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Abstract

With a growing number of international students in South Korea, the need for developing
materials to study Korean for academic purposes is becoming increasingly pressing. According to
statistics, engineering colleges in Korea attract the largest number of international students
(Korean National Institute for International Education, 2018). However, despite the availability of
technical vocabulary lists for some engineering sub-fields, a list of vocabulary common for the
majority of the engineering sub-fields has not yet been built. Therefore, this study was aimed at
creating a list of Korean academic vocabulary of engineering for non-native Korean speakers that
may help future or first-year engineering students and engineers working in Korea.

In order to compile this list, a corpus of Korean textbooks and research articles of 12 major
engineering sub-fields, named as the Corpus of Korean Engineering Academic Texts (CKEAT),
was compiled. Then, in order to analyze the corpus and compile the preliminary list, | designed a
Python-based tool called KWordList. The KWordList lemmatizes all words in the corpus while
excluding general Korean vocabulary included in the Korean Learner’s List (Jo, 2003). Then, for
the remaining words, KWordList calculates the range, frequency, and dispersion (in this study
deviation of proportions or DP (Gries, 2008)) and excludes words that do not pass the study’s
criteria (range > 6, frequency > 100, DP <0.5).

The final version of the list, called Korean Engineering Academic Vocabulary List or
KEAVL, includes 830 lemmas (318 of intermediate level and 512 of advanced level). For each
word, the collocations that occur more than 30 times in the corpus are provided.

The comparison of the coverage of the Korean Academic Vocabulary List (Shin, 2004)
and KEAVL based on the Corpus of Korean Engineering Academic Texts showed that KEAVL

covers more lemmas in the corpus. Moreover, only 313 lemmas from the Korean Academic



Vocabulary List (Shin, 2004) passed the criteria of the study. Therefore, KEAVL may be more
efficient for engineering students’ vocabulary training than the Korean Academic VVocabulary List
and may be used for the engineering Korean teaching materials and curriculum development.
Moreover, the KWordList program written for the study can be used by other researchers, teachers,

and even students and is open access (https://github.com/HelgaKr/KWordL.ist).
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1 Introduction

There are more and more students worldwide who decide to receive their degree abroad.
While the most substantial number of international students choose English-speaking countries,
the Republic of Korea has recently increased in popularity for international students due to the
variety of governmental and university grants and relatively affordable costs. According to the
Korean National Institute for International Education (NIIED), the number of international shows
a stable increase since 2010 and almost doubled since 2014 (from 80,000 to almost 150,000)
(Korean National Institute for International Education, 2018). Moreover, the target of the Korean
government is to enroll 200,000 international students by 2023.

However, for international students in Korea, studying in Korean universities requires not
only general language skills but also academic language proficiency. Therefore, such an increase
in the number of non-native Korean students and the government’s further plans to attract even
more cannot but give a significant impetus to the development of Korean language education,
especially, Korean for academic purposes (hereafter KAP) (Lee, 2018). Indeed, in recent years,
many researchers emphasized the growing need for KAP materials (Kim, 2003; Kim, 2005; Lee,
2004), and as a result, more and more research studies related to KAP, KAP teaching methodology,
and study materials development have been published (Han, 2010; Lee, 2018).

An integral part of the materials development for language for academic purposes is the
construction of word lists (Coxhead, 2000), and more importantly, field-specific word lists
(Hyland & Tse, 2007). Word lists have significant implications for language learning and teaching
for several reasons. First, academic word lists prioritize particular vocabulary, so students know
which words they should learn first and which one they can learn later. Second, they may set a

vocabulary focus for textbooks and study materials, and, as a result, help their authors make these



materials more efficient. Third, they help teachers construct their curricula and lesson plans with
attention to the vocabulary their students need the most. Hence, they are essential for effective
language training (Coxhead, 2011). Thus, this thesis is an attempt to contribute to the KAP by
compiling the Academic Word List of engineering Korean.

The field of engineering was chosen for two main reasons in this study. First, according to
the statistics reported in a Case Study on Support of International Students in Korea (Korean
National Institute for International Education, 2018), engineering programs are in the highest
demand among international students in Korea. However, it is essential to mention that after the
Korean government decided to pursue a policy of increasing global competitiveness by the
introduction of English as a Medium of Instruction (EMI), most of the programs in engineering
departments are taught in English. In this case, it is natural to ask why we need a list of Korean
words for the engineering field then. The answer is that even though the teaching is mostly
conducted in English, many studies report that teachers quite often explain certain topics in Korean,
as well as use Korean words in their presentations (Kim, Kweon, & Kim, 2017). Park and Min’s
(2014) study showed that 50% of teachers in engineering programs used both English and Korean
during their EMI classes, and 38.2% of teachers used Korean more than English, because of the
insufficient English proficiency of some Korean students to cover all the materials without any
comments made in their L1. Moreover, another study shows that Korean is often being used by
lectors to tell engineering-related stories, jokes, or to create a better connection with students (Oh
& Kim, 2012). Therefore, although it is stated that the main language of instruction in engineering
classes is English, instructors often switch to Korean. Hence, international students undoubtedly
require some engineering vocabulary training in Korean as well to understand some explanations

and comments and to feel included in the discussion. Furthermore, even students with high



proficiency in general Korean still require some additional language training because of the very
field-specific vocabulary (Jeong, 2018; Shin, 2003).

The second reason for choosing the engineering field is the fact that Korea has such
engineering giants as Samsung®, Hyundai?, Hanwha®, Daewoo*, Dohwa®, and many others (all
these conglomerates have affiliates in different engineering fields). Therefore, it is natural that
some international students after graduation would like to work in these world-famous companies,
where knowing Korean engineering vocabulary may be essential. Moreover, while working in
Samsung, | met many engineers working in the abroad office (Samsung Research and
Development Center in Moscow, Russia in this case) who wanted to know more engineering
vocabulary in Korean in order to be able to communicate more clearly with Korean colleagues
during frequent business trips to Korea. Hence, such a vocabulary list may be beneficial for people
who are willing to work in Korea in engineering companies and/or research institutes or for
international scientists in Korean engineering company branches.

However, despite the large number of international students and researchers who may be
benefited from the field-specific language training, there are still few materials on the engineering
vocabulary of Korean. Existing word lists are focused on narrow fields of engineering (e.g.,
mechanical engineering, see Lee, 2014, textile engineering, see Nergui, 2015). At the same time,
there is no engineering word list that combines the essential vocabulary for the field of engineering
as a whole (like the Student Engineering Word List for the English language, see Mudraya, 2006

or Basic Engineering English Word List, see Ward, 2009).

! South Korean conglomerate with many industrial affiliates like Samsung Electronics, Samsung Heavy Industries, Samsung
Engineering.

2 South Korean automotive manufacturer. Third largest vehicle manufacturer in the world.

3 South Korean conglomerate with many such affiliates as Hanhwa Chemical, Hanhwa Aerospace, Hanhwa Engineering and
Construction and others.

4 Large South Korean electronics company.

5 Large engineering and construction company.



Although word lists that have narrow vocabulary focus are also crucial, the academic
vocabulary list for the whole field may be very useful for those who start their education in
engineering or only preparing to apply to an engineering college and thus do not have a narrow
specialization yet. Moreover, it can help engineering students/professionals who work in several
engineering sub-fields. The development of the word list of engineering academic Korean may not
only assist current international students and engineers but, more importantly, contribute to further
development of the engineering language training and studies of engineering vocabulary of Korean.

To conduct the study, computational linguistic methods were used. First, the corpus of
engineering academic texts was created. Then the corpus was processed with the script written
with the Python programming language that produced the word list.

This thesis uses the Revised Romanization of Korean® for the transliteration of Korean
names and article titles and Yale Romanization’ for the transliteration of linguistic data.

In the following sections, the literature review, rationale of the study, detailed methodology

explanation, report, and discussion of results will be presented.

® Revised Romanization of Korean is an official romanization system in South Korea developed by National Institute
of Korean Language.

”Yale Romanization is a romanization system of Korean that was developed in Yale University by the professor S. E.
Martin and his colleagues. This romanization is a standard in linguistics for the Korean language because of its
emphasis on morphophonemic structure of words.



2 Literature Review

A large body of literature on vocabulary types and word list compilations for English and
Korean provides a basis for the present research. In this chapter, the main studies in this field will
be examined. Moreover, since the current study aims to build word lists for the Korean language,

it is essential to provide brief details about Korean language specifics crucial for this study.

2.1 Korean language features

Since Korean is an agglutinative language, words often attach multiple morphemes that
modify its meaning. Its inflectional system is very rich. For instance, nouns can attach
postpositions, prefixes, and suffixes, and predicates can attach tense markers, honorifics, and
clause type markers (Sohn, 1999).

The word can attach several morphemes in a time building complex inflections. In the case

of nouns, morphemes attached to the stem, for instance, kyosil ()%

1) kyosil - ey
classroom - LOC

2) kyosil - ey - nun
classroom - LOC - TOP

3) kyosil - ey - to
classroom - LOC - also

In the case of predicates, morphemes are attached to the stem after the removal of infinitive
marker -ta, for instance, the verb cek-ta:
4) cek -ess-ta
write down - PST - DECL

5) cek-usi-ess-ta
write down - HON - PST - DECL

8 In the present study, the etymology of the Sino-Korean vocabulary will be presented in the parentheses.
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The number of such possible inflection combinations in Korean is quite high, and for
effective lemmatization of Korean, morphological tagging of words is first required (Han &
Palmer, 2005). More information on Korean language taggers is provided in Chapter 2.

Another feature of the Korean language that is essential for this study is Sino-Korean
(hereafter SK) verbs and adjectives, which are usually called verbal and adjectival nouns (Sohn,
1999). Their main feature is that they cannot function as predicates in Korean without certain
modifications. To make them functional, they must be compounded with Korean predicates such
as verb hata “to do/to be”, verb toyta “to become”, and the copula -ita or causative affix -sikhita.
Hence, these manipulations make verbal and adjectival SK nouns function as predicates in Korean

(Sohn, 1999), for example:

6) yenkwu (##%) ‘research’ — yenkwu-hata ‘to research’,

7) nonuy (###) ‘discussion, debate’ — nonuy-hata ‘to discuss, to debate’,
8) cwunpi (2&7%) ‘preparation’ — cwunpi-toyta ‘to be prepared’,

9) hayngpok (&) ‘happiness’ — hayngpok-hata ‘happy’.

Among the examples when the copula ita is used with SK nouns, it is necessary to mention

forms ending with -cek (#9) suffix. The SK nouns that have this suffix attached to the stem change

their meaning to descriptive that can be translated like “related to the [noun]/having properties of
[noun]”. In order for them to function as a predicate in Korean, the copula ita is being added to the

stem, for instance:

10) mwunhwa (% 7£)’culture’ -> mwunhwa-cek ‘SK-be cultural’ ->

mwunhwacek-ita ‘be cultural’,

11) kyengcey (#:2) ‘economy’ -> kyengcey-cek ‘SK-financial’ -> kyengceycek-ita ‘financial’.



Hence, considering the fact that a learner has a basic knowledge of Korean grammar, it is
easy for them to translate a predicate form with hata, toyta, sikhita, ita by knowing the SK noun
or SK verbal/ adjectival noun meaning.

The notable exception is the single-syllable SK adjectival and verbal nouns, which in
Korean usually appear in the form of a Korean predicate that is not used as a noun (with some rare

exceptions) (Sohn, 1999), for instance:

12) yak-hata (%) ‘weak’,
13) phyo-hata () ‘to express, to show’.

These features of SK words are important in the light of the topic of this thesis because the
existing Korean language taggers always divide the Korean verb or copula and SK noun (with >1
syllables), while Korean predicates based on one-syllable SK nouns are treated by the taggers as a

verb. For instance, the results of tagging with Kkma tagger® will show (done in Python console):

14) kkma.pos("H T BHCE") => [(HT, 'NNGY), (‘SF, 'XSV), (' CF, 'EFN")]*
yenkwuhanta => [('yenkwu', 'NNG"), (‘ha’, 'XSV"), ('nta’, 'EFN")].

15) kkma.pos("d = SICH) => [(|H &', 'NNG"), ('S, 'XSA"), (EF, 'EFNY]
hayngpokhata => [(*hayngpok’, 'NNG"), (‘ha’, 'XSA"), (‘ta’, 'EFN")],

but:

16) kkma.pos("ESHCFY) => [(ES}, "VV*), (L CF, 'EFNY)]
phyohanta => [(‘phyoha’, 'VV"), ('nta’, 'EFN")],

17) kkma.pos("2FSFEF") => [(2FSF, "VAY), (CF, 'EFNY)]
yakhata => [(‘yakha' "VA"), (‘ta', 'EFN")].

This feature of taggers is essential when comparing a list of words lemmatized by the tagger

to other lists because they may contain SK nouns in predicative form, while the tagger lemmatized

® Part-of-speech tagger or tagger — is a tool that assigns a particular part of speech to each word in a piece of text
(or corpus).

10 The following Kkma tagger abbreviations are used in the examples 14-17: NNG — noun, XSV — verbal derivational
suffix, EFN — declarative marker, XSA — adjectival derivational suffix, VV — verb, VA — adjective.

7



words will contain them in noun form. Thus, in this kind of situation, the comparison will give
incorrect results. Therefore, while comparing two Korean word lists to each other

(computationally), it is crucial to ensure that both lists use the same form for SK words.

2.2 Vocabulary types

As mentioned in the previous section, it is important to understand the specific features of
the language for which the word list is being created. Nevertheless, it is also crucial to know for
which purposes and for whom this list is being developed since not all vocabulary is equally
necessary for different language needs. That is, some vocabulary that is important for our daily
life at the same time may be useless if we are reading professional literature. Hence, language
speakers are continually dealing with different types of vocabulary. Therefore, linguists have
categorized vocabulary. The frequency of a word and the range of its occurrence were considered
the main factors of distinguishing vocabulary levels (Nation, 2013). Nation (2013) is often
accredited for the most widely used division, where he states three overall major groups of
vocabulary, which are high-frequency, mid-frequency, low-frequency, and two groups of
specialized vocabulary, which are academic and technical in nature. Usually, the first three groups
are considered when working with general corpora, and the last two are considered when working
with certain kinds of texts (academic articles, newspaper articles etc.).

Word lists usually aim to cover basic vocabulary (or high-frequency words), academic
vocabulary, or technical vocabulary. In the following sections, detailed information about these
three major vocabulary types is provided.

2.2.1 Basic Vocabulary (high-frequency words)

It seems natural that researchers tried to identify what is the basic lexicon that every

language learner must know. This concept is usually referred to as basic vocabulary or core



vocabulary (Carter, 1998). Nation and Waring (1997) refer to it as “common vocabulary items that
frequently occur across different texts”. Im (1991) also mentions basic vocabulary as minimal
essential words that are frequently used in our daily life and are widely distributed. Moreover, Im
points out that compound words are often built out of basic vocabulary. A basic vocabulary usually
covers a substantial proportion of the texts’ tokens (Nation, 2001). Therefore, it is considered that
a lack of knowledge of a basic vocabulary may seriously affect language understanding and
production (Nation & Waring, 1997).

In 1953, West had developed the “General Service List” (GSL) that aimed to state the most
frequent and, hence, useful English words for a learner. The list contained 2,000- word families
and was based on frequency criteria. It became a foundation that teachers and students could rely
on for English teaching and learning, and a starting point for other vocabulary lists construction
(academic, technical vocabulary lists), playing the role of a filter of general words. (more about
this list in a Section 2.3.1)

2.2.2 Academic Vocabulary

The second type of vocabulary that was mentioned earlier (Section 2.2) is an academic
vocabulary. Academic vocabulary is a “formal, context-independent words with a high frequency
and/or wide range of occurrence across scientific disciplines, not usually found in basic general
English courses” or “words with high frequency across scientific disciplines” (Farrell, 1990, p. 11).
Coxhead and Nation (2001) also specify academic vocabulary as words that may be frequently
observed in academic texts, but that are rare in other kinds of texts. Some researchers also referred
to academic vocabulary as semi-technical vocabulary (Farrell, 1990), subtechnical vocabulary
(Anderson, 1980), or specialized nontechnical lexis (Cohen, Glasman, Rosenbaum-Cohen, Ferrara,

& Fine, 1979).



Scholars usually speak about academic vocabulary in the context of the language for
academic purposes, or language for specific purposes. One of the reasons why scholars and
teachers pay attention to academic vocabulary is that it is considered to help students, especially
non-native speakers, to adapt to academic life in a university. Naturally, a lack of confidence in
the academic genre of language, and especially its’ vocabulary, may lead to mistakes in their
writings, misunderstanding in readings, stress and even difficulties in identifying themselves as a
part of a university/academic social group (Wray, 2002). Moreover, Santos’s (1988) study shows
that lexical errors in English were considered the most serious by professors and that evaluation
of writing content may be affected by word choice mistakes.

Considering the above, we can state that academic vocabulary is essential for students and
should be taught. For these purposes, many special teaching materials, curricula, and learning
strategies have been constructed. Usually, these materials are focused on the academic vocabulary
common for different scientific disciplines and the academic vocabulary typical for specific fields
(Tajino, Dalsky, & Yosuke, 2009).

Nevertheless, some scholars warn that despite the fact that the concept of academic
vocabulary is convenient to specify a general difference between academic register and general
language, it may also lead to an opinion that there is only a small set of vocabulary that may be
used in academic language regardless of the academic field (Hyland & Tse, 2007). Hyland and
Tse also highlight that it is better to have a “variety of subject-specific literacies”(Hyland & Tse,
2007, p. 247), because there are many words that have different meanings across registers (Biber,
Johansson, Leech, Conrad, & Finegan, 1999). Moreover, different fields of science have their own
writing styles, and ways of explaining and argumentation (Hyland, 2001), in addition to
collocational patterns (Martinez, Beck, & Panza, 2009). Wang, Liang, and Ge (2008) mention this

particular field’s academic vocabulary type as an academic vocabulary of a single discipline.
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Nowadays, AV lists for certain disciplines are being built more often (see more details in Section
2.3.1). Moreover, it is important to mention that the above-mentioned lists contain exactly the
academic vocabulary and not the technical vocabulary that is described in the next section (2.2.3).

2.2.3 Technical vocabulary

The third vocabulary type is highly specialized and called technical vocabulary. While
academic vocabulary is common across most academic texts or a certain discipline, technical
vocabulary is used only in certain scientific fields or even sub-fields (Chung & Nation, 2004). For
instance, certain words may be used in the field of architectural engineering often, but may not
occur as frequently in the field of computer engineering and vice versa. Therefore, this type of
vocabulary is commonly referred to as vocabulary for specific purposes (Chung & Nation, 2004),
specialized lexis (Baker, 1988), technical words (Farrell, 1990).

However, even though the technical vocabulary is a narrow subtype of vocabulary, it is not
easy to tell if a word is technical or not as it may overlap with academic or even basic vocabulary
(Chung & Nation, 2004; Mudraya, 2006; Nation, 2013, p. 20). Therefore, many linguists are still

trying to identify more precise criteria to distinguish these vocabulary subtypes.

2.3 Previous studies on the development of word lists

Word lists aim to represent a set of a specific vocabulary. In order to make a word list,
researchers use a corpus often divided into sub-corpora. Lists may be based on one or more of the
following criteria: frequency, range, and/or coverage (Nation, 2013). The criterion of frequency
shows how many times a given word appears in the corpus; the criteria of the range shows in how
many sub-corpora the word appeared or, in some studies, in how many texts of sub-corpora the

word appears; the criterion of the coverage shows the percentage of the text that was represented
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by these words. Additionally, researchers may apply their own criteria for words in a given list
(e.g., dispersion (Gardner & Davies, 2013), field experts’ opinion (Lei & Liu, 2016; J. Park, 2018)).

Moreover, for corpus size description terms ‘token’ and ‘lemma’ are often used. A number
of tokens (or running words) shows how many words are in the corpus. If some word form occurs
more than once, each occurrence is counted separately (Nation, 2013). For instance, in the sentence
“This student does not get along with this group of students”, each word will be counted as token
(11 tokens) despite two occurrences of “this”. A number of lemmas show how many word lemmas
are in the corpus. Different forms of one lemma are counted as one (Nation, 2013). For instance,
‘student’ and ‘students’ will represent one lemma.

In this section, the most well-known and influential English and Korean lists will be
reported. Moreover, different approaches and methods for word list compilation will be described.

2.3.1 Word Lists for the English language

The English language is the most studied in the world. Therefore, although this thesis is
about word lists for the Korean language, | believe that it is important to take the experience of
word list compilation for the English language into account.

As already mentioned in Section 1.2.1, the most well-known attempt to create a basic
vocabulary list was made by West (1953). It contained 2,000 words that were identified on the
basis of a corpus of 2.5 million words. With these words, learners are supposed to understand more
than 80% of the vocabulary used in English texts and colloquial speech. Besides the fact that the
list was used for the development of English language study materials, it has also become a basis
or a reference for other lists creation. However, the use of GSL in research was criticized by some
scholars (Browne, 2014; Engels, 1968; Richards, 1974) for its low relevance for modern English

because the texts in the corpus for GSL were published before 1930.
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Subsequently, since 2010 there have been two attempts to update the list. First of them was
made by Browne, Culligan, and Phillips (2013), who used a corpus containing 273 million words
based on nine Cambridge English Corpus (hereafter CEC) sections. As a result, they developed a
list of approximately 2800 words. Sections of the CEC were carefully selected based on their size,
in order to avoid the prevalence of vocabulary from the largest sub-sections. Their goal was to
provide better coverage with fewer words, and the test conducted on the CEC showed that in
comparison with West’s list, the new one covers 90.34% of the corpus. It is also important to
mention that for this list, researchers used a modified lexeme approach! that covers all the
inflected forms from different parts of speech (Browne, 2014), instead of a common word-families
approach??, described by Bauer and Nation (1993). For the computational work, the authors used
Sketch Engine (http://www.sketchengine.eu) and AntConc (Laurence, 2018).

Another new edition of GSL was also compiled in 2013 by Brezina and Gablasova (2015).
However, their methods were different from those mentioned above. First of all, they relied on
quantitative methods only. The study was drawn on data from four English language corpora (The
Lancaster-Oslo-Bergen Corpus, The British National Corpus, The BE06 Corpus of British English,
and EnTenTen12). Using Sketch Engine, the researchers examined the overlap between most
frequent words in these corpora and compiled a list containing 2,494 lemmas based on the
overlapping words with the most stable frequency and distribution indicators. Although the
resulting list consists of lemmas and not word families as West’s GSL (1953), its coverage is fully

comparable to or even higher (in some corpora) than GSL’s coverage. Thus, as can be seen from

11 Modified lexeme approach “count the headword in all its various parts of speech and include all inflected
forms”(Browne, 2014). For instance, clear, cleared, clears, clearing, clearer, clearest are in one group, while unclear
and clearly presented as heads of separate groups.

2 Word families approach unites a word stem and all its closely related forms (i.e. “all inflections and most frequent,
productive, and regular prefixes and suffixes” (Bauer & Nation, 1993, p. 255)) into one word family. For instance,
words detect, detective, detecting, detectors are part of one word family.
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the results of the two attempts to upgrade the GSL, the modified-lemmas approach can be as
efficient as the word families’ approach. Moreover, a comparison of new editions and the GSL
provided important information about the changes in core vocabulary that have occurred over time.

However, the development of such lists is not limited to general vocabulary lists. Some
linguists (Campion & Elley, 1971; Coxhead, 2000; Lynn, 1973; Praninskas, 1972; Xue & Nation,
1994) also showed an interest in covering academic vocabulary as well. Such lists soon became
an integral part of the vocabulary for the academic purposes’ education process. Moreover,
different methods for deriving such lists were developed, and different opinions about what words
could be considered ‘academic’ were formed.

There have been several attempts to create an AV list for English language learners. The
main difference between them is the corpus they used to create a list. For instance, one corpus
made by Campion and Elley (1971) contained textbooks, published lectures, and some university
examination papers. Another list created by Praninskas (1972) was made with the corpus
consisting of ten textbooks for first-year students of American University in Beirut. Moreover,
there was a more field-oriented list created by Ghadessy based on a corpus built of twenty
chemistry, biology, and physics textbooks and list created by Lynn (1973) based on a corpus
containing textbooks and handouts of students of accounting, economics and business
administration fields. The next one was a so-called University Word List (UWL) created by Xue
and Nation in 1984 from Campion, Elleys and Praninskas’ lists mentioned above. It contained 808
words grouped into the 11 “levels” (or groups), where first-level words are the most frequent and
last-level words are least frequent accordingly. A range was also considered in the process of level
division.

Nevertheless, probably the most recognizable English AV list was made by New Zealand

scholar Averil Coxhead and was called Academic Words List (hereafter AWL) (Coxhead, 2000).
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Relying on corpus design principles stated by Sinclair (1991), she created a corpus that has
approximately 3.5 million tokens (while all the previous corpora had no more than 500 thousand).
The corpus covered 28 subject areas that were grouped into seven general areas of arts, commerce,
science, or law (Coxhead, 2000).

As a result, she developed the AWL of 570-word families. According to Nation and
Waring, word families are groups that include “a base word, its inflected forms, and a small
number of reasonably regular derived forms” (Nation & Waring, 1997). To identify these 570-
word families, Coxhead followed a three-stage process: 1) create a corpus of 3.5 million tokens;
2) count and sort word frequency with a corpus analysis program called Range (Heatley & Nation,
1996); 3) select words for the list based on specific criteria. Coxhead’s criteria were as follows:
word family should not be presented among the first 2000 most frequent English words (based on
a West’s GSL of English (West, 1953)); it also should be presented ten or more times in each of
the four main areas and in at least 15 out of 28 subject areas; the overall frequency should not be
less than 100 times per corpus (Coxhead, 2002). As a result, the AWL was created and is still
widely used, despite of the fact that basic vocabulary that was excluded from the corpus to identify
academic vocabulary was from GSL, that is already considered to be not the best representation of
the current basic English words (Browne, 2014).

Among more field-specific academic vocabulary, lists there are lists for medicine (Lei &
Liu, 2016; Wang et al., 2008), nursing (Yang, 2015), computer science (Lam, 2000), engineering
(Mudraya, 2006), chemistry (Valipouri & Nassaji, 2013) and for other specific fields. These lists
aimed to support the development of curriculum and teaching materials tailored to the specific
purposes of students. Thus, as already mentioned in Section 2.2.2, these types of lists may be more

efficient than a universal academic vocabulary (Hyland & Tse, 2007).
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Corpora for these lists have many similar criteria like the IMRaD format of the articles
included, fixed articles length, authors’ first language (English in this case), years of publications,
the reputation of academic journals, or the importance of the textbook for the students. However,
corpora may be based on different academic materials (as it was aforementioned, corpora may
contain textbooks, research articles, lecture texts, and notes). The majority of the field-specific
academic vocabulary lists are based on the research articles’ texts only.

Nevertheless, having very similar criteria for a corpus, the resulting lists, and the process
of list construction may vary in four different ways:

e whether lists contain word families or lemmas;
e whether lists were used to filter the general and/or academic vocabulary form the
corpus;
e which programs were used for the list creation;
e whether the lists were edited after the filtration processes by authors or specialists
in the list’s academic field or not.
Many lists contain word families like famous GSL and AWL (Coxhead, 2000; Lei & Liu,
2016; Martinez et al., 2009; Mudraya, 2006; West, 1953). Nevertheless, some scholars argue that
the word-families approach may not be efficient for students since the concept of word family is
usually acquired late, and morphological analysis skills range depending on a student’s
metalinguistic knowledge (Gardner & Davies, 2013). Therefore, some scholars considered
individual lemmas as the best form of the final output (Brezina & Gablasova, 2015; Browne, 2014;
Gardner & Davies, 2013; Lei & Liu, 2016).
To create the list computationally, different programs were used. Many studies (Coxhead,
2000; Liu & Han, 2015; Valipouri & Nassaji, 2013; Yang, 2015) used the Range software, which

calculates a distribution of words across uploaded English or French language corpora or sub-
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corpora automatically (Heatley & Nation, 1994). Additionally, some researchers used code written
on Python (Lei & Liu, 2016), while some used the Sketch Engine corpus manager software
(Brezina & Gablasova, 2015), and other used Wordsmith Tools (downloadable at
www.lexically.net/wordsmith/) (Martinez et al., 2009).

The last point of difference between the above-mentioned vocabulary lists is whether they
were edited by their authors (Browne, 2014; Lei & Liu, 2016) or by specialists in the field. The
second method naturally has its advantages because professors and teachers use field-specific
vocabulary often and can evaluate the importance of certain words for the students. Nevertheless,
the authors who edited the lists without experts’ assistance also provide a detailed explanation of
a word’s inclusion criteria.

To sum up, there were many studies that aimed to create word lists for the English language
from elementary to very specialized lists. Additionally, several major differences may be identified,
for instance: use of word family or lemma concepts; excluding of general and academic word
families from a list or their use in lists comparisons; frequency and range as general selection
criteria or consultation with the discipline experts to identify the correctness of the frequency-
based list. With increased linguistic experience in the field of word list compilation, researchers
apply more efficient methods that provide shorter lists with better coverage (like dispersion
measurements).

Moreover, the overview of English word lists also shows that it is important to update word
lists (especially general vocabulary lists) because the world surrounding us is constantly changing;
thus, some words may fall out of use, while others may appear, or evolve in meaning becoming
more frequent (Brezina & Gablasova, 2015). For instance, the words ‘Internet’, ‘website’, ‘email’
have become general vocabulary, while ‘milkmaid’, ‘telegraph’, ‘servant’ fall out of the daily use

(Brezina & Gablasova, 2015).
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2.3.2 Word Lists for the Korean Language

Since interest in the Korean language among international students has grown sharply in
recent years (Looney & Lusin, 2018), the creation of Korean word lists, as a response to the need
for KAP, has attracted much attention (Han, 2010; Kim, 2003; Lee, 2004). Consequently, many
academic and technical vocabulary lists have been developed (e.g., J. Park, 2018; Shin, 2004; Yeo,
2018). However, the methods and designs used for their construction differ from English ones.
These differences in the methodologies caused by the different morphological structures of the
languages and different tools for their processing (e.g., the aforementioned program Range, for
instance, was tailored for the English and French languages only), while the difference in the list
design seems to be influenced by different trend-setters in both languages. In the following section,
the most well-known general and academic vocabulary lists and their construction processes will
be described. Moreover, the existing technical vocabulary word lists for engineering sub-fields
will be examined. A summary of these lists is presented in Table 2.1.

There have been several attempts to create a list of general Korean vocabulary (Gang,
2012). However, the creators of these lists set themselves with different objectives. Some
researchers tried to identify the entire vocabulary set necessary for a Korean language learner (N.
Jo, 2003), while others attempted to create the shortest and the most efficient list (H. Jo, 2000).
Moreover, some authors made their lists for certain language proficiency levels (Im, 2002) or with
divisions of vocabulary in the list based on three proficiency levels (beginner, intermediate,
advanced) (N. Jo, 2003). Therefore, these lists significantly differ in length.

The Korean Learner’s list (hereafter KLL) is typically considered the most influential
general vocabulary list. This list was constructed by the National Institute of Korean language and
contained 5,965 lemmas of general vocabulary (Jo, 2003) and was based on the Korean Words

Frequency List (Jo, 2002). Words included in the list were selected in two main steps. In the first
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step, six specialists in the education field selected general vocabulary from the first 10, 000 most
frequent Korean words; then, these specialists separately grouped the words by the level of
difficulty. It was expected that the first-level group (or beginner level) should be around 1,000
words, second-level (or intermediate level) — around 2,000 words, third-level (or advanced level)
— 3,000 words. All the words that specialists have not included in these groups were stored
separately. As a result, some of the levels’ content was very similar, while some of them differed
substantially from each other. Therefore, discussions and regroupings (with the creation of
additional “boarder” groups) continued until the final three groups were made (where A - is a
beginner level words, B - is intermediate, and C - is advanced). The second step was to compare
the list with Jo’s (H. Y. Jo, 2000) list and with the contents of the Korean Learners’ Dictionary.
Words that were not in the list were inspected, and some of them were included in the list, even
though some of them were not among the most frequent 10,000 Korean words. It is also important
to mention that some decisions were made about certain word groups:
¢ initial forms of Korean-origin numerals were included in the list, but not Sino-
Korean;
e some closely related words appeared to be in different level-groups because some
of them were much more frequent than others;
e word forms with the -cek ending were not included since they are represented by
their SK noun form;
e verb forms with -sikhita were also excluded, even if some of them were frequent.
Except for the words themselves, the list also contains important information about overall
frequency (taken from the Korean Word Frequency List), part of speech, Chinese equivalent for
Sino-Korean vocabulary, and word of origin for the loanwords from other languages (mostly from

English). In the case of homonyms, the meaning of the word was marked with a number as in the
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Standard Korean Language Dictionary ** . The dictionary can be accessed online
(https://stdict.korean.go.kr/main/main.do).

Perhaps, one of the first researchers who started to talk about the need for a full Korean
AV list was Shin (2003). He reported that academic vocabulary is challenging to acquire without
a special approach and that academic vocabulary lists are essential to increase the language
competence of international students in Korea. Therefore, he compiled the Korean Academic
Vocabulary List (hereafter KAVL) that contained 1,404 words grouped into the 957 modified-
lexeme families (Shin, 2004). Moreover, the author compiled a list of 926-word family heads with
the members of the families. For these purposes, a corpus of 3,634,809 tokens was built. It covered
fields of humanities, social science, art, natural science, and engineering. The data were analyzed
with the SynKDP corpus analysis software. This program can count the occurrences of a particular
word form (not lemma) in the text and calculate the frequency of the form in the corpus. The
lemmas range and frequency parameters were calculated as a separate step. The range parameter
was set to the occurrence in each of the fields more than ten times, and the frequency parameter
was set to not less than 100 occurrences across the whole corpus. The words that passed these
criteria were added to the list. In addition, an extended version of the list with word families was
also built.

Since then, not only the general vocabulary lists but also subject-oriented academic ones
have been developed, such as the lists of vocabulary for Economics and Business (Kang, 2007)
and for Natural Science (Choe, 2016). These studies have different approaches and corpus building

principles.

13 In the Standard Korean Language Dictionary, words that have the same written representation but several meanings
(and different etymology) have a number assigned to each meaning.
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For instance, for the Economics and Business field, Kang (2007) chose 16 related textbooks.
Information about these books was retrieved from the course syllabi that were available online at
Korean universities. Originally, Kang collected 76 study materials, but then excluded materials
that did not meet the following selection criteria: 1) a book has a length more than 300 pages; 2)
there are no more than two books from the same author; 3) the book is written by a Korean author
(not a translation); 4) the books that were mentioned in different universities syllabi considered to
be more relevant. The size of the final corpus was 777,402 tokens. All words in the list were put
in the initial form:

o all prefixes and suffixes on nouns were removed,;

verbs with -sikhita were changed to the standard -hata form;

adjectives built with -cek from SK nouns were returned to their SK noun form;

personal names (of researchers, books, etc.) were excluded,

words with several meanings (homonyms) were checked based on their context.

Then to create the final word list, Kang filtered the corpus through the list of basic Korean
words and the list of basic academic words. These manipulations were made with Microsoft Excel
functions. As a result, Kang (2007) developed a list of 771 Business and Economic academic
vocabulary.

In 2016, Choe made vocabulary lists for three fields of natural sciences: chemistry, biology,
and physics. The process of the creation of these lists differed from that of Kang’s (2007). Firstly,
her corpus was based on testing materials (2011-2015) from the College Scholastic Aptitude Test
(CSAT) in Korea, from which she compared words to the science glossary of the Korean Ministry
of Education for university admission. Then, words present in both sources were compiled into

one list and then divided into separate three field-specific lists. These two sources were selected
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because the CSAT is a required exam in Korea for university applicants, and the science glossary
was designed for publishers of Korean school textbooks. Therefore, Choe assumes that these words
are essential for future students of natural sciences programs since both the Ministry of Education
and the CSAT committee consider them necessary. For these purposes, Choe used the Adobe
Reader, to convert test papers to a digital format, and the JAVA programming language, to
compare corpora, and Microsoft Excel, to calculate word frequency and distribution. The final list
sizes were 356 (chemistry), 491 (biology), 313 (physics) words.

Nevertheless, more importantly, for the current study, the list of Physics Vocabulary
(hereafter PVL) for the first-year international engineering students was compiled in 2018 (J. Park,
2018). The list contains 624 nouns and noun phrases. It aims to help international students in
engineering colleges to be prepared for the first year physics classes since this subject is obligatory
for engineering students. To create the list, Park built a corpus of Korean physics textbooks. The
chosen textbooks were not originally written in Korean, but are the editions translated from English.
In order to compile the final version of the list, the author consulted with physics professors. Some
words from Intermediate and Advanced level KLL are presented in the list as well. The difficulty
level of the words and the frequency of their occurrence are also marked in the list.

There are also different studies of technical vocabulary. For instance, Yeo (2018) made a
list for Politics and Diplomacy majoring students. The process of list creation is close to Kang’s
process. First, the author chose universities with the highest enrollment of international students.
Then she found five books that are in use for mandatory courses for Political Diplomacy. During
the book selection process, the author also paid attention to the relevance of these books in the
library and four on-line bookstores. As a result, corpora with 530,000 tokens were made. The
author used ABBY'Y Fine Reader to scan books for the corpus, ‘Intelligent morphological analyzer

2.0’ (Kor.: Jineunghyeong hyeongtaeso bunseogi 2.0) to tag POS, ‘UTagger 2.1.2° to work with
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the tagged corpus, and Microsoft Excel to exclude all parts of speech except nouns and compile
the final list. All basic and semi-technical Korean words were deleted from the corpora prior
manipulations. As a result, a list of 582 words was compiled.

However, more importantly, for the current study, there are technical vocabulary lists that
were made for engineering sub-fields. For example, there are lists for automobile engineering (Kim,
2015), electrical and electronics engineering (Park, 2017), mechanical engineering (Lee, 2014),
and textile engineering (Nergui, 2015). These lists have some similarities; for instance, all of them
consider frequency and the opinion of the experts in the field as inclusion criteria while only Lee
(2014) had frequency and range; the authors mostly used textbooks to build corpora (only Nergui
(2015) added research articles as well), and the lists were divided into several levels by importance
for the students (or frequency of occurrence in study corpus). Furthermore, all of them compared
their final list with the technical dictionary from the researched field.

However, the output lists are organized differently in these studies. Park (2017) presents
results in the form of a list of nouns. Lee (2014) also provided a list of nouns, but, in addition,
suggested teaching methods for these words. Nergui (2015) developed not just the list of the nouns
but also the table with verb collocations, while Kim (2015) provided verb collocations in addition
to a list of the compound words that may be built from words in the list. Hence, in the case of the
last two lists, they perform two functions: 1) report on the most necessary technical words in the
field and 2) show examples of their usage.

Summarizing the above, we can observe several different approaches to Korean vocabulary
lists creation. The main difference is the design of the final list (simple lists, lists divided into three
groups by the difficulty level, lists of nouns with collocations). However, there are also some
differences in the data processing. For instance, SK nouns compounded with -hata in some cases

were just lemmatized (Kang, 2007), while others were presented in the list with just noun form (H.
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Lee, 2014). Furthermore, researchers tend to use different methods of data processing. The
diversity in the tools used for POS-tagging and lemmatization is also apparent: Intelligent
morphological analyzer 2.0, Geuljabi 11, Hanmaru 2.0 (these programs may be downloaded after
the registration and identity authentication from the website of National Institute of Korean
Language https://ithub.korean.go.kr/user/corpus/programManager.do).

In comparison to the English word list compilation processes, Korean word lists require
more steps. For example, for word lemmatization and token counting, the POS-tagging step is first
required. As for the presentation of lists, Korean lists include more details because the information
about etymology and polysemy is sometimes essential for learners to understand a Korean word.
Moreover, studies on the Korean technical vocabulary tend to provide collocation lists for the
selected words, or if the list is noun-based, to provide their verb collocations and required case
marker. Some studies (e.g., J. Park, 2018; Kim, 2015) also developed recommendations for
teaching these words. A summary of the described word lists is presented in Table 2.1.

Table 2.1

Summary of the described Korean word lists

Title or Field . Wor_d
Author  Type!*  Corpus Size Sources®® Content Inclusion Tools Used
and Length Criteri
riteria
Korean Frequency, . .
Learner’s List (2883) G - WFL Lemmas experts’ MICFOES)?ZtEIOffme
(5,965) opinion
Korean
Academic Shin Modified- Frequenc
Vocabulary A 3,634,809 B lemmas, quency, SynkDP
(2004) range
(916-lemmas; word
1,404) families
Natural Science JAVA
Science glossary, Frequenc rogrammin
(Physics -313, Choe College Nouns, noun 4 Y, prog g
: FSA - . range, language,
Chemistry - (2016) Scholastic phrases . . . .
- dispersion Microsoft Office
356, Aptitude Excel
Biology - 491) Tests

14 In this column the following abbreviations were used: G — general vocabulary, A — academic vocabulary, FSA —
field-specific academic vocabulary, T — technical vocabulary.

5 In this column the following abbreviations were used: TB — textbooks, RA — research articles, WFL — words
frequency list (Jo, 2002) that was developed based on a 215 Century Sejong Corpus of Korean Language.
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Title or Field
and Length

Economics and
Business (771)

Physics (624)

Political
Diplomacy
(582)

Electrical and
Electronics
Engineering

(89)

Mechanical
Engineering
(372)

Automobile
Engineering
(716)

Textile
Engineering
(203)

2.4 Word lists implications

Author

Kang
(2007)

Park
(2018)

Yeo
(2018)

Park
(2017)

Lee
(2014)

Kim

(2015)

Nergui
(2015)

Typel4

FSA

FSA

Corpus Size

777,402

>1,500,000

528,393

485,469

934,103

266,652

857,895

Sources!®

B

B

B

B

B

B

TB, RA

Content

Lemmas

Nouns, noun
phrases

Nouns

Nouns

Nouns

Nouns

Nouns, verb
collocations
for nouns.

Word
Inclusion
Criteria

Frequency

Frequency,
experts’
opinion

Frequency,
range

Frequency,
experts’
opinion

Frequency,
range

Frequency,
experts’
opinion

Frequency,
experts’
opinion

Tools Used

Intelligent
morphological
analyzer 2.0,
Microsoft Office
Excel

Hanmaru 2.0,
AstroGrep

Intelligent
morphological
analyzer 2.0,
UTagger 2.1.2,
Microsoft Office
Excel
ABBYY Fine
Reader,
Intelligent
morphological
analyzer 2.0,
Geuljabi II,
Microsoft Office
Excel
Intelligent
morphological
analyzer 2.0,
UltraEditv19,
Microsoft Office
Excel
ABBYY Fine
Reader,
Ttolmangsae 2.5,
Microsoft Office
Excel
Geuljabi I,
Microsoft Office
Excel

Although word lists may be used directly for language teaching and learning as a reference

for the most frequent words (for certain fields/purposes), their primary role is to be a base for the

development of other language teaching materials (Coxhead, 2000). First of all, word lists are

essential for textbook development. They set the primary vocabulary focus for authors so that they

can design textbook chapters and all types of activities (listening, reading, writing, speaking, etc.)

in accordance with the most necessary vocabulary.
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Furthermore, word lists may be used for the development of language testing materials,
since they provide a cross-section of the most important vocabulary for a specific purpose/field
and give information on word frequency. Thus, testing material developers can balance the
vocabulary in a test accordingly.

Word lists may also be used by language teachers since they highlight vocabulary that
requires more attention in the classroom. Especially, classroom activities that are designed to use
particular words from lists may be extremely helpful for the learners (Nation, 2001).

Additionally, it should not be forgotten that word lists may be used by language learners
directly. First, they can use them as a vocabulary “check-list”. Second, not all students may have
access to field-specific textbooks or language courses. In this case, word lists (available online)
may become a basis for the self-education and self-preparation for university or other purposes.

Academic and technical word lists can also make readings in very narrow fields more
reachable for language learners since they provide the words that appear the most in the exact field.

To summarize, although word lists have various implications, their main goal is to provide

vocabulary necessary for the construction of other teaching materials.

2.5 Rationale for the study

The literature review has shown that word lists are now in great demand for the Korean
language, and methods for their development are being actively discussed and improved using
modern language processing technologies and special mathematical and statistical formulas.
Nevertheless, in the case of Korean word lists, there is still a larger field for further development.
With a growing number of international students, more and more academic fields may require

special language preparation for the students. Thus, these fields will require word lists to base the
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academic materials on. At the same time, the word list creation methods themselves may also
require further development due to the high demand.

It was also observed that there are different opinions about how word lists should be
designed, and what output form is more efficient for the students (word families vs. lemmas).
Moreover, materials that were used for the corpora varied from one study to another.

As was mentioned in Chapter 1, engineering is currently a field in high demand among
international students in Korea (Korean National Institute for International Education, 2018).
Hence, word lists for this field may contribute language for academic purposes education and
international students in engineering colleges directly. A survey of the literature review shows that
there are several lists of the technical vocabulary for some engineering sub-fields. Nevertheless,
there was no study done on the academic vocabulary common for the main engineering sub-fields
as a whole. Therefore, the research questions | address in this thesis are:

1. Which lexical items frequently occur across engineering sub-fields (but are not
included in the Korean Learner’s List), and what are their features?

2. Which words frequently co-occur with these lexical items, and what are the overall
tendencies of their collocations? In other words, what are their frequent collocations
if they have such.

3. Are there high-frequency words among engineering academic texts that were not
identified in the KAVL?

According to the research questions, the goal of this thesis is to develop a Korean
Engineering Academic Vocabulary List (hereafter KEAVL).

The objectives of the study are:

e to build a corpus of engineering vocabulary in Korean based on textbooks and

research articles published in the main sub-fields of engineering;
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to automate the way of corpus data analysis and word list compilation;
to organize KEAVL results with collocations in a table;
to analyze the content of the resulting lists;

to make KEAVL available online.
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3 Methodology

This chapter explains the methods used in completing the study. It gives special emphasis
to the process of data collection, corpus building, and data processing. In the process of
constructing the methodology for the current study, much attention was paid to the design of
previous studies mentioned in Chapter 2.

3.1 Data collection and corpus establishment

For the purposes of the current study, a corpus of textbooks and research articles in the
Korean language published in the field of engineering was created. Unlike previous studies that
contained only research articles (Lei & Liu, 2016; Yang, 2015) or only textbooks (Kim, 2015; J.
Park, 2018; S. H. Park, 2017) in a corpus, in this study | decided to include both types because
such a combination provides a complete representation of the field, and thus provides a larger
variety of writing styles and vocabulary use (Sutarsyah, Nation, & Kennedy, 1994).

Naturally, engineering is a vast field and has specific sub-fields. In order to identify the
main sub-fields, | first reviewed articles in various engineering sub-fields on the Korean research
articles database DBpia (http://www.dbpia.co.kr/). This database has more than 2.5 million
research articles written in Korean or English languages from over 2300 Korean journals and
considered to be one of the largest and representative collections of Korean research articles in
different disciplines from humanities to engineering. There were 12 sub-fields of engineering at
the time of the study: general engineering, mechanical engineering, aerospace engineering,
chemical/biological engineering, electrical/control and instrumentation  engineering,
civillenvironmental engineering, electronics/communications engineering, architectural
engineering, industrial engineering, marine/ocean engineering, resources/materials science and

engineering.
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Since the current research goal is to provide a word list for international students of
engineering departments, | also confirmed if the sub-fields above correlate with the engineering
departments in the following top Korean engineering universities: Korea Advanced Institute of
Science and Technology (KAIST), Pohang University of Science and Technology (POSTECH),
Ulsan National Institute of Science and Technology (UNIST), to be sure that all fields are covered.
As aresult, only the sub-field of nuclear and quantum engineering was not mentioned on the DBpia
as separate. Nevertheless, it was presented in the sub-field of the resources/materials science and
engineering. Therefore, the DBpia library sub-fields match the engineering departments of the top
Korean universities.

To identify the most important journals for each engineering sub-field, I relied on the
DBpia top-journals rating and the Korean Citation Index (hereafter KCI) rating
(https://www.kci.go.kr/kciportal/landing/index.kci). For each sub-field, I collected two journals
for the corpus (a total of twenty-four). The majority of the journals chosen are in the DBpia TOP-
5 journals for their sub-field and are published by specific field engineering associations or
research institutes. Moreover, all journals are licensed by KCI. All selected journals were open-
source and made available on the Korean Open Access Journals website
(https://www.kci.go.kr/kciportal/landing/index.kci) or through the Korean National Digital
Science Library (http://www.ndsl.kr).

Then from each journal, fifteen research articles were randomly selected after meeting the
following criteria:

e length criterion: since the length of the articles in the identified journals ranges from

2 to 15 pages (average length is 5-7 pages), it was decided to set a length criterion

of a 6-page minimum;
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e author L1 criterion: since some articles are written in co-authorship with

international researchers, it was decided to limit research articles to the articles that
written by Korean authors only for the sake of corpus consistency (the judgment
was based on the information about authors that is usually presented in the

beginning or in the end of the Korean research articles);

e author presence criterion: to avoid the influence of personal writing style, only one
article per same author/group of authors was included to the corpus;

e year of publication criterion: to limit the size of the possible articles, | set the

publication year limit between 2000-2020;

e structure criterion: only articles with identifiable Introduction — Methodology —

Results — Conclusion (typical structure for Korean engineering articles) structure
were selected.

As a result, 360 research articles were collected for the corpus with a total of 829,562
tokens (or running words). The average article length in the corpus is 2,330 tokens, the shortest
article contains 886 tokens, and the longest article contains 5,441 tokens. Detailed information
about each journal selected and article used for the current research may be found in Appendix A
and B accordingly.

The process of textbook selection was a bit more complex. Previous studies mostly
considered textbooks that were mentioned in universities’ syllabi for their corpora. However,
official syllabi for engineering departments’ courses of top Korean universities mostly mention
English language textbooks. Therefore, only Korean textbooks that were mentioned in the
engineering syllabi as recommended literature were considered. Moreover, the rating of books in
a particular field on the biggest Korean bookstore website, Kyobo (www.kyobobook.co.kr), was

examined. As mentioned in Section 2.3.2, Yeo (2018) also considered the Kyobo ratings in the
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book selection process. After a comparison of books in recommended reading lists and ratings of
Kyobo for each engineering sub-field, a shortlist of three books for each field was compiled. Then,
the detailed information about each textbook, their introductions, the author’s affiliation,
publisher’s reputation, and e-book format availability were checked. As a result, of three books,
only one was chosen to be included in the corpus. During the process of final selection, attention
was also paid to the level of the textbook, e.g., introductory, advanced, etc. The preference was
given to the introductory textbooks; for example: “Introduction to mechanical engineering” rather
than more advanced and narrowly focused textbooks. Moreover, the author’s L1(not translated
textbooks) and year of publication (2000-2020) criteria were applied. All books were purchased
in the e-book format from the already mentioned bookstore Kyobo and online bookstore Yes24
(www.yes24.com). As a result, 11 books were collected (see Appendix C). Textbooks for general
engineering were not chosen due to the fact that there are only textbooks in the specific engineering
sub-fields. Unfortunately, | was not able to collect more books for each sub-field because of the
library logistical difficulties. Nevertheless, the number of books collected seems to be sufficient
to meet the goals of the current study.

When the process of data collection was finished, all the research articles that were in PDF
format were converted to .txt files with ABBY'Y FineReader 14 (ABBY'Y Production LLC, 2017).
Then, all references, appendices, footnotes, acknowledgments, information about authors, and
other information that was not included in the articles’ main structural parts were manually
removed. Unfortunately, despite of attempts to automate this process, the design of the articles
varied greatly; thus, it was impossible to write the script that can remove unnecessary parts from
all of the articles.

The process of preparing the textbooks was similar to the research articles’ preparation,

except the e-books were first converted to PDF format from the mentioned bookstores e-book
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formats and only then were converted to .txt files. Each chapter of the textbooks was stored as a
separate .txt file.

Furthermore, each corpus file was checked manually to be sure that ABBY'Y FineReader
(ABBYY Production LLC, 2017) optical recognition gave high-quality results. The completed
corpus consists of 360 articles and 11 books from 12 engineering sub-fields. The corpus was titled
Corpus of Korean Engineering Academic Texts (hereafter CKEAT).

The size of the corpus, regarding both tokens and lemmas, was calculated with the program
described in Chapter 3.2. The textbooks and research articles collected for the corpus contained
many English and Chinese words, numbers, and mathematical/ physical/ chemical formulas that
are usually counted as words by word counting tools. Hence, in order to provide definite
information about corpus size, non-Korean words and other symbols and the Korean particles
attached to them were excluded from the corpus (in a separate file) prior to the tokens’ counting
like in Shin (2004). It was done with the Regular Expressions formulas in EditPad Lite 7 text
editor. The formulas searched for all of the non-Korean and non-punctuational Unicode symbols.
For instance, to find all of them in the .txt file the following formula was used: ["\uACO0O0-
\uD7AF\u0020-\u0023\u0027-\u002A\u002C-\u002F]. The matches were removed with the
EditPad Lite 7 built-in tools. The particles attached to them were also removed. For instance, there

were cases when the word written in Korean was following by its English translation (e.g.,
A ojElA (telematics)). In these cases, the English translation was removed to not affect the
number of words written in Korean in the corpus. All manipulations to count tokens and lemmas
were done in a separate file, and the original corpus was not changed.

In order to count the tokens, the Mecab (Kudo, 2013) POS-tagger was used. The reason

for this choice is that in some cases, authors may write some noun phrases without spaces while
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some authors may write them with spaces (etc. hwankyengoyempangci VS hwankyeng oyem

pangci (##,Z245.F) ‘prevention (of) environmental pollution’). Hence, ordinary word counting

tools (like in Microsoft Office Word) cannot give accurate information about a number of tokens
used in the corpus. On the contrary, Korean language pos-taggers like Mecab and Kkma divide
such compounded words while pos-tagging, hence they can provide an accurate number of the
words used in the corpus.

As a result, the compiled corpus has 1,303,272 tokens and 29,896 lemmas. Following the
modified lexeme approach (Gardner & Davies, 2013), Sino-Korean adjectival and verbal nouns

forms with -hata, -toyta, - sikhita, and -cok were counted together with the noun forms. Other word

forms that have the same root were counted as separate words. For instance, silhem (&%)

‘experiment’, silhem-hata ‘conduct an experiment’, silhnem-cek ‘experimental’ are counted as one
unit, while silnemchey ‘subject of the experiment’ is counted as a separate word.

The function that counts tokens and lemmas was also added to the program that was written
for the current research (see Section 3.2). The corpus size with regards to token and type counts is
organized by sub-field in Table 3.1, and detailed information about the minimal, maximal, and an
average number of tokens in research articles and textbooks is presented in Table 3.2.

Table 3.1

The Corpus of Korean Engineering Academic Texts

Sub-field Total Tokens Total Lemmas
General 63,382 4,902
Mechanical 75,990 6,698
Aerospace 121,763 5,289
Computer 128,802 7,943
Chemical/Biological 125,249 8,310
Electrical/Control 73,823 5,330

34



Civil/Environmental 114,997 8,845

Architectural 148,519 11,142
Industrial 124,231 6,568
Marine/Ocean 97,967 5,936
Resources/ Materials Science 106,152 6,436
Electronics/ Communications 108,647 6,626
Total 1,303,272 29,896

Table 3.2

Comparison of the sub-corpora units’ size (in tokens)

Sub-field Textbook Tokens Research Article Tokens

Min/Max Average Min/Max Average
General - - 1,055/3,086 2,154
Mechanical 1,178/9,587 4,841 914/3,919 1,768
Aerospace 1,427/7,285 4,651 1,113/3,749 2,043
Computer 1,257/8,727 4,322 1,901/4,424 2,606
Chemical/Biological 2,471/6,184 5,102 1,038/3,920 2,176
Electrical/Control 3,336/6,075 4,376 1,054/4,476 2,350
Civil/Environmental 2,817/5,141 3,874 1,214/4,901 2,454
Architectural 1,084/7,781 3,624 1,718/4,727 2,864
Industrial 894/3,602 2,428 1,750/5,411 3,130
Marine/Ocean 2,382/6,364 3,839 900/4,610 2,284
Resources/ Materials Science  1,506/6,390 4,132 1,087/4,282 2,203
Electronics/ Communications = 1,123/3,433 1,982 886/3,213 1,912

3.2 Data processing
Data processing was entirely performed with a program written with the Python
programming language, which I call KWordList. Python was chosen for the purposes of the current

thesis because of its high efficiency for natural language processing (NLP). The main packages
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that were used in the process of program creation are NLTK (Natural Language Toolkit)(Bird &
Loper, 2009) and KoNLPy (Korean Natural Language Processing in Python) (Park & Cho, 2014).
The program creates a word list in seven main stages:

1. lemmatization;

2. general vocabulary extraction;

3. academic vocabulary extraction (optional stage);

4. range calculation;

5. frequency calculation;

6. dispersion measurements;

7. collocations search.
In addition, the program counts tokens and lemmas in the text, percentages of tokens and lemmas
covered by general and academic vocabulary lists, and according to the compiled list.

The lemmatization process is the most important for the program because the result directly
depends on the quality of the lemmatization. For the Korean language, lemmatization may only be
performed with the part-of-speech taggers (Han & Palmer, 2005), as it was mentioned in Chapter
2.1. Currently, the KONLPy package has five taggers: Hannanum (KAIST Semantic Web Research
Center, n.d.), Kkma (Lee, Yeon, Hwang, & Lee, n.d.), Okt (previously Twitter) (Ryu, n.d.),
Komoran (Shineware, n.d.), and Mecab (Kudo, 2013) (was used on the Ubuntu machine). Each of
these taggers has specific pros and cons. For instance, the Okt and the Mecab have the best loading
time and execution time (the speed of POS-tagging). In contrast, the Kkma shows better in
performance in difficult cases, e.g., it handles POS-tagging of the sentences without spaces and
compound words better than the other three. Nevertheless, it shows an increase in the processing

time while the large corpora are loaded.
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For the first versions of the code, the Kkma tagger was used. Nevertheless, although it
worked with a testing part of the corpus when the full version of the corpus was uploaded, Kkma
processing time rose significantly (even using it on powerful computers). Therefore, despite
Kkma’s excellent accuracy of tagging, the preference in this study was given to the more
speed/accuracy balanced tagger — Mecab. It has high accuracy (under normal conditions). At the
same time, it is written in the C++ programming language that allows it to work much faster than
Kkma that is written on JAVA. However, it is important to mention that the accuracy of tagging
depends on the corpus compiled. For instance, if a text has no spaces, the accuracy of POS tagging
may decrease (L. Park, 2018). Hence, the choice of a tagger is highly dependent on the research
objectives and on the format of the corpus used in the study. Since the corpus for the current study
has spaces and was compiled very carefully, Mecab tagger was chosen.

To extract all nouns from the corpus, a special KONLPy Mecab function (mecab.nouns())
was used. However, for predicate and adverb extraction, a separate code based on the tags was
written. In the case of predicates, the code identifies the words tagged as ‘“VA’, “VV’, ‘VXV’, and
then lemmatize them by adding infinitive form ending -ta to the stem. In the case of adverbs, the
code is looking for the words tagged as ‘MAG’. All the tags that Mecab uses are presented in
Appendix D. Since adverbs in Korean do not attach morphemes, they also do not require
lemmatization. The results of the lemmatization of each sub-corpus file were stored separately by
the program.

During the second stage, the general vocabulary was extracted from the lemmatized words
list. For this purpose, words from the KLL mentioned earlier were added to the code. The KLL
was downloaded from the Korean Language Institute Website (https://www.korean.go.kr/). As
mentioned in Section 2.3.2, the list contains not just words but also important information about

them. For the program, only the column with the words was used. However, instead of one list, |
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chose to divide them into three lists by the level of difficulty stated in another column (A, B, C).
Since word lists may be focused on the students with different levels of proficiency in Korean, it
was concluded that it would be better to use three separate lists (i.e. it may help to build lists, for
instance, for intermediate or advanced learners separately).

It is essential to mention that all three lists were pre-processed before they were added to
the code. More precisely, the manipulations with the predicates were done. This was important
because of the taggers’ features that were mentioned in Chapter 2.1. The SK adjectival and verbal
nouns compounded with Korean predicates hata, toyta, and ita, when being processed through the
tagger (both Kkma and Okt), are divided by nouns and predicates accordingly. Thus, it was
essential to remove SK predicative forms from the Korean Learners’ lists to avoid the situation
when the program cannot find a match in the list (because one word is represented by different
POS). Nevertheless, one-syllable SK adjectival and verbal nouns in the form of predicate were not
manipulated because they will not be divided by the taggers. All the manipulations mentioned
above were done with the regular expressions (or Regex) formulas in the EditPad Lite 7 text editor.

Moreover, originally the KLL contained the number of the meaning (for homonyms) as it
is presented in the Standard Korean Language Dictionary. These numbers were removed from the
lists. Therefore, the program itself does not take into account multiple meanings of the words.
Nevertheless, this problem is solved because the words are presented with their collocations, thus,
the meaning of the word (for homonyms) may be identified from the context.

To summarize, the program uses three lists that represent vocabulary for the different levels
of proficiency in Korean. Depending on the preferences set at the beginning, the program compares
the list of lemmatized words of the uploaded corpora with the vocabulary lists and removes all the
words that occur in both. For instance, the word mul (“water”’) will be removed by the program,

because this word is in the A-level vocabulary list. As a result, the program compiles a new list
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that has only those words that are not presented in the general vocabulary lists (in all three of them,
or only in some of them, depending on the preferences. For the current study, word lists for
different levels of proficiency learners were created. Thus, for the first lists, A- and B-level words
were excluded, while for the second list (for the more proficient students), all the general
vocabulary was excluded.

The next step is the exemption of academic vocabulary. This step is optional and required
only for those cases when the aim is to compile a technical vocabulary list. Hence, this study did
not require this step. Notwithstanding, this option was added to the program to make it more useful
in the future for different kinds of research. The process is similar to the previous one: the program
compares words that left after the exclusion of the general vocabulary with the academic
vocabulary word list and removes the words that present in both. As a list of academic vocabulary,
the list made by Shin (2004) was used.

The fourth stage is the range measurements. For the case of the current study, it is important
for words to appear across different engineering subfields and not just in one. Like in some
previous studies (Wang et al., 2008), the range criterion was set to 50%. Hence, only a word that
appeared in > 50% of sub-fields can pass the range criteria.

The fifth step is the frequency measurements. For the words that passed the range criterion,
the program measures their frequency. Then, it arranges them by the frequency from the most
frequent to the less frequent. The words with the frequency above 100 were included in the lists.

The sixth step was the variability value (or statistical dispersion) calculation. There are
several ways to count specifically the dispersion of a lexical item. For this study, the deviation of
proportions (hereafter DP) measurement introduced by Gries (2008) was used. The reason for this
choice was that the DP measurement was geared to handle corpora with different sizes of sub-

corpora. Hence, the DP value is very sensitive to the disbalance of the word occurrence in
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correlation to sub-corpus sizes that makes it perfect for the unequal CKEAT sub-corpora size (see
Table 3.1). In other words, this value can show whether the word is evenly spread among sub-
corpora, or it is mostly concentrated on a specific sub-corpus and rarely occurs in others. For
instance, a word may occur in 8 out of 12 sub-corpora passing the range criterion, and occur more
than 500 times across the corpus, passing the frequency criterion. However, if this word occurred
400 times in one sub-corpus and 100 times in the others, it makes its value questionable since it is
more common for one specific sub-field than for a broader field of engineering as a whole. The
DP calculation reflects the disbalance in the frequency of occurrences and in the size of the sub-
corpora of word occurrence and, thus, can filter these words out of the list.

To calculate DP, a special function was written. The formula for the DP calculation is given

in Formula 1 (from Brezina, 2018):

DP

_ Sum of absolute values of (observed—expected proportions) (1)
2

First, following Gries’ (2008) steps, this function counts the size of each sub-corpus, normalizes
these numbers against the entire corpus. Second, the code counts the occurrences of the word in
each sub-corpus and normalizes these numbers against the total frequency of the word. Third, for
each sub-corpus, the difference between the normalized occurrence and normalized size is counted.
The resulting numbers are then summed and divided by two. This number is the DP of the word.

The closer DP to the 0, the more evenly word is spread across the corpus, while a DP closer
to 1 shows that a word occurrence is imbalanced. For this study, the maximum DP value for a
word to be included in the list was set to 0.5.

After completing these five stages, two lists containing engineering academic vocabulary
were compiled: one for the intermediate level learners of Korean and one for advanced level

learners of Korean.
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The last step is a search of collocations for each word in the lists. For these purposes, the
NLTK package for Python was used. This package has a special tool that can search for bi-grams
and tri-grams. The number of collocations and their frequency may be set individually. These tools
can provide the most frequent collocations for the whole corpus, and for particular words as well.
The program was set to search for the collocations for each word in the final lists; the frequency
of collocation occurrence was set to >30; the maximum number of collocations was set to the
twenty most frequent collocations. The program looked for both bi-grams and tri-grams. The
collocations were derived from the tagged version of the full corpus that was prepared separately
for this purpose. The tagged version contains not just lemmas but also suffixes, endings, etc.
Therefore, all the cases and the most frequent verbal morphemes were set with NLTK as corpus
parts to be ignored.

All the word data received (word, range, frequency, DP value, and collocations information)
is stored by the program to the Python nested dictionary®® forming the database. The dictionary
format was used because it allows storing data in ‘pairs’. In the case of the program presented in
this study, the pairs contain a word as a key and all the information about the word as its values.
Hence, it makes it easier to read and change information. Moreover, it allows converting all the
data to the conveniently organized table (examples of output are presented in Chapter 4). Then,
this dictionary is converted to a CSV-file (Comma Separated Values), which is the final output of
the program. This type of file may be opened easily in Microsoft Word Excel and edited.

In addition, the program also creates a separate CSV-file with the number and percentage
of tokens and lemmas covered by each list. Moreover, it also saves all words excluded by the KLL

(by levels) and by KAVL if it is required in separate .txt files.

16 Dictionary is a format of data storage in Python where multiple values may be assigned to the unique key (word, in
case of this study). Nested dictionary may contain dictionaries inside dictionaries.
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To summarize, in order to compile KEAVL, the corpus of Korean academic texts in 12
main engineering fields was built. Afterward, all the data was processed with the Python code,
which selected the words and their collocations that were meeting the criteria of the study. The
process is summarized in Figure 3.1. The script is fully available online at GitHub, a special

platform to share the code (https://github.com/HelgaKr/KWordList).

Calculation of DP value

. Calculation of word (for words that passed
Corpus Input frequency range and frequency
criteria)
Deletion of all non-
Korean and non- Calculation of word Collocation search for
punctuation symbols range the words in the list
with Regex
POS-tagging and Deletion of the general
lemmatization of the and (if required) Olétg)tl;tczr;gucl%grnage
corpus (with Mecab) academic vocabulary :

Figure 3.1 Process of word list creation with KWordList
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4 Results

As stated in Chapters 1 and 2, the study reported here examined in detail the academic
engineering vocabulary of Korean and used computational methods to develop word lists for it.
This chapter is organized in accordance with the three specific research questions posed in Section
2.5. It first presents the word lists that were compiled based on the built Korean Corpus of
Engineering Academic Texts and their coverage; it then presents the collocations found for the
lemmas in the list; finally, it compares the built lists to the Academic VVocabulary List of Korean

and explains its role among other word lists for engineering students.

4.1 Korean Engineering Academic Vocabulary List

This study focused on the most-frequently-used vocabulary in Korean academic texts
(textbooks and research articles) in the field of engineering. The first research question asked
which lexical items frequently occur across different sub-fields of engineering but are not
presented in the KLL (in A and B levels for intermediate level learners and A, B, C levels for
advanced level learners).

In order to answer this question, a corpus of 1,303,272 tokens and 29,896 lemmas was
compiled. Then, the corpus was processed with the program described in detail in Chapter 3.2.
Since the goal of the study is to compile two lists of academic engineering vocabulary (for
intermediate and advanced level learners), the results for two lists will be described below.

For inclusion into the KEAVL (with both intermediate and advanced words), a word had
to occur at least in six engineering sub-fields, that is, half of the twelve selected sub-fields, and at
least 100 times across the corpus (0.01% of corpus or 77 times per million words). More
importantly, word had to have a DP value less than 0.5 (i.e., a word had to be evenly presented

across sub-corpora). Furthermore, general beginner- and intermediate-level vocabulary (from the
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KLL) was excluded prior to the compilation of the list. Words that were filtered out from the
corpus by the beginner- and intermediate- level basic vocabulary lists are presented in Appendix
E and F accordingly.

As aresult, 1,189 words passed the range and frequency criteria, and 830 words passed all
three, including dispersion. The program output provided the .csv file with all 1,189 words and
their range, frequency, dispersion value, and frequent collocations (that appeared more than 30
times in the corpus). The words that have not passed the dispersion criteria were provided in the
output file to give a researcher the possibility to analyze the words these words. Since the output
file may be easily edited with Microsoft Office Excel, the words that have not met dispersion
criteria may be deleted from the list after sorting the word list by dispersion value. The example

of the output is shown in Figure 4.1.

|l Columnl i range R frequency Bl collocations M dispersion |
2 N 12 2096 ZM A|AE D LEZ A A S| A A H O] A|AH HJO|E{H|O]A AJAR A A|AH 0.255
3 57 12 3203 545| 7t 0.19
4 *lolE 12 3161 C|O|E{ Dto|'Y, G| 0| B{ 7, H|O|E 213, #|= d|o[Ef, clo|H T&, Ho|E S4l, 213 o|o|E 0.41
5 7= 12 3143 2o P& HE 72, 7= 80, 232 E FF UERHI 7, 7= 44, #= 8fMd, £ Al: 0.19
6 A 12 2724 W A2, Eol A, QA 7|1&, A THAH, = A, 24 =, 7|2 424, 7= dA, 44 2 0.24
B 12 2677 2HEM EMZM HSEM 54 MO EM 0.155
8 |+=H 12 2500 8 55 0.185
9 4 12 2509 7 R4, P HE, AA"> A4 0.195
i EE 12 2460 HIZE SAL FS A S HA M BA] AR 0.385
1|3 12 2441 Ho| EE, 2| G 0.195
12 &7t 12 2354 A5 EoL B, BOL R, B 2|E, o0, B, Eo 2L, o AL, ETt 0.28
13 A 12 2331 A Ao, AE Zap Ad FX|, AE dojH, MY 0.285
14 LY 12 2295 0.16
15 =59 12 2200 23 =W EH X, 2d gy, =1 20 0.28

Figure 4.1 Program output example (for the full KEAVL)

For the case of advanced part of KEAVL, the words had to pass the same range, frequency,
and DP criteria but could not belong to the Korean Learner’s List general vocabulary. As a result,
512 words passed all four criteria. The example of the output is presented in Figure 4.2. The

lemmas that were excluded by the KLL advanced list are presented in Appendix G.
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2 H0|H
3 |24
4 |ZH
5 | ZA
6 |[d5
7 &8
8 Mo

9 =3

12
12
12
12
12
12
12
12

M column1 B range B frequency M collocations

3161 GlO|E OFO|'Y, CIOIE H{ M, H|0|H 23, A= o|0|H, Hl0|H H&, Clole £4, 2= dlolH
2744 W T HA & A, A 7| F, =5 A, QA4 TA, AS A, 2A B, 2|2 HAH, A xE £
2200 U =W, ZH A, P Y, 59 20, FHE st

2016 THY FA|, 7| A, X Y|, 23 A, M TA|, LY X, M2 A, MO FR|, HE 2
1984 YT H5 U2l HE, 45 ¥5 28 85, 4528, 45 971, 454, Ho ds

1006 Bt 22 U =2 2C0tag

1881 0] 0|5, @At H|0f, R5 M Of, A H[Of, MO A|A8, & o x|, 42 KO, Mo 7|5, 3H

C
=Y.
1821 ZE ST U2 Y NESE B0l 28, =Y, S 2L YU 38, N[ 38,387

0.41
0.24
0.28
0.385
0.2
0.14
0.35
0.49

10 84 12 1633 %94 S QA IM QA MEQA YE L Q4 7|2 0.23
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Figure 4.2 Program output example (for advanced level of KEAVL)

Afterward, the contents of the lists were carefully examined. First, words that were
excluded by the program were checked. It was done to prevent cases when a word with several
meanings (usually SK words that are written the same in Korean but are represented by different
Chinese origin words) is excluded by the program in one meaning, but in the corpus, it had another
one. For instance, the word phwungsok was returned to the advanced part of KEAVL after being

excluded by the advanced general vocabulary filter of the program. There, word phwungsok was

used to mean ‘custom’ (&), while in the corpus phwungsok was used to mean ‘wind speed’ (B3E).

Second, the words selected by the program were inspected in the corpus to be sure that they
are not used in the different meanings in the corpus. Consequently, some changes were made to
the lists. For instance, the frequency for the word thongsang was changed, and the DP was
recalculated because, in two cases out of 119, this word was used to mean ‘trade’, while in other
117 cases, the word was used to mean ‘usually, normally, generally’. Thus, in the list, the word is
written as thonsang 02 because, in the Standard Korean Language Dictionary, this meaning is
presented under the number two. Similarly, range, frequency, and dispersion values of the words

with the same issue were recalculated and changed.
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Third, one case of different spelling versions of the English borrowing ‘algorithm” was
identified (alkolicum and alkolitum). The only alkolicum passed all three selection criteria,
however, alkolitum was also frequent across the corpus. Some previous studies on technical
engineering vocabulary also reported the same issues (Lee, 2014; Nergui, 2015). In their cases, the
decision of what version to include to the list was based on the checking of the correctly built
borrowing transliteration. That is, if the borrowing is transliterated into Korean incorrectly, the
version was not included in the list. In the case of this study, since both versions are presented in
the Standard Korean Language Dictionary, it was decided to include both spelling variants as one

entry. Moreover, their parameters were recalculated for the final lists.

However, | had some doubts about whether to include verbs pihata (/- )’compare’ and

inhata (&-) ‘be caused by’. The reason for this is that, usually, these verbs are being taught as

grammatical units (-lo/ulo inhae(se); -ey pihay(se)) and presented in grammar sections of
textbooks or in grammar books (An & Seon, 2013). Hence, students likely encounter them during
general Korean classes. However, it was decided to include them to the engineering lists for several
reasons: 1) advanced KLL has them included as words; 2) it is still possible that students have not
encountered these verbs; 3) they are frequent across academic texts. Therefore, they are essential
for intermediate level students.

As a result, the length of the lists after the manipulations stated above have changed. The
final size of the full list is 830 lemmas where 318 lemmas are of the intermediate level and 512
lemmas are of the advanced level. The words are presented in alphabetical order in Tables 4.1 and

4.2.
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Table 4.2

Advanced KEAVL (in alphabetical order)

SX ot 2E JHa T KA HR 2HE TR

tE 7tE 7tE ThE THAl 7tE TS|

K AE e

H

&

@k 27 PE 72 T PEE P P T
30 27 3% 715 Yl 214 719 J1E JH V1B UR YR R 42 = o)

st

#o

KIr
=

(]

ol
Ho

Ho

KO
Ho

Kl

Al

tHeiZ ofd Hiojy =
HiEt Al ZLHY =

o4 chet

cho

=
T

h

oje EDiCof mE2 WAL

=d oA

A

F

C
=

Klo
il

K

ud

=
=

A

Hi= HHE HiZE H[O|

7/

A& ALO[Z A0l

Me MEF M

=
=

E HOHE Hig Bl ALz A

U

AHAFZE AH A
OL-_O OO

H

O AldE Al Al

ofu

a

2z @

g9 8% 8¢ 28 At ¥ U=

tz 2tH 97| Qu 24 20 8%

2
ol

b 2X ofF

&

ofl

-

|

ofl

¥ By

b

S
=]

8 HE BN H

=
_I_%

T

7

=
e

=

t

23
AL
-

b

ESRESIES

2|
=]

= M= Mo M7l M8 M= =F =

!

¥4 ol B YA YA By

a
g2

4

a

0
Kl

4"
&

g

S
3

f

x
(]

=
T
E

X
&

-

il
)

35

X
2

-

g X

& X X XN XH

X Al

s St F XNE

SH
S

o4 F

=
=

EES
T=

-

=
—r‘xo

dl

A

x
T

x
T

ESkel

%

=X
=

X1 &)

S|
S

= A HAVLA HI HA A

jn

o
HE
mwa

il
-
ra
<+

0
KIr

Tl
KIr

KIr

a

ol
K+
ur
XF

no

K+

K
Klo

s

Kl
K

b

KO

£3| metojg ot

=]
S4Y £Y

©
mr
100
0
ol
10l
no
fol
oF
ol
<k
o0
o0
10
ol
il dl
ol

=L

Hin

Al
w|

Al

a1
Jln
S+
i
ofu
1of
o)
ur
o
<+
ol

1of
4

Joi
Joi
N
foi!
or

or

The complete list is presented in Appendix H. The first 318 words of the table are those

words that are necessary only for the intermediate level learners. The following 512 words filled

with grey colour are necessary for both intermediate and advanced level learners. Both parts are

sorted in alphabetical order (see Appendix H).

There are six columns in the resulting table (e.g., Table 4.3). The first and the second

columns contain the number of the word and the word itself word as well as the number of the

meaning if applicable. The third column presents the origin word for SK vocabulary and other

borrowings for additional clarification of the word meaning and etymology. The fourth column

includes all the modified lemmas for SK nouns (versions with -hata, -toyta, -sikhita, -cek). The
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fifth column contains collocations found by the program (see Section 3.2). The version of the table
with all identified collocations is published online (see detailed information below). The last
column provides translation of the word and its modified lemmas to the English language. Each
translation was added manually and were taken from the ET-house Neungyule Korean-English
Dictionary (Park, 2006) and National Institute of Korean Language's Korean-English Learner's
Dictionary (https://krdict.korean.go.kr/eng/mainAction). For SK nouns which occurred in the
corpus in both noun and predicative forms, the translation of both forms to English is given.

Table 4.3

Example of the resulting table

Ne Word Cx:)%n ngng Collocations Translation to English
JpArm JpaL A=, imagijzati_on, v_irtuality;
1 7tk B8 SLASiC} A A (;—.) |mag-;|nar?/;
(-SFEH to imagine
2 N EfE 7HX| Abs value, worth
3 | 7ksict 02 Al to give, tgegwlfltlgté;%&ellver, to

In order to make work with the lists more convenient and to make them more accessible,
the multiple versions of both lists were published online (www.topik-tips.com). The variants with
words sorted by frequency of occurrence, by DP, and in alphabetical order are available.
Furthermore, both lists are published on the Ilearning platform  Quizlet
(https://quizlet.com/class/13685648/).

As for the contents of the lists, the most frequent words in the full list are sisutheym
‘system’, cungka (38 A) ‘increase, growth’, teyithe ‘data’, kwuco (#£i£) ‘structure, organization’,
selkyey (&77) ‘plan, map, design’, thukseng (#7%#) ‘characteristic’, swuhayng (&77) ‘fulfillment,

performance’, kwuseng (#4t) ‘composition, organization’, pangsik (_zzf) ‘method’. The least
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frequent words in the full list are halyu ( 75%) ‘low-stream’, sungkayk (#£ %) ‘passenger’, kayso (72
A7) ‘place, site’, cwuuy (&) ‘attention, caution’, phwungsok (/&%) ‘wind speed’, kongsik (£'z)
‘rule, formula’, taycheylo (A#-) ‘generally, mostly’, mwullyu (#5%) ‘distribution’, sayngmyeng
(&£®) ‘life’, cekung (&) ‘adaptation, adjustment’.

For the advanced part of KEAVL the most frequent words are teyithe ‘data’, selkyey (£7/)
‘plan, map, design’, chukceng (#.Z) ‘measurement’, cangchi (#&) ‘installation’, sengnung (7£2%)
‘performance’, hyoyul (#%) ‘efficiency’, ceye (#/#) ‘control’, kongceng (Z#) ‘process’, yoso
(Z£) ‘element, factor’, taysang (#/5) ‘object’. Among the least frequent words were wenca (&
7) ‘atom’, myengsi (85i%) ‘clear statement’, thongsinmang (#/£#8) ‘communicational network’,
phothu ‘port’, tanchung (&/&) ‘cross-sectional’, kwuli ‘copper’, polthu ‘bolt’, khemphyuthing

‘computing’.

Although the lists contain mostly SK vocabulary, English borrowings and native words
have also occurred (see Figure 4.3). Among frequent English borrowings there are already
mentioned sisutheym ‘system’, teyithe ‘data’, and khonkhulithu ‘concrete’, pullok ‘block’,
simyulleyisyen ‘simulation’, seynse ‘sensor’. As mentioned above, the etymology of the words is

indicated in the third column of the final list (see Appendix H).
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9% 2%

v

89%

= Native = SK = Borrowings

Figure 4.3 Vocabulary types in the full KEAVL

Regarding parts of speech, the KEAVL contains mostly nouns, but also has seven native
predicates (e.g., talwuta ‘handle, deal with’, nacchwuta ‘reduce, drop’) and a few adverbs (e.qg.,
tewuk ‘more and more, increasingly’, nelli ‘widely’) as shown in Figure 4.3. However, all these
verbs and adverbs are not presented in the advanced version of the lists because they were excluded
by the filter. Additionally, for interpreting these numbers, it is important to remember that the
majority of the SK adjectival and verbal nouns may be represented as predicates as well (see the

fourth column of Appendix H).

13% 0.7%
\

98%
= Nouns = Verbs & Adjectives = Adverbs

Figure 4.4 Parts of speech in the full KEAVL

According to the calculations made by the program, the coverage of the KEAVL in the

corpus was 24.6% among the tokens and 2.7% among the lemmas. Although the minor
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manipulations were done to the list, the coverage results almost have not changed (Table 4.4). The

coverage by the A, B levels of KLL is also shown in Table 4.4.

Table 4.4
Coverage of CKEAT by KLL and KEAVL

List Tokens covered % of tokens covered Lemmas % of
covered covered
KLL listA 308,537 23.6% 715 2.39%
KLL listB 349,219 26.8% 1,502 5.03%
KEAVL 321,674 24.6% 830 2.7%

lemmas

Thus, by mastering intermediate vocabulary and words from Korean Engineering

Academic Vocabulary List, students are expected to understand up to 75% of words in Corpus of

Korean Engineering Academic Texts. In order to provide a more illustrative example of the

coverage, two random passages from the corpus were selected. The words covered by the KEAVL

are bold-faced, the words covered by A, B levels of KLL are underlined. KEAVL covers 21 out

of 59 words in the first passage and 25 out of 72 Korean words in the second passage. The coverage

of the KEAVL in the selected excerpts is 35.6% and 34.7% accordingly. Hence, the coverage of

these passages even higher than the average coverage of the corpus.

Passage 1
"HRA MET|0IA SMSe oE &ML 33 Jts3 BRI % 27t5
222 FEY £ UCh 2 7tsot EH2 MBV|0HM EEX= 7[H Liel
iR S oo ME &4 EFo|H ol ZUHol AHH HAZ 3+ 7S5,
HS712| |02, OFE £HMO[Lt H 0|, 2| Kol {2, X|X|7, Z71 Xtx[0f| A 2]
42 3l 271500 0|2 22 7| AA X[ £42 & o X2 Hetx[0f
8%t &€ oHX|e] &4= Zefotrt”

52



‘Pressure losses from axial fans can be divided into recoverable and nonrecoverable parts.
The recoverable loss caused by the vortex and rotation in the gas discharged from the fan
and is recoverable by the optimal design of the guide wing. The loss of friction or casing
of the fan, loss of the hub, support beam, and the wing itself from the rotating car is not
recoverable. This loss of mechanical energy is converted into thermal energy, resulting

in a loss of useful work energy.’

Passage 2

'CtEd HEYQ 7|H ol HAMel 32 AEZAz FEE HE HE=
MEC| == 2, 24 25N (assay buffer)= ZZE HE| = X Fot ULt
wEl dRE FEE 2 IEs 2tEE UA A MELEM MEEDH, Of
KGN 2HAE A BHio]R OfFel Ko ZHg 30| ZO{HCh
LIEEHEZRAE O|R0T A= HEOM= TN A0 DH™EO /0, A
Alote BHAg A|ofat Zetst HE0| @ OF7{ ot CHA| et & Mo S H2sA| EiCt
OIX|foz HERRA HE = S5 HER MERH, 0|5 &3 RME 2l=dl=
otg @B

‘In the case of a porous membrane-based biosensor, a sample pad composed of cellulose
filters out impurities in the sample and stores an assay buffer in a dry state. A binding
pad consisting of glass fibers is used as a dry reagent reservoir for the label, where a
specific binding reaction of the labeling reagent and the biomarker takes place. In the
detection pad made of nitrocellulose, the capture reagent is fixed, and the capture reagent
recombines with the biomarker combined with the reagent for labeling and then outputs
a signal. Finally, the cellulose filter is used as an absorption pad, which serves to recover

the fluid.’
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Even without the words from KLL, the advanced part of KEAVL covers 12.1% of CKEAT.
The coverage of the full KLL in the corpus is 77.1%. Thus, knowing the full KLL and advanced
part of KEAVL may help to understand up to 89% of the CKEAT lemmas (see Table 4.5).

Table 4.5
Coverage of CKEAT by the KLL and Advanced part of KEAVL

_ Lemmas % of lemmas
List Tokens covered = % of tokens covered
covered covered

KLL listA 308,537 23.6% 715 2.39%
KLL listB 349,219 26.8% 1,502 5.03%
KLL listC 347,779 26.7 1844 6.2

Adv

158,700 12.1 512 1.7
KEAVL

For the comparison, the coverage of the advanced AVL and full KLL in the text is
presented in Passage 3 that was also randomly selected from the corpus. Eight out of 62 Korean
words in the passage are in the advanced level of KEAVL. The coverage in this passage is 13%,

supporting the results of the study.

Passage 3

d7% ZOfel =Nzt A+

AME20lH= &5 £, 5 A 7|S0f Chst =
7|=0[CL Al Z|0] 4= LTt A E =
SRR AYERY HEO| UM AAHS 22{Y07| X 3 OFM B BEE
Z0 Q= DARPA's SyNAPSE (Systems of Neuromorphic Adaptive Plastic Scalable

Electronics) ZE2 13 Z2 X H T A7 F=2| &ty o|Ct,

A
o
o
i}
4n
N H
o
Ral
D\U
3t
m
Ar
o
=2
x

‘Large scale cognitive simulation has recently been an interdisciplinary field of

computational brain science, simulation methodology, and supercomputing. In the field of
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brain cognition computers, cognitive simulators are an important technology that enables
hypothesis testing of brain structure, behavior, and function. Simulation is also a collection
of cutting-edge research items such as the DARPA's SYNAPSE (Systems of
Neuromorphic Adaptive Plastic Scalable Electronics) program, which has an ambitious
goal to generate innovative systems for compact, low-power, neuromorphic synaptic chips

using new synaptic nanodevices.’

Regarding the range of occurrence of the words across the sub-fields, the majority of words
in both lists occurred in all 12 sub-fields. The minority of the words occurred only in 6 to 7 sub-
fields. The detailed comparison is presented in Figure 4.5.

Furthermore, the coverage of the words by their frequency was inspected. According to the
numbers shown in Table 4.6, the hundred most frequent lemmas in the corpus cover 11% of

CKEAT that is almost half of the total coverage of KEAVL in CKEAT.

INTERMEDIATE KEAVL WORDS ADVANCED KEAVL WORDS
OCCURANCE BY SUB-FIELDS OCCURANCE BY SUB-FIELDS
H6 m7 m8 m9 m10 ml1l m12 m6 m7 8 m9 m10 m11l m12

Figure 4.5 Comparison of the range of words occurrence for both KEAVL versions
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Table 4.6
Coverage of KEAVL lemmas in CKEAT

Words (frequency order) Frequency % of CKEAT covered

1-100 137,865 10.6%

101-200 57,932 4.5%

201-300 35,635 2.71%

301-400 25,912 2%

401-500 20,639 1.6%

501-600 16,278 1.3%

601-700 13,318 1.02%

701-830 14,245 1.09%

To conclude, this research has identified 830 words that frequently occur across academic
texts in the field of engineering. Among them, 502 words are not represented in the list of the
general vocabulary of Korean (KLL). The coverage of the full KEAVL in the compiled CKEAT
is 24.6% and the coverage of the advanced part only is 12.1%. KEAVL, along with A, B levels of
KLL, can cover up to 75% of CKEAT. The advanced part of KEAVL, along with full KLL, can

cover up to 88%.

4.2 Collocations for the KEAVL words

The second research question of the present study aimed to identify the lexical items that
often co-occur with the words in KEAVL and provide a description of the overall tendencies. To
do so, the function was added to the program to search collocations of the words identified for
KEAVL. As was stated in Section 3.2, the collocations were selected according to the frequency
criterion that was set on >30 occurrences in CKEAT. Not only bi-grams but also tri-grams were
searched by the program. It was also decided to look for both left-side and right-side collocations.
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As a result, the collocations for 311 lemmas in the list were found. Mostly, the more
frequent a word in the corpus, the more collocations it takes. Some lemmas like allwuminyum
‘aluminum’ are used in different contexts each time, thus, some words in CKEAT naturally do not
have frequent collocations. The number of collocates per lemma varies from 1 to 18. The majority
of the words have only one frequent collocation found. Nevertheless, some lemmas in CKEAT
have more than six collocations. The detailed number of collocations is presented in Figure 4.6.

In some cases, words collocate with other words from the list. In these cases, the word

collocation is marked with the number of it, as is in Appendix H. For instance, word kyeyswu (&

£¢)’coefficient, modulus’ (number 351 in Appendix H) collocates with the word thanseng (%7%)

‘elasticity’ (number 757 in Appendix H) that is also presented in the list. Therefore, in the
‘collocations’ column for kyeyswu, the phrase “thanseng (757) kyeyswu” has a number of the

thanseng entry in the list (indicated both in Table 4.6 and Appendix H).

200
180 175
160
140
120
100
80 67
60
40 23 6 21
N ] :
. ] — [ ]
1 2 3 4 5 >=6

= Number of collocations found per lemma

Figure 4.6 KEAVL lemmas with the highest number of collocations in CKEAT
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In Table 4.7, the collocations of the top-10 frequent words on KAEVL are presented with
the English translations of the phrases. Analyzing the examples given in Table 4.7, some KEAVL
words which collocate with each other can be noticed. Especially, it is the case of the most frequent
words in the list.

Summarizing the above, the present study was able to find lexical items that often co-occur
with more than a third of the lemmas in KEAVL. The information about collocations is presented
in Appendix H and online (www.topik-tips.com).

Table 4.7

Collocations of 10 most frequent words in the KEAVL

Word Collocations
Al AE ZX A28 cauthorization system’, EL|E{ & A[AE! ‘monitoring system’, EHX|
‘system’ Al A <detection system’, MO A|AE <control system’, G| O] E{H| O] A A|AE

‘database system’, It A|AEL <file system’, Bt X| A| Al prevention system’,
22| A|AE ‘management system’, &4 A|AED ‘system of communication’,
AFH AA" ccomputer system’, TIX| A|AEL ‘whole system’, ‘8 4H AJAE
‘production system’, A| 28 7H2 <system development’, D 2 A|A & <information
system’, A|[AHE M <system configuration’, T+ A|AE! structural system’,

A A B EA <system design’, B 7 A| A& ‘evaluation system’

PSE= St4= M 2| wastewater disposal’, I| = X 2| ‘wastewater disposal’, & X 2|, M 2|
;1prodc|e_:ssing, A, M2 EX| processing unit’, 2= X 2| ‘signal processing’, M2| 1HH
andling,

disposal’ ‘management process’, X2| &7 ‘handling process’, ME X2Z| ‘information

processing’, CllO|E| X 2| ‘data processing’, XM 2| &&= processing speed’, X2

A2t “processing time’, M 2| ' ‘processing method’, 2| 7|= processing
technology’
S ‘process’ = S “bioprocess’, M= 33 ‘manufacturing process’, 2| 373 ‘separation

process’, &3 Z= 71 “process condition’, & S HI, 24t Z 7 “production process’,

X2| 33 <handling process’, 3’8 M| O] ‘process control’

KHA| CHUEK], 719 &K ‘memory unit’, ZX| FH| ‘service device’, 23 F K|
(‘jeql_upment, ‘protective device’, K| & & X| “storage device’, & & & K| “input device’, M 2| & X|
evice,

installation’ ‘processing unit’, K| 0 & X[ <control system’, &2 & X| ‘experimental equipment”,

£ H K| ‘measuring equipment’
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Word
st
o

‘engineering’

G| O] K
‘data’

gt
‘evaluation’

H o

‘control’

M=
oo

‘performance’

= x|
==

‘quality’

2% “pollution’

Collocations
&3} 3|X| ‘engineering journal’, E= 3%t ‘civil engineering’, ME 3%t
‘bioengineering’, 17t &2 ‘human engineering’, 57 &2 ‘genetic engineering’,

@tst S ‘chemical engineering’, 42 S “industrial engineering’, At 54

1o

o
O Hr
1o

o
- r

‘electronic engineering’, 7|4l 3% ‘mechanical engineering’, &

‘engineering field’, Xt&Xt 3% cautomotive engineering’, &
‘environmental engineering’

GOl Ef OtO|'d data mining’, CIO|Ef B{7 “version of data’, Cl|O|E &3 ‘data
link’, 1% G|O| & ‘data measurement’, H|O|E{ & “data transmission’, Ci| O] Ef
=4I ‘data communications’, 23 O|O|H ‘input data’, HIO|E{ X2| ‘data
processing’, HIO|E{ 222 ‘data model’, &2 Cl|O|E ‘experimental data’, Ci| O| &
£ data analysis’

‘ds &7} ‘performance evaluation’, 7t &5 ‘evaluation criteria’, B7F T
‘valuation basis’, 7} L&} ‘subject of evaluation’,

PN

‘unit of valuation’, 7} 7| &

7} 2 method of evaluation’, ™7} Z 1} “evaluation result’,
‘evaluation system’

X0 O| 5 “gain control’, Xt K| O{ “train control’, %& X|0f “flow control’, 71 Xt
X 01 <electronic control’, M| O A|A & <control system?, X{| 0 &+ X| “control device’,
At X O] “industry control’, MO 7|5
control’, X[ 01 ‘3 & “control performance’, X O £ “control characteristics’, | Of

7}s “control function’, X0 7| =

‘control function’, &7 X|0f ‘process

‘control technology’

LHEl M-S “seismic performance’, Li=t ‘& “fire resisting capacity’, 84 235
‘performance warranty’, =& ‘85 ‘maneuvering performance’, ‘& 24
‘performance improvement’, s &7} ‘performance evaluation’, 85 7H
‘performance improvement’, X0 ‘& “control performance’

E & A Y “quality management’, =& 22| quallty control’, MH| A & quality
of service’, =& 2kt ‘quality improvement’, & 23 ‘quality model’, &2 H| 2
‘quality cost’, 7' & & ‘development quality’

07| @
2 H <soil pollution’, 2 HiZE “polluting emissions’, 24 @&
pollution’

A <air pollution’, 2 & =& ‘pollutant’, =& 2 & ‘water pollution’, E

‘environmental
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4.3 Comparison with the Korean Academic Word List

The third research question of the current study was whether there are high-frequency
words in CKEAT that were not identified in the KAVL. In other words, to what extent the coverage
of CKEAT by KEAVL differs from the coverage by KAVL. By comparing the coverage of the
two lists, it is possible to determine whether KEAVL actually contains words specific to the
academic texts in the engineering field and for academic language in general.

To answer this question, first, both lists were compared to measure overlap. The KAVL
contains 916 lemmas, while the KEAVL contains 830 lemmas. There are 240 words that overlap

between KAVL and KEAVL. Among the words that are both in KEAVL and KAVL but are not

in KLL are, for instance, selceng (52Z) ‘set-up’, kyumyeng (#/85) ‘investigation’, nochwul (#Z4)

‘exposure, disclosure’, ceha (# ) ‘fall, decline’, kipan (£#) ‘base’, yenkyey (Z£) ‘connection,

link’, cangay (/2%) ‘impairment, barrier’, hwaklyul (#%) ‘probability’, pilyey (£ #/) ‘proportion’,

celcha (&) ‘procedure’. However, the majority of the overlapping words are outside the hundred

most frequent words of KEAVL.

The analysis of the coverage of CKEAT by both lists also suggests that KEAVL covers
more tokens and more lemmas in the corpus in comparison to KAVL, as shown in Table 4.8. At
the same time, the advanced KAVL has a smaller coverage in comparison to KAVL. Nevertheless,
in order to interpret these results correctly, it is also important to remember that the KAVL has
some intersections with the KLL words that were previously excluded partially or entirely from

KEAVL.
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Table 4.8
Comparison of KAVL and KEAVL coverage in CKEAT

_ Lemmas % of lemmas
List Tokens covered = % of tokens covered
covered covered
KAVL 281,532 22.1% 635 2%
Full
322,052 25.6% 830 2.7%
KEAVL
Adv
158,700 12.1% 512 1.7%
KEAVL

As shown in Table 4.8, 635 out of 916 KAVL lemmas occurred in the corpus. Among
these words, only 313 passed the criteria of the current study (range, frequency, and DP). Thus,
the answer to the third research question is that present research has identified words that are
frequent across CKEAT but are not included in KAVL. Nevertheless, there is a small overlap
between the lists. The coverage of CKEAT by full KEAVL is also higher than KAVL’s coverage.
In other words, the majority of the selected words are frequent across different sub-fields of
engineering but do not frequently occur in all sub-corpora of the Corpus of Academic Texts of
Korean.

The results presented in this chapter will be discussed in detail in the next section of the

present thesis.

61



5 Discussion and Conclusion

This study was conducted to compile the word lists for international students of engineering
colleges in Korea. This final chapter of the thesis restates the research questions and reviews the
major methods of the study. The major sections of this chapter summarize the results and discuss
their implications.

As mentioned in Chapter 1, the current thesis was an attempt to contribute to the field of
Korean for Academic Purposes by compiling the vocabulary list for the students of engineering
majors. As described in Chapter 2, the list was built based on a Corpus of Korean Engineering
Academic Texts (or CKEAT) from 12 main sub-fields of engineering made for this study. The
corpus was then processed with a Python code, written by the author, that was made to generate
the Korean language word lists based on the set criteria. For this study, the main criteria were the
word range (occurrences in more than half of sub-fields), its frequency (> 100 times across the
corpus), and its variability (common across > 6 sub-fields). Moreover, | prepared a list for
intermediate-level and advanced level learners. For inclusion to the first list, a word must not occur
in the beginner and intermediate general Korean vocabulary (A and B levels in Korean Learner’s

List). For inclusion in the second list, a word must not occur in the Korean Learner’s List.

5.1 KEAVL

The current thesis presented KEAVL with intermediate and advanced parts. The full list
contains 830 lemmas and covers 25% of the corpus. The advanced part contains 512 lemmas and
covers 12% of the corpus. The list was compiled, taking into account such basic criteria as word
range and frequency. The same criteria were used by the majority of the previous studies
mentioned in Section 2.3.2. Nevertheless, unlike in the other studies, the present research used

word dispersion value as an additional criterion for a word to be included in the list. The dispersion
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value (in this study deviation of proportions proposed by Gries (2008)) allowed to identify how
equally the word is distributed across sub-corpora. Hence, it provided more precise results for the
word lists by selecting only words that appeared evenly between sub-corpora. Moreover, the
calculation of DP allowed taking into account the frequency of occurrence of words in relation to
the size of the sub-corpus where they appeared. It also made the results of the current study more
accurate since the words that were frequent only in one or several sub-corpora were excluded.
The importance of the dispersion measurements for the word lists creation can be better
demonstrated with an illustrative example: the output for the KEAVL compiled by the program
without dispersion filter contained 1189 words, while with dispersion filter activated, it contains

830 words, thus, 359 words were excluded based on the dispersion criterion. Among the excluded

words, for instance, was phokpal (£#%) ‘explosion’ that occurred in all sub-fields with a total

frequency of 366. At the same time, the word wenli (&Z#) ‘principle, fundamentals’ having the

same range and frequency was included in the list. However, if we look at Figure 5.1, which
represents a word’s variability across the sub-corpora, we observe a clear difference in word usage.
Thus, the dispersion measurement is crucial for word list compilation and should be considered in

future research devoted to vocabulary list compilation.
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Figure 5.1 Difference in distribution between two words with the same frequency

Furthermore, the current study differs from the previous studies because it provides word
lists for two different levels of proficiency. The decision to build two lists was motivated by the
fact that not all students start their degree in Korea with an advanced level of proficiency. The
requirement for language proficiency in the Korean-language programs is usually 3 or 4" level
(or gup) (B1 or B2, according to CEFR (Won, 2016)) which is equal to the intermediate level of
proficiency. Therefore, if the general vocabulary was completely filtered out to build the list,
students with an intermediate level of proficiency of Korean would have to learn some advanced
general vocabulary words that frequently occur across engineering texts on their own. That is the
reason why the KEAVL contains two parts: intermediate and advanced, where intermediate part
has some general vocabulary from the advanced level of KLL. Hence, by preparing KEAVL, it is
possible to give students required engineering vocabulary focus while at the same time, enrich

their advanced general vocabulary level. The advanced part, at the same time, was prepared for
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the highly proficient students who need to focus on the engineering-related words that rarely occur

across general language materials.

Another important feature of the lists is that they contain not only nouns but also verbs and
adverbs. Although the lists contain mostly Sino-Korean lemmas as it was described in Chapter 3,
some native Korean nouns, verbs, and adverbs also appeared in them. Some previous researches
considered only nouns (J. Park, 2018), and some added native verbs and adjectives as collocations
of the nouns (Nergui, 2015; Yeo, 2018). Notwithstanding, although native Korean verbs and
adjectives may rarely occur across academic texts, | believe that it is still important to take them
into account while compiling word lists. Therefore, KWordList, which was used for the
compilation of the lists, was not only set to retrieve nouns but also for the verbs, adjectives, and
adverbs. As a result of other POS inclusion, the intermediate level of KEAVL contains eight native
verbs. Furthermore, the native adverb tewuk ‘more and more, increasingly’, which was included
in the KEAVL, was one of the most equally distributed words across sub-corpora (DP = 0.13).
This once again shows the importance of considering other parts of speech for inclusion in the
word lists.

Another advantage of the list is that collocations are also provided for the majority of the
most frequent words in the list. It makes the list very useful since it gives not just a word but also
a phrase in which this word frequently occurs. This, in turn, greatly simplifies the process of
learning a new word because it gives a student a ready-made word sequence (Sinclair, 2004).

Concerning the implications of the lists, there are several areas for their application. First
of all, lists may be used for the development of Korean teaching materials in the area of engineering.
These words can potentially set up a vocabulary basis for special vocabulary workbooks and

training materials and be a reference for the Korean for engineering purposes textbooks.
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Second, these lists may be useful for curriculum developers. Since the number of
international students in Korea is growing steadily, | believe that more pre-university Korean
language preparation courses will appear. Therefore, these word lists may be used as materials for
pre-university curriculum development (for future engineering college students) by setting the
vocabulary focus of a program.

Third, the compiled lists may be essential for self-learners of Korean, and particularly for
the self-learners who are getting ready to apply to engineering colleges in South Korea. Students
who prepare for university admissions and study Korean academic vocabulary their given field on
their own are often not taken into account by the word list creators as potential users lists’
beneficiaries. At the same time, word lists can help such students no less than those who study
Korean by the developed curriculum. Unfortunately, many existing word lists, although available
online and in the appendices of the thesis, are difficult to find by the students who are not fluent
in Korean. Therefore, it was decided to make these lists as accessible on the Internet as possible.
KEAVLs are fully available online (www.topik-tips.com), and they are searchable both in English
and Korean.

Furthermore, since many language students now search for word lists and learn words on
the online platform Quizlet, for their convenience, words from the lists were divided into small
groups and published as a part of a single course on a Quizlet platform
(https://quizlet.com/class/13685648/). The most common word collocations were also included in
the course. Therefore, the Quizlet course and its availability on the website make these word lists
more available for future engineering students in South Korea from all over the world. Additionally,
it helps students who prefer the “cards” method of vocabulary learning by providing them with the

vocabulary in this format.
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Forth, the lists may be used as small dictionaries containing the most frequently occurring
engineering-related words not only by students but also by engineers who want to work or are
already working in South Korea. Furthermore, lists may be very useful for translators who work
with engineering companies and factories.

To sum up, the developed lists may be used for different purposes, from curriculum

development to self-learning. Moreover, they were made as widely available online as possible.

5.2 KEAVL and other lists for engineering students

This study is the first attempt to build a list of the Korean academic vocabulary that is
common for all main engineering subfields. Before, only separate vocabulary lists for engineering
sub-fields and PVL for engineering students were compiled. Naturally, it is important to provide
vocabulary help to the engineering students who have already claimed their specific major in
engineering colleges. Moreover, it is equally important to provide adequate preparation for first-
year engineering physics classes, since the physics vocabulary is highly specific. Nevertheless, as
it was stated in Chapters 1 and 2, some students may require some general engineering language
preparation. For instance, cases when a student is just preparing to go to the engineering college
and is not yet sure which major they will choose. Hence, KEAVL can provide general vocabulary
preparation for the international students to be able to read research materials from different
engineering sub-fields and to enrich their engineering vocabulary even before they claim a specific
major. Indeed, according to the coverage measurement results, KEAVL covers a higher percentage
of lemmas in CKEAT in comparison to KAVL. Hence, it can be a good addition to the existing
lists for engineering students.

The measurements of the coverage (done by the KWordList) of CKEAT by KAVL show a

result of 22% that is lower than the KEAVL coverage while the coverage of advanced KAEVL is
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lower. Nevertheless, it is important to keep in mind that KAVL has an intersection with the KLL

words that were excluded from the advanced KAEVL.

5.3 The role of KEAVL among other vocabulary lists for engineering students

As mentioned in Chapter 1, there are List of Physics Vocabulary for first-year engineering
students (Park, 2017), and technical vocabulary lists for automobile (Kim, 2015), electrical and
electronics (Park, 2017), mechanical (Lee, 2014) and textile engineering (Nergui, 2015).

Physics is an obligatory class for all first-year engineering students regardless of the sub-
field they will major in. Therefore, physics vocabulary is very important for engineering college
freshmen. However, it was decided to check how often the physics vocabulary is used beyond
physics classes, particularly across CKEAT. As a result, 11.4% of the corpus was covered by the
vocabulary from the PVL (see Table 5.1). This percentage was calculated with the list as it is.
Hence, it should not be summed with other lists coverage in the corpus because they have some
overlap with PVL.

Table 5.1
Comparison of the PVL and KEAVL coverage in CKEAT

] Lemmas % of lemmas
List Tokens covered = % of tokens covered
covered covered
PVL 148,836 11.4% 485 1.6%
Inter
321,674 25.6% 830 2.7%
KEAVL
Adv
158,700 12.1% 512 1.7%
KEAVL

Among the words in PVL, only 116 occurred evenly across the corpus. Among these words

there are peykthe ‘vector’, taylyu ‘convection current’, kansep ‘interference’, songsin
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‘transmission’, kikwu ‘apparatus, machine’. Therefore, even PVL words occur in CKEAT, not all
of them are typical for the majority of the engineering sub-fields.

Nevertheless, the coverage of the conjoint KEAVL and PVL in CKEAT was also measured.
It turned out that two lists cover 36% of all words in the corpus, which is relatively high. Thus, by
learning both lists, students can improve their understanding of the engineering academic texts
from different sub-fields. To illustrate the coverage of both lists together, a random passage
(Passage 4) from the corpus was selected. The words that are covered by the KEAVL are bold-
faced, and the words that are covered by the PVL are underlined. Out of 91 Korean words
(compounded nouns were counted as two nouns), nine words are exclusively presented in PVL,
seventeen words are exclusively presented in KEAVL, and four words are presented in both of

them. Therefore, the coverage of the following passage by these lists together is 33%.
Passage 4

70l FZ(photo electrode 2t counter
Gz 2|0 Ay HsfE= fE 0

electrode), BHEX| Lt

O
=
AL, 0| A HofZE

ULt RLE7F ZotEl %Y HEfo| 2y Toid2 UK HE 58 [HME
P ZEE 7N AR, AME7(ZH SO T 0| =5 L= 2LEA =H 2%}
erddo XM EME €2Z = UCks THEE A 7rX| 2 ULt E35| Hsfde
R QE2 A 735 Al g7 ZAt| 2HetY EoiE REY & AL, 29 Mgt
=200 g o2 F& M&E2| module grid £ & Z5HA| oha|str| = Lk

‘In general, dye-sensitized solar cells consist of two electrodes (a photoelectrode and a
counter electrode), semiconductor nanoparticles (mostly titanium dioxide), dye, and liquid
electrolytes, with a dual liquid electrolyte component closely related to the long-term stability of
the device. The volatile electrolyte solution containing iodine has an excellent advantage in terms

of energy conversion efficiency but also has the disadvantage that if the electrolyte leaks or
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evaporates during the use period, it may cause a fatal problem in the stability of the device. In
particular, the iodine component of the electrolyte may cause chemical decomposition of the dye
molecule when it is operated for a long time, and may seriously destroy the module grid of the

metal component by the action of a small amount of oxygen and water.’

The technical vocabulary lists for the engineering sub-fields were made by exclusion of
KLL and KAVL lemmas from the corpora. Nevertheless, as it was shown in Section 4.2, KEAVL
has better coverage of CKEAT in comparison to KAVL. Hence, it can be a good alternative to
KAVL for engineering technical vocabulary list creation. This is because, it can filter out the
vocabulary that is typical not just for all academic texts, but particularly for the academic texts in
engineering. Thus, it can provide more precise results on a technical vocabulary of a particular
field.

The technical vocabulary list for mechanical engineering, for instance, has 137 lemmas
overlapping with KEAVL. Thus, knowing words from KEAVL before starting technical
vocabulary education may benefit students and provide them with basic engineering vocabulary.

To sum up, KEAVL could become an alternative to KAVL for future engineering students
and also be very helpful for engineering technical vocabulary lists creation. Moreover, KEAVL
may be a significant addition to the PVL for students to learn at the beginning of their education.
Both lists, together with basic and technical vocabulary, can potentially increase the number of
known words in a subfield's texts up to 95%.

The measurements of the coverage of the Physics Vocabulary List for the engineering
students in CKEAT also showed a low percentage of coverage. Therefore, it is possible to say that
KEAVL could be a good vocabulary basis for the international students who have started their

degree in engineering, and are having classes related to different sub-fields of engineering. The
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results of the PVL and KEAVL joint-coverage in the corpus show a number of 36% of CKEAT.
Thus, even PVL alone has a relatively low coverage in the corpus, it can be a good start for
engineering students, and KEAVL can be the next stage of their vocabulary learning process. This
is to say, since physics classes are obligatory for first-year engineering students, first, their
vocabulary focus should lie in the PVL. Nevertheless, for the following stage of their education,
when they are attending more specific classes in different fields of engineering, their vocabulary
focus could be switched to KEAVL. Having both vocabulary lists covered, students may be able
to understand almost 50% of textbooks and research articles, while general vocabulary covers the
rest.

Then, after a decision to focus on a specific engineering sub-field (i.e., mechanical
engineering), a student may focus on the technical engineering vocabulary lists. For instance, the
Mechanical Engineering Vocabulary List, Textile Engineering Vocabulary List, Electronics and
Electrical Engineering Vocabulary list. Therefore, KEAVL may be a good “transition list” from a

vocabulary of physics to the more narrow-focused engineering vocabulary.

54  The program

The equally important outcome of the current study is the KWordList script that can create
word lists for the Korean Language. The current study is not the first to use programming in the
word list creation process (Choe, 2016; Lei & Liu, 2016). Nevertheless, unlike the previous studies,
the script developed in this study is fully reusable. It was written to create not only KEAVL but to
be used by other researchers in the future. The script is fully available on GitHub, the online
platform to share code (https://github.com/HelgaKr/KWordL.ist).

The KWordList is able to compile lists based on the corpus and take into account such

criteria as range, frequency, and variability. It also can search for the collocations of the words in
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the list (bi-grams and tri-grams). Additionally, it can process large corpora, a corpus with many
sub-corpora, and even some small texts in the .txt format and UTF-8 encoding. For this study, a
corpus with sub-corpora was processed, however, another type of corpus may be set at the
beginning with the program.

As well as a corpus type, a range and frequency parameters can be set individually
depending on the researchers’ objectives. For the collocations, frequency of their occurrence and
a maximum number of them can also be set. Moreover, KWordList can count the dispersion of the
word distribution in the case of the sub-corpora. Nevertheless, it does not work like a filter for the
words, and the final decision whether to include the word with low variability or not is up to the
researcher.

Finally, the KWordList also can calculate the size of the corpus by tokens and lemmas,
coverage of KLL and KAVL, and coverage of the built list in the uploaded corpus both among
tokens and lemmas if it is required. As mentioned in Chapter 2, a modified lexeme approach is
used in this study. Hence, the SK nouns in predicative forms are counted together with the SK
noun forms.

As a result, the program can process a corpus containing 1 million tokens along with sub-
corpora to give an output table with the word, range, frequency, and collocations in approximately
20-30 sec. If the program also calculates coverage measurements, the processing time of 1 million
tokens may increase up to 1 minute (though, the processing time may vary depending on the
computer processing power’). This short processing time may significantly speed up the process
of building word lists for the Korean language and let researchers concentrate more on other

important objectives. Furthermore, the adjustable list building settings allows comparing the

17 For the following study the computer with AMD Ryzen™ 7 3700X was used. It has eight CPU cores, sixteen threads
and 3.6GHz base clock.
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results with different parameters and choose the settings that provide the shortest list and the best
coverage.

The flexibility of the KWordList makes it useful not only to KAP researchers but also for
teachers and students. Teachers can use this program to create small word lists for reading and
listening in-class activities. At the same time, students may use this program to create word lists
for their own purposes, i.e., lists of words for extracurricular readings.

Moreover, an important feature of the KWordList is that it can filter out different levels of
vocabulary and not all of it. Thus, it can build wordlists for students of different levels of
proficiency in Korean, which also expands the scope of the program. In order to provide a guideline
for future users of the program, the detailed description and recommendations were added to the
GitHub with the script itself (https://github.com/HelgaKr/KWordList/blob/master/README.md).

Nevertheless, it is important to mention the limitation that the program has. When it
excludes the words from the KLL or KAVL to build a list, it does not take into account the meaning
of the word in a particular case. Therefore, a situation where a word in the researcher corpus has a
different meaning from the word that was added to KLL and KAVL lists is possible. Hence, it is
the task of the researcher to verify if the meaning of the excluded word coincides with the meaning
of the word in the corpus. The possible solutions to make this task easier and less time-consuming
may be advised here. Another beneficial feature of the KLL and KAVL is that both contain the
number of the word meanings as it is stated in the Standard Korean Language Dictionary. The
KWordList, in turn, has an optional function to save all the excluded words from each list in
separate .txt files. Consequently, after the first trial of compiling the word list, researchers can look
through the words that were excluded, find if some of these words are presented by a certain

meaning in the KLL or KAVL, and check if the excluded word has the same meaning. In the case
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of this study, only a few instances were found, however, it is still very important to doublecheck
this information so not to exclude the word important for the list unintentionally.

Moreover, it is also important to check the context in which words from the built list
occurred in the corpus. Again, it is necessary to prevent the cases when the same word with
different meanings is included in the list as one entry. Therefore, for the lists developed on the
basis of a large corpus, it is essential to check each entry carefully. Mainly, it is the case of the SK
nouns that have the same written representation but different Chinese origin words (example may
be found in Section 4.1).

Another important aspect to keep in mind while developing lists with the program is the
possible cases of the different spelling of borrowed words. In the case of this study, two different
spelling versions of the English word “algorithm” were identified: alkolicum and alkolitum. As
mentioned in Chapter 4.1, both occurred frequently, and for the list, the one entry for both versions
was done, and the frequency of their occurrence was summed. Unfortunately, in the course of the
current study, a possible computational solution for this problem was not proposed. Thus, although
in Korean such cases are very rare, it is recommended to check if foreign language borrowings
that occurred in the corpus have two or more spelling variants in Korean.

To conclude, while the program can process the entire corpus in minutes, it still has its
limitations, and thus inspection of the results by the researcher is still necessary. The KWordList
is planned to be improved considering its limitations and to be reworked as an online version in

the future.

5.5 Conclusion
The current study presented the first word list of Korean academic vocabulary for

engineering fields, which is divided into two levels of Korean language proficiency (intermediate
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and advanced). Information regarding word list lemma collocations was also collected.
Additionally, the English translation and origin words were added to the final versions of the lists.

The coverage measurements showed that KEAVL covers a substantial part of the tokens
in CKEAT. Moreover, the KEAVL has better coverage than the KAVL in the corpus, which makes
it a good alternative to KAVL for engineering students. KEAVL provides them with an academic
vocabulary set that is widely used across all main engineering fields. Moreover, it was also shown
that KEAVL, in combination with KLL and PVL, boosts the coverage of words in the corpus, thus
it is more likely to help learners understand the majority of the lemmas in academic engineering
texts. Furthermore, in combination with technical vocabulary lists for their sub-fields, it may give
students a nearly complete reference source for the reading and listening comprehension for
engineering academic vocabulary in Korean.

Additionally, the present study has developed KWordL.ist, a tool that automatically creates
Korean word lists based on the corpora data provided by other researchers or teachers. It has many
different options that may be customized according to the purposes of the study. Therefore, it may

contribute to further development of the KAP field and the word list creation process in particular.
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Appendix A.

Sub-field of Engineering
and letter code
General (GE)

Mechanical (ME)

Aerospace (AE)

Computer (CS)

Chemical/Biological (CB)

Electrical/Control (EL)

Civil/Environmental (CE)

Selected Korean engineering academic journals.

Journal Title (English) and
number code

Journal of Korea Academia-
Industrial cooperation Society (1)

Fire Science and Engineering (2)

Journal of the Korean Society of
Mechanical Technology (3)

Auto Journal (4)

Aerospace  Engineering and
Technology (5)

Journal of the Korean Society for
Aeronautical & Space Sciences

(6)

Journal of The Korea Society of
Computer and Information (7)
Journal of Digital Contents
Society (8)

KSBB Journal (9)

Polymer Science and Technology
(10)

Journal of Korean Institute of
Electrical Engineers (11)

The transactions of The Korean
Institute of Electrical Engineers
(12)

Journal of Korean Society of
Environmental Engineers (13)
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Korean Society of Mechanical
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Korea Aerospace Research Institute
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Digital Contents Society
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The Polymer Society of Korea

The Korean Institute of Electrical
Engineers
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Journal of the Korean Institute of
Rural Architecture (16)

Journal of the Society of Korea
Industrial and Systems
Engineering (17)

Journal of Korean Institute of
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Journal of the Society of Naval
Acrchitects of Korea (19)

Journal of Ocean Engineering
and Technology (20)
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A

rty
L
ru
ot

m
_|ok

=
rot
A
e
ot
rr
Mo
ik}

-4
P

ofr =

rot
H
i
[}
A
ot
fr
Ho

_|Ok

A

>
e
ox
08
Rl

o
for

>
0

_|Ok
E

=
rot
rz
18]
OH
1o
ot
al

I
ot
P
rx
10t
r
o

_|ok

rot
o
0Q
OH
iy
ot
Pal

H

1989-now

1998-

1999-

2000

1975-now

1991

1987

2002-now

1997

1997-now

1963-now

Korea Concrete Institute

Architectural Institute of Korea

Korean Institute  of  Rural
Architecture

The Society of Korea Industrial and
Systems Engineering

Korean Institute of Industrial
Engineers

The Society of Naval Architects of
Korea

The Korean Society of Ocean
Engineers
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Appendix B.

Research articles selected for the corpus.

o . Year  of
Code Journal | Title in English oublication
GEOO01 |1 Mediating Effect of Career Preparation Behavior on Nursing Professionalism Related Factors of Nursing Students 2019
GEQ02 |1 Implementation of abnormal behavior detection system based packet analysis for industrial control system security 2018
GEO03 |1 Analysis of Fish Blocking Effect using Illuminance Difference 2017
GE004 |1 Assessment of Elderly’s Isokinetic Muscle Function, Flexibility and Balance in a Region of Seoul 2016
GEO05 |1 Thermal Design of a Cooling Coil for Building Air Conditioning 2015
GEQ06 |1 Study of the Factors Related to the Labor Market Transition of Job Injured Workers 2014
GE007 |1 Disk Sector Antenna fed by CPW for UWB Communications 2009
GE008 |1 The Modification of Serial Cadastral Map and Its Applications to Notification of Topographical Maps 2011
GE009 | 1 A Study on the Formation Plan of Green Cluster by Sectoral Type for the Enhancement of Regional Competitiveness in 2013
Green Industry
GEQ10 |1 A case study on troubles analysis and diagnoses of passenger car's engine based on OBD 2006
GEO11 |1 Identification of Thermal Flow Boundary Conditions for Three-way Catalytic Converter Using Optimization Techniques 2010
GEQ12 |1 A Study on Evaluation System of River Levee Safety Map to Improve Maintenance Efficiency and Disaster Responsiveness | 2018
The Impact of Reviewer Professionalism and Expectation on the Intention to Watch: A Comparison between Commercial
GEO13 |1 and Art Films 2012
GEola |1 Investigation of the BSR Noise characteristics in Seat Cushion-frame with respect to Vibration Durability Test Using Multi- 2014
simulator
GE015 |1 Factors Associated with Patient Safety Care Activity among Nurses in Small-Medium Sized General Hospitals 2019
GE016 | 2 A Study on Fire Features of Double-Skin Facade Structure by Using Fire Simulation (FDS) 2014
GE017 |2 An Experimental Study on Structural Behaviour of Asymmetric H Beam Slimfloor under Load Condition in Fire 2011
GE018 | 2 Application Study of Design Fire Curves for Liquid Pool Fires in a Compartment 2017
GE019 |2 Analysis of the Situation of the Volunteer Fire Brigade in Japan 2011
GE020 |2 Fire Alarm Sound Transmission in Apartment Units 2018
GE021 |2 A Study on the Optimum Disaster Mitigration Activity to Establish the Early Counter System on the Industrial Accidents 2010
Changes in Fire Characteristics according to the Distance Between the Fire Source and Sidewall in a Reduced-Scale
GE022 |2 2019
Compartment
GE023 |2 Toxicity Evaluation of the Combustion Products from Synthetic Wood as Internal Finish 2016
GE024 |2 Improvement Proposal for the Fire Suppression Systems of Open Parking Lots 2016
GE025 |2 A Study on the Electrical Fire Risk of Terminal Block Due to Single and Composite Cause 2015
GE026 | 2 A Study on the Effects of Various Disk Shape of Hydrant on the Pressure Drop 2013
GE027 |2 A Study on Improving Role of Firefighting Service Toward an Aging Society 2012
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Code

Journal

Title in English

Year of

publication
GE028 | 2 A Study on the Reliability Analysis and Risk Assessment of Liquefied Natural Gas Supply Utilities 2003
GE029 |2 A Study on the Application of the Electronic Approval System for the Fire Officer 2006
GEO30 | 2 Development of Road-Map on Evaluation of Fire Resistance Performance 2009
MEO004 | 3 Dynamic perfomance model analysis for six-wheels drive vehicles 2019
MEOO5 | 3 Numerical Analysis on Heat Transfer Characteristics of Ventilated Disc Brake with Holes 2018
MEOQ06 | 3 A Study on Heat Transfer Characteristics according to Block Shapes in a Horizontal PCB Channel 2017
A Study on Velocity Distribution Characteristics of Exit Section and Downstream Straight Length in Square Curved Duct
MEQ007 | 3 d 2016
According to Angle Shape
MEO08 | 3 Study of Strawberry High-Density Cultivating System using Movable Bed 2016
MEO09 | 3 Nonlinear Control of Pneumatic Cylinder Actuators with Random Friction Nature 2015
MEO10 |3 A Numerical Study on the Heat Transfer of a spiral type EGR Cooler for Diesel Engine 2014
MEO11 |3 Environment Noise Influence Evaluation for remove of Military Training Center 2013
MEO12 |3 Development of Pressure Measurement Monitoring System and Its Performance Evaluation in Ullage Space of Cargo Tank | 2010
MEO13 | 3 Study on characteristics of cold temperature separation for cooling of charging air in a vortex tube 2012
MEQ014 | 3 A study on motion analysis of 1-D.0.F MEMS manipulator 2009
MEO15 |3 Evaluation of stress Intensity Factor using Boundary Element Alternating Method 2008
MEO16 | 3 A Study on Engine Performance of the Ignition Spark Timing Conversion for LPG/Gasoline Bi-fuel Vehicle 2011
MEO17 | 3 Comparison of Shock Isolation Characteristics using Rubber Washer 2017
MEOQ018 | 3 The Suggestion of Finite Element Modeling Method for Structural Design of Automotive Body 2019
MEO19 |3 Vehicle Compatibility in Car-to-Car Frontal Offset Crash 2001
MEO020 | 4 Navigating of EU Environmental Regulation for Tire 2009
MEO021 | 4 Prospect od DME Production Technology and Utilization 2003
MEQ022 | 4 Trends in Telematics Based or Networks for Vehicle 2005
MEO023 | 4 The legislative Process of Special Act on Seoul Metropolitan Air Quality Improvement and Problems to be Solved 2004
MEO024 | 4 Development of Common Rail Injection System for HSDI Diesel Engine for Passenger Car 2001
MEO025 | 4 Study on the application of ergonomics to AVHS 2000
MEO026 | 4 Development Trend of Car Seat Technology 2009
MEO027 | 4 DE-NOx technology using plasma / catalyst complex system 2000
MEO028 | 4 The Technology of Automative Suspension Systems 2009
MEQ29 | 4 Technology Trends of Airbag Control System (Smart Airbag Control Technology) 2000
MEO030 |4 Trends of LPG Automative 2002
MEO31 |4 A Study on Development of Competency-Based Curriculum with Automative-Repair Occupational Standards 2004
MEO032 | 4 Atomization Characteristics in the CDI Engine 2000
MEO033 | 4 Analysis of SUV Rollover due to Tire Characteristic Factors 2009
AEQ004 |5 TVC Actuation Tests and Analyses for Real-Sized Kick Motor Assembly of KSLV-I 2007
AEQ005 |5 Attitude SCAS Design for 40% Scaled Smart UAV 2007
AEQ006 |5 Development of the SUAV Drive System - Design and Analysis 2008
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AEQ007 |5 Introduction and Application of Worst Case Analysis in Space Environment 2006
AEQ008 |5 Worst Case Analysis for General Conventional Linear Regulator 2007
AE009 |5 Study on the Aileron Reversal Characteristics of CUS Composite Aircraft Wings 2009
AE010 |5 FDTD Analysis of the Mutual Coupling Between Closely Placed IFAs 2010
AEO11 |5 Transportation of KSLV-1 FM unit 2 VEB Assembly 2011
AEQ012 |5 The Result in Quality Management Activity of Propellant and Compressed Gases during the Operation of KSLV-I 2010
AEOQ13 |5 Attitude analysis induced by the disturbances on COMS using the received telemetries during normal mode 2012
AEO14 |5 Development of Operator Training System Using COMS Simulator for Provision Against Contingency Situation 2012
AEQ15 |5 Development of Main Wing Structure of Long Endurance Electric Powered UAV 2013
AEQ16 |5 Analyzing Season and Place of Mars Dust Storm 2013
AEQ17 |5 COTS Based Air Data Recording System for SmartUAV 2010
AE018 |5 Study on the Thruster Plume Behaviors using Preconditioned Scheme and DSMC Method 2009
AEQ19 |6 Data Quality Analysis of Korean GPS Reference Stations Using Comprehensive Quality Check Algorithm 2013
AE020 | 6 Design and Analysis of Flexbeam in SNUF Blade Equipped with Active Trailing-Edge Flap for Helicopter Vibratory Load 2018
Reduction
AE02L | 6 Unsteady Three-Dimensional Analysis of Transverse Fuel Injection into a Supersonic Crossflow using Detached Eddy 2009
Simulation Part | : Non-Reacting Flowfield
AEQ22 | 6 Numerical Study about the Effect of Continuous Blowing On Aerodynamic Characteristics of NACA 0015 Airfoil 2006
AEQ023 | 6 A Study on the Deep Neural Network based Recognition Model for Space Debris Vision Tracking System 2017
AE024 | 6 System Development of SCSky CanSat With Smart Phone and Wide Swath Scan Camera Mechanism 2017
AE025 | 6 Autonomous Formation Flight Tests of Multiple UAVs 2010
AE026 | 6 A study on the material mechanical properties and the flexural wrinkling of foam-filled sandwich beams 2003
AE027 | 6 A study of structural response of pipes due to internal gaseous detonation of hydrogen - and hydrogen - air mixtures 2008
AE028 | 6 Power System Optimization for Electric Hybrid Unmanned Drone 2019
AE029 |6 Characteristics and Key Parameters of Dual Bell Nozzles of the DLR, Germany 2015
AEQ030 |6 Optimum design analysis of ICP(Inductively Coupled Plasma) torch for high enthalpy thermal plasma flow 2012
Analysis of Relations between Ice Accretion Shapes and Ambient Conditions by Employing Self-Organization Maps and
AEO031 |6 . . 2011
Analysis of Variance
AE032 | 6 Development and Validations of the Aerodynamic Analysis Program of Multi-Rotors by Using a Free-Wake Method 2007
Aerodynamic Shape Optimization of Helicopter Rotor Blades in Hover Using a Continuous Adjoint Method on Unstructured
AEQ033 | 6 Meshes 2005
cso04 | 7 Transactions Ordering based Secure Concurrency Control Scheme 2005
CS005 | 7 Ultra-light Mutual Authentication Scheme based on Text Steganography Communication 2019
CS006 | 7 The design methods of Infrared Camera with Continuous zoom 2016
Cs007 |7 Improved User Anonymity Authentication Scheme using Smart Card for Traceability 2012
cso08 | 7 A Study on Automation about Painting the Letters to Road Surface 2018
CS009 |7 A Handoff Improvement Method for AP Choose Guarantee Network Performance of Mobile Node in Wireless LAN Systems | 2010
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Cs010 |7 A study on the Necessity of the Death Penalty in the Information Society -Focused on the misjudgement cases 2014
CS011 | 7 Person Tracking by Detection of Mobile Robot using RGB-D Cameras 2017
cs012 |7 Effective Automatic Foreground Motion Detection Using the Statistic Information of Background 2015
CS013 | 7 A method to compute the packet size and the way to transmit for the efficient VolP using the MIL-STD-188-220C Radio 2008
Cso14 | 7 2017
CS015 |7 Design of High-Speed Parallel Multiplier with All Coefficients 1’s of Primitive Polynomial over Finite Fields GF(2m) 2013
Cs016 | 7 Type Classification of Korean Characters Considering Relative Type Size 2006
Fuzzy Theory and Bayesian Update-Based Traffic Prediction and Optimal Path Planning for Car Navigation System using
Cs017 |7 L7 o - 2009
Historical Driving Information
cs018 | 7 Case Study on Global Software Education in Schools 2019
CS019 | 8 A study on factors Affecting Performance Assessment of Small and Medium Business R&D Project 2018
CS020 | 8 A Plan to Maximizing the Visual Immersion of 3D Media Art 2015
Cs021 | 8 Analysis of long exposure noise and high sensitivity noise pattern of digital camera 2019
CS022 | 8 A Study on Methodology for Protection of Malicious Traffic in Groupware Network System 2007
CS023 | 8 Analyzing the market of corporate e-learning 2009
CS024 | 8 Design and Implementation of User Feedback Block Editor for Dynamic E-Book 2017
CS025 | 8 Sematic search of documents using ontology 2014
CS026 | 8 A Study for a Method of Designing of Security Domain Infrastructure and Its Efficiency Measuring 2010
CS027 | 8 An Architecture Analysis and Current Status of Games on Demand 2007
CS028 | 8 Multimedia Contents Dissemination using Mobile Communication and Opportunistic Networks 2013
A Study of Library and IT Services Improvement for enchancing the Domestic Reading Disabled People's Information
CS029 | 8 - 2011
Accessibility
CS030 | 8 The impact of emotional storytelling on brand attitude- compare to humor advertising 2014
CS031 | 8 Following media development, a Study about the convergence of comics and multimedia 2012
Design and Development of e-Learning Contents for the NCS Vacational Core Competencies: Focusing on Interpersonal
CS032 | 8 Competency 2016
CS033 | 8 A Study for Electronic Surveillance (RFID,CCTV,Electronic Resident Card) in Augmented Reality Environment 2006
CB004 |9 Recent Advances in Tyrosinase Research as An Industrial Enzyme 2014
Antibacterial Activities of Fermented Sayuksan Ingredient Extracts for Multidrug-resistant Strainsfor Multidrug-resistant
CB005 |9 Strains 2014
CB006 |9 Study of Effectiveness of Antimicrobial on Restraining Formation of Biofilms on the Surface of Aluminum 2015
CB007 |9 Optimization of Cellulase Production from Paenibacillus jamilae BRC 15-1 2015
CB008 |9 Live Cell Detection of Monoclonal Antibody Light and Heavy Chain mRNAs using Molecular Beacons 2016
CB009 |9 Development and Evaluation of Gastro Retentive Floating Matrix Tablet Containing Valsartan Solid Dispersion 2016
CB010 |9 Antioxidant Activity of the Extracts Derived from Korean Native Acer mono Max. 2017
CBO11 |9 Separation and Purification of Antimicrobial Substance from Syzygium aromaticum Merrill et Perry for Treatment of 2018

Microbial Vaginosis
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cBo12 |9 Antibacterial and Proteomic Effects of Legionella pneumophila JK-3 Exposed to Green Tea Catechin, Epigallocatechin 2019

Gallate (EGCG)
CB013 |9 Inhibition of Melanogenesis by Domestic Bamboo Leaves (Sasa coreana Nakai) Extract in B16F10 Melanoma Cells 2018
CB014 |9 Nanomaterials with Peroxidase-like Activity for Biosensor Applications 2019
CB015 |9 Identification and Characterization of Hemolytic Bacillus cereus Isolated from Commercial Ssam-jang 2017
CRO16 |9 Propiotic Properties anq Inhibitory Act_ivity o_f Lactic Acid Bacteria Isolated from Vaginal Microbiota of Korean Women 2019

against Gardnerella vaginalis and Candida albicans
CB017 |9 Inhibition of Melanogenesis by Domestic Bamboo Leaves (Sasa coreana Nakai) Extract in B16F10 Melanoma Cells 2018
CBO18 |9 Characterization_ and _Inhibitory Activity of Lactqbacillus plantarum !\/IG_989 and La(_:tobaci_llus fermentum MG901 Isolated 2016

from Vaginal Microbiota of Korean Women against Gardnerella vaginalis and Candida albicans
CB019 | 10 Biosensing Platforms Based on Micro and Nanoscale Structures 2015
CB020 | 10 Colorless and Transparent Polyimide Films for Flexible Displays 2012
CB021 | 10 Self-Healing Polymers Based on Covalent Bond Formation 2014
CB022 | 10 Enhanced Power Conversion Efficiency in Organic Photovoltaic Devices with Plasmonic Effect 2015
CB023 | 10 Printed Electronics: High Resolution Printing Technology 2007
CB024 | 10 Solid=State Dye-Sensitized Solar Cells Based on p-Type Semiconductors 2010
CB025 | 10 Recent Patent Trends in Polymer Nanotechnology 2005
CB026 | 10 Enhancing Viability of Transplanted Islets by Using Biometric Polymer to Cure Type | Diabetes Mellitus 2011
CB027 | 10 Synthesis and Characterization of Materials Based on Ladder-Type Phenyless 2009
CB028 | 10 Directed Self-Assembly and Block Copolymers 2008
CB029 | 10 Technology Trends of Organic Light Field Effect Transistors 2006
CB030 | 10 Current Trends in Thermally Conductive Polymer Composites 2013
CB031 | 10 Development and Application of Nanoclay Polymer Nanocomposite 2007
CB032 | 10 Polymeric Materials for Lithium-lon Batteries (Separators and Binders) 2013
CB033 | 10 Dendrimers as Delivery Carriers of Bioactive Agents 2004
ELO04 |11 Carbon Material Industry Trends and Directions for Energy Storage 2017
ELOOS5 |11 Overseas Deployment Case of Electric Vehicle Charging Demand Smart Monitoring System 2019
ELOO6 | 11 3D Digital Breast Cancer Diagnosis Technology Using Fusion Image 2017
ELOO7 |11 Trend Analysis of Semantic Segmentation Technology Using Deep Learning 2018
ELO08 |11 Technical Trends in Electrical Storage System (EES) Application by Fields 2016
ELO09 |11 Home Health Care System 2004
ELolo | 11 \I/s:#iisle;elated to introduced environment, technology status, distribution policy, and economic performance of electric 2010
ELO11 |11 Research Trends in Wind Power and HVDC 2015
ELO12 |11 Technical guidelines for lightning protection according to IEC 62305 2014
ELO13 |11 Impact of Large Wind Farms on Smart Grids 2013
ELO14 |11 Power System Status and Major Improvements of APR1400 2011
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ELO15 |11 Development Direction of Island Railroad Train Control System and Future Transportation 2008
ELO16 |11 Element Technologies of Autonomous Family Machine 2002
ELO017 |11 Insulation diagnosis technology of low voltage induction motor by partial discharge measurement 2006
ELO18 |11 Current Status and Challenges of Message Text Training 2016
ELO19 |12 Modeling of BLDC Motor Driving System for Platform Screen Door Control applied Fuel Cell Power Generation System | 2017
ELO20 |12 Improved Model Predictive Control Method for Cascaded H-Bridge Multilevel Inverters 2018
EL021 |12 Estimation of Insulation Life of PAI/Nano Silica Hybrid Coil by Accelerated Thermal Stress 2019
ELO022 |12 Wireless Power Transfer System Based on Semi-random Magnetic Flux 2017
EL023 |12 A Study on the Efficiency Evaluation Standard and Regulation for Electric Motor Systems 2016
ELO24 | 12 A Study on Deterioration Evaluation Method by Condition Monitoring and Diagnosis for Aging Oil-immersed Power 2014
Transformers
EL025 | 12 A Study of Automatic Multi-Target Detection and Tracking Algorithm using Highest Probability Data Association in a 2007
Cluttered Environment
ELO26 | 12 Power Balancing Strategy in the Microgrid During Transient 2010
ELO027 |12 Design of Gas Identification System with Hierarchical Rule base using Genetic Algorithms and Rough Sets 2012
EL028 | 12 Analysis for the Ferroresonance on the Transformer by Overvoltage and Prevention Measures 2015
EL029 |12 Analysis of Sequence Impedances of 345kV Cable Transmission Systems 2013
A Study on Static Situation Awareness System with the Aid of Optimized Polynomial Radial Basis Function Neural
ELO30 | 12 Networks 2011
The Optimal Operation of Distributed Generation Possessed by Community Energy System Considering Low-Carbon
ELO31 | 12 Paradigm 2009
EL032 | 12 Study on the Esti_ma_ttion _of Seas_onal _Ambient Current for the Application of Ambient Adjusted Line Rating(AAR) in 2017
Overhead Transmission Lines Using Risk Tolerance(RT) Method
ELO33 | 12 A Study on Reliability Characteristic Curve of Transmission & Substation System considering Device Fault's Uncertainty | 2008
CE004 | 13 A numerical Study for Improvement of Indoor Air Quality of Apartment House 2009
CEO005 | 13 Enhanced Bio-hydrogen Production from pretreated microalgal waste 2019
CEO006 | 13 Unit Mass Estimation and Analysis from Fiber Dyeing and Finishing Facility Nearby Nakdong River Basin 2009
CEO007 | 13 Multidimensional Dynamic Water Quality Modeling of Organic Matter and Trophic State in the Han River System 2013
Preparation of Birnessite (3-Mn0O2) from Acid Leaching Solution of Spent Alkaline Manganese Batteries and Removals of
CE008 | 13 1-naphthol 2016
CEO009 | 13 A feasibility Study on the Movement Control of Particulate Enforced by Electrodynamic Force 2018
CEO10 | 13 glr;?]rtacteristics of Water Quality Change of Urban River according to Installation of Interceptors and Wastewater Treatment 2014
CE011 | 13 Analysis of Energy Savings and CO 2 Emission Reductions via Application of Smart Grid System 2017
CEO12 | 13 A Study on Operating Condition of Test-Bed Plant using Membrane filtration of D Water Treatment Plant in Gwang-Ju 2017
CE013 | 13 Assessment of Strategy and Achievements of Eco Industrial Park (EIP) Initiative in Korea 2014
CEO014 | 13 A Study of Burcucumber Biochars to Remediate Soil Pb Considering GWP (Global Warming Potential) 2015
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CEO15 |13 Photocatalytic Oxidation of Arsenite Using Goethite and UV LED 2017
CEO16 | 13 Applicability of Theoretical Adsorption Models for Studies on Adsorption Properties of Adsorbents(l1) 2011
CEQ017 |13 Study on the Quantitative Analysis of Styrene Oligomers Originated from Styrene-based Plastic Polymer Materials 2019
CE018 | 13 Field Application of Waterworks Automatic Meter Reading and Analysis of Household Water Use 2012
CEO019 | 14 Behavior and Design of Hybrid Coupled Shear Wall Composed of Concrete Wall and Steel Beam 2005
CE020 | 14 Quality Control of Mass and Hot Weather Concrete in the Middle East Countries 2008
CE021 | 14 Development of High-Strength in 600, 700, 800MPa Class of Yield Strength and Seismic Resistant Steel Deformed Bar 2010
ce022 |14 Shgar Capacity of RC Beams and Seismic Performance of RC Buildings and Bridge Piers with High-Strength Steel 2010
Reinforcement
CE023 | 14 Volumetric Stability and its Significance in Concrete 2005
CE024 |14 Shrinkage Properties Evaluation of High Strength Concrete for Control of Column Shortening 2014
CE025 | 14 Advanced Technology of Dam Concrete 2004
CE026 | 14 Mix Proportioning and Constructability of Lightweight Aggregate Concrete 2011
CE027 | 14 Design of UHPC(UItra High Performance Concrete) Girder Cable Stayed Footbridge 2011
CE028 | 14 Seismic Performance Assessment of RC Bridge, Columns 2007
CE029 |14 Concrete Repairing by Calcium Carbonate-Precipitating Bacteria 2016
CE030 | 14 Investigation of Material Strength and Member Detail on Existing Concrete Building 2015
CEO31 | 14 Structural Capacity and Constructability of Composite Concrete Members(TSC beam & PSRC column) 2016
Introduction of Decommissioning and Dismantling Technology for Nuclear Power Plant Structure Based on Domestic and
CE032 | 14 X . 2016
International Practices
Anchorage Behavior of D22 SD600 Reinforcing Bars in Compression Terminated in Exterior Beam-column Joint of 60 and
CE033 | 14 2019
90 Mpa Concrete
AR004 | 15 Earthquake-Resistant Capacity of Reinforced Concrete Beam-Column Joints with Steel Fiber 2009
An Experimental Study on the Estimation of Compressive Strength of Ultra-High Strength Concrete Using Warm Water
AR005 | 15 . 2011
Curing Method
A Root Cause Analysis of Problems in the Use of Environmental Information for Construction Projects: Focusing on
AR006 | 15 - - 2014
Environmental Laws and Regulations
AR007 | 15 Exact Solution Computation Model for Time-Cost Tradeoff Analysis 2015
A Study on Development of New Assessment Method for the Energy Performance in G-SEED using Dynamic Building
AR008 | 15 . . 2018
Energy Simulation Programs
AR009 | 15 Estimation and Feature of Greenhouse Gas Emission in Building Sector by National Energy Statistic 2019
AR010 | 15 Evaluation of the Effect of a Window Protective Device for Securing Safety of Windows in Apartments against Strong Wind | 2016
AR011 | 15 Analysis of Risks Associated with Climate Change in Public Agencies' Buildings 2017
AR012 | 15 Plan for Introduction and Administration of Performance Warranty Contracting (Based on the Case of Highway Pavement) | 2010
AR013 | 15 A case study of feasibility analysis and decision making method for the construction project development 2003
AR014 | 15 Experimental Study on the Vibrational Serviceability and Characteristics of Floating Floor Structures 2005
AR015 | 15 Study on the Relationship between Moisture Content and Length Change of PCM 2007
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ARO16 | 15 ,_IA_\;p,gnalysis of Effects through Improved Insulation Perfomance for High-Density Residential Area on West High East Low 2018
AR017 |15 A Study on the System Development for Optimum Method Section in Demolition Works 2008
AR018 | 15 Effect of Emulsified Refine Cooking Oil on the Engineering Properties of High Volume Admixture Concrete 2013
AR019 | 16 A Study on the Creating and Prosperity Process of the Siheyuan in China 2005
A Case Study on the Actual Condition and Composition Method of Environment-Friendly Architecture of the School
AR020 | 16 T . . 2009
Facilities -Focused on Ecological Environment
AR021 | 16 A Study on Cheongju-eup Townscape in the Late 1930s by Modeling the Restoration Image 2019
AR022 | 16 A Study on Current Situation of Rural Community Facilities Applied Universal Design 2015
AR023 | 16 A Study on the Landscape Color Analysis of the Energy Industry in Jeju Rural Area 2017
AR024 | 16 A Research on the Purpose of Use and Selection Factor of Walking Trails 2018
AR025 | 16 A Study on Urban Inhabitants' Consciousness for Urban-Countryside Complex Type Villages Development 2012
AR026 | 16 A Study on Improvements and Types of Accidents of Kindergarten in Cheongju, Chung-buk Area 2014
AR027 | 16 A Study on Manufacturing Norms of Wollyang(A ) Head in the {Yeongjobeosig(&i&;%3)) Song Dynasty 2019
AR028 | 16 A Study on the Space Composition and the Visitor Circulation of the Theme Museum in Jeju 2018
AR029 | 16 2005
AR030 | 16 The Space Plan and Design Characteristic for the Gungjip in Namyangju 2010
AR031 | 16 Research on the Direction of Forming Rural and Fishing Village Type Community Living Home through Regeneration 2013
AR032 | 16 Workshop Method Adaptation of SI Theory for Applying Closed Schools 2011
AR033 | 16 A Study on the Investigation of Color about fishing village and harbor in Gangwon East coast 2006
IE004 17 Generalized Single Manufacturer and Multiple Retailers Supply Chain Model in JIT Purchasing 2011
IE005 17 Scheduling Algorithms for Minimizing Total Weighted Flowtime in Photolithography Workstation of FAB 2012
IE006 17 A New Metric for Evaluation of Forecasting Methods : Weighted Absolute and Cumulative Forecast Error 2015
Analysis of Reward and Royalty Programs Affecting Customer Satisfaction and Recommendations in the Purchase Process
IEQO7 17 . 2018
in Luxury Goods
IE008 17 On the Exact Cycle Time of Failure Prone Multiserver Queueing Model Operating in Low Loading 2016
IE009 17 Comparisons of Airline Service Quality Using Social Network Analysis 2019
IE010 17 The Effect of Smartphone Purchasing Determinants on Repurchase Intention 2017
IEO011 17 Crane Scheduling Considering Tenant Service Time in a Rail-Road Transshipment Yard : Case of the Uiwang ICD 2018
IE012 17 Module Communization for Product Platform Design Using Clustering Analysis 2014
Effects of Decision Making Style and Working Conditions on Organizational Effectiveness : Focused on R&D Employee
IE013 17 - 2013
of Small Business
IE014 17 Determination of Quality Cost Policy under Multiple Assignable Causes 2003
IE015 17 A Study on Conversion of Supply Chain Organization Based on Theory of Sense and Response : Focus on Marine Corps’s 2007

supply chain
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A Empirical Study on the Moderate Effect of Appraisal Instrumentality in the Effect of the Appraisal Justice on the
IE016 17 N . N 2009
Organization Commitment : Focused on the University Employees
IE0L17 17 Efficient Method of Fixing the Setting (4M standardization) in Melting Furnace Operation 2007
IEO018 17 Algorithms for Fire Sequencing Problem in Unplanned Artillery Attack Operation 2012
IE019 18 A Solution for Sourcing Decisions under Supply Capacity Risk 2016
1IE020 18 A Comparative Study on the Trend of Technological Convergence 2013
1IE021 18 Efficiency Comparison and Performance Targets for Academic Departments in the Local Private College Using DEA 2013
1IE022 18 Tabu Search Heuristic Algorithm for Designing Broadband Convergence Networks 2008
IE023 18 Ubiquitous Computing Technology Based Environmental Monitoring and Diagnosis System : Architecture and Case Study | 2010
1IE024 18 An Ant Colony Optimization Approach for the Maximum Independent Set Problem 2007
IE025 18 A Market-Based Replacement Cost Approach to Technology Valuation 2015
IE026 18 The Maximal Covering Location Problem with Cost Restrictions 2004
IE027 18 Issues and Efforts for Technology-Humanities Convergence : Empirical Analysis of Korean SMEs 2014
IE028 18 Development and Implementation of an integrated Evaluation System for Continuous Maturity of 1S Performance 2003
1IE029 18 Study on the Heterogeneous Fleet Vehicle Routing Problem with Customer Restriction 2005
IE030 18 Valuation and Optimal Timing of the Investment in Next Generation Telecommunication Service Using Real Options 2006
IE031 18 A Quality Management Model Contingent to R&D Characteristics 2017
Estimating the Reliability of Virtual Metrology Predictions in Semiconductor Manufacturing : A Novelty Detection-based
IE032 18 Approach 2012
IE033 18 A Fact-oriented Ontological Approach to Process Modeling for Knowledge-based Services 2009
MO004 | 19 Dynamic Response of Polyurethane Foam with Density and Temperature Effects 2019
MOO005 | 19 Fundamental Studies for Ventilated Supercavitation Experiments in New High-speed Cavitation Tunnel 2018
MOO006 | 19 A Study on Quantifying Sailing Safety Considering Maneuverability of a Vessel 2017
MO007 | 19 An Application of AHP for the Selection of Optimum Product of BWTS for over 10,000 TEU Container Ship 2015
MOO008 | 19 An Approach for Construction of Shipyard Simulation Environment based on Neutral File Format 2016
MOO009 | 19 Research of Design Improvement regarding Foundation Technologies for Floating LNG 2014
MOO010 | 19 Numerical Analysis of Supercavitating Flows of Two-Dimensional Simple Bodies 2013
MOO011 | 19 Laminar Flow Structures Near a Circular Cylinder in between a Free-Surface and a Moving Wall 2012
A Feasibility Study on the RPM and Engine Power Estimation Based on the Combination of AIS and ECMWF Database to
MO012 | 19 2017
Replace the Full-scale Measurement
MOO013 | 19 A Numerical Study of Effects of Body Shape on Cavity and Drag of Underwater Vehicle 2018
MO014 | 19 Numerical Analysis of Welding Residual Stresses for Ultra-Thick Plate of EH40 Steel Joined by Tandem EGW 2010
MOO015 | 19 Development of a Numerical Method for the Evaluation of Ship Resistance and Self-Propulsion Performances 2011
MOO016 | 19 Computation of Pressure Fields in the Lagrangian Vortex Method 2004
MOO017 | 19 Cavitating-Flow Characteristics around a Horn-Type Rudder 2007
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MO018 | 19 Study on Resistance Performance of Icebreaking Cargo Vessel in Pack Ice Condition according to Variation of Synthetic 2009
Ice Thickness and Hull Form Characteristics
MOO019 | 20 Estimation of Hydrodynamic Coefficients for an AUV Using Nonlinear Observers 2006
MO020 | 20 ?thriﬁgimic Response Characteristics of Seabed around Composite Breakwater in Relation to Wave-Stucture-Soil 2016
MO021 | 20 é:agrllzlysis of the Variation in the Settling Properties of Cohesive Sediments before and after Closure of the Saemankeum 2008
MO022 | 20 Global Path Planning for Autonomous Underwater Vehicles in Current Field with Obstacles 2012
MO0023 | 20 Improvement of Tidal Circulation in a Closed Bay using Variation of Bottom Roughness 2005
MO0024 | 20 A Study on Towing Characteristics of Barge Considering Wind Force 2015
MO025 | 20 Numerical Study for Experiment on Wave Pattern of Internal Wave and Surface Wave in Stratified Fluid 2019
MO026 | 20 Vibration-based Structural Health Monitoring of Caisson-type Breakwaters Damaged on Rubble Mound 2010
MO027 | 20 Flow Survey around Two-Dimensional Circular Cylinder using PIV Technique 2004
MO0028 | 20 Comparison of Analysis Methods for Designed Spudcan Bearing Capacity and Penetration Behavior for Southwest Sea Soil | 2015
MO0029 | 20 (F:roa(;:;ure Simulation of Low-Temperature High-Strength Steel (EH36) using User-Subroutine of Commercial Finite Element 2014
MO030 | 20 Optimum Structural Design of Pipe Loops Used in Large Vessels (1) 2007
MOO031 | 20 Study of Dynamic Characteristics of West Coast Saemangeum Sand by Torsional Shear Test 2013
MO032 | 20 Estimation of Hedrodynamic Coefficients for an AUV Using Nonlinear Observers 2006
MO033 | 20 Shearing Properties of Waste Tire Powder-Added Lightweight Soil by Direct Shear Test 2009
RMO004 | 21 Development and Field Test of a Distributed Acquisition System for High Efficiency Deep DC Resistivity Surveys 2019
RMO005 | 21 Estimation of Solar Irradiance at Weather Stations in Korea Using Regionally Trained Artificial Neural Network Models 2019
Simulation of Grinding/Classification Circuit in Domestic Gold ore Processing Plant Using Energy-based Grinding Model
RMO006 | 21 . o 2018
and Mathematical Classification Model
RMO007 | 21 History Matching of Gas Production Rates Integrated an Artificial Neural Network with Distance-based Candidate Selection | 2017
RMO008 | 21 Investigation of Bond’s Work Index of Korean Desulfurization Limestone by Ball Mill 2016
RMO009 | 21 Froth Flotation Characteristics of Cassiterite ores with Oleic Acid in Acidic Region 2015
RMO010 | 21 Hydrogeochemical Assessment on Physico-chemical Treatment Process of Coal Mine Drainage 2013
RMO011 | 21 Guidelines for Experimental Design and Criteria to Evaluate the Performance of Rotary Steerable System 2016
RM012 | 21 Hydromechanical dynamics of hydraulic and natural fractures 2018
RM013 | 21 Relationship between Surface Roughness and Contact Angle of Pyrite 2014
RM014 | 21 An Evaluation of the Influence of the Rock Property Change under Saturated-Loading Conditions on Rock Stability 2015
Effects of Well Fluids Characteristics on the Design of Offshore Gas Production System: Case Studies of Western Australian
RM015 | 21 Gas Fields 2013
RMO016 | 21 Classification and Example of Assessment Methodologies for Shale Resources 2017
RMO017 | 21 Estimation of Solar Irradiance at Weather Stations in Korea Using Regionally Trained Artificial Neural Network Models 2019
RM018 | 21 Optimum Receiver Geometry for Moment Tensor Inversion of Microseismic Data 2014
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RMO019 | 22 Risk Assessment of Fire and Explosion of Methane 2005
RM020 | 22 Major Control Techniques for Chemical and Gas Process Industires 2011
RM021 | 22 A study on Knocking Characteristics of a 300kW Class CNG Engine for CHP 2008
RM022 | 22 A Study on Determination of Range of Hazardous Area Caused by the Secondary Grade of Release of Vapor Substances 2018
Considering Material Characteristic and Operating Condition
RM023 | 22 Feasibility Study of Pressure Letdown Energy Recovery from the Natural Gas Pressure Reduction Stations in South Korea | 2015
RM024 | 22 The Development and Introduction of External Corrosion Direct Assessment Measures for Urban Gas Pipelines 2014
RM025 | 22 Experimental Study on the Performance Characteristics of a Scroll Expander for 1kW-class Organic Rankine Cycle 2015
RM026 | 22 The necessity of Introducing the In-service Test based on Analysis of Performance Test Result of Pressure Safety Valve 2017
RM027 | 22 Consequence Analysis of Toxic Gases Generated by Fire of Lithium lon Batteries in Electric Vehicles 2018
RMO028 | 22 Qgsﬁ{gion Characteristics of Nitrogen monoxide over Dealuminated and Alkali/Alkaline-earth Metal lon Exchanged Y- 2005
RMO029 | 22 Parameter Analysis of the Damage Area and the Financial Loss by the Gas Release Accident at Pressure Vessels 2011
A Study on DNA Degeneration by Comet Assay & Pathological Observation for Mouse Which were Exposed HCN Gases
RMO030 | 22 from Eire 2012
RMO031 | 22 Frequence Analysis for City Gas Pipeline 2003
RM032 | 22 A Study on the Physical and Chemical Characteristics and Hazards Buthanethiol 2013
RMO033 | 22 A Study on the Correlation of MESG and Explosion Pressure 2016
EC004 | 23 A study on th Mean Variations of EEG for the indirect moxibustion stimulation 2008
EC005 | 23 Analysis on the EMC evaluating method for applying wireless communications in NPP 2017
EC006 | 23 Biological Early Warning System for Toxicity Detection 2010
EC007 | 23 The Implementation of Idle Stop System with the OBD-I1I Interface in the Automotive Smart Key System 2013
EC008 | 23 Effects of Self-assessment using Smartphone Video Recording on Essential Fundamental Nursing Skills Education 2018
EC009 | 23 On the Spectral Efficient Physical-Layer Network Coding Technigue Based on Spatial Modulation 2016
EC010 | 23 Optimal Control of Time and Energy for Mobile Robots Using Genetic Algorithm 2017
EC011 | 23 Nature and Sources of Business Values in Digital Social Innovation 2019
Performance Improvement of Speaker Recognition Using Enhanced Feature Extraction in Glottal Flow Signals and Multiple
EC012 | 23 I 2015
Feature Parameter Combination
EC013 | 23 Fimplementation of RF Controller based on Digital System for TRS Repeater 2005
EC014 | 23 The effects on Social Welfare of Asymmetric Regulation in Mobile Telecommunications Termination Access Charge 2009
EC015 | 23 Internet Network Pricing under the Change of Internet Traffic Patterns 2014
EC016 | 23 Construction of Complemented Hybrid Group Cellular Automata with Maximum Equal Lengths 2006
EC017 |23 Design of Shipboard integrated network platform for Digital-ship 2005
EC018 | 23 Optimization of Mobile Robot Predictive Controllers Under General Constraints 2018
EC020 |24 Present and Future of 10T-based Smart Healthcare Industry 2016
EC021 |24 Status and Prospect of Medical Information Security 2010
EC022 | 24 Neuromorphic Architecture and CAD Research Trends (Reverse-Engineering of the Brain) 2012
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EC023 | 24 Trend of 3D image reconstruction method using low resolution depth information 2011
EC024 | 24 Development and Prospect of Computerized Tomography 2017
EC025 |24 Information and Communication Technology (ICT) Standardization Policy 2009
EC026 | 24 Methods of system component guality improvement through enterprise architecture 2008
EC027 | 24 Advances in Terrestrial DTV Broadcasting Technology 2006
EC028 | 24 Auditory Algorithm Research Platform 2016
EC029 |24 Trends in Information Security Technology in the Financial Sector 2013
EC030 |24 SoC Design Technology Trend for Wearable Device UIUX 2014
EC031 |24 Linearization technology of high output power damper 2002
EC032 |24 Graphene device technology 2015
EC033 |24 Necessity and Technology Development Status of Domestic Electric Vehicles 2015
EC034 |24 Voice interface technology view and outlook 2017
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Appendix C.

Textbooks selected for the corpus

Communication Engineering]

Sub- ]
) Title Authors Year
field
ME llban gigye gonghak [General Mechanical | Kim Gi-mun, Kim Dong-gi, Park Il-ju, Im 2016
Engineering] Hong-seop, Lee Hwa-sun
AE Hanggonguju gonghak [Aerospace Engineering] | Song Yun-seop, Kang Seung-hui 2014
CS Keompyuteo gaeron [Introduction to computers] | Yu Chi-hyeong, Kim Do-yeon, Yu Han-na | 2017
Saengmulhwahakgonghak  [Biological and ]
CB ] o Jang Ho-nam, Seo Jin-ho 2006
Chemical Engineering ]
Gicho jeongijeonja gonghak [Basics of
EL . Jeongheon) . Jong . _[ Jin Sang-ho 2018
Electrical and Electronics Engineering]
Jayeongwa munmyeongui johwa tomokgonghak | Daehantomokakoe chulpanwiwonhoe
CE [Civil Engineering (Harmony of Nature and | [Korean Society of Civil Engineers | 2018
Civilization)] Publishing Committee]
Kim Hak-cheol, Park Jae-hun, Seo Myeon-
gseok, An Tae-gyeong, Yang Gwan-mok,
Geonchukwangyeong gonghang geron
AR . . . Yoon Seok-ho, Lee Yeong-do, Lee Yun- | 2003
[Architectural Environmental Engineering] . .
hui, Lee Jongho, Jung Hwan-mok, Choi
Yeong-cheol, Han Yangsu
IE Seumateu sesangeul yeoneun saneopgonghak | Daehan saneopgonghakoe [Korean Society 2016
[Industrial engineering opening a smart world] | of Industrial Engineers]
Seonbakaeyanggonghang gaeron [Introduction ) )
MO ) ) ) Lee Seung-jun, Yum Deok-jun 2018
to Marine Engineering]
Lee Chan-gu, Kim Jin, Kim Jae-dong, Jeon
Jawongebalhwangyeonggonghak [Resource ) )
RM ) . ) Seok-won, Kim Seon-jun, Jung Myeong- | 2018
Development and Environmental Engineering] o
chae, Im Gil-jae, Jeong Yeong-uk
EC Jeongbotongsingonghak  [Information  and | |y Seung-ha, Ku Gi-joon 2002

99




Appendix D.

Mecab tags set

NNG
NNP
NNB

noun
proper noun

bound noun

NNBC unit counting noun

NR
NP
\AY
VA
VX
VCP
VCN
MM
MAG
MAJ

JKS
JKC
JKG
JKO
JKB
IKV
JKQ

numeral

pronoun

verb

adjective

auxiliary predicate
copula

negative copula
determiner

adverb
conjunctive adverb
exclamation

subject case marker

complement case marker

adnominal case marker

object case marker

adverbial case marker

vocative case marker

citation marker

JC
JX
EP
EF
EC
ETN
ETM
XPN
XSN
XSV
XSA
XR
SF SF

mark
SE
SSO
SSC
SC
SY
SH
SL
SN

100

conjunctive postpositional marker
auxiliary postpositional marker
pre-final ending
sentence-closing ending
connective ending

nominalizer suffix

adnominal ending

prefix

noun derivational suffix

verbal derivational suffix
adjectival derivational suffix
root

period, question mark, exclamation

ellipsis

opening bracket
closing bracket
delimiter

other symbols
Chinese character
foreign word

number
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Appendix H.

The Korean Engineering Academic

alphabetical order)

Vocabulary List (intermediate

and advanced levels in

Ne Word Origin word '\IZIOd'f'ed Collocations Translation to English
emmas
imagination, virtuality;
7t A S A=, TN ian
1 7tk BR48 + o (-H) imaginary;
JFLAFSIE JEAF A2 & N ) ]
Feort Fe 828 (-SFCH to imagine
2 7k EfE 7HK| AtE value, worth
to give, to inflict, to
3 | 7totcto2 hn-- deliver, to deal, to
_ apply
J174 = b 7E 4 interval, gap, space,
interference;

5 7ZHM T35 ZHM SEC} (-StCH to interfere (in),
to meddle (in), to
intrude (into/on)

6 %S sz AP SPS| I AHA Indirectness;

(L] FE'!EJT;: (L~ R | — &4 T |- (_&!) indil’ect
2743 decrease;
7 Z2 02 A &AL} N (-SFEH to decrease, to
i decline
reinforcement;

8 22} 04 aR{t PAgel Il im (-SHCH) to reinforce, to

strengthen

9 Z+E=CH (native) to prepare, to get ready

s (-3) open;
Hl’ _
10 | 7H¥ 03 it Jyarsict (-SHCFH) to open, to open
up
individual;
11 W8 &5 INEH (-H) individual, being
individual
I M improvement (in/on/to);
. ds 704, (-H) ameliorative;
12 | Jido1 nE 7f 4 SHEE 5424 74 (St
23 /i -0 to improve, to
ZHH =B reform;
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Modified

Ne Word Origin word Collocations Translation to English
Lemmas
(-Z|C}) be improved
13 403 % case of, matter
HEE
14 | HZE04 7 5 HAZSIC ’ -SFCH dr
2 tCt 2% A (-StCh) dry
examination, review,
consideration;
HESICL -SICH to examine, to
15| ZE Rt . o heck.
HE g|C} review, to check;
(-E[C}) be reviewed, be
examined
16 | Z4A 04 B5 A =4 boundary, border
competition, contest
ks (for);
17 7:| XH vy I—' ' .
o o e %‘ XOH -cl)-l_ El_ (' —|) Competltlve,
(-SICH) to compete
18 PEp = BE competitiveness
19 4a3k02 {tEmE tendency, trend
20 ~ ] < x4 I class, stratum (strata);
= = = =
attack, assault,
21 b W E aggression;
(-SHCH) to attack
22 335 02 UNE=S public, community
Zaxol 23 supply, provision;
[SN= L, oHd "
23 | 3302 itia C o (-SFCH) to supply, to
o provide
24 34101 N, formula
COmMmMOonNness;
&S SOLtLt =
25 5 HiEm = (-SFCH) be common;
rn = C
>SSt (-%ICH) be common
w= g,
26 14 03 BiE A2l 1Hd, process

24 18
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Modified

Ne Word Origin word Collocations Translation to English
Lemmas
27 | A SO B91% 9 0| regardless of
point of view,
28 | 2H 02 R viewpoint, standpoint,
perspective, angle
division, separation,
classification;
29 L, . (-SHED to divide, to
Tz 06 =7 separate;
(-=/C}) be divided, be
sorted
composition,
organization,
T8 an, constitution;
30 | 406 MR T NE, (-5tEh) to form, to
A|AE TN construct;
(-EICH be formed, be
organized
restriction, restraint;
31| F&H02 3R (-SICH to restrict, to
restrain
32 7904 &5 =Ne- iy vl area, zone
Q| +,
HhE L7,
237 E Ax structure, qrgqnization,
33 27X 08 i XA ' constitution;
HEHZ T=, | (&) being structural
7= 24,
TE Bl
TE ALY
34 e JRE INES =] size, scale
rule, regulation, code;
35 | T804 RE (-SHCH to prescribe, to
stipulate
36 4 15 17 balance
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Modified

Ne Word Origin word Collocations Translation to English
Lemmas
conquest, subjugation;
= N (-StCH overcome,
37 | 2=o01 ZAR _ .
=R conquer;
(-EIEF) be overcome
28 =5 asiL grounds, basis;
=71 Hik = ZAStt (-StCH) be based on
A A
H [ 1
39 A4S =%t rapidly, sharpl
=49 0| S8 =7t pidly, sharply
L 7|2,
38 712, engine;
40 7|2k 11 1 ER N _ organization, institution,
= 7|8 agency
At 7|2
41 7| 14 =)= apparatus, instrument
g equipment, instrument,
717 e ° 717 .
42| 717]12 s olz 7|7| sppliance
AtV S,
43 | 7|s03 HEE Mo 7|5, function
sS4 715
44 7= (native) AESRSE=1g=1 pillar, column
15 71",
s 7| &,
45 71901 Hix technique
o= 714,
24 7|
business, enterprise,
46 | 7| o3 7|4 company,
(-H) corporate
47 5 = . contribution;
16102 R | GIotEt (-SHCH to contribute
48 | 7|F 05 E=gc 7|= Bz} climate
. to drop, to reduce, to
|_|-7§|: o ’
49 S0 (native) bring down
inside, within, within
L H H
50 07 A the scope
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Modified

Ne Word Origin word Collocations Translation to English
Lemmas
51 L 04 =R the inside, interior, inner
part
. _ 2| AR, wide(ly), extensively,
52 =2 (native) far and wid I
EEIRE=! ar and wide, generally
£3 L » Lesir L AR labor, work;
o 02 EEjJ [=) Ol' |' [=) I o (_-c')-l_EI_) to work
54 CtELCH (native) handle, deal with
somewhat, a little, a
55 CtA 01 % (little) bit, to a certain
degree
XR7| CHA, stage, phase, step;
56 | THA 02 & oA
independence,
singleness, separateness;
57 | E=02 BB th=5
(-H) independently
Tl B,
Che| B,
58 | TFR02 B S8 the, unit, measure
B} e,
The| A2
differently, dissimilarly,
59 = (native) in a different way, in
some other way
60 =FA| 02 = I then, at that time
61 | CH7to3 AR CHoF A authority (on), expert
o7l 2,
62 | LCH7| 04 AR 7| %, the atmosphere, the air
o 7| =+
summary, outline;
approximate;
63 | iz KW SRz

(-3) rough,
approximate
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Word

Origin word

Modified
Lemmas

Collocations

Translation to English

64

CHZF 01

large quantity,
enormous volume, large
amount

65

CHH] 09

CHB| ST

preparation;
(-StC}) respond,
correspond

66

e

CHSSHCE

action, maneuver,
correspondence;
(-SHED) deal with,
respond (to), correspond
to

67

CH R 02

(AN

ot 3tCt
o ol ct

substitution;
(-SHC}) to substitute;
(- C}) be substituted

68

CHAH 03

R

measure(s), step(s)

69

CHX| 03

RE

CHA|SECE
CHAM | &

CHHM & 7t,
CHHM A=

substitution,
replacement;

(-SFCH to substitute, to
replace

70

CHA 2

Ki—

generally, mostly,
overall

71

CH 03

R

=
o2t
0%t
OH
>

large[full] size

72

H=Ch

(native)

to join in (a thing), to do
together, to partake of

73

cF]

(native)

more, increasingly,
more and more

74

|.|-|
no oo
o
o

H
mn
=

arrival, reaching,
attainment;

(-SHEH to arrive, to
reach;
(-=ICH to get to

75

H
o

|.|-|
[0 o
o
0

|.|-|
mn
=]

introduction;
(-SFER to introduce;
(-EIEP) to be introduced

76

A
L

OF
~r
4

A dn
U i
mn
=

i
L
T
i

independence;
(-SHCF) to be
independent;
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Modified

Ne Word Origin word Collocations Translation to English
Lemmas
(-E[TH to be
independent
same (as), identical
77 =9l 02 E— =ZosiCt (to/with), equal (to);
(-5t to be identical
78 S (native) i E=) | thickness
_ . appearance;
79 S 01 Bi5 S SICk (-'('5|- I:I') to appear
80 22l line line
81 252 robot DHY 22 robot
82 afo|=a microphone microphone
83 A [ERi CHQ HA (surface) area, extent
84 XM NZE document, papers
85 =X )88 ME EX object
86 OJ2ko1 Rim under, below
. foundation (of), basis
HEEf ’
87 s (native) (of/for); background
. s while, whereas, on the
88 | HIH02/03 | RE/4H other hand; half surface
HboiSLC reflection;
89 HtH 01 = AR ;;3; (-SIEH) to reflect;
2 S =/ (-=|CH to be reflected
2 A,
He YA,
90 HEAL 01 5 =AM ghAlL way, means, method
Mz JhA]
N
91 23FOt 01 HE S 4 gtot way, measure
e D s| A HEX prevention,;
92 | &X| 03 B 1k axlottt | S=d e, (-SICH) to prevent;
SHIEI SH A= (-%ICH) to be prevented
93 HI ] 02 s H K| SHCF arrangement, placement,

disposition;
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Modified

Ne Word Origin word Collocations Translation to English
Lemmas
(-3}CH to arrange, to
place
94 =R CHE Mg /e scope, range, scale
9 EH %I >+ | EH x| X law, rule;
5 H /i/\J H = (_&I) |anU|
{7451 L change;
96 | H1Z 04 B A 8ot (-StCH to change;
HZAZ|C
A S = (-=|CH to be changed
change, fluctuation;
! (-StC}) to change, to
97 HE LX) fluctuate;
&S|
(-=IEH to be changed,
to fluctuate
98 4 o1 2% a separate \lj\;aey, separate
compensation;
HAH (-X) compensatory;
9 | E&o02 e B 5ot (-StCH) to compensate;
B AE|CH (-=IEH to be
compensated
100 | H=10 g H4=5i0t SHNIEES repal;
a Z a o= (-SFCH to repair, to fix
supplementation;
[epaes (-H) supplementary,
101 o N P complementary;
= 5 2Hotr (-StCH to supplement;
tg|C
LR (-=IEH to be
supplemented
guarantee (of/that);
B ESICt =
102 | HZEo1 REE X (-SICH to guarantee;
C
2 (-=|CH) to be guaranteed
help, assistance;
BEXH -&) supplementary;
103| EZ02 e R 25X 7|9 ( 3 PP /
B XS|Ct (-SFEH to help, to

assist;




Modified

Ne Word Origin word Collocations Translation to English
Lemmas
preservation,
HEX conservation;
104 o B B S} (-&) preservational;
HEg|C} (-SFCH) to preserve;
(-ZICH to be preserved
burden, load;
£ eSO} -SHCH) to bear;
105 | S o1 =t o Corh
sotglot (-&IEH to be
burdensome
106 2206 =R PY field, sector
107 | 5% 04 R part, region
108 =7l 04 ZRAL TxE 2T member, part
109 2E 8 &R part, component
110 =Nl (native) volume, bulk
separation (from),
o 22, division;
11| £2| 04 BaNi: 23 M2, (-StCH) to separate, to
23| ox isolate;
(-=|CH to be separated
3& =0F,
&S5 20f,
112 =0 Wik area, field, sphere
Ated 2of,
7= &0F
B2,
2k 71
H /.\ i) - - - - -
113 = waXit] ored b distribution, dispersion
H = ™ I}
e
114 | H|= 02 e ZHEHE ratio, proportion, rate
115 H|= 01 k& importance, weight
116 H| 5Lt - compare
incident, affair, event;
117 AHA =i AP

(-H) episodic




Modified

Ne Word Origin word Collocations Translation to English
Lemmas
Ateq &1, .
118 Atdd| 05 =45 instance, case
Atg| A
= 1
S AR busi
ALOI X w = , usinessperson,
119 BUPN; EE 7| AP business operator
A S,
=4 A,
AtA Z st industry;
120 A E 3 AR ’ . .
= EX = Ared SR (-&) industrial
A =2 OF,
A A Of
121 at (native) life
correlation;
AFTLE (-&) correlative;
ey | SR | (St o nterlat,
122| Aghos 4R ArprsiCt '+ | COFD tointerrelate, to
AbThE| Abob A care (about);
CES (-=IEH to be
interrelated
(-SFED to be
123 | oS04 HE ClClis Gl considerable, sizeable,
respectable
o+ " considerably, quite
AbCH = ' '
124 &0l HED] rather, fairly
o5 | arod . A O1 R MOl Ol commerce, business;
X =) .
SEf ™Ol,
Hat oFEY,
126 AMEH 01 ARRE condition, state
S Eff B
AEf e
situation, conditions,
127 A=t 02 R nE Azt circumstances, state of
affairs
128 Al ) life, bio-
129| A E M ALK C2 At production;
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Modified

Ne Word Origin word Lemmas Collocations Translation to English
4 AFSEC Mt Eg, (-&) productive;
AT CH Mat -, (-SFEH to produce, to
AN 7 & manufacture;
AHAF AL (-=|CH to be produced
O L- O 1
130 M 13 R line
selection, choice;
MEStC} (-SFCH) to select, to
131| M o7 wE | o | SEUE choose:
o !
(-EICH) to be selected
preference;
ME= (-&) preferential;
Mz = N
(-%ICH) to be preferred
133| AZ2o01 SRS M2 XA survey
installation;
M X|stC} (-SHED to install, to
M = = !
134 | HX| 02 RE x5/} equip, to fit;
(-=|CH) to be installed
growth, development;
MEFSICH (-5t to grow, to
135 | AZXko1 RE develop;
ST (-EICH to grow, to
develop
M El S properties, nature,
136 c= B quality, character
137 | AM|CH 01 T4 generation
consumption, consume,
] AH|SCH spend;
138 | AH| 03 BE | 5T} (-SFCH) to consume;
(-E|CH to be consumed
139 | A& 03 INEY small size, pocket-size
Al i} oLt 2y &4, loss;
140 =2 =P ] R SHCH to lost:
aMETH | aAH8 (-3tEH) to lost
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Modified

Ne Word Origin word Lemmas Collocations Translation to English
(-%ICH) to be lost
141| 2ttt 5 means,r\:]vgtyr;orgeasure,
repair(s), repair;
142  2pg 1BE 22| oy (-StL) to repair;
(-=|CH to be lost
143 | =+=Ho01 JKE S =M surface (of the water)
144 | ==H05 S life, life expectancy
145 | =206 E=2E S™ =R demand
+E 42,
146 e Ik % U™ ==, level, standard
MB| A =F
collection;
=TSt -StCH to collect, to
147 =@ 02 RE ~xE|ct Y& =8 ( )gather;
(-E[CH to be collected
fulfillment,
ESCIgs performance;
us| 2oz | @A | 2¥s | 4@ s (=) executive
Asyg|C) (-SHED to execute;
(-=|CH) to be executed
149 =4 JIE 32 M =2 ranking
150 =4 FxE passenger
151 N . NETEY snght, V|S|on;.
(-H) visual, optical
time;
152 Al7lo4 | B N7 | M A CED timely
153 | A|L}E2|2 scenario scenario
Al
154 ABHE cement DEEE, cement
Z2|H A|HE

119




Modified

Ne Word Origin word Collocations Translation to English
Lemmas
AlHE
HO|AE
P RNES-]
2LETY
155 | A|AH system A2 system
— 0,
2| A AE
156 | A|™ 02 A 2L time
157 A N quickness, rapidity;
== 03 I (-SFCH to be quick
implementation,
enforcement;
A AlSHCt -StCH to execute, to
158 | AlA| 03 B N o lerment
ALA| 5|} Implement;
(-=ICH to be executed,
to be enforced
159 | A7 03 215 (actual/real) state
really, actually, in
160 | AX= 1S reality, in effect, in
practice
Ml A
N N 2 ZHA, .
161 A B A8 0| experiment, test
=8 )
e ury
realization;
AlsisiCt (-StCH) to realize, to
162 oo B N materialize;
M3 g/t
(-=IEH to be
materialized
S stability, stabilization;
163 | QHd 01 ZE olr_mo*;q (-&) stable;
= (-StCH) be stable
164 | =205 aluminum aluminum
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Ne Word Origin word el i5e Collocations Translation to English
Lemmas
to investigate, to check,
165 | LOtECtH (native) to search, to look into,
to inquire
UM AT, UM i
166 oF A (native) o B, I before, ear:ler,
Mo previously
w business, (business)
A i A !
167 | e %18 Az YR entorprise
during the course of a
o7t
168 o 02 FE year, for a year
relation(s)
(with/between),
S connection
o i X
169 | o3t o6 B9 (vilth/between/to),
A 2| O (-SFCH) to connect;
(-EI P to be related, to
be connected
170 AL WMEE researcher
171 A& 02 g*@ﬁ (0: = S| age,
=< =< (-&) age-concerned
177 | oia - . of R oz X continuity, continuation;
ZFit4 99,
173 | 9903 4E45) ArtEA, field, area, domain
AlZt B
ot = g8 x 0| oiat influence (on), effect
174 | B 04 EA 32l g2 (on), impact (on)
175 A 28N influence, leverage
prevention;
of| 24X (-H) preventive;
176 | Of 01 ¥%BA Of| &5tCt (-SFED prevent, stave
Of| &t [ T off;
(-%ICH) to be prevented
reserve;
o8| A -&) preliminary;
77| olHlo2 | B U om @Al ) g
Of|H| Skt (-SFCH to reserve, to
prepare
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Modified

Ne Word Origin word Collocations Translation to English
Lemmas
o =aict o= 5017 prediction, forecast;
_O —_— e R
178 ol = 8 ; _'X . : (-SICH) to predict;
=EC|C =7 .
IS = R (-EICH to be predicted
o7l 249,
H=F,
A K 20:]
179 (nge:| R e pollution, contamination
EY 4,
sy oy
180| =2zt on-line =22l MH|A on-line
completion;
SIRRES -
(-H) completive;
QA = QI BIC N
QIMC|C
2= b (-=|CH) to be completed
E HH Q2|F
182 | Q& 02 ohER T T the outside
Fe
summing-up;
Q Ok X (-H) recapitulative;
-
_SiC i
183 2%02 | B | 29T (O to summarize,
Qorg|ct to sum up;
ak (-=/C}) to be
summarized
184 27|03 NS container
185| 88X 02 A& use
186 | &0{02 BiE term, terminology
concern;
P 2{ 5L} (-SFEH to be concerned
_I_ )
A==
187 *H 2R o g} to worry;
(-=IC}) to be concerned
P e =HISHEt transportation;
= 02 B oHtL|C} (-SHEH to transport;
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Modified

Ne Word Origin word Collocations Translation to English
Lemmas
(-E[TH to be
transported
(-&) operational;
egx N
(-SHED to manage, to
189 2403 B = gstot =% XA run, to operate;
= FE[CH (-=IEH to be managed,
to be operated
operation, service
p— (transport);
_I_'_O o) _
190 | 202 BT 5 - (-SFE}) to operate, to
=/ move (about transport);
(-E[C} to be operated
w7l
=2 A0l ol
191 |elo2 JREH oj0] o] cause, reason
=4, 2l el
threat (of), menace (to);
192 . % SRS (-H) threatening;
Tl = &] o &d = C _3LC
| = StCt (-SFEH to threat,
intimidate;
induction, induce,
cause;
odtx (™) induced;
193| SHFo3 SEE% o dk3stct (-SHED) to cause, to
outg|C} induce;
(-EICH to be caused, to
be induced
S AL IFA|, O L similar, alike;
T y T ) ]
=N E=L Y S AFSIE " .
194 T |- 18 *E{/L T |'O|' I- %Al‘ (_ol_El.) to be similar
195 | £9| 04 B [ o|stCt (-SHC}) to pay attention
I Mo x|, @x| | (-OtEh) to keep, to
o 4 XISk ~ o maintain;
196 | &X| 08 s o 2 7K
R || .| (b
o Tl = maintained
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Ne Word Origin word Collocations Translation to English
Lemmas
M2 o8 o type, category., class,
197| |07 G Sk pattern;
=T, 8C ™S8 | (-A) being categorical
land, (on th
198 | 402 Bk o
S ol4), g4
199 | 27402 =8 voice, audio
Mz
ot " o Cis s S, answer, response, reply;
200 od J'@I:I Stzlol'l:l- =LA OCH -6|-|:|' t
=tz 25 (- ) to answer
dependence (up) on,
ol = x4 reliance (up) on;
SIEA (-H) being dependent,
201 ol = O|Z5tLk being reliant;
= &7 O|&L|Ct (-SFCH) to depend on,
rely on;
(-EIEH) to depend on,
rely on
202 O|LH{ 05 LR within, in less than
203| O|=%o03 -8 0|= 2|l duplication, doubleness
- - . artificiality;
|
2056 | Q501 A% humankind, man
printing;
OIA|SICE N .
206 ol ED 0|AH ;; (-SHEF) to print;
2l 84 [T (-=|CH) to be printed
awareness, realization,
ol Al X cognition;
- gRF Q1AL 2 (-&) cognitive;
207 | QA4 RE | ol st .
O Al (-StCH) to recognize, to
OIA &[Tt be aware of;
(-=|CH) to be perceived
208 ol A BE human body, human

organism
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Ne Word Origin word Collocations Translation to English
Lemmas
to be caused by, to arise
209 OISICH & — from, to result from, to
be due to
agreement, accord,
o1 x[3iCH consensus;
O e
210 | Xl 01 — ‘IDE'X o (-SHED) to accord;
2= (-E|CH to be in accord
with
U WY, Y
A|_|§, ol:l F—EI entry;
)11 o1 o o 2 =HS}C} M 2™ (-3PEF? to enter, to
o dagct | k=, o4 input,
_E|C i
S NRIE (-%|CH) to be input
O O H
stimulation, irritation;
‘ (-SHED) to stimulate, to
(-=|CH) to be stimulated
, ~ osture, position,
213 | AHM| 02 E2) REA| 12} Baaiani
214 | A+ 04 BiR NS Y natural resources
° / o xi N autonomy;
215 Ate ok ArEH Ate 28 (-H) being autonomous
(-SHEF) to make (out),
xFAd . 8ottt to draw up, to prepare;
216 | Z2hd o1 YER :
g &[CF (-ZICH to be written, to
be drawn up
R work, job, operations;
xto ~ Aot o SHCH to work:
217 &g TE¥ P Q) Al Z (-Or=) to work;
o E (-%IC}) to work
action, effect;
X210} (-SFCH) to act (on), to
218 | ZAtg01 YEF <t 2 5|0t Mo Ahg work (on);
e (-EICH to work, to
function
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Word Origin word el i5e

Collocations Translation to English
Lemmas
HH| 04 i

219

o

equipment, gear,
apparatus
regeneration, recycling;

(-SFEH to recycle, to
reclaim;
(-=ICH to be recycled,

to be restructured
adaptation;

(-&) adaptive;
(-SHCH to adapt, to
adjust;
(-=IEF) to be adapted, to

be adjusted
development;
HIK5tCt
222 77402 & B

(-StCH to develop, to

)| Ct unfold;

(-%IC}) to be unfolded

prospect, forecast;

HYSILt -StCH to predict, to

223 Ho3 R’ Motg|ct (foresezz, topforecast;

(-ZICH to be predicted

whole, general;
(&) overall

N RSl
220 | & 01 B4

A =l e

ikl
olo
ikl

21| HE

rﬂ
12

olo olo
Ot
im|

0
o

12

224 | H™HbO2 %

exclusive use, private
use;
st} -SICH to use
225 | & 04 =¥i ; ( | )' ly;
2 | C} exclusively;
(-Z|CF) to be used
exclusively
change, switch,
transition;
f (-SHED to change, to
switch;
(-EICH to be changed
227 =201 HI &

the front and back

226 | Tzt

0
0%
rx
o
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procedure (for), process

228 | E%to2 i ESPNES| (of);

(-&) procedural

229 M 23 ~Nasic A " approach;

T B M 2 SHCk HT oH (_—c-)—l_El_) to approach
contact, touch;
20|  HZ B8 | Iseict | mamy | (Othiotuhio
have[make] contact
(with)
government,

231 X HE g i PSE=PS| administration;
(-H) governmental
stop, halt, standstill;

PSP -SICH to stop, to
22| Hxos | ek | (oF D tostop
M K| |} suspend;
(-=|CH) to be suspended
removal, elimination;
K| A SHEF (-SHCH) to remove, to
AN
233| M7 03 PR M7 E|C eliminate, to get rid of;
(-EICH to be removed
suggestion,
presentation;
| A|SHCE o
234 | H|A| 02 2R (-SFCH) to suggest, to
M A =| T propose, to present;
(-EIEH) to be presented
suggestion, offer,
proposal;
M| ottt .
235 | H|2to02 B= (-SFCH) to suggest, to
M Qx| Tt propose;
(-EIEh) to be suggested
restriction (on),
|2k Iimitation_(on/upon),
o constraint (on);
236 x'" QF 01 ?F'J,%’\J x'” c%t_é_l' El' X‘” Qlt —JE?_-I (_72") Constrained;
Al o I Tf (-SHCH) to restrict, to

limit;
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Word

Origin word

Modified

Lemmas

Collocations

Translation to English

237

(-=ICH to be limited

X 2| 01

GFAN

M 2lstet

exemption;
(-SHCH to except
(from); to make an

exception

238

M= 02

RF

M &fohet
M 2| T

production,
manufacturing;

(-SHED to make,
produce;
(-EIEH) to be produced

239

Pg!
nx

A A
Ok
im}

P A

control;
(-&) controlled;

(-StCH to control, to
regulate;

240

A
oz
3

A
(020l
Of
_lTl_

ox
m
il

(-Z|CH to be controlled

adjustment,
modification, revision;

(-SFED to adjust, to
change;
(-=IEH to be adjusted,

241

242

EER

P
bal
Jo Mo

lob IO

P

to be changed
group, organization,
syndicate;

(-&) organized;
(-StER to organize;
(-=/C}) to be organized

rH
=

B

existence;
(-A) existential;

243

ZH$ 01

Vi =]

(-SHED) to exist;
left and right; influence;
(-SHED to influence, to

affect; to dominate;

(-E/CF) to be

influenced; to be
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Ne Word Origin word Lemmas Collocations Translation to English
w| Fu | R raze |
care, caution;
245 | ZF9| 07 EE F=o|5tCt (-SHED to care, to be
careful
246 | =Z0{=Ct (native) to decrease
interruption, suspension
S EHSHLE (of), halt;
247 | SE04 oh [ =cignt (-5} to halt
(-=|CH) to be halted
248 =9 b 52719, 59 center, the middle
ySi=
increase, growth, rise;
=7131C) (-SICH to increase, to
273| grow
249 | B7to1 18 m S 7Tk =opsich | (EICH) to be increased;
S7HAZIC (-AZ1H to increase, to
enhance
250 XL Ct (native) keep, carry
control, domination;
INLE| ES (-A) dominant;
251| K| 01 = R|ujstct | X|Hj 2HEAl | (-SHDH to control, to
X|HY | C} dominate;
(-=|C}) to be dominated
w| Ao | mm i
support, backing, aid;
253 | X|# 02 ZiIE NEEL =, X2 M A (-StCH) to support, to
back (up)
254 | X|X| 08 o~ x| X|1C} support, backing;
) (-StCH to support,
- 1M o1 . x| M strmg_ht line;
= ' = (-H) straightforward
xIEHstr
256 | TIEH02 Bl diagnosis, prognosis;




Modified

Ne Word Origin word Collocations Translation to English
Lemmas
(-SICH to diagnose,
examine;
(-EICH to be diagnosed,
to be examined
B _— RlEsict p——— vibration, vibrate;
group, body
XICh =E XIChA
258 Shs £H ShEks (-&1) being collective
differentiation;
INE=-ES (-&) differential;
259 INE=: =5 Kt SHCH (-SFEH to distinguish;
K& x| (-ZICH to be
distinguished
reference;
PnES (-&) referential;
260 | %101 S 32 S gnke i’ S =kC (-StCF) to refer (to), to
g consult;
et (-=IC}) to be referred to
participation;
261 &0 2 Ed SECElIE, 2o 24 (-StCH to participate
(in)
reference, consultation;
262 | TZX02 208 S ey (-SFED to refer (to), to
consult;
g+ Kal, ot
XNel, o=
=Oo}
Mel, 32 handling, disposal,
X 2| St} A2, M2 processing;
263 SI= = IE o
il = Mz |t INESIb ] (-StCH to handle, to
XK| AlS process
Xel, M2
g, Mgl
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Ne Word Origin word Collocations Translation to English
Lemmas
8, 88
NEEEI =
XNel, M2
=z, K2
AlZE Ke|
2y, Mel 7s
264| HE i railway
« E7| &, =71 | beginning, the early part
265 | 7|02 I o 0
CHAL, £7| 91K (of)
266 | XA 02 =i focus, point
N minimum;
267 |  F|A /N e~ Entel () (-3tCH) minimize
_ - last, final;
268 X=E A& EN S (_&ll) last. final
addition, supplement;
7 X0 additional-
(-=9) additional;
269 F7t02 B0 Ittt (_-5|.|:|.) to add:
XJE|C
T 7h=| O (-%ICH to be added
(-SFCH) to propel, to
R [ . =TIt push ahead;
L =
T XX g|Ct (-=|CH to be propelled,
to be driven
= oic} reduction;
20 "
271 =4 #a/N :AE - (-SFER to reduce;
SAE[C (-EICH) to be reduced
collision (with), impact,
T~ crash;
O -t
22| BE ES i;E - (-SFEh to crash;
SEEO (-%] CH to be collided,
to be crashed
273 oE code code
- " foundation,
274 ELf T ECHOHEE substructure;




Modified

Ne Word Origin word Collocations Translation to English
Lemmas
(-SICH be based on;
statistics;
S o corion
_ (-=) statistical,
275 | &H 04 s E At N :
(-StCH to compile
statistics;
= 131c) (?3H1f) to pass, to
976 =5t BB £1t5|c} skip, to be approved;
(-=I ) to be passed, to
be approved
control, regulation;
SH=H (-&) controlled;
277 &H 02 Rl S M| SFCF (-SFCH to control, to
E x| =|ct regulate;
(-=|CH) to be controlled
combination,
N integration;
SEH E3t £H|L (-&) integrative
Sk =H -3 ;
278| E3 e st | 0 7 | .
N Mur £} (-SHED to integrate, to
&=L consolidate;
(-=ICH) to be integrated
SX1SICH | SR EXp AT investment;
o = 'l . .
279 | EX}02 BE ;{ o ;: TEX’ o (-3FCH) to invest;
A =4 A S (-ZICH to be invested
2H 54, 54
M AHE ot
| sao | e T | e
:AO-'; 'rr% q Y,
=4, Mo E4
L _StC
281 | E2-02 B E23ict (-of f)_ unusual,
unique
282 E0| tEE E 0|38} (-SFER unusual, unique
Exsict (-SHEH particular,
283 EX +E specific, certain;
° BE | emag P

(-EICH) to be specified




Modified

Ne Word Origin word Collocations Translation to English
Lemmas
destruction, demolition;
ofo| A (-&) destructive;
284 It | g I 0| SOk (-SFCH to destroy, to
o} 1| Z| C} demolish;
(-EICH to be destroyed
grasp, understanding;
ojorstL} (-SICH to grasp, to
285 | I}eto1 = Torelr understand;
1
el (-=|CH to understand,
to figure out
plank, board, record,
286 o6 R disk, disc
og7| mo o of X convenience;
Ic = I
f2l 02 #E a2l (-&) convenient
N5 B} Wt
o=, 8ot
THel, "ot assessment, evaluation;
288 =} e Ittt 7%, Bt (-SFCH to assess, to
© MR 7} |} CHAF T} evaluate;
_ -E|C
a7} (-ZICH to be assessed
A1},
B A2
average, mean;
o3 -A) average;
29| BZ dy | | AT EZ () averag
Hstot (-SICH to take an
average
HMO| AX|LCH, surface;
290 'H e BEHA (-A) superficial,
AE HH external
=X| =, 7|& | standard, average, norm;
201| HZEO0L TR HEXH = X
B (-=) standard
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Ne Word Origin word Collocations Translation to English
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23 4Y 22
22|, MH[A
it X|
= =2,
iz X| O 55 -
292 Z=03 mE =x s EX quality
2y £
HE, /N =&
293| B%02 JEBES wind speed
harm, damage;
| sH SHCF -SICH to harm, to
200 T3y e oymey | )M
| 8l | CF damage;
(-Z|C}H to be damaged
necessity;
295 | HEH=02 RAJB = EakS (-H) essential,
necessary
296 SIA 02 a1 S A|gt river, stream, brook
297 SHA PR limit, limitation(s)
limit;
[RLPSES! (-H) limited;
298 b FRE o SHLt (-StEF) to limit, to
SHR E|C} restrict;
(-=ICH to be limited
299 oS finze aviation, flight
(-SHED be relevant, be
Slf & otCt applicable (t |
“ict _— pp (to), apply
300 e 05 AR 8l ek z|Ct (to), correspond (to);
(-=IC}) correspond (to)
301 SH Al % SH Al A core;
e Bbs e (-®) core, essential, key
302 LA T8 act, action
improvement,
SEASIC I Xl SEAF M= d t .
303| Ao . il ottt | =& 38, ds a Xagcemer? , progress;
SEAFE|C} SEAL (-StED to improve, to

advance;
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(-E[CH improve,
enhance
o145t -StCH) to develo
304 | A 06 1% = Cor) P
AL E|C} (-ZICH to be developed
205 | 1Al o . reality, actualities;
O =y O
=02 nE == (-H) realistic
= = site, scene (of an
At 1= INISRIPN; 1 OLS
306 O|_:l o 03 IE: Z e 990 aCC|dent)
cooperation,
307 EE 5 S collaboration;
(-StCH) to cooperate
formation, development;
s siCt (-StCh to form, to
308| Hdo1 T N build up;
ce (-EIEH) to be formed, to
be built
309 | HHAl L &1 ALK form, formality;
310 SE 2 BE SEA 7HX| HE shape, form;
311 3™ 05 =K picture, screen, monitor
=t oot d=
3}t 33t
312 | Bpst & ISR &<, otk chemistry;
[=13=] 2 [=I3=] :
et o1 s P HES BBt (-&) chemical
=2, 47|
Bt 3h8t 2 A
(-SHED) to secure, to
st H SIC} -
313 | BHH 01 RER N retain,
StH | Ct (-EICH to be secured, to
be retained
S xIBIC} extension;
=2 .
314 =IPN3 iERE = sHE EX} (-StEh to extend;

io
0
m
o

(-EICH) to be extended
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ST .
SLH b . sre == vigorously,
FEF SES
315|  2E0l RO XIsH ST} energetically, actively
316 =l EIE number (of times)
training, drill,
s ) SAHSICH | EZH 7|2 e discipline, exercise;
317 =2d all %R =250} =2 (-SFCh) to train, to drill;
(-EICH to be trained
318 SE (native) g s = flow stream
Jtzsict process, manufacture;
40 "
319 | 7t501 T 7;‘ T (-StCH to process;
e (-EICH to be processed
St sict operation;
O e
320 | 7ts 07 =E 7f;EI . (-SICH) to operate;
© (-=|CH to be operated
321 714 04 R hypothesis
N . o acceleration;
822\ 7t= o1 iz Zh=ottt (-SICH to accelerate;
_ visibility;
S
Jteysict Heat;
O -t
324| 7t 02 fingh . (jE - (-3ICH) to heat;
PR =t (-ZICH to be heated
325 =X IEfE weight
326 ZE 01 AE angle
327 | &d02 B a5 sensitivity, sensibility
decrement, decrease,
o N attenuation;
328 7I:II-—+—| ;JEXE 7DI-—+—| Ol‘El‘ 7I:II-—+—| 7:”_)'E (_-(')-l_EI_) tO damp tO be
attenuated
surveillance,
39| ZA o ZA|SHCE observation, watch;
&Al 02 2R ZEA| E|C} (-SHED to watch, to

monitor;
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(-%ICH) to be watched
perception, sensing;
(-SICH to perceive,
330 | ZIX| 04 R4 EXIShEL sense, detect, be aware
ZX| | oL
(-=|CH) to be sensed, to
be detected
331 | ZtAd 02 Sy hardner:isgi,dsitt;‘fness,
332 | Z7XH02 8 1 structural steel
33| »stor | mE | SN ore g Iagrlﬁ) ot 0 ;?:p
concept, idea, notion,
334 |  7Hd i He 7l 7y conception;
(-H) conceptual
33| 201 & A place, site
336 | 70403 &8 25 number (of)
beginning;
s | AT (-StCH to begin, to
. JHAlSIE 7 Mg, 4 start,
337 | 7HA| 06 B 1A JHALEICH Al to open:
(-=ITH to begin, to be
started
338 e i) outline, summary
revision, amendment;
NS (-SHED) to revise, to
339 | 7HA 02 E s |t amend;
e (-EICH be revised, be
amended
20| MMz | R | AME o, oblect
= B (&) entity-based
341 | A 02 =ig object
behavior, conduct;
342| HS03 30) 7S StILt Hs 54 (-StChH to move, to

behave
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deal, trade, business;
HaHsict (-StED) to trade, to
343 74 2} R anE| deal;
T2l =/ (-EIEP be traded, be
dealt
verification;
_ _ AZ=3SiC} (-SFCH) to verify, to
344 45 M - prove;
aS =0 (-E|CH be verified, be
proven
345 | ZAso1 TR A flaw, fault, defect
combination, union,
fusion;
295 o AHst © (-A) cohesive
fru 'éé ’ = - 0
6| Z2Y ge | Ags | T DT | s e
24 St (-OrLr) to combine;
ZASte|C
22 =k (-EICH to be united, to
be combined
47| BdAS BRE boundary layer
progress;
74 7+SkC "
348 Z 1} i) ;:fOPEf (-StCH to pass;
St (-ZICH to pass
NEBR BR course, route (to)
4 &K y y
349| ZE03 iz 2] channel
. slope, slant, incline,
350 | BAL06 faRt P inclination
et A=, 2
A==, o2t
A=, coefficient, coefficient
AL ) )
351 Al 03 B AT A2 modulus, factor
Op& A==, &5
A==, 2ot Al
affiliation;
352 A< 5 AEH

(-H) systematic
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high-handedness,
353 o L N coercion, pressure;
Sy :
- = = B —ET (-&) high-handed,
coercive
354 | 1202 =) high temperature
o — e TN characteristic;
& o :
T (-&) fixed;
n -_I_ E -
356 | A 05 B Inks Lol FElE e e 1
SR be fastened,;
A= (-ZICH to be fixed
consideration,
contemplation,
TASIC} (-SHED to consider, to
357 | &2 EE contemplate;
nk=gos,
(-=IEH to be
considered, to be
contemplated
etiff 54, 58
358 | =M 02 i3 i © curve
A
359 | &=03 ZEpR opening, gap, break
360 | S=At g supplier, provider
Sl 2, 2
61| JHo1 Tk < === 1 method of construction
M
62| =S Zgsict | 3R AY sharing;
—_ - -1 o
ZE Y 4=
8, M=
o ) 34, g2
363 il T xi mxd process
o O; O O
A, 3381
2H|, AL
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338, M
38, 38 Mo
364 | S7T102 HiR S Fat resonance
3 2|%|, £2
38}, 48
S8, et
a5, 7
23}, 3t
365 | =&2sho1 T2 3%, oY engineering
Ze, FA
<, 7| A
5, 59
ZOF, At& X}
s, 28 5
s EXCESS;
H) A= LB s (-SHCH) excessive;
B=sict +observation;
367 In/ES 23 :8) - (-SFCH) to observe;
= (-=IC}) to be observed
369 | &stol FE optics, optical science
axBICH fross, intfarsect;
370 | m%}o1 e (-StCH to intersect;
WO (-=ZIC}) to be mingled
371 | F7to4 = [ section
2| 7= 5 | 7SO G
(-StCH) to drive
373| 2|02 (native) copper
374 | THi 02 A grade
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=EEHE :
375 T+x= BEY axe structure, construction
=
concreteness;
376 | A 02 B K| A (-&) detailed, definite,
specific
construction;
Pt | MER| 7, | (O obuild to
377| F+=03 i construct;
TEECH | TS A
(-E[CH to be
constructed, to be built
realization,
materialization;
oistC -SICH to realize, to
378 | T o4 am | oo (OH) to realiz
S |} materialize;
(-E[CH to be
materialized
S . division.; .
379 T3 =2 | (-SICH to divide;
3| g|C
T (-=IC}) to be divided
. N . local,
381 T4 B standard
investigation;
HSIC -slC i igate:
282 B 15 T HSHLt (-SHED to investigate;
T E|Ct (-=IEH to be
investigated
crack (in), crevice,
aEsich |2 MEL T | oo
383 | wE02 B3 ’ (-SICH to crack;
o EEC (2GR 2
’ (-EIEh) to crack, to fall
out
Falstrt equal (to), even;
Sl b — [LL = o
384 == e (-SFCH) to be equal
385 = graph graph
386 | =2CHo1 TN =CHSIC} the greatest, the largest;
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(-SFCH) to be greatest
e proximity, approach;
387 Z2Fo1 i = ot (-SFEH to come close
to, to approach
affirmation;
= (-&) affirmative,
388 | W 5E | 2H positive;
28| (-StE) to affirm;
(-%IC}H) to be affirmed
N maneuver;
389 7| 04 ) 7| =35tCt (-'('5|—|:|-) to move
base, footing, foothold,
300 | 7|uto1 B8 | lgeict | A 7R groundwork;
(-StCH) to base on
— weather, weather
S 718 02 R I8 =4 conditions
7|015HC} (-SHED to result from,
392 | 7|203 PN p— to arise from;
|21/ (-=|CH) to be caused
. 71 d=E, existence;
394 | 7|H 03 REE gas
05| Jmos | B X3 7% stendart, vextl
IE'- = O E’ II__|- =
96| HFo04 = " Tr: " warm current
23
endurance, sustenance,
N persistence;
97| W07 A HiT ot (-SHCH) to endure, to
sustain
being built-in;
s08| LR o5 e L{ & SHCF (-SFEH to be built-in;
° LH = | O (~EICH to be built in, to
be equipped with
399 | dZto1 JicpAl ' 2+ SHCt cooling;
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' ZH | Cf (-3FCH to cool, to
freeze;
(-Z|CH) to be cooled, to
be frozen
SA E,
400 5. B node node
DHY L E
401 Lo|= noise noise
exposure, disclosure;
=5t (-SFCH to expose, to
402 == EH [ = A7t reveal;
EEE (-EIC}) to be exposed,
to be revealed
accumulation;
= XM S}C} -StCH to accumulate;
403 | ‘A 2\ | Cor)
=A™ g|Ct (-E| I:|') to be
accumulated
404 | Ct=o01 e multiplex, multiple
405 Tt 7| Ui AR 1 terminal (unit)
msl = — e (e cross section, aspect;
407 ol » crosiCt singleness, unity;
o =01 2= (-StCF) to be single
shortage
Cr=sHCt -StCH to shorten, cut
408 | 02 KTHR N SR
CH | ot (down);
(-ZICH to be shortened
409 | EHEo02 =il s EY layer
achievement,
accomplishment;
= d5tot . ,
410 ChA SR (-SFCH) to achieve, to
Y[t accomplish;
(-E[C}) to be achieved
411 CH = ESp s GFE convection current
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A= [HAI- ™It
41 CHAF 11 e ChAr ChAr Ei object, target, subject;
= (-H) targeted
Cheh, ¢+ O
413 | [Tz 14 Z2E number
414 | CHero3 (=S alternative
415 el = i e bandwidth
symmetry;
N PSES (-H) being symmetrical
416 | CHE 02 Y CH& SECF (-StCH to be
CH &l | C} symmetric;
(-E|CH to be symmetric
MOl & OFO['d,
HIOE 7,
HOlE 23,
A= HOlH,
HOJE M5,
417 | O|O|H data HIOlH &4, data(datum)
2= Olo[H,
MOl E X 2],
MO & &,
22 H|olH,
GlO| Ef £
418| =4 06 e T A EELE
(-H) graphic, formulaic
deduction;
19| == 0 - Z=0otLt (-SFCH to deduct;
EEE|C} (-=ICH to be deduced,
to be drawn
5S4, 54 »
420 =901 s b EM AlS toxicity
4211 SBY B ik 1%: video
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422 | =H01 B dynamic, Kinetic
423 | =& 04 B A s trend
424 = =R class, grade, rating
425 C|& diesel C|& QA% diesel
426 | & level level
427 =y loop loop
428 =3 link Ho|H &3 link
429 at 07 43 net, network
e o2y . oy 2ysic (Ia_\Pd) reclamati_on;
(-SICH to reclaim;
431 | HE|OIC|O| | multimedia multimedia
432 | 2 2| memory memory
433 | AL EZ mechanism mechanism
434 | Et methane methane
clear statement;
oJ A| (-&) explicit, clear
435 | DAl 02 b oy A| ST} (-SHCH) to specify, to
2 A 5]} state;
(-=|CH) to be stated
explicitly
oY 2L HE,
436 | 2 L|HE monitoring DL EHE monitoring
NES
437 Dozl modeling EEAS modeling
EEE
438 = module EMNRE module
439 0L mode mode
DHE A,
440 DOE moment moment
=g ZHE
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441 D mobile mobile
DHY &
442 2 H motor motor
443 | 2402 IR 74 4 radio
=] O|_| IFAI-I’
444 | 29104 A ooe manless
Folgs7|
445 =4 v A0 2H literature (on)
446 2= Lo distribution
=il gt =2 physics;
4a7 =2l nE =2l A= (-&) physical
448 =3 ) a property of matter
449 O] Al A Of M| SECF (-SICH) fine, tiny
450 oz B TSt (-SFEH sensitive
A7 2, WE
451 | 2Lz 01 BE 2, S density
ELSRC =1
452 HFO| 2 bio bio
desquamation;
453 | EA Ba| st (-StEH to desquamate,
to peel off
454 | HHH 02 = S HhE e radius
455 B = X $iEpd Ht- X =2 semiconductor
A reflection;
= (-&) reflexive;
HEA ] HEAISIC -
456 — |- Ol }ig—j — |-O|' I- (_OI_L—_I_) tO reerCt;
HEALZ|C
ALY (-Z[CH) to be reflected
457 | HE7 % FE=% effector
- HEAFSECH I}aupch, discharge;
458 01 y -StCF to launch, to set
= L] a Abg| O} ( )

off;
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(-EICH to be launched,
to be set off
459 =l %18 VAL -t yer manifest
460 | HH= Pabr: methodology
radiation;
HtAlSIT . .
461 | HAro7 | A HEAb T E (-StCH) to radiate;
A= (-%IC}) to radiate
X HY 2h™ Al
462 BHH Al HiEX o :Hc; :| equation
TS oo
release;
BF &= SHC} (-SICH) to release, to
Hp s o= y
431 S=01 B HEZ | C} distribute;
(-EIEH) to be released
& 5iCH drainage;
464 | HiZ 07 Hiok e ZAL H A (-3}CH) to drain;
I (-%ICt) to be drained
Ol L arrangement, sequence;
465 | H{Z 02 B3 PEOH) cuoima | (ot oarange;
i S =/ Tk (-=|CH) to be arranged
oS 51Ct EtA HiE, @Y | emission, discharge;
o e ;
466 | IS 02 HE ) fE | s s (-3FCH) to emit
IS = JtA 2R HjZx | (-EICH to be emitted
467 H| O A base base
468 EHl vector == HilE vector
469 ) EETH the surface of a wall
54 @4 =Y
1, |
'EHA, ol &
470 | 206 Ry tﬁ:': ;; variable
T, 2o
%, ALE
s, A7 B
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5 L ol displacement;
4rl B 2 Eal (-StCH to displace
modification;
S | IR Y, =25 | (-SHO) to modify, to
72| W B . SESa ) D ; v
M| | B, M ey transform;
(-=IC}) to be modified
Mt 58 change, conversion,
473 | 203 g2 H 2SOt = diversion;
Oj| LA K| =t (-SFCH) to convert
line, row;
HEH (-H) parallel;
474 HE 0 5| HHSICH HHE ME (-SFCH to be in a row,
B 2|} to stand in a line;
(-=|CH to be in a row
supply;
HI3SICH N
475 g 02 mia Eaiigjcr (-3tCH) to supply;
= (-EIC}) to be supplied
possession;
476 | HL201 25 (-SHE) to possess;
(- C}) to be possessed
revision, correction,
N compensation;
4| =E02 Ik = Solt (-SHCH) to revise, to
correct, to compensate
restoration;
=29osict (-SFCH) to restore,
478 | =2<2l02 EBIER reconstruct;
= olg|ct
(-EICH to be restored,
to be reconstructed
return;
228iCt (-StCH) to return, to
479 = B5 come back;
=3 5|t
(-=IEH to be returned,
to be restored,
480 | £t ma 23 23 )2 compositeness,

complex, compound,;
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= oLLt (-&) complex;
S Ly (-SkCH to compound, to
mix;
(-=/EF) to compound, to
be mixed
481 =E bolt bolt
addition, annexation,
supplement;
CIEs 1) it
(-A) additional,
482 | H7}02 Bt n F 75tk supplementary;
St ct (-FCH) to add;
(-EIEH) to be added
corrosion;
S ABHC} "
483 | EHAl o7 S8 " o = Al (-StCH) to decay;
C
A (-=|CH) to be corroded
_ s of st} (-SHED to give, to grant;
484 | 20 04 EEE s (-EIC}) to be given, to
F O &[Tt
be granted
sticking, adherence,
adhesion, cohesion;
= XFSHCH -GFL) to stick, to
485  EA | e
= x| Ch attach;
(-EICH to be stuck, to
be attached
A ;
- 23515tk L e load,;

486 275102 & T or Y (-3tCH to strain
classification,
categorization;

2 235lCt (-StCH to classify, to
=H = aly m o4 H = '

487 | =+ 03 774 =g TS =T group, to categorize;

(-E[C}) to be sorted, to
be classified

488 | =201 MR powder

489 SHj SaN. [y S HY ST} distribution, division;

149




Modified

Ne Word Origin word Collocations Translation to English
Lemmas
SHyz|C} (-StEH to distribute, to
divide;
(-%ICH) to be allocated
breakup, dispersion;
S ALK -
= (-&) dispersed:;
24k a2 2ASIE MM " .
490 [TLE B 02 7] %S( [TLE W Ol- |- [T 'I (_Ol_l:l_) tO dISperse;
2AE|C .
= el (-%ICH) to be dispersed
division, partition,
N dismemberment;
= ZStCt = e
491 =3} ] o (-StCH) to divide;
2a|C e
==t (-E[C} to be divided, to
be partitioned
disassemble, dismantle;
= Off SFC} -S}CH to disassemble;
492 =l pay:3 . ( )
28l |} (-ZIC}) to be
disassembled
493 | =01 R = ofCt (-StCH) poor, faulty
collapse;
v o i = 1| oFCf (-SHCH to collapse, to
S+ e = |g|C} break down;
(-=IC}) to be collapsed
4 28, 22
495| == block reTe block
K=}
496 | H|CHE eIy asymmetry
proportion;
H| 24| A -&) proportional;
497 | H|3 o1 FE A1 o ) proportior
H| | SHCF (-SFEH to be in
proportion;
498 | HIZ 02 SRR frequency
consideration, thinking;
Ar= St -StCH to think, to
499 | AtZE 03 B ( ) -
AFEE|C} consider;

(-=/C}) to be considered

150




Modified

Ne Word Origin word Collocations Translation to English
Lemmas
500 AFE 01 (native) A ONIDNE= chain
501 | ArEE FHE 24 AF22F | amount (of a thing) used
502 | Apo|2 cycle AO|2 &8 cycle
503 AFO|E site site
QT AFE, 17
504 | Atst02 =I5 f matter, subject
Abes
calculation, estimate,
assessment;
A SO (-SFCH to compute, to
AFX g
05| S 09 et AR | T} calculate;
(-=IEF) to be calculated,
to be computed
calculation,
computation;
A= SHE} (-SFEH to compute, to
Ab= st A= _+_ y
06| =02 S APE | HE 8 calculate;
(-=IEH to be calculated,
to be computed
Arstsict oxidation, oxidize;
Ar2tS o -
507 | Ats}o6 B o (-SFCY) to oxidize;
Sle|C
S| Ep (-=|CH) to be oxidized
above statements;
508 | #t7| 02 L & 7| SHE} (-SHCH) to write above,
to be aforementioned
509 | &£ 03 =R superior, upper
sl 2o n AFAISIE details, particulars;
511 A= 09 =B =0 Al constant, invariable
rise, increase;
ArSBICH (-SFCH to rise, to
512 A= 5 R 20 A= increase;
S = o (-EICH) be risen, to be
included
513 | 4203 %A | 483 ST R
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A8 [T} (-StCH to use every
day;
(-%ICH) to be widely
used
514 | A9|o01 1 high rank
MEng 4
515| &= 04 ME ° N mutual
- 28 405
516 A= sample sample
517 MEE sampling sampling
518 | M=¢t £HY2 biology
519 A AREF SES output
creation, formation;
MM SICH -StCH) to create, to
520 | MM R, i SESPLIGE
AWM | O} generate;
(-=|CH to be created
521 S| server server
522 AEk Ax coal
M A
53| ME o5 s <=5 (-X) leading
- e H=ott (-SHEH to lead, to guide
524 | MZ 04 PRI tracks, railroad
Masict precedence;
ALEUC) -+
525 A% 01 BT | g | SEET | (OfHoprecd
=< (-=IC}) to be preceded
526 | XM% 05 BRI linear
i A, &
M M plan, map, design;
e = —_I_ E
| w71 e | (SHED PNt
527 | AA 02 A design;
A [ CHA|, A=
(-=/C}) to be planned,
2A, 24 to be designed
B 72
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a7, =
27, 24
by, A2 H
24
m|2| 2H|, 28| facilities, equipment,
M| s}Ct AH| Add| system;
= = ) =
A"H =L e .
528 | AH| 02 % fim M50} s 7| (-StCH to equip;
- -Z[C i
M| 28 Ay (-EICH to be equipped
M St ST
o .
529 | 4702 BT j;El . (-SHEH to set up;
=c (-ZICH) to be set up
530 | d+ 02 e o S fiber, textile
L& ds, List
Me Mo
oo, OO
E%l 5_75_
531 MNs M 8E Ms ds performance
&, ds
g7 ds
e, Mo 45
- ingredient, component,
S8 S 01 ) TS SE ’ constituenﬁ
details, particulars, fine
533 |  M& L HE 4pa”Si
(-&) detailed
534 Ml A sensor sensor
535 A cell cell
ADX consumption;
- (-H) consuming;
536 | A 02 BRE A RBICE e e B R eye——
ADEC
=L (-=|CH to be consumed
537 | ado7 B4 plasticity
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Py requirement;
538 FF & 480t AR A|ZH (-SFCH to take, to cost;
a C .
2= (-%ICH) to be required
539 E=ZF MR A K} element, device
attribute, properties,
Sl w1t quality
N = transmitting and
=Z (=
2l AT receiving
transmission;
& Mstof (-SFCH) to transmit;
542 215 N
= ME[|EF (-=IEH to be
transmitted
convergence;
A3 sHCH (-SFEF) to collect, to
543 | = B P converge;
= (-%IC}) to be collected,
to be converged
establishment, founding;
== EotCt -SHE} to establish;
_I_ . 1
544 | %% 0 v *:EIEf Z R ( (EI)EI')t .
T = . 0 be
established
545 8201 K water, moisture
546 | 203 K& =9 4 hydrogen
o e P transportation;
WiE TSSO (-StCH) to transport
modification;
- AlstCt . :
548 1 I et (-3} to modify;
T
(-=IC}) to be modified
Py reception;
549 215 o (-5FEY) receive;
Al E| O} .
(-=IC}) to be received
550 20102 Ik [ER Z=0F T2 hydraulic pressure
551 | & 06 2R =&5}tC} (-SFEF) accept;

154




Modified

Ne Word Origin word Lemmas Collocations Translation to English
2=2¢|C} (-=IT}) to be accepted
ol = A profit, earnings;
552 T = LE= o= S}C} (-3FCH) to make money
modification;
correction, rectification;
k] (-StCH) to correct, to
_ T ;
553 | 47 00/08 | EETMEE M:El o modify:
T o ’
(-E[C}) to be corrected,
to be modified
- income and expenditure
AL = AL ’
554 | Xl 04 W uet 5 earnings and expenses
A K| HfSE AKX verticality;
T 1 oo, T 1 1
555 —)F&! 06 ﬂE _Jlk_x—!&ll AE (_X—l) Vel’tical
—_'I— |
contraction, contract,
Azsint | AZ Ax 77 shrink;
o hell Il -
556 | %35 01 W | T (-5HEh) to be
F=L|C |5 =5 HY contracted;
(-Z|CH) to be contracted
K| B A, K]
557 | =X| 05 ECE] T A :} T numerical value, figure;
A o mt
558 | 2= 02 s TAOL_H u?—w horizontality
T © © S
559 =12 JI& order
order, turn;
560 | =X} 02 JIER ERINES!
(-&) being sequential
circulation, rotation;
) ~Bi8C} (-StCH) to circulate, to
561 | «=%to1 fBIR ~3hg| T} rotate;
== (-%ICH to be circulated,
to be rotated
562 AOLE smart AOE 2917] smart
563 | AOFEE | smartphone smartphone
564 | AHEH spectrum spectrum
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: : Al&2f o] _ _
565 simulation simulation
A1t
566 HEERY) MESNESE— facility, establishment
567 sheath sheath
568 Sl test specimen
enforcement,
implementation;
N, -S}C} to enforce, to
569 4T - SURILSCI
Al E|C} conduct;
(-=IEh to enforced, to
be carried out
Al siC} (-3tCH to distinguish, to
570 B2l A | Al A discern;
nEs (-=|CH) to be discerned
O|_| al +_| 74 I:II-’
571 T A 43 c=ee a nerve network
Nz oy
confidence;
572 548 L 2[StC (-StCH) to trust (in), to
have confidence (in)
573 | Az BRE credibility, reliability
574 Al 2l cylinder cylinder
575 ATA|ZE =R real-time
practical use, utility;
Al 2R (-H) practical;
=2 O T
— ~ -S|C
576 g =5 Algsict (-Sf f_) to put to
e practical use;
=° (-EICH to be practically
used
material, matter,
essence, substance;
577 A BE RES (-H) actual, real, being
essential, being
substantial
578 817 A MHSHCt practice, action;
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AAHE[CH (-SHCH to carry out, to
implement;
(-%ICH) to be carried
out, to be executed
Falag
579 | L12|Z | algorithm gadlg 7 algorithm
sl
580 bzt | alkali alkali
581 2 J&& pressure
compression,
summarization;
(-StEH to compress, to
orxg
= ofCt
582 of= B i :FK condense, t(?
PF=C|C} summarize;
(-E[CH to be
condensed, to be
summarized
583 | ¥=dE | BiERE compression strength
584 | =7 JBR 4 1 compressor
585 OH x| wEE liquid, fluid
oF7|8}C} (-SHEH to cause, to
586 | OF7[ 02 Eie e arouse;
(-ZICH to be caused
587 | Yo7 EXE aspect, appearance, look
control;
o\ B[ 5FC} (-S}CH to control, to
588 AKX Hp suppress, to restrain;
A X = Tt
(-EICH) to be controlled,
to be suppressed
reference, mention;
of 23iCt (-SIED to refer, to
589 = =954 ol 3|t HA AT mention;
== (-=IEH to be

mentioned, to be stated
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590 5 R whether
capability; competence
501 | 9ZF02 HE (in/of), ability (to do),
capacity
o x| st =7
592 | dsto1 HE& Tr ;ﬂ ° dynamics
=S
ties, connection, link,
liaison;
A A SCF (-SHEH to connect, to
503 | A 03 EE L
A B8 o1 74| 5|t link;
(-Z|C} to be connected,
to be linked
594 A= iy oM olg fuel
oIy o (gas) m_ilgage, fuel
S 2] 03 M efficiency
506 | ¢ o1 EME ductility, malleability
CHE O:IJIE_-| C}
597 AME E(EE 7+ 8TE, heat tra_ms_fer
AFE A2 (transmission)
. blazing fire, furious
(o] t W)\ )
598 | &3}o03 2N flames
599 Q K} ERE error, mistake
whirlpool, maelstrom;
600 | 2tF 02 SETR QFFS}LC} (-SHCH to swirl, to flow
in whirls
completion;
2t = SFC} -SICH to complete;
01| =2 =7 oz Azt | T >
2t= E[CH (-=ICH to be completed,
to be finished
602 | 2tF 01 z& 2tHsiCt (-SICF) complete, full
603 | <2|7]|02 AR Q7| =4 (open) air
0|= Q|m| @|m| | integument, skin, outer
604 Q|| Ea9d ’ cover, rind, shuck, crust,
= shell
o 'él;}. _9__+_, E Ol .
605| Q4 04 E% ™ T H element, constituent,
Q4 7N factor
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QA Mzx
24, 9
QA erlE
28 2%, 22 | ey factor, important
ol =o ' €y 1actor, Importan
606 202 =R 2 factor
607 | 22F02 RE q4H 8% capacity, volume
608 |of AR solution
609 825 Ri& capacity
dissolution, melting,
liquefaction;
23|3stCt (-StED to dissolve, to
610| 2302 A °
=3 Ay 285|c} lyse;
(-Z|C}H to melt, to
dissolve
management;
2838t (-OFEF) to apply, to
611| 28 ®H | oo | Y==8 employ;
e (-=|CH to be applied, to
be operated
° = CHK © production cost, prime
612| &7H05 {8 Al &7 cost, cost price
remote;
613 | Sz (2 = 9| 743}t (-OHZf)_ to be far apart,
to be widely separated,;
remote
o wy raw material, base
614 | =02 [ material
615 ola : o3| principle, fundamentals;
202 i 2 (-H) fundamental
616 | AA02 TR (chemical) element
617 | Xto02 JRF atom
618 2% 03 B original form
o . L smoothness, harmony;
619| EE | g

(-StEH smooth
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620 | A o1 R E| status
621 | S7|= B organic matter
inducement, induce,
lead;
"T e o &g} At induce;
(-EIC}) to be guided, to
be induced
flow, flowing, floating,
L2 o ox c
o=x O TS, TS I_IﬂOV\_/ag& _
623 | /502 HE ozsr | N4 RS ) Sl
O e
e Hof, 5 54| (BIH) toflow, to
circulate
akozr 47|
624| 203 i o flux
T ©
existence and
o O 4
625 T 02 ok nonexistence
oA T velocity[speed] of a
626 = 02 TR moving[running] fluid
627| {801 EH &Lk (-SIER) useful, helpful;
inflow, influx;
S stCt o -
628| € o1 A e (-OFER) to flow in;
T (-=|CH to flow into
heredity, inheritance,
hereditary transmission;
o XX _®\ bei ey
TS ox oTa|E (-A) being hereditary;
629| /M 12 BEE SHM™SICt e (-SHED to be inherited,
S Meg|C} e o to be hereditary;
(-EICH to be inherited,
to be hereditary
630 | KA 05 DN oK st fluid
& o spill;
=St} N
631| %01 i ’;:El o (-3LEH) to be spilled,
= to leak;
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(-%IC}) to be spilled, to
be leaked
. _siC
632| woH02 #hs ooty n(()xc;ctui) ::zr;nrglj)ll;s
. o . -S|C i i
633| 9zo1 B zxioy | °+g?0‘(;a'£f’ei‘t’i"’\‘/'éab'e’
e 38, 2%
oz ' i
634 S5 F& sa gt oo stress, internal stress
sesict | o8 maqa application of smth;
<) o <) = ) = .
635| <S8 FEF ;;EI o % e OFD (-3tCH to apply;
°° °e = (-E[CH to be applied
) theory;
636 olE i OlEA (-&) theoretical
S|
637 | O|ir=t 1t O| At} EbA dioxide
2|5 0|2, 0|2
638| 0|2 ion et O, B ion
w2k 0= HX|
permission;
ol 7}t (-StED to permit, to
639 | QI7F05 B - approve;
27l (-=IC}) to be permitted,
to be approved
640 | QI 01 A manpower, labor force
641 Ol X} 06 &+ factor
oI B, 2%
642 Ol 02 5|5k o tension
35
(-SICH to adjoin, to
Oo|™BlL
643 | ©IF 02 KR '0‘7: oftt border on, (-=|CH to
oIS = CF adjoin, to be contiguous
to
certification,
| @ - PISSICE | 2T 7|E, &= accreditation,
015 03 R e
S FO R ol = g|C} o= confirmation;

(-StCH to certify;
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(-=IC}) to be certified
645 | QIE I O| A interface interface
646 ol=z} infrastructure infrastructure
647 | A 02 i 5 A £ critical
option, discretion,
648 ol o 5= ol o| & voluntariness;
(-) optional
649 | 2%} 02 ¥+ Lbe @K} particle
650 A=E] AHEH input/output
operation;
Az @l -StC) to operate, to
651| =S 01 1e 8 e SO DT
A= g|Cf run, to work;
-1 O
(-EIEH) to be operated
652 X2 01 FRER X2 3siC} 2 o2 (-_5|'E|') remain, stay
—TT X FH 1T =TT S —1 (behind)
es3| x> 4 long period of time;
&7109 = (-&) long-term
654 | &3 02 sk Y HD tension
disability, defect,
655 | ZOf 02 FETR = A EHO} impediment,
impairment, disorder
656 PSR (E=RELY) obstacle
installation;
ZHASIC (-StCH) to equip, to
XFK} st e !
8 e =i xHxbg|C} install;
(-EIEh) to be equipped
TH EX 71
K|, K| equipment, installation,
—_— MU B ﬂqdewce;
o -O to set up, to
| mAos | mm | 00| mAmw | 00
o 1
SH, B (-=|CH) to be set up, to
K|, M| be embedded
K, Mo
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K|, 4
K|, 5 A
659 | X{ZE 02 mE quality of the material
reduction, diminution,
660 Xzt KR Xzt decrease;
(-StC}) to reduce
X7 i3 X% | storage, preservation;
g 12 43, H% gtp .
661 | X o03 B HE o~ PSONNCIEDN (-SFE) to store;
X C
R X =t (-E[CH to be stored
decline;
662 | X{5}o01 ®T N decline
x| S|t -
(-%IC}H) to drop, to
decline
663 - E—— HE MY, o™ resistance;
- e = Xl SOt ('_6|' EI') to load (up);
664 | XX 04 (k) T |} (-ZICH to be loaded
with
665 | = 06 BEIE X Msict Sl et
appropriate
666 | = 02 T M3 7|m electrodep, 0(Ir(?agnetlc)
BHE Moh ™o
3 HZ MLt shear;
667 | ZTHos B gt - e
Sk, ™E (-SFEH to shear
g3, M HY
cenll xi=r - S strategy, tactic;
== 03 BB = (-X) tactical
= Ab e @mdmedMa
669 | 703 = processing
ol ) X 0| 5}C} et o) me:asrtasw, spread;
670 | 740[03 g Ef -SICH to move, to
E% xo|g|ct S ( )

spread;
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(-EIC}) to be spread, to
be passed on

671

il

forward movement,
advance;

(-&) progressive;
(-StCH) to move
forward, to improve

672

radio wave[signal],
electromagnetic
wave[signal]

673

model;
(-H) typical

674

R

ol H4x 2,
HIE 2E, 24

O
k=mnl;

reduction, retrenchment;
(-StCH) to cut (down),
to reduce, to trim;

(-=|C}) to be reduced,
to be cut

675

HrChol

vl

(-SHCH) to cut;
(-EICH to be cut

676

H-d 03

g3

viscosity

677

HE

Mt

clay

678

"Xl o1

Bt

ZXIStCf

ground[earth]
connection, grounding,
earthing;
(-SHED) to ground, to
earth

679

x
o

r

A

mo o
H ot
o

connection,
inosculation,
anastomosis;
(-SHED) to join, to
replant;
(-EIEH) to be joined, to
be replanted

680

g 01

IER

ox
1
A
Hl

regularity, formality,
legality;

(-&) regular, formal
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fixed quantity, standard
VSEYS| capacity, dose;
681 | M2 03 8 o x4 T
e@e xo.| Eok-é-l_ l:l_ (' —|) quantltaUVEIy,
(-StCH) to quantify;
682 | =6 o2 ¥ 2 X aIsto} (-SIC}) detailed, close,
precise, accurate, exact
683 | M™M%21 B integer, whole number
definition;
X o|siC} (-SFCh) define (smth as
Sfe) e e Mo| ok
684 o—l 05 EFR 789_' El El‘ O—l R} smth);
(-%ICt) to be defined
685 | A 08 BREY still, static
& xH & & xH X policy;
686 | A 02 BER SRSES (-&) policy-level
tie-up, stagnation;
M ,H
(-A) stagnant;
HMHM g C
SHI=IT (-%ICH to be stalled
688 el ey IFHEE accuracy
system;
689 Xl o1 I M= (-A) institutional
Mo 0|5, @At
Mo, 75
MO, X}
X of, X o control;
690 | | Of 01 k) i =8, B
‘ HOIEICh | Hof A, Aty keep back;
ol % o] (-EICH to be controlled
7| l—’ _TI_I-I
X o1, X0
g5, Mo
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E4, Mo
7ts Mo 7=
691 | X 0{7| #4022 of| = K| 0] 7] controller
enactment;
R & SIC} (-SICH) to establish, to
o
692 | X|& o1 il E —— enact;

IS =/t (-EICH to be enacted, to
be designated
manufacture,

production;
MESICH | ®E QX M= (-SFED to manufacture,
693 | N = 07 B L to produce;
MEECH | M, M 3 -
(-E[CH to be
manufactured, to be
produced
694 | X202 B tidal current
assembling;
X EISICH .
695 | =202 48 v7 | xp7| =2 (-StCH) to assemble;
A EE|C
= =l (-EICH to be assembled
(-StCH to build, to
696 | = 04 & R ZJoH develop, to make;
|t (-ZICH) to be built, to be
developed
(-SHCH) to operate, to
X AHSICH control, to handle, to
697 2%k 05 BE - work, to manipulate;
- to be
manipulated
combination;
g ixel -slC i
608 | =3t 04 R e SHCt oo g ( O_P b to mix, to
xshe|C} combine, to compound,;
(-=IC}) to be combined
E harmony, balance;
699 | =3}07 A Sy (-StCh) ty tal
X - 0 get alon
e ! getaiong

with, to go with;
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(-E[CH to get along
with, to go with
end, close, conclusion;
200 == - Z = 5tCt (-3}CH to end, to close;
° Z2g|Ct (-E|CH to be finished,
to expire
- o 5 . period, cycle;
w7013 ] b (-H) periodical, cyclical
= lead;
702 | FZ 02 ESC ’:_E*Fq x| =5 (-A) leading;
O -
i (-SHCH) to lead
attention;
03| =203 B TS otL} (-5tE) to pay[give]
T ! =2 g} attention (to);
(-%ICH to be watched
ERESIEY
To= CH Y,
704 | FIp B E I_fl— o ; frequency
T T © d,
o4 3
705 | F3 02 ET Fstct = 72 (-5tEH) to drive, run
gravity, gravitation,
706 | =303 Ep)) =5 34 force of gravity,
gravitational pull
Increase;
=rysiC (-SFCH) to increase, to
707 =L b1 iy B grow;
e (-EICH to increase, to
grow
amplification;
3 =z i) 3 (-SHCH) to enlarge, to
708 e 12 g =zgcy o= 2= intensify;
e (-%IC) to be enlarged,
to be intensified
709 | X202 (native) diameter
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710 |  X|Abo1 i ground
(&) continuous;
N = -
_ N x| AlZt X|2 | (-OFE) to persist, to
711 | X|&01 g X| &Lt Jps carry on;
K| E[CF ° (-ZICH to last, to
endure
712 | X|Z=06 B index, quotient
postponement, delay;
x| A8}C} (-SFCH) to delay, to
713 | X[ 03 EF 1S XIS AlZE postpone;
K| A = Ct
(-ZICH) be delayed; to
be postponed
designation,
A appointment;
714 | X813 BE | <:0P f (-StCF) to designate;
X AHE|C
IS = (-EITh to be
designated
715 RS iE4t guidelines
716 | X|g = NE=lze i e
" , topography,
4 2
L A 01 o3 geographical features
718 X401 B & diameter
Intuition;
ESEES -&) intuitive;
719 | EB03 X ] o HE =a e
e pnYoT Nl (-StCH) to have an
intuition
720 Zl=01 ENR direct current
21| s IR ED X 1L Xl=<4 | the number of vibrations
entry, penetration;
722 e SC PN ZIistot (-SFCH) to enter, to
penetrate
723 | ZIZEo01 IRIE amplitude (of vibration)
724 28 g8 284 EERIC mass;
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(-A) massive
725 EAo1 =X Ha {holE nitrogen
set;
Zetstot -SIC}H to assemble, to
726 | T o1 s - Sy o
Xste| O} gather;
(-ZIChH to be assembled
727 | X3 02 RIT Xt 2 E level, dimension
728 | X}X| 08 charge charge
XIES s .
=0otLC} -S}CH to create;
29| H=01 £l - Coreh
S=E|Ct (-ZICH to be created
collection;
X125 S CF (-SFCH to collect, to
730 N B REX R gather;
o] =/ (-EICH to be collected,
to be gathered
adoption;
R EHSLCH (-StCH to adopt, to
731 X} EH RiE e choose;
=R = (-EICH to be selected,
to be chosen
732 ME RE criterion
733 A SR AN A =2 IR
734 | HAHATIA KR gas natural gas
o . T steel frame, steel
735 == 03 ﬁ:t B == ;-I = O Skeleton
6| Moz | ®mR | MAY | XA Systen:
= - = (-®) systematic
737 | A 02 BEfE KA 3} volume, bulk
S EXCesS;
738 | Z=1}02 BB Aottt (-SICH to exceed:;
ZRtE|C
| (-ZICH to be exceeded
739 | =201 BR Xefsict cause, lead:
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Xefz|C} (-SHEH to cause, to lead
to, to result in;
(-ZICH to be incurred
expedite promotion,
acceleration;
ZXI5HC} (-SFEH to accelerate, to
ESN ; : '
740 | #EZlo1 i3 =715/} quicken;
(-=|CH to be expedited,
to be quickened
741 ZA i optimum
742 | E X3t B optimization
pursuit;
743 | =701 BsR Z=Lstct (-SFCH) to pursuit, to
chase
744 | =M 03 gz trend, tendency, drift
estimation, assumption,
presumption;
A X SICt (-SFCH) to estimate, to
T l
745 | =02 HE x;:H ! SN =E assume;
T © !
(-=/CH to be estimated,
to be assumed
x50} extraction;
o .
746 xzx h = (-SICH to extract;
= C
=== (-=IEH to be extracted
747 == L] axis (axes)
accumulation;
EY ko) o) :
=X St -StCH to accumulate;
748 =X &7 s GOt
=3 5| O} (-ZITH to be
accumulated
output;
749 =9 o Z 50t =Y (-SHCH to print, to
output, to display
—~ fulfillment;
o 5t ., c
750 = rE o (-SHED) to satisfy, to fill,
SEEO to meet;
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(-EICH to be satisfied,
to be filled, to be met

handling;
EEr Tt (-SICH) to treat, to

751 FZ En iR handle, to serve;

T =T
= (-EIEH) to be treated, to
be served
acquisition;

752 F=s 15 = e i .

gain, to get, to obtain
" -SiC

753 o BH | oottt Sl e

754 = fl side

755 = I side, flank, aspect

measurement;
= = "
=R3C} B SE, 58| (-8 to measure, to
-1 O

756 | ZHo1 BIE B PSS survey;

e Hred 2= 7491 | (-%| B to be measured,
to be surveyed

757 X% 01 x| & size, measurement

invasion;
Xl E3}C} (-SECH infiltrate,
[ R g
758 e =5 e invade, penetrate;
STl (-=IC} to get through,
to infiltrate, to spread

759 S| chip chip

760 a=E computing computing

761 Aola cable cable

762 20 core core

763 | S{AH cluster cluster

764 | ERd 01 s e A=+ elasticity

Of £ttt b4,
765 EtA 01 RE E} A FO 2k carbon
- oTr o,
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Sha Lk,
EtAHiE
exploration;
766 | A 02 N S ASICH (-StC}) to explore, to
search
load;
767 EF X mE EF XY ST} (-StEF to load, to
embark
768 B Bl turbine turbine
769 | =AbQ) s EALE (-H) usually, normally,
generally
770 | S4Y BEH communications network
investment, injection;
Eol5tCt (-SICH) to invest, to
771 =4 ‘A = ol Eed s spend;
Rk (-ZICH to be invested,
to be spent
- = 5| . = 51510} =5 mE patent (on/for);
= = = i= =)
= © HFET =010 =01 =35 (-’5|-|:|') to patent
773 | If2t0|E parameter AN IOH20| H parameter
774 utxk o2 BE wavelength
o b T ripple mark, wavy
{ ST
775 oty BIE pattern
776 oA pattern HEAL D) E pattern
777 Ho pump pump
778 Xl 02 RE deviation
779 HAar miggt average value
- - e flat surface;
e = TH et (-&) flat, plane
parallel,
A (-H) parallel;
781 HY 47 StCt (-SFEF) to go side by

& ol
0% ot

m
=]

side, to be parallel;
(-EICH to be parallel
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782 ISy balance
783 FEZEY) waste
784 port port
785 - TSIBLE saturation;
L SOt (-StCH to be saturated
786 form form
787 = specimen
788 B target, mark
789 frame frame
790 project Ad Z2HNME project
791 plant plant
792 flat flat
793 feedback feedback
794 peak peak
795 build build
796 filter filter
797 T downstream
798 T8 lower part
799 T4z low rank
°|@ 35, o=
800 e a weight, load
=4
study, learning;
=P (-A) academic,
801 &R e scholarly;
238 stasict _ y
(-StCF) to study, to
learn
assignment, delegation,
SHCHSHCH allotment, allocation;
802 2E N S .
stetg| O} (-SHEF) to assign, to

allot;
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(-%|C}) to be assigned,
to be allotted
803 Shef =1 content
B X SFA XNCH
- [= R .
804 | TH=04 [ERE 44 o ol n == function
T
(-SHED) to contain, to
805 | 3o o1 o o Ok Tk include;
[=Rapn = o .
== Ot (-ZICH to be included,
to be contained
806 | T3 01 5% alloy
N rationality;
N stal s — -
807 53| 01 PN SralsL (-=9) rational, logical,
o [e) "
2 Elort (-StCH) to be reasonable
synthesis;
(-SHCH to compound, to
ShA S} —
808 | &4 01 &R "y o odg synthesize;
o |} (-=IEH to be
compounded, to be
synthesized
E &2 7|
809 | o= == e e item
o
o
o . o = on the sea, sea,
810 o< 02 8L He SH maritime, marine
N o N ocean, sea;
|
EH7| SHed sHed
812 L= 175 ;ﬂ <= line, matrix
(e}
o
813 | sHs|CH 17 - to do, to act, to conduct
R , e henceforth,
814 = [a) % = T henceforward
present
815 | =2 b hy condition[situation],
current state of affairs
L R L mixture, blend,;
816 =2 ) 2ot =g 8

(-SHED to mix, to blend:;
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28 &|Cf (-Z|CH) to be mixed, to
be blended
817 s hop hop
818 2= =L freight, cargo, goods
819 | 3IlotE L&Y compound
= 2z HIAH o2 probability, chance,
80 =% i =S =8 likelihood
spread, diffusion;
SHAFSIC} (‘-6|'|:|') to spread, to
821 =IN} L N SHAF A %= diffuse, to disperse;
SLAbE| O} .
(-=|CH to be dispersed,
to be diffused
st7|5ic ventilation;
=) [e) L ,
822 | =t7|02 BE o (-StCH) to ventilate;
27| = ot :
(-=|CH) to be ventilated
~= §|§ =L ( q . .
oTT » o= electrical) circuit,
s 2|2 01 ol ¢ sz =2 32 circuitry
collection;
(-SHED) to retrieve, to
9| ==otCt ;
824 3|4 ]l N T recover, to collect;
o|=E[CH (-ZICH to be retrieved,
to be recovered, to be
collected
825 | 2T EIEEE =g 2™ rev count
acquisition;
| =5iC} (-SHCH) to acquire, to
826 3 E B = obtain, to gain;
g =
=SE (-=IC}) to be acquired,
to be obtained
width, crossways;
87| g 1 ks
(-&) horizontal
oy fficiency
H3l 58 eelency,
828 o=} e S8X Het 28, effectiveness;
= O
HHXl 525 (-H) horizontal

175




Ne Word Origin word Collocations Translation to English
Lemmas
s absorption;
829 | =202 IR Uk N (-StCH) to absorb
=1 C
S (-ZICH) to be absorbed
inhalation;
830 =3y 5PN S stk =2 =4 (-SICH to inhale, to
breathe in
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