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Although automatic text analysis tools are available, little research has been conducted
on the application of such tools in reading assessments. When the ratio of academic
vocabulary and transitions are computed automatically and used in test development,
the text selection-revision procedure can be fast and transparent by complementing test
developers’ expertise. To obtain empirical evidence for the utility of automatic text
complexity features, this study attempted to explore the role of automatically-derived
text complexity features in an intensive English program (IEP) reading assessment.
Based on previous literature and the testing context, a total of 11 text complexity
features as lexical, syntactic, and semantic variables were chosen, and their
accountability for the IEP reading item difficulty was automatically measured by using
three text analysis tools—Lexile, the Compleat Lexical Tutor, and Coh-Metrix. Results
showed that seven complexity features significantly correlated with the reading item
difficulty. Stepwise multiple regressions showed that a set of four lexical and semantic
text complexity features (i.e., word length, total word counts, Lexical Semantic
Analysis (LSA), connectives) explained about 45% of the variance in the reading item
difficulty. The results and findings of this study are discussed with regard to limitations
and implications for both reading assessments and instruction.
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I. INTRODUCTION

In reading comprehension assessments, texts are the major input that readers need to
interpret while answering test questions. Thus, the choice of texts as the very first step of
test development requires careful decision-making to meet the test goal and test-takers’
reading ability (Alderson, 2000). Typically, it is time-consuming to search for appropriate
texts and revise them iteratively to meet pre-determined text selection criteria such as topic
coverage, text length, types of vocabulary, and grammatical structures. An important
consideration into text selection is test-takers’ text readability because too complex and
difficult texts would discourage students to read further while too easy texts would cover
distinct achievements among students.

With the help of technology, text complexity and reading ability have been examined
more automatically. Traditionally, the predictability of reading comprehension by text
complexity measures was examined manually, which was more time-consuming and less
consistent (e.g., Gray & Leary, 1935). Thus, researchers wanted one comprehensive
measure of readability called readability formulas (based on a certain set of weighted
features). Currently, there are more than 100 readability formulas. With advances in
computer technology, two readability formulas, MetaMetrics’ Lexile Analyzer (Lexile,
henceforth) and Microsoft’s Flesch-Kincaid Grade Level (FKGL), have been most widely
used as they are automatically computed (see Fisher, Frey, and Lapp (2012) for a review on
various readability formulas). Simply based on sentence length and word length (number
of syllables per word) or total word counts, these two formulas automatically retrieve or
assess text readability. Recently, online text analyzers have been widely employed in text
analysis research because they encompass a variety of features such as the number of
academic vocabulary and the number of connectives beyond word- and sentence-level
features. Coh-Metrix (Graesser, McNamara, Louwerse, & Cai, 2004) and Cobb’s (n.d.) the
Compleat Lexical Tutor (http://www.lextutor.ca) are most widely used as research tools. It
is because such automatically-derived text features or measures can allow researchers to
conduct an extensive and iterative text analysis much faster in a more objective and
reliable way.

To date, automatic text analyzers and their features have been widely used in text
analysis for developing reading materials in the field of corpus research. Little has been
done in the field of reading assessments. When automatic text complexity features are
adopted in test development, however, selecting and modifying texts appropriate for the
test goal and test-takers’ reading ability can be done more efficiently and reliably. Texts can
be analyzed in terms of various lexical, syntactic, and semantic characteristics in a few
seconds. As a variety of text features influence reading test performance, detailed profiles

of texts can be provided; otherwise, test developers would solely rely on their own
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experiences and intuition. The appropriateness of texts would vary in the amount of their
expertise. In this sense, automatic, quantitative features of text complexity can be
guidelines to decipher text characteristics more efficiently and reliably. It is important to
note that these automatically-computed text features cannot replace human judgments;
rather, it can complement somewhat subjective judgments by test developers and assist in
mechanical and tedious frequency analyses. To address the lack of research, this study
aimed to explore the relationship between a set of automatically-derived text complexity
features and the difficulty of reading items of intensive English program (IEP) placement
tests in an English as a Second Language (ESL) context. Practically, a certain set of text
complexity features, which have been explicit or implicit criteria of text
selection/modification in the IEP reading test development, were targeted for obtaining
empirical evidence for justifying the use of such criteria. It is hoped that this investigation
will point out the benefits of technologies in developing well-constructed reading tests and
teaching materials for our future students.

ll. LITERATURE REVIEW
1. Text Complexity and Automatic Text Analysis Tools

The most comprehensive framework of text features and their relation with reading
comprehension is the United States’ Common Core State Standards (National Governors
Center for Best Practices & Council of Chief State School Officers [NGA & CCSSO],
2010). The Standards takes into consideration text complexity because successful reading
skills are important for college study and future career, and thus, reading passages should
be selected as text complexity increases gradually in successive years of schooling. Text
complexity is further classified into qualitative, quantitative, and reader-task dimensions.
The first two dimensions focus on the inherent complexity of text, but the last dimension
focuses on readers and tasks in reading situations. A brief description is given for each
dimension as follows (NGA & CCSSO, 2010, p. 4):

¢ Qualitative dimensions of text complexity refer to aspects measured qualitatively such
as language conventionality and clarity, knowledge demands, levels of knowledge
(e.g., background knowledge, prior knowledge, cultural knowledge).

¢ Quantitative dimensions of text complexity refer to aspects measured in numbers such
as word length or counts, sentence length, and text cohesion, which are typically
measured by computer software programs.

e Reader-Task dimensions of text complexity refer to aspects related to particular
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students (e.g., motivation, knowledge, and experiences) and tasks (e.g., purpose, and
the complexity of tasks or questions).

The three dimensions of text complexity are interrelated as the reader and the text interact
while reading. They also complement one another as they demonstrate different aspects of
text complexity. Among the three dimensions, this study exclusively focuses on the
quantitative dimension of text complexity with a focus on the burgeoning automatic text
analysis tools.

Quantitative features of text complexity are advantageous because they can be measured
with computer software easily and reliably. When we deal with long and various texts, this
automatic measurement of text complexity is most beneficial for predicting the difficulty of
texts and selecting and revising texts appropriately. Fisher and Frey (2014) point out that
the use of quantitative measures facilitates initial searches for target texts. That is to say,
“quantitative measures are best used to initially locate a text within a particular grade range.
In fact, they are fairly effective at identifying texts with a prescribed band of complexity—
an important first step in identifying potential texts” (Fisher & Frey, 2014, p. 238).
McNamara, Graesser, and Louwerse (2012) also argued that these automated features are
essential for determining texts with appropriate amounts of complexity: Readability
formulas can be used in test design “to choose a readability range for the passages and
write test items to the passage along some construct model” (p. 89). In formative
assessments, automated features showing specific text characteristics can also be used to
“identify specific weaknesses and strengths of readers” (McNamara et al., 2012, p. 90). In
this sense, automated, quantitative measures of text complexity are worthy of examining to
identify what types of text characteristics make reading comprehension easier or more
difficult, which can guide future text selection.

To date, four major automatic text analysis tools have been developed and used in
developing reading materials by measuring text readability or text complexity. As
mentioned before, Lexile and FKGL are simply based on total word counts and sentence
length in each text. Advances in computer technology have allowed us to access more
detailed quantitative text information. The Compleat Lexical Tutor and Coh-Metrix are
more sophisticated tools which quantify lexical, syntactic, or semantic aspects of texts in
determining the degree of text complexity. The Compleat Lexical Tutor is a specialized
tool of analyzing different types and levels of vocabulary. Coh-Metrix is a more advanced
text analyzer developed at the University of Memphis, which automatically measures 80
variables of text complexity features and formulas (M. Jeon, 2015; see Appendices 1, 2,
and 3 for the screenshots of the three automatic text analysis tools, Lexile, the Compleat
Lexical Tutor, and Coh-Metrix, in turn). Though different sets of text complexity features
are employed, these automatic tools of text analysis have been seen useful for deciphering
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the characteristics of texts efficiently and reliably.

Previous Korean studies employed automated text analyzers mainly for analyzing text
complexity of instructional materials rather than developing test development. J. E. Kim
and I. C. Choi (2015), for instance, examined the overall difficulty level of EBS-CSAT
prep books and High School Textbooks in terms of vocabulary, syntactic complexity,
coherence, and readability using Lexile and Coh-Metrix. They found that the linguistic
difficulty levels of EBS-CSAT prep books are much higher than those of High School
Textbooks. M. Jeon and I. Lim (2009) used Coh-Metrix to analyze eight popular first grade
middle school English textbooks in terms of the basic count, readability, word frequency,
lexical diversity, syntactic complexity, co-referential coherence, and semantic coherence
measures. They found differences in these measures among the chapters of each textbook.
Both studies yielded pedagogical implications of the automatic text analysis tools for

materials development.
2. Automatic Text Complexity Features in Reading Test Development

In the literature of reading assessments, a variety of text complexity features have been
examined in order to identify which text and text-related lexical, syntactic, and semantic
variables together explain a significant amount of the variance in predicting reading item
difficulty or comprehension. In early research with little technical help, text complexity
features were manually identified and compared with reading comprehension. Gray and
Leary (1935) measured the predictability of reading comprehension by average sentence
length, number of different hard words, number of personal pronouns, percentage of
unique words, and number of prepositional phrases. These features explained about 64.5%
of the variance in reading comprehension test scores. Drum, Calfee, and Cook (1981)
found that simple characteristics of texts and items, such as word counts in the stem and
options and word counts with more than one syllable, accounted for 70% of the variance in
reading item difficulty. Focusing on a few variables examined in Drum et al.’s (1981) study,
Embretson and Wetzel (1987) and found out that the existence of connectives (e.g.,
however, thus) in reading passages significantly predicted reading item difficulty: the more
connectives a text contains, the easier its corresponding reading items are. Freedle and
Kostin (1993) conducted a comprehensive study on the predictability of reading item
difficulty by various text and text-related variables. With 213 multiple-choice reading items
of TOEFL (Test of English as a Foreign Language), they found that 33% of the variance in
the item difficulty was accounted for by eight variables, such as word counts appearing in
the topic sentence and passage with argument structure.

With the development of computer programs, more recent research has identified the
role of quantitative features of text complexity in accounting for reading item difficulty. In
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general, sentence and word length and word counts have been found significant predictors
of item difficulty; however, other quantitative features have also been investigated by
employing online text analyzers. Despite a growing interest in computerized text analyses
in corpus linguistics research, few studies have been conducted to decipher automatic text
complexity features in reading assessments. To date, McNamara and his colleagues have
extensively examined measures of cohesion and coherence automatically computed by
using Coh-Metrix (e.g., Graesser, McNamara, Louwerse, & Cai, 2004; McNamara &
Kintsch, 1996; McNamara et al., 2012). In this article, cohesion refers to cues in the text
helping the reader build a coherent representation whereas coherence, usually associated
with the interpretability of discourse, refers to the representational relationships of a text in
the reader’s mind (Graesser et al., 2004).

Among the measures, connectives and Latent Semantic Analysis (LSA) have been
frequently investigated. Connectives are one index of text cohesion, which is measured by
the use of cohesive devices in a text. LSA is one index of text coherence, which is
measured as the degree to which each sentence is similar to every other sentence in the text.
Connectives such as transitions can be cues for how much sentences and ideas are
organized; LSA, based on a mathematical formula called singular value decomposition
(SVD), indicates the degree to which the ideas discussed in the text are semantically
similar or connected. McNamara and Kintsch (1996) found that high text cohesion and
coherence improved reading comprehension, especially for low proficient readers. When
reading more cohesive and coherent texts, less skilled readers could compensate for their
lack of word or background knowledge about text messages. On the other hand,
McNamara et al. (2012) pointed out that texts in high cohesion and coherence can be
relatively difficult to read if they include many difficult words, mostly academic
vocabulary. Science texts are relatively more cohesive and coherent than narrative texts but
can be more challenging to read due to discipline-specific words expressing scientific
concepts and ideas. In conclusion, the findings of studies by McNamara and his colleagues
suggest that text cohesion and coherence and their relation with text comprehension should
be understood along with other factors such as reading proficiency and the ratio of
vocabulary. Crossley, Greenfield, and McNamara (2008) further reported that the
combination of three measures—content word overlap, sentence syntax similarity, and
word counts—accounts for 86% of the variance in the Japanese students’ cloze test
performance.

As can be seen above, a wide range of automatically-measured features of text
complexity have been examined, but different sets of features have been suggested as
significant predictors of reading item difficulty or comprehension. Little empirical research
has been carried out, and thus, the influence of such significant features on text

comprehension has not been definitive, either. This study attempted to address this lack of
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research on automatic text complexity features in the context of Intensive English Program
(IEP) reading test development. More specifically, this study aimed to meet a practical
need of reliable and evidence-based text selection in the IEP test development by
identifying automatic features of text complexity that predict the reading item difficulty.
With these aims of research, the following two research questions are addressed in this
study:

1) To what degree do text complexity features correlate with the reading item difficulty
of the IEP tests?

2) To what degree do text complexity features predict the reading item difficulty of the
IEP tests?

The two research questions will be addressed by correlation and multiple regressions
analyses, in turn, and it is hoped that results of this study will offer important information
for facilitating the IEP text selection process.

lil. METHOD
1. Reading Comprehension Test Data
1) Participants and Test Settings

A total of 443 examinees took one of the Fall 2010, 2011, and 2012 IEP placement tests
at a Southwestern university in the United States. All of the students just came from either
Saudi Arabia or China at the time of test administration. A majority of them were male
students. Their levels of English proficiency varied from beginning to advanced levels.
These ESL students did not have an official score of any standardized English proficiency
test, and the placement test results were used to place them into appropriate levels of class
in the IEP. Thus, most examinees were highly motivated to perform well on these high-
stakes placement tests.

2) Reading Sections of the Placement Tests

The IEP placement tests assessed the examinees’ academic English language proficiency.
The reading section of each placement test consisted of five passages. There was one
common reading passage Bioluminescence used as a linking passage across the three

reading sections. Therefore, the pool of the three reading sections from the three placement
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tests included a total of 13 reading passages with 110 items. A total of six objectives were
targeted in the reading test: vocabulary, details, and main ideas for basic comprehension;
and text organization, inference, and purpose/attitude for advanced comprehension.
Different reading passages in each reading section represented different levels of reading
proficiency.

Reading passages of the IEP placement tests were chosen and modified in both objective
and subjective ways; however, no empirical evidence had been sought for the use of the
recommended text selection guidelines. From an objective perspective, an in-house
guideline of text complexity is mainly used including total word counts and mean sentence
length, which are automatically computed and provided in the test specification per
passage. With these quantitative, objective criteria, test development staff members
searched for authentic reading passages and revised them suited to a target level of reading
proficiency. From a subjective perspective, test development staff members employed their
testing experiences and intuition to find topically related or level-appropriate passages.
Passages were modified by replacing basic vocabulary with academic words or vice versa
and rewriting sentences with simpler or more complex structures and in passive or active
structures. Cohesive devices were added to passages to demonstrate logical sequences of
ideas better. In sum, various features of text complexity, either objectively or subjectively
measured, were taken into account in the text selection and modification procedure of the
IEP reading test development. Unfortunately, no empirical research had been conducted to
justify the application of such objective and subjective features of text complexity to the
test development procedure; this study was initiated to improve this development process
with the help of automatically-computed text complexity features.

2. Analyses
1) Reading Item Difficulty as Dependent Variable

In the statistical analyses of this study, reading item difficulty was used as the sole
dependent variable. As the reading item difficulty values, which are percent correct per
item, were based on three different groups of examinees, any influence on item difficulty
due to the difference in group ability needed to be eliminated by using delta equating
(Freedle & Kostin, 1993; Livingston, 2013). The proportion of correct per item was an
average item score (P), with which a delta value (A) was computed using the following
equation: A = NORMINV((1-P), 13, 4). In this way, the delta values were normally
distributed with mean = 13 and standard deviation = 4. Once the delta values were obtained,
delta equating was conducted with the Fall 2012 Placement test and its linking passage
Bioluminescence as a reference group because the placement test had better item
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discrimination power and normal distribution than the other two placement tests. In general,
the delta equating employed in this study took three steps: First, the delta values of the
same passage (i.e., the linking passage) in the three reading sections were equated in pairs:
delta equating was done on the items between the Fall 2012 linking passage (equated delta
of reference group) and each of the Fall 2010 and Fall 2011 linking passage (observed
delta of observed group). Secondly, the means and standard deviations of the delta values
for the three linking passages were computed. Lastly, the descriptive statistics of the delta
values were used to obtain equated deltas of the other reading passage items in each test.
For the rest of this article, the value of equated delta is called reading item difficulty.

2) Text Complexity Features as Independent Variables

Based on the IEP reading test development procedure and previous research findings, a
set of 11 independent variables were chosen and categorized into lexical, syntactic, and
semantic categories, including five lexical variables (Lex1-Lex5), three syntactic variables
(Syn1-Syn3), and three semantic variables (Sem1-Sem3). Table 1 presents three pieces of
information about each of the 11 variables: feature, name, and definition. For instance, the
very first variable presented is a type of lexical category, its abbreviated and full variable
names are Lex1 and word length, and it is defined as syllables per word. Each feature was
automatically computed per passage using one of the three automatic text analyzers, Lexile,
the Compleat Lexical Tutor, and Coh-Metrix. In particular, word counts, word length, and
sentence length were chosen with regard to the IEP guideline of text complexity. The other
features were selected because they were either considered in the IEP text selection
procedure or shown to correlate with reading item difficulty as found in the literature. Thus,

TABLE 1
A Set of 11 Measures of Text Complexity Used in This Study
Feature Name Definition

Lex1 Word length Syllables per word
Lex2 Word counts Total word counts
Lex3 Academic words* Academic word counts/Total word counts
Lex4 Off-list word counts®*  Word counts on the off-list/Total word counts
Lex5 Type-Token Ratio # of unique words/Total word counts (for content words)
Synl Sentence length # of total word counts/# of sentences
Syn2 NP density # of modifiers/# of noun phrases
Syn3 Passive # of passive voice structures/Total word counts

Seml  Co-reference cohesion % of all sentence pairs sharing a common noun, pronoun

or noun phrase

Lexical Semantic

Analysis (LSA)
Sem3  Connectives # of connectives (e.g., transition words)/Total word counts

Note. *Categories from the Compleat Lexical Tutor; others from Coh-Metrix version 3.0.

Sem?2 an LSA cosine value for adjacent sentences
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other possible features such as subject density (the number of words before the main verb
of the main clause in a sentence) were not included in this study. It can also be noted that
LSA as a mathematical algorithm is a score of the meaning similarity among sentences in a
text, thereby showing how much similar topics and ideas are discussed in the text.

3) Statistical Analyses

Statistical analyses were performed on the reading test data by using correlation and
multiple regression techniques. All the dependent and independent variables used in the
analyses were continuous variables. SPSS 22.0 software was used to perform the statistical
analyses in this study (IBM corp., 2013).

As a correlation technique, Pearson product-moment correlation (usually denoted by r)
was used to measure the degree and direction of relationship between two variables, that is,
the reading item difficulty and each feature. Pearson’s » coefficients range from -1 (perfect
negative relation) to 1 (perfect positive relation), and 0 is no relation between the two
variables. When more than three or four pair-wise comparisons are measured
simultaneously, it is recommended to use an adjusted level of significance to control for
Type I error (Tabachnick & Fidell, 2007). In this study, the Bonferonni procedure was used
to determine the critical probability. The adjusted p value used to test significance was .005,
1-tailed (.0045 as .05 divided by 11 variables).

Multiple regression was employed to measure the variance in the reading item difficulty
as the sole dependent variable explained by a set of text complexity features as
independent variables. In so doing, significant predictors of the reading item difficulty
were identified. More specifically, stepwise multiple regression analyses were performed.
In stepwise multiple regression, independent variables are entered into the equation one at
a time, and the order of entry of independent variables is based on the strength of
correlation: the independent variable with the strongest (positive or negative) correlation
with the dependent variable is entered first. Then, the variable with the strongest partial
correlation is added to the equation and tested for significance. Those variables already
added are deleted at any step when they do not contribute significantly to regression.
Throughout this regression analysis, a parsimonious subset of text complexity features that
significantly predicted the item difficulty was identified. The assumptions of multiple
regression including normality, linearity, and constant variance were checked and all the
assumptions were met. Outliers were also checked and no extreme datapoints were
identified (Tabachnick & Fidell, 2007).
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IV. RESULTS

This section provides the results of correlation and multiple regression analyses on the
reading test data and discussions while addressing each of the two research questions.

1. Research Question 1

The results showed that the reading item difficulty moderately correlated with each
independent variable. Table 2 lists correlation coefficients between the reading item
difficulty (ID) and the 11 text variables. No noticeable strong correlations were found
among the variable categories. Among the 11 variables, the correlations with seven
variables were statistically significant at the adjusted p level. The significant correlations
show weak or moderate relationships (absolute coefficients ranging from .23 to .53). In
particular, the reading item difficulty had a negative moderate relationship with Sem3 (r = -
.53) but a positive negative relationship with Lex1 (» = .52). All the lexical variables but
Lex5 significantly correlated with the item difficulty. Syn2, Seml, and Sem2 did not
demonstrate significant relationships with the item difficulty.

TABLE 2

Correlation Coefficient Between Reading Item Difficulty (ID) and Each Feature

Lex] Lex2 Lex3 Lex4 Lex5 Synl Syn2 Syn3 Seml Sem2 Sem3
ID S2%  46%  34*%  23% .23 A40* .04 37% -9 A5 -.53%
Note. *Significant coefficients at the adjusted p = .005, 1-tailed.

2. Research Question 2

Table 3 illustrates the results of a stepwise multiple regression analysis with the reading
item difficulty as the sole dependent variable and the 11 text variables as a set of
independent variables. A total of eight regression models with different sets of predictors of
the equated delta were found statistically significant at the p level of .000. For each model,
R’, adjusted R’, SE (Standard Error) of Estimate are provided along with its predictors and
partial coefficients for the predictors. Sets of five text variables (Sem3, Lex3, Lex2, Lexl1,
Sem?2) contributed to regression across the models, but Sem3 in Model 4 and Lex3 in
Model 7 were not significant predictors, and each of them was deleted in the subsequent
model.
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TABLE 3
Stepwise Multiple Regression With Reading Item Difficulty as Dependent Variable
Model R R*(Adjust SE Partial Coefficients (B) of Predictors

ed) Estimate ~ Sem3 Lex3 Lex2 Lex1 Sem2
1 277 271 1.896 -15.515%*
2 385 373 1.757 -15.216*% 38.322%*
3 411 .395 1.727 -8.054*  44.969* .004*
4 438 416 1.670 6.762  24.608* .008* 7.442%
5 434 418 1.670 30.360* .006* 4.912%
6 454 433 1.671 30.793* .006* 5.113*%  3.951*
7 478 453 1.642 18.410% 15.388 .012* 12.123*  6.292*
8 471 450 1.645 24.051* .013* 15.279*  6.971%*

Note. *Significant coefficients at the adjusted p = .05, 1-tailed.

Among the eight models, three models of Models 2, 5, and 8 that include only
significant predictors provide important results. First, Model 2 is based on two significant
predictors, Sem3 and Lex3, explaining about 37% of the variance in the equated delta.
Among the 11 variables, Sem3 and Lex3 were first entered into the equation as statistically
more significant predictors. The predictive power by Sem3 was about 27% and by Lex3
about 10%. Second, Model 5 has three significant predictors of Lex3, Lex2, and Lexl,
which are all lexical variables. These three lexical variables explained about 42% of the
variance in the equated delta. Last, Model 8 has four significant predictors of Sem3, Lex2,
Lex1, and Sem2, which explained about 45% of the variance, the largest accountability
afforded by a set of only significant predictors. Model 7 with an additional but insignificant
predictor of Lex3 had the same amount of accountability by its five predictors. Another
noteworthy point is that the sign of the partial coefficient of Sem3 that was negative in
Models 1, 2, and 3 became positive in Model 8, perhaps because of the added predictors
such as Lex] and Sem2. Thus, Model 8 had the most parsimonious set of significant
predictors with the largest predictive power of the variance in the equated delta, with an F
(4, 105) = 23.329, p = .000 (R’ of .471; adjusted R’ of .450).

V. DISCUSSION

This study explored the relationship between a set of text complexity measures
generated by online tools and IEP reading item difficulty to address two research questions.
The first research question was on the relationship between the reading item difficulty and
each text complexity features. Among the 11 variables, lexical features except Type-Token
Ratio were significantly correlated with the reading item difficulty. Among them, word
length most significantly correlated with the item difficulty, showing that lengthy words
and texts increased the difficulty level of reading comprehension. Types of vocabulary
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were also shown to be related with the reading test performance: The more academic
words and off-list words are used in a text, the more difficult it is to answer the reading
questions. That is, difficult words make reading challenging.

Among the three syntactic features, not only sentence length but also the ratio of passive
structures significantly correlated with the item difficulty. The more passive structures
were used in a text, the more difficulty the test-takers had in answering the questions about
the text. The last significant feature was the ratio of connectives as the sole semantic
variable. Unexpectedly, connectives had the strongest but negative relation with the item
difficulty among the seven significant features of text complexity. It is because total word
counts and mean sentence length are the most widely used features when measuring text
complexity (e.g., Drum et al., 1981; Gray & Leary, 1935).

Moreover, the result shows that the more connectives are used, the more difficult they
answered the questions of the text. This is consistent with the finding of McNamara et al.’s
study (2012) that highly cohesive texts can be relatively difficult to read because they often
deliver abstract concepts or ideas with difficult words. As such, the IEP reading tests
measured the test-takers’ academic reading ability with academic texts. Cohesive devices
in academic texts could not be helpful for even less skilled readers. Interestingly, the ratios
of academic vocabulary, off-list word counts, passive, and connectives were those features
considered in the subjective phase of text selection and modification. In this way, such
correlates of the reading item difficulty are empirical evidence for the subjective decision-
making process by the IEP test developers.

The second research question was to investigate a parsimonious set of significant
predictors of the reading item difficulty. It was turned out that a set of word length, total
word counts, LSA, and connectives explained roughly half amount of the variance in the
reading item difficulty. First, the ratio of connectives explained the largest amount of the
variance among the four features. This is quite a large amount of predictability for the four
automatic features when no qualitative features or question items were considered. Along
with another semantic predictor of LSA, the reading items were also more difficult when
their texts were more cohesive. Second, the reading items were more difficult to answer
when the reading texts included more lengthy words and more words as commonly found
in previous research (e.g., Drum et al., 1981). Third, it should be noted that the IEP reading
tests were developed through three pre-determined quantitative measures of text
complexity, including total word counts, mean sentence length, and FKGL. As FKGL is
also based on total word counts and sentence length, the criteria are on the two surface-
level features of text complexity. As the results show, total word counts was the only
significant predictor; sentence length was not included in the regression model. Lastly, the
four significant predictors of the reading item difficulty indicate interrelationships among
them. Text cohesion needs to be understood along with text length: when texts become
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longer, they become more cohesive but become difficult to read. LSA and the ratio of
connectives, those features subjectively considered by the test-developers, were quantified
in this study and turned out significant predictors of the reading item difficulty but the ratio
of academic vocabulary was not. As McNamara et al. (2012) explained, however, highly
cohesive texts like the IEP reading passages include a high ratio of academic vocabulary
words to deliver abstract and complex concepts and ideas. Again, text cohesion and
coherence and the use of academic vocabulary need to be understood as a whole in
academic English reading assessments.

VI. CONCLUSION AND IMPLICATIONS

This study investigated a set of automatically-derived measures of text complexity and
their relation with the IEP reading item difficulty. The results showed that different lexical,
syntactic, and semantic features each significantly correlated with the reading item
difficulty; only two lexical and two semantic features together explained the largest amount
of variance in the reading item difficulty of the IEP placement tests. As found in previous
research, word length and total word counts significantly predicted the reading item
difficulty in this study; cohesion and coherence features of the ratio of connectives and
LSA, which have been subjectively considered in the IEP test development, also
significantly predicted the reading item difficulty. These findings provide not only
empirical evidence for the legitimacy of the use of the objective and subjective criteria
used in the IEP reading text selection but also useful information for improving the
efficiency of text selection (and item writing) in the future test development.

Implications of this study can be discussed for future reading assessments and instruction.
Regarding reading assessments, this study points out the importance of applying automatic
text complexity features to test development. With the advances in technology, a large
amount of text data can be processed efficiently. Automatic text analyzers such as Lexile,
the Lexical Tutor, and Coh-Metrix have been developed to speed up the process of text
analysis, which will be more transparent, consistent, and time-saving. In reading test
development, such free online text analyzers can facilitate text searches and revisions,
which otherwise would be solely done by test developers in many cases.

In addition, this study also shows the importance of seeking empirical evidence to justify
iterative decision-making steps in test development. In this study, both objective and
subjective criteria of text selection used in the IEP test development were examined if they
predict reading item difficulty. Evidenced-based text selection procedures can support
decision-making to choose and modify texts so that they fit to particular reading
proficiency levels and test purposes (Castello, 2008). Text selection and revision will be
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more consistent and time-saving, and test developers will be more likely to focus on item
writing. Pedagogically, this study shows that the use of academic vocabulary and text
cohesion and coherence are important in determining the complexity of academic texts.
Finding and revising texts that match to students’ reading proficiency are quite challenging
to reading teachers; automatic, objective features can thus aid teachers in analyzing
textbooks and supplementary reading passages if they provide an appropriate amount of
complexity that challenges students but do not overwhelm them. To sum up, the
automation of text analysis can not only facilitate reading test development but also
develop more level-appropriate reading materials.

The use of such automatic tools can support developing the newly-developed criterion-
referenced English test of the College Entrance Exam. Texts used in previous tests can be
analyzed along with their item scores, thereby obtaining information about features which
increase or decrease text complexity and thus affect reading test performance. Such
information about text features and reading comprehension can also be used to select new
texts for different thresholds of reading proficiency and assist teachers in selecting level-
appropriate texts for mid-term and final reading tests.

This study was initially motivated to examine a certain set of text complexity measures
with a practical interest into the objective and subjective criteria used in the IEP for text
selection. Therefore, two limitations can be presented, which will be discussed as venues of
future research. First, a better picture of text complexity can be obtained when we consider
other aspects encompassing qualitative text features and characteristics of readers and test
items as well as quantitative text features (Alderson, 2000; NGA & CCSSO, 2010). Second,
different testing contexts will result in a different picture. The three placement reading tests
of this study were to assess ESL students at varying proficiency levels, and thus it needs
caution in interpreting what was found in this study. For Korean students, a different set of
automatic text complexity features will determine their reading ability. As Korean reading
tests often include short texts, syntactic features such as noun phrases and passives and the
ratio of academic vocabulary rather than total word counts and connectives will play a
critical role in explaining the amount of reading comprehension. Overall, more research in
either reading testing or instruction is called for examining diverse automatic features of
text complexity as determinants of reading ability with different reading texts and readers.

Recently, we have seen computer and online programs deal with a bulk of text data
efficiently. Using a variety of automatic text complexity features, they can help us
understand text characteristics systematically. When these automatic text analyzers are
applied to reading assessments, initial text searches, modifications, and revisions will be
efficiently done and then, item writing will begin promptly. In text selection, experiences
and accurate judgments on students’ reading ability are heavily engaged as well. Automatic

text analyses cannot be completely replaced with human experts’ judgments yet, but it can
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complement subjective judgments, thereby improving the efficiency of the test
development process. Most importantly, future research on employing text analyzers in
various testing and instructional contexts will lead us to a better understanding of the
relation between text characteristics and reading ability.

REFERENCES

Alderson, C. C. (2000). Assessing reading. Cambridge: Cambridge University Press.

Castello, E. (2008). Text complexity and reading comprehension tests. Bern: Peter Lang.

Cobb, T. (n.d.). The Compleat Lexical Tutor. Retrieved from the World Wide Web:
http://www.lextutor.ca.

Crossley, S. A., Greenfield J., & McNamara, D. S. (2008). Assessing text readability using
cognitively based indices. TESOL Quarterly, 43(3), 475-492.

Drum, P. A., Calfee, R. C., & Cook, L. K. (1981). The effects of surface structure variables
on performance in reading comprehension tests. Reading Research Quarterly, 16(4),
486-514.

Embretson, S. E., & Wetzel, C. D. (1987). Component latent trait models for paragraph
comprehension tests. Applied Psychological Measurement, 11(2), 175-193.

Fisher, D., & Frey, N. (2014). Addressing CCSSO anchor standard 10: Text complexity.
Language Arts, 91(4), 250-250.

Fisher, D., Frey, N., & Lapp, D. (2012). Text complexity: Raising rigor in reading. Newark,
NIJ: International Reading Association.

Freedle, R., & Kostin, 1. (1993). The prediction of TOEFL reading item difficulty:
Implications for construct validity. Language Testing, 10(2), 133-170.

Graesser, A. C., McNamara, D. S., Louwerse, M. M., & Cai, Z. (2004). Coh-Metrix:
Analysis of text on cohesion and language. Behavior Research Methods,
Instruments, & Computers, 36(2), 193-202.

Gray, W. S., & Leary, B. E. (1935). What makes a book readable? Chicago, IL: University
of Chicago Press.

IBM Corp. (2013). IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp.

Jeon, Moongee. (2015). An analysis of the continuity among middle school English
textbooks with an automated language analysis program. Modern English
Education, 16(1), 195-218.

Jeon, Moongee, & Lim, Injae. (2009). A corpus-based analysis of middle school English 1
textbooks with Coh-Metrix. English Language Teaching, 21(4), 265-292.

Kim, Jae-Eun, & Choi, Inn-Chull. (2015). A corpus-based comparative analysis of



Exploring the Role of Automatically-derived Text Complexity Features in ... 17

linguistic difficulty among high school English textbooks, EBS-CSAT prep books,
and College Scholastic Ability Test. Multimedia-Assisted Language Learning,
18(1), 59-92.

Livingston, S. A. (2013). Delta equating. Princeton, NJ: Educational Testing Service.

McNamara, D. S., Graesser, A. C., & Louwerse, M. M. (2012). Sources of text difficulty:
Across the ages and genres. In J. P. Sabatini & E. Albro (Eds.), Assessing reading in
the 21th century: Aligning and applying advances in the reading and measurement
sciences (pp. 89-116). Lanham, MD: R & L Education.

McNamara, D. S., & Kintsch, W. (1996). Learning from text: Effects of prior knowledge
and text coherence. Discourse Processes, 22(3), 247-287.

National Governors Center for Best Practices & Council of Chief State School Officers.
(2010). Common Core State Standards for English language arts and literacy in
history/social studies, science, and technical subjects: Appendix A: Research
supporting key elements of the standards and glossary of key terms. Washington,
DC: Authors. Retrieved from the World Wide Web: http://www.corestandards.org/
assets/Appendix_A.pdf.

Tabachnick, B. G, & Fidell, L. S. (2007). Using multivariate statistics (5th ed.). Boston,
MA: Pearson Education, Inc.

APPENDIX 1

Lexile Analyzer

Lexile® Analyzer

Get a Lexile Text Measure

You can use our online tools to determine the estimated Lexile® measure of edited. conventional prose text
Just follow our guidelines for preparing a text. upload it, and the Lexile® measure will be displayed

Looking for the Spanish Lexile Analyzer?

Online help and user guides

The help links to the left detail how to use either the English Lexile Analyzer or Spanish Lexile
Analyzer to get an instructionally useful estimated Lexile measure. You may also view the user
guide here

Submit a file

File to Analyze*

Choose File | No file chosen

By clicking the Submit button below you agree to the following terms for use of the free
Lexile Analyzer

- You may not publish or distribute the Lexile measure.
- You may not enter the measure into a library or media center database or catalog.

- Your measure is not a certified Lexile measure. It should be considered an "estimated
Lexile measure.”
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APPENDIX 2

Compleat Lexical Tutor
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Laufer & Aviad's «CATSS»
Vocabprofile

resource assisted

v.2 ¥-N Test Builder

L-D. -~ WORDS
Data-Driven Correction TTS-DICTATOR

APPENDIX 3
Coh-Metrix

Coh—=Metrix

DOCUMENTATION WEB TOOL CONTACT

Coh-Metrix Web Tools
online versions of Coh-Metrix are available for trial purposes:

Coh-Metrix Web Tool

Coh-Metrix Text Easability Assessor
Coh-Metrix Common Core T.E.R.A.
Coh-Metrix Web Tool (Traditional Chinese)

Note: To avoid getting errors, you need to use Firefox or Chrome.

New Text Analysis Service

We are currently offering a free text analysis service for larger
corpora that exceed the limit of the online tool (which is limited to
15,000 words per text). Please click here for more information.

Affiliated Tools

« LIWC: Linguistic Inquiry and Word Count




Exploring the Role of Automatically-derived Text Complexity Features in ...

o] A] 210} (Examples in): English
28715 2o (Applicable Languages): English
A87}5 4*(Applicable Levels): Tertiary

Sumi Han

Department of English Language and Literature
Seoul National University

599 Gwanak-ro Gwanak-gu, Seoul, 08826, Korea
Phone: 02-880-5881

Email: sumihan20@gmail.com

Jeong-Ah Shin

Division of English Language and Literature
Dongguk University

30 Pildong-ro 1-gil Jung-gu, Seoul, 04620, Korea
Phone: 02-2260-3167

Email: jashin@dongguk.edu

Received 28 March 2016
Revised 20 April 2016
Accepted 21 May 2016

19




<<

  /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 /Warning

  /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

    /04b03

    /04b03b

    /04b08

    /04b09

    /04b11

    /04b19

    /04b20

    /04b21

    /04b24

    /04b25

    /04b30

    /AachenBT-Roman

    /ACaslonPro-Bold

    /ACaslonPro-BoldItalic

    /ACaslonPro-Italic

    /ACaslonPro-Regular

    /ACaslonPro-Semibold

    /ACaslonPro-SemiboldItalic

    /AdLibBT-Regular

    /AdobeArabic-Bold

    /AdobeArabic-BoldItalic

    /AdobeArabic-Italic

    /AdobeArabic-Regular

    /AdobeFangsongStd-Regular

    /AdobeFanHeitiStd-Bold

    /AdobeGothicStd-Bold

    /AdobeHebrew-Bold

    /AdobeHebrew-BoldItalic

    /AdobeHebrew-Italic

    /AdobeHebrew-Regular

    /AdobeHeitiStd-Regular

    /AdobeKaitiStd-Regular

    /AdobeMingStd-Light

    /AdobeMyungjoStd-Medium

    /AdobeSongStd-Light

    /AGaramondPro-Bold

    /AGaramondPro-BoldItalic

    /AGaramondPro-Italic

    /AGaramondPro-Regular

    /AgencyFB-Bold

    /AgencyFB-Reg

    /Aharoni-Bold

    /ahn2006-B

    /ahn2006-L

    /ahn2006-M

    /Albertus-ExtraBold

    /Albertus-Medium

    /Aldine401BT-BoldA

    /Aldine401BT-BoldItalicA

    /Aldine401BT-ItalicA

    /Aldine401BT-RomanA

    /Aldine721BT-Bold

    /Aldine721BT-BoldItalic

    /Aldine721BT-Italic

    /Aldine721BT-Light

    /Aldine721BT-LightItalic

    /Aldine721BT-Roman

    /Algerian

    /AlternateGothicNo2BT-Regular

    /AmazoneBT-Regular

    /AmazonRegularSWFTE

    /AmeliaBT-Regular

    /AmericanaBT-Bold

    /AmericanaBT-ExtraBold

    /AmericanaBT-ExtraBoldCondensed

    /AmericanaBT-Italic

    /AmericanaBT-Roman

    /AmericanGaramondBT-Bold

    /AmericanGaramondBT-BoldItalic

    /AmericanGaramondBT-Italic

    /AmericanGaramondBT-Roman

    /AmericanTextBT-Regular

    /AmericanUncD

    /AmerigoBT-BoldA

    /AmerigoBT-BoldItalicA

    /AmerigoBT-ItalicA

    /AmerigoBT-MediumA

    /AmerigoBT-MediumItalicA

    /AmerigoBT-RomanA

    /AmerTypewriterITCbyBT-Medium

    /AmiR-HM

    /Andalus

    /AngsanaNew

    /AngsanaNew-Bold

    /AngsanaNew-BoldItalic

    /AngsanaNew-Italic

    /AngsanaUPC

    /AngsanaUPC-Bold

    /AngsanaUPC-BoldItalic

    /AngsanaUPC-Italic

    /Aparajita

    /Aparajita-Bold

    /Aparajita-BoldItalic

    /Aparajita-Italic

    /ArabicTypesetting

    /ArborWin

    /ArchitecturePlain

    /Arhangai

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialMTSmallCapsOUP

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /ArialOUP

    /ArialOUP-Bold

    /ArialOUP-BoldItalic

    /ArialOUP-Italic

    /ArialRoundedMTBold

    /ArialUnicodeMS

    /ArnoldBoeD

    /ArnoPro-Bold

    /ArnoPro-BoldCaption

    /ArnoPro-BoldDisplay

    /ArnoPro-BoldItalic

    /ArnoPro-BoldItalicCaption

    /ArnoPro-BoldItalicDisplay

    /ArnoPro-BoldItalicSmText

    /ArnoPro-BoldItalicSubhead

    /ArnoPro-BoldSmText

    /ArnoPro-BoldSubhead

    /ArnoPro-Caption

    /ArnoPro-Display

    /ArnoPro-Italic

    /ArnoPro-ItalicCaption

    /ArnoPro-ItalicDisplay

    /ArnoPro-ItalicSmText

    /ArnoPro-ItalicSubhead

    /ArnoPro-LightDisplay

    /ArnoPro-LightItalicDisplay

    /ArnoPro-Regular

    /ArnoPro-Smbd

    /ArnoPro-SmbdCaption

    /ArnoPro-SmbdDisplay

    /ArnoPro-SmbdItalic

    /ArnoPro-SmbdItalicCaption

    /ArnoPro-SmbdItalicDisplay

    /ArnoPro-SmbdItalicSmText

    /ArnoPro-SmbdItalicSubhead

    /ArnoPro-SmbdSmText

    /ArnoPro-SmbdSubhead

    /ArnoPro-SmText

    /ArnoPro-Subhead

    /ArrusBT-Black

    /ArrusBT-BlackItalic

    /ArrusBT-Bold

    /ArrusBT-BoldItalic

    /ArrusBT-Italic

    /ArrusBT-Roman

    /AsiaKGulrimhedeuLight

    /AsiaKHeosangmyunjoMedium

    /AsiaKMyungjoExtra

    /AsiaKMyungjoMedium

    /AtlanticInline-Normal

    /AuroraBT-BoldCondensed

    /AuroraBT-RomanCondensed

    /AvantGarde-Book

    /AvantGarde-BookOblique

    /AvantGarde-Demi

    /AvantGarde-DemiOblique

    /AvantGardeITCbyBT-Book

    /AvantGardeITCbyBT-BookOblique

    /AvantGardeITCbyBT-Medium

    /AvantGardeITCbyBT-MediumOblique

    /BakerSignetBT-Roman

    /BalloonBT-Bold

    /BalloonBT-ExtraBold

    /BalloonBT-Light

    /BangLetPlain

    /BankGothicBT-Light

    /BankGothicBT-Medium

    /BardPlain

    /BaskervilleBT-Bold

    /BaskervilleBT-BoldItalic

    /BaskervilleBT-Italic

    /BaskervilleBT-Roman

    /BaskOldFace

    /Batang

    /BatangChe

    /BatangOldHangulJamo

    /BauerBodoniBT-Black

    /BauerBodoniBT-BlackCondensed

    /BauerBodoniBT-BlackItalic

    /BauerBodoniBT-Bold

    /BauerBodoniBT-BoldCondensed

    /BauerBodoniBT-BoldItalic

    /BauerBodoniBT-Italic

    /BauerBodoniBT-Roman

    /BauerBodoniBT-Titling

    /Bauhaus

    /Bauhaus93

    /BauhausITCbyBT-Bold

    /BauhausITCbyBT-Heavy

    /BauhausITCbyBT-Light

    /BauhausITCbyBT-Medium

    /BedrockPlain

    /BellGothicBT-Black

    /BellGothicBT-Bold

    /BellGothicBT-Roman

    /BellGothicStd-Black

    /BellGothicStd-Bold

    /BellMT

    /BellMTBold

    /BellMTItalic

    /BelweBT-Bold

    /BelweBT-Light

    /BelweBT-Medium

    /BelweBT-RomanCondensed

    /BerlinSansFB-Bold

    /BerlinSansFBDemi-Bold

    /BerlinSansFB-Reg

    /BernardMT-Condensed

    /BernhardFashionBT-Regular

    /BernhardModernBT-Bold

    /BernhardModernBT-BoldItalic

    /BernhardModernBT-Italic

    /BernhardModernBT-Roman

    /BernhardTangoBT-Regular

    /BertramLetPlain

    /BibleScrT

    /BickhamScriptPro-Bold

    /BinnerD

    /BirchStd

    /BlackadderITC-Regular

    /Blackletter686BT-Regular

    /BlacklightD

    /BlackoakStd

    /BodoniBT-Bold

    /BodoniBT-BoldCondensed

    /BodoniBT-BoldItalic

    /BodoniBT-Book

    /BodoniBT-BookItalic

    /BodoniBT-Italic

    /BodoniBT-Roman

    /BodoniMT

    /BodoniMTBlack

    /BodoniMTBlack-Italic

    /BodoniMT-Bold

    /BodoniMT-BoldItalic

    /BodoniMTCondensed

    /BodoniMTCondensed-Bold

    /BodoniMTCondensed-BoldItalic

    /BodoniMTCondensed-Italic

    /BodoniMT-Italic

    /BodoniMTPosterCompressed

    /BoinkLetPlain

    /BoltBoldITCbyBT-Regular

    /BookAntiqua

    /BookAntiqua-Bold

    /BookAntiqua-BoldItalic

    /BookAntiqua-Italic

    /Bookman-Demi

    /Bookman-DemiItalic

    /BookmanITCbyBT-Demi

    /BookmanITCbyBT-DemiItalic

    /BookmanITCbyBT-Light

    /BookmanITCbyBT-LightItalic

    /Bookman-Light

    /Bookman-LightItalic

    /BookmanOldStyle

    /BookmanOldStyle-Bold

    /BookmanOldStyle-BoldItalic

    /BookmanOldStyle-Italic

    /BookshelfSymbolSeven

    /BradleyHandITC

    /BremenBT-Bold

    /BriskPlain

    /BritannicBold

    /Broadway

    /BroadwayBT-Regular

    /BroadwayEngravedBT-Regular

    /BrochurePlain

    /BrodyD

    /BrowalliaNew

    /BrowalliaNew-Bold

    /BrowalliaNew-BoldItalic

    /BrowalliaNew-Italic

    /BrowalliaUPC

    /BrowalliaUPC-Bold

    /BrowalliaUPC-BoldItalic

    /BrowalliaUPC-Italic

    /BruceOldStyleBT-Italic

    /BruceOldStyleBT-Roman

    /Brush445BT-Regular

    /Brush738BT-RegularA

    /BrushScriptBT-Regular

    /BrushScriptMT

    /BrushScriptStd

    /bwgrki

    /bwgrkl

    /bwgrkn

    /Calibri

    /Calibri-Bold

    /Calibri-BoldItalic

    /Calibri-Italic

    /Calibri-Light

    /Calibri-LightItalic

    /CalifornianFB-Bold

    /CalifornianFB-Italic

    /CalifornianFB-Reg

    /CalisMTBol

    /CalistoMT

    /CalistoMT-BoldItalic

    /CalistoMT-Italic

    /Calligraphic421BT-RomanB

    /Calligraphic810BT-Italic

    /Calligraphic810BT-Roman

    /Cambria

    /Cambria-Bold

    /Cambria-BoldItalic

    /Cambria-Italic

    /CambriaMath

    /CancunPlain

    /Candara

    /Candara-Bold

    /Candara-BoldItalic

    /Candara-Italic

    /CandidaBT-Bold

    /CandidaBT-Italic

    /CandidaBT-Roman

    /CarletonNormal

    /CarminaBT-Black

    /CarminaBT-BlackItalic

    /CarminaBT-Bold

    /CarminaBT-BoldItalic

    /CarminaBT-Light

    /CarminaBT-LightItalic

    /CarminaBT-Medium

    /CarminaBT-MediumItalic

    /CasablancaAntiqueItalic

    /CasablancaAntiquePlain

    /Caslon224ITCbyBT-Bold

    /Caslon224ITCbyBT-BoldItalic

    /Caslon224ITCbyBT-Book

    /Caslon224ITCbyBT-BookItalic

    /Caslon540BT-Italic

    /Caslon540BT-Roman

    /CaslonBT-Bold

    /CaslonBT-BoldItalic

    /CaslonOldFaceBT-Heavy

    /CaslonOldFaceBT-Italic

    /CaslonOldFaceBT-Roman

    /CaslonOpenfaceBT-Regular

    /Castellar

    /CastleT-Bold

    /CastleT-Book

    /CastleT-Ligh

    /CastleT-Ultr

    /CataneoBT-Bold

    /CataneoBT-Light

    /CataneoBT-Regular

    /CataneoBT-RegularSwash

    /CaxtonBT-Bold

    /CaxtonBT-Book

    /CaxtonBT-Light

    /Centaur

    /Century

    /Century725BT-Black

    /Century725BT-Bold

    /Century725BT-BoldCondensed

    /Century725BT-Italic

    /Century725BT-Roman

    /Century725BT-RomanCondensed

    /Century731BT-BoldA

    /Century731BT-BoldItalicA

    /Century731BT-ItalicA

    /Century731BT-RomanA

    /Century751BT-ItalicB

    /Century751BT-RomanB

    /CenturyExpandedBT-Bold

    /CenturyExpandedBT-BoldItalic

    /CenturyExpandedBT-Italic

    /CenturyExpandedBT-Roman

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CenturyOldstyleBT-Bold

    /CenturyOldstyleBT-Italic

    /CenturyOldstyleBT-Roman

    /CenturySchoolbook

    /CenturySchoolbook-Bold

    /CenturySchoolbook-BoldItalic

    /CenturySchoolbookBT-Bold

    /CenturySchoolbookBT-BoldCond

    /CenturySchoolbookBT-BoldItalic

    /CenturySchoolbookBT-Italic

    /CenturySchoolbookBT-Monospace

    /CenturySchoolbookBT-Roman

    /CenturySchoolbook-Italic

    /CGOmega

    /CGOmega-Bold

    /CGOmega-BoldItalic

    /CGOmega-Italic

    /CGTimes

    /CGTimes-Bold

    /CGTimes-BoldItalic

    /CGTimes-Italic

    /ChaparralPro-Bold

    /ChaparralPro-BoldIt

    /ChaparralPro-Italic

    /ChaparralPro-Regular

    /CharisSIL

    /CharisSIL-Bold

    /CharisSIL-BoldItalic

    /CharlemagneStd-Bold

    /CharterBT-Black

    /CharterBT-BlackItalic

    /CharterBT-Bold

    /CharterBT-BoldItalic

    /CharterBT-Italic

    /CharterBT-Roman

    /Chiller-Regular

    /Cirill_medium

    /ColonnaMT

    /ComicSansMS

    /ComicSansMS-Bold

    /Consolas

    /Consolas-Bold

    /Consolas-BoldItalic

    /Consolas-Italic

    /Constantia

    /Constantia-Bold

    /Constantia-BoldItalic

    /Constantia-Italic

    /CooperBlack

    /CooperBlackStd

    /CooperBlackStd-Italic

    /CooperBT-Black

    /CooperBT-BlackHeadline

    /CooperBT-BlackItalic

    /CooperBT-BlackItalicHeadline

    /CooperBT-BlackOutline

    /CooperBT-Bold

    /CooperBT-BoldItalic

    /CooperBT-Light

    /CooperBT-LightItalic

    /CooperBT-Medium

    /CooperBT-MediumItalic

    /CopperplateGothic-Bold

    /CopperplateGothic-Light

    /Corbel

    /Corbel-Bold

    /Corbel-BoldItalic

    /Corbel-Italic

    /CordiaNew

    /CordiaNew-Bold

    /CordiaNew-BoldItalic

    /CordiaNew-Italic

    /CordiaUPC

    /CordiaUPC-Bold

    /CordiaUPC-BoldItalic

    /CordiaUPC-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /Crayon

    /CreCjaB

    /CreFoursB

    /CreHearP

    /CurlzMT

    /DaunPenh

    /David

    /David-Bold

    /DejaVuSans

    /DejaVuSans-Bold

    /DejaVuSans-BoldOblique

    /DejaVuSansCondensed

    /DejaVuSansCondensed-Bold

    /DejaVuSansCondensed-BoldOblique

    /DejaVuSansCondensed-Oblique

    /DejaVuSans-ExtraLight

    /DejaVuSansMono

    /DejaVuSansMono-Bold

    /DejaVuSansMono-BoldOblique

    /DejaVuSansMono-Oblique

    /DejaVuSans-Oblique

    /DejaVuSerif

    /DejaVuSerif-Bold

    /DejaVuSerif-BoldItalic

    /DejaVuSerifCondensed

    /DejaVuSerifCondensed-Bold

    /DejaVuSerifCondensed-BoldItalic

    /DejaVuSerifCondensed-Italic

    /DejaVuSerif-Italic

    /DFKaiShu-SB-Estd-BF

    /DilleniaUPC

    /DilleniaUPCBold

    /DilleniaUPCBoldItalic

    /DilleniaUPCItalic

    /Dilyana

    /Dinbla

    /Dinbol

    /Dinlig

    /Dinmed

    /Dinreg

    /DokChampa

    /DomDiagonalBT-Bold

    /Dotum

    /DotumChe

    /DoulosSIL

    /Dungeon

    /DungunB

    /DungunL

    /DungunM

    /DungunR

    /DungunSB

    /Dutch766BT-BoldA

    /Dutch766BT-ItalicA

    /Dutch766BT-RomanA

    /Dutch801BT-Bold

    /Dutch801BT-BoldItalic

    /Dutch801BT-ExtraBold

    /Dutch801BT-ExtraBoldItalic

    /Dutch801BT-Italic

    /Dutch801BT-ItalicHeadline

    /Dutch801BT-Roman

    /Dutch801BT-RomanHeadline

    /Dutch801BT-SemiBold

    /Dutch801BT-SemiBoldItalic

    /Dutch809BT-BoldC

    /Dutch809BT-ItalicC

    /Dutch809BT-RomanC

    /Dutch811BT-BoldD

    /Dutch811BT-BoldItalicD

    /Dutch811BT-ItalicD

    /Dutch811BT-RomanD

    /Dutch823BT-BoldB

    /Dutch823BT-BoldItalicB

    /Dutch823BT-ItalicB

    /Dutch823BT-RomanB

    /Ebrima

    /Ebrima-Bold

    /EccentricStd

    /EdwardianScriptITC

    /Elephant-Italic

    /Elephant-Regular

    /EngraversMT

    /ErasITC-Bold

    /ErasITC-Demi

    /ErasITC-Light

    /ErasITC-Medium

    /EstrangeloEdessa

    /Euclid

    /Euclid-Bold

    /Euclid-BoldItalic

    /EuclidExtra

    /EuclidExtra-Bold

    /EuclidFraktur

    /EuclidFraktur-Bold

    /Euclid-Italic

    /EuclidMathOne

    /EuclidMathOne-Bold

    /EuclidMathTwo

    /EuclidMathTwo-Bold

    /EuclidSymbol

    /EuclidSymbol-Bold

    /EuclidSymbol-BoldItalic

    /EuclidSymbol-Italic

    /EucrosiaUPC

    /EucrosiaUPCBold

    /EucrosiaUPCBoldItalic

    /EucrosiaUPCItalic

    /EuphemiaCAS

    /EuroSig

    /Evangelie-Ucs

    /Exotic350BT-Light

    /ExpoM-HM

    /FangSong

    /FelixTitlingMT

    /FencesPlain

    /Flavius0

    /FootlightMTLight

    /ForteMT

    /FranklinGothic-Book

    /FranklinGothic-BookItalic

    /FranklinGothic-Demi

    /FranklinGothic-DemiCond

    /FranklinGothic-DemiItalic

    /FranklinGothic-Heavy

    /FranklinGothic-HeavyItalic

    /FranklinGothic-Medium

    /FranklinGothic-MediumCond

    /FranklinGothic-MediumItalic

    /FrankRuehl

    /Free3of9

    /FreesiaUPC

    /FreesiaUPCBold

    /FreesiaUPCBoldItalic

    /FreesiaUPCItalic

    /FreestyleScript-Regular

    /FrenchScriptMT

    /FZSY--SURROGATE-0

    /Gabriola

    /Garamond

    /Garamond-Bold

    /Garamond-Italic

    /GaramondITCbyBT-Bold

    /GaramondITCbyBT-BoldCondensed

    /GaramondITCbyBT-BoldCondItalic

    /GaramondITCbyBT-BoldItalic

    /GaramondITCbyBT-Book

    /GaramondITCbyBT-BookCondensed

    /GaramondITCbyBT-BookCondItalic

    /GaramondITCbyBT-BookItalic

    /GaramondPremrPro

    /GaramondPremrPro-It

    /GaramondPremrPro-Smbd

    /GaramondPremrPro-SmbdIt

    /Gautami

    /Gautami-Bold

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /GiddyupStd

    /Gigi-Regular

    /GillSansMT

    /GillSansMT-Bold

    /GillSansMT-BoldItalic

    /GillSansMT-Condensed

    /GillSansMT-ExtraCondensedBold

    /GillSansMT-Italic

    /GillSans-UltraBold

    /GillSans-UltraBoldCondensed

    /Gisha

    /Gisha-Bold

    /GloucesterMT-ExtraCondensed

    /GoudyOldStyleT-Bold

    /GoudyOldStyleT-Italic

    /GoudyOldStyleT-Regular

    /GoudyStout

    /GruenewaldVA-Regular

    /Gulim

    /GulimChe

    /Gungsuh

    /GungsuhChe

    /H2bdrM

    /H2bulB

    /H2bulL

    /H2bulM

    /H2drrB

    /H2drrM

    /H2gprB

    /H2gprM

    /H2gpsM

    /H2gsrB

    /H2gtrB

    /H2gtrE

    /H2gtrL

    /H2gtrM

    /H2hdkB

    /H2hdkM

    /H2hdrB

    /H2hdrM

    /H2hsrM

    /H2mjmM

    /H2mjrB

    /H2mjrE

    /H2mjrL

    /H2mjrM

    /H2mjrU

    /H2mjsB

    /H2mjsM

    /H2mjuM

    /H2mkpB

    /H2mkrB

    /H2mppB

    /H2mppL

    /H2mprB

    /H2pirL

    /H2porB

    /H2porL

    /H2porM

    /H2sa1B

    /H2sa1L

    /H2sa1M

    /H2sa2B

    /H2sa2L

    /H2sa2M

    /H2snrB

    /H2sorB

    /H2supE

    /H2supL

    /H2ta1B

    /H2ta1L

    /H2ta1M

    /H2ta2B

    /H2ta2L

    /H2ta2M

    /H2wulL

    /H2yerB

    /H2yerM

    /H2ysrM

    /HaanBaekjeB

    /HaanBaekjeM

    /HaanCjaB

    /HaanCjaL

    /HaanCjaM

    /HaanSaleB

    /HaanSaleM

    /HaansoftBatang

    /HaansoftDotum

    /HaanSollipB

    /HaanSollipM

    /HaanSomangB

    /HaanSomangM

    /HaanYGodic23

    /HaanYGodic24

    /HaanYGodic25

    /HaanYHeadB

    /HaanYHeadL

    /HaanYHeadM

    /Haettenschweiler

    /HarlowSolid

    /Harrington

    /HCRBatang

    /HCRBatang-Bold

    /HCRBatangExt

    /HCRBatangExtB

    /HCRBatangExtB-Bold

    /HCRDotum

    /HCRDotum-Bold

    /HCRDotumExt

    /HeadlineR-HM

    /HighTowerText-Italic

    /HighTowerText-Reg

    /HMKBP

    /HMKBS

    /HoboStd

    /Hooge0553

    /HYbdaL

    /HYbdaM

    /HYbsrB

    /HYcysM

    /HYdnkB

    /HYdnkM

    /HYgprM

    /HYgsrB

    /HYgtrE

    /HYhaeseo

    /HyhwpEQ

    /HYkanB

    /HYkanM

    /HYmjrE

    /HYmprL

    /HYnamB

    /HYnamL

    /HYnamM

    /HYPop-Medium

    /HYporM

    /HYsanB

    /HYsnrL

    /HYsupB

    /HYsupM

    /HYtbrB

    /HYwulB

    /HYwulM

    /Impact

    /ImprintMT-Shadow

    /InformalRoman-Regular

    /IPAChambersNormal

    /IpaPanADDRegular

    /IPAPANNEW

    /IPAPhonBold

    /IPAPhonBoldItalic

    /IPAPhonItalic

    /IPAPhonRoman

    /Ipa-samdUclphon1SILDoulosL

    /IrisUPC

    /IrisUPCBold

    /IrisUPCBoldItalic

    /IrisUPCItalic

    /IskoolaPota

    /IskoolaPota-Bold

    /Izhitsa

    /IzhitsaA

    /IzhitsaCA

    /JasmineUPC

    /JasmineUPCBold

    /JasmineUPCBoldItalic

    /JasmineUPCItalic

    /Jokerman-Regular

    /JuiceITC-Regular

    /Jumja-1

    /KabarettD

    /KaiTi

    /Kalinga

    /Kalinga-Bold

    /Kartika

    /Kartika-Bold

    /KhmerUI

    /KhmerUI-Bold

    /KodchiangUPC

    /KodchiangUPCBold

    /KodchiangUPCBoldItalic

    /KodchiangUPCItalic

    /Kokila

    /Kokila-Bold

    /Kokila-BoldItalic

    /Kokila-Italic

    /KozGoPr6N-Bold

    /KozGoPr6N-ExtraLight

    /KozGoPr6N-Heavy

    /KozGoPr6N-Light

    /KozGoPr6N-Medium

    /KozGoPr6N-Regular

    /KozGoPro-Bold

    /KozGoPro-ExtraLight

    /KozGoPro-Heavy

    /KozGoPro-Light

    /KozGoPro-Medium

    /KozGoPro-Regular

    /KozMinPr6N-Bold

    /KozMinPr6N-ExtraLight

    /KozMinPr6N-Heavy

    /KozMinPr6N-Light

    /KozMinPr6N-Medium

    /KozMinPr6N-Regular

    /KozMinPro-Bold

    /KozMinPro-ExtraLight

    /KozMinPro-Heavy

    /KozMinPro-Light

    /KozMinPro-Medium

    /KozMinPro-Regular

    /KristenITC-Regular

    /Kroeger0553

    /Kroeger0554

    /Kroeger0555

    /Kroeger0556

    /Kroeger0557

    /Kroeger0558

    /Kroeger0563

    /Kroeger0564

    /Kroeger0663

    /Kroeger0664

    /Kroeger0853

    /KunstlerScript

    /LaoUI

    /LaoUI-Bold

    /Latha

    /Latha-Bold

    /LatinWide

    /Leelawadee

    /Leelawadee-Bold

    /LetterGothicStd

    /LetterGothicStd-Bold

    /LetterGothicStd-BoldSlanted

    /LetterGothicStd-Slanted

    /LevenimMT

    /LevenimMT-Bold

    /LilyUPC

    /LilyUPCBold

    /LilyUPCBoldItalic

    /LilyUPCItalic

    /LithosPro-Black

    /LithosPro-Regular

    /LmnTTFantBig

    /LucidaBright

    /LucidaBright-Demi

    /LucidaBright-DemiItalic

    /LucidaBright-Italic

    /LucidaCalligraphy-Italic

    /LucidaConsole

    /LucidaFax

    /LucidaFax-Demi

    /LucidaFax-DemiItalic

    /LucidaFax-Italic

    /LucidaGrande

    /LucidaHandwriting-Italic

    /LucidaSans

    /LucidaSans-Demi

    /LucidaSans-DemiItalic

    /LucidaSans-Italic

    /LucidaSans-Typewriter

    /LucidaSans-TypewriterBold

    /LucidaSans-TypewriterBoldOblique

    /LucidaSans-TypewriterOblique

    /LucidaSansUnicode

    /MagicR-HM

    /Magneto-Bold

    /MaiandraGD-Regular

    /MalgunGothic

    /MalgunGothicBold

    /MalgunGothicRegular

    /Mangal

    /Mangal-Bold

    /Marlett

    /Matchworks

    /MathB

    /MaturaMTScriptCapitals

    /MDAlong

    /MDArt

    /MDEasop

    /MDGaesung

    /MDSol

    /Meiryo

    /Meiryo-Bold

    /Meiryo-BoldItalic

    /Meiryo-Italic

    /MeiryoUI

    /MeiryoUI-Bold

    /MeiryoUI-BoldItalic

    /MeiryoUI-Italic

    /MesquiteStd

    /MHunmin

    /MicrogrammaD-MediExte

    /MicrosoftHimalaya

    /MicrosoftJhengHeiBold

    /MicrosoftJhengHeiRegular

    /MicrosoftNewTaiLue

    /MicrosoftNewTaiLue-Bold

    /MicrosoftPhagsPa

    /MicrosoftPhagsPa-Bold

    /MicrosoftSansSerif

    /MicrosoftTaiLe

    /MicrosoftTaiLe-Bold

    /MicrosoftUighur

    /MicrosoftYaHei

    /MicrosoftYaHei-Bold

    /Microsoft-Yi-Baiti

    /MingLiU

    /MingLiU-ExtB

    /Ming-Lt-HKSCS-ExtB

    /Ming-Lt-HKSCS-UNI-H

    /Minimum

    /MinionPro-Bold

    /MinionPro-BoldCn

    /MinionPro-BoldCnIt

    /MinionPro-BoldIt

    /MinionPro-It

    /MinionPro-Medium

    /MinionPro-MediumIt

    /MinionPro-Regular

    /MinionPro-Semibold

    /MinionPro-SemiboldIt

    /Miriam

    /MiriamFixed

    /Mistral

    /MJM

    /Modern-Regular

    /MoeumTR-HM

    /MongolianBaiti

    /MonotypeCorsiva

    /MonotypeHadassah

    /MoolBoran

    /MS-Gothic

    /MS-Mincho

    /MSOutlook

    /MS-PGothic

    /MS-PMincho

    /MSReferenceSansSerif

    /MSReferenceSpecialty

    /MS-UIGothic

    /MT-Extra

    /MVBoli

    /MyriadPro-Bold

    /MyriadPro-BoldCond

    /MyriadPro-BoldCondIt

    /MyriadPro-BoldIt

    /MyriadPro-Cond

    /MyriadPro-CondIt

    /MyriadPro-It

    /MyriadPro-Regular

    /MyriadPro-Semibold

    /MyriadPro-SemiboldIt

    /MyungjoNewsletter-HM

    /MyungjoXB-HM

    /NanumBrush

    /NanumBrushOTF

    /NanumGothic

    /NanumGothicBold

    /NanumGothicExtraBold

    /NanumGothicOTF

    /NanumGothicOTFBold

    /NanumGothicOTFExtraBold

    /NanumMyeongjo

    /NanumMyeongjoBold

    /NanumMyeongjoExtraBold

    /NanumMyeongjoOTF

    /NanumMyeongjoOTFBold

    /NanumMyeongjoOTFExtraBold

    /NanumPen

    /NanumPenOTF

    /nari9

    /Narkisim

    /New

    /NewGulim

    /NiagaraEngraved-Reg

    /NiagaraSolid-Reg

    /NSimSun

    /NuevaStd-BoldCond

    /NuevaStd-BoldCondItalic

    /NuevaStd-Cond

    /NuevaStd-CondItalic

    /Nyala-Regular

    /OCRAExtended

    /OCRAStd

    /OldEnglishTextMT

    /Onyx

    /OpenSymbol

    /OratorStd

    /OratorStd-Slanted

    /PalaceScriptMT

    /PalatinoLinotype-Bold

    /PalatinoLinotype-BoldItalic

    /PalatinoLinotype-Italic

    /PalatinoLinotype-Roman

    /Papyrus-Regular

    /Parchment-Regular

    /Perpetua

    /Perpetua-Bold

    /Perpetua-BoldItalic

    /Perpetua-Italic

    /PerpetuaTitlingMT-Bold

    /PerpetuaTitlingMT-Light

    /Pi6OUPMT

    /Pi7OUPMT

    /Pi8OUPMT

    /Pi9OUP-MT

    /PlantagenetCherokee

    /PlantinOUP

    /PlantinOUP-Bold

    /PlantinOUP-BoldItalic

    /PlantinOUP-Italic

    /PlantinSmallCapsOUP

    /Playbill

    /PMingLiU

    /PMingLiU-ExtB

    /Pochaevsk-Ucs

    /PoorRichard-Regular

    /PoplarStd

    /PorsonGreekOUPOne

    /PorsonGreekOUPTwo

    /PrestigeEliteStd-Bd

    /Pristina-Regular

    /PyunjiR-HM

    /qpdi

    /Raavi

    /RageItalic

    /Ravie

    /Rockwell

    /Rockwell-Bold

    /Rockwell-BoldItalic

    /Rockwell-Condensed

    /Rockwell-CondensedBold

    /Rockwell-ExtraBold

    /Rockwell-Italic

    /Rod

    /RosewoodStd-Regular

    /SachunM

    /SakkalMajalla

    /SakkalMajallaBold

    /San02L

    /San02M

    /San60B

    /San60L

    /San60M

    /San60R

    /San60SB

    /SanBgB

    /SanBgL

    /SanBgM

    /SanBiB

    /SanBiL

    /SanBiM

    /SanBkM

    /SanBoB

    /SanBoL

    /SanBoM

    /SanBrB

    /SanBrM

    /SanBsB

    /SanBsL

    /SanBsU

    /SanCnB

    /SanCnL

    /SanCnM

    /SanCrB

    /SanCrK

    /SanCrL

    /SanDaB

    /SanDaL

    /SanDaM

    /SandArB

    /SandArCXB

    /SandArL

    /SandArM

    /SandArXB

    /SandAtL

    /SandAtM

    /SandAtXB

    /SanDaU

    /SanDjB

    /SandJg

    /SanDjM

    /SandKg

    /SandKm

    /SandMtB

    /SandMtL

    /SandMtM

    /SandSaB

    /SandSaL

    /SandSaM

    /SandSm

    /SandSpB

    /SandSpL

    /SandSpM

    /SandTg

    /SandTm

    /SanDungunB

    /SanDungunL

    /SanDungunM

    /SanDungunSB

    /SanHgB

    /SanHgL

    /SanHgM

    /SanIgL

    /SanIgM

    /SanJs

    /SanMcB

    /SanMcL

    /SanMcU

    /SanMogfilB

    /SanMogfilL

    /SanMogfilM

    /SanMrB

    /SanMrJ

    /SanMrM

    /SanMsB

    /SanMsL

    /SanMsM

    /SanMuB

    /SanMuL

    /SanMuM

    /SanNsB

    /SanNsM

    /SanOy

    /SanPiL

    /SanPkB

    /SanPkL

    /SanPkM

    /SanPuB

    /SanPuW

    /SanSfB

    /SanSfL

    /SanSfU

    /SanSg

    /SanSk

    /SanSrB

    /SanSrL

    /SanSrM

    /SanSwB

    /SanSwL

    /SanSwM

    /SanWi

    /SanYb

    /SBibSlav

    /ScriptMTBold

    /SegoePrint

    /SegoePrint-Bold

    /SegoeScript

    /SegoeScript-Bold

    /SegoeUI

    /SegoeUI-Bold

    /SegoeUI-BoldItalic

    /SegoeUI-Italic

    /SegoeUI-Light

    /SegoeUI-SemiBold

    /SegoeUISymbol

    /SeoulHangangB

    /SeoulHangangEB

    /SeoulNamsanB

    /SeoulNamsanEB

    /SeoulNamsanvert

    /Sevenet7

    /ShonarBangla

    /ShonarBangla-Bold

    /ShowcardGothic-Reg

    /Shruti

    /Shruti-Bold

    /SILDoulosIPA

    /SILDoulosIPA93Bold

    /SILDoulosIPA93BoldItalic

    /SILDoulosIPA93Italic

    /SILDoulosIPA93Regular

    /SILDoulosIPABold

    /SILManuscriptIPA

    /SILManuscriptIPA93Bold

    /SILManuscriptIPA93BoldItalic

    /SILManuscriptIPA93Italic

    /SILManuscriptIPA93Regular

    /SILSophiaIPA

    /SILSophiaIPA93Bold

    /SILSophiaIPA93BoldItalic

    /SILSophiaIPA93Italic

    /SILSophiaIPA93Regular

    /SILSophiaIPABold

    /SILSophiaIPA-Reg

    /SimHei

    /SimplifiedArabic

    /SimplifiedArabic-Bold

    /SimplifiedArabicFixed

    /SimSun

    /SimSun-ExtB

    /SimSun-PUA

    /SinBatangChe

    /SinMyungJoSymbol

    /SMDinaruStd-Regular

    /SMFreeStd-B

    /SMFreeStd-M

    /SMSEMyungJoStd-Regular

    /SMTnmStd-01

    /SMTnmStd-02

    /SMTnmStd-03

    /SMTnmStd-04

    /SMTnmStd-B

    /SMTnmStd-M

    /SnapITC-Regular

    /SourceHanSans-Regular

    /Standard0755

    /Staroslovien*ina

    /Staroslovien*inaA

    /Stencil

    /StencilStd

    /Sylfaen

    /SymbolMT

    /Tahoma

    /Tahoma-Bold

    /TektonPro-Bold

    /TektonPro-BoldCond

    /TektonPro-BoldExt

    /TektonPro-BoldObl

    /TempusSansITC

    /TeXplusEX

    /TigerRagLetPlain

    /TimesNewRomanMT-ExtraBold

    /TimesNewRomanPhonetics

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /ToodamB

    /ToodamL

    /ToodamM

    /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

    /TW-Sung-95_1_3

    /TypewriteL

    /TypoEnterForever10

    /TypoEnterGalip9

    /TypoEnterPulip9

    /TypoEnterSolip9

    /TypoEnterStroll10

    /Uni0553

    /Utsaah

    /Utsaah-Bold

    /Utsaah-BoldItalic

    /Utsaah-Italic

    /Vani

    /Vani-Bold

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

    /Vijaya

    /Vijaya-Bold

    /VinerHandITC

    /Vivaldii

    /VladimirScript

    /Vrinda

    /Vrinda-Bold

    /Webdings

    /WindsorBT-Elongated

    /WindsorBT-Light

    /WindsorBT-LightCondensed

    /WindsorBT-Roman

    /Wingdings2

    /Wingdings3

    /Wingdings-Regular

    /yatsutko_glagolitsa

    /YDIYuroM

    /YDParismorning

    /YDSpringwaltz

    /YDVBomnalL

    /YetR-HM

    /YGO11

    /YGO115

    /YGO12

    /YGO125

    /YGO13

    /YGO135

    /YGO14

    /YGO145

    /YGO15

    /YGO155

    /YGO16

    /YGO165

    /YGO22-KSCpc-EUC-H

    /YGO23-KSCpc-EUC-H

    /YGO24-KSCpc-EUC-H

    /YGO25-KSCpc-EUC-H

    /YGO31

    /YGO32

    /YGO33

    /YGO34

    /YGO35

    /YGO36

    /YGO520

    /YGO530

    /YGO540

    /YGO550

    /YjBACDOOBold

    /YJBELLAMedium

    /YJBLOCKMedium

    /YJBONMOKGAKMedium

    /YjBUTGOTLight

    /YjCHMSOOTBold

    /YjDOOLGIMedium

    /YjDWMMOOGJOMedium

    /YjGABIBold

    /YjGOTGAEMedium

    /YjINITIALPOSITIVEMedium

    /YJINJANGMedium

    /YjMAEHWASemiBold

    /YjNANCHOMedium

    /YjSHANALLMedium

    /YjSOSELSemiBold

    /YjTEUNTEUNBold

    /YjWADAGMedium

    /YMjO11

    /YMjO115

    /YMjO12

    /YMjO125

    /YMjO13

    /YMjO135

    /YMjO14

    /YMjO145

    /YMjO15

    /YMjO155

    /YMjO16

    /YMjO165

    /YMjO22

    /YMjO23

    /YMjO24

    /ZapfChancery-MediumItalic

    /Zone23_23gyros

    /ZWAdobeF

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages false

  /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



