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The present study aims to invegtigate the direct and indirect contributions of Korean
EFL college students L2 receptive and productive vocabulary knowledge to their L2
writing performances by using a structural equation modeling (SEM) analysis with a
god to explore the pathways of vocabulary knowledge to writing. Data from 178
students were collected through tests of receptive and productive vocabulary breadth
and depth, awriting test and areading test. In testing a hypothesized model on the roles
of receptive and productive vocabulary in writing, the results of the SEM analysis
reveal the direct role of productive vocabulary in writing. The indirect role of receptive
vocabulary on writing was observed through the mediating role of productive
vocabulary or reading ability due to the direct contribution of receptive vocabulary to
both productive vocabulary and reading and that of productive vocabulary and reading
to writing. Findings from the study shed light on the relations of L2 receptive and
productive vocabulary knowledge with L2 writing abilities, suggesting potential
benefits of both receptive and productive vocabulary learning for L2 writing.
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1. INTRODUCTION

L2 vocabulary knowledge is generally recognized as a strong predictor for L2 language
ability, including writing (Laufer & Nation, 1995; Nation, 2001; Read & Chapelle, 2001).
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This knowledge is defined as being composed of receptive and productive knowledge
(Laufer, 1998; Nation, 2001; Read, 2000). Receptive vocabulary knowledge is the ability
to recognize words while listening or reading; productive vocabulary knowledge refers to
the ability to produce words orally or in a written format (Nation, 1990, 2001). Previous
studies on vocabulary knowledge have reported that receptive vocabulary knowledge is
developed prior to productive vocabulary knowledge (Fan, 2000; Henriksen, 1999; L aufer,
1998; Makarchuk, 2013; Meara, 1997; Shin, Chon & Kim, 2011; Webb, 2008).
Furthermore, it is suggested that receptive vocabulary knowledge may be an index of
productive vocabulary knowledge (Webb, 2008; Zhong, 2016).

If L2 vocabulary knowledge does have a predictive power for L2 writing, a question is
raised whether receptive or productive vocabulary knowledge is directly related to writing
or has indirect effects on writing through the mediation of other constructs such as reading
ability. Previous studies on vocabulary knowledge and writing ability have revealed the
effect of vocabulary richness on writing scoring (Engber, 1995; Laufer & Nation, 1995; Yu,
2009) or have illustrated statistically significant relationships between vocabulary test
scores and writing scores by using correlation and multiple regression analyses (Kang,
2011; Lee, 2014, 2015; Oh, Lee, & Moon, 2015; Stadhr, 2008). The magjority of the studies
have stated that L2 students productive vocabulary is a significant predictor of their
writings rather than their receptive vocabulary, except for a few studies including Stadhr
(2008) and Chon and L ee (2015). Schoonen, van Gelderen, Stoel, Hulstijn and de Glopper
(2011) and Oh et al. (2015) have found that receptive vocabulary size does not have a
significant predictive power for L2 writing proficiency; on the other hand, Chon and Lee
(2015) have indicated that productive collocation knowledge is a predictive factor, but not
receptive and productive vocabulary size. No clear picture on the relationship of receptive
vocabulary with writing has thus been provided. Nonetheless, it can be assumed that
receptive vocabulary has an indirect contribution to writing through productive vocabulary,
since previous research has demonstrated a strong relationship between productive
vocabulary and receptive vocabulary (Fan, 2000; Henriksen, 1999; Laufer, 1998;
Makarchuk, 2013; Meara, 1997; Shin et a., 2011; Webb, 2008; Zhong, 2016). Moreover, it
can be further hypothesized that receptive vocabulary has an indirect effect on writing
through reading because empirical evidence on a significant relationship between reading
and writing, as well as between receptive vocabulary and reading, has been provided in
previous studies (Horiba, 2012; Ito, 2011; Kim, 2015; Laufer, 1997; Nassgji, 2003; Qian,
1999, 2002).

More comprehensive research is thus needed to investigate whether receptive or
productive vocabulary has a contribution to writing and whether the contribution is direct
or indirect. This motivates the present study, which aims to examine the pathways of L2
receptive and productive vocabulary knowledge to L2 writing. The study specifically
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explores whether receptive and productive vocabulary have direct or indirect effects on
writing and whether such effects are mediated by reading ability.

2. REVIEW OF PREVIOUS STUDIES

In L2 learning, vocabulary knowledge is found to be strongly related with writing and
considered as a prerequisite for literacy skills (Laufer & Nation, 1995; Lee, 2014, 2015;
Nation, 2001; Stadhr, 2008; Y u, 2009). The knowledge includes receptive and productive
knowledge, which can be further classified into breadth and depth knowledge. V ocabulary
knowledge breadth is alanguage user’ s vocabulary size, that is, how many words he or she
understands or produces, while vocabulary knowledge depth refers to the knowledge of
synonyms and collocation of words, as in how deep his or her knowledge of words is
(Anderson & Freebody, 1981; Nation, 2001; Read, 2000).

Preceding studies on L2 vocabulary knowledge have reported that the development of
receptive vocabulary knowledge antecedes that of productive vocabulary knowledge (Fan,
2000; Henriksen, 1999; Laufer, 1998; Makarchuk, 2013; Meara, 1997; Shin et al., 2011;
Webb, 2008). Shin et a. (2011), which examined the inter-relationship between receptive
and productive vocabulary size of Korean EFL high school students, found that the size of
productive vocabulary is less than two fifths of the receptive vocabulary size. The results
indicated that acquisition of receptive vocabulary preceded that of productive vocabulary
and a gap appeared between the two types of vocabulary size. Furthermore, in Webb
(2008) and Zhong (2016), receptive vocabulary knowledge has been recognized as an
indicator of productive vocabulary knowledge. Webb's (2008) study illustrated that
receptive vocabulary size was larger than productive vocabulary size and the difference
between them increased as the level of vocabulary ascended.

L2 vocabulary knowledge has further been researched on its relationship with L2 writing
ability (Chon & Lee, 2015; Kang, 2011; Schoonen et a., 2011; Stachr, 2008; Yi & Luo,
2013; Yu, 2009). Severa studies were carried out by exploring the relation of lexica
diversity or richness with writing quality (Daller & Phelan, 2007; Engber, 1995; Laufer &
Nation, 1995; Yu, 2009). Engber (1995) investigated the effect of ESL adult learners
vocabulary knowledge on holistic scores of their L2 writing. Higher scores were given to
writings with more lexical variations, which indicated that L2 students with larger
vocabulary knowledge perform better on writing. More recently, Daller and Phelan (2007)
provided more evidence that lexical richness in writing affects writing scores. Levels of
lexical diversity and lexical density also appeared to influence writing scoring and they
were found to be an index of writing quality (Laufer & Nation, 1995; Y u, 2009).

The relationship between vocabulary and writing in L2 has also been explored by
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analyzing vocabulary test scores and writing scores (Chon & Lee, 2015; Kang, 2011; Lee,
2014, 2015; Oh et a., 2015; Schoonen et a., 2003; Schoonen et al., 2011; Staehr, 2008).
Staehr’s (2008) regression analysis illustrated that receptive vocabulary size explained 52%
of writing. Schoonen et a. (2011) also found Dutch EFL secondary school students
writings were correlated with their receptive vocabulary size; however, they concluded that
receptive vocabulary size is not a significant predictor for L2 writing proficiency,
compared with other variables including metacognitive knowledge of writing, grammatical
knowledge and typing fluency. Unlike these studies, the majority of studies on vocabulary
and writing have mainly dealt with productive vocabulary knowledge. Lee (2014, 2015)
investigated the relationship between Korean EFL university students productive
vocabulary scores and writing scores. The results of his first study displayed that
productive vocabulary size had a moderate, but significant correlation with writing scores.
In his second study, Lee found a dightly more predictive power of productive collocation
knowledge for writing than productive vocabulary size. Moreover, Oh et al. (2015)
investigated predictors of Korean EFL university students writing quality including
receptive and productive vocabulary size. The results of a regression analysis presented
only productive vocabulary size as asignificant indicator of writing ability.

Prior research has presented inconsistent findings on the relation of receptive and
productive vocabulary knowledge with writing, due to methodological variations regarding
which aspects of vocabulary knowledge were measured; only a small number of studies
measured both receptive and productive vocabulary to examine their relation to writing
ability. As for receptive vocabulary, nevertheless, its indirect contribution to L2 writing
ability through productive vocabulary knowledge can be hypothesized, since productive
vocabulary is generaly considered as an explanatory factor of writing ability (Engber,
1995; Laufer & Nation, 1995; Oh et al., 2015) and receptive vocabulary is found to predict
productive vocabulary (Webb, 2008; Zhong, 2016). However, few studies on the relation
of vocabulary knowledge with writing have been conducted to explore such an indirect
contribution. They mainly employed correlation and multiple regression analyses, which
can provide information on their relations in terms of correlation, but not on the direct or
indirect role of vocabulary in writing, unlike structural equation modeling (henceforth,
SEM). Further comprehensive research on both receptive and productive vocabulary is
thus needed to specify the pathways of vocabulary knowledge to writing in a model using
SEM.

The indirect effects of receptive vocabulary knowledge on L2 writing can aso be
hypothesized through reading ability due to the close relation of receptive vocabulary with
reading and that of reading with writing noted in previous studies. In other words,
receptive vocabulary is found to be directly linked to reading (Alavi & Akbarian, 2012;
Horiba, 2012; Huh, 2014; Kim & Kang, 2014; Koda, 1989; Laufer, 1997; Li & Kirby,
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2015; Qian, 1999; Zhang, 2012) and reading appears to be related with writing (Eisterhold,
1990; Ito, 2011; Kroll, 1993; Shim, 2004); thus, receptive vocabulary can be assumed to
have indirect effects on writing through reading. For example, Stadhr (2008) investigated
the receptive vocabulary size of Danish EFL middle school learners and reported that
receptive vocabulary size is a powerful indicator of reading with explaining 72% of
reading comprehension ability. The results of Kim and Kang (2014) indicated that Korean
EFL high school students depth knowledge of receptive vocabulary is a significant
indicator of reading comprehension ability compared with decoding skills and ora
communication. Additionaly, L2 writing ability has been investigated to examine its
correlations with L2 reading ability, because of the influence of L1 studies which illustrate
a strong correlation between reading and writing (Belanger, 1987; Petrosky, 1982
Shanahan & Lomax, 1986; Stotsky, 1983). Ito (2011), for example, found that Japanese
EFL learners reading skills have an effect on quality of their L2 writings.

The mgjority of studies on the relationship of L2 receptive or productive vocabulary
knowledge and L2 writing ability illustrate productive vocabulary knowledge as a
predictor for writing (Engber, 1995; Oh et al., 2015; Y u, 2009). However, no clear pictures
have been given on the relation of receptive and productive vocabulary with writing
because of inconsistent findings depending on which dimension of vocabulary knowledge,
such as the knowledge breadth or depth, was assessed. Furthermore, the contribution of
receptive vocabulary to writing ability is relatively underexplored. In order to compensate
for the dearth of research on the comprehensive relationship of receptive and productive
vocabulary with writing, the present study aims to examine the direct and indirect
contribution of both receptive and productive vocabulary knowledge to writing with an
SEM anadlysis. In the study, receptive and productive vocabulary knowledge entail both
breadth and depth knowledge, respectively. As for the indirect contribution, it could be
assumed that receptive and productive vocabulary can play an indirect role in L2 writing
through the mediation of L2 reading ability, and receptive vocabulary can have indirect
effects on L2 writing through productive vocabulary. The study addresses the following
guestions.

1. Do Korean EFL university students L2 receptive and productive vocabulary
knowledge make a direct contribution to L2 writing?
2. Do Korean EFL university students L2 receptive and productive vocabulary
knowledge make an indirect contribution to L2 writing?
1) Do they have anindirect contribution to writing through the mediation of reading?
2) Does receptive vocabulary knowledge have an indirect contribution to writing
through the mediation of productive vocabulary knowledge?
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3. RESEARCH METHOD

3.1. Participants

The participants of the study consisted of 178 Korean EFL university students (41 male
and 137 female students) recruited from 24 universities in Seoul and Gyeonggi Province.
They included 85 first-year, 50 second-year, 22 third-year, and 21 fourth-year students.
Their mgjors were diverse: humanities (28), socia science (33), business (12), education
(37), science (29), engineering (30), medical science (5) and art (4). The participants
English proficiency levels and educational backgrounds were not controlled.

3.2. Measures

Four types of L2 vocabulary measures were constructed to assess breadth and depth of
receptive knowledge and breadth and depth of productive knowledge. A writing test and a
reading comprehension test were al so developed.

3.2.1. Measures of L2 receptive and productive vocabulary knowledge

In order to measure L2 vocabulary knowledge, four different types of test were
developed: receptive vocabulary tests for breadth and depth knowledge and productive
vocabulary tests for breadth and depth knowledge. Each test consisted of 100 items; in
each test, 100 words were selected from the first 1,000 (1K) to the tenth 1,000 (10K) word
families of English based on British Nationa Corpus (BNC) words list (Nation & Beglar,
2007); and 10 items were included for each 1,000 word families.

To measure receptive vocabulary knowledge breadth (RVKB), the study employed the
receptive Vocabulary Size Test (VST) developed in Shin et a. (2011), which wasoriginaly
adapted from Nation's VST (2010). It was a multiple-choice test designed to assess Korean
EFL learners receptive vocabulary size with five options in Korean, as shown below (The
English expressions given in the parentheses for each option were the trandation of the
Korean options.). It was a 25-minute test of 100 items; the maximum possible score was
100 poaints. In scoring, one point was given for each correct answer for each item.

2. clean: Theroomisclean. [answer: @]

® 000 (hygienicp @ O (bigg @ OOOO (reddish)y @ OO0 OO (stray)
®'0 0000’ (“donot know’)

80. smug: Heissmug. [answer: @]

O© OO0O0 (condderate) @ OO DO (wedthy) @ OO OO (softy @ OO OO (egotigtic)
®'0 ODODODO’ (“donot know')
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The measure of receptive vocabulary knowledge depth (RVKD) was constructed based
on Read's (1993, 1998) Word Associates Test (WAT), which measures two aspects of depth
knowledge: word meaning and word collocation. It was a 30-minute test of 100 items.
Each item contained one stimulus word (an adjective) with a box of four adjectives from
which one to three near synonyms needed to be selected and another box of four nouns
from which one to three nouns could collocate with the stimulus adjective, as presented
below. The maximum possible answers were four per item; each correct answer was given
one point; the maximum score of the test was 400 points.

2. Dangerous [answer: @0® @]
O broad O harmful O thoughtful O valuable 0 anima O machine d moment O sky
91. Ardent [answer: @@ G ®]
0 bad 0O equa 0O fervent 0O passionate O admirer [0 bag O bill O desire

The subtest for synonyms had a total of 172 correct answers and the collocation subtest
had 228 correct answers. Directions within the test clearly stated to choose four answers
per item. However, a few students selected more than four items and a half point was
deducted for each extra answer. For example, if five answers were marked and three were
correct, three points were given for the correct answers and a half point was deducted for
the surplus answer, adding up to atotal of two and a half points.

The measure for productive vocabulary knowledge breadth (PVKB) was the productive
VST of Shin et a. (2011), which was modified from Laufer and Nation’s (1999) VST of
controlled productive ability. In each item, the first letter or syllable was provided
depending on the length of the word; missing letters were given as underlines, as shown
below. The test was a 25-minute test of 100 items.

3.000 000 OOoOoo oo. [answer: face]

@ Herf___ _ isgetting red.

83. 0 0000 ODOod gooao. [answer: entrepreneur]
< Theent was on the ragged edge.

For scoring the PVKB test, each correct answer was scored one point; the maximum
possible score was 100 points. No point was given to incorrect answers, which could not
be considered as spelling errors; for example, empire for emperor was not accepted since it
changes meaning and its number of letters is beyond the number of missing letters given in
the test item. For spelling errors, deductions were made to varying degrees. One-fifth point
was deducted for one-letter mistakes such as docter instead of doctor; a half point was
deducted for two-and-more-letter errors such as mupple instead of muffle; and four-fifth
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point was deducted for changing meaning (e.g., hair for heir), changing the part of speech
(e.g., advice for advise), or violating English spelling rules seriously (e.g., disscaragy for
discourage).

The measure of productive vocabulary knowledge depth (PVKD) was based upon and
modified from Lee's (2015) test, which was developed to measure productive collocation
knowledge of verb-noun and adjective-noun. The test included 100 items for adjective-
noun collocations; each item provided the initia |etter of the target adjective in an English
sentence with its L1 trandlation, as presented below. It was a 25-minute test of 100 items.

1. Sheisab woman. [answer: beautiful]
000 0000 oooo.
90. Thes economy isplaying arole, too. [answer: duggish]

gono odo boo oo oo.

In the PVKD test, each correct answer (adjective) was scored by one point paralld to the
PVKB test; the maximum possible score was 100 points. If near-synonyms were answered
and could collocate with the given nouns, one point was given. For spelling errors, one-
fifth point was deducted for one-letter mistakes such as ulban instead of urban; a half point
was deducted for two-and-more-letter errors such as vane instead of vain. Considering the
nature of collocation, no point was given for changing meaning (i.e., soar for sour),
changing part of speech (i.e., envy for envious), or near-synonyms lacking collocatablility
(i.e., nearby for near in near future).

3.2.2. Measure of L2 writing ability

A composition test was constructed to measure L2 writing ability. An argumentative
writing topic was selected from the topics listed for the TOEFL TWE (Test of Written
English). The topic for the essay was “With the help of technology students nowadays can
learn more information and learn it more quickly.” The participants were required to write
at least 250 words on the topic. It was a 30-minute test and use of dictionaries was not
permitted. For scoring, an analytic scoring rubric was constructed with four components:
task completion, content, organization, and language use. Each component was given a
score from zero to five. Task completion (WATC) was assessed in terms of the fulfillment
of the task requirement, such as writing an argumentative essay with about 250 words and
providing appropriate reasons supporting the writer’s position. Content (WAC) was
evaluated in terms of topic clarity and depth of topic discussions. Organization (WA Q) was
assessed in terms of clear topic sentences and conclusions and the logical progression of
the main idess. Language use (WALU) was measured in terms of appropriate use of
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vocabulary and sentence structures and linguistic accuracy.
3.2.3. Measure of L2 reading comprehension ability

A multiple-choice reading test was designed to measure L2 reading comprehension
ability. The test consisted of items testing four distinctive reading subskills: factual
understanding, inferential understanding (e.g., filling in the missing information), topic or
gist identification, and reference identification. The test included 24 five- or four-choice
guestions to solve within a 30-minute time limit. The multiple-choice questions included
six questions for factua understanding (RFact); seven questions for inferentia
understanding (RInf); six questions for topic identification (RTop); and five questions for
reference identification (RRef). The reading comprehension test was constructed based
upon the Korean College Scholastic Ability Test (CSAT) of English and the preliminary
Korean CSAT. The reading test used 20 passages selected from the CSATs from 2002 to
2011. For scoring, one point was given to one correct answer; 24 was the maximum
possible score.

3.3. Data Collection and Analysis Procedures

The current study proceeded through five steps composed of collecting data and analysis.
First, a set of vocabulary test, a writing test, and a reading test were constructed with the
scoring criteriaand rubrics. Second, pilot tests were conducted on 10 first- and second-year
university students from one of the universities where the participants were recruited for
this research, in order to examine the difficulty of the vocabulary tests including target 1K
to 10K words, the format of the productive vocabulary tests, the clarity of the instructions
and items, the time length needed to complete each test, and possible answers. After the
pilot tests, revisions were made on the tests; for example, some words for the RVKD or
PVKD test were replaced with others, since they were easier or more difficult compared to
words from the same level in the tests. In addition, the scoring criteria for the productive
vocabulary tests and the scoring rubric for the writing test were also revised while scoring
the pilot tests. For instance, the criteria for acceptable answers and deduction for spelling
errors were refined for the PVKB and PVKD test. Next, the final version of the tests was
administered for about four hours to the participants recruited for the study in their
university campuses without any intermission, though the participants were allowed to take
a break individually between the tests if they wished. The composition test was
administered prior to the vocabulary tests in order to make sure that the words included in
the vocabulary tests would not provide ideas for lexical expressions in the writing test.
Followed by the composition test, the participants had four vocabulary tests: PVKB,
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RVKB, PVKD, and RVKD tests. The reading test was administered last.

The tests were then scored by the researcher and four research assistants, who were
English Education MA and Ph.D. students. After the preliminary scoring, the scoring
rubrics were revised and modified. Furthermore, pilot scoring was conducted in order to
ensure the validity and reliability of scoring as well as inter-rater reliability. To establish
inter-rater reliability for the writing test, two raters, who were two of the research assistants
and an English Education MA and Ph.D. student, individually scored 15 randomly selected
essays. The researcher reviewed their scores and resolved any disagreements between the
raters. After the sample scoring, the two raters independently scored 33% of the data (58 of
the 178 participants) and then discussed their scoring processes and resolved any score
discrepancies again. Finally, each rater scored the remaining essays. If the scores given by
the two raters differed by more than one point, the researcher scored the essay and finalized
the scores. The two raters achieved high inter-rater reliability, which was calculated by
using the Pearson Moment Correlation: .872 for task completion; .833 for content; .879 for
organization; and .855 for language use. Statistical analyses were conducted with the mean
scores of the two raters.

The reading test and the receptive vocabulary tests (RVKB and RVKD), which were
multiple-choice tests, were scored by a pair of the research assistants. An assistant scored a
half of each test. For cross-checking of the scoring, 20% of the tests were randomly
selected and the scores given by the two scorers were compared to secure inter-rater
reliability. Finally, the productive vocabulary tests (PVKB and PVKD) were split into two
halves; each half was independently scored by an assistant; and the scores were reviewed
by the other scorer. The scores were finalized by the two scorers while reviewing the
scoring of the whole tests.

The data from the writing and reading and vocabulary tests were analyzed by calculating
correlations between all the observed variables such as RVKB scores, PVKD scores, and
content scores of the writing, and using the SEM method. A SEM analysis was conducted
to estimate the direct and indirect contributions of receptive or productive vocabulary
knowledge to writing and the mediation effect of reading. AMOS 20.0 version was used
for a two-step modeling approach: the measurement model and the structural model. The
relationships between latent variables (unobserved variables) and observed variables
(indicators) are designated through the measurement model. The present study
hypothesized four latent variables: receptive and productive vocabulary knowledge (RVK
and PVK), writing, and reading. Each latent variable included its own observed variables
(see Table 1 and Figure 1). The model was tested through the use of a confirmatory factor
analysis to verify whether the observed variables were well loaded to the latent variables.
The structural model identifies the pathways among latent variables to describe whether a
significant relationship exists between the variables. The model was tested and proven in
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order to investigate the direct and indirect relationships among the four latent variables.

4. RESULTS
4.1. Descriptive Statistics and Correlation Analysis

The correlations among the observed variables are presented with descriptive statistics
of the variables in Table 1. The observed variables contain two variables of receptive
vocabulary knowledge such as the size and depth (RVKB, RVKD) and two variables of
productive vocabulary knowledge such as the size and depth (PVKB, and PVKB); four of
writing ability including task completion, content, organization, and language use (WATC,
WAC, WAO, and WALU); and four of reading ability including factual and inferential
understanding and reference and topic identification (RFact, RInf, RRef, and RTop). The
correlations were al presented to be positive and high; they were atistically significant.

TABLE1

Descriptive Satisticsand Correlations of the Observed Variables

1 2 3 4 5 6 7 8 9 10 1 12
RVKB -
RVKD .781*  ----
PVKB .800* .705* ----
PVKD .794* .714* .920* ----
WATC 585% 572 .637* .620* ----
WAC  593* .569* .637* .631* .927* ----
WAO 575 582 .618* .597* .908* .894* ----
WALU .623* 578* .685* .678* .905* .887* .868* ----
. RFact  .514* .440* .463* .480* .429* .500* .493* .459* ----
10.RInf 478 492 509* 539* .433* 501 .482* .462¢ 524* ----
11. RRef .644x 552 644* .645F A405* 447 AT75F 447 454 515F  ----
12.RTop 557 .524* 539* 527* .424* 532 530* .511* .554* 576 .601* ----

OCONOO~WNE

M 80.56 29358 5497 4094 279 264 266 271 531 405 501 4.63
D 982 7048 1415 1592 100 102 106 .89 143 118 125 127
Maximum 100.00 400.00100.00100.00 500 500 500 500 600 700 500 6.00
possible

score

*p<.05

The breadth and depth of receptive and productive vocabulary knowledge correlated
with each other and all the other variables, especialy with the writing scores for language
use (WALU) and the reading scores for reference identification (RRef). Among the
observed variables of vocabulary, the correlation between the breadth and depth of
productive vocabulary knowledge (PVKB and PVKD) was the highest, while that between
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the depth of receptive vocabulary (RVKD) and productive vocabulary (PVKD) was the
lowest. The four variables of writing were also significantly correlated with each other and
the other observed variables. The corrdations among the writing variables were the
highest; they were more strongly correlated with the productive vocabulary variables than
with the receptive vocabulary variables or the reading variables. The four observed
variables of reading had significant correlations with each other and all the other variables,
however, the correlations among the four variables were lower compared with those among
the other latent variables. The correlation analysis indicated that reading ability is more
closdly related with vocabulary than writing.

4.2. Confirmatory Factor Analysis and Structural Equation Modeling

As the first step to the SEM anaysis, the measurement model was tested by using a
confirmatory factor analysis. In the measurement model, four latent variables, receptive
vocabulary knowledge (RVK), productive vocabulary knowledge (PVK), writing and
reading, were included, having their own observable variables (see Figure 1). For receptive
vocabulary knowledge, two variables, RVKB and RVKD, were loaded as observable
variables. Productive vocabulary knowledge also had two observable variables, including
PVKB and PVKD. The latent variable writing had four observable variables: WATC, WAC,
WAO, and WALU. For reading, four variables, RFact, RInf, RRef, and RTop, were loaded
as observable variables. The results of the confirmatory factor analysis indicated that all
observable variables were well loaded to the latent variables with the factor loadings
between .668 and .970.

Table 2 presents the factor loadings, p-value and R2 of each congtruct in terms of the
standardized regression estimates for the measurement model. The factor loading of RVKB
(8 =.931, p <.001) and RVKD (B = .839, p < .001) was found to be well loaded on
receptive vocabulary knowledge, which explained about 86.7% of the variance in RVKB
and about 70.4% of the variance in RVKD. The factor loading of PVKB (8 = .961, p
<.001) and PVKD (8 = .957, p < .001) was well loaded on productive vocabulary, which
explained about 92.3% of the variance in PVKB and about 91.6% of the variance in PVKD.
The four observed variables of writing were well loaded on writing: WATC, g = .970, p
<.001; WAC, S = .954, p<.001; WAO, g = .935, p<.001; and WALU, g = .934, p < .001.
Writing explained about 94.0% of the variance in WATC, 91.1% of the variance in WAC,
87.4% of the variance in WAO, and 87.2% of the variance in WALU. As for reading, the
four variables were found to be well loaded on the latent variable: RFact, f = .668, p
< .001; RInf, g =.714, p < .001; RRef, 5 = .772, p < .001; and RTop, B = .774, p < .001.
Reading explained about 44.6%, 51.0%, 59.7%, and 60.0% of the variance in each
observed variable.
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FIGURE 1
M easurement Model with Factor Loadingsin Sandar dized Regression Weights

CeD— RVKB I<~.93
Ce2>— RVKD l«—84
.89
PVKB F.96
PVKD l«—.96 68
.70
WATC I~ g7 81
e v ST
WAG  Ja—4 T
WALU ja—-93
.67
.—4@ RFact
I‘\.67
RInf f—
@
RRef le—.77
€12 RTop ja—77
TABLE 2
Parameter Estimates of the Measurement Model for Confirmatory Factor Analysis
Paths B p Rz
RVKB — RVK 931 <.001 .867
RVKD — RVK .839 <.001 704
PVKB — PVK 961 <.001 923
PVKD — PVK 957 <.001 916
WATC — Writing 970 <.001 .940
WAC — Writing 954 <.001 911
WAO — Writing 935 <.001 874
WALU — Writing 934 <.001 872
RFact — Reading .668 <.001 446
Rinf «— Reading 714 <.001 510
RRef — Reading 772 <.001 597
RTop — Reading 774 <.001 .600

The structural model was then constructed to specify the potential relationships among
the four latent variables. receptive vocabulary knowledge, productive vocabulary
knowledge, writing, and reading. Based on the review of the previous studies and
literatures, direct and indirect relationships among receptive vocabulary knowledge,
productive vocabulary knowledge, writing and reading were hypothesized as shown in
Figure 2. The goodness of model fit of the structural model was assessed. The chi-square
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of the model (y2 = 60.1) and the model fit indices indicated that the model fits the data
well: Goodness of Fit Index (GFI) (.95), Comparative Fit Index (CFl) (.99), Normed Fit
Index (NFI) (.97), and Root Mean Square Error of Approximation (RMSEA) (.04).

As for the first research question, the results of the SEM analysis show that only
productive vocabulary knowledge measured by the size and depth of knowledge had a
direct effect (8 = .353, p <.05) on writing with atotal effect (5 = .431, p < .05) (see Figure
2 and Table 3). Receptive vocabulary knowledge, including the size and depth of
knowledge, was not found to have a direct effect on writing (8 = .132, p > .05), though its
indirect effect (8 = .549, p < .05) and total effect (5 = .681, p <.05) were significant.

The second research question addressed whether L2 vocabulary knowledge has an
indirect contribution to L2 writing through the mediation of other constructs such as
reading. Receptive and productive vocabulary knowledge together explained 67.2% of the
variance of reading; a direct effect of vocabulary knowledge on L2 reading was found from
receptive vocabulary knowledge (8 = .573, p < .05), but not from productive vocabulary

FIGURE 2

The Sructural Model for the Relationships among L 2 Receptive and Productive Vocabulary
Knowledge, Writing, and Reading

® .96

%
d1
? @ | eeee
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TABLE 3
Parameter Estimates of the Sructural Model
Predictors Direct Effects Indirect Effects Total Effects
B p R B p B p

Writing .529
<~ RVK 132 531 .549 .016 .681 .015
<~ PVK .353 .019 .077 .088 431 .025
< Reading .289 .031 .289 .031

Reading .672
<~ RVK 573 .012 573 .012
<~ PVK .267 169 .267 .169

PVK 792
~— RVK .890 .012 .890 .012

knowledge (5 = .267, p > .05); and reading was directly linked to writing (8 = .289, p
< .05). These results reved that only receptive vocabulary knowledge has an indirect effect
on writing through the mediating role of reading.

The indirect contribution of receptive vocabulary knowledge to writing was
hypothesized through multiple paths, either through reading or productive vocabulary
knowledge, as specified in the two sub-questions of the second research question. Thus, a
further analysis on each path was conducted after examining the direct contribution of
receptive vocabulary knowledge to productive vocabulary knowledge, which illustrates
that receptive vocabulary knowledge was directly linked to productive vocabulary
knowledge (f = .890, p < .05) and explained about 79.2% of its variance. The resultsreved
that the indirect effect of receptive vocabulary through both paths was significant (PVK, S
= .385, p < .05; reading: f = .263, p < .05) with a dightly stronger effect of receptive
vocabulary on writing through productive vocabulary.

5. DISCUSSION AND CONCLUSION

The present study tested a hypothesized model of the pathways of L2 receptive and
productive vocabulary knowledge of Korean EFL university students to their L2 writing
with two research questions. The results of the SEM analysis for the first research question
provide evidence of the direct contribution of only productive vocabulary knowledge,
which entails the size and depth of the knowledge, to writing performances. This is
consistent with the previous studies, which illustrated the strong relation of productive
vocabulary and writing (Kang, 2011; Laufer & Nation, 1995; Lee, 2014, 2015; Oh et dl.,
2015; Yi & Luo, 2013; Yu, 2009), though they measured only productive vocabulary size
or analyzed lexical variations or diversity in written essays. It also appears to conflict with
the results of Staghr (2008) and Chon and L ee (2015), which found the predictive power of
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L2 receptive vocabulary knowledge for L2 writing. Due to methodological discrepancies,
nevertheless, it is not possible to make a direct comparison of the results of the present
study with those of the two studies.

For the first sub-question of the second research question, the results of the study revea
the indirect contribution of L2 vocabulary knowledge to L2 writing performances through
the mediation of L2 reading ability only from receptive vocabulary knowledge, since a
direct path was found from receptive vocabulary knowledge to reading and from reading to
writing, but not from productive vocabulary knowledge to reading. The significant role of
receptive vocabulary in reading and that of reading in writing have also been observed in
previous studies (Eisterhold, 1990; Horiba, 2012; Ito, 2011; Kim, 2015; Kim & Kang,
2014; Koda, 1989; Kroll, 1993; Laufer, 1997; Li & Kirby, 2015; Nassgji, 2003; Shim,
2004; Zhang, 2012). What needs to be further discussed here is the indirect role of
receptive vocabulary in writing, since the results of the regression analysis in Schoonen et
a. (2011) and Oh et a. (2015) did not reveal L2 receptive vocabulary knowledge as a
predictive factor of L2 writing. These two studies also have methodological differences
with the present study in the aspects of receptive vocabulary knowledge measured and
statistical analysis methods. In Oh et a. (2015), for example, receptive vocabulary size was
not found to have a significant predictive power for writing compared with productive
vocabulary size. They explored only the size of vocabulary knowledge, unlike the current
study, which measured both the size and the depth of the knowledge.

The analysis of multiple paths of L2 receptive vocabulary knowledge to L2 writing
provides an answer for the second sub-question of the second research question: receptive
vocabulary knowledge had an indirect contribution to writing through the mediation of
productive vocabulary knowledge because of a direct path from receptive vocabulary to
productive vocabulary and from productive vocabulary to writing. The former path implies
that productive vocabulary learning can benefit from receptive vocabulary knowledge. The
path supports the development of receptive vocabulary to productive vocabulary reported
in previous L2 studies (Fan, 2000; Henriksen, 1999; Laufer, 1998; Makarchuk, 2013;
Meara, 1997; Nation, 1990; Shin et a., 2011; Webb, 2008; Zhong, 2016). It isaso in line
with Clark’s (1993) claim that L1 children understand words before they can produce them.
The indirect role of receptive vocabulary in writing through productive vocabulary
suggests that receptive vocabulary knowledge, as well as productive vocabulary
knowledge, can enhance the quality of L2 writing.

Since productive vocabulary knowledge appeared to have significantly direct effects on
L2 writing, practicing productive use of words in written text would be crucial in
increasing L2 writing ability. Prewriting tasks on vocabulary can aso be helpful in
enhancing the quality of writing. L2 writers often express their weaknesses in selecting
appropriate expressions or revising lexical expressions (Choi, 2014). Learning words that
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are related to the writing topic in a prewriting task would lessen L2 writers cognitive
burden and facilitate their writing process, which can ultimately lead to the development of
productive vocabulary, since the task can provide an opportunity to practice using words in
writing.

Another pedagogical implication can be drawn from the finding that receptive
vocabulary knowledge had an indirect effect on L2 writing through productive vocabulary
or reading. Since developing productive vocabulary knowledge is a challenging task, L2
writing instruction can integrate productive vocabulary learning with receptive vocabulary
learning, which incorporates Nation's (2001) three psychologica processes in vocabulary
use: noticing, retrieval, and generative use. L2 learners may first learn the form and
meaning of new words in a given input and practice retrieval of the newly learned words
such as recalling their meaning, which is followed by guided sentence writing tasks to use
them. L2 writing teachers can aso use reading tasks to facilitate retrieval of receptively
known words, which leads to their generative use in expressing ideasin L2 writing.

The current study has provided a vauable insight into the direct contribution of L2
productive vocabulary knowledge to L2 writing and the indirect contribution of L2
receptive vocabulary knowledge to L2 writing through the mediating effect of L2
productive vocabulary or reading. The study measured both breadth and depth of receptive
and productive vocabulary knowledge, unlike previous studies that dealt with only
receptive or productive vocabulary or only breadth or depth knowledge, though the role of
both dimensions of receptive or productive vocabulary knowledge was not independently
explored. Nonetheless, the present study has severd limitations. The study tested only one
hypothesized model with unidirectional relations. It did not also examine the role of
linguistic knowledge other than vocabulary knowledge and processing skills such as
processing efficacy (e.g., lexica retrieval speed), which are often found as a key variable
affecting L2 writing, as shown in Schoonen et al. (2011). Future studies thus need to
examine more diverse reciproca or unidirectional relations among the variables explored
in the study and other processing skills. Such studies could shed more light on the role of
vocabulary knowledge and reading in L2 writing compared to other linguistic components;
for example, reading would lead to the development of receptive vocabulary and be
indirectly linked to writing through receptive vocabulary as well as productive vocabulary.

Second, this study did not explore developmental patterns in the contributions of L2
receptive and productive vocabulary knowledge to L2 writing, though such contributions
would change across different L2 writing proficiency levels or L2 vocabulary levels or in
the language development processes. If further research compares the role of L2
vocabulary knowledge across L2 writing proficiency or vocabulary levels or analyzes
longitudinal data, the developmental patterns in the relationship of L2 receptive and
productive vocabulary with L2 writing proficiency may be discovered. Such research
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would provide meaningful pedagogical implications for different writing proficiency or
vocabulary levels and language devel opment stages.

Though the present study measured both breadth and depth of receptive and productive
vocabulary knowledge, it did not examine their roles in L2 writing separately due to the
research design for the SEM analysis, unlike Chon and Le€e's (2015) regression analysis of
predictive powers of receptive and productive vocabulary size and receptive collocation
knowledge. More specificaly, the study did not explore whether the size of receptive or
productive vocabulary or the knowledge of synonyms or collocation directly or indirectly
affects L2 writing performances. If future studies with an SEM analysis are conducted on
which type of receptive and productive vocabulary knowledge significantly contributes to
L2 writing, a better understanding of their roles in L2 writing can be provided and
meaningful pedagogical implications can be drawn from the results. L2 writing teachers
could design their vocabulary instruction by determining its focus on the breadth or depth
of receptive or productive vocabulary knowledge and the types of appropriate tasks, for
example, whether they should place afocus on their students' learning individua wordsin
isolation or associated words such as words with similar meanings or collocated words.

It is possible that the results of the current study would be the outcomes of the measures
used in the study including the formats of the writing, reading or vocabulary tests and
target words in the vocabulary tests. The findings may not thus be generdized into other
research contexts with different measures, as Yu (2009), Kim and Ryoo (2009), and Yoon
(2010) found lexical variations in L2 writings on different topics or between timed or
untimed writings by analyzing lexical diversity or productive vocabulary with lexical
frequency profiles. Li and Kirby (2015) also argue that different assessment techniques of
reading comprehension are related to different types of vocabulary knowledge, since they
measure different reading skills. In this study, the receptive and productive collocation tests
measured knowledge for adjective-noun collocation and the adjectives for the receptive
and productive collocation tests were mainly selected from 1K to 10K word families of the
BNC English words list, which are used in previous studies (Nation & Beglar, 2007; Shin
et a., 2011). The possibility of the influence of the measures and the target words on the
results cannot be eliminated; thus, cautions are needed in interpreting the findings from the
study. Further SEM analyses aso need to be conducted by using different measures to
explore whether they observe the same pathways of L2 vocabulary knowledge to L2
writing found in the study.

REFERENCES

Alavi, S. M., & Akbarian, 1. (2012). The role of vocabulary size in predicting performance



Roles of Receptive and Productive Vocabulary Knowledge in L2 Writing ... 21

on TOEFL reading item types. System, 40, 376-385.

Anderson, R. C., & Freebody, P. (1981). Vocabulary knowledge. In J. T. Guthrie (Ed.),
Comprehension and teaching: Research reviews (pp. 77-117). Newark, DE:
International Reading Association.

Belanger, J. (1987). Theory and research into reading and writing connections: A critical
review. Reading-Canada-Lecture, 5(1), 10-18.

Chai, Y. H. (2014). Training EFL learners how to benefit from teacher feedback in writing
revision. Journal of Research in Curriculumand Instruction, 18(1), 215-241.

Chon, Y. V., & Lee, S. W. (2015). L2 collocationa knowledge by congruency and writing
proficiency of EFL university learners. English Language and Literature Teaching,
21(2), 49-74.

Clark, E. (1993). The lexicon in acquisition. Cambridge: Cambridge University Press.

Ddler, H., & Phelan, D. (2007). What is in a teacher's mind? Teacher ratings of ESL
essays and different aspects of lexical richness. In H. Ddler, J. Milton & J.
Treffers-Daller (Eds.), Modelling and assessing vocabulary knowledge (pp. 234-
244). Cambridge: Cambridge University Press.

Eisterhold, J. C. (1990). Reading-writing connections. Toward a description for second
language learners. In B. Kroll (Ed.), Second language writing: Research insights
for the classroom (pp. 88-101). Cambridge: Cambridge University Press.

Engber, C. (1995). The reationship of lexicd proficiency to the quality of ESL
compositions. Journal of Second Language Writing, 4, 139-155.

Fan, M. (2000). How big is the gap and how to narrow it? An investigation into the active
and passive vocabulary knowledge of L2 learners. RELC Journal, 31, 105-119.

Henriksen, B. (1999). Three dimensions of vocabulary development. Studies in Second
Language Acquisition, 21, 303-317.

Horiba, Y. (2012). Word knowledge and its relation to reading comprehension: A
comparative study of Chinese- and Korean-speaking L2 learners and L1 speakers
of Japanese. The Modern Language Journal, 96, 108-121.

Huh, Y.-J. (2014). The relative predicting power of vocabulary depth and grammar in
Korean EFL learners reading comprehension. Korean Journal of Applied
Linguistics, 30(3), 3-25.

Ito, F. (2011). L2 reading-writing correlation in Japanese EFL high school students. The
Language Teachers, 35(5), 23-29.

Kang, H. (2011). The relationship between different dimensions of lexical proficiency and
writing quality of Korean EFL learners. Korean Journal of Applied Linguistics,
27(3), 81-104.

Kim, E. J, & Kang, Y. (2014). Unique contribution of vocabulary depth to Korean EFL
learners reading comprehension: A structural eguation modeling study within the



22 Y eon Hee Choi

simple view of reading. Korean Journal of Applied Linguistics, 30(3), 51-75.

Kim, K. J. (2015). Factors affecting English reading comprehension of Korean middle
schoal students. Journal of the English Language and Literature, 57(1), 45-64.

Kim, S-Y., & Ryoo, Y.-S. (2009). Korean college students vocabulary profiles as
predictors of English reading and writing proficiency. Multimedia-Assisted
Language Learning, 12(3), 93-115.

Koda, K. (1989). The effects of transferred vocabulary knowledge on the development of
L2 reading proficiency. Foreign Language Annals, 22, 529-540.

Kroll, B. (1993). Teaching writing is teaching reading: Training the new teacher of ESL
composition. In J. Carson & |. Leki (Eds.), Reading in the composition classroom
(pp. 61-81). Boston, MA: Heinle & Heinle.

Laufer, B. (1997). The lexica plight in second language reading. In J. Coady & T. Huckin
(Eds), Second language vocabulary acquisition (pp. 20-34). Cambridge:
Cambridge University Press.

Laufer, B. (1998). The development of passive and active vocabulary in a second
language: Same or different? Applied Linguistics, 19, 255-271.

Laufer, B., & Nation, I. S. P. (1995). Vocabulary size and use: Lexica richness in L2
written production. Applied Linguistics, 16, 307-322.

Laufer, B., & Nation, I. S. P. (1999). A vocabulary-size test of controlled productive ability.
Language Testing, 16, 33-51.

Lee, S. (2014). Korean EFL university students' English vocabulary size and their writing
proficiency. Journal of the Korea English Education Society, 13(2), 21-43.

Lee, S. (2015). Korean EFL learners productive collocation knowledge and its
relationship to their writing proficiency. English Language & Literature Teaching,
21(4), 59-84.

Li, M., & Kirby, J. R. (2015). The effects of vocabulary breadth and depth on English
reading. Applied Linguistics, 36, 611-634.

Makarchuk, D. (2013). University freshmen's EFL receptive and productive recall
vocabulary knowledge and use. English Teaching, 68(4), 217-239.

Meara, P. M. (1997). Towards a new approach to modelling vocabulary. In N. Schmitt &
M. McCarthy (Eds.), Vocabulary: Description, acquisition, and pedagogy (pp. 109-
121). Cambridge: Cambridge University Press.

Nassgji, H. (2003). Higher-level and lower-level text processing skills in advanced ESL
reading comprehension. The Modern Language Journal, 87, 261-276.

Nation, I. S. P. (1990). Teaching and learning vocabulary. New Y ork: Heinle & Heinle.

Nation, |. S. P. (2001). Learning vocabulary in another language. Cambridge: Cambridge
University Press.

Nation, 1. S. P. (2010). Vocabulary size test (bilingual Korean version). Retrieved July,



Roles of Receptive and Productive Vocabulary Knowledge in L2 Writing ... 23

2010, from World Wide Web: http://www.wictoria.ac.nz/lal S/staff/paul -nation.aspx.

Nation, I. S. P., & Beglar, D. (2007). A vocabulary size test. The Language Teacher, 31(7),
9-13.

Oh, E., Leg, C. M., & Moon, Y. |. (2015). The contributions of planning, L2 linguistic
knowledge and individual differences to L2 writing. The Journal of Asia TEFL,
12(2), 45-85.

Petrosky, A. (1982). From story to essay: Reading and writing. College Composition and
Communication, 32, 19-36.

Qian, D. D. (1999). Assessing the roles of depth and breadth of vocabulary knowledge in
reading comprehension. The Canadian Modern Language Review, 56, 282-307.

Qian, D. D. (2002). Investigating the relationship between vocabulary knowledge and
academic reading performance: An assessment perspective. Language Learning, 52,
513-536.

Read, J. (1993). The development of a new measure of L2 vocabulary knowledge.
Language Testing, 10, 355-371.

Read, J. (1998). Validating a test to measure depth of vocabulary knowledge. In A. J.
Kunnan (Ed.), Validation in language assessment (pp. 41-60). Mahwah, NJ
Lawrence Erlbaum.

Read, J. (2000). Assessing vocabulary. Cambridge, England: Cambridge University Press.

Read, J., & Chapelle, C. (2001). A framework for second language vocabulary assessment.
Language Testing, 18, 1-32.

Schoonen, R., van Gelderen, A., de Glopper, K., Hulgtijn, J., Simis, A., Sndlings, P., &
Stevenson, M. (2003). First language and second language writing: The role of
linguistic knowledge, speed of processing and metacognitive knowledge. Language
Learning, 53, 165-202.

Schoonen, R., van Gelderen, A., Stoel, R. D., Hulgtijn, J, & de Glopper, K. (2011).
Modeling the development of L1 and EFL writing proficiency of secondary school
students. Language Learning, 61, 31-79.

Shanahan, T., & Lomax, R. G. (1986). An analysis and comparison of theoretical theory of
the writing process. Journal of Educational Psychology, 78, 116-123.

Shim, J. (2004). Exploring reading and writing connection: A structural equation modeling
approach. English Teaching, 59(2), 59-74.

Shin, D., Chon, Y. V., & Kim, H. (2011). Receptive and productive vocabulary sizes of
high school learners. What next for the basic word list? English Teaching, 66(3),
123-148.

Stedhr, L. S. (2008). Vocabulary size and the skills of listening, reading, and writing.
Language Learning Journal, 36, 139-152.

Stotsky, S. (1983). Research on reading/writing relationships: A synthesis and suggested



24 Y eon Hee Choi

directions. Language Arts, 60, 627-642.

Webb, S. (2008). Receptive vocabulary and productive vocabulary sizes of L2 learners.
Sudiesin Second Language Acquisition, 30, 79-95.

Yi, B., & Luo, S. (2013). Working memory and lexical knowledge in L2 argumentative
writing. Asian Journal of English Language Teaching, 23, 83-102.

Y oon, H. (2010). Hanguk haksaeng-deul-euy yeongeo jakmun-ey nathana-n saengsan-jeok
eohwey-ey gwanha-n bunseok (An anaysis of productive vocabulary in Korean
learners L2 writing). Korean Journal of English Language and Linguistics, 10(1),
85-104.

Yu, G. (2009). Lexica diversity in writing and speaking task performances. Applied
Linguistics, 31, 236-259.

Zhang, D. (2012). Vocabulary and grammar knowledge in second language reading
comprehension: A structural equation modeling study. The Modern Language
Journal, 96, 558-575.

Zhong, H. F. (2016). The relationship between receptive and productive vocabulary
knowledge: A perspective from vocabulary use in sentence writing. Language
Learning Journal. DOI: 10.1080/09571736.2015.1127403.

Applicable levels: Tertiary

Y eon Hee Choi

Department of English Education
Ewha Womans University

52 Ewhayeodae-gil, Seodaemun-gu
Seoul 03760, Korea

Phone: 02-3277-2655

Email: yhchoi @ewha.ac.kr

Received on December 1, 2016
Reviewed on January 15, 2017
Revised version received on February 15, 2017




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /Algerian
    /AmiR-HM
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /Bloody
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CreChoC
    /CreChoM
    /CreCjaM
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /DrummerRabbit
    /DSVKissM
    /Ebrima
    /Ebrima-Bold
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /ExpoM-HM
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZSY--SURROGATE-0
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoamVsunM
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /HaanBaekjeB
    /HaanBaekjeM
    /HaanCjaB
    /HaanCjaL
    /HaanCjaM
    /HaanSaleB
    /HaanSaleM
    /HaansoftBatang
    /HaansoftDotum
    /HaanSollipB
    /HaanSollipM
    /HaanSomangB
    /HaanSomangM
    /HaanYGodic23
    /HaanYGodic24
    /HaanYGodic25
    /HaanYHeadB
    /HaanYHeadL
    /HaanYHeadM
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HCRBatang
    /HCRBatang-Bold
    /HCRBatangExt
    /HCRDotum
    /HCRDotum-Bold
    /HCRDotumExt
    /HeadlineR-HM
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HMKBP
    /HMKBS
    /HoboStd
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Jumja-1
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LithosPro-Black
    /LithosPro-Regular
    /Lovelattee
    /LoveltM
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MesquiteStd
    /MHunmin
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MoeumTR-HM
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NanumGothic
    /NanumGothicBold
    /NanumGothicExtraBold
    /NanumMyeongjo
    /NanumMyeongjoBold
    /NanumMyeongjoExtraBold
    /NanumPen
    /Narkisim
    /NewGulim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyala-Regular
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PoplarStd
    /Ppangkku
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RosewoodStd-Regular
    /SachunM
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /Secondmessage
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Stencil
    /StencilStd
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSTNamr
    /TSTPenC
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Wanjeonggamnol
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDEunhasu
    /YDIChbinM
    /YDIYuroB
    /YDMan
    /YDSMJ
    /YDSpringwaltz
    /YDVBlueM
    /YDVBomnal2M
    /YDVBomnalM
    /YDVCstreM
    /YDVCwritB
    /YDVCwritL
    /YDVFreshmornM
    /YDVHsangIIM
    /YDVPinoM
    /YDVPostM
    /YDVSmileM
    /YDVSomang2M
    /YDVSwiriM
    /YDVYGO23
    /YDVYGO33
    /YDVYMjO13
    /YDWoman
    /YetR-HM
    /YjBACDOOBold
    /YJBELLAMedium
    /YJBLOCKMedium
    /YJBONMOKGAKMedium
    /YjBUTGOTLight
    /YjCHMSOOTBold
    /YjDOOLGIMedium
    /YjDWMMOOGJOMedium
    /YjGABIBold
    /YjGOTGAEMedium
    /YjINITIALPOSITIVEMedium
    /YJINJANGMedium
    /YjMAEHWASemiBold
    /YjNANCHOMedium
    /YjSHANALLMedium
    /YjSOSELSemiBold
    /YjTEUNTEUNBold
    /YjWADAGMedium
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages 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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


