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Abstract

This paper explores the variability of genres ia Balanced Corpus of Contemporary Written
Japanese using the modifier-verb ratio proposedKapashima and Jukaku (1965). Using
bagplots to quantify the relation between noun aratlifier-verb ratios for each genre, an
attempt is made to classify genres on the scaleestriptive to summative according to
Kabashima and Jugaku (1965). Our initial analysisficms previous research results, while at
the same time uncovering some contradictions imaties of the genre of magazines.
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Izvle¢ek

V ¢lanku bom raziskoval variabilnost Zanrov v reféremu besedilnemu korpusu Balanced
Corpus of Contemporary Written Japanese preko rganmeed dvema besednima vrstama —
modifikatorjem in glagolom — prvipredstavijenega v delu Kabashime in Jugaku (195
kratico MVR. Z uporabo statigthe graftne metode bagplota raz&m relacijo med
samostalniki in razmerjem med modifikatorji in ghdigter na podlagi te relacije klasificiram
besedila v raztinih zanrih po lestvici od opisnostni do povzetnosfmaliza potrjuje véino
prejSnih rezultatov, kot hkrati odkriva nekateratflovja v relaciji med besednimi vrstami v
Zanru revij.
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1. Introduction

The modifier-verb ratio, commonly abbreviated as RJMvas proposed in 1965
by Kabashima and Jugaku as part of a study on @apastylistics. More recently, as
more sophisticated language processing tools aiggrlamore varied, corpora have
become available, word class ratios have begunetaelkexamined by studies like
Fujiike, Konishi, Ogura, Ogiso, & Koiso (2011). this paper, we will attempt to
explore the variability between genres in the Bedah Corpus of Contemporary
Written Japanese, as well as outline methodolodfsales in word class frequency
extraction.

2. Materials and Methodology

This section introduces the corpus used for theqeding analysis, including
issues with sampling, balance and representatigefr@sthermore, the status of word
units in a language without clear word boundaries iasues pertaining to word class
classification and aggregate word class ratiostlikemodifier-verb ratio are explained.

2.1 The Balanced Corpus of Contemporary Written Japanes

Developed as part of the National Institute foralmse Language (NINJAL)
priority area research project “Japanese Corpysthe “Balanced Corpus of
Contemporary Written Japanese” (BCCW3)a large scale 100 million word corpus
constructed during the five year period 2006-2ining to represent contemporary
standard written Japanese, it consists of writtatstpublished in the 30 year interval
from 1976 to 2005, except for several special-psepcorpora, which were by
necessity collected only after the project hadtetrOne aspect contributing to the
balance of the corpus is the use of several diffesampling methods that aim to
faithfully represent the large body of contemporanmytten material in Japanese, as
well as support different research goals and pralcipplications (Maekawa, 2007).
Furthermore, the corpus consists of three sub-carpand the three sub-corpora
consist of one or more genres (Table 1). One re&soimcluding various specific
purpose sub-corpora is because they consist otewritnaterial not in ordinary
circulation, but without which the corpus could no¢ considered balanced. For
example, with the advent of the Internet, a sigarit amount of language exchange
happens under the radar, so to speak, of traditinadia.

! Project homepage accessible at: http://www.nimjgp/english/products/bcewsj/.
2 The 2009 project-internal (@ikinai) edition is used here.
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Table 1: BCCWJ sub-copora, genres, sampling period and
LUW token counts used in this study

Sub-corpus Genre Sampling period LUW tokens
Publication Books 2001-2005 30,090,054
Newspapers 1,018,274

Magazines 2,363,513

Library Books 1986-2005 25,509,426
Specific purpose | White papers 1976-2005 3,961,882
Bestseller books 3,896,429

Minutes of the Diet 4,659,941

Textbooks 2005-2007 1,175,215

Yahoo! Chiebukuro 2005 5,294,245

Yahoo! Burogu 2008 2,723,005

80,691,984

The Publication sub-corpus consists of randomlyragk¢éd samples from the
population of all books, magazines, and newspapedapan. The Library sub-corpus
is randomly sampled from the population of all beatataloged at more than 13
metropolitan libraries in Tokyo. The Specific puspasub-corpus contains an unrelated
set of corpora, ranging from government white pgpgovernment-approved standard
primary and secondary education textbooks, trapsdriialog from Japan’s National
Diet, and bestselling books, to blog and Q&A-stylessage board posts from Yahoo!
Burogu and Yahoo! Chiebukuro, respectively. Alletarsub-corpora contain the genre
of books, and as we are more concerned with charzicly inter-genre differences
than intra-genre ones, we treat all book corporarescorpus, thus lowering the total
genre count to 8. In order to extract word clagsrination from the corpora we
introduce the concept of word units, natural lamguprocessing tools, and associated
dictionary developed for the BCCWJ project.

2.2 Word units and UniDic

The concept of word units in Japanese is not asghktforward as in many
Western languages, in large part because the Jspamging system does not employ
spaces to delimit word boundaries. One of the goflthe BCCWJ project was to
provide a standardized unit of language that caottbmmodate diverse research goals
and applications (Maekawa, 2007). The basic worttaken up by the project was the
Short Unit Word (SUW), which represents a relagivahort unit corresponding to one
morpheme. The second unit, called the Long Unit 8MdUW), is defined both in
terms of SUW’s and the phrasal bunsetsu unit iadege (Figure 1).
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Bunsetsu| 4[al, |20 |ARTNE | EoT | KEUKEEEA XV M A L7z,

LUW  |AME | |20 [T & fiio [T| NUEEEE A~ |&2| EL |72|
SUW (AT (| |20 [RFL (% o |TIREL (BRI | M| (L],

Reading | Konkaj |kono | hoteru | of tuka tTeogatayakei kansyol|ibento | o | kikaku si| ta .

Figure 1: Relationship between SUW'’s, LUW's and bunsetsu
(Source: Yomiuri shimbun (evening edition), 20028t/BCCWJ sample ID: PN4c_00026)

SUW’s are most simply defined as the dictionaryrieat contained in the
morphological parser dictionary UniDic, which isigrarchical dictionary specifically
constructed for morphological parsing of the BCCatdous (UniDic, 2010; NINJAL,
2011). The top-level word classes of the word clasgarchy contained in UniDic are
nouns i /meisi/), pronouns{{4 7 /daimeisi/), verbs#izd /dousi/), i-adjectives
(B2 Ikeiyosi/), na-adjectivesfit:iRzi /keizyosi/), adverbs G /hukusi/), prefixes
(BEBHEE [setbzil), suffixes @2 &E /setubizi/), interjections /& &7 /kandsi/),
particles @7 /josi/), auxiliary verbs @) &E)Fi /zyodssi/), pre-nominals i {4 &l
Irentaisi/), conjunctionstficai /setuzokusi/), symbolsit /5 /kigo/), punctuation A
B2 % /hozyokigh/), and space characters=(H /kiihaku/) (UniDic, 2010). As
LUW'’s are constructed from SUW'’s, the word classraichy is identical for the most
part. One important difference, especially for #tisdy, is that ambiguous SUW's that,
depending on context, can be either a noun or bdwer a noun or verb, are
disambiguated in the process of becoming LUW’s.sTdmables the computation of
more accurate modifier-verb ratios that are alsoremoomparable to the ones
calculated by Kabashima and Jugaku (1965).

2.3 Modifier-verb ratio

According to Kabashima and Jugaku, texts can bgsiflad on a scale ranging
from summative EK) /yoyakuteki/) to descriptivedifi5-) /byosyateki/) (1965).
Summative texts convey only the bare minimum —skadeton or framework of what
they are describing. In contrast, descriptive tesggcify in detail what they are
describing, making the reader feel as if he is pdrthe situation described. For
descriptive texts, Kabashima and Jugaku (1965hdurtharacterize them as activé (
= 5.1 Jugokibyosyateki/) or staticd ¥ = F 51 /arisamabgsyatekil).

The modifier-verb ratio was first introduced in Kelhima and Jugaku (1965) as a
guantitative method of classifying texts into thesgegories using only the ratio of
modifier to verb counts. Kabashima and Jugaku defmodifiers as consisting of
adjectives, adverbs and pre-nominals (1965, p..2322Jing classified words into word
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classes and calculated ratios based on each wasd, adbne can then calculate the
modifier-verb ratio by dividing the ratio of modifis with the ratio of verbs in a text:

modifiers

MVR=100x
verbs

In sum, texts with a high noun ratio and low maafifverb ratio tend to be
summative, while those with low noun ratios tendo® descriptive (see Figure 1).
Furthermore, descriptive texts with low modifieryeratios tend to be active, while
those with high modifier-verb ratios tend to bdista

active(MVR=low)
descriptive(N=low)

static(MVR=high)
text

summative(N=high)

Figure 2: Categorization of texts using noun and modifietbvetios
(adapted from Kabashima p. 25; N and MVR informatolded by author)

2.4 Extraction of modifier-verb ratios

Modifier-verb ratios for all samples in the BCCW& aomputed as follows. First,
using plain text samples from the BCCWJ, we spdibtences based on a set of
common sentence delimiters (from the set of halfid &ull-width characters
“. 1?7, 1 27", except for when such a delimiter is encountdreside a quotation.
We then morphologically analyze the sentences $udV's using the morphological
parser MeCab version 0.98 and UniDic version 2(K0do, 2010; UniDic, 2010;
NINJAL, 2011). In the next step, the SUW data b if@o the LUW analyzer Comainu,
version 0.53a, which produces morphologically pardapanese text with LUW's as
the base unit. Finally, following Kabashima and akig (1965), all word classes are
coded and counted into the five classes of modifig), nouns (N), verbs (V),
interjections (1), and other (O). Using these fremgy counts, it is straightforward to
calculate the modifier-verb ratio as MVR = 100 XMMESpecial care has to be taken for
samples that contain no verbs, and for these wetoalculate the modifier-verb ratio,
but treat them as outliers (572 and 492 samplas f¥ahoo! Chiebukuro and Yahoo!
Burogu, respectively).

Kabashima and Jugaku (1965)’s methodology difféghtty from the one used
here, for they took random sentences as the sagnplethod from each book, giving
them the average word class ratio of each bookoihtrast, for at least the library and



58 Bor HODO¥EK

publication sub-corpora in the BCCWJ, the sampivaps done on a whole body of
material, with samples taken in fixed- and varidblegth chunks from random books
and other media, and thus while possibly misreprtesg the sampled work, the
samples, when taken together, offer a represeataample of the body sampled
(Maruyama et al., 2010).

3. Results

Having defined modifier-verb ratios and explainédit extraction procedure in
the previous section, this section plots the retestihip between noun and modifier-verb
ratios using bagplots. In addition to visual infaton, several summary statistics
based on bagplots are also provided and used tatifyumenre based on their
distributional properties.

3.1 Bagplots of noun and modifier-verb ratios

Compared to Fujiike et al. (2011), whose study hased on smaller sample sizes
and used a scatterplot to visualize noun and neseiirb ratios, we plot the
relationship between noun and modifier-verb rafmseach genre using a bivariate
visualization method called a bagplot. The baggiait proposed by Rousseeuw et al.
(1999), is a 2D generalization of a boxplot usecinalyze the relationship between
two variables. According to Rousseeuw et al. (1998)e bagplot visualizes the
location, spread, correlation, skewness, and tHilthe data.” More specifically, it
consists of a bag containing 50% of the data poanfence (computed by magnifying
the bag by a factor of 3) separating inliers fromtliers, and a loop containing points
outside the bag but inside the fence. In additiba,central point for each bagplot is
defined as the point with the highest halfspacetdapd is denoted by a star-shaped
point, while any point outside the fence is consédean outlier.
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Figure 3: Bagplots of noun ratio (N) to modifier-verb ratid{{R) for each genre.

Intuitively, the location of each genre is the bpHce median, here denoted by the
central star-shaped point; the spread is repredebye the size of the bag; the
correlation between N and MVR by the orientatiorthed bag; skewness by the shape
of the bag and loop; tail by points near the femoe beyond.
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This study uses the ratios computed with the methatined in subsection 2.4
together with the aplpack package for the statisfizogramming environment R to
plot the bagplots (Wolf and Bielefeld, 2010; R Diepenent Core Team, 2010). Figure
3 shows bagplots plotting the relationship betweean and modifier-verb ratios for
each genre, here limited to noun ratios of 0-60% randifier-verb ratios of 0-200 for
clarity.

Table 2: Summary of bagplot statistics for each genre, dditeMVR median

Genre Bag Fence| Outliers N MVR

(%) (%) (%) median median
Newspapers 51,1} 47,45 1,87 31,50 36,35
White papers 49,47 49,40 1,13 33,07 3693
Textbooks 49,69 47,62 2,69 29,00 40|82
Minutes of the Diet 49,06 48,43 2,52 22,46 49/86
Books 52,36 46,22 1,41 25,00 52,86
Magazines 50,33 48,14 1,83 27,63 54{96
Yahoo! Chiebukuro 53,91 41,35 3,66 21,01 56,82
Yahoo! Burogu 48,51 43,28 3,11 23,76 64|77

Furthermore, in order to enable easier comparismhgaantitative assessment of
each genre, we also tabulate the halfspace mediah and MVR, the percent of
samples inside the bag, the percent of samplegeutse bag but inside the fence, as
well as the percent of outliers for each genre g ah.

4. Discussion

In general, the negative correlation of noun ratash modifier-verb ratios
observed by Kabashima and Jugaku (1965) was rérewmdf for the BCCWJ in
general, as can be seen from the general bottom-daging orientation of the bags.
The genre of Magazines was the only exception i® tdndency, and merits further
investigation. Interestingly, Magazines have bothlatively high noun ratio as well as
a high modifier-verb ratio, a combination not adstely treated in Kabashima and
Jugaku (1965).

Although both Internet corpora, Yahoo! Burogu areh¥o! Chiebukuro, showed
the biggest bag and fold areas, as well as theebigbutlier percentages, Yahoo!
Chiebukuro, in particular, has the highest conegioin of samples in the bag and least
between the fence and bag, suggesting a differistribdition of word classes than
other genres.
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Not surprisingly, White papers, Newspapers, andi@ks have the highest noun
ratios, as well as the lowest modifier-verb ratidassifying them as summative texts,
while Books has an average noun ratio, but higem tiverage modifier-verb ratio.

5. Conclusion

This paper has hoped to shed some light on the mayhich the modifier-verb
ratio can be applied to the study of genres. Issué®e extraction of word class ratios
pertaining to word units and the morphological padictionary UniDic were touched
on. Finally, using the bagplot to visualize thetritimitions of word classes inside
genres and between genres was attempted, but edveéldat further study was
necessary to uncover the causes of variation amdtams from previous research in
connection with the positive correlation observedMagazines.

6. Future Work

The advent of the BCCWJ, its inclusion of varioampling targets and genres, in
particular, lowers the barriers for the comparasugly of genres in Japanese, as well
as decreases the likelihood of overextending gératians from one narrow genre,
such as newspaper Japanese, onto the whole ofe¥mpaviodifier-verb ratios are a
relatively simple index of variety observable irddretween genres, and more needs to
be done to extend Kabashima and Jugaku's analysisietv written genres.
Additionally, comparisons with other measures li&eical density, as for example in
Halliday (2009, p. 75-77), or the multidimensiofehture approach outlined in Biber
and Conrad (2009) should be attempted.

Another issue not adequately addressed here ikef topic in genre studies.
As a word class based measure, the modifier-veit should be relatively robust to
topic changes in an otherwise situationaly homoges&enre. However, this should
be qualified by, for example, using the Nippon Deatli Classification (NDC) library
classification system supplied for the book corpasawell as the topical information
available for the Internet corpora to further umstiending of intra-genre variation
phenomena.

Finally, though the BCCWJ contains material samdiean a relatively short
timespan of up to 30 years, we cannot be sureamatinference we make from the
data is not attributable to diachronic differences.
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