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The present study aims to explore the applicability of automatic analysis to
L2-Korean learner corpora, with a special focus on learners’ use of a clause-
level construction. For this purpose, we investigate L1-Mandarin L2-Korean
learners’ written production of two passive construction types in Korean -
suffixal and periphrastic - by devising a pattern-extraction process through
NLP techniques. We focus on reporting how the passive constructions are
identified and extracted from learner writing automatically, given language-
specific features involving the passive. A total of 72 essays were analysed by
adapting an existing pipeline (developed by Shin, forthcoming), with
enhanced tokenisation and annotation through manual revision of the data.
Results showed that our automatic pattern-finder identified more instances
than manual extraction for the suffixal passive and yielded a perfect match
with manual extraction for the periphrastic passive. Implications of the find-
ings are discussed in regard to strengths and drawbacks of the automatic
analysis of learner writing, with suggestions for improving currently avail-
able tools for learner corpus research in Korean.
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1. Introduction

The use of learner corpora has played a crucial role for the understanding of devel-

opmental aspects that second language (L2) learners manifest (e.g., Biber, Conrad,

& Cortes, 2004; Biber, Gray, & Poonpon, 2011; Crossley, Kyle, & McNamara, 2016;

Ellis & Ferreira-Junior, 2009; Gablasova, Brezina, & McEnery, 2017; Gilquin,

2008). Recent advancement of computational approaches to data analysis promotes
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three specific areasin relation to learner corpus research: annotation oflearner pro-
duction (e.g., de Haan, 2000; de MOnnink, 2000), examination of specific features
for learner language in corpora (e.g., Bestgen & Granger, 2014; de Felice & Pulman,
2009; Kyle & Crossley, 2017), and development of automatic tools to analyse learner
corpora (e.g., Kyle, Crossley, & Berger, 2018; Lu, 2010) (see also Meurers, 2015 for
a comprehensive review of each area). There are challenges for the pursuit of these
interdisciplinary areas due to characteristics of learner language such as variability
and non-standard use of target language systems (e.g., Meurers & Dickenson, 2017).
However, it is clear that automatic processing of learner corpora is gaining momen-
tum for a better understanding of properties of learner language, which also ensures
reproducibility of procedures and results across various learner corpora.

In the present study, we aim at applying Natural Language Processing (NLP)
techniques to learner corpora produced by Mandarin-speaking learners of Korean,
with a particular focus on argument structure constructions in written production.
An argument structure construction is defined as a clause-level form-function pair-
ing which provides a means for delivering a basic proposition in language (e.g.,
Goldberg, 1995, 2006). Previous research has revealed L2 learners’ increasing abil-
ity to employ complex constructions such as causatives and resultatives, along with
less typical associations between constructions and verbs, in proportion to learner
proficiency (e.g., Ellis & Ferreira-Junior, 2009; Kim & Rah, 2016; Kim, Shin, &
Hwang, 2020; Kyle & Crossley, 2017; Sung & Kim, 2020). Crucially, however, the
majority of this line of research has been skewed towards frames with concrete lexi-
cal items such as verb and preposition as a pivot (e.g., Ellis & Ferreira-Junior, 2009;
Kyle, 2016; Kyle & Crossley, 2017; Romer, Roberson, O’Donnell, & Ellis, 2014). It
is thus uncertain whether their findings suffice to clarify the relation between L2
learners’ use of these constructions and trajectories of L2 development. This calls
for a closer look at the direct contribution of argument structure constructions
themselves to L2 development.

Of the various types of argument structure constructions, we focus on passive
constructions. It is often argued that the acquisition of passives is challenging for
both first language (L1) (e.g., Abbot-Smith, Chang, Rowland, Ferguson, & Pine,
2017; Brooks & Tomasello, 1999; Huang, Zheng, Meng, & Snedeker, 2013; Shin,
2020) and L2 (e.g., Dabrowska & Street, 2006; Jeong, 2014; Xiao, 2007) learners.
Most of the L2 studies on the passive heavily emphasise instructional effects on
the acquisition of L2-English passives (e.g., Birjandi, Maftoon, & Rahemi, 2011;
Hinkel, 2004; Izumi & Lakshmanan, 1998; Ju, 2000; Lee, 2007). This obscures lin-
guistic considerations about challenges involving the passive in non-English L2
acquisition. Moreover, literature on NLP-assisted investigation of the passive re-
mains thin (cf. Shin, forthcoming), with myriad unanswered questions regarding
the feasibility of automatic analysis of the passive to learner writing (see Meurers
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& Dickenson, 2017 for broader issues on the adaptability of NLP techniques for
learner language data).

Against this background, the present study probes into L2 learners’ production
of passive constructions in writing by way of NLP techniques. We demonstrate
automatic extraction of passives from learner writing produced by Mandarin-
speaking learners of Korean, and provide a preliminary analysis of how learners
use the target construction type in written production. As the first report on auto-
matic processing of L2-Korean learner corpora with respect to Korean passives,
this study will shed light on strengths and weaknesses of using NLP techniques for
learner writing analysis, given language-specific features involving passives. Find-
ings of this study are also expected to contribute to extending our current under-
standing of automatic analysis of learner corpora for investigating L2 development
of Korean (and beyond).

2. Literature review

2.1 Trend of learner corpus research on L2 Korean

Recent learner corpus research on L2 Korean has been conducted in three main
strands: error analysis, use of linguistic items (e.g., content word, case-marking,
auxiliary verb), and complexity-accuracy-fluency (CAF) (see Appendix A for the
summary of recent learner corpus research on L2 Korean).

The automatic analysis of L2-Korean corpora is a very recent research trend.
Many studies relied on pre-made Li-Korean POS-tagging programmes' (Kwak,
2016; J. Lee, 2017; S. Lee, 2017; Nam & Hong, 2014; Park & Lee, 2017; Ryu, 2017),
often supplemented with manual annotation and general-purpose programmes for
text editing. To illustrate, Nam and Hong (2014) created their own corpus data by
collecting L2 spoken data from story re-telling, communicative tasks, and naturalis-
tic conversation, in the following steps: converting the pre-processed transcription

1. There are various morphological analysers in Korean, all of which were developed for
the purpose of general-purpose L1-Korean corpora: Hannanum (http://semanticweb.kaist.ac
kr/home/index.php/HanNanum); Kkma (http://kkma.snu.ac.kr/); Komoran (https://github
.com/shineware/KOMORAN); MeCab-ko (https://bitbucket.org/eunjeon/mecab-ko-dic/src
/master/); Open Korean Text (https://github.com/open-korean-text/open-korean-text), to
name a few. They are all Java-based (cf. Python wrapper: KoNLPy [Park & Cho, 2014]) and
employ different POS tag-sets. Recently, the Electronics and Telecommunications Research
Institute released another open-source morphological analyser (http://aiopen.etri.re.kr/guide
_wiseNLU.php), which is compatible with various computer languages but limits daily use
(5,000 trials; 10,000 characters per trial).
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into text (.txt) files, analysing the text files through the Sejong POS tag set,” and
converting the POS-tagged data into a new database with their own coding rubrics
using Microsoft Excel. Based on the new dataset, they conducted a sample analysis
ofhow L2 learners (two beginners and two intermediates) produced case-marking
across proficiency levels of Korean. In this regard, the use of the automatic process-
ing tool serves mostly as another pre-processing stage for the actual analysis.

Some studies aimed at developing automatic processing programmes for their
own purposes, in combination with pre-existing NLP tools (Cho & Park, 2018;
Kim, Park, Kim, Kim, Choi, Suh, & Kwak, 2016; Lee, Dickenson, & Israel, 2016;
Park, Kim, Lee, & Lee, 2017). Lee et al. (2016),’ for example, created learner cor-
pora including essays of 100 learners of Korean by crossing two proficiency levels
(beginners and intermediates) with two learning contexts (foreign and heritage
language), and they explained annotation processes involving the corpora in de-
tail. They put emphasis on describing challenges for annotation of learner writing,
particularly in dealing with learner errors. Kim et al. (2016) * suggested an ad-
vanced system that allows pattern identification in learner corpora with error-
fixed essays of around 500 learners of Korean. They focused on describing types
of errors and rules for searching patterns on the basis of POS-tagging produced by
a pre-made tool. Cho and Park (2018) conducted text quality research with error-
fixed learner writing from 16 English-speaking learners of Korean. They employed
several morphological analysers provided by KoNLPy (Park & Cho, 2014) and
calculated similarity scores by employing term frequency-inverse document fre-
quency through scikit-learn (Pedregosa, Varoquaux, Gramfort, Michel, Thirion,
Grisel, Blondel, Prettenhofer, Weiss, Dubourg, & Vanderplas, 2011).

Despite the increasing interest in automatic processing of learner corpora in
Korean, there are two obvious limitations in the previous reports. One is the lack
of ‘how-to’ descriptions. Except for three studies (Kim et al., 2016; Lee et al., 2016;
Nam & Hong, 2014), most did not provide details about how they conducted their
analyses. It is thus impossible to determine what difficulties arose when they dealt
with learner writing in Korean, and also how they alleviated or bypassed the dif-
ficulties in the actual procedures on (automatic) processing of the data. These

2. The Sejong POS tag set (Kim, Kang, & Hong, 2007) is particularly influential in the Korean
context. The system has 45 labels under seven categories and employs relatively detailed clas-
sification for the postpositions and dependency-related items by function, reflecting linguistic
characteristics of Korean. The basic unit of POS tagging in this system is a morpheme within
an eojeol: a white-space-based unit serving as the minimal unit of sentential components (Lee,
2011).

3. http://clindiana.edu/~kolla/.

4. http://www.yskli.com:8080/lcms/login/userLogin.do (‘currently not available').
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limited descriptions do not ensure reproducibility of the procedures and results
that they reported. The other limitation concerns the scope of investigation. A
large portion of previous research focused on the learners’ developmental aspects
involving individual lexical items, and this practice does not reveal how learn-
ers of Korean acquire knowledge about argument structure constructions, which
deliver complete propositions in language (Goldberg, 1995, 2006). No research on
Korean as an L2 touches upon possible connections between learners’ production
of these clause-level constructions and learner characteristics such as proficiency,
nor the application of NLP techniques to the automatic identification/extraction
of these constructional patterns.

2.2 Passive constructions in Korean and Mandarin

Korean is a Subject-Object-Verb language with overt case marking by dedicated
markers. These structural cues allow scrambling of pre-verbal arguments as long
as that reordering unambiguously preserves the original intention as in (1a) and

(1b).

(1) a. Canonical active transitive
kyengchal-i totwuk-ul cap-ass-ta.
police-NoM thief-acc catch-psT-SE
‘The police caught the thief’

b. Scrambled active transitive
totwuk-ul kyengchal-i cap-ass-ta.
thief-acc police-NoM catch-PST-SE
‘The police caught the thief

Korean also permits the omission of almost all elements in a sentence if the omit-
ted information can be inferred from the context. This omission applies to a
marker (2a), an argument coupled with a marker (2b), and even a predicate (2c).

(2) a. Omission: marker
kyengchal-i totwuk-—+ cap-ass-ta.
police-NoM thief-#e€ catch-PST-SE
‘The police caught the thief
b. Omission: argument + marker
kyengehal+ totwuk-ul cap-ass-ta.

poticevont thief-acc catch-psT-SE
‘(The police) caught the thief
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c.  Omission: predicate
kyengchal-i totwuk-ul eap-ass—ta-.
police-NoM thief-Acc esteh—pss—se
‘The police (caught) the thief

Of main interest in this study are two types of passive constructions in Korean: suf-
fixal and periphrastic (Yeon, 2015).” A suffixal passive is formed by attaching one of
the passive markers (-i-, -hi-, -li-, -ki-) to a verb stem with a nominative-marked sub-
jectindicating an undergoer and a dative-marked oblique indicating an actor (3). In
aperiphrastic passive (4), the undergoer is expressed by the nominative case marker
but the actor is expressed mostly by -ey uyhay, not by the dative marker. This type
of passive has a combination of a suffix -e/a and an inchoative verb ci- ‘to become’
after the verb stem. The canonical word order of these passive construction types
follows an undergoer-before-actor order, and they can be scrambled (i.e., actor-
before-undergoer) with varying degrees of omission of sentential components.

(3) Suffixal passive
totwuk-i  kyengchal-hanthey cap-hi-ess-ta.
thief-NoM police-DAT catch-PSv-PST-SE
‘The thief was caught by the police.

(4) Periphrastic passive
chayk-i  Chelswu-ey uyhay ccic-eci-ess-ta.
book-Nom Chelswu-by tear-become.PSV-PST-SE
‘The book was torn by Chelswu’

All these types of passives are rare in language use. Particularly in L2 learning-
teaching contexts, presentation of the passive lacks systematicity, and instructors
tend to focus on rote memorisation of limited ranges of chunks (e.g., Kim, 2019).

5. Some researchers claim a lexical passive (a) as another passive construction type (e.g., Sohn,
1999; Song & Choe, 2007). This passive construction type involves no passive morphology on
the verb, but the meaning of the verb (e.g., mac- ‘to be hit’) is one of affectedness. Use of mark-
ers are also the same as the suffixal passive, supporting their status as a passive.

(a) Lexical passive

Chelswu-ka  Minho-eykey mac-acc-ta.

Chelswu-NoM Minho-DAT  get.hit-PST-SE

‘Chelswu was/got hit by Minho?
However, there is a debate on whether the lexical passive is a genuine type of passive in Korean
(e.g., Yeon, 2015), based on the idea that a passive construction should involve passive morphol-
ogy, or at least constant marking designated for a passive voice, on a verb (Haspelmath, 1990;
Siewierska, 2013). We thus exclude this passive construction type from our investigation.
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As we focus on Li-Mandarin L2-Korean learners’ use of Korean passive con-
structions, a brief look at Mandarin passives is noteworthy. The basic word order
of Mandarin is Subject-Verb-Object (Sun & Givon, 1985), and the word order is
restructured when a sentence is passivised such that the undergoer moves to the
front of a sentence and the actor is placed between the undergoer (as the subject)
and the verb (Li & Thompson, 1981) as in (5).

(5) Zhangsan bei Lisi da-le.
Zhangsan psv Lisi hit-PRF
“Zhangsan was hit by Lisi. (Example from Liu, 2016: 858)

Corpus findings revealed that the passive in Mandarin is far less frequent than
active constructions (e.g., Xiao, McEnery, & Qian, 2006), which is consistent with
the rare use of the passive voice in Korean.

Li-Mandarin L2-Korean learners encounter two central challenges when ac-
quiring Korean passives. One comes from verbal morphology. Mandarin has a
marker, bei, which is exclusively used to signal a passive voice (Huang et al., 2013;
Li & Thompson, 1981; Liu, 2016). This marker is functionally similar to the pas-
sive suffix in Korean insofar as it indicates the passive voice in a sentence. How-
ever, the marker in Mandarin has a regular, fixed form and is not inserted into a
verb, which shows a contrast to passive morphology in Korean. Particularly for
the Korean suffixal passive, the passive suffixes are also used for morphological
causatives (e.g., Sohn, 1999; Song, 2015), so an overlap arises. Considering the fact
that the sensitivity to verbal morphology is crucial for Korean passives (e.g., Shin,
2020; Yeon, 2015), learners may have difficulty in employing the passive due to the
properties of passive morphology.

The other challenge that Mandarin-speaking learners of Korean must over-
come with respect to the Korean passives is case marking. Whereas Mandarin
does not have case marking dedicated to the passive, Korean has two overt mark-
ers for the passive to indicate the thematic roles of each argument. Moreover, the
form-function pairings of each marker involving the Korean passive are infre-
quent and thus atypical. To illustrate, the nominative case marker usually indi-
cates the actor in the active transitive as in (1), but the same marker indicates the
undergoer in the passive as in (3) and (4). The actor in the passive is indicated
by the dative marker for the suffixal passive as in (3), which is often used to indi-
cate a recipient in an active sentence, or is indicated by a special marker -ey
uyhay for the periphrastic passive as in (4). Therefore, learners must discern these
case-marking facts simultaneously: an argument indicated by the nominative case
marker is not the actor but the undergoer in the passive, and there is a new asso-
ciation of the markers and the actor dedicated only to the passive.
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2.3 Issues of Korean passive constructions in learner corpus research

Korean passives pose a variety of major challenges in automatic analysis of learner
corpora. First, identification of the passive is tricky because core elements of the
constructions such as case marking and verbal morphology are often mis-tagged
or ignored in the current, open-to-public pipelines® in Korean. For instance, they
do not distinguish clearly between the nominative case marker -i and the suffix -i
(appearing after a consonant for phonological considerations), particularly when
it occurs with a proper noun. Take (6) as an example.

(6) Ambiguity involving -i
Swukyeng-i  mwe ha-y?
Swukyeng-srx what do-sE
‘What is Swukyeng doing?’

The performance of the publicly available pipelines is not stable, such that the
first eojeol is often analysed as a combination of a human name ‘Swukyeng’ and
the nominative case marker, despite the fact that -i in this example is not the case
marker but the suffix.”

Korean passive constructions are also unsatisfactory with respect to recognis-
ing verbal morphology, largely due to imperfect tokenisation from the outset. For
example, ssuye ‘to be used’ is often tokenised as ssui-e (passive morphology at-
tached to verb stem), not ssu-i-e (passive morphology detached from verb stem).
This results in tagging the verb ssu- and the passive morphology -i as a single
verb, ignoring information about the passive morphology itself. Moreover, if the
passive suffixes are detected properly by any chance, they are marked by the same
language-specific POS tag (XPOS) as the suffixes for the morphological causative
construction. This further renders the distinction between the two construction
types unclear.® The suffixal passive and the morphological causative differ occa-
sionally in terms of the number of arguments, use of case marking, and animacy
involving arguments as in (7a-b). However, omission of arguments and/or mark-
ers as in (8a-b) creates confusion in distinguishing one from the other in the

6. A pipeline in NLP is defined as a series of steps where the output of one step feeds to the
input of the next step. Normally, the pipeline is composed of a tokeniser, a tagger, a parser, and
other specific functions required for data processing.

7. -iin this case could be interpreted as the nominative case marker, but this usage is limited
heavily to written registers (e.g., description of action in a novel or a play script), and is thus
uncommon.

8. Indeed, similar pitfalls are observed in the Sejong corpus, which is a popular open-access
dataset in Korean and is also widely used as a base corpus for the development of NLP tools for
studies on Korean.
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pattern-wise automatic search process with no consideration of contextual/dis-
course information.

(7) Structural distinction between suffixal passive (a) and morphological causative
(b)
a. umsik-i  chinkwu-eykey mek-hi-ess-ta.
food-NOM friend-DAT ~ eat-PSV-PST-SE
‘The food was eaten by a friend’
b. nay-ka chinkwu-eykey umsik-ul mek-i-ess-ta.
I-NoM friend-DAT food-Acc eat-CST-PST-SE
‘I made (my) friend eat food’

(8) Ambiguity between suffixal passive (a) and morphological causative (b)
a. chinkwu-eykey mek-hi-ess-ta.
friend-DAT eat-PSV-PST-SE
‘(The food) was eaten by a friend’
b. chinkwu-eykey mek-i-ess-ta.
friend-DAT eat-CST-PST-SE
‘(I) made (my) friend eat (food).

The same manner of imperfect tokenisation also occurs in the case of the pe-
riphrastic passive, but verbal morphology -e/a ci- is exclusive to this type of pas-
sive, serving as a reliable cue for a morphology-based search. These limitations
found in the existing pipelines’ prevent us from relying entirely on their tokenisa-
tion and POS tagging functions, and lead us to complement the results with man-
ual correction to some extent.

Another challenge pertains to the determination of canonicity involving the
passive. One way to meet this challenge is to utilise information about relative
positions of individual markers in a sentence. In other words, we can determine
the canonicity of a sentence by comparing the numeric location of an initial
marker to that of a non-initial one. In a Python environment, a text is treated as a
sequence of characters (i.e., strings) numbered sequentially from the left end. As
an illustration, the text hello consists of five strings in the Python environment,

9. Despite broad descriptions about the performance of the currently available morphological
analysers in Korean (e.g., Chun, Han, Hwang, & Choi, 2018; Han & Palmer, 2005; Park, Hong,
& Cha, 2016; Qi, Dozat, Zhang, & Manning, 2018; Straka & Strakovd, 2017; Zeman, Hajic,
Popel, Potthast, Straka, Ginter, Nivre, & Petrov, 2018), there is no report on their accuracy pre-
cisely touching upon these specific features. We discovered the shortcomings through informal
testing with a small set of sentences engaging in the particular linguistic features that we focus
on. Measuring the accuracy of automatic processing tools with respect to core linguistic features
involving clause-level constructions is out of the scope of the present study, but we hope to pur-
sue this line of research in the near future.
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o being assigned to h and 4 to o. Strings can then be searched and compared on
the basis of these reference numbers. This characteristic allows us to determine
the canonicity of a sentence by extracting information about the relative loca-
tions of each marker (expressed as the reference numbers of the strings) as long
as the sentence has dedicated markers at the designated place. For instance, in
the pattern noun-DAT noun-NOM verb-psv, the dative marker has smaller reference
numbers than the nominative case marker, which indicates that the dative marker
occurs prior to the nominative case marker. We thus classify this pattern as the
scrambled suffixal passive. If one of the markers is omitted, we can still use infor-
mation about the relative positions of the other marker and the case-less noun.
Take the pattern noun-+e#+noun-DAT verb-pPsv as an example: the dative marker
occurs after any noun, and this characteristic results in larger numeric values for
the dative marker than any noun has, which allows this pattern to be classified as
the canonical suffixal passive. There are very few instances where two case mark-
ers are dropped altogether for the two construction types (e.g., Chung, 1994), so
we do not consider this possibility for now. However, one caveat to this approach
is that its application is less promising in multi-clause sentences, and this necessi-
tates manually examining the automatic processing results.

The last challenge, omission of sentential components, is understood as a
major hardship in automatic processing of Korean corpora in general. Several
methodological proposals have been made, such as consideration of dependency
relations (e.g., Choi & Palmer, 2011), application of case frames (e.g., Kim & Ock,
2015), and development of a verb dictionary with information about semantic fea-
tures of obligatory arguments tied to particular predicates (e.g., Lee & Choi, 2013).
The rates of accuracy reported from these studies, all of which targeted general-
purpose Li-Korean corpora, varied from around 70 up to 95 percent. However,
there is no empirical report on the application of these proposals to learner cor-
pora in Korean. We may set aside this particular challenge for now.

With these challenges in mind, we conduct an automatic analysis of learner
writing by adapting NLP techniques. Our particular focus lies in reporting how
we pursue this task, by asking two specific questions about the automatic process-
ing: what practical issues arise in conducting this work, and what we can manage
under the particular treatments that we conduct.
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3. Methods

3.1 Learner corpus creation

To create learner corpora, we collected essays from 36 Mandarin-speaking learn-
ers of Korean who attended a university in Korea (mean age=24.2, SD=3.1). The
duration of the learners’ experience learning Korean varied from two months to
more than seven years (mean year=3.1, SD=2.7). We also measured learner pro-
ficiency separately by using the Korean C-test (Excerpts 1 to 4; Lee-Ellis, 2009).
In addition to learner writing, we collected essays from 10 native Korean speakers
(mean age=27.5, SD=2.9) as a reference corpus.

Participants were asked to write argumentative essays about two topics,
adapted from Test of Proficiency in Korean tests (Topic 1: “Which do you think is
the most important, preservation vs. exploitation of the nature?’; Topic 2: ‘What
affects success the most, competition or cooperation?’), on a separate sheet of
paper, for 20 minutes per essay. The prompts were presented both in Korean and
Chinese for the participants’ clear understanding of these topics. The two trials of
essay writing were interspersed with the four proficiency test excerpts (Excerpts 1
& 2 - writing » Excerpts 3 & 4 - writing); no mobile device was allowed during
the entire session. The entire participation took 1.5 hours, and every participant
received monetary compensation (approximately $ 10) for their participation.

All the essays were converted into an electronic format (.txt file), with typos
and errors uncorrected. There was no direct use of the prompts in the essays, so
we decided not to delete prompt-like sentences from the essays (if any). This con-
version was done by two native Korean speakers, and we verified that their con-
versions were identical. We then sorted out the two types of passives from the data
manually, as a reference for comparison with the automatic extraction results. The
legitimate passive instances that we extracted from the data included the case-
marking and verbal morphology that we explained in Section 2, with or with-
out the omission of sentential components. The hand-extracted results were also
cross-validated by two native speakers of Korean; they reached complete agree-
ment on the manual results. Table 1 provides a summary of the learner corpora
that we created.

Table 1. Information about learner corpora

Topic Size (eojeol)

Mean (SD) Minimum Maximum

1 107 (36.36) 62 201

2 113 (38.48) 57 203
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We note that, although there exists a sizable learner corpus made by the National
Institute of Korean Language (NIKL) which was publicised in 2018 (2,021,991 eoje-
ols from 15,983 written essays; 579,391 eojeols from 1,251 oral interviews and presen-
tations), some grave issues involving the dataset inhibited us from relying on this
pre-made corpus for our investigation. First of all, there is no way for researchers
to ensure whether learners were given the original prompts or if the instructors/
collectors modified them. NIKL distributed a separate Excel file (‘Learner Corpus
Sampling Information’) containing information about each essay. In that file, the
essays are classified into groups which share the same topics such as (9a) but not
the actual prompts that are recommended in the guideline such as (9b).

(9) a. Example of topic (from ‘Learner Corpus Sampling Information’ by NIKL;
translated in English)
‘Future plans; ‘10 years later’

b. Example of prompt (from 2017 Korean Language Learner Corpus Estab-

lishment Guidelines’ by NIKL; translated in English)
What will your life be like 10 years from now? Why do you think so?
Write an essay about this, with the title as ‘my plan in 10 years; including
the following points: ‘How do you see yourself 10 years from now?, “Why
do you think so?}, “‘What should you prepare?.

No explanation was provided about whether these topics are shorthand for each
prompt, and this renders the impacts of prompts on learner writing uncontrol-
lable in an actual analysis. A possibility thus arises in which the instructors/col-
lectors extracted topics from the standard prompts, presented the topics (not the
prompts) to learners, and labelled learner essays with the same topics. This suspi-
cion is justified by the observation that essays under the same topic do not always
fit into the specifications of the prompt. Considering that prompts serve as one
good source for understanding characteristics of learner writing (e.g., Cho, 2019;
Miller, Mitchell, & Pessoa, 2016), it is unfortunate that the NIKL corpus fails to
satisfy the rigour of the prompt issue.

Another important issue with using this NIKL learner corpus lies in how the
data were produced and collected. Given the current descriptions provided by
NIKL, it is unclear whether the learner essays in the corpus were collected on the
spot without any revision and support from other materials. There is a possibility
that the learners either revised their initial writing (possibly reflecting comments
and suggestions from the instructors/collectors) or wrote the essays with the help
of resources that are normally unavailable for on-site essay writing. Indeed, we
found some examples of essays including statistical data or detailed chronological
information, which often require technical references. NIKL provides no expla-
nation on this point, and this does not guarantee that learner writing in the NIKL
data fits with our intention in this study.
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Apart from the fact that manual coding of this large dataset for the gold anno-
tation set requires a considerable amount of human resources, which is not viable
for now, the aforementioned issues were not controlled properly — or at least,
NIKL does not fully report how they controlled the issues. This aspect prohibited
us from using their corpus data, which led us to collect and utilise our own learner
writing data.

3.2 Pattern extraction: Passive constructions in leaner writing

Because we are not aware of any previous work on an automatic tool for analysing
L2-Korean learner corpora, we employed a recently proposed programme by
Shin (forthcoming) based on Korean child corpora from tokenisation up to tag-
ging of XPOS (the Sejong tag in this study) and UPOS (the universal POS tag set;
Petrov, Das, & McDonald, 2012)." Because of the challenges that we mentioned in
Section 2.3 (also reported in Shin, forthcoming), the performance of the existing
open-to-public pipeline was not satisfactory for the pattern extraction task. We
thus revised the initially tagged data (through UDPipe; Straka & Strakovd, 2017)
manually to ensure that each morpheme and word was assigned to an appropriate
tag. During this revision, we focused on correcting tokenisation and tag informa-
tion about case-marking and verbal morphology, which are crucial for the extrac-
tion of the passive but often mis-analysed in the currently available pipelines for
Korean.

The tagged data were then inputted to a pattern extraction process. All the
information about individual morphemes and their corresponding tags in one
sentence was transformed into a single string on an eojeol-by-eojeol basis as in

(10).

10. Shin (forthcoming) developed a Python-based pattern-finder to investigate the use of var-
ious clause-level constructions in caregiver input and child production from CHILDES (with
around 70,000 sentences after pre-processing). The overall performance of this programme was
decent, with F1 scores ranging from 0.714 to 0.955 depending on construction types, given the
characteristics of child corpora such as partial/incomplete utterances and repetition of ono-
matopoeia and mimetic words. Despite its satisfactory level of accuracy, we acknowledge that
more L2 data (with a manually-coded golden set) are needed to further verify its applicability
to learner corpora. See Shin (forthcoming) for detailed descriptions on how this pattern-finder
applied to Korean child corpora and what challenges occurred in the development/application
of this programme.
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(10) Example of a sentence for pattern extraction

a. Original sentence
Al m o] o £ e}t A7k,
cayenpoconi te  cwungyohatako sayngkakhanta.
cayen.pocon-i te  cwungyo.ha-ta-ko sayngkak.ha-n-ta.
nature.preservation-NoM more importance.do-se-coN thought.do-Prs-sE
‘(I) think nature preservation is more important’

b. Converted sentence
AR B Z o] /24 B E40]/NNG+NNG+JKS/NOUN E|/E/MAG/ADV
cayenpoconi/cayen+pocon+i te/te
ZQ5tHA /5 2 +6h+TH+ 3L /NNG+VV+EF+EC/AD]
cwungyohatako/cwungyo+ha+ta+ko
73}/ 2§ Zk+5k+ L T NNG+VV+EF/VERB././SE/PUNCT
sayngkakhanta/sayngkak+ha+nta
Note. One eojeol string consists of an eojeol, a sequence of morphemes,
XPOS tags corresponding to each morpheme, and a UPOS tag corre-
sponding to the entire eojeol.

The transformed sentences were entered into an automatic search process
whereby the two construction types were extracted in the following steps, as
schematised in Figure 1. First, we sorted out sentences with verbs (VV) that
included key morphology and corresponding tagging information involving
these constructions: a passive suffix (-i-/-hi-/-li-/-ki-) for the suffixal passive, and
-e/a ci- for the periphrastic passive. We then verified that the markers dedicated
to the passive appeared in the construction and calculated the numeric loca-
tions of these markers within each sentence (see Section 2.3). Finally, we classi-
fied these extracted instances into three categories per construction type based
on information about these reference numbers: canonical (the nominative case
marker preceded the other markers for each passive construction type and/or
another noun under the UPOS tagging [NOUN]); scrambled (the nominative
case marker followed the other markers for each passive construction type and/
or another noun under the UPOS tagging [NOUN]); and undetermined (all the
remaining instances which did not fall into the two categories due to omission
of arguments and/or markers). Lists of instances were outputted into .txt files,
and every list for each extraction was checked manually to ensure the accuracy
of the results.
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Start

|

Converted sent

SEX in eojeol
vv/VV?

Calculate reference numbers of Calculate reference numbers of
JKS and NOUN in sent JKS and NOUN in sent

Calculate reference numbers of
DAT and NOUN in sent

<JK5< DAT?

Yes

V7

Canonical passive Scrambled passive Undetermined <

! ' '

( P

Figure 1. Flow of pattern extraction: Suffixal and periphrastic passive constructions

Note. ‘sent’ stands for a sentence. DAT and SFX are not search terms but cover terms
(used only in this flow chart) representing key morphemes used in the passive

(DAT =-eykey, -hanthey, -ey (uyhay); SEX=-i-/-hi-/-li-/-ki- for the suffixal passive, -e/a
ci- for the periphrastic passive). JKB=XPOS for adverbial marker in general (DAT is one
type of JKB); JKS =XPOS for nominative case marker; NOUN=UPOS for noun;
VV=XPOS for verb. The horizontal line from the ‘NOUN < DAT?’ diamond goes
straight to the ‘canonical passive’ parallelogram and is not related to any line towards the

‘scrambled passive’ parallelogram.
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Suppose that we have (3), re-stated as (11a), that we input to the search process.
This sentence is converted into a single string with relevant information, as shown

in (11b).

(11) Example sentence: suffixal passive

a. totwuk-i kyengchal-hanthey cap-hi-ess-ta.
thief-NoM police-DAT catch-PSv-PST-SE
‘“The thief was caught by the police.

b. E=50|/%=5+°]/NNG+JKS/NOUN
totwuki/totwuk+i
73 2-5El /74 2+ 3l /NNG+JKB/ADV
kyengchalhanthey/kyengchal+hanthey
A Th/A+5]+ 1+ T VV+XSV+EP+EF/VERB. /./SF/PUNCT
caphyessta/cap+hi+ess+ta

The sentence has the VV tag and an eojeol with VV has the marker -hi-, so the
programme sequentially looks into whether the sentence involves JKS and JKB
and whether JKB is one of the dative markers for the passive. After the sentence
passes the two steps, the programme then calculates and compares the numeric
reference values of the nominative case marker and the dative marker. Because the
value of the nominative case marker is smaller than that of the dative marker, the
sentence is classified as the canonical suffixal passive.

We included in our analysis any instance that engages in passive morphology,
based on the typological observation that a passive construction has verbal mor-
phology dedicated to a passive voice (Haspelmath, 1990; Siewierska, 2013). Man-
ual inspection revealed that all legitimate instances of passive constructions were
grammatical.

The reference corpus - the essays from the 10 native speakers of Korean - was
processed according to the same procedures as the learner writing data. It con-
sisted of 3,243 eojeols, with a mean length of 162.15 eojeols per essay.

3.3 Evaluation

We measured how accurately the two passive construction types were extracted
under the current automatic pattern extraction system by calculating an Fi1 score,
the harmonic mean of precision (i.e., the ratio of relevant instances amongst the
retrieved instances) and recall (i.e., the ratio of relevant instances retrieved over
the total number of relevant instances). In addition to the F1 score, we compared
the performance of automatic extraction with manual extraction to see how reli-
able the pattern-finder operated.
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4. Results

Table 2 presents the accuracy of the automatic extraction of the two passive con-
structions from learner writing.

Table 2. Results: Manual extraction vs. automatic extraction (learner writing)

Suffixal passive Periphrastic passive
Manual Automatic Manual Automatic
Instances (#) 8 12 11 11
Precision 0.667 1.000
Recall 1.000 1.000
F1 score 0.800 1.000

Note. Passive constructions were attested mostly in Topic 1 (seven instances for the suffixal passive;
eight instances for the periphrastic passive).

We obtained more potential instances of the suffixal passive through the auto-
matic pattern extraction process than the exact number of passive instances from
the manual extraction. The result seems to be understandable in that the verbal
morphology of the suffixal passive (-i-/-hi-/-li-/-ki-) overlaps with that of the mor-
phological causative construction in Korean. Indeed, there were four morpholog-
ical causative instances that were classified into the suffixal passive. This overlap
is something that cannot be resolved under our pattern identification scheme that
considers information about individual eojeols and their corresponding POS tags.

In contrast, we found a perfect match between automatic extraction and man-
ual extraction in the case of the periphrastic passive. This was possible because ver-
bal morphology -e/a ci- is exclusively used for this construction type, thus serving
as a clear criterion for extraction. The fact that we circumscribed the type of pred-
icates for pattern extraction into a verb (with the VV tag) also contributed to this
success — this morphology can also be attached to an adjective, which changes it to
an intransitive verb.

Across the two construction types, we found no false negatives (i.e., items that
should be included in the target category but are actually excluded), but false pos-
itives (i.e., items that should not be included in the target category but are actually
included). This suggests that our pattern-finder needs improvement with respect
to how to exclude non-target items automatically amongst what it extracts.

Unfortunately, however, we failed to determine the canonicity of each instance
through the current automatic pattern identification scheme. No instance fell into
the intended categories (canonical and scrambled) accurately, such as (12), and so
we had to determine whether or not the instances followed the canonical word
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order manually. This failure is attributed to sentence-level complexity (e.g., multi-
clause sentences and omission of sentential components) and word-level complex-
ity (e.g., multiple form-function mapping in postpositions; cf. Choo & Kwak,
2008), which indicates that additional consideration is necessary in the automatic
detection of canonicity.

(12) Example of unsuccessful classification of sentence by canonicity (clipped from
a multi-clause sentence)

ol Ao g2 oA A et

enu  sem-i kwankwangkayk-eykey yel-li-ci anh-nun-ta-ko
an island-NoM tourist-DAT open-PsV-NML not-PRS-SE-CON
=t

tul-ess-ta.

hear-psT-SE

‘(I) heard that an island is not opened to tourists.
- correct classification: suffixal passive, undetermined
- actual classification: suffixal passive, canonical

Similar results were found in the native speakers’ writing (Table 3): our pattern-
finder extracted more instances of the suffixal passive than necessary, and the
number of periphrastic passive instances that the pattern-finder extracted was the
same as for the manual annotation. The accuracy for the suffixal passive was lower
than the accuracy found in learner writing above (0.800). This was because the
native speaker participants produced morphological causatives (seven instances)
more often than the L2 learner participants did.

Table 3. Results: Manual extraction vs. automatic extraction (native speaker writing)

Suffixal passive Periphrastic passive
Manual Automatic Manual Automatic
Instances (#) 8 15 13 13
Precision 0.533 1.000
Recall 1.000 1.000
F1 score 0.696 1.000

Note. Whereas the suffixal passive was attested mostly in Topic 1 (six instances), the periphrastic pas-
sive was attested mostly in Topic 2 (10 instances).

Although we acknowledge that it is difficult to generalise our findings due to the lim-
ited size of the learner corpus data and the limited number of passive instances, we
conducted a by-proficiency analysis to see any developmental aspects in relation
to passive constructions. Table 4 presents the number of instances that each group
produced for the two types of passive constructions. We set the advanced learner
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group and the novice learner group arbitrarily, by aggregating the 10 highest-
proficiency learners (for the advanced learner group) and the 10 lowest-proficiency
learners (for the novice learner group) based on the proficiency scores. The produc-
tion of the passive was proportionate to learner proficiency in general. This is con-
sistent with previous findings from behavioural experiments (e.g., Jeong, 2014) that
suggest that L2 learners’ command of the passive is contingent on their proficiency
of the target language. Our finding is also indicative of a possibility for the passive
to function as a predictor of L2 development, which requires further investigation
with more instances of the passive from larger learner corpora.

Table 4. Production of passive constructions by proficiency

Group Suffixal passive Periphrastic passive
Raw  Normed Raw Normed
Native 8 2,561 13 4,161
Advanced 4 1,468 3 1,101
Novice 1 617 1 617

Note. The raw frequency values were normed per one million words.

As for the passive construction types, our learners demonstrated numerically
more frequent use of the periphrastic passive than the suffixal passive. Interest-
ingly, whereas verb use in the periphrastic passive was skewed towards eps- ‘to
not exist’ (eight of the 11 instances), the suffixal passive exhibited diverse types
of verbs in the learner productions, as Table 5 shows. It is unclear at this stage
whether this (non-)skewedness of verb use in each passive construction type was
due to topic effects or learner proficiency. We presume that the reason may be
interactions between linguistic properties involving the two passive construction
types (i.e., use of the suffixal passive is limited to a set of verbs; Sohn, 1999) and
input to which the learners are exposed (cf. Shin, 2020); but again, we admit that
this way of reasoning is currently speculative.

Table 5. By-construction use of verb in learner writing

Suffixal passive Periphrastic passive
Verb # Verb #
po- ‘to se€’ 3 eps- ‘to not exist’ 8
yel- ‘to open’ 2 ilwu- ‘to achieve’ 1
camku- ‘to sink’ 1 mangha- ‘to ruin’ 1
tal- ‘to hang’ 1 yeki- ‘to regard’ 1

tul- ‘to lift’ 1
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5. Discussion and conclusion

5.1 Implications of findings

Motivated by the lack of research on automatic processing of clause-level construc-
tions such as passive constructions in Korean learner corpora, the present study
conducted an NLP-assisted analysis of Li-Mandarin L2-Korean learners’ written
production by focusing on their use of the two passive construction types in Korean.
We reported pevious corpus-based research on L2 Korean, language-specific prop-
erties that pose challenges in the automatic processing of learner writing with re-
spect to the passive voice in Korean, and possible ways to deal with these challenges
in (semi-)automatic processing of L2-Korean learner corpora. We then reported an
automatic pattern extraction process, constructing our own small-scale corpus of
learner writing with revised tokenisation and tagging information.

We obtained a good level of accuracy in extracting the two passive construc-
tion types relative to the manual extraction result. Despite the overlap in ver-
bal morphology between the suffixal passive and the morphological causative,
the automatic extraction of this construction type was relatively satisfactory. The
accuracy level of our pattern extraction process for the suffixal passive was even
more accurate for the L2 data than for the L1 data, although their production of
this passive construction type was numerically not so different from each other.
In contrast, the automatic extraction of the periphrastic passive demonstrated a
perfect match with the manual extraction, regardless of L1 or L2 data. This was
possible due to the particular case-marking and verbal morphology which are
dedicated to this passive construction and do not overlap with components of
other constructions.

These findings suggest that the performance of our construction identifi-
cation scheme may have benefitted from the tokenisation and (X)POS tagging
information that we modified in the pre-processing stage with special emphasis
on case-marking and verbal morphology (the two core elements of Korean pas-
sives). This stands as an indication that, as long as learner corpora are properly
tokenised and tagged, one can successfully identify the two Korean passive con-
structions from the corpora under the current pattern extraction process that we
proposed.

We also conducted a preliminary analysis of learner writing by proficiency. De-
spite the small size of the learner writing data, we found a tendency of the advanced
learners to use the passive proportionally more than the novice learners. A passive
construction is one of the complex argument structure constructions acquired later
in language development in general (e.g., Shin, 2020). Moreover, cross-linguistic
differences between learners’ L1 (Mandarin) and L2 (Korean) were evident in the
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passive (see Section 2.2). Considering these acquisitional challenges and typologi-
cal differences involving the passive, our findings lend indirect support to the role
of passive constructions in explaining L2-Korean proficiency (albeit less generalis-
able due to the small corpus size).

5.2 Limitations and future directions

Although we found benefits and potential applications for automatic processing of
learner corpora, there are still drawbacks of the NLP-assisted analysis of learner
corpora in Korean, which await further investigation.

First of all, we could not demonstrate full-fledged automatic processing of
learner writing. The currently available pipelines for data analysis are mostly based
on general-purpose L1 corpora, and so they may not be ideal for analysing learner
corpora (cf. Meurers & Dickenson, 2017). It is widely known that learner language
is qualitatively different from how the target language is used natively (e.g., Meurers
& Dickenson, 2017). Hence, researchers should be aware of the possibility that pre-
made NLP tools (developed mostly using L1 corpora) do not comply with fea-
tures of learner language such as spelling/spacing errors and novel combinations
of words and chunks, which possibly aggravates the performance of the tools in
exploring linguistic features of interest in learner corpora. The current study did
not identify particular issues with the aforementioned characteristics of learner
language for the automatic pattern extraction process, but we believe that it was
because we focused only on specific construction types. Given the need for the
application of NLP techniques to learner corpora to accommodate characteristics
oflearner language itself, more applications of our scheme to various (learner) cor-
pora in Korean are required to verify the effectiveness of our approach to this kind
of task, which we plan to do next.

These open-access pipelines often fall short of their performance in regard
to tokenisation and POS tagging of sentential components that are crucial for
pattern-wise analysis of corpus data in Korean (see Sections 2.3 and 3.2). This sug-
gests that, unless the performance of the currently available Li-based automatic
tools are improved with respect to the tokenisation and tagging issues, learner
corpus researchers would still have difficulty in coping with these issues. Together,
these shortcomings of the open-to-public pipelines (which are oriented heavily to
properties of Korean) render their full applicability to the analysis of written cor-
pora (whether they be L1 data or L2 data) less promising. This in turn necessitates
manual inspection to some extent, just as we did. One meaningful investigation
in this respect would be to compare the performance of these pipelines synchron-
ically and to see how different pipelines can affect the pattern extraction proce-
dure, which provides an important venue for future research.
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Particularly for the passive constructions in Korean, language-specific chal-
lenges involving the passive add difficulty to this automatic extraction of the target
patterns. To illustrate, the omission of sentential components such as arguments
and case marking — which often occurs in Korean — makes it difficult to determine
the canonicity of instances. In addition, there is a morphological overlap between
passive suffixes in the suffixal passive and causative suffixes in the morphologi-
cal causative, which is not detectable under the current scheme. Clausal complex-
ity in learner production also adds to the difficulty in general. Chances are that
learner corpus analysis may utilise probabilistic dependency relations, as several
studies on L1 Korean report decent performance using dependency information
(e.g., Park, Hong, & Cha, 2016), or an additional procedure that converts multi-
clause sentences into mono-clause ones by using morphemes indicating a clausal
boundary. Unfortunately, there is no verified L2-Korean analysis tool that deals
with these language-specific issues at a satisfactory level.

To bypass these issues, we took a semi-automatic approach to pattern extrac-
tion, but we acknowledge that ours is not the ultimate solution. Future research
will benefit from measuring the degree to which cutting-edge methods for general-
purpose corpora alleviate these challenges pertaining to automatic processing of
Korean learner corpora. Subsequent studies, both on L1 and L2 Korean, need to
pursue these lines of inquiry for a better NLP-assisted tool that effectively copes
with the aforementioned challenges in the automatic processing of (learner) cor-
porain Korean.

Lastly, the present study did not address proficiency-related issues pertaining
to automatic processing of learner writing in a detailed manner. This is because
too few instances of passive constructions prevents us from inferring clear/strong
implications on automatic processing of learner writing and proficiency. Given
the findings of this study, we may speculate on the relationship between the per-
formance of our automatic pattern identification scheme and by-proficiency use
of pssive constructions. For example, considering that native speaker participants
produced more morphological causative instances than L2 participants produced,
we may claim that the performance of our pattern-finder decreases as proficiency
increases. This is something that we cannot verify for now, again due to the rare
use of the passive, and will require further research in order to better estimate
production of the Korean passive across learner proficiency using larger corpora
with various genres.

The automatic processing of learner corpora in Korean and its application
to L2 research on Korean are still in their infancy. We believe that, as the first
empirical report on these topics, the findings of this study open the door to poten-
tial ways of (and directions towards) NLP-assisted learner corpus research on
Korean.
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Appendix A. Summary of recent learner corpus research on L2 Korean

Type Study Focus L1t Proficiency Data size Automatic?
Error Bang (2014) Sino-Korean CHN  Advanced Unclear No
analysis word (20 essays)
Huh (2018) Word order CHN  Unclear Unclear No
(129 essays)
Lee, Dickenson, Overall Various Beginner; 10,038 eojeol
& Israel (2016)  (annotation Intermediate (100 essays)
system)
Park, Kim, Lee, Error Unclear Unclear 425 eojeol Yes
& Lee (2017) correction
Park & Lee Word order CHN  Intermediate Unclear No
(2014) (162 essays)
Seo (2014) Various Various Unclear Unclear No
(47 essays)
Song (2018) Case marking CHN  Beginner Unclear No
(105 essays)
Useof  Cho & Park Word (semantic ENG  Beginner; Unclear Yes
linguistic (2018) similarity) Advanced (16 essays)
items Choi (2018) Adnominal Various Unclear 6,132 eojeol No
clause (28 essays)
Cui & Wang Auxiliaryverb CHN  Advanced 42,824 eojeol  No
(2018) (240 essays)
Kim & Kim Discourse Various Unclear 44,694 eojeol No
(2013) marker (spoken only)
Kim, Park, Kim, Grammar Various Beginner; 133,785 eojeol  Yes
Kim, Choi, Suh, pattern Intermediate; (1,288 essays)
& Kwak (2016)  (specified in Advanced
learner

textbook)
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Type Study Focus Lif Proficiency  Data size Automatic?
Nam & Hong  Case marking CHN  Beginner; Unclear Yes
(2014) Intermediate; (spoken only)

Advanced

Park & Lee Cohesive device Various Advanced 4,882 eojeol Yes

(2017) (31 essays)

Ryu (2017) Conjunctive Various Beginner; 27,405 eojeol  Yes

Adverb Intermediate; (270 essays)
Advanced
CAF Kwak (2016) - ENG  Intermediate; Unclear Yes
Advanced
Nam, Kim, &  syntactic Various Beginner; Unclear No
Kim (2016) complexity Intermediate; (55 essays)
Advanced
J. Lee (2017) Lexical richness JPN & Intermediate; 15,266 eojeol  Yes
CHN  Advanced (30 essays)

S. Lee (2017) Lexical richness CHN  Beginner Unclear Yes
(35 essays) +
spoken

Won, Wang, Lexical richness CHN  Intermediate; 4,523 eojeol No

Zhu, & Wang Advanced (40 essays)

(2017)

Note.
+ CHN=Chinese; ENG =English; JPN =Japanese.
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