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ABSTRACT: This study applies keyword analysis to the Warring
States Workshop (WSW) Ctexts corpus of classical Chinese texts. The
WSW Ctexts corpus presents a good opportunity to extract a keyword
character list of a limited number of linguistically and semantically related
texts in a mid-size corpus. The initial goal of the author in this study is the
production of the keyword lists, which could be further used for extraction
of semantic information about texts. The contents of these lists depend on
the type of scoring measure, “the keyness.” The lists could be combined
into a synoptic table, arranged by a special set of thematic categories. This
table could serve as a kind of a “semantic map” of the texts. Analysis of
this synoptic table should help in estimating which scoring methods (log-
likelihood (LL), chi-square (CHI), effect size, or pre-h-point (PHP) content
characters) are more productive for content investigation of Chinese clas-
sics. The article demonstrates that, although some methods extract charac-
ters that describe topics, other methods could be better for selecting charac-
ters, characterizing stylistics. In addition, the synoptic table allows conduct-
ing some preliminary genre clustering of the texts.
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1. Introduction

1.1. Keyword analysis

Keyword analysis of text contents in corpus studies has been grow-
ing since the beginning of the 1990s. In this approach, keywords are de-
fined as “word forms that occur in a text more frequently than expected
by chance alone and are often closely connected to the overarching
themes and genre of a text or set of texts” [Crvcek and Fidler, “Not all
keywords are created equal,” 55].! They could be identified by “compar-
ing the frequencies of words in a corpus with frequencies of those words
in a (usually larger) reference corpus” [Baron et al., “Word Frequency,”
1]. It allows compilation of an ordered keyword list and discovering sig-
nificant words. This list is “a useful tool for directing researchers to sig-
nificant lexical differences between texts ... keywords can reveal a great
deal about frequencies in texts which is unlikely to be matched by re-
searcher intuition” [Baker, “The question is,” 8]. Keyword analysis al-
lows studying such areas as thematic, stylistic, and linguistic analysis.?

Keyword analysis takes roots initially in theories of Firth and then
Williams’s research of culturally significant words.> Word frequency lists

! “A standard technique in corpus linguistics and corpus-assisted discourse
studies consists in automatically extracting keywords from corpora, to identify
the content words that stand out in terms of frequency and keyness” [Gaspari and
Venuti, “A golden keyword,” 131].

2 “Keywords ought to identify words are phrases that may be specific to indi-
vidual topics or questions asked, but they may also be revealing of authorial style,
and if used by multiple authors in the corpus, could identify language features
associated with a particular regional register” [Baker et al., “Triangulating Meth-
odological Approaches”, 40], following ecarlier Scott’s “Key-words provide a
useful way to characterize a text or a genre. Potential applications include: lan-
guage teaching, forensic linguistics, stylistics, content analysis, text retrieval”
[Scott, Wordsmith Tools Version 3, 70].

3 Williams called these words “Keywords in two connected senses: they are
significant, binding words in certain activities and their interpretation; they are sig-
nificant, indicative words in certain forms of thought” [Williams, 4 Vocabulary of
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have been used for content analysis for a long time, but using keyword
lists is a comparatively new method, developed with advancement of per-
sonal computers at the beginning of the 1990s. The pioneers of this meth-
od often referred to the concept of “culture keywords™ as a predecessor of
their analysis [Scott, “PC Analysis of Key Words,” 233], and it is still
treated as such by Stubbs [Stubbs, Words and Phrases, 145-194]. The
term “keyword” had already took on several meanings by the time of de-
velopment of keyword analysis [Bondi and Scott (eds.), Keyness in Text],
but in the latter method, a vaguely defined “cultural significance” had
been replaced by statistical significance. Therefore, in this context, “key-
words are those whose frequency (or infrequency) in a text or corpus is
statistically significant, when compared to the standards set by a reference
corpus” [Bondi, “Perspectives on keywords and keyness,” 3].

In keyword analysis, the significance of a word as a potential key-
word is measured by its “keyness score.” There are various keyness
measures to implement keyword extraction and ranking. There are a few
software packages in the market, which will allow extracting keywords
automatically.* In this article, the author will consider three popular
measures: log-likelihood (LL), chi-square (CHI), and recently introduced
%DIFF relative frequency measure.’

Depending on the measure of keyness, keyword scores may be posi-
tive and negative.® Positive keywords could be roughly defined as “com-
paratively overused” words, comparing with word use in the reference
corpus, and negative keywords will be “comparatively underused.” The
specific measures of these properties will be described below.

There are more complex concepts built around keywords, most of
which were developed by Mike Scott. One of them is the concept of key-
keywords, which are keywords shared by a few texts of a corpus: a “key-

Culture and Society, 15]. As Richardson surmises, this concept is rooted in ideas
of Valentin Voloshinov [Richardson, “Keywords Revisited”, 101]; Richardson’s
interpretation has affected development of keyword analysis in the late 1990s. As
Mike Scott notes in [Scott, Wordsmith Tools Version 5, 165] “The term ‘key
word,” though it is in common use, is not defined in Linguistics,” as it has cultural
theory roots.

* The most popular is Mike Scott’s WordSmith, which has served as the main
force in popularizing the concept of keyword [Scott, WordSmith Tools Version 3.

5 They are explained below.

¢ By Scott’s definition [Scott, WordSmith Tools Version 3, 71], “A word which
is positively key occurs more often than would be expected by chance in compari-
son with the reference corpus. A word which is negatively key occurs less often
than would be expected by chance in comparison with the reference corpus”.
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keyword” is one which is “key” in more than one of a number of related
texts. The more texts it is “key” in, the more “key key” it is. This will
depend a lot on the topic homogeneity of the corpus being investigated.”
Other related concepts are “associates” and “clumps.” An “associate” of a
key-keyword X is “another keyword (Y) which co-occurs with X in a
number of texts” [Scott, Wordsmith Tools Version 5, 158]. In addition,
“clumps” is the name given to groups of keywords associated with a key-
keyword [Scott, Wordsmith Tools Version 5, 161].%

The main reason for analyzing texts using keywords is the presump-
tion that they express “aboutness,” i.e., they allow understanding of text
content, based on automatic extraction of frequent words. The key prob-
lem there is to select words that are relevant to the content of the text, and
this is what the concept of “keyness” does. However, simply creating a
list of these words is just the beginning. As Marina Bondi suggests [Bon-
di, “Perspectives on keywords,” 3], “identifying elements that are repeat-
ed to a statistically significant extent does not in itself constitute an analy-
sis or an interpretation of the text or corpus. It does however point to ele-
ments that may be profitably studied and need to be explained.” Baker
indicates one of the ways of further analysis—creating concordances

7 “In a corpus of City news texts, items like bank, profit, companies are key
key-words, while computer will not be, though computer might be a key word in
a few City news stories about IBM or Microsoft share dealings” [Scott, Word-
smith Tools Version 5, 166].

8 “The idea here is to refine associates by grouping together words which are
found as key in the same sub-sets of text files. The example used to explain asso-
ciates will help. Suppose the word wine is a key key-word in a set of texts, such
as the weekend sections of newspaper articles. Some of these articles discuss
different wines and their flavors, others concern cooking and refer to using wine
in stews or sauces, and others discuss the prices of wine in a context of agricul-
ture and diseases affecting vineyards. In this case, the associates of wine would
be items like Chardonnay, Chile, sauce, fruit, infected, soil, etc.” [Scott, Word-
smith Tools Version 5, 161].

% This concept was popularized in the 1970s in the information sciences and
content analysis by William Hutchins, and Scott related it to keywords, earliest in
his Wordsmith manual of 1998 [Scott, Wordsmith Tools Version 3] and in the
article of 2000 [Scott, “Picturing the Key Words,” 44]. Afterwards, it found pop-
ularity in corpus linguistics community. Hutchins discerned between document’s
topic, summarization, and aboutness, where “concept of 'aboutness' ... associates
the subject of a document not with some 'summary' of its total content but with
the ‘'presupposed knowledge' of its text” [Hutchins, “The Concept of
‘Aboutness’”, 180].
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based on keywords [Baker, “The question is,” 3], which is a future work
for this author.!

It should be noted that keyword analysis is not a unique method of
identifying text content by creating a list of significant words. Computa-
tional linguistics has been developing many other methods, e.g., topic
extraction and topic signature (see [Kao and Poteet, Natural Language
Processing]). Some of the methods implemented there also use LL and
reference corpora, similar to keyword analysis.'!

This author also investigated the content character list of this corpus,
using “pre-h-point” (PHP) list method [Zinin, “Analysis of character-
frequency lists”], and its results will be compared with the results of the
keyword analysis.'?

1.2. Keywords and Chinese classics

There are many studies on frequency of characters in classical Chi-
nese texts, and a few of them analyze text content and genre attribution
based on lexis.!* However, although keyword analysis methods have
been around for more than 20 years, this author did not find any research
implementing keyword analysis to classical Chinese texts; therefore, this
article may be one of the first studies.

Any frequency research on lexis of classical Chinese texts should
choose the lexical unit of study. Up to the end of the 20" century, in Chi-
nese and Western studies, this unit had been character. Increasingly,
though, researchers have attempted to introduce words (monosyllabic and
polysyllabic) as the lexical units. This approach has been working com-
paratively well for modern texts, but it has been hindered for classical
texts by lack of modern authoritative and publicly available classic corpo-
ra with word segmentation. The few teams that implement word segmen-
tation usually do not share their corpora resources. Calculating frequency

10 Examples of such analysis could be found in articles of Karen Donnelly
([Donnelly, “Risk, chance, hope,”] and [Donnelly, “Dr. Condescending”]).

! However, the researchers in the keyword analysis area rarely compare these
approaches with their methods.

12 H-point divides the frequency list into two parts: PHP and post-h-point. For
a frequency list, the function f(r) is introduced, where f(r) is the frequency for
rank r. The “h-point can be defined as that point at which the straight line be-
tween two (usually) neighboring ranked frequencies intersects the y = x line,” i.e.,
where r = f(r). The autosemantic words above h-point (PHP) tend to be “content
words” [Popescu et al., Aspects, 24].

13 The author omits here a review of this literature, as it is not immediately
relevant to the subject of keyword analysis. These works were reviewed in anoth-
er article by the author [Zinin, “Vocabulary Richness™].
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of characters, instead of words, remains the mainstream method in fre-
quency research on Chinese classics. Most of the available articles in this
area are character-frequency studies, not word frequency studies. This
study belongs to the former category. It creates frequency lists using
characters, not words. This author supports an opinion that, when it
comes to the analysis of the contents and genre, using character as the
unit of study should not considerably affect the results.

1.3. Research corpus

The corpus in this research is the Warring States Workshop (WSW)
Ctexts open-source corpus, introduced in an earlier work of the author (see
[Zinin, “Pre-Qin Digital Classics™])!*. Despite the existence of a few avail-
able digital academic corpora, there is a lack of publicly available research
open-source corpora in classical Chinese. Texts in digital academic corpora
vary in textological decisions, which complicates comparisons of results.
This is the reason why an open-source corpus, compiled on the basis of
Creative Commons licensed digital texts, was used for this research.!® It
offers reproducibility of experiments, at the cost of a few textological flaws.
The author believes that, because of the statistical nature of the research,
potential text issues should not affect considerably its results.

This study applies keyword analysis methods to investigate the
WSW corpus and analyzes the results. The WSW Ctexts corpus presents
almost an ideal opportunity to analyze keyword lists of a limited number
of linguistically and semantically close texts in a mid-size corpus. Each of
the 14 texts, ranging in size from the Xiao Jing to the Zuo Zhuan, could
be analyzed against the rest of the corpus'®.

The WSW corpus is very well suited for keyword analysis research.
Researchers who studied the relationship between the number and size of
texts in reference corpora and keywords state that “the answer to the
question ‘what is the ideal size of a reference corpus’ is five,” and that “a

14 This author expresses gratitude to Bruce E. Brooks for continuing support
of the project.

15 This resource, created by the author, is based on Creative Commons digital
versions of texts of Wikisource. It contains 12 texts of the Thirteen Classics (the
Chun Qiu, the Gongyang Zhuan, the Guliang Zhuan, the Li Ji, the Lun Yu, the
Mengzi, the Shi Jing, the Shu Jing, the Xiao Jing, the Yi Li, the Zhou Yi, and the
Zhou Li). It does not include the Er Ya, but it includes the Zhuangzi (added as a
balancing text). It also allows treating the Chun Qiu and the Zuo Zhuan as separate
texts (instead of combined the Chun Qiu Zuo Zhuan), so there are 14 texts in total.

16 The corpus includes also two small texts (the Guo Dian and the Mao Shi)
which are not analyzed in this article.
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reference corpus does not need to be more than five times larger than the
study corpus” [Berber-Sardinha, “Comparing Corpora,” 12]. The WSW
corpus complies with all of these criteria.!” Looking at the role of genre
variety, Goh, who analyzed the relationship between keywords and genre
composition of reference corpora (RC), states, “genre difference of spoken
and written RCs is not an important factor in keyword calculation” [Goh,
“Choosing a reference corpus,” 249]. Therefore, even if WSW texts varied
in genre, it should not affect the results. Considerable diachronic differ-
ences between texts could have affected the results [Goh, “Choosing a ref-
erence corpus,” 254], but it is not the case for the WSW corpus.

Some of the texts are comparatively large (e.g., the Zuo Zhuan and the
Li Ji), but according to researchers who analyzed the effects of corpus and
text sizes on keyword analysis, these could be considered within the norm.

The author applied previous statistical methods for content analysis
of the corpus. In a previous study, the concept of the h-point was applied
to identify most significant characters, describing text content. In that
study [Zinin, “Analysis of character-frequency lists”], the significant con-
tent words were identified and then distributed over categories. These
categories have been designed to make historical genre texts prominent.

This study is mostly of explorative character. The main goal of the
author in this study is to identify keyword lists that could be used to ex-
tract semantic information about texts. The content of these lists depends
on methods of scoring “keyness.” These lists will be combined into a
synoptic table, arranged with a special set of thematic categories. This
table could serve as a kind of a “semantic map” of the texts. Analysis of
this synoptic table should help in identifying which methods are more
successful. The article will not only identify LL and %DIFF keywords
(and key-keywords) but also compare them with character lists from the
h-point method. Better methods of keyness scoring could be applied to
analyze other texts.

Many of the texts of the WSP Ctexts corpus are collections of small-
er works, and, in reality, themselves are mini-corpora. But even smaller
texts that have been assigned an “authorial figure” to them (like the
Meng-zi or the Lun Yu), are not products of an “identifiable original au-
thor” [Boltz, “Why So Many Laozi-s?”, 10], as was well-known to the
Chinese philological tradition. The recent discovery of manuscripts of
Warring States and Han period instigated new analysis of textological
structure of received canons. Many classics should be viewed as dynamic,
flexible collections of smaller fragments. Two concepts should be noted

17 Only one text, the Zuo Zhuan, is about five times smaller than the entire
corpus.
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as indicating productive research directions. The first is the idea of a
“growth text” by Bruce Brooks [Brooks, “Before and After Matthew”, 1]
and the second is the idea of “building blocks” by William Boltz [Boltz,
“Why So Many Laozi-s?”, 12]. Brooks utilizes stylistic analysis to trace
trajectory of text building, and Boltz stresses the role of “thematically
based selection” [Boltz, “Why So Many Laozi-s?”, 12] in assembling texts
from “building blocks”. Keyword analysis may provide useful infor-
mation for any of these approaches.

This study is striving to be an open-source, reproducible, and verifia-
ble effort. All source data should be available for download; in addition,
the accompanying site contains all extended original results, which would
not fit into the article’s limited space (see Appendices for links). The au-
thor is grateful to Bruce E. Brooks for continuing support of the project.

2. Keywords in Chinese classics

Keyword lists are created by assigning significance values (“keyness
scores”) to words or characters and then selecting the most significant
ones. Mostly, keyness scores are statistically significant values obtained
by calculating LL and CHI scores. Some researchers (Gabrielatos and
Marchi, “Keyness”) consider the statistical significance approach not the
most effective measure and offer their own %DIFF measure, based on
“effect size” approach. In this study, the author computed the values of all
three measures (LL, CHI, and %DIFF) and compared the results.

2.1. Keyword character list compilation
LL keywords for the WSW corpus were calculated using formula'®

2 A=230,
In case of a two-by-two matrix,
G2 =2*((a*In (a/E1)) + (b*In (b/E2))) .

The list of keyword characters, produced by this method, is very
large and needs filtering to obtain meaningful results. It is well known

8 See [Rayson and Garside, “Comparing Corpora,” 3], and UCREL
http://ucrel.lancs.ac.uk/llwizard.html.

19 Where “a” is the frequency of a character in Corpus 1 (Reference corpus),
and “b” is the frequency of a character in Corpus 2 (corpus under testing); “c” is
the number of characters in Corpus 1 and “d” is the number of characters in Cor-
pus 2. “atb” will be the total number of a character in both corpora, and “c+d” is
the number of all characters in both corpora. In these terms, expected values E1
(for Corpus 1) and E2 (for Corpus 2) will be E1 = c*(atb) /(ct+d) and E2 =

d*(atb) / (c+d). See UCREL http://ucrel.lancs.ac.uk/llwizard.html.
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that most rare words and characters go to the top of lists created using
statistical significance. Most researchers recommend discarding of rare
characters, often starting with minimum three counts.? In this study, ow-
ing to the size of the texts, only characters with frequency count four or
higher were included in the resulting character lists. Another cutoff crite-
rion is the p-value: it should be low enough. The value of p = 0.05 is
standard, which corresponds to an LL critical value of 3.84. In this study,
the minimum of the LL values is 11.0?!, so with one degree of freedom
(d.f. = 1), p-value should be less than 0.001.22 This is a more rigorous
criterion than a p-value of 0.05. Even if these criteria are quite rigorous,
for some large texts, the list of keyword characters could reach hundreds
of entries. Finally, in keyword analysis, function words are usually re-
moved from a keyword list [Archer, “Does frequency really matter?”” 2-3].
Therefore, function (or “empty’) characters were removed from the result-
ing keyword character lists, with some exceptions.”* The full list of LL
keywords could be downloaded from the project’s Github site.?*

CHI keywords were calculated using the contingency table and the
formula from [Baron et al. Word Frequency, 44], see Table 1%°.

Table 1. Contingency table for the CHI test

Corpus 1 Corpus 2 Total
Frequency of feature a b atb
Frequency of feature not occurring |c d cHd
Total atc b+d N=atb+c+d

20 For example, Scott recommends three counts as default, but it depends on
text’s size: “The default setting of 3 mentions as a minimum helps reduce spuri-
ous hits here. In the case of short texts, less than 600 words long, a minimum of 2
will automatically be used” [Scott, WordSmith Tools Version 5, 177].

2! The critical value for 0.001 is 10.83 (DOI: UCREL http://ucrel.lancs.ac.uk/
llwizard.htm).

22 «“Any word with a LL greater than or equal to 6.63 (p <0.01 for 1 d.f) was
considered key, and any word with a frequency less than 5 in either the Innsbruck
Letter Corpus (before or after standardization) or the BNC sample was removed
from the key word list,” [Baron et al, “Word frequency,” 55-56]. There was no
intention in this study to look for very low p-values.

2 Function words do not go into keyword lists, but could go if their usage is
“function words can occur in a keyword list, if their usage is strikingly different
from the norm established by the reference text” [Archer, “Does frequency really
matter?” 3].

24 See the Excel spreadsheet “chinese classics keywords log_ likelihood
_short”. See Appendix for the file structure’s explanation.

25 Usage of terms a, b, ¢ and d is different there than in case of LL calculations.

248




The CHI statistics (X?) will be calculated as follows:
X? = N(ad-bc)*(atb)(ct+d)(a+c)(b+d)

The criteria for frequency counts and p-value for this list were the
same as for LL (11 and 4), function characters were also removed.?

A comparison of lists (see Table 2) shows that, at those criteria, there
are more CHI keyword characters than LL keyword characters. However,
the contents of the two lists are very close, with mostly the same charac-
ters but in a slightly different order. A more detailed analysis shows that,
indeed, LL keyword list (with a few exclusions) is a subset of CHI key-
word list. Therefore, CHI data will not be discussed in this article, as LL
keyword list is representative enough well for statistical significance
methods to be compared further with %DIFF keyword characters.

Finally, %DIFF value of keyness had been calculated by the formula
(Gabrielatos and Marchi, Keyness: Appropriate metrics, 12):

((NF in SC — NF in RC) x 100 )/ (NF in RC),

where NF = normalized frequency, SC = study corpus, and RC =
reference corpus

As with LL and Chi lists, only characters with an absolute frequency
of more than three are included.?® As to the %DIFF value cutoff, it was
also taken as 11, simply for conformity with LL and Chi numbers.?’ Ta-
ble 2 contains comparative numbers for numbers of keywords retrieved
by these methods.

26 The full list of CHI keywords is contained in “chinese_classics keywords
CHI short” Excel spreadsheet and could be downloaded from the Github site.
See Appendix for the file structure’s explanation.

27.0.0000001 was added to avoid division by zero.

28 The full list of %DIFF keywords is contained in “chinese_classics keywords
_diff short” Excel spreadsheet and could be downloaded from the Github site.
See Appendix for the file structure’s explanation.

2 The meaning of %DIFF is different from that of statistical significance, but,
according to the author’s estimation, depending on text size, a similar LL value
will be a bit higher than 10. There will be generally almost twice more %DIFF
values than LL or Chi.
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Table 2. Comparative list of keyword characters’ numbers. V is the
number of types in a text, N is the number of tokens, LL column contains
the numbers of LL keyword characters, %DIFF is the number of %DIFF
keyword characters, and CHI is the number of CHI keyword characters.

Text™ A\ N LL %DIFF CHI
XJ 374 1800 33 73 40
zY 1035 13354 165 299 190
LY 1365 15928 97 256 108
CQ 941 16791 146 261 159
SHU 1911 24539 262 523 293
SHI 2833 29622 462 838 537
Mz 1895 35372 168 480 198
GL 1595 40836 163 387 179
GY 1641 44232 190 438 219
ZL 2215 49462 360 684 395
YL 1551 53929 320 493 341
ZHZ 2968 65251 352 771 400
LJ 3050 99007 325 918 358
77 3236 178564 437 1042 447

Charts on Figure 1 and Figure 2 display the relationships between
the numbers of keywords and lengths of texts and vocabulary size, re-
spectively. Owing to the differences in the type of measures, it is not pos-
sible to compare the numbers of keywords directly, but these charts dis-
play a good visual correlation between ratios of keywords and text char-
acteristics.

30 See the list of abbreviations in the Resources section.
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Figure 1. LL, %DIFF, and CHI keyword numbers/text length ratios,
ordered by text length

35,0
3000 . % __.-'l""'""-._ ,.-l'"""‘
25,00 : "‘ gt g
000§ 7 .. oY .,'%.\ - Ll
o R gy BT ey
we N/ Np=it=+¢ K~ At
5,00 ke
0,00

X i Iy (0 SHU SHE MZ 6L GY i | Y. ME U

Figure 2. LL, %DIFF, and CHI keyword numbers/vocabulary ratios,
ordered by text length

The ratios of all three scores correlate well. We can see that the ratio
for keyword number/text length is generally falling with length increase,
and this for keyword number/vocabulary probably depends on other text
characteristics.

2.2. Analysis of the top list of keyword characters and compari-
son with PHP content word lists

In keyword analysis, it is often hard to handle all words/characters,
even if strict criteria were imposed. For topic and genre analysis, most
researchers recommend to select only the top part of keyword list, from
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50 to 100 words/characters. The sizes of sample numbers are arbitrary
and do not usually reflect text characteristics.*!

This author earlier implemented another approach to the topic analy-
sis, based on the concept of h-point, introduced by Popescu.** H-point
should reflect texts’ inner characteristics, and PHP lists of content
word/characters should reflect texts’ content. It may be beneficial to
compare all three methods of selecting content characters based on their
frequency: PHP content characters and top lists of LL and %DIFF scores.
Although the h-point approach provides a “native” number of top charac-
ters, the LL and %DIFF methods lack such measure. The author decided
to take 50 or 100 top characters from LL and %DIFF lists, depending on
which number is closer to the corresponding number of PHP characters
for this text. See Table 3 for the specific numbers.

Table 3. Matching LL and PHP keyword characters

# 1 2 3 4 5 7 8
Text CQ Y44 GY GL SHI | SHU | ZY
Matching positive in all 45 69 45 43 16 22 25
keywords

Total 49 125 68 63 37 37 37

% matching to all KW 91,84 | 552 | 66,18 | 68,25 | 43,24 | 59,46 | 67,57

Number of pre-h-point 60 182 94 91 66 67 51
characters

Selected top KW 50 100 50 50 50 50 50
Matching positive in top 36 48 35 35 9 14 14
keywords

Total 49 125 68 63 37 37 37
% matching to top KW | 73,47 | 384 | 51,47 | 55,56 | 24,32 | 37,84 | 37,84
# 9 10 11 13 14 15 16
Text ZL YL XJ LJ MZ LY | ZHZ
Matching positive in all 50 63 5 45 23 17 28
keywords

Total 74 81 7 91 43 29 56

% matching to all KW 67,57 | 77,78 | 71,43 | 49,45 | 53,49 | 58,62 | 50

Number of pre-h-point 96 114 20 136 78 50 101
characters

Selected top KW 100 100 all 100 50 50 100
Matching positive in top 44 54 5 30 16 16 23
keywords

Total 74 81 7 91 43 29 56

% matching to top KW 5946 | 66,67 | 71,43 | 32,97 | 37,21 | 55,17 | 41,07

31 “The vast majority of studies do not examine all keywords, but the top X
(usually the top 100)” [Gabrielatos and Marchi, “Keyness,” 3].
32 See: Zinin, “Analysis of character frequency lists”.
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Figure 3. Ratio of PHP content characters, matching all and top LL
keyword characters

Do PHP content characters match LL characters? Table 3 displays this
information. For almost all texts, PHP content characters are on the top 100
most frequent list, as PHP characters are very frequent in text, and LL char-
acters do not need to be very frequent. The study shows that, with the ex-
ception of the Shi Jing, more than 50% of the PHP characters belong to the
LL lists. It means that the LL lists contain very frequent non-function char-
acters, too. However, if the top 50 or 100 LL keyword characters are se-
lected, and compared to the PHP characters, there is less significant overlap
(from 30% to 50%) between the lists of PHP characters and LL characters.
The top lists of LL keyword characters include not too many very frequent
characters; otherwise, they would be overlapping more with the PHP lists.

Table 4. Matching %DIFF and PHP keyword characters

1 2 3 4 5 7 8
CQ Y44 GY GL SHI | SHU | ZY
DIFF
matching 45 71 52 46 23 24 26
LL matching DIFF 91,84 | 56,8 | 76,47 | 73,02 | 62,16 | 64,86 | 70,27
REDUCED DIFF 12 1 5 4 1 3 8
2449 | 0,8 7,35 | 6,35 2,7 811 | 21,62
9 10 11 13 14 15 16
ZL YL XJ LJ MZ LY | ZHZ
DIFF
matching 37 64 6 52 25 20 32
LL matching DIFF 50 79,01 | 85,71 | 57,14 | 58,14 | 68,97 | 57,14
REDUCED DIFF 11 19 5 1 2 4 1
14,86 | 23,46 | 7143 | 1,1 4,65 | 13,79 | 1,79
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Analysis of the overlapping of %DIFF list and PHP characters shows
even a higher percentage of PHP characters on the complete %DIFF lists
than on the complete LL lists. It should be caused by the size of the %DIFF
lists. Analysis of the top part of the %DIFF lists shows that they do not
practically overlap with the PHP characters, and the reason is the lower
(than that for LL) frequencies of those top characters on the %DIFF lists.**

3. Key-keywords in Chinese classics

The notion of key-keyword is a derivation of the keyword concept.
Key-keywords are (Scott, “PC Analysis of Key Words”, 237) “words
which are key in a large number of texts of a given type.” There could be
positive and negative key-keywords, as well. Table 5 presents the top part
of the list of positive key-keywords for the WSW corpus, ordered by the
number of texts to which they belong.**

Table 5. Most frequent key-keywords in the WSW Ctexts corpus

Number
Character of texts Texts
N 7 shu, zhouyi, xiaojing, guodian, liji, mengzi, Zhuangzi
5% 7 shi_mao, shu, zhouli, xiaojing, guodian, liji, mengzi
18 7 shi_mao, zhouyi, guodian, liji, mengzi, lunyu, Zhuangzi
+ 6 chungqiu, zuozhuan, gongyang, liji, mengzi, lunyu
[i1 6 zuozhuan, shi_mao, xiaojing, guodian, liji, Zhuangzi
f 6 zuozhuan, shi, shu, zhouyi, mengzi, lunyu
) 6 shi, shu, zhouli, guodian, mengzi, Zhuangzi
1T 6 zhouyi, xiaojing, liji, mengzi, lunyu, Zhuangzi
= 5 chungiu, zhouyi, zhouli, yili, liji
i 5 chungiu, gongyang, guliang, shi, zhouyi
N 5 chunqiu, zuozhuan, gongyang, guliang, shi mao
i 5 shi_mao, shu, liji, mengzi, Zhuangzi
BY 5 zuozhuan, gongyang, guliang, shi_mao, zhouli

33 For example, for the Chun Qiu, the h-point is 60; that is, all PHP characters
have absolute frequencies more than 60. However, on the %DIFF list for the Chun
Qiu, only 12 characters have a frequency equal or higher than 60. This situation is
even worse for matching in other texts.

3% 1t includes key-keywords found in at least seven texts (including the Mao
Shi and the Guodian, which are otherwise not considered in this study). The full
list of positive and negative keywords (appearing at least from three texts) could
be found at the online reference Excel spreadsheet “chinese classics keywords
log likelihood_short” (See Appendix for Resources).
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5 chungqiu, zuozhuan, gongyang, guliang, zhouli
Hh 5 zhouyi, zhouli, guodian, liji, Zhuangzi

= 5 chungiu, zuozhuan, gongyang, guliang, shi_mao
1L 5 shi, liji, mengzi, lunyu, Zhuangzi

3 5 gongyang, guodian, mengzi, lunyu, Zhuangzi
[ 5 chunqiu, gongyang, guliang, lunyu, Zhuangzi
& 5 shi, shi mao, xiaojing, mengzi, lunyu

48 5 zuozhuan, shi_mao, shu, mengzi, lunyu

B 5 zuozhuan, shi_mao, shu, zhouli, lunyu

W 5 chungiu, zuozhuan, gongyang, guliang, guodian
Vil 5 shi, shu, zhouli, liji, Zhuangzi

G| 5 shu, zhouyi, xiaojing, liji, Zhuangzi

= 5 zuozhuan, shu, zhouyi, mengzi, lunyu

1E 5 chunqiu, gongyang, guliang, zhouyi, yili

i 5 chungqiu, zuozhuan, gongyang, guliang, shi
5% 5 chunqiu, gongyang, guliang, xiaojing, liji

+ 5 chungiu, zuozhuan, shi_mao, shu, mengzi

H 5 shi, shu, zhouli, liji, mengzi

# 5 shi_mao, xiaojing, liji, mengzi, Zhuangzi

B 5 zuozhuan, shi_mao, xiaojing, liji, mengzi

5% 5 guliang, shi_mao, zhouyi, liji, Zhuangzi

JE 5 guodian, liji, mengzi, lunyu, Zhuangzi

5 5 xiaojing, guodian, liji, mengzi, Zhuangzi

s 5 shi, shu, zhouli, guodian, lunyu

Fi 5 chunqiu, gongyang, guliang, shi, zhouyi

If many characters are “overused” in several texts together, relative
to the reference corpus, there could be some semantic affinity between
these texts. Depending on the share of these texts in corpus, positive key-
keyword, participating in many texts, may be “underused” in other texts,
i.e., be a negative key-keyword for those texts. If some texts have affini-
ties based on instances of positive and negative key-keywords, it could be
that they fall together in semantic sense.

For example (see Table 6), characters fian, min, and dao are positive
key-keywords in philosophical and fiction texts and negative in historical
texts, and characters zi and gong are positive key-keywords in historical
texts and negative key-keywords in philosophical and fiction texts.
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Table 6. Text distribution of several key-keywords

Character Positive Negative

xR shu, zhouyi, xiaojing, liji, chungiu, zuozhuan, gongyang,
mengzi, Zhuangzi guliang, zhouli, yili

BN shu, zhouli, xiaojing, liji, zuozhuan, gongyang, guliang,
mengzi Zhuangzi

18 zhouyi, liji, mengzi, lunyu, zuozhuan, gongyang, shi, zhouli,
Zhuangzi yili

¥ chungiu, zuozhuan, gongyang, |shi, shu, zhouyi, zhouli, yili,
liji, mengzi, lunyu Zhuangzi

w chungiu, zuozhuan, gongyang, |(shi, shu, zhouyi, zhouli, yili, liji,
guliang mengzi, lunyu, Zhuangzi

It is possible to expand beyond just a list of key-keywords, and Scott
introduces [Scott, “PC Analysis of Key Words”, 238] “associates”, as
“words found to be key in the same texts as a given key key word™*>. This
notion is instrumental for the concept of (Scott, “PC Analysis of Key
Words”, 241) “clump of associates”, which “is a set of associates formed
by co-occurrence in the same texts which gave rise to associates.”
Clumps could be used for defining a semantic area for groups of texts.

There is another way to find out if key-keywords could be used as a
feature to group texts together. A matrix of texts and key-keywords was
prepared*®, where only the presence/absence of a character was entered
and then clustered, using the free online tool ClustVis.?” The resulting
graphic representation of text/key-keyword clusters (so-called HeatMap)
is presented in Figure 4.

35 As Scott comments [Scott, PC, 239], “This notion of Associate is strikingly
close to the early 1950s and 60s discussions of collocation”. Therefore, this paper
will not address neither associates (nor clumps) nor collocations.

36 See the list of these key-keyword under “Top key-keyword character for
clustering experiment” in Appendix.

37 hitp://biit.cs.ut.ee/clustvis/
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Figure 4. HeatMap of key-keyword clusters

There are two aspects of the ClustVis’s HeatMap. On one side, it
clusters texts according to their term (key-keywords) vectors; on the other
side, it clusters terms according to their text vectors. Term clustering will
not be analyzed in this article. Text clustering produces, most prominent-
ly, a historical group, and then, it groups together the Shi Jing and the Shu
Jing (and the Zhou Li) and philosophical texts (the Lun Yu, the Meng-zi,
the Xiao Jing, and the Zhuang-zi). Ritualistic texts are scattered, though.
This opens another avenue for using key-keywords for genre and seman-
tic analysis.

4. Comparison of outputs of keyword analysis methods

The main benefit of applying keyword analysis, as well as h-point
methods to frequency lists of Chinese classics, is in compiling concise
lists of characters that could be used for topic and genre analysis of cor-
pus texts, which could be called a semantic map of the texts. Having three
instances of lists allows us to estimate the effectiveness of the applied
methods. In addition, it may happen that some methods could be better
suited for presenting specific aspects of texts. The breakdown of lists by
texts and by categories is presented in Appendices.
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Characters will be broken down by a set of categories, which were ear-
lier utilized by the author for PHP content words. The category sets were
not derived through topic discovery or modeling; they have been designed
by the author and defined by the author’s analysis of the PHP content char-
acters of the Thirteen Classics.*® The author decided to select categories
that expose semantic dimensions of the classics (CQ, ZZ, GY, and GL, as
well as SHU, LJ, YL, and ZL), as historical texts and, especially, chroni-
cles. These categories have been informed mostly by the Chun Qiu PHP
content characters’ list. The main categories are Numeric, Calendrical, So-
cial, and Politico-Geographical. The remaining characters were distributed
across Part-Of-Speech (POS) categories: Nouns, Verbs, Adjectives/ Ad-
verbs, and finally Miscellanea. Practically all PHP characters of the Chun
Qiu could be assigned to non-POS categories, with the exclusion of some
verbs.?? The order of text also reflects this idea — on the top, there are
properly historical texts, and other texts follow in their internal id number
order. The most important element is the lists of keyword and content
characters. They could be reorganized into any other set of categories.

In addition, the texts below are grouped according to genre catego-
ries, presumed by the author.*® One of the possible usages of character-

38 This approach is similar to what Karen Donnelly implements [Donnelly,
“Dr. Condescending,” 91] “Initial analysis was carried out using Wordsmith
Tools to elicit the top 100 lexical keywords from each corpus, which were then
grouped thematically in order to allow comparison across the 3 corpora and guide
selection for further study using collocations and concordance lines.”

3% Many Chinese characters (words) could play the role of various POS —
noun, verb, adjective, etc. This phenomenon is well known as “POS variation or
categorial ambiguity (i.e., ambiguity in grammatical category)” [Tsou and
Kwong, “Some basic and Salient Linguistic Features,” 7]. There are various solu-
tions for this situation. Character (or word) could be assigned to all possible cate-
gories, or only one, dominating, category could be assigned to it. Tsou and
Kwong offer an interesting log-ratio measure for the latter solution [Tsou and
Kwong, “Some basic and Salient Linguistic Features,” 8], but it requires a POS-
marked corpus. In this study, only one category was assigned uniformly for all
texts. It could be not optimal, as it may depend on text, which syntax category the
character belongs. The author considers it a temporary provisional solution. The
characters could be re-shuffled in other studies, if necessary.

40 These texts were classified in their own categories, starting from the Qi Liie
catalogue (except the Zhuangzi). Most of them are collections of various texts,
sometimes from different genres. As Lisa Raphals defines, “The Chinese Classics
are a group of texts of divination, history, philosophy, poetry, ritual and lexicog-
raphy that have, to a significant extent, defined the orthodox Ruhist (Confucian)
tradition of China. Since the Song dynasty (960-1279), they have consisted of the
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frequency lists is attempting to find similarities between lists and relating
them to the genre categories. A pure numeric approach (described above),
consisting in clustering vectors, created based on the number of characters
in topic/lexical categories, is not conclusive. It only showed that “histori-
cal” texts could be grouped together, but the category system was pre-built
to favor historical terms. Some preliminary suggestions will be made be-
low, but this should be the subject of a special investigation.

5. Discussion of results

This study will not analyze topics of specific texts in detail because of
the lack of space. However, it will discuss briefly keyword characters (and
content characters) extracted by all three methods and how these sets of
characters differ in relation to established categories, for each of the texts.
The following section briefly discusses relevant parts of the synoptic table*!.

Historical texts
1. Chun Qiu
Table 7. Comparative keyword chart for the Chun Qiu
Method [Nu- |[Calen- |Social |Politico- |Nouns [Verbs |Adjec- |Misc
meric |drical Geo- tive/
graphical Adverb
PHP | HER |2 N AREE A [ KIE
=& [BERK | TR AR BRRS FR S
ILIPAN BV N=| Bl
N A BACH
L 12
LL L HAR | atfb| B Rk T
TN KESE | FRAAC (HRRS E AREEH
T R SRR 2
HE+
ABEH.
Z7T

following thirteen texts” (Raphals. “Chinese Classics,” 135). In the current arti-
cle, the lexicographic text (the Er Ya) was omitted, the divinatory text (the Yi
Jing) was classified as philosophical, and the Shu Jing and the Shi Jing were clas-
sified as fiction, instead of singling out just the Shi Jing as “poetry.”

41 The complete table could be restored from these parts, or found in GitHub
resources, see Appendix.
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%DIFF PY5E2¢ RO B | ORI | b | B BT
Bz |BE |kt | B i
HAE R R
S 6 5 5%
o il
IR
THRE

In the Numeric section, only the PHP and LL methods bring numeric
characters on top lists (see Table 7), and there are more characters in the
PHP section than in the other measures.*? In the Calendrical section, all
methods bring up season names, but LL and %DIFF bring many cyclical
signs on the top, unlike PHP, which could be explained by the lower fre-
quency of cyclical signs. Therefore, LL and %DIFF methods seem to be
considering dating by cyclical signs more prominent than by numbers. In
the Social category, PHP and LL are close.** %DIFF only includes a few
family terms on the top of its list. In the Politico-geography section, all
methods bring in names of states or kingdoms, with some variations. The
major difference between methods could be observed in Nouns and Verbs
categories. The PHP and LL conceptual framework is consisting mostly
of Social and Politico-geographical terms.** %DIFF output is practically
missing any topical verbs.

Interpreted from the point of view of PHP content characters, the
Chun Qiu could be perceived as a text, where there are social actors, re-
lated to some territories and states, who conduct some political actions,
referred to seasons, month, and years. A similar interpretation could be
given on the basis of LL. The type of interpretation, allowed by PHP and
LL output, places the Chun Qiu into a genre category of historical chroni-
cle. However, %DIFF only tells that the text is about some dates and
states, but misses on actors and their actions.

42 %DIFF method does bring numbers to the keyword character list, but they
do not get on the top list, e.g., I~ gets into position 77 on CQ %DIFF, below cut-
off of 50.

4 LL missing such important categories as A and .

4 However, it includes many high-frequency verbs. A few verbs overlap be-
tween PHP and LL (e.g., 1, 2K, and Z§).
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2. Zuo Zhuan
Table 8. Comparative keyword chart for the Zuo Zhuan

Meth- [Nu- Calen- |Social [Politico- [Nouns |Verbs Adjec- |Misc

od meric |drical Geo- tive/
graph- Adverb
ical

PHP | =T |H%H [TAN|BER [BHEL OB | JIES [BH
—HP B [FEE | B [H R | R RN kT

N = ARRAR | RBRSe  (BASEFT | BUT Ak b
RAUR| Iz |[HEl |FERA i
SRl | B E R E&%Fﬁﬂi\
ﬂ&/\ﬁj A ﬁ
o AT
L-ph I AR
% BE4 T
TR =
%E%%
LL TR | SRR (SR | EIRHE R | S8R |5

MIAH | Sz |EoCHE | & i BT
AT R MUELTE | SR A
R BB | GPOHREN (SRR T | SR

EfAA | 85k ERL TS gy
B aE SRR
[NZEF R
kAT
fgﬁﬁz:&ii
|55)
%DIF BIGEDS | BENE oA [VRAVIRIE [[R4EHE |4
F WEAREE | VEDRAL | FENENG |Ains RE N |k
MRS | SRERHE | e (SRS R |2
& 2 I ST |BEsETE

e YERZRE | BNELECAT SHIEAR
RS | TP N b
THASE | Btk Ehin
(R |7
;ﬁ:ﬂ;}%}%

i}
i

The Zuo Zhuan contains numeric and calendrical characters only in
the PHP list, and even these numbers are lower than those in the Chun Qiu
(see Table 8). All methods deliver more characters in Verbs and Social area
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than in the Chun Qiu. %DIFF considerably expands its number of nouns.
PHP and LL bring up nouns, too. In addition, there are characters in the
Adjectives/Adverbs section. It is clear that nouns, produced by the PHP
and LL methods, are important historical narrative terms,* which charac-
terizes the Zuo Zhuan as a historical text. Although there is some over-
lapping with the %DIFF output, its nouns are less significant. The same
could be said about Verbs. LL and PHP brought up characters, describing
important historical actions, whereas %DIFF does not. All this allows,
based on keyword and content characters, qualifying the Zuo Zhuan as a
historical narrative, but may not be specifically a chronicle.

3. Gongyang Zhuan
Table 9. Comparative keyword chart for the Gongyang Zhuan
Meth- [Nu- |Calen- (Social |Politico- (Nouns |Verbs Adjec- |Misc
od meric |drical Geo- tive/
graphical Adverb
PHP | — = HFEH [FaN (&8 |FHR  (EEA| KIER (K
— R KEL (BEL (B B H
-t Ll BIRAH | ARBHAT H AL
R liVE2 k¥
e AR
ity
LL | R S - RN EENE Al 5]
KAPEE (EAER |E MAFEAC =
#H KRR |G A 4 AR
Egﬁ%% WA
%DIF|fILH BfE |ERE (AR [MBRERGC | GEH | &
F fERROHY | REORL (R | SLTARR | EREE WA
B P RGER | B
5 i

The Gongyang Zhuan is closer to the Chun Qiu than to the Zuo
Zhuan, even though in the LL list it has very reduced set of Numeric
terms (see Table 9). Both PHP and LL produce rich sets of Social and
Political terms, and both lists are practically missing Nouns. In Nouns, the
characters that are available are similar to what the Zuo Zhuan list pro-
duces. The verbs also have a rich set of terms. Therefore, on the basis of
these lists, the text could be characterized as a historical text with consid-
erable time indications.

45 There are overlapping frequent terms, such as luan, zui and wen.
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4. Guliang Zhuan
Table 10. Comparative keyword chart for the Guliang Zhuan

Meth- [Nu-  [Calen- [Social |Politico- Nouns |Verbs |Adjec- |Misc
od meric |drical Geo- tive/
graphical Adverb
PHP | =1 HHEH |[7FAN |88 [HK  |[H&A [(REN |2k
— LU | KEA B (Bl AARE
- = A | ARBRAS B E
IR N
ALRhEE FEEM
" &
LL |1 HE | AR TR 1Ek3R
AR ERAD | SRR KA E
FEHW (A | ARk HEE
- o (E ZARF
Laaleit
P (el (ERESES |WSIET (AT (R
%DIF WE(ERHEE ERRR | (EEREE
F Wk PR |EFA
gl SR | NS ]
BRZE LT
53R

The Guliang Zhuan is similar to the Gongyang Zhuan; their Calendri-
cal, Social, and Politico-geographical sections are very close (see Table 10).
It also should be considered a historical narrative.

Ritualistic texts
5.LiJi
Table 11. Comparative keyword chart for the Li Ji
Meth- [Numer- |Calen- |Social |Politico- |Nouns |Verbs Adjec- |Misc
od ic drical Geo- tive/
graphical Adverb
PHP (=t |HEH | FAN BB #8HEC (EIAA R DR R
—hlY (2 it RAER [FHSEAT H | N ESh | B
FELR P | N SR 2
R eSS | BIOT Hay | R
1L JriE R | AR
g P
A ;%;%??E
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LL BH I |4 e | JRESRE | B
KRAL JERGERL | SAEA AR | S 4k
E3 En KK |BEREH | ZREK
H SURRS |RER AT (R
i ForFe | |

EAHA AT IR
BT |BRREIE T
=g
AT
IS
HER
U
iR
¥
%DIF st | TERI B RS RSB | e
F NEABAT | BEAREHML | 2EERE
SSARAE IR TR | FEREIR
BRI TR ATLEE WK
fif AL | SRS |
KEEoWL | H IR
fifh P 22
I
BRI i3
JE R
ESRL
JPRAE I
el
A
Pk 1
JER T
%254

The Li Ji has content character lists that are very different from the
lists of historical texts (see Table 11). The PHP method extracts some Nu-
meric and Calendrical terms, but any politico-geographical terms are prac-
tically missing. The Li Ji has a Social section, even though not so big as it is
in historical texts. The main difference between those texts is that all meth-
ods bring in for the Li Ji many Nouns, Verbs, and Adjectives/Adverbs.
There is a difference between how both the PHP and LL methods work and
how %DIFF method works. The first two methods extract, on the top,
meaningful terms, describing the conceptual frame of the text. The %DIFF
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method also extracts important terms for the Li Ji, but these terms are not
“conceptual.” They rather characterize the text stylistically.

6.YiLi
Table 12. Comparative keyword chart for the Yi Li

Meth- |Nu- Calen- [Social |Politi- (Nouns Verbs Adjec- [Misc

od meric |drical co- tive/
Geo- Ad-
graph- verb
ical
PHP | =— TAN IR (EZAE RAMR | R
HRE VUSRS | & ALK Vi
& FEenrfiE | arB A

JEFEEE | BT R
ELEEL E2S i)
L VAR PUE
IBEIFEH
e AL

LL GLIEE PUIETRE  EETRAR T | A
BH e R AL
JEFERLAS  [HREURL
FERG | BV
JHPIENs |\ SSPImA
WERE |EEE
s | CRE N
MAZES B A
FHTRA R B | iR
IS | ERAEIE
b SRR
WS 5
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FRE

REATTAEAN
JTaH LB
SR R
H BT
[, 5 T 81
SR
B B
A AREENH
SR AR IE
A TH e
T I
JE R BEAR
i G 727
MR AR ST
A

B YEIREE
RS
AR
THEHTE
ARSI
S AR
£RFE

AL

TAEE

[

e

The Yi Li’s lists are consisting mostly of Noun and Verb characters,
practically missing characters in Numeric, Calendrical, and Politico-
Geographical categories (see Table 12). They could be characterized sim-
ilarly to what was said about the Li Ji.

7. Zhou Li
Table 13. Comparative keyword chart for the Zhou Li

Meth |Nu- |Ca- |[Social (Politico- |Nouns |Verbs Adjec- |Mis
od meric |lendri- Geo- tive/ c
cal graph- Adverb
ical
PHP | ———|Hp |FA& (BOFA S5 HRAHE I ME R
+HN FERIK EE AT A (INRSE |k
E SRR Hek R ] (B B4 ih
HIES il (R
BB EEE
Vi I
LL | R A |FETH | AL | A ARAER | Y
LIPAVAY B D7 | SRR | SRR | KR
TH= HEE 3] MBI
[EpN HiHf LT TREAE | 2R 7
Al fhsE T2 R T | P AR B
MERE S |l 52 78
R = | SRR
S | PR
L
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%DI
FF

e

AN S0
pEE

JRFIHS
Il

JHEBE
Tt 7
ECRR
LB 3PS
N e
S
1oEsE /A B
FEETUN

RS | BUH P
PSR | i ARE
Hik B8 o | BT B =
B By | PR AR
PR 7 | AT AR
BRAT B | 5 I EE
Ve
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The Zhou Li’s lists are similar to those of the Yi Li and the Li Ji, but
they contain many Numeric characters, unlike the latter two texts (see
Table 13). However, it practically does not contain calendrical terms, so
the origin of the numbers should be different. Similarly to the Yi Li, it
contains many Social terms, which is not surprising for a ritual text.

Philosophical texts
8.Lun Yu
Table 14. Comparative keyword chart for the Lun Yu
Meth- [Numer-|{Calen- |So- |Politico- [Nouns |Verbs Adjec- |Misc
od ic drical |[cial |Geo- tive/
graphical Adverb
PHP |— T B |ERA |4 &
NHE EE RIS =
KoL fiid L5 K
LL TAL [ ClE |FIRESA (HfzE |5
SEE EGRER (SR (e
g | RAEECR (BT
BEL [T
B (T
fi
%DIF HAC WA st e Wbt [E1REE |
F WA B EEEEE (AT
PRBEGR | IR |zl
i 5| 4% EEES
Bot BEIE
5 BhfeE
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In the Lun Yu lists, calendrical and numeric characters disappear in
all lists (see Table 14). There are comparatively less keyword characters
for Social actors than in many Ritualistic texts. Politico-geographical area
is also non-existent. The main keywords there are defined by catch-all
sections of Nouns and Verbs, similarly to the Yi Li. However, the LL and
%DIFF methods also produce many characters in a rich Adjec-
tive/Adverb area. The character Nouns lists of the PHP and LL methods
capture well the main conceptual frame of the text, whereas the characters
produced by the %DIFF method rather characterize it stylistically. All
lists contain just one, but very important term — ren. Finally, verbs are
very basic and reflect the discursive side of the text.

9. Mengzi
Table 15. Comparative keyword chart for the Mengzi
Meth- |Nu- Calen- (Social |Politico- [(Nouns |Verbs |Adjec- |Misc
od meric |drical Geo- tive/
graphical Adverb
PHP |[—H TN FRC HAE (ROR|ZE
FEREPN TE4EC  |WIEEAT FNIN
R+ % il
A fLoE g\ﬁﬁﬁ
LL |H HFET | HR SR (Bo |[E55
REZ SR (EHOR |
FEpE HoLE (RS (R
L% el |EEM
REER
%DIF GRS AR | R (SR [aleiy |
F FRil S
7 BOLE R |bea
BHEmRIH e
HEHTEE M
IS T

The Mengzi is a philosophical text, like the Lun Yu (see Table 15). It
also has no keywords in the Numeric, Calendrical, and Politico-
geographical sections. However, it has a wider list of Social terms.*
Characters in the Nouns section are also close to the Lun Yu’s lists,
which means that they discuss the same subject area. The Verbs list is

shorter and reflects a discourse structure.

4 Including practically all of the Lun Yu’s terms, their lists are close.
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It should be noted that the absence of characters in the Numeric, Calen-
drical, and Politico-Geographical sections does not define the text’s genre
automatically. It only means that such text does not belong to historical liter-
ature. Its specific genre should be analyzed by content characters in the
Nouns and Verbs sections; the Nouns play the most important role.

10. Xiao Jing
Table 16. Comparative keyword chart for the Xiao Jing

Meth- |Numer- (Calen- |Social |Politico- |Nouns |Verbs |Adjec- |Misc
od ic drical Geo- tive/
graphical Adverb
PHP TA HRF
R
LL HR FHEUGE | =P | HURTE
2 T B, | RS | )
# B |k
i
%DIF AL FHERT | ST (M |5
F BER ENREL | BIREL |
Ve HEETH | ZRE |22
JEOR O |BIGHST | 445k
& AIRIE

XJ is a typical philosophical text. There are no characters in the Calen-
drical, Numeric, and Geographical sections, and a few characters in the So-
cial and Nouns sections (see Table 16). The LL and %DIFF methods add
characters to the Verbs section, and %DIFF has a large Adjective/Adverbs
section.

11. Zhou Yi
Table 17. Comparative keyword chart for the Zhou Yi

Meth- |Nu- Ca- |Social [Politico- |[Nouns |Verbs Adjec- |Misc

od meric |lendr Geo- tive/
ical graphical Adverb
PHP |—=H TA REAOE EHE AT AN EE R T
Lavik el BEHM | HAEER (RPER b
%
LL |/ GRIERE | HAAE [ X

TP | IBIEAE ookt
SR WRRITE HEEK
NERIGERS | %
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The Zhou Y1 lists characterize it as not a historical text; however, the
PHP method extracts several numbers, because of their frequent usage in
the text (see Table 17). However, the LL and %DIFF methods ignore

numbers. The text content is best represented by PHP nouns.

12. Zhuangzi
Table 18. Comparative keyword chart for the Zhuangzi
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The Zhuangzi is a regular non-historical text. Its Noun section con-
tains many terms that qualify it as a philosophical text, especially in the
PHP list (see Table 18).
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Fiction
13. Shi Jing
Table 19. Comparative keyword chart for the Shi Jing

Meth- |Nu- |Ca- |[Social |Politico- |Nouns Verbs Adjec- |Misc
od meric |lendri Geo- tive/
cal graphical Adverb
PHP U5 [AH [FaA [ PRSP ETI PR  Pt
PR Iyt =P S Tk
AL 7 |4
LL tH Ol R SRAR | SRR | T
JizbR |EE [HENR
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%DIF Gyele! TSERRES | FRAEIE RN BT |9l
F WEOVEAE (AR TCHE SR |
R (K ZE5it%
R B ZF I
ST MR ik

The PHP method identifies a few Numerics and Calendricals in the
Shi Jing (see Table 19). It has many Social terms in the PHP list, but al-
most nothing in this category in the LL and %DIFF lists. It is placed here
in the “fiction” genre category, but this qualification needs to be elaborat-
ed later on the basis of keyword and content character analysis.

14. Shu Jing
Table 20. Comparative keyword chart for the Shu Jing

Meth- |Nu- |Ca- |[Social |Politico- |Nouns |Verbs Adjec- |Misc

od meric |lendri Geo- tive/
cal graphical Adverb

PHP |—— ANE JEH ES SR IIEEEET 1PVl NS
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£ Tk
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In the PHP list of the Shu Jing, there are no characters in Calendrical
and in Politico-geographical, but there are some Numeric characters (see
Table 20). There are characters in the Social section in the PHP and LL
lists, but the Noun section is rather small in the PHP and LL sections, and
Verbs are abundant. This could be interpreted as a text about social actors.

6. Conclusion

This paper has investigated the character-frequency lists of the WSW
Ctexts corpus to identify significant keyword characters. Three methods
were utilized to calculate keyness score: LL significance test, CHI test, and
%DIFF. Comparison of the results of the first two methods showed that LL
test is very close to the CHI test, and the latter was omitted in this study.
The results of the %DIFF test were different, especially for the top parts of
the lists.

Beside regular keyword character lists, this study created lists of pos-
itive and negative key-keywords for the corpus. Analysis of those lists, as
well as clustering texts across the top key-keywords, has shown that key-
keyword groups could be used to identify genre groups of texts. It may be
even more beneficial to analyze clusters of key-keyword associates and
“clumps,” which could be the subject of a future study.

The study further concentrated on the top parts of lists. Depending on
the keyness score method, keyword filtering parameters, and text size, there
could still be hundreds of keywords on lists for some texts. Although all of
them could be relevant in understanding texts’ content, researchers in key-
word analysis usually concentrate on the top parts of these lists.*’” There is
no “native” measure to identify how many characters to select for the top
list, but usually a number from 50 to 100 is recommended.

Previously, the author has conducted a study on selecting most sig-
nificant characters on character-frequency lists, employing “PHP” meth-
od to identify content characters. It allowed, depending on text size, to
identify from 30 to 100 content characters for each text and can be con-
sidered a native measure.

It is logical to compare results from the PHP content character list and
keyword analysis methods. Taking as guide the number of PHP content

47 The full keyword lists are still available, for this study, for analysis on the
accompanying GitHub website, see Appendix.
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characters for a text, the number of characters from the top of the key-
word lists was defined, provisionally, either 50 or 100 characters. There-
fore, for each text, three content character sets were created, and for each
set, characters were broken down into a set of categories, which were ear-
lier used in PHP content study, losing the frequency order. This latter set
of categories was created, based on specific characteristics of the Chun
Qiu; therefore, it allows tracing how well other texts fit the Chun Qiu top-
ic model — the model of a historical chronicle. Such set of categories is
biased toward the genre of the chronicle, but in any case, it allows getting
some basic genre specifics of texts.

Production of a synoptic table with keyword character lists for cor-
pus texts has been one of main goals of this study. This table allows com-
paring various methods of extracting content characters. It could be called
a semantic map for the texts. Owing to the scope limitation of this article,
the comparison of the specific lists was not conducted thoroughly, and it
is a matter of further research. The main point in the current comparison
was to identify how well texts fitted the category model of the Chun Qiu
and to try to group texts according to characteristics of their content lists.

Comparison of sets of extracted significant content characters
demonstrates that the PHP and LL keyword character lists are most bene-
ficial for understanding the corpus text content, and seemingly, the PHP
list gives a slightly better picture of the text content. The %DIFF method,
though, could be useful for analyzing the stylistic characteristics of texts.

Suggested set of categories, designed for the identification of histori-
cal texts (chronicles), demonstrated to be effective for content lists devel-
oped using the PHP and LL methods. The %DIFF method was not that
effective in selecting characters, characteristics for chronicles. The devel-
oped synoptic table of content characters will be used in further studies of
individual text characteristics.

Appendix
Abbreviations for texts in the WSW Ctexts Corpus
Chun Qiu CQ/ chunqiu
Chun Qiu Zuo Zhuan CQZZ / chungiu zuozhuan
Gongyang Zhuan GY / gongyang
Guliang Zhuan GL / guliang
LiJi LJ/liji
Lun Yu LY /lunyu
Mengzi MZ /mengzi
Shi Jing SHI / shi
Shu Jing SHU /shu
Xiao Jing XJ /xiaojing
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YiLi Y1/ yili

Zhou Yi ZY / zhouyi
Zhuangzi ZHZ / zhuangzi
Zhou Li ZL /zhouli

Zuo Zhuan 77 /zuozhuan

Top key-keyword characters for clustering experiment

R AT ROE B = AR FE AL O 5 B T IE SR 5 F T vy B 2 30
BB LRSS 2SR

Internet resources

The corpus website:
http://www.umass.edu/ctexts/index.php
Username: ctexts, password: umass

GITHUB resources
Github DOI: https://github.com/wsw-ctexts/vocabulary richness/

chinese_classics_keywords_log_likelihood_short.xlsx

This file contains lists of LL keyword characters for the corpus. Posi-
tive and negative keywords for each text are contained in a dedicated
sheet (e.g., for the Chun Qiu in the sheet “LL_CQ”). It has three areas:
are of positive keywords, area of negative keywords, and comparison
with PHP content characters (the list of PHP synsets is contained in
“PHP_SYNSETS” sheet). Summary data is contained in the

“KK_LL STATS” sheet. The “KW_Charts” sheet contains comparative
charts of LL, CHI and %DIFF keywords. The “KW_Summary” sheet
contains a detailed comparison of PHP and LL characters (with a chart).
The sheet “LL_ALL” contains the synoptic list of all LL keyword charac-
ters of the corpus. The sheet “LL. ALL. KKW” contains the list of all
key-keywords. The sheet “LL._ KKW SUMMARY” contains the list of
key-keywords with lists of their texts attached. The sheet
“LL_KKW_POS SUMMARY” contains a similar list of only positive
key-keywords. The sheet “LL KKW”NEG SUMMARY” contains a
similar list of negative key-keywords.

chinese_classics keywords CHI short.xlsx

The file contains data on CHI keyword characters of the corpus. The
file has the same structure, as chinese classics keywords log likelihood
short.xlsx, but only has “KW_CHI CHARTS” and “CHI SUMMARY”
sheets as summary data.
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chinese_classics keywords diff short.xlsx

The file contains data on CHI keyword characters of the corpus. The
file has the same structure, as chinese classics keywords log likelihood
short.xlsx, but is missing comparison with PHP content characters.

chinese_classics_keykeywords_matrix.xlsx

The file contains data on top LL key-keywords, in the form, used for
clustering algorithms.
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