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Abstract

This study quantitatively explores how language in computer-mediated communication (CMC) is similar to or different from speech and writing in Japanese. It also examines possible heterogeneity within Japanese CMC. Corpora of bulletin board system (BBS) messages from two Japanese major discussion fora are created and compared with those of speech in college-age friends’ casual conversation and writing from magazine articles on similar topics. With the nine parts of speech (POS) categories and their subcategories analysed by ChaSen software, the study finds that CMC is situated between writing and speech and that considerable variation exists within CMC.  Specifically, interjections distinguish speech from CMC and writing, and CMC is distinguished from writing by the use of sentence final and case particles. The use of polite auxiliary verbs differentiates the two BBS communications within CMC. 

1. Introduction

Linguistic aspects of English computer-mediated communication (CMC) have been extensively examined and compared with speech and writing employing corpus-based approaches.  Yates (1996) discovers that CMC is distinct from speech and writing in personal pronoun uses and modal auxiliary uses. Collot and Belmore (1996) find that bulletin board system (BBS) messages are close to interviews and professional and personal letters, suggesting CMC may be an intermediate between casual conversation and official document writing.
Despite the existence of these studies, not much has been studied quantitatively on Japanese CMC. Japanese CMC is of particular interest, given its unique interaction between language and computer technology. There are four kinds of scripts (hiragana, katakana, romaji, and kanji),1 each of which has specific functions and numerous characters (especially kanji, more than six thousands even at the basic level). Computer programmes have been developed to cope with this complex writing system. Then, Japanese BBS users produce messages in unconventional orthography using these computer programmes in a particularly conversational style to meet their interactional purposes (Nishimura 2003b). While such discourse reminded the analyst of conversation, users enter their messages on the keyboard in an act of “writing.” The first purpose of this study is to investigate what aspects and/or features of the language (Japanese in this study) in CMC quantitatively resemble or differ from speech and writing.

Observations of Japanese BBS messages also suggest considerable heterogeneity within CMC. Language uses are significantly different between the two major BBS communities in Japan (Nishimura 2008b). As we observe variations in linguistic features in offline face-to-face (FTF) communications, similar variations seem to exist in CMC contexts as well. The second purpose of this study is to examine how messages on one website differ linguistically from those on the other, in view of variations in sociolinguistic study (Androutsopoulos 2006: 424). Thus this study makes two sets of comparisons: (1) CMC versus speech and writing and (2) language use between two major BBS. 

The organisation of the article is as follows. In Section 2, previous quantitative researches of CMC, speech and writing are reviewed and their research methodology is compared with this study. Section 3 briefly explains the data and methodology, followed by the presentation of the results of statistical tests on the parts of speech (POS) distribution figures in Section 4. In Section 5, possible interpretations of the test results are discussed with respect to the linguistic functions and identified factors differentiating each of the media. Concluding remarks including future research directions are given in Section 6.

2. Previous quantitative researches on CMC, speech and writing

Before the emergence of CMC, differences between writing and speech attracted considerable attention in theory (e.g. Ong 1982, Tannen ed. 1982, Biber 1988). These investigations were mostly about the English language. In particular, few researches were conducted about the Japanese language, with a notable exception of Clancy (1982), in which she compared Japanese oral and written narratives using the “Pear Story” silent film (Chafe ed. 1980). She identified verb morphology and particles as the major areas of difference between them, which should also be kept in mind for analysis of Japanese CMC.

In the past decade, as online communication became more popular and quantitative methods more accessible, CMC was extensively examined and compared with speech and writing from corpus-based approaches, again mostly in the English language (see McEnery and Wilson, 2001). Yates (1993, 1996) and Collot and Belmore (1996) are notable examples.

Yates (1993, 1996) compared CMC with speech and writing by contrasting CMC corpora of his own creation with established large-scale written and spoken corpora. He discovered that CMC was distinct from speech and writing in personal pronoun and modal auxiliary usage. The use of POS is shown to highlight differences among the three.

Yates employed Halliday’s (1978) language functions in communicative events as background theory. This framework facilitates understanding of the nature of CMC, speech and writing by observing how the factors differentiating the three are related to Halliday’s “ideational” (45), “interpersonal” and “textual” (46) functions.

Among several subtypes of CMC, which include asynchronous email and BBS messages and synchronous chat messages, Collot and Belmore (1996) compared BBS messages with speech and writing within Biber’s (1988) multi-feature/multi-dimensional (MF/MD) model. They found that BBS representing CMC was close to interviews and professional and personal letters in Biber’s continuum of various MD-MF dimensions. They identified three factors particularly contributing to these results: (1) degree of common knowledge and interest, (2) purpose of communication and (3) three-party roles played by participants (sender, recipient and audience). 
There have been a number of quantitative researches on speech and writing in Japanese in the past fifty years. However, there has been no quantitative research on CMC. The National Institute for Japanese Language has produced a number of quantitative studies, and two of them are relevant here, Research in the Colloquial Japanese (1955) and Vocabulary and Chinese Characters in Ninety Magazines of Today (1964). The former study reported the frequency of POS including auxiliaries and particles in conversation. The latter study investigated the frequency of vocabulary and Chinese characters in ninety magazines. They did not compare between speech and writing. Kabashima (1979) quantitatively compared POS distribution among nine different types of discourse, including spoken conversation and newspaper columns. Unfortunately, his analysis of POS ratios excluded particles and auxiliaries, which are essential for the analysis of Japanese, as Clancy’s work pointed out.

In view of comparative analysis in the quantitative framework, this research draws on Yates’ (1996, 1993) study. Because of the unavailability of existing large-scale Japanese corpora, and also to meet the specific characteristics of the Japanese language and writing system, I have made two major modifications to Yates’ approach. Firstly, while the word is the basic unit of quantitative analysis in Yates’ study, the morpheme, the smallest meaningful unit in the grammar of a language, takes that role in this study. The Japanese writing convention of placing no blank space within a sentence (except for commas) makes it difficult to define the word unequivocally.2 More importantly, this modification is necessary in order to obtain tokens of auxiliaries and particles, which are bound morphemes and the datasets need to be examined on the morpheme level.
The second modification involves creation of smaller but more topic-oriented corpora. In CMC, especially in BBS websites discussed in this study, the topic of discussion can be a major determinant of user participation. If the topic is different, characteristics of the participants may also be different, leading to different linguistic behaviours. To explore possible heterogeneity of this kind in CMC is one research topic of this study, and creation of topic-oriented corpora facilitates analysis greatly. Also, to make written and spoken corpora comparable to CMC, the same or similar topic corpora are created or selected from existing ones. The scale of these corpora is thus not sufficiently large to claim their representativeness. Rather, they can be close to corpora analysed in corpus stylistics studies of literary works or those focused on particular genres. 
Biber (1988)’ s multi-feature/multi-dimensional (MF/MD) model, which Collot and Belmore (1996) used when they compared BBS messages with speech and writing, is not employed here due to issues of applicability. Many of the grammatical features (Biber 1988: 73) used in his study work differently in the Japanese grammatical system (e.g. personal pronouns). Though its partial application might be a possibility, this is beyond the scope of this present research.

3. Data and Methodology
The study employs POS distribution of morphemes to analyse the datasets. This is made possible by ChaSen3 computer software, a morphological analyser for Japanese. ChaSen assigns every morpheme one of the nine POS, which are nouns, verbs, particles, auxiliary verbs (abbreviated as auxiliaries), adverbs, adjectives, conjunctions, prenominals and interjections.4 This assignment is applied equally to the CMC, spoken and written corpora. The ChaSen POS classification system is slightly different from that of traditional Japanese grammar, but the difference is negligible in our study.5
The study proceeds with three steps, and each of the details will be given later. In the first step, CMC, spoken, and written corpora are created. As for CMC, we consider two different corpora of major BBS websites, for the analysis of heterogeneity within CMC. In the second step, ChaSen is applied to each corpus to identify frequency of POS and further subcategories. 
In the final step, a two-fold comparison is conducted across the three kinds of corpora with respect to the distribution of POS and their subcategories. In the first comparison, differences among CMC, speech and writing are examined. In doing this, each of the two BBS sites, Channel 2 and Yahoo! Japan BBS is compared with speech and writing. We draw conclusion about CMC, only if both results from Channel 2 and Yahoo coincide with each other. In the second comparison, within CMC, messages posted on Channel 2 and Yahoo are contrasted with each other against finer aspects of the variables. This comparison is schematically shown in Figure 1 below, which gives all the possible combination of comparisons. The straight line connecting two boxes indicates what is to be compared:
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Figure 1: Two-fold comparison diagram





3.1.  Creation of the corpora 

3.1.1. CMC corpora

The two CMC corpora came from two open-access, large-scale BBS websites in Japan, Channel 2 and Yahoo! Japan BBS (abbreviated as Yahoo). The topics chosen are films and English language study, which seem to represent general nature and purpose of these BBS sites, which are for entertainment and interaction. The entire body of messages underwent a cleaning process before ChaSen was applied. The cleaning process deleted from both sets of messages their message numbers, the time and date of posting and so on to leave only the posted text. Messages that consisted of URLs, ASCII art graphics, English words and non-linguistic symbols were also excluded from analysis. A general profile of the two CMC corpora is given in Table1 below:

	Sources
	Channel 2
 <http://2ch.net>
	Yahoo! Japan BBS <http://messages.yahoo.co.jp/index.html>

	Message Title
	No system for Message Titles
	System for Message Titles

	Participant representation
	Anonymous, referred to by consecutive message numbers
	Yahoo User ID, Avatar setting available, but used by few participants

	Message format
	Text, occasional ASCII art graphics
	Text

	Category
	Hobby
	Academy
	Entertainment
	Language

	Board
	Cinema
	English
	Film
	English

	Thread
	Pirates of the Caribbean
	English language study 
(in Japan or abroad) 
	Pirates of the Caribbean
	English language study
 (by working adults)

	No of messages
	4000
	2814
	1372
	563

	No of characters
	288610
	279305
	252970
	248223

	Average msg length 
	72.2 
	99.3 
	184.4 
	440.9 

	Messages sent from
	2003/6/2 8:58
	2002/6/24 23:28
	2003/7/31 4:55
	2006/4/25 21:51

	Messages sent to
	2003/8/17 16:25
	2007/3/22 5:00
	2006/9/16 23:58
	2006/7/18 10:27


Table 1: General profile of the two CMC corpora
3.1.2. Spoken corpora
The spoken corpus used in this study comes from transcriptions of conversation recordings made available to researchers based on the transcription system developed by Usami (2005).6 The conversation participants are mostly university students of the same gender who have been friends. Participants in this spoken corpus discuss mostly everyday topics, including the same topics of BBS websites (films and English language study). The POS distribution of morphemes of oral conversation is not particularly sensitive to topic choices when participants talk about daily topics. A brief profile of the spoken corpora based on Usami (2005) is given in Table 2: 

	Nature 
of talk
	Relationship between dyad
	Approximate age 

of participants
	Gender of participants
	No. of 
conversations
	Length 
(minutes)
	Proportion

	Casual
	Friends
	Late teens to mid 20s
	Women
	26
	538
	41.4%

	Casual
	Friends
	Late teens to mid 20s
	Men
	10
	246
	19.0%

	Casual
	First-time encounter
	20s
	Women
	11
	262
	20.2%

	Phone
	Friends
	18-23
	Both
	59
	132
	10.2%

	Thesis 
supervision
	Professor-  

student
	Professors’ age unknown, students in 20s
	Both
	10
	120
	9.2%

	
	
	
	Total
	116
	1298
	100.0%


Table 2: Spoken data profile
Before ChaSen was applied, cleaning processes deleted contextual notes such as indication of laughter, the duration of silence and voice quality, and special symbols used in transcription. Since the percentage of phone conversation in the recording time is comparatively small in overall FTF conversation, this study treated the whole spoken data without differentiating the mode.

3.1.3. Written corpora
The written datasets come from several sources. The selection is essentially based on comparability with CMC corpora with respect to topics (films and English language study). After the sources were determined, processes of scanning and checking followed. Similar cleaning processes employed for the CMC data, such as deleting English words and non-linguistic symbols, also took place. A profile of the written corpora is summarised in Table 3:

	Sources (name of publication)
	Year published
	No. of characters
	Proportion

	Screen
	2007
	64544
	14%

	Premier
	2003
	102217
	22%

	English Teachers Magazine
	2001
	73284
	16%

	Study Abroad Journal
	2006
	22175
	5%

	Weekly Asahi Magazine
	1996-1997
	109310
	24%

	Several Business magazines
	1998
	84886
	19%

	
	Total
	456416
	100%


Table 3: Written data profile
3.2. ChaSen application
When all the raw datasets from the three corpora were cleaned, ChaSen was applied. When this software is applied to Japanese texts, each of the morphemes is assigned a POS. Among the POS categories, ChaSen has a category called “symbols,” which includes punctuation marks such as periods, parentheses and all other non-linguistic symbols. In the first ChaSen application, the system counted these symbols as morphemes. However, they were discarded from further analysis of the texts as a variable after the second application. Consequently, the nine categories, nouns, verbs, particles, auxiliaries, adverbs, adjectives, conjunctions prenominals, and interjections are used as variables for statistical analysis here. Subcategories of particles and auxiliaries are used to clarify finer aspects the datasets.

When ChaSen is unable to identify the POS of a certain morpheme, it assigns it to the “unknown” category. In the initial ChaSen application, there was a high percentage of unknown morphemes (5.7 percent for Channel 2, 4.6 percent for Yahoo, 7.3 percent for speech and 3.4 percent for writing), which were reanalysed manually to assign appropriate POS. More details on problems with ChaSen, including the treatment of unknowns, are given next in Section 3.3.

3.3. Some problems with ChaSen
The ChaSen software is critical to the research, which utilises its POS assignment. Here problems that have been identified with this software are explained, along with their solutions. As this software was developed based on written, standard Japanese such as newspaper articles, its performance is fairly satisfactory when the text has standard orthography and grammar. This means its performance for analyzing spoken Japanese transcriptions and non-standard, dialectal Japanese poses some problems. Though a number of efforts have been made to increase its parsing precision for spoken Japanese (Uchimoto et al 2004), at the moment the difficulties remain and it is best to deal with them manually. 

There are two areas of problems: the “unknown” category and incorrect POS assignments. One of the causes for ChaSen to assign the “unknown” category is the presence of relatively new words of foreign origin, including proper nouns. This problem is comparatively easy to amend by simply searching for “unknown” and replacing them with an appropriate POS. On the other hand, a mistaken POS assignment seems to come from incorrectly identified morpheme boundaries and non-standard usage of grammar, vocabulary and orthography. 

Once the software assigns a certain POS to a morpheme, detecting a mistake is no easy task. One of the methods for finding mistaken POS assignments was, in the case of forms that conjugate, to browse the base form of conjugatable categories (verbs, adjectives and auxiliaries) in the POS-sorted list and search for unlikely morphemes. These entries are checked in the consecutively sequenced morpheme list, which gives the environment in which the particular morpheme is used, and the mistaken POS assignment can be identified and corrected.

The mistaken morpheme boundary that causes these POS assignments is based on the multiple script choices of a single lexeme in Japanese. That is, an expression can be written either entirely in the syllabaries of hiragana and katakana, or its combination with Chinese characters, kanji. A mistaken POS assignment typically occurs when hiragana is involved, which makes multiple, even nonsensical interpretations possible. When kanji scripts are used they stabilise the meaning, and the identification of the morpheme boundary is fairly accurate. 

When a loan word for “coffee” is entered in katakana, koohii, コーヒー ChaSen gives the correct analysis, because this orthography follows the convention. A wrong POS assignment due to unconventional orthography can be seen in the use of hiragana to express a word that is conventionally given in katakana. For example, when given in unconventional hiragana, こーひー koôhiî, the first graph, koこ is identified by the software as the imperfective form of the verb, kuru くる “come,” and the third graph hi ひ as continuative form of the verb, hiru ひる “dry up,” which is archaic and not included in contemporary vocabulary. The two lengthening bars (ー) are identified as unknown. Figure 2 below shows an image of ChaSen, in which the upper space is where the target text is entered, and the lower space shows the result. Notes in red are added.

Another example of a mistaken POS assignment concerns two possible interpretations of the morpheme boundary for mi ta i yo見たいよ, which are, first, mi ta i見たい + yoよ and second, mi ta見た + i yoいよ. The first interpretation parses mitai yo “I want to see it” which is a combination of mi見 “to look at” and tai たい “want to,” plus the sentence final particle “yo” which adds the speaker’s attitude. The second segmentation of the morphemes parses as mi見 “to look at” and taた, an auxiliary morpheme indicating the past/completion aspect, which together means “I saw it,” plus iyoいよ, the imperative form of the verb iru, “to be or to stay.”7 
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Figure 2: ChaSen application image
Systematic correction was attempted in the POS-sorted spreadsheet, where the stem or the base form of conjugatable classes (verbs and adjectives) was improbable or unexpected, such as the verb hiruひる. Such words can be identified and corrected. For other types of errors, such as those involving wrong scripts, they were corrected when spotted. 

Non-standard grammar and vocabulary, which includes dialectal forms of morphemes, also cause wrong POS assignment. Specifically, Channel 2 has certain vocabulary that is created, understood and enjoyed only by the users of this BBS community. What can be referred to as Channel 2 dialect8 may also bring about wrong POS assignment. Due to issues of tagging that need to be manually corrected, the corpus size is kept relatively small. Although there may remain a small number of errors in POS assignment especially in the CMC corpora where there are more instances of unconventional uses of scripts, they are not likely to affect quantitative examination of thousands of morphemes.

3.4. Statistical tests
The overall research design is to investigate whether or not CMC is the same as or different from speech or writing, using the POS ratio obtained from ChaSen as variables. The chi-square test is performed to test the null hypothesis of no difference. The hypotheses to be tested are whether or not:

1)  The representative Japanese speaker differentiates his or her use of a particular morpheme when communicating in CMC, speaking or writing. (The test is further subdivided to test whether the speaker uses morphemes in the same way for ALL of CMC, speaking and writing, and the same question between modes.)

2)  The representative Japanese speaker differentiates his or her use of a particular morpheme when communicating on Channel 2 or Yahoo. (This is a test of whether the speaker uses morphemes in a particular category the same way between the two.)

In order to determine whether the first hypothesis holds or not, the nine POS categories were considered as variables when conducting statistical tests. Then, to examine the second hypothesis, subcategories of the POS were used. Specifically, within the category of particles, case particles, which are attached to nouns and indicate grammatical relations of the nouns in a sentence, and sentence final particles, which appear at the end of the sentence to indicate the attitude of the speaker, were examined. Also examined were the six subcategories of auxiliaries: da for plain copula, ta for past/imperfect aspect, nai for negative, desu for polite copula, masu for polite verbal ending, and tai for desiderative.

4. Results
The results of the morpheme counts for each corpus are given first, and then the results of the statistical tests are described. The overall POS distribution across the four corpora is given in Table 4 below:

	　
	All Channel 2
	All Yahoo
	All Spoken
	All Written

	Nouns
	83664
	34.9%
	79165
	33.0%
	63305
	26.6%
	92350
	38.5%

	Particles
	73842
	30.8%
	74541
	31.1%
	65729
	27.6%
	76023
	31.7%

	Verbs
	35731
	14.9%
	36358
	15.2%
	32233
	13.5%
	33588
	14.0%

	Auxiliaries
	27479
	11.5%
	31604
	13.2%
	25200
	10.6%
	21981
	9.2%

	Adverbs
	6550
	2.7%
	7108
	3.0%
	13667
	5.7%
	5597
	2.3%

	Adjectives
	5908
	2.5%
	4649
	1.9%
	5965
	2.5%
	3775
	1.6%

	Conjunctions
	2663
	1.1%
	3003
	1.3%
	6080
	2.6%
	3275
	1.4%

	Prenominals
	2122
	0.9%
	2102
	0.9%
	3615
	1.5%
	3036
	1.3%

	Interjections
	1448
	0.6%
	1303
	0.5%
	22374
	9.4%
	94
	0.0%

	Total
	239407
	100%
	239833
	100%
	238168
	100%
	239719
	100%


Table 4: Overall POS distribution
The figures in Table 4 constitute the basis for the following chi-square statistical tests. As to the statistical tests performed, first reported is the three-mode comparison among CMC (Channel 2 and Yahoo), speech and writing; second, pair-wise comparison of all the possible combinations of the four corpora; and finally results of the statistical analysis when subcategories of particles and auxiliaries are isolated. Chi-square tests discerning distributional difference are performed in all cases. Summaries of statistical test results are given in Appendix. See Nishimura (2008a) for more details.

4.1. All morphemes in CMC, speech and writing
 For each of the four corpora of the three modes, a comparable number of morphemes have been collected and classified to each category: 239,407 for CMC (Channel 2), 239,833 for CMC (Yahoo), 238,168 for speech and 239,719 for writing. The frequency of each morpheme category per one thousand morphemes is calculated for CMC, speech and writing. The criterion of “per one thousand morphemes” is adopted here partly because it gives us roughly similar figures often encountered in other fields of science such as medicine, and partly because it enables international comparison. For example, Yates (1996: 42) employs a similar criterion in his analysis of modal auxiliary uses in large English corpora of CMC, speech and writing. 

The statistical tests for all morphemes soundly reject the null hypothesis that the speaker uses morphemes in the same way across CMC, speech and writing. Thus we can reasonably infer that the speaker in fact differentiates between CMC, speech and writing. It should be noted that what is established here is that the speaker does not use morphemes in the same way across ALL of the three modes. That is, the rejection of this hypothesis means that at least one mode is different from the other. In the pair-wise comparison below, speech is shown to be different from the other two. Regardless of the choice between Channel 2 and Yahoo for CMC, the speaker apparently uses morphemes differently from speech and writing.

A natural question then arises: In what way are the three modes different? In particular, is there a factor that decisively influences the choice of morphemes among the three modes? The answer to the latter question is positive. If the category Interjection is excluded, the data is now consistent with the null hypothesis that the speaker does not differentiate among the three modes (CMC, speech and writing) in his or her usage of morphemes. The results show that interjections are the most important differentiating factor.

The variable Interjection includes what ChaSen identifies as interjections and fillers. Interjection in general is “a natural ejaculation expressive of some feeling or emotion, used or viewed as a Part of Speech. So called because, when so used, it is interjected between sentences, clauses, or words, mostly without grammatical connexion…” (Oxford English Dictionary). Fillers refer to “a broad range of utterances … that do not carry identifiable or relevant propositional meaning” (Maynard 1989: 30). What actually are interjections and fillers and their role in Japanese conversation will be discussed in more detail in Section 5.

4.2. Pair-wise comparison
So far I have examined whether all three modes are alike or not in terms of the usage of morphemes. I now turn to pair-wise comparison. In particular, I try to clarify whether CMC is close to speech or writing, or different from both, in the way that the speaker uses morphemes. The chi-square test of the null hypothesis of no difference is conducted with respect to all combinations of pair-wise comparison, which are:

Speech and writing, 

CMC (Yahoo) and speech, 

CMC (Yahoo) and writing, 

CMC (Yahoo) and CMC (Channel 2), 

CMC (Channel 2) and speech, 

CMC (Channel 2) and writing.

The results are summarized in Figure 3, where a thick two-way arrow represents that datasets are consistent with the null hypothesis that both ends of the arrow are not different, while a thin two-way arrow with two crossing short lines of negation shows that the null hypothesis is rejected in that both ends are in fact different. Finally, shaded boxes indicate that they are similar.
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Figure 3: All morphemes
Figure 3 shows that CMC is clearly different from speech. In contrast, CMC is rather similar to writing. In addition, two corpora within CMC, Channel 2 and Yahoo, are not different from each other with respect to the speaker’s usage of morphemes.

I have shown that the most decisive factor in differentiating CMC, speech and writing is interjections; without interjections, the three modes are not different from one another. I now examine whether this is also the case in pair-wise comparison. So I conducted the pair-wise chi-square test excluding interjections. The results are summarized in Figure 4. It is evident that there is no difference between all the pairs, regardless of whether CMC is represented by Channel 2 or Yahoo. Thus, it is confirmed that interjections are a decisive factor to obtain the results reported in Figure 4.
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Figure 4: All morphemes excluding interjections
4.3. “Micro” structural difference: Particles and auxiliaries
Even though difference may not be detected at the “macro” level of all morphemes excluding interjections among CMC, speech and writing, there is still a possibility of difference in a particular category of morphemes at the “micro” level. Here this study focuses on two of the categories, particles and auxiliaries. The datasets are the same as in the morpheme analysis of the previous sections. 

4.3.1. Particles
Let us first consider particles. There are three subcategories, case, sentence final and all other. In these statistical tests, the occurrence frequency is “per three hundred particles” rather than one thousand in the case of all morphemes. The number of particles in my dataset is 73,842 for Channel 2, 74,541 for Yahoo, 65,729 for speech and 76,023 for writing. The entire number of the morphemes is roughly 240,000 for each of the corpora, while particles are each about 74,000, around three tenths of the whole. Consequently, I use the “per three hundred” measure to make particle analysis of this section comparable with that of the previous sections. Table 5 below shows the figures that are used for the statistical tests.

	Subcategories
	All Channel 2
	All Yahoo
	All spoken
	All written

	Case
	21426
	29.0%
	23579
	31.6%
	12313
	18.7%
	28986
	38.1%

	Sentence final
	5520
	7.5%
	4200
	5.6%
	12603
	19.2%
	820
	1.1%

	All other
	46896
	63.5%
	46762
	62.7%
	40813
	62.1%
	46217
	60.8%

	Particles total
	73842
	100%
	74541
	100%
	65729
	100%
	76023
	100%


Table 5: Particle breakdowns
The statistical test results are summarized in Figure 5. The speaker seems not to differentiate particles between Channel 2 and Yahoo in CMC. In contrast, CMC and speech, CMC and writing and speech and writing are all different from one another.
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Figure 5: Particles
4.3.2. Auxiliaries
Finally, auxiliaries are examined. In the case of auxiliaries, there are seven sub-categories: plain copula-da, past-ta, negative-nai, polite copula-desu, polite-masu, desiderative-tai and all other. In a similar way to the preceding analysis of particles, the analysis investigates differences between CMC (Channel 2) and speech, writing and speech, CMC (Yahoo) and writing, CMC (Yahoo) and speech, CMC (Channel 2) and writing, and finally Channel 2 and Yahoo. The number of auxiliaries in my dataset is 27,479 for Channel 2, 31,604 for Yahoo, 25,200 for speech and 21,981 for writing. Thus, the number of auxiliaries is roughly one tenth of the entailer morphemes. Consequently, I use the “per one hundred” measure to make this auxiliaries analysis comparable with the rest of the morpheme analysis. The actual figures used for the statistical tests for auxiliary subcategories are given in Table 6: 

	Subcategories
	All Channel 2
	All Yahoo
	All spoken
	All written

	Plain Copula-da
	8809
	32.1%
	5535
	17.5%
	9111
	36.2%
	8665
	39.4%

	Past-ta
	7873
	28.7%
	6896
	21.8%
	5608
	22.3%
	6278
	28.6%

	Negative-nai
	3823
	13.9%
	2742
	8.7%
	3868
	15.3%
	2678
	12.2%

	Polite copula-desu
	2217
	8.1%
	6305
	20.0%
	2888
	11.5%
	431
	2.0%

	Polite -masu
	1857
	6.8%
	6273
	19.8%
	636
	2.5%
	516
	2.3%

	Desiderative-tai
	484
	1.8%
	553
	1.7%
	592
	2.3%
	268
	1.2%

	All other
	2416
	8.8%
	3300
	10.4%
	2497
	9.9%
	3145
	14.3%

	Auxiliaries total
	27479
	100%
	31604
	100%
	25200
	100%
	21981
	100%


Table 6: Auxiliary breakdowns
The results of the statistical tests are summarized in Figure 6. This figure shows closeness between Channel 2 and speech. The figure also reveals a distinctive characteristic of Yahoo. Yahoo is different from all the other modes in the usage pattern of auxiliaries. Within CMC, Channel 2 and Yahoo are differentiated by this category.


[image: image6.wmf]CMC

 

Channel

 2

 

Yahoo

 

 

Speech

 

 

Writing

 

: not different

 

 

: different

 

 


Figure 6: Auxiliaries
So far the results obtained from the chi-square tests have been reported. In the next section, these results are interpreted and discussed from linguistic, interactional and socio-cultural perspectives.

5. Discussion
5.1. Overall comparison
The statistical test results when all categories of morphemes are taken into consideration allow us to consider that the representative speaker differentiates speech from CMC and writing, and that the decisive factor that influences is interjections. This result provides a positive answer to the question raised at the beginning of this article -- whether CMC is similar to writing rather than speech. 

This result seems to come from the medium-specific characteristics of speech. In CMC and writing, the message sender’s interlocutor/audience or the reader of the written text, is not physically present, and there is not much room for interjections to play a role in the communicative event. In contrast, in speech, where the speaker and the listener share the communicative space, interjections play a crucial role in enhancing the flow of conversation. They indicate that the listener is really paying attention to the speaker and manifest the speaker/hearer’s involvement to the conversation. 

In the frequency list of lexical morphemes for interjections, un is the most frequent at 8117, and is uttered by the listener during the turn of his or her conversation partner. In the original conversation transcript, many of them are marked as insertion. This kind on interaction can be considered as backchannels or “aizuchi.” “A continuous flow of back channel facilitates conversation management between Japanese speakers and listeners, and this continuous feedback in casual conversation is the norm within the Japanese speech community” (Maynard 1989: 177). Maynard’s observation on this phenomenon explains the high frequency of un and its variant forms (such as uun): they are backchannels facilitating a smooth, harmonious conversation. Fillers can be used to “construct the content of the utterance in such a way as to achieve maximum agreeableness to the recipient” (Maynard 1989: 31). What ChaSen identifies as interjections are thus an important part of achieving “a casual friendly discourse with a pleasant emotional appeal to one’s partner” in conversation (Maynard 1989: 31). The chi-square test results are consistent with what has been observed in conversational interaction; thus this study quantitatively reveals that interjections in fact distinguish speech in casual conversation from CMC and writing.

5.2. Comparison of particles
The pair-wise statistical test results on the three subcategories of particles indicate that the representative speaker does not make any distinction between the two CMC corpora (Channel 2 and Yahoo) in the usage of these morphemes. In contrast, he or she does differentiate morpheme usage between all the rest of the possible combinations, which are Channel 2 and speech, Channel 2 and writing, Yahoo and speech, Yahoo and writing and speech and writing. These results may again suggest that there exist medium-specific differences between CMC and writing on the micro level of particle usage, in addition to the medium-specific differences of speech from CMC and writing on the macro level. In other words, uses of the subcategory particles clearly differentiate CMC from writing.

In CMC and writing, the physical communicative space is not shared between the writer and the recipients, and yet the statistical figures tell us that they are different. Though the macro analysis of particle usage as a whole does not show differences, they exist in the subcategories of particles, case, sentence final and all other particles. 

The differences exist in two categories case particles and sentence final particles. While the number of total particles in each corpus is not too different, the figures of the two subcategories case and sentence final particles differ greatly across the four corpora. Regarding sentence final particles, we can see a very large percentage in speech (19.2%), very small percentage in writing (1.1%) and in between the two, CMC with Channel 2 (7.5%) and Yahoo (5.6%). With respect to the case particles, similar phenomena are observed though in the opposite direction, from the lowest in speech (18.7%) to the highest in writing (38.1%), and CMC in the middle (around 30%).

On particles, Martin (1975: 38) explains: “Some of the build-up phrases can be SPECIFIED by particles that narrow down (or sharpen) the grammatical relationship of the phrase to the rest of the sentence.” These kinds of particles are the case particles treated here, which have the grammatical function to indicate the subject (ga), object (wo), goal (made), source (kara) and so on in a sentence. 

On the other hand, sentence final particles add the speaker’s attitude toward the communicative event. They are used “to impart some additional hint of the speaker’s attitude toward what he is saying—doubt, conviction, caution, inquiry, confirmation or request for confirmation, recollection, etc” (Martin 1975: 914). “In general, frequent insertion of particles encourages rapport between the conversation partners and achieves a closer monitoring of the partners’ feelings” (Maynard 1989: 28). From these remarks on particles, the difference between CMC and writing seems to lie in how the message recipients in the case of CMC and readers of writing are viewed by message senders in CMC and the writers of written texts. Though writing can sometimes be regarded as “written communication,” the communicative aspects involving the reader or the audience seems less clear, compared to CMC, in which message exchanges take place frequently and the messages can be addressed to a specific BBS participant. In short, CMC messages are created to “talk to” the addressees, even though they are “written” on the keyboard, while written texts are created not to address specific readers but for a general, abstract and remote audience. In this kind of written communication there will be far less room for rapport, involvement and consideration to emerge, which explains the small percentage of sentence final particles in the written corpus.

5.3. Comparison of auxiliaries
The chi-square test results make it possible to discern that the representative speaker of Japanese differentiates use of auxiliaries between the two CMC corpora, Channel 2 and Yahoo. Also, as depicted in Figure 6, Channel 2 and speech are alike with respect to auxiliary usage. This explains my initial observation on the closeness between Channel 2 and speech. Let us look at subcategories of auxiliaries more in detail in orders to clarify specifically what variables brings about these results.

Among the seven variables within the subcategory of auxiliaries, the difference between Channel 2 and Yahoo seems to lie in the predominant use of polite desu (20.0%) and masu (19.8%) on Yahoo, in contrast to much smaller percentage of desu (8%) and masu (7%) on Channel 2. Also writing exhibits markedly fewer figures for polite auxiliaries (desu 2.0%) and masu (2.3%) and writing

How do we interpret the differences between the two CMC corpora? Specifically why is Channel 2 similar to speech with less polite usage, unlike Yahoo, and additionally why writing have smaller figures for polite usage? As to writing, the datasets come from published magazines for the consumption of the general public. The writers in the written datasets seem to have followed the default form in adults’ writing, which is the plain style. The predominant uses of plain style have been reported in a number of studies summarised in Miyajima et al (eds. 1982).  

Second, on the percentage of polite forms in the spoken data, Maynard (1989) states:

Verb forms in the language of casual conversation are characterised by, among others, non-polite forms, frequently accompanied by auxiliary verbs and/or particles. … Polite endings appear in directly quoted speech spoken to a social superior or in speech that takes place in less casual situations in which normally polite forms are expected (37).

The spoken dataset comes from mostly casual conversation among peers, and the speakers’ use of non-polite forms can be explained by Maynard’s remark above. It also includes 9.2% of conversation in thesis-supervision sessions. This may account for slightly more uses of desu forms.9
The fewer polite uses in Channel 2 seem to suggest that their interaction partners are regarded as peers, or close friends who they can talk to in plain style, as if in casual conversation. Yahoo users on the other hand seem to regard the interaction more formal than Channel 2 users. 

To take a more general perspective, we need to consider the BBS sites as “online speech communities.” Since the background demographic information of the participants is unidentifiable, it is not appropriate to apply offline research methods directly to CMC. The preference for a particular BBS site among users has affected users’ choice in language use, as users normally observe linguistic and interactional patterns used in the site they participate and are considered to follow such patterns. There may be other factors that may influence users’ linguistic choices. To speculate on these is beyond the scope of present article, though some of these are addressed in Nishimura (forthcoming).

5.4. From the perspective of Halliday’s language functions
Within subcategories of particles and auxiliaries, different language functions in the sense used by Halliday (1978) are apparently observed based on the choice of particular morphemes. In the case of auxiliaries, past-ta, negative-nai, and desiderative-tai seem to play the role of “language expressing a content, or what can be referred to “ideational” function: language as expressing the speaker’s experience of the external world, and of his own internal world, that of his own consciousness” (Halliday 1978: 45). On the “interpersonal” function of language, Halliday (1978: 46) says, “language as expressing relations among participants in the situation, and the speaker’s own intrusion into it”. The remaining three subcategories of auxiliaries, plain copula-da, polite copula-desu and polite–masu seem to be more concerned with these interpersonal functions, as they signify levels of politeness and formality, and politeness is a concept that is most noticeably relevant in managing interpersonal relationship.

Case particles seem to embody the ideational function most directly, since the content of a message cannot be expressed explicitly and unambiguously without specifying who does what. Sentence final particles, in contrast, are among those linguistic means that are concerned with interpersonal functions, as they involve not only the speaker him/herself, but also his/her addressee in that they supply rapport, involvement, consideration and other attitudes toward the hearer in communicative events. Also recall the interjection, which was found to be the differentiating factor of speech from CMC and writing. It seems that interjections also carry the interpersonal function together with sentence final particles, as interjections can signal the listener’s involvement in the communicative situations. 

In linguistic communication, interpersonal functions are even more important where physical proximity is lacking including CMC and written communication. The differences in the three media clarified so far could tell us that since interjections in the form of backchannels observed in conversation is technologically impossible in CMC, other linguistic means such as sentence final particles and polite auxiliaries embody in CMC the interpersonal functions, which are more easily realised in one medium (speech) than other media (CMC and writing).

One more advantage of employing Halliday’s framework is its potential to allow cross-linguistic comparison, for which approaches that do not depend on particularities of specific languages are necessary. Though this perspective is beyond the scope of the article, Yates’ (1993) finding on similarity of CMC to speech with respect to modal auxiliaries can be interpreted as these modal auxiliaries carrying interpersonal functions, which in Japanese are embodied by sentence final particles, which make CMC similar to speech. 

5.5. Summing-up: Results and implications

In comparison, CMC seems closer to writing than speech in general. Speech has a distinctive variable in interjections, which differentiates it from both CMC and writing. Although users have consciously incorporated spoken qualities in CMC, it seems they do not pay attention to interjections, which conversation participants produce unconsciously for enhancing the flow of conversation. Though conversation is very much filled with fillers and interjections in reality, CMC users who attempt to create speech-like messages fail to reproduce interjections in their messages. The language of CMC can be described as “spoken-oriented, but edited-written,” and what seems to be unconsciously uttered in conversation is not largely expressed in the output messages. 

CMC users attempt to create messages with spoken features, or those features they consider to be spoken. Their conscious attempts are manifested by sentence final particles. The incorporation of the sentence final particles seems to do no more than sprinkle spoken flavour and create the atmosphere of conversation. The particle breakdown results of comparison analysis show significant differences between the three media, while both of the CMC users make this effort on a similar level, as the difference between the two CMC corpora is not significant.

Between the two BBS websites, however, the study finds significant differences in the use of auxiliaries. Among the subcategories of auxiliaries, Channel 2 shows significantly fewer occurrences of polite auxiliaries than Yahoo. The uses of the polite auxiliaries in both spoken and written are also small; they seem to appear in the corpora for different, medium-specific reasons. The reason for the fewer uses in Channel 2 seems to be shared by the few uses in the spoken corpus. Thus, with respect to the subcategory of auxiliary usage, Channel 2 is more similar to spoken than written language. The difference in polite auxiliary uses between Channel 2 and Yahoo seems to come from how the users in these two websites view their BBS interaction patterns and the entire audience in the CMC context.

The variation is not based on parameters that sociolinguistics has developed and employed, including geographical location, occupation, ethnicity, social class, age and gender. When such socio-demographic background information on interaction participants is unavailable, the identifiable information is on the shared interest in the subject matter, and technical settings of the BBS site. Also, social recognition and other sociological information of BBS sites could be factors to explain the differences. Thus in the context of CMC, other factors that contribute to the differences need to be considered in place of the traditional factors to describe variation. Here the factors of shared interests among participants, technological settings of the sites and social recognition of the BBS sites, among other factors, can be considered to influence the choice of particular auxiliary morphemes that lead to the existence of variations. 10
6. Concluding remarks

This article has adopted a quantitative approach to analyse linguistic aspects of Japanese CMC contrasting with speech and writing. It has been clarified that language in CMC as a whole is closer to writing than speech and the factor that differentiates speech from both CMC and writing is interjections. It was also identified that uses of particles differentiate CMC from speech and writing. Specifically, sentence final particles explain the huge gap between speech and writing, and CMC is shown to take the middle position in the continuum of speech to writing. Finally, the article has clarified that with respect to subcategories of auxiliary uses, differences within the two CMC corpora have been identified. That is, higher uses of polite auxiliaries occurred in Yahoo than Channel 2.

This study has focused on structural, not lexical, aspects as identified by POS and their subcategories. Future studies in the area of Japanese corpus linguistics focusing on the language online can be conducted at least in the following three ways. First, future research can explore lexical aspects of CMC contrasted with writing and speech, as this aspect has not been discussed here. To achieve this goal we need larger-scale corpora of CMC than used in this study with improved corpus tools. 11
Second, in addition to BBS, different genres may appear online, which will show specific CMC features, such as novels created and read on mobile phones. In order to characterise such language use, tools and methods other than those based on POS distribution need to be devised. Measures used in English can give clues to do this for Japanese, and measures gauging Japanese specific features need to be developed as well. 

Third, cross-linguistic questions arise. There should be language-specific features that differentiate CMC from speech or writing, and to identify these features could be an enquiry of great interest. There should also be features that are independent of individual language particularities. Comparison across the media in respective languages and comparison of these results cross-linguistically using a universally applicable framework could facilitate CMC research in general as well as CMC in individual languages.
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Notes

1. For more details see Nishimura (2003b), specifically for Section Four Scripts in Japanese Orthography.

2. Exceptions are books for very young readers and texts for Japanese language learners, which may have blank spaces within sentences.

3. This award-winning free software, developed by Nara Institute of Science and Technology, is downloadable from <http://chasen.aist-nara.ac.jp/chasen/distribution.html.en >.

4. ChaSen gives “fillers” and “other interjections” as separate POS, which are grouped together within the category “interjections” in this study.

5. For example, traditional Japanese grammar has a class of words called “keiyoudoushi,” which are semantically similar to adjectives, but grammatically behave like nouns in terms of form. Within the ChaSen system this class is included in nouns as a subclass.

6. Details of this system are described in <http://www.coelang.tufs.ac.jp/publications/corpora/mojika.pdf>. The request form for the corpus in CD form is available from <http://www.tufs.ac.jp/ts/personal/usamiken/corpora.htm>.

7. Iyo is also an archaic form, not used in contemporary Japanese (speakers nowadays would use iro to express the imperative of the verb iru).

8. Details on the Channel 2 specific language are explained in Nishimura (2003a).

9. The percentage of polite usage in the thesis-supervision sessions alone is 23.1 percent for desu and 6.1 percent for masu.

10. See Nishimura (2008a)

11. In fact, improved tools are available, such as an updated version of ChaSen <http://chasen-legacy.sourceforge.jp/>, another morphological analyzer, MeCab <http://mecab.sourceforge.net/>, and UniDic/Chamame <http://www.tokuteicorpus.jp/dist/index.php> to run ChaSen and MeCab on the same interface. 

References

Androutsopoulos, J. (2006). “Introduction: Sociolinguistics and computer-mediated communication”. Journal of Sociolinguistics, 10, 419-38.

Biber, D. (1988). Variation across Speech and Writing. Cambridge: Cambridge University Press.

Chafe, W. (ed.). (1980). The Pear Stories: Cognitive, Cultural, and Linguistic Aspects of Narrative Production. Norwood, NJ: Ablex.

Clancy, P. M. (1982). “Written and Spoken Style in Japanese Narratives”, In D. Tannen (ed.) Spoken and Written Language: Exploring Orality and Literacy. Norwood, New Jersey: Ablex, 55-76.

Collot, M and N. Belmore (1996). Electronic language: A new Variety of English. In S. C. Herring (ed.) Computer-mediated Communication: Linguistic, Social and Cross-cultural Perspectives. Amsterdam: John Benjamins, 13-28.

Halliday, M. A. K. (1978). Language as Social Semiotic: The Social Interpretation of Language and Meaning. London: Edward Arnold.

Kabashima, T. (1979). Nihongo no Sutairu Bukku [Style book of Japanese]. Tokyo: Taishuukan.
McEnery, T. and A. Wilson (2001). Corpus Linguistics. Edinburgh: Edinburgh University Press.
Martin, S. E. (1975). A reference Grammar of Japanese. New Haven: Yale University Press.
Maynard, S. K. (1989). Japanese Conversation: Self-contextualization through Structure and Interactional Management. Norwood, New Jersey: Ablex. 

Miyajima, T., M. Nomura, K. Egawa, H. Nakano, S. Sanada and H. Satake (eds) (1982). Zusetsu Nihongo: Gurahu de miru kotoba no sugata [Japanese illustrated in charts: State of language seen in graphs]. Tokyo: Kadokawa

Nishimura, Y. (2003a). “Establishing a community of practice on the Internet: Linguistic behavior of online Japanese communication”. Berkeley Linguistics Society (BLS) 29. 337-348.
Nishimura, Y. (2003b). “Linguistic innovations and interactional features of casual online communication in Japanese”. Journal of Computer-Mediated Communication, 9 (1) Available at: http://jcmc.indiana.edu/vol9/issue1/nishimura.html (accessed 25 September 2009)

Nishimura, Y. (2008a). Aspects of Japanese Computer-Mediated Communication: Linguistic and Sociocultural Perspectives. Unpublished PhD Dissertation, Sheffield Hallam University, UK. 

Nishimura, Y. (2008b). “Japanese BBS Websites as online communities: (Im)politeness Perspectives”, Language@Internet, 5. Available at: http://www.language@internet.de (accessed: 20 December 2008)

Nishimura, Y. (forthcoming). Impoliteness in Japanese BBS interactions: Observations from message exchanges in two online communities. Journal of Politeness Research.
Ong, W. (1982). Orality and literacy: The technologizing of the word. London: Routledge.

Oxford English Dictionary. 2nd edn. (1989). Oxford: Oxford University Press. Online <http://www.oed.com/>

Tannen, D. (ed.). (1982). Spoken and Written Language: Exploring Orality and Literacy. Norwood, New Jersey: Ablex.
The National Institute for Japanese Language (Kokuritsu Kokugo Kenkyuujyo) (1955). Danwago no jittai [Research in the Colloquial Japanese]. Report No. 8. Tokyo: Shyuuei Press. 

The National Institute for Japanese Language (Kokuritsu Kokugo Kenkyuujyo) (1964). Gendai zasshi 90 shu no yougo youji III bunnseki [Vocabulary and Chinese Characters in Ninety Magazines of Today. Volume III Analysis]. Report No. 25. Tokyo: Shyuuei Press. 
Uchimoto, K, K. Takaoka, C. Nobata, A. Yamada, S. Sekine and H. Isahara (2004). “Morphological analysis of the corpus of spontaneous Japanese”. IEEE Transaction on Speech and Audop Processing 12, 4, 2004. Available at: http://nlp.cs.nyu.edu/publication/papers/uchimoto-sspr03.pdf> (accessed: 25 September 2009)

Usami, M. (ed.) (2005). Japanese Conversation Corpus 1, CD. Tokyo University of Foreign Studies.

Yates, S. J. (1993). The textuality of Computer-mediated Communication: Speech, Writing and Genre in CMC Discourse. Ph. D. dissertation, Open University, UK.
Yates, S. J. (1996). “Oral and Written Linguistic Aspects of Computer-conferencing: A Corpus Based Study”. In S. C. Herring (ed.) Computer-mediated Communication: Linguistic, Social and Cross-cultural Perspectives. Amsterdam: John Benjamins, 29-46.

Appendix:　 


Table 7 below gives summaries of all the statistical tests performed: 

	Comparisons
	Chi-square
	DF
	p

	Per 1,000 morphemes
	
	
	

	1: CMC vs. Speech vs. Writing: Channel 2 for CMC
	53.58135568
	16
	0.000006069

	2: CMC vs. Speech vs. Writing: Yahoo for CMC
	54.57559027
	16
	0.000001401

	Per 1,000 morphemes, and "interjections" excluded
	
	
	

	3: CMC vs. Speech vs. Writing: Channel 2 for CMC
	13.60742603
	14
	0.479348

	4: CMC vs. Speech vs. Writing: Yahoo for CMC
	13.54067949
	14
	0.293377

	Per 1,000 morphemes
	
	
	

	5: Speech versus Writing
	33.26822945
	8
	0.000055098

	6: CMC versus Speech: Yahoo for CMC
	25.71228063
	8
	0.0011762

	7: CMC versus Writing: Yahoo for CMC
	4.364224318
	8
	0.822858

	8: Channel 2 versus Yahoo
	0.621753628
	8
	0.999696

	9: CMC versus Speech: Channel 2 for CMC
	26.17916403
	8
	0.000978655

	10: CMC versus Writing: Channel 2 for CMC
	3.096179389
	8
	0.928177

	Per 1,000 morphemes, and "interjections" excluded
	
	
	

	11: Speech versus Writing
	9.959591026
	7
	0.190875

	12: CMC versus Speech: Yahoo for CMC
	5.842781453
	7
	0.558222

	13: CMC versus Writing: Yahoo for CMC
	3.315461023
	7
	0.854368

	14: Channel 2 versus Yahoo
	0.613805761
	7
	0.998914

	15: CMC versus Speech: Channel 2 for CMC
	6.733488003
	7
	0.457146

	16: CMC versus Writing: Channel 2 for CMC
	1.901671845
	7
	0.965081

	Per 300 morphemes
	
	
	

	17: Particles: Channel 2 versus Speech
	17.32514101
	2
	0.0001729

	18: Particles: Writing versus Speech
	55.83615152
	2
	0

	19: Particles: Yahoo versus Writing
	9.402794382
	2
	0.0090826

	20: Particles: Yahoo versus speech
	25.39697672
	2
	3.0557E-06

	21: Particles: Channel 2 versus Writing
	15.30713628
	2
	0.0004743

	22: Particles: Yahoo versus Channel 2
	0.930539937
	2
	0.627966

	Per 100 morphemes
	
	
	

	23: Auxiliaries: Channel 2 versus speech
	9.875417001
	6
	0.129997

	24: Auxiliaries: Writing versus Speech
	20.83229188
	6
	0.00196632

	25: Auxiliaries: Yahoo versus Writing
	94.01584399
	6
	0

	26: Auxiliaries: Yahoo versus speech
	65.40591764
	6
	0.000000000004

	27: Auxiliaries: Channel 2 versus Writing
	19.15156304
	6
	0.00391518

	28: Auxiliaries: Yahoo versus Channel 2
	52.28376373
	6
	0.000000002


Table 7: Summary of statistical test results
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