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Abstract

Nutmeg (http://hinoki-project.org/nutmeg/) is a writing support system for Japanese lan-
guage learners. It can identify probable mistakes in learner writing by classifying expressions
based on their frequency distribution across several native Japanese corpora representing var-
ious registers. Namely, it divides the corpora into a positive group representing the target reg-
ister and a negative group representing registers considered to contain inappropriate stylistic
features. The purpose of this study is to examine adverb usage within the Japanese academic
register and to evaluate the classification results of the system. The system classified 2,919
adverbs extracted from the electronic dictionary UniDic into ‘acceptable’, ‘unacceptable’ or
‘unknown’ classes. These results were compared to an independent classification by an L2
education expert and revealed differences, especially in the low recall performance of the sys-
tem. Furthermore, adverbs that had a relatively high frequency in the positive corpus set were
incorrectly classified as unacceptable. An investigation into these problems revealed that the
classification of a lemma according to its different orthographic forms resulted in some of
the differences between the human and system evaluations. Because the system classification
works at the level of single morphemes, it could not arrive at the right conclusion in instances
where the correct unit of classification was a morpheme compound. Other future tasks include

classifying the multiple usage and meanings of a single lemma as separate items.

Keywords: academic writing, Japanese language learner, writing support system, register,

large-scale Japanese corpora, Scientific and Technical Japanese Corpus, adverbs

1 Introduction

Foreign students enrolled in undergraduate programs in science, technology, engineer-
ing, and mathematics (STEM) fields in Japan are often required to write homework as-
signments, experimental results, graduation theses as well as research papers in academic
Japanese. However, courses geared towards beginner and intermediate level learners of
Japanese as a second language tend to emphasize the acquisition of spoken language.
As a result, learners are inadequately prepared for academic writing and often struggle
over how to correctly write academic texts. A common example is choosing the more
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appropriate writing form between de aru or da forms (copular verbs corresponding to

‘is/are’). The following short passage, extracted from the Natane learners corpus’, is

written by a native Chinese first-year science student and illustrates the use of spoken

words (sugoku, totemo) where more appropriate semantically-compatible replacements
exist (kiwamete, hijoni):

Ex. 1) AARDKIRGIEIITEERER L TH D, »D50WRHRIZ BT,
T HH, FEIZhoT, BADERICED & REFELRIFETE D
ZlaRTMLT, LTHWo< W Lz, Nikon no kon'inseido wa Chigoku
to daitai onaji de aru. Furui jidai ni kurabete, sugoku jiyi, byodo ni natta. Nihon no

horitsu ni yoru to, miseinen mo kekkondekiru koto wo ryckaishite, totemo bikkurish-
ita. “The marriage system of Japan is almost the same as that of China. It has
become much more free and fair when compared to previous eras. I was very
surprised to learn that adolescents were allowed to marry under Japanese law.’

An earlier survey based on the Natane error annotations revealed that adverb re-
lated errors, similar to those of Ex. 1, were among the most frequent (Yagi et al. 2014a;
Yagi et al. 2014b). Adverbs are also an advantageous research target because a relatively
smaller set of them are used in academic writing compared to spoken language. Also, the
variety of adverb usage greatly differs along register lines.

Furthermore, while sentence-final expressions and function words that connect
phrases and sentences are perhaps more indicative of register differences (Srdanovi¢,
Hodoséek, Bekes, & Nishina 2009), making them a valid subject of such a study, they
have the undesirable property of transcending morpheme and phrasal (bunsetsu) bound-
aries, the latter form of which are not supported in the error classification API used in
this research. In most cases adverbs are formed from one morpheme and are thus a more
immediately tractable target, with the exception of the adverbs examined in Section 4.2.

Nutmeg’s main focus is to assist the process of writing academic Japanese. It ana-
lyzes the user’s text input and points out any expressions that are inconsistent with the
academic writing register, thereby forcing users to reflect on their word choice and in the
process, hopefully improve their writing (Yagi, Hodos¢ek, Abekawa, Nishina, & Murota
2014). The current focus is on the identification of errors and not the automatic sug-
gestion of alternative expressions, the development of which are left to future research.

Our research uses language-processing techniques on large-scale corpora, and
aims to provide automatic corrections that are appropriate for the register required by
the learner. Ng et al. (2014) describe a recent task on grammatical error correction in
which many teams made use of machine learning, statistical machine translation and

1 The Natane Learners Corpus contains over 200 essays collected or elicited from L2 Japanese learners and is
available from https://hinoki-project.org/natane/. Example 1 is available from http://hinoki-project.org/natane/doc-
ument/151_a/show.
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rule-based approaches to various degrees of success. At the present time, our research
only aims for the identification of errors and does not aim to give automatic corrections.
Indeed, Hodoscek (2011) previously showed that classifying words or expressions for
suitability to a genre using only frequency data from large-scale corpora is a feasible and
simple approach.

From the viewpoint of the overall effectiveness of writing assistance systems, Yagi
et al. (2014a; 2014b) conducted experiments on how learners react to errors shown
by the Nutmeg system. The results recommend showing learners only a few exam-
ple sentences when they correct texts by themselves. Abekawa et al. (2015) analyze
tendencies in learner errors related to adverbs from the viewpoint of the academic
register by comparing learner errors and adverbs listed in the official vocabulary of
the pre-2010 JLPT (Japanese Language Proficiency Test) in order to help develop
methods of correction.

From a narrower perspective of error-types, the Chantokun system (Mizumoto
2012) identifies and corrects Japanese case particle usage using a classifier trained by
feeding in Japanese learner texts and their associated corrected versions constructed
by native speakers on the Lang-8 website?. The major difference between Mizumoto
(2012) and our present research is that the former employs the use of error-corrected
learner corpora for misuse detection, whereas the latter uses native corpora representing
varied registers for misuse detection.

From the perspective of research in second language education, Watanabe (2010)
analyzes differences in adverb usage within academic reports written by learners and
native speakers. The research shows that learners tend to use inappropriate degree ad-
verbs such as the colloquial —# ichiban ‘the most’. Watanabe’s research is similar to
our present study as both focus on adverb usage, but differs in methodology. Watanabe’s
research is based on a manual analysis, whereas our research is based on a predictive
analysis using corpus data. Moreover, Watanabe (2010) addresses the issue of the L2
Japanese academic writing curriculum as part of the research aim, whereas we developed
this system as a tool for self-study.

2  Academic Japanese and official orthographic policy

Textual genres are often described in terms of differences: spoken vs. written, colloquial
vs. formal, objective and logical reasoning in essays vs. subjective emotional descrip-
tions. This carries over into the expressions used in those registers. Varieties of language,
directly connected to the situation of their use, are referred to as register (Halliday &

2 Accessible from http://lang-8.com/.
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Hasan 1976). The present work thus focuses on the appropriateness of learners’ ex-
pressions to the academic register, with the goal of improving learner composition by
conforming to the academic writing style.

Compared with several other languages with clearly encoded spelling rules, a com-
pulsory orthographic policy for the Japanese language has not yet been established.
The Ministry of Education, Culture, Sports and Technology (MEXT) has published
a standardized manual called Kobunsho Sakusei Yorys ‘Criteria for the writing of official
documents’ (Kobunsho Manual) for various orthographies of official government doc-
uments (MEXT 2014). However, magazines, newspapers, and other media in Japan are
not bound to its rules and tend to have their own more-or-less equivalent but differing
internal style manuals. As a consequence of the lack of standardization across these
groups and organizations, the orthography of the Japanese writing system remains com-
plicated. In this research we assume that academic communities have their own writing
rules that are relatively close to the standard orthographic rules set out by MEXT, but
will examine the validity of this assumption in the succeeding sections.

3  Methods and materials
3.1 Corpus selection criteria

The selection of appropriate corpora is essential to realizing the goals of the system:
namely, to provide feedback on learners’ written errors within the genre of scientific and
technical academic writing. The combination of the Balanced Corpus of Contemporary
Written Japanese (BCCW]J) (Maekawa et al. 2013), which comprises a diverse range of
registers including informal and spoken text, is combined with the Scientific and Tech-
nical Japanese Corpus?® to satisfy these requirements.

Classifying a word as either appropriate or inappropriate for the academic regis-
ter relies on quantifying its appropriateness with respect to a variety of corpora with
well-defined situational characteristics. Therefore, taking those corpora from the BC-
CWJ and the STJC for which the situational characteristics most closely align with
the academic register, one can attempt to infer a word’s appropriateness. For words that
do not appear or are rarely found within corpora belonging to the academic register,
one approach is to just mark them as inappropriate. The approach outlined in this pa-
per takes a different stance in which, in order to identify a word as inappropriate, it is
not enough to simply find the word within the set of corpora closest to the academic
register, but also necessary to have a separate set of corpora for which the situational

3 The Scientific and Technical Japanese Corpus (STJC) is an ongoing project seeking to form a representative sam-
ple of scientific and technical Japanese. It is formed from Japanese language journals and proceedings in such fields as
Natural Language Processing, Civil Engineering, Electrical Engineering, and Medicine.
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characteristics differ enough from the academic register so that a significant presence
of a word within them is taken to be a strong indicator of inappropriate use within the
academic register.

For the positive corpus set, the STJC along with the White papers and Law doc-
uments media from the BCCW] were selected, while for the negative corpus set, Ya-
hoo! Q&A, Yahoo! Blogs, and the Minutes of the Diet media, all from the BCCW],
were selected. While the White paper and Law documents sub-corpora are not strictly
academic in nature, many of their situational characteristics are shared with or similar
to the STJC. Indeed, previous research has shown that their writing style (Hodos¢ek
2011), and specifically the fact that they can be considered to have undergone editing
for consistency with other publications in their fields and are meant for an expert au-
dience, are similar enough to the STJC that we are able to justify their inclusion in the
positive set. As the choice of corpora for the negative set was constrained to the corpora
available within the BCCW], sub-corpora that consistently contain either transcribed
speech (Minutes of the Diet) or contain informal writing (Yahoo! Blogs and Yahoo!
Q&A) were selected. Finally, the remaining corpora are essential for deciding whether
an adverb’s relative frequency is exceptionally high or low in the positive and negative
corpus sets when compared to ‘average’ Japanese prose.

3.2 Adverb selection criteria

The list of adverbs examined within this study was compiled from the full list of adverbs
within the UniDic morphological dictionary. UniDic was jointly developed alongside
the BCCW] and employs a hierarchical structure that captures the orthographic var-
iation inherent within the Japanese writing system. Morphemes are organized under
their lemma, word, and orthographic form to encode the structure shown in Figure 1
(Ogiso et al. 2010), where the adverb yahari ‘well’is divided into 6 or more (see Table 5
in Section 4.1.2) orthographic forms (1% 0, ¥ U, Kk D, °5 1L Y etc.). Unlike
a traditional dictionary, the lemma is organized at the level of meaning so that polyse-
mious words having identical word and orthographic forms can be organized under two
or more different lemmas.

The question of which orthographic form of a word to choose from when writing
is dependent on the particular writing context into which the word is to be inserted. For
the purposes of this study, we hypothesize that for the academic register, in which clar-
ity of communication is at a premium, standardization within most academic domains
will mean that there is in general a single preferred way of writing a word. We therefore
choose to prioritize the analysis of words at their orthographic form level first, and then
to select several examples to be additionally analyzed from the lemma level. There are
merits and demerits to both approaches. As mentioned in Section 2 above, we need to
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Figure 1. Word and orthographic forms of the adverb K& ¥ yahari ‘just as I thought
within the layered structure of UniDic.

take into consideration official orthography as well, which is not guaranteed to match
our data-driven results.

In this research, we use the adverb list extracted from UniDic, which includes 7,432
orthographic forms of adverbs. However, due to the classification API not distinguish-
ing between words having different pronunciation but sharing orthographic and lemma
forms, 29 entries are removed, leaving 7,403 entries. Among these, we further exclude
878 orthographic forms which could not be found in any corpus, and 3,606 forms of on-
omatopoeic words, leaving the final number of adverbs used in the evaluation at 2,919.
We then apply the register misuse identification method explained below to classify
each into acceptable, unacceptable or unknown classes. In order to evaluate these pre-
dictions, we requested a Japanese language education expert separately evaluate the list.

3.3 Comparison between positive and negative corpus sets

Figure 2 shows the differences within the top 30 most frequent adverbs in the whole
corpus set, the positive corpus set and the negative corpus set. The values in the figure
represent PPM (parts-per-million), which corresponds to how many times an adverb
occurred within a million-word long span of text. Based on the figure and statistics
from the whole dataset, we can make several observations on three levels: adverb variety,
magnitude of use, and adverb preference.

Firstly, the variety of adverbs employed differs greatly between the positive and
negative sets: 1,023 used in the positive set compared with 2,253 used in the negative
corpus set and 2,887 in the whole set. Just 73 of the most frequent adverbs in the positive
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corpus set account for more than 90% of all adverbs occurrences when compared with
174 adverbs for the negative set and 215 for the whole set. Secondly, overall adverb use
is 4.6 times more frequent in the negative corpus set than in the positive corpus set.
While the whole corpus set displays an overall higher adverb use that is 1.9 times high-
er than the negative corpus set, the negative corpus set has a more skewed distribution
of high frequency adverbs within the top 30. Thirdly, among the top 30 adverbs in all
sets, the positive corpus set features the most distinct variety and ordering of adverbs
when compared with the negative and whole sets, which follow a similar pattern. When
looking at the overall overlap of adverbs, all but 40 adverbs from the positive set are
contained within the negative set. Among these low-frequent adverbs are a few like !/
L C besshite ‘especially’ that are appropriate for the academic register. However, most
others are onomatopoeic adverbs which had likely originated within natural language
processing research papers dealing with various aspects of onomatopoeia.

When comparing between the top 30 adverbs across the three corpus sets, we
tound that 18 out of the top 30 adverbs were common to the whole and positive corpus
sets. Adverbs missing from the positive set include ones commonly used in informal
speech, while those particular to the positive set include formal spoken adverbs that find
their use in lectures and meetings such as zafoeba ‘for example’, mottomo ‘the most’, and

Positive corpus set Negative corpus set

Whole corpus set

%5 /wu/_ [ EAES /Iuluuhu/- &5 /dnu/_
€9 o kb fitomo/motiomo! Z9 sou
59 mow FH12 Hokuni/ [ b9 mou

9 fou/ xY /mazo/ & fou/
B /_mLu/- ] /_\nrv/- RARY Jyahar ./_

NG /||\|4du/|v|mlu/- €5 /nlnu/- - /L‘Imun/_
12 /sarani/ =54 /yuku/_

B2 fatoeba/ ]

AL Isukoshi/ 5 fhobo/
%y ln|a\7\|/= ) /kou/. R /imada/mada/
sl fyahari/ [ iy fisumari/ ﬁ?/uch.han/-
Fic frokuni/ %9 Isoul Z /mara/
L mata/ B anarazu! &1 famari/
" iehouo! BEI fsudeni/ I e firoiro! [
1E<" Isugu/ ¥ & Jarakajime/ S /mazu/
fitd Jitomo/mottomo/ = 1% /ch«\ku~e|~u/= 1H < fsugu/ =
frit /nanl)\lc/n:\n/- 1< /_mku/l MY /micmu/-
4 < /mattaku/ i fissou/ WK fkanari/
YLz fsarani/ = HidT /kn\'.n\\clc/: EL /um/=
D rsumarl g #2Y Jamari/ filliz maniyvernaze!
& fichiban/ Ul fhanail g i1 fokuni/ [
B famari/ Fi Jomoni/ | &L /moshi/
{7 /moshi/ AA fimada/madal | #< manaku/
BE /wdun/- b9 /mou/l LY /ymomiku/-
///)j(i/mnuhumn/. < /matiaku/ Wi /mochiron/ [
iy fotemo/ "5 juubun/ #lx atocha/
DT Majimete/ g FT fisuidel | 4 makanakal
20 yori/ g PR dyagal | 5K kekkou’
[k Manari/ L /moshi/ | bok /motto/
bok /moto/ | "2 /matal | HlHT /hajimete/
HLUZ /tan'ni/ JUL ftakusan/
L n-zm 400 600 800 1000 1200 1400 1601

7 Manaraz g

0200 400 600 800 1000 1200 1400 1600

»L fsukoshi/ I

0200 400 600 800 1000 1200 1400 1600

Figure 2. PPM of the top 30 adverbs in all corpora and within the positive and negative

corpus sets.
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tokuni ‘especially’. As for the negative corpus set, 23 adverbs were shared with the whole
corpus set, with the rest including adverbs such as iroiro ‘many’, totemo ‘very’, yoroshiku
‘please’, nakanaka ‘hardly’, kekks ‘much’, zutto ‘always, more’, all of which are commonly
used in everyday speech. Additionally, there were 17 adverbs not common to the posi-
tive and negative sets, including ichiban ‘first place’, motto ‘more’, chotto ‘a bit’, mochiron
‘obviously’, yahari ‘as 1 thought’, all of which were commonly used within learner writ-

ing and are a common source of signaling the wrong register.

34 C(lassification of adverbs with respect to suitability in the academic
register

Nutmeg shows learners whether input words are acceptable or unacceptable in the ac-
ademic register. Hodog¢ek (2011) and Hodos¢ek & Nishina (2011) proposed and de-
scribed details on the basic idea of using the chi-square test on corpus data to identify
expressions salient to a particular register. As the method described is the same one used
in this research, we will only briefly explain the classification procedure by using two
examples. The first example is mottomo or itomo ‘the most’, which is classified as an ac-
ceptable adverb for the academic register. The second is chozzo ‘a bit’, which is classified
as unacceptable. Table 3 shows the statistical data of the lemma and the orthographic
torms of mottomo and chotto among adverbs from the whole corpus set, the positive cor-
pus set and the negative corpus set. The system determines whether a word is acceptable
or unacceptable for the academic resister by calculating how far its frequency within the
target register deviates from the frequency distribution within all corpora by using the
chi-square (x?) test. A word will be classified as acceptable if both the frequency of the
positive set is significantly Aigher than that of all corpora and that of the negative corpus
set is significantly /ower than that of all corpora.

Table 3: Comparing classification results between the positive and negative corpus sets.

Lemma Orth. System | Frequency | Frequency | Frequency| PPM| PPM PPM
Form Verdict Whole| Positive| Negative| Whole | Positive | Negative

b &b AC 17,492 7,189 1,274 121.83| 241.67 41.23

mottomo/

como | BoEB | UK 5,449 618 228 3795 2078 738

—=F Hbrok| UA 27,677 193 13,975| 192.77 6.49| 452.24

chotto Fa v b UK 277 2 237 1.93 0.07 7.67

Note: AC=acceptable, UA=unacceptable, UK=unknown; chi-square test: P(chi-square value
>17.275;a=0.1)

Conversely, it will be classified as unacceptable if both the frequency of the positive
set is significantly Jower than that of all corpora and that of the negative corpus set is
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significantly igher than that of all corpora. In the examples, the lemma mottomo (Fz &)
has two different orthographic forms: fx %, which is written in kanji, and® > & &,
which is written in hiragana. The kanji form is classified as acceptable for the academic
register, but the hiragana form is classified as unknown because no significant difference
was observed. Similarly, the lemma chotto (— 1) also has two different orthographic
forms: chotto (5 X - &) written in hiragana is classified as unacceptable, while chotto
(F = » I)written in katakana (the counterpart of the hiragana syllabic character pair)
is classified as unknown, due to the X? test not finding a significant difference between
the opposing corpus sets.

3.5 Results of the differences in system and L2 expert judgments on the
adverb list

Table 1 shows the number of adverbs classified as either unacceptable, acceptable or un-
known by both the language expert and the system. For the purposes of this evaluation,
classifications of the class unknown by the language expert were treated as insufficient
grounds for identifying an adverb’s use as unacceptable. We therefore treat these adverbs
as acceptable for the purposes of the evaluation.

Table 1: Differences in system and L2 expert judgments on subset of UniDic adverb list
for chi-square significance cutoff 0.1.

Unacceptable |  Acceptable Unknown Total
Expert 445 196 2,278 | 2,919
System 74 5 2,840 2,919

The system achieved a precision of 0.670, recall of 0.029, and F1 score of 0.055
when evaluated against expert’s classifications. While the precision was shown to be
better than a random baseline, the recall was very low, as the system identified only
74 adverbs as unacceptable, while the expert identified 445. Additionally, the system
only identified 5 adverbs as particularly salient to the academic register, which also
differs greatly to the 196 adverbs classified as acceptable by the expert. One reason for
this is that there are few adverbs that are truly particular to the academic register, but
many are acceptable simultaneously in both the academic register and other registers
not represented in the positive corpus set. It should be noted, however, that the above
performance numbers treat acceptable and unknown evaluations as the same—after all,
the purpose of the system is to identify incorrect use, not point out if an expression is
particularly well chosen. Finally, as the number of acceptable adverbs are quite low in
either evaluation, we are able to presume that the overall use of adverbs in academic
fields is quite limited.
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4  Analysis of adverbs with erroneous classification results

In order to better understand the differences in judgement between the system and L2
expert, this section takes a detailed look at the adverbs where the judgments between
the system and expert differed. As shown in Table 4, the two differ in several aspects. In
order to analyze these differences, we examine the following two items in detail:

1) Complex lemma structure with several orthographic variations

2) Treatment of high frequency adverbs including KOSODO compounds

Table 4: Classification of different orthographic forms within frequently occurring adverbs.

Adverbs System L2 PPM PPM PPM

Expert | Whole | Positive | Negative
Bl ZIE (BIZIL) tatoeba UK AC 14.4 330.6 146.4
Bz X (7= & 21X) tatoeba UK AC 10.7 62.5 48.7
T (£9) mazu UA AC 22.4 237.6 154
%9 (7)) mazu UA AC 0.5 2.5 7.9
o (BRD) tokuni UK AC 16.5 228.5 228.3
Bz (& <ID) rokuni UK AC 4.7 12.3 8.1
ESds UA AC 43.7 154.6 | 1557.9
FIZ (EBHI) sarani UA AC 14.3 99.6 98.8
HZ (FIZ) sarani AC AC 1.5 27.4 18.7
29 (Z9) ks UA AC 40.7 93.8 213.7
FEED (DFV) tsumari UA AC 15.7 90.6 92.1
FHED GEEY) ssumari UA AC 0 0.1 0.6
W (W) kanarazu UA AC 10.5 71.3 122.3
W (DN 59) kanarazu UK AC 0.8 0.9 3
9 (£9) so UA AC 87.6 68.2| 1368.3
B< (LX) yoku UA AC 28.3 55.8 385.8
B (BL) yoku UA AC 0.9 3.4 30.1
B & mottomo AC AC 121.8 50.0 41.9
H o LY mottomo UK AC 37.9 4.3 7.7
AlEk (372 V) kanari UA AC 11.7 495 244
A% (ATRR) kanaru AC AC 0 0.4 0
v (&v) yori AC UA 0.1 46.9 60.0
9 (b9) mo UA UA 43.3 44.4 712.7
T (HHU) arakajime AC AC 27.6 55.0 11.8
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Adverbs System L2 PPM PPM PPM
Expert | Whole | Positive | Negative

T (T8) arakajime AC AC 6.3 4.0 3.7
(—J&8) —J& isso AC AC 25.2 115 20.5
(—J8) —% 9 iso UA UK 0.2 0.0 0.1
FKiRY (R1XY) yabari UA UA 13.7 10.8 336.1
KD (RIEY) yabari UK UA 0.1 0.5 0.6
(FEIZ) FEIZ omoni AC AC 28.5 10.5 22.1
(FEI2) BHIT omoni UK AC 3.4 0.1 0.8
(RWNT) IRUNT tsuide AC AC 11.5 6.3 2.4
(WRUNT) DUNT fsuide AC AC 2.7 0.3 0.3
(RIR) KK izen AC AC 14.9 5.3 7.7
(oL T) ¥UT sgite AC AC 3.2 1.3 1.8
(L T) %9 LT gite UK UK 0.0 0.0 0.0
(WL T) BEL T gaishite AC AC 2.7 0.6 0.9

Note: AC=acceptable, UA=unacceptable, UK=unknown

4.1 Complex lemma structure with several orthographic variations

As mentioned in Section 3, the lexical data used in the system is based on a subset
of UniDic, namely the lemma and orthographic base forms of morphemes extracted
using MeCab, which is an open source Japanese morphological analysis engine. We
analyzed yoku and yahari, which are adverbs that both have a number of orthographic
torms and were classified as ‘unacceptable’. In order to explain the reasons behind this
classification result, it is necessary to examine them from two viewpoints: lemma and
orthographic form.

As mentioned in Section 3, the Japanese orthographic system has not yet been
standardized. The Kobunsho Manual is regarded as a sort of standard for writing Jap-
anese official documents. The manual generally recommends hiragana notation for de-
scribing adverbs. As such, we assume that adverbs in the positive corpus set (White
papers and Law documents, specifically) tend to conform to these standard guidelines.
Hence, we will refer to the manual when analyzing the lemmas of & < yoku and K
Y yahari in our data.

4.1.1  B< yoku ‘well’

The frequency distribution of the lemma E < yoku is 300.5 PPM in the whole cor-
pus, 62.9 PPM in the positive corpus and 404.0 PPM in the negative corpus. As the
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frequency in the negative corpus is significantly higher than in the whole corpus, and
the frequency in the positive corpus significantly lower than in the whole corpus, it is
classified as unacceptable.

However, when considering the frequency of the lemma & < yoku within the pos-
itive corpus set, we find it ranks 15" most frequent and cannot thus be considered low.
Usage of yoku may be considered unacceptable within the academic register depending
on the semantic context it is used in. On conferring the Digital Daijisen Japanese dic-
tionary (Matsumura et al. 1998) and other dictionaries, we assume that yoku has six
different meanings:

1. Frequently, in quantity. Synonyms: U U shibashiba ‘frequently’, L & V1T shi-
kirini ‘oftery

2. Adequately, enough. Synonyms: + /7 jabun-ni ‘adequately’, ffliE U T tettei-shite
‘thoroughly’

3. [Subjective use] With high ability. Synonyms: F < umaku ‘well’

4. Highly, widely. Synonyms: fiie) T kiwamete ‘extremely’, FEHNZ hijoni ‘very’, Ny

\Z kodo-ni ‘to a high degree’

5. Completely. Synonyms: 47\ jizbun-ni ‘thoroughly’
6. [Subjective use] Favorably. Synonyms: 41 & % & - T koi wo motte ‘with goodwill’

As meanings 1,2, 4, and 5 of yoku can be used in objective contexts, and express the
meaning of a high frequency, their use is permissible in academic documents, although
paraphrasing them with other expressions is still preferable. At the current stage, the
system cannot clearly distinguish between these meanings. Therefore, without a way of
automatically disambiguating the exact sense used within the text, the system can only
point to the objective uses of yoku as found in the positive corpus set, and these can serve
as examples for the learner to reflect upon. For example, given the sentence Z O &t |%
K L<EZBITN\D Kono kékaku wa yoku kangaerarete iru ‘This plan is well thought
out’, it is possible to suggest the following alternative: Z O FFEII 7125 % HILT
WD Kono kékaku wa jibun ni kangaerarete iru “This plan is sufficiently thought out’.

As for the orthographic frequency, B < yoku has a PPM of 0.9, while & < you has
a PPM of 28.3 in the whole corpus. The figures are 3.4 PPM and 55.8 PPM respective-
ly in the positive corpus set, and 30.1 PPM and 385.8 PPM respectively in the negative
corpus set. yoku is classified as unacceptable in all cases. The hiragana orthographic form
& < yoku is used 92.7% of the time in the negative corpus set, and 96.7% of the time
in the whole corpus set. On the other hand X < yoku is only used 62.1% of the time
in the positive corpus set. For comparison, the Kobunsho Manual mandates the use of
& < yoku.

These results show that academic documents use more mixed orthography even
though the Kobunsho Manual does not condone such use. For documents of corpora
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in which such standards do not apply, adverbs are also written using kanji (Chinese
characters) and katakana.

On the other hand, an examination from the perspective of an expert in L2 Japa-
nese language education classified these cases as acceptable within the academic register.
It is therefore reasonable to assume that the choice of which orthographic form to use
in academic writing depends on the intended meaning.

4.1.2 KRV yahari as | thought’

As can be seen in Table 5, the lemma yahari can be written using 14 different or-
thographic forms. It should be noted that the last six all represent rare variations oc-
curring less than ten times in the whole corpus set. In total, there are five word forms:
yahari (1LY . RIED), yappari (R-1X0 , 021X 0, ¥ w3 V), yappa (o 1F),
yappashi (R° 2 1% L), and yapa (5°1X). As the system classifies at the orthographic form
level, we are able to compare the results between different orthographic varieties of the
same lemma.
The classification results for the lemma 3% ¥ give two orthographic forms (K13
D, X1 Y ) for which the verdict is unacceptable for the academic register, with the

Table 5. Orthographic form variations and their associated system classifications of the
lemma K& ¥ ordered according to their PPM in the whole corpus set.

Orthographic | System | Frequency | Frequency | Frequency PPM PPM PPM
Base Verdict Whole | Positive | Negative | Whole | Positive | Negative
) UA 19,688 335 9,997 | 137.13 11.26 323.51
A gelE ) UA 11,130 48 6,357 77.52 1.61 205.72
ol UK 1,502 10 1,210 10.46 0.34 39.16
) UK 107 16 19 0.75 0.54 0.61
Lol L UK 99 2 53 0.69 0.07 1.72
XY UK 49 13 32 0.34 0.44 1.04
IE UK 36 - 35 0.25 0.00 1.13
Eaelad)) UK 22 - - 0.15 0.00 0.00
KoY UK 8 3 - 0.06 0.10 0.00
RKOEY UK 5 - - 0.03 0.00 0.00
Kvikb UK 4 - - 0.03 0.00 0.00
L viEy UK 3 - 1 0.02 0.00 0.03
Ko iR UK 1 - - 0.01 0.00 0.00
PNl UK 1 - - 0.01 0.00 0.00
Total 32,655 427 17,704 | 227.45 14.35 572.92

Note: AC=acceptable, UA=unacceptable, UK=unknown
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rest classified as unknown. The lemma, as a whole, occurs at a rate of 572.92 PPM in the
negative corpus set, 14.35 PPM in the positive corpus set and 227.45 PPM in the whole
corpus. Thus, according to the system classification and large discrepancy between PPM
rates, the adverb %4 V) is clearly not appropriate for use in the academic register.

The K6bunsho Manual recommends the use of the hiragana X°1% ¥ over the Chi-
nese character (kanji) variant %5% ¥ . The orthographic variation <°/% ¥ is used in
79.02% of the positive corpus set, 60.97 % of the whole corpus set, and 56.48% of the
negative corpus set. While the Minutes of the Diet sub-corpus is a part of the negative
corpus set, it is edited from transcribed speech data, a process which strictly follows
the governmental guidelines and, as such, contains less orthographic variations than its
sibling corpora of Yahoo! Q&A and Yahoo! Blogs.

In conclusion, we find that the hiragana variant of the orthographic form of the
lemma yahari most commonly appears in the positive corpus set, which is also the form
recommended by the Kobunsho Manual. However, the system classified even this usage
as unacceptable.

4.2 KOSOADO (Z*#& &) demonstrative words

The Japanese KOSOADO demonstratives have either 4o, so, a, or do as the first syllable
and are most commonly represented by the adverbs 44, 56, @, and do. These adverbs occur
frequently in the whole corpus set and, with the exception of 4, also occur frequently
in the positive corpus set. However, the system classifies them all as unacceptable for
the academic register. Across the whole corpus set as well as the negative corpus set,
56, do and kg are respectively the first, second and fourth most frequent adverbs. Even
in the positive corpus set, 56, 46 and 43¢ are the eleventh, sixth, and ninth most frequent
adverbs. The existence of kono-yo-ni, sono-yo-ni, and dono-ys-ni, formal counterparts to
ko, s6, and do, within the STJC is a possible reason for their relatively high rank. Finally,
though less frequent than the rest, 4 does appear in the negative corpus set, while its use
within the positive corpus set was observed only within linguistic examples or language
data in scientific articles and are otherwise absent from the main body of text. The
inappropriate use of 4 can also be found in the error annotations of the Natane learner
corpus. The present system is able to advise learners that 4 is unacceptable in academic
documents.

421 Z9 ko

The lemma Z 9 46 has no orthographic variation other than its hiragana form. As
shown in Table 6, its frequency is much higher in the negative corpus set (687.7 PPM)
than in the positive corpus set (97.8 PPM). As such, the lemma Z 9 47 is classified
as unacceptable for academic writing. However, if we look at the frequency of the
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compound adverbs, we find that the overall frequency in the positive corpus set is high-

er than in the negative corpus set. In order to uncover the reasons behind this shift in

relative frequency between the positive and negative corpus sets, we analyze the usage
of some of these compounds.

The compound adverb kdshite and compound noun modifier £dshita frequently ap-
pear in spoken language as well as written texts. These are paraphrased as £onoyini and
konoyona in the formal and academic texts as shown in the examples below. In addition,
kon'nani and kon’'na are casual expressions not found in the positive corpus set. Hence, it
is possible to recommend the compound konoyini for use in the academic register.

The following examples (2-4) show compound adverbs found in both the positive
and negative corpus sets.

Ex. 2) e SAMEZZZR LTSS BT, XI—VRHIZHOEET. T
ILTHIZOWERE —=0F, ENDZ N0, KYEDFT)
D720 F9 K. Takusan mondai wo konashite iru uchi ni, patan ga mi ni
tsukimasu._Ko-shi-te mi ni tsuita patan wa wasureru koto ga nakunari, honto no
gakuryoku ni tsunagarimasu yo. ‘You will never forget the patterns you have mas-
tered this way, and this will lead to real learning.”(Yahoo! Q&A: OC12_05972)

Ex. 3) AEIDZ ) LERERFM|FAZGIZE D L RERFERIL, 1L 4+
ZEOREN S -T2 & B 5 DT, Konkai no ki-shi-ta fuks na jiken wo
hikiokoshita okina genin wa, yahari gaiko—jo no mondai ga atta to omoun desu. “The
main reason which caused such an unfortunate accident on this occasion is due
to diplomatic problems.” (Minutes of the Diet: OM21_00010)

Ex. 4) [5oHod T, KFCEDOR LT VRITTENS ) && 2 5813
HTHN, ZOX I, BHOMITIE, KFPEEOKEN SV THAH
IR A A=V R D EWVR D, “Ima no yononaka dewa, daigaku ni susumu
no ga atarimae dakara” to kotaeru oya wa kiwamete sukunai. Kono-yo-ni, oya no
gawa ni wa, daigaku kyoiku no yakuwari ni tuite riso teki na iméji ga aru to ieru.
‘There are extremely few parents who would answer that “it is natural for their
children to go to university in today’s world”. From this we can say that parents
have an ideal image about the role of university education.” (White paper on

public lifestyle: OW2X_00000)

Next, the £dshite in examples 5 and 6 is used as a direct deictic and not as a contex-

tual demonstrative, making its use unsuitable for academic writing. Kdshite in example 5
indicates the way in which the speaker wants the food to be cut. Similarly, Zdshite in ex-
ample 6 indicates an ambiguous object, which cannot be determined from the context.
Ex. 5) AT NKEIICZIILTHEESTLEE N, Tabeyasui  okisa  ni
kdshite chigitte kudasai. “Tear it into bite size pieces_in this way, please.’ (Nishida

et al. (2003). Ryori kyoji hatsuwa no kozokaiseki [Structural analysis of recipe
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instructions utterances]. Proceedings of the 9 Annual Conference of the Association
of Natural Language Processing, 601-604.)
Ex. 6) TH2LZ 9 LTUELWY] 2TV DRIV E B

I, Motto kishite hoshi’ tte iuno wa kare ni tsutacta hou ga ii to omoimasu. ‘1

think you should tell him “I want you to do it more in this way” (Yahoo Q&A:
0C09_06241)

We suggest that the deictic usage of 46—including in the compound adverbs as
mentioned above—should be discouraged in academic writing. Consequently, we have
to divide the usages of 47, including its compound variants, into those suitable for aca-
demic writing and those unsuitable based on these observations.

It is possible to say that kdshita and kdshite are acceptable because of their frequent
use in the STJC corpus. We have to take into account both a word’s current usage ten-
dencies as well as its normative uses.

Table 6: Frequency of 4o as part of compound expressions.

Adverb Expres- | Frequency | Frequency | Frequency | PPM PPM PPM
sion Whole Positive | Negative | Whole | Positive | Negative
Type

9 ki SM 59,100 2,908 21,190 | 411.4 97.6 685.7
Z 9 LT koshite CM 6,407 260 590 44.6 8.7 19.1
Z 9 LTz koshita| CM 14,390 2,225 1,120 | 100.2 74.8 36.2
Z IOV kdiu CM 18,788 41 12,096 | 130.8 1.8 391.4
ZI9F D kiiu CM 390 3 139 2.7 0.1 4.5
29K kiiu CM 34 0 7 0.2 0.0 0.2
D&% CM 21,394 7,588 2,196 | 149.0 255.1 71.1
konoyona
Z DkR7R CM 229 48 123 1.6 1.6 4.0
konoyona
ZDOEIHIT CM 11,406 3,308 1,406 79.4 111.2 455
konoyoni
ZOFRIC CM 58 19 20 0.4 0.6 0.6
konoyoni
ZoLHicLT CM 1,055 375 25 7.3 12.6 0.8
konoyonishite
Zo9RXoT CM 784 2 268 5.5 0.07 8.7
koyatte
Z AT kon'na SM 28,860 110 10,304 | 200.9 3.7 333.4

Note: SM=single morpheme, CM=compound morphemes
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On the other hand, 4dyatte and kon'na are scarcely found in the positive corpus set.
Hence, we will add the former two compound words into the list of acceptable adverbs,
but exclude the latter two compound words.

422 *9so

The lemma s¢ has the highest frequency within all corpora. Additionally, it is also fre-
quent in both the positive and negative corpus sets. However, our system classifies % 9
56 as unacceptable, even though its frequency is as high as that of Z 9 44. Next, com-
paring the compound words of s¢ and 44, we find that 45 tends to occur more frequently
in the positive corpus set, and s¢ in the negative corpus set. As can be seen from Table 7,
the PPM value of 56 is relatively higher for all the items in the negative corpus set.

Table 7: Frequency of s¢ showing the conjugated compound adverbs sé-iu and so-itta
used within the positive corpus set.

Adverb Expres- | Frequency | Frequency | Frequency | PPM PPM PPM
sion Whole Positive | Negative | Whole | Positive | Negative
Type

%9 56 SM 130,824 42,449 2,521 | 910.6 84.7 1,373.7

£95LT CM 2,898 604 21 20.2 0.7 19.5

so-shi-te

95 L7z CM 8,182 1,186 302 57.0 10.2 38.4

so-shi-ta

I so-iu CM 32,907 17,176 79| 229.0 2.7 555.8

ZTIHED so-iu CM 1,244 293 5 8.7 0.2 9.5

IO so-iu CM 76 9 1 0.5 0.0 0.3

EDLXHR CM 7,847 1,637 1,433 54.6 48.2 53.0

sono-yo-na

DR CM 117 92 8 0.8 0.3 3.0

sono-yo-na

FDEIHIT CM 1,915 607 78 13.3 2.6 19.6

s0no-yo-ni

DRI CM 22 15 0 0.2 0.0 0.5

s0no-yo-ni

F0LEHIZLT CM 180 24 7 1.3 0.2 0.8

sono-yo-ni-shi-te

FH9RHoT CM 948 199 4 6.6 0.1 6.4

so-ya-tte

N2 son'na SM 45,427 13,689 152 | 316.2 5.1 443.0

Note: SM=single morpheme, CM=compound morphemes
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Although these idiomatic patterns are found in academic texts, they are relatively
less frequent than words in the 46 group. Words in the 54 group are noted for their use
in anaphoric expressions such as 4 ga B de aru bai, ippo, A ga s0 de nai bai >(In case A is
B, and, on the other hand, in case A is not s0).

Ex. 7) XTNWEENDROLHE, £ 9 TRWROAA. Pea ga fukumareru nara shin,
sodenainara gi. ‘If the pair is present, it is true, and if it is not_so, then it is
false.” (STJC: Murawaki, Y. & Kurohashi, S. (2007). Joho bunseki no tame

no jutsugo kozo wo mochiita doteki ontoroji kochiku [Construction of a dy-

namic ontology for information analysis using predicate structure]. In Pro-
ceedings of the 13th Conference of the Association of Natural Language Processing
(pp. 867-870)).

Sodenainara in this example paraphrases the previous expression pea ga fukumareru,
which is its general function. On the other hand, substitution with sonoyidenainara is
unacceptable for reasons of syntax, although this may be substituted with the compound
word sonoyoni which is more academic and formal than s¢ as a single morpheme. For
example, it is possible to rewrite the expression sg kaishaku dekiru ‘it is possible to in-
terpret in that way’ into the expression sonoyoni kaishaku dekiru in academic discourse.
Hence, we are able to say that expressions such as s, soitfa and soiu are rather uncom-
mon in academic discourse. The following examples extracted from the positive corpus
set (examples 8 and 10) and the negative corpus set (example 9) illustrate these general
observations.

Ex. 8) ®WEDHENIN—T1F, BRILEMTT I/ RefT5560%
BEEoTbDOTHDLN, KRChHHrHAL, L5 TRVWIEATS
DEROSHENR 2D, GARIC K > TUIHEE O BB T AN H 5.
Saigo no daikyi gripu wa, shibozoku kagobutsu de aminoki wo yusuru bai no kyo-
do wo sagutta mono de aru ga, mattan ni aru bai to, 56 de nai bai de, tasho hannosé
ga kotonari, bai ni yotte wa sogaisé mo hatsugen suru keiko ga aru. “The last ninth
group is an exploration of the behavior of possessing an amino group with an
aliphatic compound. The reactivity is different in the occasion in the end and
the occasion which is not so. The obstruction also tends to be manifested by a
case.” (STJC: Watanabe O., & Nagai K.. (2000). Effect of Additive Reagents
on the Reactivity of Lacquer Tree Paint. Journal of the Chemical Society of Ja-
pan, (3),211-216.)

Ex. 9) [BIZLI A=) BiFiZmnizh LTE L, TTRN, Rl
LTOWVDTEA=IVINAN>TE LY, Obays méru ga tamani todoitari
shite imashita. Desu ga, saikin wa so-itta méru ga haitte kimasen. ‘I had been oc-
casionally receiving “good morning mails”. But I have not received such mails

recently.’ (Yahoo Q&A: OC09_06528)
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Ex. 10) EREO X D ICHRD THMOFAGRE LFOLEICIIZ DL S k%
NN D EHRBIND, Joki no yo ni kiwamete tan'ki no jikyi mitoshi nado no
bai ni-wa sono yona osore ga aru to mirareru. ‘It seems risky in case of such an
extremely short-term supply and demand outlook as described above.” (Anti-

trust white paper: OW3X_00120)

Having observed the corpora, usage of so in compound adverbs and in adjectival
expressions such as sdshite, sashita, soitta, sonoyoni, son'nani, and som'na is extremely fre-
quent in the negative corpus set compared to the positive corpus set. Therefore, we have
to admit that anaphoric usage of s¢ is permitted in academic discourse. Even though the
adverb s¢ is classified as unacceptable according to the system classification, the human
evaluator classified the anaphoric usage of s¢ with compound words such as so de areba
‘it it is so’ and so de nakereba ‘if it is not so’ as acceptable. Consequently, we need to re-ex-
amine the system’s focus on processing morphemes in isolation; expanding the unit size
and taking into account the compound expressions is a promising avenue for increasing
the accuracy of the system.

423 F9H do

The basic usage of the lemma 6 is as the interrogative word of a sentence. It is ranked as
the second most frequent in the whole corpus set, the sixth in the positive corpus set and
the first in the negative corpus set (see Figure 2). With respect to PPM values, however,
do is most frequent in the negative corpus set; its frequency in the positive corpus set is
significantly smaller than the norm to mark it as inappropriate for the academic register.
The reason for this is clear if we analyze words co-occurring with do: the frequency of
the compound word donoyini in the positive corpus set is higher than in the negative
corpus set.

As shown in example 11, some adverbial 5 appear as a part of constructions where
they are followed by a verb, 242 and a closing phrase such as do miru ka or do kangaeru
ka. As shown in Table 8, the frequency of 4a do ka is highest in the positive corpus set,
which covers approximately 67% of all instances of do. However, the system classified it
as unacceptable for the academic register. Instead of ka d6 ka, ka ina ka is often used in
academic fields, and the system has classified it as acceptable for the academic register.
From this, we must admit 4a d6 £a as an alternative choice for learners, particularly since
ka do ka is relatively frequent in academic documents. We still recommend using 4a ina
ka as the first choice.

Ex. 11) TESHEIMEZTFEV, | Dg omou ka oshiete kudasai “Tell me what
you think about it.” (Yahoo! Q&A: OC09_13396)

Ex. 12) TZOERIZKHLTCLTE D BWNET ? | Kono iken ni taishite di omo-
imasu? ‘What do you think about this opinion?’ (Yahoo! Q&A: OC09_14216)
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Ex. 13) ¥R ZTLDOMGHBEAZTARDITITLE D WD FENDH Y 30?2 Gyckai
goto no shijo-kibo wo shiraberu ni wa doiu shudan ga arimasu ka? ‘What means
are availwable for researching the market size of each industry?’ (Yahoo Q&A:
OC03_02066)

Ex. 14) BIEMIOTr » FAATS O TETRE I W o ZRETVLIFIZNNT
9> ? Ashita hajimete rondon ni iku no desu ga doitta fukuso de ikeba ii desu ka?
‘T will visit London for the first time tomorrow, so what kind of clothes should

I wear? (Yahoo Q&A: OC13_02305)
Examples 11 and 12 illustrate the usage of 5 in conversations. Example 13 illus-
trates the usage of the expression doiu. These expressions also appear in the positive

corpus set although they are not very frequent.

Table 8: Frequency of d5 as a single morpheme and as part of compounds.

Adverb Expres- | Frequency | Frequency | Frequency | PPM PPM PPM
sion Whole Positive | Negative | Whole | Positive | Negative
Type

E9 A SM 118,995 47,508 4,822 828.3 162.1 1,537.4

&5 L Tdoshite CM 17,304 5,405 127 120.4 4.3 174.9

&5 Ui=dsshita CM 6,985 2,861 53 48.6 1.8 92.6

EIS\WND doiu CM 11,158 5,488 153 77.7 5.1 177.6

EIED doiu CM 112 86 0 0.8 0.0 2.8

ES 9 doiu CM 31 2 0 0.2 0.0 0.0

EnX o CM 9,680 2,052 2,723 67.4 91.5 66.4

donoyona

E DRk CM 146 114 21 1.0 0.7 3.7

donoyona

Enkolz CM 8,545 2,253 1,820 59.5 61.2 72.9

donoyoni

E DRI CM 161 130 13 1.12 0.4 4.2

donoyoni

EokolzLT CM 867 183 91 6.0 3.1 5.9

donoyonishite

Eo9oT CM 3,163 1,459 35 22.0 1.2 47.2

doyatte

E N2 don'na CM 22,791 7,787 374 | 158.6 12.6 252.0

NE I M CM 16,122 4,565 3,220 | 112.2 108.2 147.7

ka do ka

NI ka ina ka CM 2,728 168 1,411 19.0 47 4 5.4

Note: SM=single morpheme, CM=compound morphemes
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Moreover, déitta is used with the same meaning as that used in example 14. On the
other hand, donoydni is more formal and is the preferred substitution for 46 in written
academic Japanese. Lastly, with regards to donoydni, we found that it is used more fre-
quently in the positive rather than the negative corpus set.

In summation, we surveyed adverbs that include KOSODO demonstratives, and
compared their respective frequencies in the positive and negative corpus sets. The re-
sults show that KO group adverbs are used more in the positive corpus. The frequency
of SO group adverbs is comparatively lower in the positive corpus, although instances of
anaphora usage seem to be permitted. DO group adverbs are relatively infrequent, except
as the noun modifier donoyona that was observed in the positive corpus set. Consequent-
ly, we must be careful when classifying cases of s¢ and 44 usages; in most cases, 44 is more
acceptable. Also, we need to be especially aware of their compound usages, which are
not immediately clear from the short-unit word morphological annotation of corpora.

5 Discussion and conclusion

This paper analyzed the distributional trends of adverbs within the corpora used for
the automatic classification of register misuse with the goal of improving the classifi-
cation rate of adverbs in the academic writing of L2 Japanese language learners. Reg-
ister misuse was identified by comparing distributional trends between corpora repre-
senting the target register of academic writing and the opposing register of informal
and spoken corpora against the backdrop of all the corpora combined. The results of
classifying all adverbs extracted from the UniDic dictionary were compared against
the classifications given by an L2 academic Japanese teaching expert. We summarize
our results as follows:

I.  Our original and general algorithm for classifying register misuse was found to
work for the specific case of adverbs. By using the adverb list of UniDic, the system
was able to find occurrences of 6,935 adverbs and classify each into adverbs into ei-
ther acceptable, unacceptable or unknown groups. In total, it classified 121 adverbs
as acceptable and 2,712 as unacceptable for use in academic writing.

II. 'We were able to clarify the tendencies of orthographic usage differences in each
genre by taking into account the relationship between lemmas and their or-
thographic forms using UniDic. From this investigation, we also found that the
existing orthographic standards in Japan are not comprehensive or widespread
enough in their use. However, by basing our recommendations on the distributional
tendencies of lemma within the positive corpus set, we were able to recommend the
use of hiragana for most adverbs, with exceptions such as i & mottomo and 1z T
kiwamete, which are written using a mixture of kanji and hiragana.
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ITI. We found some expressions that were classified as unacceptable but seem to be
useful for academic writing when approached as compounds. Expressions such as
56 de nakereba and konoyoni that contain demonstrative adverbs from the KOSODO
word group are observed in academic writing. These kinds of compound adverbs
should be either whitelisted or deferred to the classification dealing with longer
word units at a deeper linguistic level.

On the other hand, we found the following problems with our classification
approach:

IV. While the classification was based on orthographic forms, we also examined words
from a lemma-centric viewpoint. From the perspective of learner writing in a set-
ting without an official style guide, it is important to convey the fact that the same
lemma may contain different orthographic forms, some acceptable and some un-
acceptable for use in the academic register. While the variation that exists within
words that have multiple forms is often used to convey different nuances, especially
within the more creative literary writing found in the Books sub-corpora of the
BCCWJ, as the goals of the academic genre are to disseminate information in a
standardized and clear way, this variation is undesirable and consequently, rarely
employed in academic writing.

V. There are some considerable problems when using the present data. Firstly, several
academic papers, predominantly from natural language processing journals, include
examples of conversational language that skewed the results for some adverbs with-
in the positive corpus set. In addition to the identification and deletion of these
parts, the addition of more data from scientific and technical fields not related to
language should also help alleviate this problem. As the treatment of collocations
is related to the study of multi-morpheme compounds, further linguistic investiga-
tion along these lines is needed. At the same time, the treatment of orthographic
variation under the lemma promises to be an interesting research area. As the Jap-
anese orthography phenomenon is quite complicated for learners to grasp, we plan
to consider supporting learners by introducing a new method focused on assisting
orthographic choice.

VI. Because the classification algorithm compares the relative frequencies between the
positive and negative corpus sets, adverbs having a high frequency within the pos-
itive corpus set may still be classified as ‘unacceptable’, although their frequency
is quite high. We also found differences between the classifications of the L2 lan-
guage education expert and the system. Further consideration of the algorithms in
the system is needed.

VII. The current system classifies a few extremely low frequency adverbs as acceptable.
However, it is possible to prevent this if we set a minimum threshold value for
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classification with the end goal being to reduce the number of false positives (i.e.
classifying correct expressions as incorrect). Also, decreasing the number of unknown
classifications by lowering the significance threshold of the chi-square test could be
used to improve the recall of the system. This will be left to further research.
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