which shows that the learners generally have a fairly good
knowledge of the prompts. The learners’ word familiarity and the accuracy of their
translation were strongly correlated (=927, p<.001), suggesting that both constitute
proper indicators of depth of word knowledge (Wolter, 2001).

In order to see if high familiarity words prompt more paradigmatic responses than
syntagmatic responses, and if low familiarity words prompt more phonologically-
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associated responses, we compared the response patterns across different familiarity levels.
Figure 3 shows how the learner’s response pattern changed according to their word
familiarity. From Figure 3, we can extract some major patterns. First, both paradigmatic
and syntagmatic responses increased in ratio as word familiarity increased. While both
types of responses increased with familiarity, only the ratio of syntagmatic responses was
strongly correlated with familiarity (r=.525, p<.01); the correlation between familiarity and
the ratio of paradigmatic responses did not reach significance (+=.275, p=.071).

80
60 B 01 familiar
40 02 familiar
@ 3 familiar
20 ® 4 familiar
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FIGURE 3 Word Familiarity and Response Patterns

In addition, the proportion of paradigmatic responses to syntagmatic responses tended to
decrease as the level of familiarity increased. Table 4 presents the ratios of paradigmatic
responses to syntagmatic responses (p-s ratio henceforth) across different familiarity levels.

TABLE 4
Proportion of Paradigmatic Responses to Syntagmatic Responses (P-s Ratio)
Familiarity rating 1 familiar 2 familiar 3 familiar 4 familiar 5 familiar
P-s ratio 2.50 2.83 0.89 1.58 0.86

Second, unfamiliar words prompted more phonologically-related responses. Clang
responses accounted for 25% and 21.1% of the responses for “1 familiar” and “2 familiar”
words, respectively. The proportion of clang responses and word familiarity showed a
strong negative correlation (r=-.819, p<.001), clearly indicating that less familiar words
elicit more clang responses. From this, we can deduce that the reason why we did not find
a statistically significant proficiency-group difference in clang responses was because the
clang responses were concentrated on the small number of low familiarity words. Also
interesting to note is that even native speakers provided a high proportion of clang
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responses for one stimulus word £art, which received only 3.0 on a 5-point Likert scale of
familiarity. Only five out of the eleven native speakers provided paradigmatic responses
such as “deer” or syntagmatic responses such as “hunt”. One NS participant provided
“harp” in phonological/orthographic association with hart, and the others provided
responses such as “beat” and “red” in association with “heart”, which is itself a clang
response to the word prompt.

Third, the proportion of unclassifiable responses decreased with the increase in word
familiarity, showing a strong negative correlation between them (r=-.495, p<.01). To sum
up, word familiarity is found to affect rating patterns. Highly familiar words tend to prompt
paradigmatic or syntagmatic responses, but the s-p ratio did not consistently increase with
the increase in familiarity. Thus our results do not lend support to the claim that the p-s
shift is a function of word familiarity.

4. Response to Nouns and Verbs

When the response patterns for nouns and verbs were separately examined, we found
that the L2 group responded differently to nouns and verbs. As shown in Figure 4, the
learners produced a significantly more paradigmatic responses (29.5%) than syntagmatic
responses (18.7%) when the stimuli were nouns (+=4.844, p<.01). Conversely, when the
stimuli were verbs, they provided a significantly higher rate of syntagmatic responses
(32.5%) than paradigmatic responses (18.6%) (=-3.356, p<.01). There was a significant
interaction between word category and response type (F(;, 40=33.075, p<.001).

The NS group provided more paradigmatic responses (36.8%) than syntagmatic
responses (32.6%) for nouns, but the difference was not significant (~=.370, df=10, p=.719).
The native speakers provided equal amount of paradigmatic and syntagmatic responses for
verbs, showing no difference in the ratio between them.
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FIGURE 4 Paradigmatic & Syntagmatic Responses (%): N vs. V
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So far, we have seen that learners tend to provide more paradigmatic responses to nouns
and more syntagmatic responses to verbs, whereas the native speakers were not affected by
the word category. If this difference is attributable to language proficiency, it is construed
that proficient learners might have performed in a similar way to the NS group. So we
further analyzed the response patterns of different proficiency levels in nouns and verbs,
separately. Figure 5 and Figure 6 display level differences in the noun category and the
verb category, respectively.
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FIGURE 5 Paradigmatic & Syntagmatic Responses by Level (%): Nouns
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FIGURE 6 Paradigmatic & Syntagmatic Responses by Level (%): Verbs

In nouns, paradigmatic responses were consistently more frequent in all levels. The
difference in ratio between paradigmatic and syntagmatic responses were not significant at
Level 1 (=694, df=11, p=.502), but the difference was significant at Level 2 (=4.313
df=19, p<.001) and Level 3 (+=3.542, df=16, p<.01).

As for verbs, syntagmatic responses prevailed even in Level 3. Yet, the syntagmatic
dominance gradually weakened, and the gap between paradigmatic and syntagmatic
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responses became less significant. The difference was significant in the Level 1 group (=
4.954, df=11, p<.001), but less significant in the Level 2 group (-=-1894, df=19, p=.074),
and the Level 3 group (=-1.793, df<16, p=.092). This suggests that even in the verb
category, paradigmatic responses increase as proficiency improves, although syntagmatic
responses continue to prevail.

The p-s ratio showed an increase only in verbs, as can be seen in Table 5, but the p-s
ratio was almost equal in the Level 2 and Level 3 groups, failing to provide evidence for an
s-p shift. The p-s ratio in nouns was higher than 1.0 at all levels, so it is not certain whether
the mental lexicon went through the s-p shift earlier, or whether paradigmatic responses
have been dominant from the beginning.

TABLE 5
Proportion of Paradigmatic Responses to Syntagmatic Responses by Level: N vs. V
Level 1 Level 2 Level 3
P-s ratio N 1.21 1.86 1.45
\% 0.23 0.63 0.64

To combine our analyses of the learners’ response patterns for noun stimuli and verb
stimuli, the learners produced a significantly higher amount of paradigmatic responses for
nouns, while they produced a significantly higher amount of syntagmatic responses for
verbs. The frequency of paradigmatic responses increased both in nouns and verbs as
proficiency increased, although there was no clear hint for the s-p shift.

5. The Role of Cross-Linguistic Influence

We have seen that a large proportion of unclassifiable responses were one of the
characteristics of the L2 group responses. We further coded the unclassifiable responses
into subtypes, and sorted responses that were related to their L1 in various ways.

1) Phonological/Orthographic Confusion

Some learners were found to be affected by phonological confusion mediated by their
L1. For example, the learners’ difficulty with sound differentiation between /r/ and /I/ was
found to cause orthographic confusion. Especially, two prompt words—/iver and erect—
elicited responses associated with their sound neighbors, i.e., river and elect, respectively.

For example, the stimulus word /iver prompted responses such as “water”, “stream”, and

“bay”, which are associates of river. Likewise, erect prompted responses such as “vote”
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and “president”, which are associates of elect. The learners’ translation of these words
provides additional evidence that these learners actually confused /iver with river, and
erect with elect. It is interesting to note that both cases involve the confusion between /I/

[13 kkd [YP%4]
1 T

and /r/: the learners took “I” for “r” in the case of /iver, while they took “r” for “I” in the
case of erect. It has been widely known that Korean learners tend to mispronounce /l/ and
/r/, sometimes pronouncing /I/ for /t/, and other times pronouncing /r/ for /I/. However,
there has not been much discussion as to whether this confusion extends to orthography.
The present study suggests that the phonological confusion is linked to orthographic
problems.

Our data show that orthographic confusion leads to incorrect word recognition, which in
turn activates wrong word associates. So, in reading, when the learners misrecognize a
target written word, it further activates word associates which are irrelevant to the original
text, interfering with textual processing on the one hand, and suppressing desired
associates needed for efficient textual processing on the other hand. None of this type of
phonologically/orthographically oriented confusion was observed in the native speakers’
responses. The following is some examples of L2 responses attributable to

phonological/orthographic confusion (with the students’ pseudonyms in parentheses).

liver (via ‘river’): water (S1, S13, S16, S22, S23, S27, S42), sea (S34), stream (S12),
fluid (S48), bay (S15), sky (S21), summer (S32)

erect (via ‘elect’): president (S14, S34, S38), mayor (S37), vote (S9), ballot (S3)

vanish (via ‘banish’): Romeo (S18, S40: The two students took a course entitled
“Shakespearean Plays”, where they covered “Romeo and Juliette” and came across
the word “banish” as they read the part where Romeo is banished after murdering
Mercutio).

2) Unnatural Collocation and Translation-Mediated Association

Another response type unique to the learner group concerns nonnative-like collocation.
For example, eight learners wrote “building” upon reading the prompt establish. While
establish shares a core meaning with—and is sometimes exchangeable with—>build,
establish is more restricted in meaning, denoting “to create something” or “to cause
something to be widely known and accepted. It hardly collocates with physical entities
such as a “building”. Considering that both build and establish can be translated as “sei-
uw-ta” in Korean, it is highly likely that the L1 translation mediated the semantic
processing of L2 lexical items. Note that the NS syntagmatic responses to establish were of
a more abstract nature (e.g., “foundation” or “society”).

A more extreme case of L1 translation at work can be seen in a learner’s response
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“definition” for the prompt word justice. “Justice” and “definition” hardly share anything
in common, except for the fact that their Korean translation equivalents are both “ceng-ui”.
Although small in size, these examples are resonant of S. O. Kweon’s (2005) claim that L1
translation is a mediating factor.

V. CONCLUSION AND PEDAGOGICAL IMPLICATIONS

The present study has attempted to probe into the question of how Korean EFL learners’
mental lexicon is structured and developed, by analyzing their responses in a word
association task. We found several important patterns in the learners’ responses to prompt
words. First, the learners provided much lower proportion of paradigmatic and syntagmatic
responses compared with the native speakers. Second, the learners’ paradigmatic and
syntagmatic responses increased with proficiency. However, no clear evidence of
syntagmatic-paradigmatic shift was observed when we analyzed the whole set of responses.
Third, when the response pattern for nouns and that for verbs were compared, we found
that learners tend to provide significantly higher proportion paradigmatic responses to noun
prompts, and significantly higher proportion of syntagmatic responses to verb prompts.
However, no clear sign of s-p shift was evidenced. Fourth, while both paradigmatic and
syntagmatic responses increased with the increase of familiarity, no clear evidence of the s-
p shift was found, regardless of the word class. Overall, our findings fail to provide
evidence that the mental lexicon of Korean EFL learners—especially adults—goes through
the s-p shift found in English native children. The only clear finding is that both
paradigmatic and syntagmatic responses increase with the increase in proficiency and word
familiarity. In order to fully interpret our results, however, more in-depth discussion on the
nature of L1-L2 structural differences seems to be a prerequisite.

We also found that cross-linguistic influence is pervasive in the mental lexicon of
Korean learners of English. First, the result of our word association test showed that L1-
related orthographic confusion caused Korean learners to activate semantically irrelevant
words. We found that the phonological confusion is linked to orthographic confusion,
resulting in the blurring of the distinctions between the graphemes. Secondly, EFL learners
provided inappropriate syntagmatic responses due to the lack of proper collocational
knowledge.

The above findings have some pedagogical implications. First, the increase of
paradigmatic and syntagmatic responses indicates that L2 learners are “increasingly
engaged in meaning as the internalization of a word progresses (Singleton, 1999, p. 154).”
Teachers should facilitate this restructuring process by providing lexical items in
meaningful context. Activities using a word map—a graphic organizer that links related
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words and concepts—might help learners build paradigmatic associations between words.

Second, our findings strongly suggest that orthographic confusion due to cross-linguistic
difference can influence memory and recognition of words, and that inaccurate word
recognition activates wrong word associates. In order to minimize the confusion, teachers
should devise phonological/orthographic awareness activities, through which learners are
led to discern the phonologically/orthographically confusing words in meaningful
communicative context.

Finally, Korean EFL learners’ inappropriate syntagmatic responses are attributable to
lack of collocational knowledge. Memorizing words as isolated items and lack of exposure
to naturally-occurring word combinations in context might be responsible for the problem.
Learners should be able get acquainted with unfamiliar word in context that provide
semantic-pragmatic clues (Bialystok, 1983; Dupuy & Krashen, 1993; Nation, 1993;
Singleton, 1999). Teachers should also help learners develop sensitivity to subtle semantic
and grammatical differences, especially between verbs that share similar semantic
components such as build and establish. Grammar consciousness-raising activities that
draw learners’ attention to the otherwise unnoticed distinction between lexical items might
help. One example suggested by Rutherford (1987) was an activity, where the learners
were forced to choose among a set of semantically similar verbs such as deny, prevent,
forbid, keep, and avoid within a meaningful context. A similar awareness-raising activity
could be designed for sensitizing learners to word collocations that are semantically and
pragmatically acceptable.

REFERENCES

Anglin, J. (1970). The growth of word meaning. Cambridge, MA: Harvard University Press.

Bialystok, E. (1983). Inferencing: Testing the ‘Hypothesis-Testing’ hypothesis. In H.
Seliger & M. Long (Eds.), Classroom-oriented research in second-language
acquisition (pp. 104-123). Rowley, MA: Newbury House.

Brown, R., & Berko, J. (1960). Word association and the acquisition of grammar. Child
Development, 31, 1-14.

Channell, J. (1990). Vocabulary acquisition and the mental lexicon. In J. Tomazsczyk & B.
Lewandowska-Tomaszczyk (Eds.), Meaning and lexicography (pp. 21-31).
Amsterdam: Benjamins.

Chin, Cheongsook. (2004). Effects of text types and task on Korean college students’
reading comprehension. English Teaching 59(2),43-58.

Cook, V., & Newson, M. (1996). Chomsky s Unversal Grammar: An introduction (2nd ed.).
Oxford: Blackwell.



46 Hye-ryeong Hahn

Cronin, V. S. (2002). The syntagmatic-paradigmatic shift and reading development.
Journal of Child Language Learning, 29(1), 189-204.

Dupuy, B., & Krashen, S. (1993). Incidental vocabulary acquisition in French as a second
language. Applied Language Learning, 4, 55-63.

Ervin, S. (1961). Changes with age in the verbal determinants of word association.
American Journal of Psychology, 74,361-372.

Foster, K. (1976). Accessing the mental lexicon. In R. Wales & E. Walker (Eds.), New
approaches to language mechanisms (pp. 257-287). Amsterdam: North-Holland.

Kruse, H., Pankhurst, J., & Sharwood Smith, M. (1987). A multiple word association probe
in second language acquisition research. Studies in Second Language Acquisition, 9,
141-154.

Kweon, S00-Ok. (2005). L1 lemma mediation in form-meaning mapping in acquisition of
L2 mental lexicon. English Teaching, 60(4), 217-238.

Leicester, P. F. (1981). Multiple free word association and the syntagmatic-paradigmatic
shift in adults learning English as a second language. Unpublished master’s thesis,
University of British Columbia, UK.

Levelt, J. M. W,, Roelofs, A., & Meyer, A. S. (1999). A theory of lexical access in speech
production. Behavioral and Brain Sciences, 22, 1-75.

Lewis, M. (1993). The lexical approach: The state of ELT and a way forward. Hove,
England: Language Teaching Publication.

Marslen-Wilson, W. (1987). Functional parallelism in spoken word recognition. Cognition,
25,71-102.

McNeill, D. (1966). A study of word association. Journal of Verbal Learning and Verbal
Behavior, 5, 548-5517.

Meara, P. (1984). The study of lexis in interlanguage. In A. Davies, A. Howart & C. Criper
(Eds.), Interlanguage (pp.225-235). Edinburgh: Edinburgh University Press.

Meara, P. (1987). Vocabulary in a second language. Volume 2. London: CILT.

Moran, L. J., & Murakawa, N. (1968). Japanese and American association structure.
Journal of Verbal Learning and Verbal Behavior, 7, 176-181.

Morton, J. (1961). Reading, context and the perception of words. Unpublished doctoral
dissertation. University of Reading, UK.

Nation, P. (1993). Vocabulary size, growth and use. In R. Schreuder & B. Weltens (Eds.),
The bilingual lexicon (pp. 115-134). Amsterdam: John Benjamins.

Nation, P. (2008). Teaching vocabulary: Strategies and techniques. Boston, MA: Heinle,
Carnege Learning.

Nelson, K. (1977). The syntagmatic-paradigmatic shift revisited: A review of research and
theory. Psychological Bulletin, 84, 93-116.

Piper, T. H., & Leicester, P. F. (1980). Word association behavior as an indicator of



Korean EFL Learners’ Lexical Development: ... 47

English language proficiency. ERIC Document Reproduction Service No.
ED227651. Vancouver: The University of British Columbia.

Rutherford, W. (1987). Second Language Grammar: Learning and teaching. New York:
Longman.

Schoonen, R., & Verhallen, M. (2008). The assessment of deep word knowledge in young
first and second language learners. Language Testing, 25(2), 211-236.

Singleton, D. (1999). Exploring the second language mental lexicon. Cambridge:
Cambridge University Press.

Soderman, T. (1993). Word associations of foreign language learners and native speakers:
The phenomenon of a shift in response type and its relevance for lexical
development. In H. Ringbom (Ed.), Near-native proficiency in English (pp. 91—
182). Abo, Finland: Abo Akademi.

Spivey, M., & Marian, V. (1999). Cross talk between native and second languages: Partial
activation of an irrelevant lexicon. Psychological Science, 10, 281-284.

Sunderman, G., & Kroll, J. (2006). First language activation during second language
processing: An investigation of lexical form, meaning, and grammatical class.
Studies in Second Language Acquisition, 28, 387-422.

Wilkins, D. (1972). Linguistics in language teaching. London: Edward Arnold.

Woodrow, H., & Lowell, F. (1916). Children’s association frequency tables. The
Psychological Monographs, 22, i-110.

Wolter, B. (2001). Comparing the L1 and L2 mental lexicon: The depth of individual word
knowledge model. Studies in Second Language Acquisition, 23, 41-69.

Yasutake, Y. (1985). English and Japanese word associations and syntagmatic-
paradigmatic shift of Japanese children learning English as a second language.
Unpublished master’s thesis. University of British Columbia, UK.

Examples in: English
Applicable Languages: English
Applicable Levels: All levels

Hye-ryeong Hahn

Dept. of English Education

Seowon University

377-3, Musimseo-ro, Heungdeok-gu, Cheongju, 361-742, Korea
Tel: (043) 299-8325 / H.P.: 010-2965-3022

Email: hyerhahn@seowon.ac.kr



48 Hye-ryeong Hahn

Received 15 December 2013
Revised 5 February 2014
Accepted 18 February 2014




<<
  /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 1.4
  /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
  ]
  /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 true
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 <FEFF0020c7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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


