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Editorial note

A simplified form of Chinese characters is used throughout the whole work ex-
cept for the examples which illustrate the traditional form of Chinese characters.
For transcribing the sound of Chinese characters into the Latin script the Chi-
nese official transcription pinyin (pinyin, Tﬁ%?) is used. Every term is
first written in the form of pinyin without tones and is followed by pinyin with
tones in parenthesis. For better lucidity, words in the form of pinyin with tones
are distinguished by a different font — Courier New. Names of Chinese sources
are accompanied by pinyin without tones and a translation. Names of authors

are enclosed within the pinyin without tones.
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Introduction

The origin of quantitative linguistics is situated to Europe. “Its development was
the fastest one in Germany and Eastern Europe, where the majority of current rep-
resentatives of this discipline come from. The most renowned of them is the professor
of mathematical linguistics at the Ruhr-University in Bochum — Gabriel Altmann™
(Liuand Huang, 2012, p. 180; translated by authors) who is considered to be one
of the founders of the modern quantitative linguistics. In Ludék Hiebicek s view,
the real linguistics of the second half of the 20" century is Altmann’s linguistics
(Hiebicek, 2008, p. 488).

“Owing to the fact that the scientists focusing on the quantitative linguistic research
are concentrated in Germany and Eastern Europe, the main fields of the research are In-
do-European languages, Slavic languages and phonetic scripts. Research studies aimed
at the Chinese language and its script are insufficient with regard to their scope as well
as to their depth. Furthermore, the form of the Chinese language and its script is dis-
tinguished from Indo-European languages and Latin alphabet and for this reason it is
required to perform subsequent research focusing on the question as to whether or not
theories (regularities) and methods derived from Indo-European languages and Latin
alphabet are applicable to quantitative linguistic research of the Chinese language™
(Liu and Huang, 2012, p. 182; translated by authors).

Due to the previously mentioned circumstances, the object of this publica-
tion is quantitative linguistic research conducted on contemporary written Chi-
nese. One of the fundamental contributions made by G. Altmann is the formula-

tion of the Menzerath—Altmann law (MAL); therefore the publication is focused

1 Theoriginal text: “WbJ&, THEIEEFAEAEEFRIKAT B 7o Kk kg, HATiXx—40
W EEARFEANYRZRAMEE bR R ARRRES, AR A r R mE
IR (1) Gabriel Altmann #(#%” (Liu and Huang, 2012, p. 180).

2 The original text: N BB T FI TN R EEPEEE S RHX, #F7
R FHEREIWAE, Wrh FABRIPHE LT ASUERIN T R SRR 5 %
BT NI FETE B S R FEUR B R BRI ARANE . .. FRIN EDUE. WP AR
S BEE TS0 22, A ETRKE AR, T S5 4545 & bRl
RO EE S FEIS G M7V 155& T RUE B IR gL, 7 adt
— 8" (Liuand Huang, 2012, p. 182).



12 | An Application of the M—A Law to Contemporary Written Chinese

on examining contemporary Chinese texts written in simplified Chinese char-
acters and in different stylistic styles by means of this language law.

The research is grounded on the results which are obtained by the previ-
ous experiment and included in the article titled An Application of the Menze-
rath—Altmann Law to Contemporary Written Chinese in the reviewed academic
journal Czech and Slovak Linguistic Review 1/2013. The previous experiment
tested the following hypothesis: if language units of the contemporary written
Chinese are determined on the basis of the graphical principle, the mutual re-
lationships between them exist on respective language levels and their validity
is verified by means of the MAL. Owing to the need to compare stylistic styles,
a newspaper article and a short story were chosen as sample texts. Individual
language units were determined on the basis of precise criteria, i.e. Chinese
texts were segmented according to the graphical criterion with minimal and in-
evitable consideration of the syntactic criterion. Over the course of conducting
the experiment, the following language units were used: stroke — component —
character — parcelate — sentence — paragraph. Linking these units into mutual
relationships allowed obtaining four language levels. Results revealed that
the existence of the mutual relationships between units determined primar-
ily in accordance with the graphical principle are valid and the MAL showed
itself as an adequate and well-fitting model on the following language levels:
characters — component and sentence — parcelate. Although the tendency de-
fined by this mathematical law also occurred on the level: parcelate — character,
the agreement with the mathematical model of the MAL was minimal. Regard-
ing the last language level paragraph — sentence, the assumption of the MAL
was contradicted.

Due to the requirement to verify the tendencies indicated in the previous
experiment, subsequent experiments testing a greater amount of sample texts
and other stylistic styles will be performed. It is presumed that in the case
of the language level character — component the MAL will prove itself as an ad-
equate and well-fitting mathematical model and its agreement with empiri-
cally obtained observations will be also extremely high. Similar results are ex-

pected due to the same factor, i.e. a graphic field which exerts a strong influence



Introduction | 13

on the formation of the mutual relationship between the units on this level with-
out regard to stylistic styles in which the sample texts are written.

As regards the next language level parcelate — character, our assumption
is that the MAL will not be valid for this level; alternatively, empirically gained
observations will show a minimal agreement with the mathematical model
of the MAL because several factors could interfere in the relationship between
these units. A different characteristic of the units could be regarded as the first
of them: the parcelate represents a unit with a variable length; on the contrary,
the component is a unit with invariable length due to its fixed unchanging struc-
ture. Another crucial influence could also be exerted by the reform of the Chi-
nese script which reduced the number of strokes within 2,236 Chinese char-
acters and consequently reduced the differences in numbers of components.
These factors are probably not related to stylistic styles; hence we presume that
the sample texts tested in this publication will show similar tendencies.

In contrast, the validity of the relationship between the sentence and
the parcelate will be verified by means of the MAL. It seems on this language
level that there is no factor which could adversely affect the mutual relationship
between these units.

Last but not least, it is expected that the potential relationship between
the language units on the last language level paragraph — sentence will not be re-
vealed because the usage of punctuation does not have along tradition in written
Chinese texts. Punctuation marks which were established as borders of the sen-
tence and the parcelate represented imported elements which meant innova-
tion in Chinese texts. For this reason these language units do not have to be
stable and unambiguous. Another cause could be a low frequency of obtained
observations which has already been observed in the previous experiment. Ow-
ing to comparison of all selected samples it was necessary to choose texts with
a similar length. Therefore it is expected that the low frequency will also have
an influence on the validity of the MAL.

The publication is divided into five chapters. Let us begin by introduc-
ing the MAL which is the object of the first — theoretical — chapter. The fol-
lowing chapter describes the methodology and its individual steps. Results
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of the experiments and their interpretations are presented in the third and fourth
chapters. The fifth chapter is focused on a comparison of all the results obtained
from the previous experiment and this experiment. And last, let us summarize

the drawn conclusions at the end of this work.
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1. Quantitative linguistics

1.1 INTRODUCTION

Quantitative linguistics is a sub-discipline of mathematical linguistics which orig-
inated at the turn of the 1950s and 1960s. The year 1957 is considered to be the of-
ficial beginning of mathematical linguistics. At that time the Eighth international
linguistics congress in Oslo, organized by the international committee (“Comité
international permanent des Linguistes’, CIPL), took place. This information
cf. (Cerny, 1996, p. 248) and (Havranek, Horélek, 1958, pp. 47-52).

Mathematical linguistics studies natural and artificial language and uses
mathematical, alternatively logical, methods (Té&sitelova, 1987, p. 7). As Jiti
Cerny mentioned in his book, apart from quantitative linguistics this disci-
pline also includes algebraic linguistics, which uses quantitative methods, and
computational linguistics, which uses both quantitative and qualitative meth-
ods. Although the origin of mathematical linguistics is dated to the second half
of the 20™ century, mathematical methods have been penetrating into linguis-
tics since the end of the previous century. Because these methods were related
to quantitative methods in their characteristics, at present they are considered
to be the origins of quantitative linguistics. The algebraic and the computational
linguistics do not have such a long tradition because they originated about sixty
years later in connection with the beginning of modern logic and computer
technology (Cerny, 1996, p. 248).

Quantitative linguistics deals with research of language phenomena and
their relationships by means of suitable quantitative methods. It is important
to point out that “... quantitative data, formula etc. are not the aim of quantitative
linguistics, ..., but they are an instrument, alternatively a verification, of our cognition.
In term of linguistics it is important to use a linguistic interpretation of the ascertained
statistical data, classifications, formulas and others™ (Tésitelova, 1987, p. 9; trans-

lated by authors).

3 The original text: “... kvantitativni udaje, formule apod. nejsou cilem kvantitativni ling-
vistiky, ..., nybrz prostiedkem, popt. kontrolou naseho poznani. Z hlediska lingvistického
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1.2 MENZERATH-ALTMANN LAW

The MAL represents a famous language law in the 20™ century. This language
law is considered as a milestone in the development of perception of language
and it contributes to a rise of partial linguistic disciplines.

Whereas pre-Menzerath linguistics examined language phenomena only
by themselves, a German linguist Paul Menzerath was the first man who no-
ticed certain correlations between syllables and words. On the basis of ana-
lysing German words he found in 1928 that the longer a word, the shorter
the average length of its syllables. However this observation remained unno-
ticed by linguists for a long time. This information cf. (Altmann, 1980, p. 124),
(Andresetal, 2012, p. 1), (Hiebicek, 2002, p. 53), (Hrebicek, 2007, p. 84) and
(Hiebicek, 2008, p. 490).

As late as in the 1980s Gabriel Altmann built on the work of P. Menzer-
ath and introduced two terms: a construct and a constituent. The construct is
a language unit at a higher language level and its constituent is a language unit
on the nearestlower level. G. Altmann tested the relationship between these par-
ticular language units and proved that there is a correlation between them. This

correlation is as follows (Altmann, 1980, p. 124):
The longer a language construct is, the shorter its constituents are.

By means of these two language terms G. Altmann generalized P. Menze-
rath’s observation and promoted it to a language law. He suggested naming it
Menzerath law. “The hypothesis declared by Menzerath signifies what relationship be-
tween these two variables should be: The longer a construct is, the shorter its constituents
are. This is a relationship of inverse proportionality also called reciprocal proportion.
... G. Altmann takes the view that the hypothesis first formulated by Menzerath is
complemented by an assumption of continual proportion between infinitely small in-

crement of size of the constituent and its given size: the longer a constituent, the longer

je nezbytné podavat lingvistickou interpretaci zjisténych statistickych dat, t¥id, formuli

apod.” (Tésitelovd, 1987, p.9).
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its increment is — and that all is considered a medium value or average™ (Hrebicek,
2002, p. 54; translated by authors). G. Altmann formulated a mathematical
model for this relationship in the form of power law. Its simple mathematical for-

mula can be expressed as follows:

y=Ax

where x is the length of a construct measured in its constituents, y is the av-
erage length of its constituents measured in units on the nearest lower language
level, and A, b are real parameters.

L. Hiebicek states that the length of a construct is measured in its constitu-
ents and it is always represented by an integer. Meanwhile the length of a constit-
uent is measured in average values and most often it is represented by a decimal
number. It is evident from the formula that the size of the constituent declines
with an increasing size of the construct (Hiebicek, 2007, p. 84). In the case
of a graphical visualization of the relationship between these two variables,
the curve has a downward trend (cf. Figure 1).

To prove the validity of the MAL, the parameter b has to be a positive real
number because it represents the degree of direct proportionality in this case. Pa-
rameter b takes a negative sign in the formula and it changes into a negative value
which represents the reciprocal proportion. “... parameter b represents the above
mentioned common degree of proportionality which interconnects two hypotheses about
proportionality of considered values™ (Hiebicek, 2002, pp. $5-56; translated by au-
thors). In the case of a graphical visualization it means that the curve is decreas-

ing and convex, cf. Figure 2. “Parameter A determines the shift on the y-axis and can

4 The original text: “Hypotéza vyslovena Menzerathem naznacuje, jaky by mél byt mezi
témito dvéma veli¢inamivztah: ¢im vétsi je konstrukt, tim mensi je konstituent. To je
vztah nepfimé tmérnosti ¢ili nepiimé proporcionality. ... V Altmannové uvazovénije tato
hypotéza, pavodné formulovand Menzerathem, doplnéna piedpokladem pfimé umérnosti
mezi nekone¢né malym piirastkem velikosti konstituenta a danou velikosti konstituentu:
¢im vétsi je konstituent, tim vétsije jeho piirastek — to vie uvazovano jako néjaka stiedni
hodnota ¢ili pramér” (Hiebicek, 2002, p. 54).

S The original text: “... parametr b piedstavuje onu zminénou spole¢nou miru proporcion-
ality, kterd sjednocuje dvé hypotézy o proporcionalité uvazovanych veli¢in” (Hiebicek,

2002, pp. $5-56).
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be understood as the ‘starting value’ of the fitting curve” (Kelih, 2010, p. 71). Values

of both of the parameters are obtained by means of statistical software.

y
225 230 235 240 245
|

T T T T T T
1 2 3 4 5 6

FIGURE 1 X

An illustration of the downward trend of curve which represents
the relationship between the length of construct x and the length
of constituent y defined by the MAL

Source: Andres et al., 2012, p. 15

|——b=02
PR b _ 0,6‘
—=- b =09

FIGURE 2

An illustration of the relationship between construct x (the horizontal
axis) and constituent y (the vertical axis) for three different absolute
values of negative parameter b where A = 15

Source: Hrebicek, 2002, p. 55
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Because of the great contribution of G. Altmann to this law, this language
law is presently known as Menzerath—Altmann law.

This and further information cf. (Altmann, 1980), (Andres et al., 2012),
(Hiebicek, 1997), (Htebicek, 2002), (Hiebi¢ek, 2007), (Htebicek, 2008) and
(Kelih, 2010).
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2.

Methodology

The experiment was based on a quantitative method, namely Menzerath-Alt-

mann law, applied to contemporary Chinese texts written in simplified charac-

ters and different styles and it was implemented in steps® listed as follows:

1.

AN A S i

Determination of the criteria for the choice of the sample texts and their
explanation

The choice of the sample texts

Determination and definition of the language units and language levels
Segmentation and quantification of the sample texts

Testing the model reliability by means of statistical methods

Interpretation of the acquired data

2.1 DETERMINATION OFTHE CRITERIA FORTHE CHOICE
OF THE SAMPLE TEXTS AND THEIR EXPLANATION

The choice of the appropriate sample texts is a fundamental step of this experi-

ment; therefore, it was essential to determinate unambiguous criteria applicable

to the choice of both texts:

Omm o 0w

Contemporary written Chinese
Simplified Chinese characters
Stylistic styles

Contemporarity

Coherence

Length

Prestige of authors or institutions

Each of the selected criteria is described below in details.

The experiment was implemented according to the steps which are suggested in Andres

etal (2012), pp. 25-27.
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A. Contemporary written Chinese

“Chinese is only one of a very few contemporary languages whose history is documented
in an unbroken tradition extending back to the second millennium BC” (Norman,
2012, p. ix). Over the course of this long-standing development the Chinese
language underwent several language transformations. On the basis of analysed
extant written sources the development of Chinese can be divided into several
periods, butit remains thatit is not possible to clearly specify their periodization,
largely as a result of its complicated development, cf. (Svarny, 1967) and (Voch-
ala, Hrdlickova, 1985). To take one example, one of alternatives is a periodiza-
tion suggested by Chinese linguist Wang Li, cf. (Wang Li, 2004). Wang Li based
his periodization primarily upon grammatical and phonological changes and
partially upon changes in lexicon. He was of the opinion that the development

of the Chinese language could be divided into the following periods:

TABLE 1
Periodization of the Chinese language
Source: Wang Li, 2004, p. 43-44; created by authors

Period Characters Pinyin Dating Note
Ancient A Shanggiiqgi UL St cen?Lchrj_Mgriod
’ e century AD Y PE
of transition
12th-13th
Medieval Hk zhonggiqn  An-12h century period
century o
of transition
1840 (Opium
Wars) — 1919
. C e 13th-19th (May Fourth
Fretvoei] I Jindai century Movement)
period
of transition
20th Since May
Modern IR Xiandai Fourth
century
Movement

With the exception of Wang Li there are also other suggestions which
differ from each other in dating of the individual periods due to different
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approaches. Professor Ping Chen, a Chinese linguist, and entirely based
his periodization upon grammar. Although he uses identical terminology
to Wang Li, dating of the individual periods diverges, cf. (Chen, 1999). Jerry
Norman, an American sinologist and linguist, introduces periodization sug-
gested by Bernhard Karlgren, a Swedish sinologist, in his book Chinese. Karl-
gren built his periodization of Chinese entirely on phonology and he used
his own dating as well as terminology. The theory was published from 1915
to 1916; cf. (Norman, 2012).

On account of differences between the individual development periods
of Chinese we can talk about several different languages. For this reason it
was necessary to unambiguously determine which period will be analysed.
This experiment was focused on the last development period — modern Chi-
nese. Over the course of this relatively short period Chinese has also dra-
matically changed. Consequently, there was again an urgent need to specify
to which language phase the sample texts will belong. Owing to the emphasis
on the synchronous aspect of this experiment the first criterion was to choose
texts written in a standard form of contemporary Chinese known as Putonghua

(ptitonghua, Wil iE).

B. Simplified Chinese characters
The earliest written historical sources are dated back to the Shang Dynasty
(17"-11" century BC) and refer to the oracle bone script (jidguwén,
FHE ) from the period between the 14™ and 11" century BC. In parallel with
jiaguwen another kind of writing system emerged; in this instance we talk about
the bronze script (31nwén, 4:30). Both the systems of writing developed
from pictograms and “The maturity of this early script has suggested to many schol-
ars that it must have passed through a fairly long period of development before reaching
this stage, but the few examples of writing which precede the fourteenth century are
unfortunately too sparse to allow any sort of reconstruction of this development” (Nor-
man, 2012, p. 58).

The bronze script appeared, to alarge extent, under the reign of the Western
Zhou Dynasty (1046771 BC) and in the first half of the Eastern Zhou Dynasty,
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i.e.in the Spring and Autumn period (771-476 BC). The writing system of that
time was very similar to the oracle bone script because it still maintained its pic-
tographical form.

In the Spring and Autumn period and particularly in the Era of Warring
States (475221 BC), when the kingdom disintegrated into seven independent
states, the development of the Chinese writing started to diversify. The first script
which gradually began emerging was the great seal script (dazhuan, KEE)
written on silk and bamboo slips. As L. Zddrapa mentions in his book, to define
this kind of system of writing is difficult. Some researchers regard it as all scripts
appeared in the Eastern Zhou period and others as the script of the Qin state and
the predecessor of the small seal script (Zadrapa, Pej¢ochovd, 2009, pp. 138-9).
Apart from these suggestions, according to J. Vochala and J. Norman the great
seal script also represents the script of the Western Zhou period, known as zhou-
wen (zhouwén, 8 3), cf. (Vochala et al, 1975) and (Norman, 2012).

In 221 BC the first sovereign emperor of Qin came to power and uni-
fied China for the very first time. Over the course of his reign he made a series
of reforms; one of them inv olved the Chinese writing system and its aims were
the simplification of Chinese characters and their implementation in the whole
empire. Qin Shi Huangdi unified not only China, but also the system of writing
which is presently known as the small seal script (x 1&0zhuan, /N5%). Simul-
taneously the simplified form of the great seal script emerged. This kind of writing
system is known as the clerical script (11 sh, 3+5) and it was used by inferior
officials. Although this system of writing appeared in the Qin Dynasty period, it
is traditionally associated with the following Han dynasty (206 BC - 220 AD)
which raised this writing to the official written form of Chinese language. For this
reason the clerical script is divided into two kinds: old clerical script (also known
as Qin clerical script; gin11, Z85) and new clerical script (also known as Han
clerical script; han1i, BUSHRE). Towards the end of the Han dynasty a new kind
of writing system emerged — the regular script (k&ishg, F&45) which devel-
oped from the new clerical script and it is used up to these days. By way of illustra-
tion we cite in Table 2 several selected characters which demonstrate the individ-

ual development phases of the Chinese writing system.
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For further information cf. (Kucera et al.,, 2005), (Norman, 2012), (Qiu,
2000), (Vochalaetal.,, 1975), (Vochala, Hrdli¢ckovd, 1985) and (Zadrapa, Pejco-
chov4, 2009).

TABLE 2

lllustration of the selected Chinese characters development
Source: (Xiang de shufa, © 2004-2012), (“Xiang" zi de jiben xinxi,
© 2004-2012), (Xin de shufa, © 2004-2012), (“Xin" zi de jiben xinxi,
© 2004-2012), (Yu de shufa, © 2004-2012), (“Yu" zi de jiben xinxi,
© 2004-2012); created by authors

The kind of Chinese script Elephant Rain Heart

Oracle bone script

R 3C

Bronze script

£

Small seal script

INEE

& %
P M Y
2 M @
5

Regular script

HE-F

“From the oracle bone script up to the regular script and its italic modifications a pre-
dominant tendency in the development of Chinese characters has been apparent. The ten-

dency manifested itself in graphical formalization which culminated in simplification
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of Chinese characters. This phenomenon was caused by the demand for easier writing
of these graphically too complicated scripts and it became a constant factor which ex-
erted astrong influence on the Chinese characters’ development”” (Vochala etal,, 1975,
p. 26; translated by authors). The tendency towards simplification is mainly typi-
cal for the unofhicial sphere where the non-standard simplified characters, known
as suti (sty, {F1%), gained in a widespread popularity. “... A large number
of popular simplified characters were created and used widely among the common people
for writing such things as account books, pawn tickets, medicinal prescriptions, operatic
scripts and certain forms of vernacular literature. Even members of the literati employed
these non-official but convenient forms in personal correspondence and for copying ma-
terials for private use; ...” (Norman, 2012, p.80). Contrary to the unofficial sphere,
these simplified characters were regarded by the ofhicial sphere as vulgar and par-
ticularly in the period from Tang dynasty to the beginning of the 20" century
there existed a conservative approach which opposed any innovation; therefore,
the graphic form of the regular script did not change too much. This and further
information cf. (Norman, 2012) and (Vochala et al,, 1975).

The process of simplification culminated in the mid 20" century when
the governmental authority of the People’s Republic of China (hereafter re-
ferred to as PRC) decided to simplify the traditional Chinese script in order
to make it accessible to a great number of people. This reform of script was im-
plemented in 1956 and 1964 and it had two phases. Over the course of the first
phase the simplification involved more than 500 characters and in the second
phase more than 2,000 characters. Both the phases were based upon the natu-
ral process of Chinese characters simplification which appeared in the previous
centuries. This and further information cf. (Chen, 1999), (Motalova et al., 2013),
(Norman, 2012) and (Zadrapa, Pej¢ochové, 2009).

In spite of the fact that the Chinese government and academic circles

promote the usage of simplified characters, the traditional character set is still

7 The original text: “Od pisma na véstebnych destickach az po vzorové pismo a jeho kursivni
modifikace je prevlidajici tendenci ve vyvoji ¢inského znakového pisma jeho grafickd
formalizace, ktera se projevuje ve zjednodusovéni tvaru znaki. Permanentnim ¢initelem,
ktery v tomto sméru ovliviioval vyvoj znaki, byl pozadavek snadnéjsiho psani tohoto

graficky prili§ niro¢ného pisma” (Vochala etal,, 1975, p. 26).
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employed, particularly in publications focused on the history of Chinese lan-
guage and script and in the unofficial sphere for example on various signs
(Zadrapa, Pejcochova, 2009, pp. 33-34). In the Republic of China (Taiwan) and
in other areas which do not fall under the administration of the PRC (e.g. Hong
Kong, Macau), the usage of traditional characters also still persists. This and
further information cf. (Chen, 1999), (Motalov4, 2013), (Norman, 2012) and
(Zadrapa, Pejcochové, 2009).

According to the above described development, it was necessary to deter-
mine which type of Chinese scripts will be analysed. With regard to the above
mentioned synchronous aspect the experiment was aimed at the simplified
form of the latest developmental stage of Chinese script, i.e. kaishu (the reg-

ular script).

C. Stylistic styles

In view of the fact that the previous experiment was focused on the quantita-
tive analysis of the newspaper and literary styles, the third requirement was
the choice of the sample texts written in two other different stylistic styles due
to comparison between the data acquired from both experiments. Therefore
we decided that in this case the analysis will be aimed at the scientific and ar-

tistic styles.

D. Contemporarity

The fourth criterion refers to the demand of the sample texts written in the stand-
ard form of contemporary Chinese. Due to the reflexion of the required form
of Chinese language it was necessary to choose samples which were published
in recent years. In accordance with this criterion it was determined that the sam-
ple texts would have to be published after year 2002, in other words publication

date of the sample texts cannot be older than eleven years.

E. Coherence
Coherence of the text was also included into the criteria of the sample texts

choice. L. Hiebi¢ek mentions in his publication that an analysed text has to be
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a coherent structure, in other words an uninterrupted sequence of language
units on all various language levels. This coherent structure is unambiguously
defined by a distinct beginning and end and it is not interrupted for example by
apicture, a graph etc. This information cf. (Htebicek, 2002, p. 43).

F. Length

The fifth criterion was determined with respect to the representativeness
of the sample texts length. Over the course ofits determination it was necessary
to take into consideration that the sample texts cannot be either overly short or
toolong. In overly short sample texts mutual relationships of respective language
units defined by the MAL may not be detected, on the other side in overly long
sample texts certain relationships may disappear. The length scale of the sample
texts was in this instance empirically determined on the basis of the previous ex-
periment. It means that the number of Chinese characters used in the text can
fluctuate between 2,500 and 3,500.

G. Prestige of authors or institutions

Prestige of an author or an institution where the texts have been published is
the last requirement. The formation of contemporary Chinese language is also
influenced by writers as they are popular with and read by the general public.
Words and idioms which are chosen by authors have an impact on the vocabu-
lary structure of readers and thereby on the frequency of the Chinese words and
characters. In other words writer’s lexicon represents one of the factors modify-
ing the contemporary form of Chinese language. The prestige of the institutions
can potentially guarantee a greater awareness of the public and thereby a much

wider readership of works which are published under their patronage.

2.2 THE CHOICE OF THE SAMPLE TEXTS

On the basis of the mentioned criteria two sample texts representing two dif-
ferent stylistic styles were chosen. The first one — a scientific article — represents

the scientific style and the second one — a blog article — the artistic style.
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2.3 DETERMINATION AND DEFINITION OF THE LAN-
GUAGE UNITS AND LANGUAGE LEVELS

The next step after finishing the choice of the sample texts was determination
and definition of the language units. A segmentation on the basis of the exactly
determined units is a fundamental step in every successtul experiment. There-
fore the language units need to be determined precisely.

In case of this experiment a selection of language units did not follow com-
mon linguistics definitions but an alternative approach was chosen. Because
of the fact that these experiments concern written language, the most appropri-
ate alternative in determining language units was to apply a graphic principle.
In addition to this main criterion, in case of language units whose borders were
determined by punctuation, it was necessary to take a syntactic principle into
consideration. When selecting these principles, the graphic principle was chosen
as the main criterion as in the previous experiment. This approach was chosen
on account of the request to compare results from these experiments with the re-
sult gained from the previous experiment. All of the experiments have to be car-
ried out under identical conditions so that the results can be compared.

In compliance with these principles the six following language units were

unambiguously defined and used:
stroke — component — character — parcelate — sentence — paragraph.

The stroke represents the lowest language unit and the paragraph represents
the highest language unit.

The language units and their definitions will be discussed below. De-
scription will proceed from the lowest to the highest language unit, i. e. from

the stroke to the paragraph.

The stroke (bihua, Z£1H)
According to J. Vochala the stroke is the minimal graphic unit of the Chinese writ-
ing system. The stroke represents an uninterrupted line which is written ‘at one go’.

Works which deal with this unit diverge in many cases not only in the classification
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and number of strokes, but also in their terminology. Various approaches can be
found in both Chinese and foreign publications, cf. (Vochala, 1986, p. 14).

The aim of this subchapter is not to offer an exhaustive overview of the ap-
proaches dealing with strokes’ classification, but only to present the basic forms
of the language unit and to illustrate several ways of their classification. The sec-
ond category — compound strokes — will not be discussed in this work since
they are usually only various modifications of the basic strokes (Zadrapa and
Pejcochovd, 2009, p. 67).

Calligraphy handbooks usually distinguish eight basic strokes which are tradi-
tionally illustrated on the Chinese character meaning “eternity”, “forever”, “perma-
nence” (y5ng, 7K), cf. Table 3. For example, this classification is used in the books
Empire of Chinese Characters (Cecilia Lindqvist, 2010), The Chinese Language: Its
History and Current Usage (Kane, 2009), Chinese Calligraphy (Qu Leilei, 2005) or
Chinese Running Script Calligraphy for Beginners (Wang Xianchun, 2007).

TABLE 3

Classification of basic strokes illustrated on the Chinese character 7k
according fo the calligraphic handbooks

Source: Kane, 2009, p. 77; Chinese terminology taken from: Eight prin-
ciples of Yong, 2013; created by authors

The strokes occurred in this character are

Character
as follows:

1 Dot: cé, flll or didn, s

2 Rightward stroke: 1&1, # or héng, %

>

3 Downward stroke: nii, %% (%) or shu, B
4 Hook: t1, # or gou, 4
5 Flick up and rightwards: c&,% or tiao, $k

6 A tapering thinning curve, usually
concave left: 1ie, ¥ or wan, &

7 Falling leftwards: pig, il

8 Falling rightwards: zhé, # or na,
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Regarding educational materials, classification of basic strokes is not uni-
fied. For example Textbook of Chinese Characters I written by Ondfej Kucera
etal. (2005) distinguishes five basic strokes. Other types of strokes are described
as their modifications so they are classified as compound strokes. In contrast,
the Integrated Chinese textbook written by Yuehua Liu et al. (2009) states that
there are 11 basic strokes, compound strokes are not listed here.

Materials dealing with the Chinese language in general also diverge
in the number of basic strokes. Some authors distinguish six basic strokes, for ex-
ample Lukd$ Zadrapa and Michaela Pej¢ochova in Chinese Script (2009) and Old-
tich Svarny in Introduction to Spoken Chinese I. (1967). Wang Ning (2002) men-
tions seven basic strokesin hisbook Hanzi gouxing xué jidangzuo®
(DUFHRFEEE ) Lectures on Structure of Chinese Characters. On the other
hand, Leon Wieger (1965) states nine basic strokes in his work Chinese Characters:
Their origin, etymology, history, classification and signification.

As well as in the previous experiment, let us introduce the graphic char-
acterization of elementary strokes suggested by J. Vochala (1986). This Czech
sinologist determines 11 elementary strokes in his work Chinese Writing System.
In addition, he divides these elementary strokes into two subcategories, simple

strokes and hooked simple strokes, cf. Table 4, 5:

TABLE 4
The classification of strokes: The elementary strokes — simple strokes
Source: (Vochala, 1986, p. 30), (Bihua, © 2013); created by authors

Stroke Pinyin Characters English terminology
— héng 154 Horizontal Stroke
| shu L5 Vertical Stroke
V4 pi& i Left Skew Stroke
AN na 2 Right Skew Stroke
- ti £ Ascending Stroke

8 In English: Studies on the Chinese characters formation.
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Stroke Pinyin Characters English terminology
s di&n =t Left Skewed Point Stroke
N diin i Right Skewed Point
Stroke
TABLE 5
The classification of strokes: The elementary strokes — hooked simple
strokes

Source: (Vochala, 1986, p. 30), (Bihua, © 2013); created by authors

Stroke Pinyin Characters English terminology
- hénggdu 18 44 Horizontal Hook Stroke
J shugodu [E32] Vertical Hook Stroke
. s Curved Vertical Hook
J Hengen e Stroke
k xiégou #4 Right Hook Stroke

Other types of strokes and their modification are published in the work
of Jaromir Vochala, cf. (Vochala, 1986).
The stroke or combination of strokes creates the next higher language unit,

the component.

The component (bujian, #1F)

The component is alanguage unit which consists of a certain number of strokes
and which is involved in creating a structure of a character. The component
is set by various definitions which are not unified. Although there are differ-
ent definitions which operate within a component and define it, it is difficult
to apply them on account of their indefinite formulations. In general terms,
the component is interpreted as a structural unit which is on a higher linguistic
level than the stroke and on a lower linguistic level than the character. But it

is difficult to determine unambiguously which combinations of strokes create
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a component and which do not. Over the course of segmenting character into
components, lots of exceptions may arise, e.g. the existence of characters which
are composed of one stroke does not correspond to the general conception
which claims that the component is a higher language unit than the stroke.
Similarly, certain components can simultaneously create individual characters
so that the second part of this general definition which states that the compo-
nent is lower language unit than the character is also incomplete.

As it has been said before, the definitions of components diverge. For ex-
ample in the Chinese Baidu Baike encyclopedia, the following criteria are

mentioned:

1. The first criterion is based on the number of strokes. In this case the compo-
nents can be divided into two categories — the first category includes compo-
nents comprised of one stroke (e.g. — and ), the second category includes

components comprised of two or more strokes (e.g. +: and H).

2. The second criterion categorizes components into two groups on the basis
of their independence. The first group contains those components which create
a character in combination with other components and which also create inde-
pendent characters at the same time (e.g # — 1 and 1 — TJ). The se-

cond group includes components which are only parts of characters and do not

create individual characters (e.g. W —T] and¥%— 7).

3. The third criterion divides components into two groups on the basis of their de-
composition. The first group includes components which represent the smallest
inseparable part of a character (e.g. 55 = H and 7J). On the contrary, the se-
cond group includes compound components, i.e. those components which can
be decomposed into two or more simpler components (e. g 28 — #H and >

are here the first “layer”and #H — A and H  are here the second “layer”).

Since the definitions of components diverge, it was necessary in this ex-

periment to choose the method segmenting characters into components which
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exclusively follows a graphical aspect and an aspect of formalization. For this
reason, the characters are divided into components based on the contacts
of strokes. On the basis of this conception, the component is regarded here as
a so-called ‘island’, “i.e. as a separate part of the character which is composed of one
stroke or a group of strokes connected to one another and obviously separated from
other parts (i.e. components) of the character” (Motalova et al., 2013).

Various combinations of these units create the next language unit,
the character.

The application of this conception revealed in the previous experiment that
various fonts determine the borders of components in different ways. The total
number of components consequently varies within an identical character ac-
cording to a used font. For an illustration, Table 6 cites the examples of those
characters whose numbers of components fluctuate most significantly depend-
ing on the used fonts (cf. Table 6).

Table 6 is divided into five columns. The first column contains the eight
selected fonts which demonstrate the variation of the number of components
within a character. The remaining four columns comprise four characters
whose numbers of components vary according to the selected font. The first line
shows examples of selected characters in which the borders of components vary
and these problematic parts are highlighted in red. The remaining lines show
the selected characters in particular fonts and the number of components (Nc)

is placed at the bottom of the cell.

TABLE 6

Comparison of the characters demonstrating an oscillation of num-
bers of components (Nc) depending on the fonts

Source: (Motalovd et al., 2013)

Chinese characters

S S
1. Simsun %Eﬂﬂ % Ejﬁ %ﬁ

N 6

@ @ € @
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Chinese characters

Fonts T R %
%‘f g‘ F’ffr\ 'Tﬁ
233 5 >r
2. DF Kai-SB )‘; }}T:T- 7T‘ T
N_ 10 N, 2 N, 6 N, 4
, e B/ W
(DLAH RS 1) N 10 N 2 N ) N .
4. Mingliu : ’n] % ﬁt‘j—ﬁ %ﬁ

o8 Fangsong

w
z
o~

6. Meiryo

7. Jhenghei

8. SimHei

Due to this fact, only one font has to be applied to both sample texts in this
experiment. With regard to the previous experiment, a crucial aspect for this
selection was the font used in the newspaper article and in the short story, i.e.
SimSun. In this experiment, the same segmentation approach is preserved

in order to compare results of both experiments. However it was not necessary
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to convert the sample texts into the required font because both the sample texts

use the same font, i.e. SimSun.

The character (hanzi, )

The character represents the basic graphic unit of the Chinese writing system
that corresponds to one syllable in the spoken language.” According to Old-
tich Svarny the characters represent the basic graphic units which are approxi-
mately equal in size regardless of the number of strokes composing a character.
The strokes are arranged into a square or into a rectangle (whose height is not
much bigger than its width), cf. (Svarny, 1967, p. 31). Individual graphic fields
adhere to one another, they are not separated by a space. Consequently, Chinese
written texts do not determine the borders of the written word.

Apart from the Chinese characters, Chinese texts also operate with Arabic
numerals which have two different formats. In one case each Arabic numeral
occupies an individual graphic field therefore is considered to be a character.
However, if Arabic numerals are formatted in the other way, individual numerals
adjoin tightly each other, therefore, the numerals or numbers (i.e. both integer
and rational numbers) are both considered to be characters.

A group of characters creates the next language unit, the parcelate.

The parcelate
The parcelate is a language unit which is determined by specific punctuation
marks. This language unit was delimited in the previous experiment in which
it was crucial to find a language unit higher than a character and lower than
asentence. Contemporary Chinese written texts are graphically structured into
partial segments by the punctuation. For this reason, punctuation marks were
considered as the borders of this language unit. For the purpose of the previous
experiment this language unit was called the parcelate.

With regard to the variability of Chinese punctuation marks and their var-

ious functions, it became necessary to unambiguously define which of them

9 In Chinese texts there is only one exception when two characters represe nt one syllable, it
is the case of er-coloring, for instance the word “painting” huar (huar, 8] JL).
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create the borders of the parcelates (cf. Table 7). Over the process of selecting
the punctuation marks valid for this language unit, their hierarchization was cre-
ated and apart from applying the graphical principal it was also inevitable to take

the syntactic criterion into consideration.

TABLE 7
The selected punctuation marks valid for the borders of parcelates
Source: Chinese terminology from (Biaodian fuhao, © 2013); created

by authors
PunmcLurE:ion Pinyin Characters terfrr:i?\lci)giggy
. juhao Gk full stop
? wénhao I = question mark
| tanhao 5 exclamation mark
. doéuhao 25 comma
; fénhao 95 semicolon
maohao I=R=7 colon

Apart from the above-mentioned punctuation marks, Chinese texts also
operate with other punctuation marks with specific functions. Because their
usage in Chinese sentence does not effect a syntactic structure S-V-O (subject —
verb — object), they are not considered as borders of parcelates. These punctua-

tion marks are as follows:

1. Enumeration comma (dtunhao, #il°5): |
This kind of comma separates parts of a sentence in a coordinate relationship

usually in the instance of enumeration or it is written after a number in a nume-
rical list, cf. (GB/T 15834 — 2011, 2012) and (Dunhao, © 2013).

2. Quotation marks (yinhao, 51%5): “” [1, 1]
Quotation marks are used for quoted speech, direct speech and for the parts

of texts which should be emphasised. They can be divided into two categories:
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double quote marks and single quote marks. They both have a Western-style
and traditional Chinese alternative of notation, cf. (GB/T 15834 — 2011, 2012)
and (Yinhao, © 2013).

3. Ellipsis (sh&ngliiehao, shanjiéhao, AT, MIFi5). .....
Ellipsis is used for omission of certain parts of a cited text, for intermittent spe-
ech or it can substitute an omission of an item in alist, cf. (GB/T 15834 — 2011,
2012) and (Shengluehao, ©2013).

4. Emphasizing dot (zhuézhonghao, HHES):
This dot emphasizes important parts of a text (character, word or sentence)
to which readers should pay attention. The emphasizing dot is usually pla-
ced bellow the text, cf. (GB/T 15834 — 2011, 2012) and (Zhuozhonghao,
©2013).

5. Titles marks (shaminghao, B45): )
This kind of parentheses is used for titles of books, periodicals, articles, docu-
ments, and other literary works, also for dramas, songs, films, and so on. This
punctuation mark also has double and simple alternatives, cf. (GB/T 15834 —
2011,2012) and (Shuminghao, © 2013).

6.Middle dot (§iangéhao, [HIES):
Middle dot separates words which are in some correlation. For example it is
used in proper names of persons and books and so on. They define individual
entities of respective names, cf (GB/T 15834 — 2011, 2012) and (Jiangehao,
©2013).

7. Dashes: En, em, wavy dash (1i4nji&hao, EHS): ———~
These dashes are used for connection between words which are in some
correlation. As in Western languages, there are also two variants of them —
short and long one, cf. (GB/T 15834 — 2011, 2012) and (Lianjichao,
©2013).
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8. Proper name mark (zhuanminghao, siminghao, L85, ET):

Proper name mark highlights a special category of proper names which occur

in historical works. It is used for marking personal names, place names, na-

mes of dynasties, names of ethnic groups, states, and institutions, cf. (GB/T
15834 -2011,2012) and (Zhuanminghao, © 2013).

TABLE 8

Examples of the usage of the selected punctuation marks which are
not valid for borders of parcelates

Source: Chinese terminology taken from (Biaodian fuhao, © 2013),
examples taken from (GB/T 15834 — 2011, 2012); created by authors

English
terminology

Enumeration
comma

Quotation
marks

Ellipsis

Emphasizing
dot

The titles
marks

Middle dot

Dash

Punctuation

marks

ar |

Y
O

Examples of the usage

1 X EA H . EI@?’% T H RN
L
2. RIS —. BHERAA?
T BRI

1IXEPFHER “3C” , FERARIECT, Mk
FHIK

2. ] : “%Uﬂ?,&ﬂ‘tﬂifﬁk’ AR
)isld ”

1 MBSAFES YL O, B SRR, 7
2. W L Ot e AT e OROK e TR
KHIE - AR—E RN T . 7

1 HABELIL, TR
2. FEMALMEAR, FEWHG T, -

1. (k)
2. BTN RIEAERHE] (R T ) RBAT
3. (HEMARTIRIFEHIN (FEHUFHEER
RATINE) AR

1. 50 TR 2 2
2.5 )R B

1. 20 FiER2-8. £2-9,
2.20114E2H3H —10H
3.25~30g
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English Punctuation
A Examples of the usage
terminology marks
1. IR N T A 501 58 2% 22 [ 49 /K THE AN 3
Proper (N%)

name mark —_— 2. TREERE, . . HFNELkE
‘2RI, (42D

Between these two groups there are transitional punctuation marks,
namelybracket ) [ 1 {} (kuohao,#%5)andaspecial type of dash——
(pozhéhao, IHT'5). With regard to the syntax, it has to be determined
in which cases these punctuation marks are considered as borders of parcelate

and in which cases they are not.

1. Bracket (kuohao, #%5): O [ 1 {}
Brackets contain a note inserted directly into the text. Additional informa-
tion about the topic inserted in them can be expressed as a part of a sen-
tence or as a whole sentence, cf. (GB/T 15834 — 2011, 2012) and (Kuohao,
© 2013). In the former case, the brackets are not considered as borders
ofa parcelate, on the contrary, in the latter case, the brackets create borders

of a parcelate.

2.Dash (pdzhéhao, i 5).——
This type of dash precedes explanation and additional information about a to-
pic, and it also signifies a change of conversation topic, meaning or way of ex-
pression. When used after onomatopoeia it indicates that the sound continues.
It also serves as a bullet before each item in a list. This dash can also be followed
by a part of a sentence or the whole sentence, cf. (GB/T 15834 — 2011, 2012)
and (Pozhehao, © 2013). For the reason of its wide usage, it was necessary
to establish rules which determine in which cases the dash is regarded as bor-

ders of parcelates:

The dash is not taken into consideration as borders of the parcelates

in these cases:
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a) beforean explanation and additional information in the form of parts of a sen-

tence or in the form of their enumeration
b) after an onomatopoeia

c) before everyitem inalist which is expressed by one part of a sentence

The dash is taken into consideration as borders of the parcelates in these cases:

a) before an explanation and additional information in the form of a sentence,

i. e. the sentence composed of a subject, a verb and an object
b) before a change of conversation topic, meaning or way of expression

c) before everyitem inalist which is expressed by a sentence

Western punctuation marks can also occur in Chinese texts, in the cases
when the author uses Arabic numerals in place of Chinese characters. The signs
that accompany these numbers (e.g. a decimal point) do not compose any lan-
guage unit.

A group of parcelates composes the next language unit, the sentence.

The sentence (fuju, £4))
As well as the previous language unit, borders of this language unit are formed
by punctuation marks. Unlike the parcelate, the sentence is only separated by
afull stop « (juhao; fiJ%5), a question mark ? (wénhao; [1*5) and an ex-
clamation mark ! (g&ntanhao; J&ML5). Other punctuation marks are only
valid for the lower language unit, i.e. parcelate. By this selection, the syntactic
aspect was again taken into account.

A sentence or group of sentences constitute the next language unit,

the paragraph.

The paragraph (duanluo, Bi%)
Borders of paragraphs are determined entirely according to the graphic princi-

ple. There are three ways how the texts are divided into paragraphs. Fistly, each
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paragraph begins on a new line and it is separated through an inserted blank line
(namely the scientific article). Secondly, the beginning of the paragraph begins
on a new line and it is formed by the indentation at the side of the paper (the
short story). Lastly, the beginning of the paragraph is not only formed by the in-
dentation at the side of the paper, but also each paragraphs is separated through

aninserted blank line (the newspaper article and the blog article).

Language levels

As L. Hiebi¢ek mentions “two language units of various types can be considered
to constitute a relationship between two mutually hierarchical levels (...), in other words
they can be considered a construct and a constituent. But when we think about a text,
the limitation to a relationship between just two levels is insufficient; we immediately ask
what is happening with other levels in the text. ... In other words, each language entity is
a constituent with regard to all higher language levels and it is a construct with regard
to all lower levels”'® (Hiebicek, 2002, p. 59; translated by authors).

Bylinking the above mentioned language units, which are immediately con-
tiguous in the hierarchy of the selected language units, into a relationship, four
language levels are acquired. On the lowest language level L4, the construct is
represented by the character (measured in components), and the constituent is
represented by the component (measured in the average number of its strokes).
Language level L3 represents both the parcelate (measured in characters), which
is the construct on this level, and the character (measured in the average num-
ber of its components), which is the constituent. Language level L2 represents
both the sentence (measured in parcelates), which is the construct on this level,
and the parcelate (measured in the average number of its characters) which is
the constituent. On the highest language level L1, the construct is represented

by the paragraph (measured in sentences), and the constituent is represented by

10 The original text: ,dvé jazykové jednotky riazného druhu mohou byt uvazovany jako vztah
dvou vzdjemné hierarchizovanych trovni ..., ¢ili mohou byt uvazovény jako konstrukt
akonstituent. Kdyz vsak pfemyslime o textu, je omezenina vztah prévé dvou urovni
nedostate¢né; okamzité se ptime, co se v textu déje s ostatnimi trovnémi. ... Jinak feceno,
kazdd jazykova entita vii¢i viem vys$sim jazykovym trovnim je konstituentem a vaci viem
niz$im drovnim je konstruktem (Hiebi¢ek, 2002, p. 59).
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the sentence (measured in the average number of its parcelates). For easier refer-

ence, the language levels and units are listed in Table 9:

TABLE 9
Language levels L, x; construct, y, constituent (i=1, 2, 3, 4)
Source: created by authors

Language

level Construct x;; constituent y, Length
X, character in components
L4
component in the average number of its
Vs P strokes
Xy parcelate in characters
L3 . .
character in the average number of its
Vs components
X, sentence in parcelates
L2 . .
arcelate in the average number of its
Y2 P characters
X, paragraph in senfences
L1 . .
y sentence in the average number of its
1

parcelates

2.4 SEGMENTATION AND QUANTIFICATION OF
THE SAMPLE TEXTS

Determination and definition of the language units and language levels allowed
proceeding to a next step — segmentation of the sample texts.

The following four tables present examples of segmentation on the respec-
tive language levels. The part of scientific article was chosen and segmented
according to the above mentioned definitions of the selected language units.
The first table shows division of three characters into their components and
subsequently components into their strokes. Table 11 shows the division

of one parcelate into its characters and subsequently these characters into their



Methodology | 43

components. The third table shows the division of one sentence into its parcelates
and subsequently the parcelates into their characters. Table 13 presents the di-
vision of one paragraph into its sentences and subsequently these sentences into
their parcelates. Cf. Table 10, 11, 12 and 13.

TABLE 10

An example of segmentation on the language level character -
component

Source: created by authors

Character 2

7 {21

Component 2

Character 1

Component 1 Component 1

+ 7 { H

Strokes 1-3

Component 2

Strokes 1-3 Strokes 1-2

S !
B |

Strokes 1-8

Character 3

2]

Component 1 Component 2 Component 3 Component 4

4 — ] )

Strokes 1-2

Loy

Stroke 1 Strokes 1-2

. / j

Stroke 1
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After the segmentation it was necessary to quantify the sample texts,
in other words the texts had to be transformed into the language of numbers
in order to obtain the lengths of constructs x, their frequencies z and the lengths
of constituents y for all language levels. Segmentation and quantification were

processed by means of the Microsoft Excel program.

2.5 TESTING THE MODEL RELIABILITY BY MEANS
OF STATISTICAL METHODS

The extracted lengths of the variables, i.e. Xx,z,y,were processed in the statis-
tical R program'' by means of a statistical method, namely by means of linear
regression'”. On the basis of data processing, values of parameters A and b for all
language levels were acquired. Owing to testing the model reliability for indi-
vidual language levels it was also needed to extract coeflicients of determina-

tion R? whose values calculated by this software determine the measure of this

11 “Risalanguage and environment for statistical computing and graphics” (What is R2:
Introduction to R, 2013).
12 “Therelationship between a dependent variable and an independent variable can be graphi-

cally expressed by the regression line. The regression line is an illustration of a linear trend
indata ... anditis constructed in a way which ensures that second powers of distances
between all data points and the regression line are smaller than between all data points and
any differentline. ... Therefore during construction of the regression line we can talk about
the method of the smallest squares, or more precisely about the method of the minimal
sum ofsquares. ... Deviations of data points from the regression line are measured verti-
cally,i.e. parallel to an axis of the dependent variable. The deviations are known as residua
and it is obvious that the smaller the residua are, the more precise prediction of values

the regression line provides. The tightness of data points to the regression line is known as
goodness-of-fit ... Ifall data points lay on the regression line, there are no deviations ...”
(Volin, 2007, p.208-209; translated by authors).

The original text: ,Vztah mezizavislou a nezdvislou proménnou je také mozno vyjadrit
graficky pomoci regresni piimky. Regresni piimka je pak zndzornénim linedrniho trendu
vdatech. ... Regresni piimka je sestrojena zpusobem, ktery zajistuje, aby druhé mocniny
vzdalenosti vsech datovych boda od ni byly mensinez od jakékolivjiné ptimky. ... Pii
sestrojovani regresni pfimky se proto mluvi o metodé nejmensich ¢tverci, nebo presnéji
o metodé nejmensi sumy ¢tverci. ... Odchylky datovych bodu od regresni ptimky se méri
svisle, tj. paralelné s osou zavislé proménné. Rikd se jim rezidua a je ziejmé, ze ¢im mensi
jsou rezidua, tim piesnéjsi predikci hodnot bude piimka poskytovat. Tésnosti, s jakou se
datové body k piimce ptimykaji, se #ikd kvalita prolozeni. ... Budou-li viechny body lezet
naregresni piimce, pak od ni nebudou mit zadné odchylky...“ (Volin, 2007, p.208-209).
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reliability. “The range of the coefficient of determination is 0 < R* < 1 — the closer
the values are to 1, the better the model fits. ... The values of R? greater than or equal
to 0.7 may be considered as adequate goodness-of-fit of the model in quantitative lin-
guistics” (Andres etal,, 2012, p. 15).

Observations with a low frequency (so-called extremes) which are insignif-
icant in comparison with others were adjusted by a statistical method, namely
by omitting. The values of omitted observations are cited in footnotes which are
related to tables containing parameter A, parameter b and coeficient of deter-

mination R?.

2.6 INTERPRETATION OF THE THE ACQUIRED DATA

An interpretation of the acquired data and their graphic visualizations was
the last step of the experiment. This step is described in details in the two fol-
lowing parts. The first part is focused on the interpretation of the data acquired
from the quantitative analysis of a scientific text; the second part is aimed
at an interpretation of the results obtained from the quantitative analysis

of an artistic text.
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3. The application of the Menzerath-Alt-
mann law to the scientific text

The aim of this chapter is to describe the implementation of the quantitative
analysis, which focused on testing the existence of language units defined by
the graphical principle on respective language levels by means of the Menzer-
ath—Altmann law applied to a sample text representing the scientific style.

Over the course of implementing certain steps, some specifics appeared
in connection with analysing the scientific text. For this reason the first five
steps are cited again in respective subchapters in order to maintain the sequence
of the experiment’s procedure. The emphasis is primarily laid on the steps with
specifics. Other steps are mentioned only for the sake of comprehensiveness and
their briefintroduction is supplied with references to subchapters which describe
them in detail. The closest attention is paid to the last step focusing on interpret-
ing the dataacquired from the analysis because it represents the core of this chap-
ter. The data are interpreted individually within respective sections and the re-

sults are summarized in a conclusion at the end of this chapter..

3.1 DETERMINATION OF THE CRITERIA FORTHE CHOICE
OF THE SAMPLE TEXT AND THEIR EXPLANATION

As mentioned above (cf. subchapter 2.1), the sample text first had to meet sev-
eral requirements in order to be chosen. The fundamental step of the choice was
to determine a stylistic style in which the sample text had to be written. For this
reason, the analysis was aimed at the scientific style due to comparison with
the data acquired from the previous experiments testing the newspaper style
and the literary style and with the data obtained from a subsequent experiment
which was realized by co-author Lenka Matouskova and which tested the ar-
tistic style. Next, the scientific article had to be published under the patronage
of a highly regarded scientific institution in order to guarantee its scientific

quality. In connection with the following requirement, i.e. the coherence, it was
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necessary to leave out scientific articles of such disciplines which insert formu-
las, calculations, graphs, pictures and other requisites in their texts. In the case
of the length it was inevitable to take attributes of the scientific style into account.
Scientific articles are characterized by a greater length; therefore, it was neces-
sary to increase the maximum of the text length from 3,500 to 5,500 Chinese
characters. Last but not least, the sample text had to be written in the standard
form of contemporary Chinese using the simplified set of Chinese characters

and to be published after the year 2002 to ensure its contemporarity.

3.2 THE CHOICE OF THE SAMPLE TEXT

The determined criteria were satisfied by the scientific article titled The Eco-
nomic Aspect of Language (Rénshi yllydn de jingjixué shi-
x1ng, INHIEE A& M). Thearticle was published in 2012 in the ac-
ademic periodical The Applied Linguistics”® (Yilydn wénzi yingyong,
BT T M) and released in 2013 on the official websites of the Chinese
Academy of Social Sciences" (Zhénggué shéhui  kéxuéyuan, H
FE#1:25FH#05). The author of the article is professor of Beijing Language
and Culture University (B&ijing ylydn daxué, LT KY¥)

13 The Applied Linguistics represents a significant academic periodical which has been
published since 1992 by the Institute of Applied Linguistics under Ministry of Education
(“Yuyan wenzi yingyong” Bianjibu (Yingyong yuyanxue yanjiu zhongxin), 2005).

14 The Chinese Academy of Social Sciences (CASS) is the highest academic institution and
aresearch centre in the People’s Republic of China which is focused on research into
philosophy and social sciences. CASS was established in May 1977 with the aim to support
the development of philosophy and social sciences. In the present CASS has six academic
divisions, namely Literature and Philosophy (Wénzhé xuébu, SHTEEER), History
Studies (Lishi xuébu, JisE2EHR), Economics Studies (JIngji xuébu, &5
54348), Social, Political & Legal Studies (Shéhui zhéngfd xuébu, HBUEYAR),
International Studies (Gu631 yanjia xuébu, EFRWFFFER) and Marxist Studies
(M&késizhiiyl yanjia xuébu, i3 UHFFT2EER), which are formed
of 37 research institutes and 45 research centres conducting research into 120 scientific
disciplines and employing more than 4,200 resident scholars. The current president
of CASS is Chen Kuiyuan (Chén Kuiyuén, [&ZEJ0). In 2011 CASS became the fore-
most think tank in whole Asia; it took first place among 30 institutions. This and further
information cf. (Wo yuan gaikuang, 2010), (Yuan jigou, 2011), (Zheng, 2012) a (Zhongguo
shehui kexueyuan, © 2013).
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Li Yuming'* (LI Yuming, ZFH). The article is written in the standard
form of contemporary Chinese and its main coherent passage contains 5,155
simplified Chinese characters.

The selected sample text is given in the appendix of this publication (cf. Ap-
pendix 1).

3.3 DETERMINATION AND DEFINITION OF THE LAN-
GUAGE UNITS AND LANGUAGE LEVELS

The language units were determined precisely in the previous experiments.
Their definitions are described in detail in subchapter 2.3; therefore, their enu-

meration suffices in this part:
stroke — component's — character — parcelate'” — sentence — paragraph.

A determination of the relationship between two immediately contiguous
language units created four language levels, cf. Table 14.

i represents the four language levels: i = 1 for paragraph — sentence,
i =2 for sentence — parcelate, i = 3 for parcelate — character and i = 4 for char-

acter — component.

15 LiYumingwasbornin 1955 in Miyang, Henan province. In 1981 he finished his studies
in the Department of Chinese Language at Zhengzhou University and then began studying
amaster’s degree of Modern Chinese at Central China Normal University. After his grad-
uation in 1984 he started to teach there and in 1993 he was made a professor. Three years
later he was appointed the dean of Faculty of Humanities and in 1998 the vice-chancellor.
After 2001 he held various functions in institutes at Ministry of Education. In the present
he carries out a secretary position in Beijing Language and Culture University. Li Yuming
specializes in theory of linguistics, modern Chinese, psycholinguistics, language planning
etc. He has published several books and more than 300 articles and he also became the ed-
itor in chief of the periodical The Applied Linguistics. This and further information cf. (Li
Yuming, © 2013) a (Beiyu jiaoshou: Li Yuming jiaoshou, © 2006).

16 Forthe purpose of this experiment, the component represents a hypothetical language unit
which was determined on the basis of the graphical criterion.

17 Forthe purpose of this experiment, the parcelate represents a hypothetical language unit
which was determined on the basis of the graphical criterion with a minimal and inevitable
consideration of the syntactic criterion.
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TABLE 14
Language levels Li, x; construct, y, constituent (i=1, 2, 3, 4)
Source: created by authors

Language level L4 Language level L2
X character « sentence
4 measured in components 2 measured in parcelates
component parcelate
Y, measured in the average Y, measured in the average
number of its strokes number of its characters
Language level L3 Language level L1
X parcelate « paragraph
3 measured in characters ! measured in sentences
character sentence
Ys measured in the average Y, measured in the average
number of its components number of its parcelates

3.4 SEGMENTATION AND QUANTIFICATION OF
THE SAMPLE TEXT

After determining and defining the language units and the levels a next step
followed: the segmentation of the sample text. Let us begin by defining the ob-
ject at which the segmentation was aimed. The structure of the scientific arti-
cles consists of four sections. The first section includes the title of the article
The Economic Aspect of Language (Rénshi  yuydn de jingjixué
shiixing, INFIE S AP B YE), the name of the author Li Yuming (L1
Ytiming, Z5F), a brief introduction of the author (zuozhé& jidn-
jie, YEFTEIAT), the date of publication and the source. A bilingual abstract
(néiréng tiyao, WAHZEE) andkeywords (guanjianci, K#iA])
belong to the second section which follows. The third section begins with a main
passage which is divided into four subchapters. In the end of the article the au-
thor adds explanatory notes (zhush 1, %) and alist of bibliographical refer-
ences (cankdo wénxian, % HR).

Owing to the criterion for a coherent text, the quantitative analysis was per-

formed on the main passage of the scientific article; the remaining three sections
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(title, introductory information; bilingual abstract, key words; explanatory notes,
bibliography) were not analysed because they represent independent coherent
segments whose contents are not interconnected. As regards the division of the ar-
ticle into subchapters by way of subtitles, the subtitles were not taken into con-
sideration. On the other hand, their usage in the structure of a text should not be
ignored. Text segments delimited by subtitles could represent another language

unit which could be called for this purpose a “subchapter”, cf. Figure 3.

subchapter
N

J

stroke character sentence

component parcelate paragrap!

FIGURE 3
The language units including the “subchapter”

A connection between the “subchapter” and the immediately contigu-
ous language unit, namely the paragraph, could create another language level:
the subchapter (measured in paragraphs), which is the construct on this level,
and the paragraph (measured in the average number of its sentences), which rep-

resents the constituent, cf. Table 185.

TABLE 15

The alternative language level Li including the “subchapter”, x;
construct, y, constituent

Source: created by authors

Language level Li

subchapter
i measured in paragraphs

paragraph
Yi measured in the average number of its sentences
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Duetoitslength, the chosen sample textis not appropriate for testing the mu-
tual relationship between these language units. Not only the number of em-
pirically obtained observations could be insufficient, but also their frequencies
could be verylow. Therefore, the length of the scientific article, which was limited
purposefully because of comparing all sample texts representing the different
stylistic styles, does not allow conducting a quantitative analysis testing this lan-
guage level. On the other hand, there is an option to realize another experiment
which will be primarily focused on analysing the subchapter and the paragraph.
For purpose of the experiment the length of sample texts should substantially ex-
ceed the maximum determined on 5,500 Chinese characters.

Eventually, in connection with defining the object of segmentation it is
necessary to mention that the main passage of the scientific article contains
Latin letters. Aside from a transcription of a Swiss economist’s name into Chi-
nese characters, the author states its original version written in the Latin alpha-
bet: “HEART FL-#EAR  (Frangois Grin)” (Li, 2013). This version given in pa-
renthesis repeats the mentioned information; therefore, it does not represent
an inseparable part of a parcelate with regard to the content. In view of this fact
it was not taken into consideration because the analysis is exclusively related
to Chinese characters.

Defining the object of the quantitative analysis allowed proceeding to seg-
mentation. Before its implementation it was necessary to determine precisely
which approach will be chosen in the instance of those particularities which ap-
peared in the sample text and which are not rooted in Chinese. Let us begin by
numbers written down by way of Arabic numerals.

Firstly, it was necessary to determine to which language units numbers and
numerals used in the sample text belong. In contrast to Chinese characters, nei-
ther numbers nor numerals occupy the graphic fields, in other words, numer-
als adhere to each other. For this reason the number (both integer and rational
number) was considered as one character and numerals as its components con-
sisted of a certain number of strokes. The chosen approach is illustrated with
the following example: the number 2009 is identical to one character composed

of four components. It appears that the usage of Arabic numerals in Chinese
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texts is probably related to economization of the language. This alternative
of numerical notation represents a fasterand easier way of writing in comparison
with Chinese characters, not only in the case of handwriting, but also in the case
of electronic records of language.

Next, let us turn to decimal numbers to which a particular attention must
also be paid. As regards a decimal mark which separates the integer part from
the fractional part, the Chinese character dian (di&n, ) is replaced with
a decimal point. It means that the decimal point is regarded as one of the dec-
imal number’s components consisted of one stroke. This form is used probably
due to the economization of the language because it represents a faster and eas-
ier way of writing. This phenomenon is illustrated with examples of differences
in the number of components and strokes between the Chinese character dian
and the decimal point, cf. Table 16. Both forms of the numerical notation are

highlighted in bold type.

TABLE 16

Illustration of differences in the number of components and strokes
between the two versions of the decimal numbers’' notation
Source: (Li, 2013); created by author

Arabic numerals Chinese characters

Number Number
of components of strokes

Number Number

of components of strokes b

Number

5.68 4 5 EIN-VavAN 12 19
6.33 4 4 Vay = 15 19
1.43 4 7 —Rl= 10 14

The Chinese expressions for enumeration, such as di-yi (di-yi, %),
and shouxian (shduxian, F4) for “firstly’, di-er (di-er, 5 ) and gici
(qici, HR) for “secondly” and di-san (di-séan, =) for “thirdly”, were re-

placed by Arabic numerals with dots, i.e. 1.,2.,3. etc. This formis considered as
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one character, which is composed of two components — the numeral and the dot,
and it could also be related to the economization of the language.

The last comment concerns percentages. The Chinese term for the percent-
age — bai fenzhi (bdi fé&nzhi, H%3X) followed by Chinese characters
for numerals or by Arabic numerals — was replaced with the faster and easier
form — a percent sign %. Although the percent sign does not occupy the graphic
field, it is regarded as one character consisting of three components. It means
that the entire expression of the percentage is made up of two characters —
a number and the percent sign. The economization of the language could also
exert a strong influence on this form of numerical notation.

Anomalies also appeared in the usage of punctuation. As mentioned earlier, se-
lected punctuation marks establish the borders of a sentence (- ? ! ). Despite this,
the colon was placed at the end of two sentences and the text which follows began
asanew paragraph (i.e.a paragraph which s separated by an inserted blank line and

whose first line is indented), cf. below mentioned example (Li, 2013):

NRWZTHE S STE S BA W7, 1 HAER LU, 155 MIES
FIINATER 2 SRS D Aty e/ B e T YYD W R P =1 Bl
B, 1 E RE/E 7 SN N B B R

These deviations cannot be considered to be a human error because the us-
age of the colons occurred twice under identical circumstances. The sentences
ended by the colons were followed by new paragraphs which represented an enu-
meration of certain aspects and began by Chinese terms used for the enumeration
(i.e. firstly, secondly; in Chinese shduxian, F, gici, HiK etc.). The de-
termination of the language units was primarily based upon the graphic principle,
for this reason the segmentation respected the scientific article’s division into par-
agraphs and the colons became secondarily the border of the sentences.

In addition, it was necessary to specify the way of the segmentation of a sen-
tence in which the title of the document, given in title marks ( {) ), contained
a comma (5 ), cf. the below mentioned example (Li, 2013). On the one hand,

the title marks were defined as such punctuation marks which do not distinguish
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the borders of parcelates (cf. subchapter 2.3, Table 8). On the other hand,
the comma belongs to such punctuation marks which are valid for the parcelates’
borders (cf. subchapter 2.3, Table 7). Segmentation of this sentence abided by
rules determined for the purpose of this experiment and thus the title marks
were not taken into consideration. When the title marks are not included,
the comma will disturb the syntactic structure of the sentence; therefore, it did

not delimit the parcelate for this time.

“fE 2010, 2011 4FJLRTh “Piex” b, Jbm i A AR B B A=
B TR BRTES LA A CnaeiE = setb k)]
PEREE S PR ) IR, 155 SRR e 2 T O N RAR
FREHIVIE .

After the precise determination of approaches and after the segmentation
it was possible to proceed to a next step which was aimed at the quantification
of the scientific article in order to extract lengths of constructs X, their frequencies

z and lengths of constituents ¥V wherei=1,2,3,4; cf. subchapter 2.4.

3.5 TESTING THE MODEL RELIABILITY BY MEANS
OF STATISTICAL METHODS

Values obtained by quantification were inserted in the statistical R program
which calculated the required data output, namely parameters A, b and a coeffi-
cient of determination R* for all language levels (cf. subchapter 2.5). Aside from
the parameters and the coefficient of determination R?, the program created
graphical displays of the acquired results for each language level.

A statistical method was also used in the instance of observations with a low
frequency. The observations whose frequencies were insignificant in compar-
ison with others were omitted. The grey background of the cells in respective
tables is used to highlight these extremes and the values of parameters A, b and
the coeflicient of determination R? extracted after the omission of these extre-

mes are stated in respective footnotes.



58 | An Application of the M—A Law to Contemporary Written Chinese

3.6 INTERPRETATION OF THE ACQUIRED DATA

The last step, an interpretation of the acquired data, represents the core of this
chapter. The following four subchapters deal with the individual language levels
(L4,L3,L2,L1). Every subchapter begins by stating a table containing the lengths
of variables (i.e. x,z and yl). Next, let us turn to a graphical visualization with
comments and finally, let us discuss the obtained results. Conclusions of the in-

terpretations and discussions are summarized at the end of this chapter.

3.6.1 Language level L4

CHARACTER - COMPONENT

Table 17 shows the observations empirically obtained by quantification
of the scientific article: x, represents the lengths of characters (measured
in components), z , their frequencies and y, the average lengths of components
(measured in strokes). The grey background of the cells is used to highlight
the omitted observations with a low frequency (z4s 8). The values obtained by
their omitting (parameters A, b and coefficient of determination R”) are listed

in footnote no. 21.

TABLE 17
Language level L4: character (measured in components) —
component (measured in the average number of its strokes)

X, z, Y,

1 789 4.7136
2 1,240 3.3056
3 1,285 2.4999
4 995 2.0766
5 540 1.6815
6 134 1.9701
7 163 1.3681
8 8 1.5000
9 1 1.7778
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The sample text establishes 9 characters lengths. Average lengths of com-
ponents appear within the interval of <1.37; 4.7D. It is evident that the longer
acharacter (measured in components) is, the shorter its components (measured
in strokes) are, hence the relationship of the inverse proportionality between
variables lengths is valid. Nevertheless, the decreasing tendency of average
constituents’ lengths was interfered with characters composed of 6 (y, = 1.97),
8 (y4 = 1.50) and 9 (y4 = 1.78) components. In the case of 8-component and
9-component characters, the deviation could be caused by a low frequency
(z4s 8). Ranks'®, assigned by the XK Wenlin software® on the basis of fre-
quency, and frequency groups® reveal that these characters belong to less fre-
quent Chinese characters (cf. Table 18). Characters with the highest frequency

in the sample text consist of 3 and 2 components (z 2 1240).

TABLE 18

8-component and 9-component characters and their frequency
created by 3(#k Wenlin Software

Source: X #k Wenlin Software; created by author

Character J% 1 bl 75 B )
of c";‘r’r::t;ﬁrenis © & & . e & v
Rank 336 401 1,021 1,553 1,680 2,126 x
Frequency group s st 7 7! e B x
Frequency z, 1 1 2 2 1 1 1

18 Theloweravalue of stated ranks is, the higher a frequency of respective characters is.

19 The frequency list of Chinese characters created by the 3UFk Wenlin Software for Learn-
ing Chinese, Version 4.0.2.

20  The mostfrequent 3,000 Chinese characters incorporated in the frequency list of Wenlin
were divided into three frequency groups according to their ranks: the first group includes
characters with the rank from 1 to 1,000; the second frequency group contains characters
with the rank from 1,001 to 2,000 and the third frequency group embraces characters with
the rank from 2,001 to 3,000. A sign of the cross was made within characters which do not
have a rank due to their extremely low frequency.
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20 25
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FIGURE 4
Graphic visualization of the observations presented in Table 17

Parameter b (cf. Table 19) has a positive value which results in the down-
trend and convexity of the curve visualizing the relationship between charac-
ters” and components’ lengths. On the basis of the coefhcient of determination
(cf. Table 19) it can be concluded that the mathematical model of the MAL
shows an extremely wide goodness-of-fit with empirically gained observations;
its value exceeds 0,9. The sample text adheres, in an almost perfect fashion,

to the assumptions of the MAL.

TABLE 19
Parameter A, parameter b and coefficient of determination R?
for the mathematical model related to the observations presented

in Table 172
Coefficient
Parameter A Parameter b of determination R2
4.5406 0.5259 0.9061

21 After omitting the observations with the lowest frequency (24 <8): parameter A = 4.8117;
parameter b = 0.5974; coeflicient of determination R = 0.9519.
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On the basis of the results obtained from the scientific article, it seems that
the component — a hypothetical language unit determined purposefully in ac-
cordance with the graphical principle — exits and it has proved itself as a valid

language unit on this level.

DISCUSSION

The question arises what factors could bring about this extremely wide agree-
ment. Let us begin by a characteristic of the construct on this language level.
O. Svarny takes the view that the characters represent the basic graphic units
whichareapproximatelyequalinsizeregardless ofthenumber of strokes compos-
inga character. The strokes are arranged into a square or into a rectangle (whose
height is not much bigger than its width); cf. (Svarny, 1967, p. 31). Maintaining
the identical size of the graphic field imposes a strong pressure on the structure
of the character. In other words, inside its limited space the graphic field forms
a certain system of rules which regulates the arrangement of strokes and compo-
nents and thereby creates a relationship of subordination between the field and
characters. For this reason the graphic field, or, more precisely, its constant size
could be regarded as a crucial factor.

Consequently, characters composed of one component have a potential
to become more complex without losing their legibility because they can occupy
a whole space of the graphic field. Owing to the absence of other components,
the component of these characters can consist of a greater number of strokes
(cf. Table 20) because the graphic field imposes a minimal pressure here.

In the case of characters composed of a higher number of components
the potential to become more complex is limited. In contrast to one-compo-
nent characters, individual components of these characters can squeeze into
a much smaller space. Nevertheless, components composed of a larger number
of strokes can diminish themselves only to a certain extent without losing their
readability. Hence the graphic field forces to use more uncomplicated compo-
nents (i.e. with a smaller number of strokes), cf. Table 20. The main conclusion
drawn from this phenomenon is that economization of the graphic field’s space

plays a key role because demand of economization rises depending on a higher
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number of components within an individual character in order to ensure its

legibility.

TABLE 20

Simplified characters composed of different number of components

and strokes
Source: created by author

Character

Number of components 1

Number of strokes 9

Average number of strokes 9

= R 7 ®

/_E;‘E‘ j{%
1 7 8 9
11 15 15 16

11 214 1.88 778

There is also another tendency in the arrangement of characters within

the graphic field. If a character consists of a large number of components, they

incline to connect to one another because the graphic field does not provide

them sufficient space to maintain their independence; blank space which

originally separated components from each other is eliminated. It means that

a number of components within a character is reduced and a component (or

components) which newly emerged through the connection has (have) a higher

number of strokes.

In view of this fact, traditional characters should be regulated more strictly

by the above mentioned system of rules due to their higher number of strokes

and components, cf. Figure S and 6.

FIGURE 5

Traditional character
composed of 17 components
and 32 strokes

E1H A,
J r ! 4
y<

FIGURE 6

Traditional character

composed of 5 components

and 30 strokes
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The fact that these rules could be respected by traditional characters
to a greater extent than in the case of simplified characters was verified by
a sub-experiment applied to the scientific text transformed into the traditional
set of characters by the UK Wenlin Software. The sub-experiment is marked
according to the respective language level (i.e. 4) and the respective sample text

(i.e.A). The gained results are stated below.

SUB-EXPERIMENT 4A

The transformation of the scientific article into the traditional form involved
2,027 characters from the total amount of 5,155. With regard to the total
amount of various characters, i.e. 761, the transformation involved 282 charac-
ters. Remaining characters (3,128; 479) held their original form. Segmentation
of the transformed characters abided by the selected definitions of the language
units (cf. subchapter 2.3)

Table 21 presents observations empirically obtained by quantification
of the transformed scientific article: x,, represents the lengths of characters
(measured in components), z ., their frequencies and y,  the average lengths
of components (measured in strokes). The grey background of the cells is used
to highlight the omitted observations with a low frequency (z, < 2). The values
obtained by their omission (parameters A, b and coeficient of determination R?)

are listed in footnote no. 22.

TABLE 21
Sub-experiment 4A - Language level L4: character (measured
in components) - component (measured in the average number of its

strokes)
x4A ZAA y4A
1 739 4.7605
2 976 3.8817
8 1,011 2.9829

4 637 2.7323
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X4a Zia Yia
5 631 1.9715
6 638 2.2422
7 128 2.0569
8 63 1.9603
9 193 1.6845
10 134 1.6866
11 2 1.5909
12 1 1.5833
14 2 1.6429

The transformed scientific article establishes 13 characters’ lengths. Aver-
age lengths of its components appear in the interval of <1.58—4.76. As can be
seen from Table 21, the average lengths of the components decline, whereas
the lengths of the characters increase; nonetheless, two cases, i.e. characters
composed of 10 (y4A: 1.69) and 14 (y4A: 1.64) components, contradict this
relationship of an inverse proportionality. An exceptional case of the characters
composed of S components (y4A =1.97) should be also noted. Although this av-
erage length shows the downtrend, its value considerably disturbs the decrease
of the following average components’ lengths and thereby produces a deviation.
As regards frequency, the most frequent characters consist of 3 and 2 compo-
nents (z " 976). The lowest frequency was noticed in the case of characters
composed of 11, 12 and 14 components (z4As 2).

A comparison between the gained results yields findings that the trans-
formed text contains a higher number of characters’ lengths in contrast
to the original text written in simplified characters. Other lengths include char-
acters composed of 10, 11, 12 and 14 components. In the case of constituents,
although the interval, in which the average lengths y .4 appear, has approxi-

mately equivalent values (i.e. the interval between 1 and S strokes), a slight
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increase is observed within the transformed variant due to the occurrence
of traditional characters whose numbers of strokes are generally larger. As re-
gards deviations, the decreasing tendency of average lengths is interfered three
times in both text’s variants. Despite this, the relationship of the inverse propor-
tionality is confirmed. The most frequent characters of both text’s variants are
characters composed of 3 and 2 components. It should be noted that the fre-
quency of characters which were used in the transformed text and which consist
of a higher number of components (i.e. 5, 6,8,9 and 10 components) increases,
while the frequency of characters consisting of 1,2, 3, 4 and 7 components de-
creases. Characters with the greatest lengths (i.e. 8-component and 9-compo-
nent characters used in the first text’s variant; 11-component, 14-component
and 12-component characters used in the second text’s variant) belong to ob-

servations with the lowest frequency.
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FIGURE 7
Graphical visualization of the observations presented in Table 21

Itis clear from the graphical visualization (cf. Figure 7), the value of param-

eter b and the coeflicient of determination (cf. Table 22) that the mathematical
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model of the MAL shows an extremely wide goodness-of-fit with empirically
obtained observations, even higher than in the previous experiment undertaken
on the original text’s variant. The value of its goodness-of-fit exceeds 0.95. It can
be concluded that the transformed text’s variant adheres, in an almost perfect

fashion, to the assumptions of the MAL.

TABLE 22
Parameter A, parameter b and coefficient of determination R?
for the mathematical model related to the observations presented

in Table 2122
Coefficient
Parameter A Parameter b of determination R2
4.8769 0.4525 0.9597

In the case of this sub-experiment, the component — a hypothetical lan-
guage unit determined purposefully in accordance with the graphical princi-
ple — hasalso proved itselfas a valid language unit on this level.

Notonly the validity ofthe MAL was verified in the sample text transformed
into the traditional form, but also the agreement exceeding 0.95 validated that
the graphic field through its inner rules for the character’s arrangement plays
a significant role in the formation of relationships between the language units,
such as the stroke, the component and the character.

It must be emphasized that the empirically acquired observations reflect
not only the mutual relationship between components and characters trans-
formed into their traditional form, but also the relationship between com-
ponents and characters preserving their original form. The transformation
involved only 2,027 characters from the total amount of §,515. Therefore, re-
maining characters (almost 61 %) still have a considerable influence on the fi-
nal result due to their majority and do not allow exposing a mutual relation-

ship between components and those characters which can be transformed

22 After omitting the observations with the lowest frequency (zﬂ <2): parameter A = 4.9778;
parameter b = 0.4708; coefficient of determination R = 0.9580.
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into their full forms. The increase of the coeflicient of determination R* (from
0.9061 to 0.9597) could point out that abiding by the above described rules
of the graphic field is stricter within traditional forms of Chinese characters.
For this reason, subsequent experiments focusing exclusively on unsimplified

form will be conducted.

3.6.2 Language level L3

PARCELATE - CHARACTER

Table 23 presents observations empirically obtained by quantification of
the scientific article: x, represents the lengths of parcelates (measured in char-
acters), z, their frequencies and y, the average lengths of characters (meas-
ured in components). The grey background of the cells is used to highlight
the omitted observations with a low frequency (z3 < 1). The values obtained by
their omitting (parameters A, b and coefficient of determination R?) are listed

in footnote no. 23.

TABLE 23
Language level L3: parcelate (measured in characters) — character
(measured in the average number of its components)

X, z, Y3

2 13 2.6154
3 2 2.8333
4 7 2.9643
5 4 3.0000
6 17 2.6176
7 14 2.8469
8 17 2.8382
9 15 3.0741
10 20 3.1450

11 17 3.0053
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As regards parcelates, the total number of their lengths is 34. Average
lengths of their characters oscillate within the interval of 2.62; 3.22». 1t is
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apparent that the sample text does not show the downward trend within
the characters’ lengths because they fluctuate around the previously cited val-
ues. The relationship of the inverse proportionality between the parcelate and
the character is not proved. Concerning frequencies, they do not have high val-
ues due to a relatively high number of various parcelates’ lengths. Despite this, it
can be stated that the most frequent parcelates are composed of 12 characters
(z3 = 35). The longest parcelates (x3 =30, 35, 38,42 and 49) appeared in the text

to the smallest extent (z3 =1).
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FIGURE 8 x
Graphical visualization of the observations presented in Table 23

Parameter b has a negative value, hence the sample text does not adhere
to the assumption of the MAL (cf. Table 24). As can be seen from the graph-
ical visualization, the decreasing and convex tendency of the curve defined
by the MAL is not observed. For this reason the mathematical model does
not prove any goodness-of-fit with empirically gained observations (the co-
efficients of determination R’ stated in Table 24 is valid for the increasing
tendency of the curve which is in direct contradiction to the assumption
ofthe MAL).
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TABLE 24
Parameter A, parameter b and coefficient of determination R?
for the mathematical model related to the observations presented

in Table 23%
Coefficient
Parameter A Parameter b of determination R2
2.7933 -0.0262 0.1435

It appears on the basis of the results obtained from the scientific article
that the existence of the parcelate — a hypothetical language unit determined
purposefully in accordance with the graphical and syntax principle — is not sup-
ported on this level. Nevertheless, its existence is not excluded because of cer-
tain factors which adversely affect the relationship between the units on this

level (cf. Discussion).

DISCUSSION
Of course, the existence of the relationship between the parcelate and the char-
acter was not proved be means of the MAL, but it is nevertheless necessary
to point out that there are several factors which could exert a strong influence
upon the invalidity of these language units’ relationship.

A different characteristic of the units could be considered as the first factor.
The parcelate measured in characters represents a variable construct. An author
of a text creates its length depending on his language intelligence and expressive
language skills without any restrictions. In other words, it can be said with just
a little exaggeration that the parcelate can be composed of an infinite number
of characters because its structure is not invariable. On the contrary, the char-
acter measured in components represents a constituent with a constant length.
It means that it has an unchanging fixed structure which cannot be modified
by authors. Furthermore, this unit is tied up with a certain meaning which is

restricted by rules for its usage. As a consequence, in most cases this restriction

23 After omitting observations with the lowest frequency (23 < 1): parameter A =2.6651;
parameter b = —0.0484; coeflicient of determination R = 0.4615.
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does not allow purposely substitution of individual characters by alternatives
composed of a lower or a higher number of components. In comparison with
the parcelate, the character’s length (i.e. number of components) is completely
independent of the author; hence their mutual relationship could be signifi-
cantly interfered with this contrast.

Not only the parcelate and the character, but also the component could exert
a strong influence on the unsuitability of the mathematical model. As mentioned
in subchapter 2.3, owing to the absence of a universally valid component defini-
tion, the character can be divided into components according to numerous ap-
proaches. Even the choice of a certain segmentation method does not have to be
definitive because there is a possibility of its diversification into subsequent ap-
proaches, as was already demonstrated by fonts’ variability (cf. Table 6). In addi-
tion, while the MAL can be valid on language level L4 on the basis of a selected
component definition, nevertheless, in the case of the higher language level L3 it
does not have to hold true because this definition does not have to represent an ap-
propriately selected approach for this level. The relationship of these language
units will stay an object of research and it will be analysed on the basis of different
component definitions which will be verified by means of the MAL.

The invalidity of the mutual relationship on this level could also alert
to an insufficient amount of language units and levels. The parcelate is com-
posed of a certain number of characters which are regarded as independent en-
tities. It should be noted that Chinese characters lost a logographic attribute due
to the formation of polysyllabic words. Hence they started to be connected with
other characters which resulted in the existence of a certain relationship between
them (i.e. absent language levels). However, these experiments ignore this rela-
tionship owing to the hypothesis formulated on the basis of the graphics which,
unfortunately, does not allow Chinese texts to reflectit. Linking the parcelate and
the character into a language level on the one hand and omitting a language unit
which is higher than character and lower than parcelate on the other hand could
bring about a loss of the mutual relationship of inverse proportionality between
an absent unit (the construct) and the character (the constituent) and between

the parcelate (the construct) and an absent unit (the constituent).
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The question is which language unit is missing between the parcelate and
the character? A word could be the answer. Linking the word with other units
could lead to the acquisition of the following language units (cf. Figure 9) and
levels (cf. Table 25).

stroke character N parcelate paragraph

component word /N sentence
y N
\\_/'/

FIGURE 9
The language unifs including the word

TABLE 25

The alternative language level Li including the word, x; construct, y,
constituent

Source: created by authors

Language level Li Language level Li
« word « parcelate
i measured in characters i measured in words
character word
Y, measured in the average Y; measured in the average
number of its components number of its characters

Due to the fact that the word has been included as another language unit,
the graphical principle, which was crucial for the determination of the units
in these experiments, has to be left aside. Maintaining the graphical principle is
not admissible because the graphics of texts written in Chinese characters does
not use a space between words. Therefore, the alternative ofan orthographic word
cannot be taken into account, as a result of the missing function of Chinese texts
to distinguish this kind of a word from each other. It is obvious that it should be

necessary to choose another criterion, such as semantic, syntactic etc.
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Because of the need to verify this assumption, co-author L. Matouskova per-
formed a sub-experiment (cf. 4.6.2.) which tested the validity of a mutual relation-
ship between a syntactic word, which represents a construct measured in charac-
ters, and the character, which is a constituent measured in components. Although
the empirically gained observations showed a minimal goodness-of-ft with
the mathematical model of the MAL, it is necessary to conduct other experiments
which will verify the chosen definitions of a word and give precision to them.

In connection with the absence of a language unit, frequency of constructs’
lengths on the lowest language level z, should also be taken into account as one
of the factors. The average lengths of characters y . oscillate in the interval of (2.62;
3.22>. It means that every parcelate is composed of characters consisting, on aver-
age, of 2 or 3 components. Regarding the number of occurrences of these charac-
ters, they comprise not only the largest proportion of the total amount of various
characters used in the text, i.e. 50.07 % (which means 381 out of 761 characters), but
also the majority of the total amount of all characters used in the text, i.e. 48.98 %
(which means 2,525 out of 5,155 characters), cf. Table 26, Figure 10 and 11.

It seems that in connection with the high frequency of these characters
and simultaneously with the absence of a language unit and level, the averaging
lengths of characters in every parcelate could lead to aloss of nuances. This could
be why the average lengths of characters have similar values. The addition of an-
other language unit could bring about substantial differences between average
lengths of characters and consequently it could reveal a mutual relationship be-

tween the absent language unit and the character.

TABLE 26

Outline of character frequency related to the observations presented

in Table 17

Total amount of various Total amount of all
Length characters characters
of characters (without duplication) (with duplication)
(in

components) Number 7 Number %

of characters of characters

1-component 102 13.4034 789 15.3055
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Length
of characters
(in
components)
2-component
3-component
4-component
5-component
6-component
7-component
8-component
9-component

Total

Frequency of various characters according to the
number of components (without duplications)

250

Total amount of various
characters
(without duplication)

Number
of characters

174
207
141
74
38
18
6
1
761

%

22.8647
27.2011
18.5283
9.7240
4.9934
2.3653
0.7884
0.1314

Total amount of all
characters
(with duplication)

Number
of characters

1,240
1,285
995
540

FIGURE 10

Lengths of characters (in components)

%%

24.0543
24.9273
19.3016
10.4753
2.5994
3.1620
0.1552
0.0194

M 1-component
W2-component
M 3-component
W 4-component
M 5-component
M 6-component
E7-component
E8-component

E@9-component

Graphic representation of the frequency of various characters ac-
cording to the number of components, related to the data presented

in Table 26



The application of the M-A law to the scientific text | 75

Frequency of all characters according to the number of
components (with duplications)

1400
1285

1200
W 1-component
1000 W 2-component
M 3-component

800
W 4-component
H 5-component

600
E6-component
400 E7-component
[E8-component
200 [E@9-component

0 N .
Lengths of characters (in components)
FIGURE 11

Graphic representation of the frequency of all characters according
to the number of components, related to the data presented in Table 26

The last factor could be the Chinese script simplification which was realized
in the 1950s and 1960s. The aim of this reform was to simplify almost 3,000 tra-
ditional Chinese characters by declining the number of their strokes. As a con-
sequence, the interventions reduced not only substantial differences in numbers
of strokes within these characters, but also differences in the numbers of their com-
ponents to a considerable extent. For this reason, it is necessary to conduct an anal-
ysis which will focus on the comparison of the traditional set of Chinese charac-
ters with its simplified variant. A crucial finding of the analysis will be the number
of occurrences of characters consisting of 2 and 3 components. Testing the influ-

ence of the reform will be the objective of a subsequent experiment.

3.6.3 Language level L2
SENTENCE - PARCELATE
Table 27 shows the observations empirically obtained by quantification

of the scientific article: x, represents the lengths of sentences (measured
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in parcelates), z, their frequencies and y, the average lengths of parcelates
(measured in characters). The grey background of the cells is used to highlight
the omitted observations with a low frequency (zl <2). The values obtained by
their omission (parameters A, b and coefficient of determination R?) are listed

in footnote no. 24.

TABLE 27
Language level L2: sentence (measured in parcelates) — parcelate
(measured in the average number of its characters)

X, z, Y,
1 18 16.9444
2 27 15.1852
3 30 15.8778
4 16 14.0469
5 6 11.7667
6 6 12.8333
7 2 11.7143
8 5 13.1000
9 2 11.0556

As can be seen from Table 27, 9 various lengths of the sentences occur.
The average lengths of the parcelates appear in the interval of <(11.06; 16.94> and
with the exception of three cases (i.e. sentences composed of 3 (y2 = 15.88),
6 (yz = 12.83) and 8 parcelates (yZ: 13.10)) they show a decreasing tendency
while the sentence lengths increase. Hence the relationship of the inverse
proportionality between variables is proved. As regards frequency, observa-
tions with the highest frequency (zz > 27) are sentences composed of 2 and 3
parcelates. Sentences composed of 7and 9 parcelates belong to the least frequent

(z,=2) constructs on this level.
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FIGURE 12
Graphical visualization of the observations presented in Table 27

That is clear evidence that a positive value of parameter b (cf. Table 28) and

adecreasingand convex curve visualizing the relationship between the language

units on this level adhere to the assumptions of the MAL. It can be concluded

that its mathematical model reveals a wide goodness-of-fit with the empirically

obtained observations; the value of the goodness-of-fit adds up to almost 0.79
(cf. Table 28).

TABLE 28

Parameter A, parameter b and coefficient of determination R?

for the mathematical model related to the observations presented
in Table 27

Parameter A Parameter b Coefﬂ.aer‘ﬂ a
of determination R
17.4816 0.1827 0.7862

24

After omitting the observations with the lowest frequency (z2 =2): parameter A = 17.1221;
parameter b= 0.1542; coefficient of determination R* = 0.7167.
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Although the validity of the parcelate was not verified on the previous level,
there is clear evidence on the basis of the results gained from the scientific article
that this hypothetical language unit exits and it has proved itself as a valid lan-

guage unit on this level.

DISCUSSION

Let us return to the deviations occurring in the average parcelates’ lengths.
The increasing tendency of 3-parcelate sentences could be closely connected with
punctuation marks and their functions. Subsequent calculations showed that 15
out of the total amount of these sentences (i.e. 30) have a higher average length
of their parcelates than 2-parcelate sentences (yl > 15.19). On the basis of the used

punctuation marks it is possible to divide these 15 sentences into 3 groups.
1. The first group is represented by S sentences without any particularities.

2. The second group embraces 3 sentences using an enumeration comma. As
mentioned earlier (cf. subchapter 2.3), this punctuation mark separates parts
of a sentence in a coordinate relationship and for this reason it is not valid
to define borders of parcelates. Hence, these parts of a sentence comprise

anindivisible part of a parcelate and thereby they increase its length.

3. The third group involves sentences containing the quotation marks ()
and the title marks ({) ). Contents of these punctuation marks very sub-
stantially increase the total number of characters in a parcelate and con-
sequently its average length to a larger extent than in the previous group
of sentences. These punctuation marks appeared in 7 sentences, 3 of them

also include the enumeration comma or commas.

Table 29 presents 3 sentences in which a combination of the previously
mentioned punctuation marks (enumeration comma, quotation marks, title
marks) was used. Every sentence is divided into three parcelates which are

accompanied by the numbers of their characters and the total average lengths
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of parcelates within the whole sentence. The punctuation marks are high-

lighted in bold type.

TABLE 29

Illustrations of the sentences composed of 3 parcelates with their
average lengths measured in characters

Source: (Li, 2013); created by author

Parcelates of the sentences of ljl:‘;‘::;rs
201243 A 2 H, 6
b2, 581 RTEZAURRN GEF A5 F 5 HE 5~ 5%
Al fgmEY
EA ERE T RE S FAEE S S5 5 H AR 20
Average length 18
ER BRI SHFIRRSE S RRF MR F RIS 2
ZTERTA,
2008 £F 12 7 29 HISCRFR 55 ENRIHAOL T A S BT 30
KRG,
E.':.j,',“ UIRE R “EUFHIE S BB S AR N AR F RS R %
w7
Average length 29.67
£ 2010, 2011 “EJbRT “Pi” L, 10
B AKARF IR B AE SR T CRT R R F Ik @
WY A CnsmiE S Sc R, (REES R EY BRI,
T G I R R T 3 A RIRER & 01U L. 24
Average length 27.67

Regarding the remaining deviations, the increases could also be connected
with the above mentioned punctuation marks simultaneously with low frequen-
cies of the observations.

Finally, it is crucial to point out that the wide agreement between the math-

ematical model of the MAL and the empirically gained observations could be
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caused by the length’s variability of both units. The previous subchapter ex-
amining language level L3 cited that one of the reasons causing the low agree-
ment could be the different characteristic of the language units: the parcelate
represents a construct with a variable length and the character is a constituent
with an invariable length (cf. 3.6.2). In the case of language level L2 the lengths
of both language units are variable, in other words the Chinese language users
form their length in accordance with their language intelligence and expressive
language skills. Owing to the elimination of invariability, the mutual relation-
ship is not disturbed which could result in the positive effect on the wide good-

ness-of-fit on this level.

3.6.4 Language level L1

PARAGRAPH - SENTENCE

Table 30 presents the observations empirically obtained by quantification
ofthe scientificarticle: x, represents the lengths of paragraphs (measuredin sen-
tences), z, their frequencies and y, the average lengths of sentences (measured

in parcelates).

TABLE 30
Language level L1: paragraph (measured in sentences) — sentence
(measured in the average number of its parcelates)

X, z, Y,
2 8 4.2500
3 3 4.4444
4 3 3.2500
5 4 3.7000
6 5 2.8667
7 2 2.4286

11 1 2.0909
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The sample text establishes 7 various lengths of the paragraphs. The average
lengths of the sentences appear between 2.09 and 4.44 parcelates. With the ex-
ception of 2 instances the sentence lengths show a downward trend. The oppo-
site tendency is observed in the case of paragraphs consisting of 3 (yl =4.44)and
5 (yl = 3.70) sentences. Despite this, the sentence lengths decline with the in-
creasing paragraphs’lengths and thus the relationship of the inverse proportion-
ality is valid. As regards frequency, the most frequent constructs are the shortest
paragraphs (z = 8); on the contrary, the longest paragraph appeared in the arti-

cle only once.
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FIGURE 13
Graphical visualization of the observations presented in Table 30

As can be seen from Figure 13, a positive value of the respective parameter
b (Table 31) is responsible for the decrease and the convexity of the curve. It is
apparent that the relationship between the paragraph and the sentence defined
by the MAL is valid. The value of a goodness-of-fit of the mathematical model

with the empirically gained observations exceeded 0.85.
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TABLE 31
Parameter A, parameter b and coefficient of determination R?
for the mathematical model related to the observations presented

in Table 30%
Coefficient
Parameter A Parameter b of determination R?
6.5604 0.4636 0.8535
DISCUSSION

Let us consider the earlier mentioned deviations, ie.y =444 and y,=3.70.As
in the previous subchapter, the average lengths of sentences related to individual
paragraphs were calculated in order to reveal which of them caused this increase.
In the case of the 3-setence paragraphs, the value y, =4.25 (i.e. the average length
of sentences of the 2-sentence paragraphs) was exceeded by 2 sentences. Both
of them contained a semicolon. The same findings were observed in the case
of the second deviation. Although the value y =3.25 (i.e. the average length
of sentences related to the 4-sentence paragraphs) was exceeded in all cases, two
of them, which has the greatest difference between the own average length and
the value 3.25, also embraced this punctuation mark.

In accordance with General rules for punctuation the semicolon represents
a type of a comma. It is used to separate those clauses which make up a part
of a compound or complex sentence and which are in a coordinate relationship.
The semicolonis also inserted between clauses on the firstlevel of a multiple sen-
tence which are not in a coordinate relationship; cf. (GB/T 15834 - 2011,2012,
p. 6). The Chinese Baidu Baike encyclopaedia cites the semicolon as a punctua-
tion mark which is on the border between the comma and the full stop, cf. (Fen-
hao, ©2013).

The disputable function of this punctuation mark could exert a strong influ-
ence on the deviations in the average lengths of sentences y . Therefore a sub-ex-

periment considering the semicolon as a punctuation mark valid for the border

25 Inthe case of this language level it was not appropriate to omit the empirically gained
observations with a low frequency due to their small number.
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of sentences was conducted. The sentence represents not only a constituent
of the immediately higher language unit, but also a constructof the immediately
lower language unit, hence it was inevitable to implement the sub-experiments
on both language levels. The sub-experiments are marked according to the re-
spective language level (i.e. 1 and 2) and the respective sample text (i.e. A).

The gained results are stated below.

SUB-EXPERIMENTS 1A AND 2A

Table 32 and 33 show the observations empirically obtained by quantification
of the scientific article in which the semicolon was considered to be the border
of sentences.

Table 32 is concerned with the data acquired from the language level par-
agraph — sentence. x,, represents the lengths of paragraphs (measured in sen-
tences), z,, their frequenciesand y, , the average lengths of sentences (measured
in parcelates).

Table 33 is concerned with the data acquired from the language level
sentence — parcelate. x,, represents the lengths of sentences (measured
in parcelates), z,, their frequencies and y,, the average lengths of parcelates

(measured in characters).

TABLE 32 TABLE 33
Sub-experiment L1A - Sub-experiment L2A - Language
Language level L1: paragraph level L2: sentence (measured
(measured in sentences) — in parcelates) — parcelate
senfence (measured (measured in the average
in the average number of its number of its characters)
parcelates)
XIA zlA ylA x2A zZA y2A
2 8 4.2500 1 20 16.8500
3 1 3.6667 2 36 14.8472

4 5 3.4000 3 36 15.0741
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xlA ZIA yIA x2A ZZA y2A
5 2 3.5000 4 20 13.4125
6 7 2.9762 5 4 13.5500
7 2 2.4286 6 5 12.8667
1 1 2.0909 8 2 12.0000
9 2 11.0556

Let us begin with language level L1 (Table 32). The number of the various
paragraphs’lengths remained equivalent (i.e. 7). Concerning the average lengths
of sentences, the highest value of the interval, in which they appear, declined.
The average length of the sentences of the 3-sentence paragraph decreased by
the alternative segmentation approach from 4.44 to 3.67, hence the sentences
related to the 2-sentence paragraph (yl 4= 4.25) became the constituents with
the highest average length and the deviation was eliminated. The lowest value
of the average length remained equivalent (ym =2.09). The deviation occurred
only in the case of average length of the sentences of the 5-sentence paragraph
(yl A= 3.50) probably due to its low frequency. Apart from this sole instance,
the values of the average lengths show a decreasing tendency with an increase
in the constructs’ lengths. It can be concluded that in the case of the alternative
segmentation approach the relationship of inverse proportionality between
paragraph and sentence also occurs. As regards frequency, the most frequent
constructs remain the shortest paragraphs (z, , = 8) and the least frequent con-
struct remains the longest paragraph (zl W= 1). As a consequence of the alterna-
tive segmentation, the frequency of other observations changed: the increase is
observed within paragraphs composed of 4 (from 3 to 5) and 6 sentences (from
S to 7); the decrease within paragraphs composed of 3 (from 3 to 1) and $ sen-
tences (from 4 to 2).

Next, let us turn to level L2 (cf. Table 33). The alternative segmentation
approach eliminated sentences composed of 7 parcelates, hence the number

of various sentences’ lengths is reduced from 9 to 8. The highest average length
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of parcelates declined from 16.94 to 16.85, the lowest remained equivalent,
i.e.(y,,=11.06). Contrary to the previous experiment, the decreasing tendency
of the average lengths was interfered only with two observations. The first in-
crease occurred within the averagelength of parcelates related to the 3-parcelate
sentences (y,, = 15.07). As mentioned earlier, this deviation could be caused
by punctuation (namely quotation marks, title marks). The second increase
is observed within the average length of parcelate of the 5-parcelate sentence
(7, = 13.55) probably due to its low frequency. In spite of this, the relation-
ship of the inverse proportionality between the sentence and the parcelate has
emerged. Observations with the highest frequency remain sentences com-
posed of 2and 3 parcelates (ZZA =36).Sentences composed of 8 and 9 parcelates
belong to the least frequent (z,, = 2) constructs on this level. Due to the alter-
native segmentation, the values of frequency changed almost within all ob-
servations: the increase is observed within sentences composed of 1 (from 18
to 20), 2 (from 27 to 36), 3 (from 30 to 36) and 4 parcelates (from 16 to 20);
the decrease within sentences composed of 5 (from 6 to 4), 6 (from 6 to S) and
8 parcelates (from S to 2).

Both segmentation approaches based on the different understandings
of the semicolon proved that the relationships of the inverse proportionality
between the construct and the constituent are valid on both language levels. It
should be noted that the deviations from the downtrend of average constituents’
lengths appeared to a lesser extent in the case of the alternative segmentation
approach. The following graphical visualizations and value of a goodness-of-fit
show to what extent the semicolon’s function of separating sentences has influ-
enced the results.

Positive values of both parameters b (cf. Table 34 and 35) are responsi-
ble for the decrease and the convexity of curves visualizing the mutual re-
lationship between the variables defined by the MAL. Regarding the value
of the goodness-of-fit, the coefficients of determination R” have a higher value
than in the original experiment. In the case of language level L1, R* increased
from 0.8535 to 0.9041 and in the case of language level L2 R* rose even more
sharply — from 0.7862 to 0.9173.
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Graphical visualization of the observations presented in Table 33
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TABLE 34
Parameter A, parameter b and coefficient of determination R?
for the mathematical model related to the observations presented

in Table 322%
Parameter A Parameter b Coefﬁ.mer.\f a
of determination R
5.9661 0.4179 0.9041
TABLE 35

Parameter A, parameter b and coefficient of determination R?
for the mathematical model related to the observations presented

in Table 33%
Parameter A Parameter b Coefﬁ.mer.ﬂ f
of determination R
17.2152 0.1737 0.9173

Replacement of the semicolon by the full stop does not change the con-
dition in determining borders of the pacelate. Hence this language unit re-
mains valid.

It is evident from the results obtained by segmentation based on the semi-
colon’s function of separating sentences that this punctuation mark inclines to-
wards the full stop. The question arises as to whether or not the semicolon’s func-
tion is disputable and as to whether or not its disputable function is influenced by
the punctuation whose usage has not a long tradition in Chinese texts.

The punctuation was gradually integrated into the written Chinese lan-
guage in the 20" century. Until then punctuation marks were used in the Chi-
nese texts only sporadically and they often appeared in a form of specific symbols

whose functions resembled the functions of Western punctuation (for further

26 Inthe case of this language level it was not appropriate to omit empirically gained observa-
tions with alow frequency due to their small number.

27 Inthe case of this language level it was not appropriate to omit empirically gained observa-
tions with a low frequency due to their small number.
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information cf. Biaodian fuhao, ©2013).In the second decade of the 20" century
Chinese scholars invested a great effort into the implementation of the punctua-
tion based on the Western punctuation marks into Chinese texts. The first work
using the punctuation was published in 1919 and its title is Outline of the History
of Chinese philosophy (Zhdnggué zhéxuéshi dagang, HEPZH
KZN) written by Chinese philosopher and writer Hu Shi (Hi  Shi, #i&),
(Biaodian fuhao, © 2013). Finally, in 1951 the Chinese government published
a document summarizing the rules for its usage. Owing to a few punctuation
modifications emerging over the course of the following four decades, the Gen-
eral rules for punctuation (Biaodian fuhao yongfa, brEAF 5 HE)
from 1951 were updated and published in 1990 again, for further information
cf. (Biaodian fuhao yongfa, © 2013).

In view of this fact it is necessary to conduct subsequent experiments fo-
cused on the influence of the punctuation upon the mutual relationships be-
tween the language units in the context of its development.

Subsequent quantitative analyses, applied to sample texts whose length is
greater than the length determined for the purpose of this experiment, should
also be aimed at the paragraph.

3.6.5 Conclusion
Let us summarize the results obtained by the quantitative analysis of the sci-
entific text by means of the MAL. As regards the lowest language level, the ex-
istence of the mutual relationship between the character and the component is
valid. Not only the MAL represents an adequate and well-fitting mathematical
model, but has also an extremely goodness-of-fit with the empirically gained ob-
servations (R* = 0.9061). Our assumption is that on this level the sample text
adheres to the assumptions of the MAL in an almost perfect fashion probably
due to the identical size of the graphic field.

On the contrary, the next language level represented by the parcelate
and the character does not show an agreement with the mathematical model
of the MAL because the obtained results contradict the assumption of this law.

There was a discussion about several causes, such as the different characteristic
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of the units, or, more precisely, the variable length of the parcelate and the invari-
able length of the character; absence of a universally valid component definition;
the insufficient amount of language units and levels, or, more precisely, an absent
language unit — the word; the high frequency of constructs’ lengths on the low-
est language level z e the high frequency of characters composed of 2 and 3
components and last but not least, the Chinese script simplification.

In the instance of the sentence and the parcelate constituting the higher lan-
guage level, the mutual relationship defined by the MAL is proved by the wide
goodness-of-fit whose value sums up to 0.7862.

The MAL also shows itself as an adequate and well-fitting mathematical
model in the case of the highest and last tested language level — the paragraph
and the sentence. Not only their mutual relationship is validated, but also
the goodness-of-fit has a very high value (R* = 0.8535).

It can be concluded that the existence of the mutual relationships between
units determined by the graphical principle was proved on three language lev-
els: character —component, sentence — parcelate and paragraph — sentence.
The sole language level whose empirically gained observations did not show
the agreement with the mathematical model of the MAL was parcelate — char-
acter. The first assumption of the MAL as the adequate and well-fitting model
was confirmed in the case of two levels: character — component and sentence —
parcelate. The second assumption about the MALs invalidity was confirmed
only partially, i.e. in the instance of the language level parcelate — character.
Against expectation, the analysis of the last language level paragraph — sentence
revealed that the relationship between these units exists and thus our assump-
tion was contradicted.

Letusturnto the hypothesis which predicts thatiflanguage units of the con-
temporary written Chinese are determined on the basis of the graphical princi-
ple, the mutual relationships between them exist on respective language levels
and their validity is verified by means of the MAL. With regard to the compo-
nent as a hypothetical language unit, it can be stated on the basis of the gained
results from the scientific article that the component was verified as a valid

language unit; hence the hypothesis was proved in this case. In the instance
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of another hypothetical language unit — the parcelate, on the level parcelate —
character its existence was not supported; on contrary, on the higher language
level sentence — parcelate it was verified. According to the results it seems that
the parcelate could also be considered a valid language unit because on the level
parcelate — character there are several factors interfering the relationship be-
tween the units on this level.

This chapter also deals with two sub-experiments. The first sub-experiment,
related to the lowest language level, i.e. character — component, was performed
on the identical sample text transformed into the traditional set of Chinese
characters. The sub-experiment verified both the existence of the component
and existence of the relationship between the character and the component.
The mathematical model of the MAL showed an extremely wide goodness-of-fit,
its value is the highest, i.e. R? = 0.9597, within the whole experiment. The sec-
ond sub-experiment tested the identical sample text regarding the semicolon
as the border of sentences. It examined two language levels, namely sentence —
parcelate and paragraph —sentence, and its results did not contradict the assump-
tion of the MAL. On the contrary, it revealed that the alternative segmentation
approaches showed itself as a more suitable method; the goodness-of-ht with
empirically obtained observation was higher than in the case of the original seg-
mentation approach. The value exceeded 0.9 within both language levels. The ex-

istence of the parcelate as a valid language unit was also supported.
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4. The application of
the Menzerath-Altmann law to the blog
article

This part of the work will deal with a quantitative analysis of the artistic style,
which is here represented by a blog article. To verify the hypotheses, the MAL
will be applied.

This part of the publication s divided into six sections. The first five subchap-
ters present individual steps of the experiment. Firstly, a suitable sample text will
be chosen according to the given criteria and there will also be given reasons
for that choice. Consequently, the language units and the language levels, which
arose by an arrangement of language units into mutual relations, will be briefly
introduced in order to adhere to a sequence of the experiment. On every lan-
guage level, there will be inserted tables containing the necessary values. These
values will be used for calculating parameters and coeflicients of determination
and also for the construction of graphs. These steps will be carried out by means
of the statistical R program. The last sixth subchapter will interpret the acquired
data and it represents a gist of this chapter. The obtained results will be summa-

rized in the conclusion.

4.1 DETERMINATION OF THE CRITERIA FOR
THE CHOICE OF THE SAMPLE TEXT AND THEIR
EXPLANATION

In subchapter 2.1, it was said that over the course of choosing the sample texts
it is necessary to comply with the criteria established for the selection of appro-
priate samples. Requirements on which the major emphasis is placed and from
which other criteria arose are focused on the synchronic point of view in explor-
ing Chinese language. With regard to the synchronous aspect of the research
the first applied criterion is to select a sample text which is written in the stand-

ard form of contemporary written Chinese. Next criterion is to choose a sample
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text which is written in simplified characters (the youngest variant of Chinese
characters, i.e. ka1sh, f§5). It follows that the author has to originate from
mainland China and has to use a simplified Chinese character set. The third cri-
terion — the choice of stylistic styles — is based on the comparison of different
stylistic styles, hence the artistic style which supplements the already tested sty-
listic styles was chosen. Following the fifth criterion, the analysed sample text
has to reflect the contemporary language, therefore, the sample text should be
the most current and should not be older than eleven years, i.e. should be pub-
lished after 2002. The sample text has to have a distinct beginning and end and
should not be interrupted by images, charts or tables. Based on the already per-
formed experiments the sample textlength has to be in the range 0f2,500-3,500
Chinese characters. According to the last criterion, the author of the sample text

has to be reputable and renowned.

4.2 THE CHOICE OF THE SAMPLE TEXT

In the course of selecting the sample, it was necessary to choose the text which is
written in a certain type of the artistic style which is read by wide circles. Based
on this condition, the blog article was chosen as an appropriate sample text
for this experiment.

The first step was to choose a contemporary Chinese blogger. Several
conditions were set before choosing the most appropriate author. Accord-
ingly, this was not a completely random choice. The most appropriate author
uses vocabulary influenced by foreign languages as little as possible. That is
why it is necessary to take into account whether the author studied abroad
or stayed there for a long time. Another condition was that his or her profes-
sion is not connected to journalism (if yes this profession could influence his
style of writing). Last but not least, the aim was to find an article that belongs
to the artistic style.

Alist of Chinese bloggers on Wikipedia served as a source for a general over-
view (Category: Chinese bloggers, 2013). Then basic information about every

mentioned blogger was found out on the Chinese Baidu baike encyclopedia,
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and if these authors met the established criteria, their blogs were examined and

the visit rates of individual blogs were found out.

Bloggers who are listed in the following table were investigated

(c.f. Table 36):

TABLE 36

Contemporary Chinese bloggers

Source: created by author

Names
of bloggers

Han Han

Kong
Qingdong

Li
Chengpeng

Murong
Xuecun

Muzi Mei

Ran Yunfei

Rao Xueman

Liu Mangyan

Sima Nan

Vivibear
/ Zhang
Weiwei

Chinese
characters

e

] Tt

Blog visit rate
(to the date
November 11,
2013 (18:40))

595,656,098

81,094,125

7,311,776

3,490,721

2,487,952

2,891,015

1,758,135

3,962,433

711,573

29,066,823

Link

http://blog.
sina.com.cn/s/
blog_4701280b0102¢e7er.
html

http://blog.sina.com.
cn/u/1198367585

http://www.weibo.com/
lichengpeng

http://blog.sina.com.cn/
hawking

http://muzimeiriji.blog.
sohu.com

http://tufeilaoran.
blog.163.com/

http://weibo.com/
raoxueman

http://blog.tianya.cn/
blogger/blog_main.
asp?BloglD=19329

http://weibo.com/
simanan

http://blog.sina.cn/
vikingbear333
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Blog visit rate

Names Chinese (to the date Link
of bloggers characters November 11,
2013 (18:40))
Wang Keqjin Fri#) 7,544,517 hﬂp://\;\éqhzgggﬂ;]'blog'
. . i s http://blog.sina.com.cn/
Xu Jinglei R 312,455,983 sl
; e http://zengjinyan.
B _

HEE) e A wordpress.com/
Zhou https://www.zuola.com/;
Shuguang JEEESG - http://www.zuola.com/

weblog/

From these authors, the most appropriate seemed to be blogger Han
Han (H&n Hé&n, 7€), because he meets all the criteria and on top of that
the most readers have visited his blog (more information about the author
see below). One of the articles posted on his blog was chosen as a sample text
for this experiment.

Regarding the choice of the article, it was necessary to follow criteria con-
cerning contemporarity and length of the sample text. Hence, when selecting
the appropriate article, it was proceeded from the most recently added arti-
cles which simultaneously satisfied the determined length (i.e. 2,500-3,500
characters). Besides these criteria, the number of views of the individual
articles was taken into account and the article with a high number of views
was chosen.

With regard to the given criteria the article Life as I understand it (W6 sud
17ji& de shénghud, FPTHAAEIIATE), (Han, 2012) was chosen since
it meets all the criteria. The article was posted on 20™ June 2012, it is written
in simplified characters and contains 2,641 characters. The beginning and
the end of the text are clearly distinguished and there are no embedded pictures
or graphs, therefore, this article can be considered to be a coherent text. Accord-

ing to the information on the author’s blog, 963,831 readers have already seen
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this text (to 16™ November 2013). The sample text is inserted into the attach-
ment under the name Sample B (cf. Appendix 2).

HAN HAN (HAN HAN, H¥)

Han Han is a popular Chinese writer, blogger, professional rally driver,
musician, and also founder and chief editor of the Party literary magazine
(Diichang tudn, JMEH]), which was first published in 2010, but it lasted
only the firstissue (the second issue was long overdue but finally did not occur)
(Watts, 2010).

Han Han was born on 23 September 1982 in Shanghai. He began pub-
lishing his first works when he was attending junior middle school (Han Han,
©2013).1n 2000, he broke through the literary scene with his bestseller Triple
door (Sanchéng mén, =HJ']), (Elegant, 2009). In 2005, he founded his
blog, which became the most popular blog in China in 2009 (Elegant, 2010).
“His caustic commentary on current events gives voice to populur outrage at oﬁcial
corruption and abuse of power, while avoiding direct attacks on the government that
might result in censorship of his blog” (Abrahamsen, 2012). Han Han ranks among
the young generation of writers who are known as the post-80s generation. He
has published many prosaic collections and novels. His works usually arouse
a great interest and vigorous discussion. In May 2010, he was ranked on the list
of the one hundred most influential people in the world by the Time magazine.
His blog has registered over 595 million hits up to now so it is the best-read blog
not only in China but also in the world (Pilling, 2012).

LIFE AS | UNDERSTAND IT (w0 sud LIJIE DE SHENGHUO, B FTHARMIER)
The article Life as I understand it is the subject of this experiment, therefore, its
structure and other features should be introduced in the first place because they
can influence the results of the experiment. As mentioned above, this article is
a coherent text and except the title, the author name and web link there are no
interruptions such as pictures or graphs.

The article consists of 2,365 characters (these data also include punctuation

marks). Itis organized into 12 paragraphs which are clearly separated in the text.
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Each paragraph begins with an indentation at the edge of the paper and the par-
agraphs are separated by an inserted blank line.

Dueto the fact that the author comes from mainland China, the article is writ-
ten in simplified characters. At present time, English words often occur in blogs
and forums written in Chinese and authors of these words use Latin to write them
down. However, in this article, Han Han does not use any foreign word and he
uses Chinese character even in case when a variant form written in Latin letters
is possible to use. E.g. vulgar word “pretentious bastard” (zhuangbi, 2i#) is
written down by two Chinese characters instead of a variant expression 3¢ B (the
fourth paragraph) as well as another vulgar word “fucking awesome” (niub1i,
2}3& ) which can be also written as “*B (the tenth paragraph).

As regards numbers, the author uses Chinese characters in the most cases
and he uses Arabic numerals only rarely. Number 30 written in Arabic numerals
represents only one exception (in the tenth paragraph). It is used in the phrase
“thirty years” (sanshi nian, 30 4F). In this case number 30 is formatted
in the second way in which the digits adjoin together (cf. subchapter 2.3). There-
fore, number 30 is regarded as one character.

The text operates only with four kinds of Chinese punctuation marks,
namely, a comma, a full stop, a question mark and a colon (cf. Table 37). From
the article it is apparent that the author probably tries to choose a simpler struc-
ture of the text and therefore uses only basic punctuation marks. He even does
not use quotation marks in the parts where he describes a conversation with his

friend. The direct speech is not marked in any way.

TABLE 37
Punctuation marks used in the blog article
Source: Chinese terminology from (Biaodian fuhao, © 2013); created

by author
English R Pinyin Characters
terminology marks

Comma , douhao EE
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teri:i%gslggy Punnc";:lurzion Pinyin Characters
Full stop . juhao iy

Question mark 2 wénhao =S
Colon : maohao g2e

4.3 DETERMINATION AND DEFINITION OF THE LAN-
GUAGE UNITS AND LANGUAGE LEVELS

A precise determination of language units is a fundamental step for any sim-
ilar experiment. This experiment is built on a previous experiment in which
the language units have already been precisely determined. It is important
to follow the same definitions because of the possibility to compare the results
of both experiments. The precise determination of the individual language
units is specified in subchapter 2.3. The language units for these experiments

are as follow:
stroke — component™® — character — parcelate® — sentence — paragraph.

By linking the above mentioned language units together the four language
levels, on which the validity of the MAL is examined, arise. Let i be a natural
number representing four language levels, where i = 1 represents the language
level paragraph — sentence, i = 2 language level sentence — parcelate, i = 3 lan-
guage level parcelete — character and i = 4 language level character — component,

thus the value oficanbei=1,2,3,4.

28  Ahypotheticallanguage unit.
29 Ahypothetical language unit.
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TABLE 38
Language levels Li, x; construct, y, constituent, (i=1, 2, 3, 4)
Source: created by authors

Language level L4 Language level L2
« character X sentence
4 measured in components 2 measured in parcelates
component parcelate
Y, measured in the average Y, measured in the average
length of its strokes length of its characters
Language level L3 Language level L1
« parcelate « paragraph
3 measured in characters ! measured in sentences
character sentence
Y3 measured in the average Y, measured in the average
length of its components length of its parcelates

4.4 SEGMENTATION AND QUANTIFICATION OF
THE SAMPLE TEXT

The subject of quantification of this part is the blog article Life as I understand
it. Quantification will be carried out throughout the whole text with the excep-
tion of the title and formalities such as date of the issue, the author’s name and
the link. In comparison with the scientific text whose structure is more compli-
cated, the blog article is not further subdivided.

On the basis of determined language units the selected article was seg-
mented in the Microsoft Excel program and then the same program was used
for quantifying the text. Due to this step, tables with the necessary data for X,
(length of construct) z, (frequency) a y, (length of constituent) were obtained.
Segmentation and quantification was carried out on all of the mentioned lan-

guage levels L4-L1.



The application of the M-A law to the blog article | 99

4.5 TESTING THE MODEL RELIABILITY BY MEANS
OF STATISTICAL METHODS

The data from tables obtained by quantification of the article were used as an in-
put data for the statistical R program. On account of these data it was possible
to calculate parameters A, b and coefficients of determination R” and to con-
struct graphs. Parameters A, b and coefhicients of determination R? were calcu-
lated by the method of a simple linear regression in the R program (cf. subchap-
ter 2.5, footnote 12), which was applied to a truncated mathematical formula
of the MAL.

Observations which are insignificant due to their low frequency in com-
parison with other observations (so-called extremes) are statistically treated
on every language level. Values obtained by removing them are always listed
in the footnotes which relate to the table showing parameter A, parameter b and

the coeflicient of determination R>.

4.6 INTERPRETATION OF THE THE ACQUIRED DATA

The following section of this work is focused on the interpretation of the ac-
quired data, tables and graphic visualizations. This is a very important part
of the experiment, therefore it is the largest subchapter of Chapter 4. The inter-
pretation is proceeded from the lowest language level L4 (character — compo-
nent) to the highest language level L1 (paragraph — sentence). The results and
conclusion obtained from all four language levels are summarized at the end

of this subchapter.

4.6.1 Language level L4
CHARACTER - COMPONENT
Table 39 presents observations empirically obtained by quantification
of the blog article: x, represents the lengths of characters (measured in com-
ponents), z, their frequencies and y, the average lengths of components
(measured in strokes).The grey background of the cells is used to highlight

the omitted observation with a low frequency (z, = 1). The values obtained by
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its omitting (parameters A, b and coefficient of determination R?) are listed

in footnote no. 30.

TABLE 39
Language level L4: character (measured in components) —
component (measured in the average number of its strokes)

X, z, Y,

1 522 4.3544
2 670 3.3366
3 479 2.6200
4 323 2.1416
5 224 1.8652
6 58 1.9684
7 69 1.7329
8 14 1.7411

9 1 1.0000
10 S 1.6000

It is evident from Table 34 that there occur characters compounded of 1
to 10 components in the sample text. The average lengths of components appear
around the values within the interval of <1,00; 4,35». It is obvious from the data
that the average lengths of constituents decrease with the increasing lengths
of constructs. Thus the assumption of the MAL that construct is inversely de-
pendent on its constituents is fulfilled.

The most frequent characters are composed of two or three components.
Characters consisted of four components are also relatively highly represented.
As regards characters composed of five or more components, their frequencies
have a decreasing tendency. Observation x =9 showed the lowest frequency and

itis highlighted by the grey background of the cells in Table 39.
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FIGURE 16
Graphic visualization of the observations presented in Table 39

It is apparent from the graphic visualization that the tendency formulated

by the MAL has emerged and a mathematical model reveals an extremely wide

goodness-of-fit with the empirically gained observations; the value of its good-

ness-of-fit exceeded 0.86. The assumption of the MAL that parameter b is a pos-

itive real number is adhered to. Its positive value is expressed by the decreasing

and convex curve in the graphic visualization. The respective parameters A, b and

coefficient of determination R*are presented in Table 40.

TABLE 40

Parameter A, parameter b and coefficients of determination R?
for the mathematical model related to the observations presented
in Table 39%°

Coefficient
Parameter A Parameter b of determination R?
4.5461 0.5208 0.8698

30

After omitting the observation with the lowest frequency (14 =1) parameter A = 4.3123;
parameter b= 0.4554; coefficient of determination R*=0.9719.
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Table 39 and the graphic visualization indicate that the only observation
which deviates from the trend defined by the MAL is the character composed
of 9 components, namely the character # (zhou). This deviation is probably
caused by the low frequency of its occurrence — this character appears only once
in the article and another character consisted of 9 components which should in-
fluence the average length of 9-component characters is not arisen in the text.
Thus, this observation can be omitted. After omitting this sole observation,
the goodness-of-fit with the empirically gained observations would increase
to 0.97. In this case, the value of parameter A would be 4.3123 and the value
of parameter b would be 0.4554.

From the obtained data it is obvious that the assumption of the MAL
emerges on language level L4. On the basis of the results obtained from the blog
article, it seems that the component — a hypothetical language unit determined
purposefully in accordance with the graphical principle — exists and it has

proved itselfas a valid language unit on this level.

DISCUSSION

The question arises what caused such a wide agreement with the mathemat-
ical model of the MAL and how it is possible that the structure of characters
strictly complies with the tendency defined by the MAL. One possible explana-
tion is that a graphic field in which the characters are written plays a major role
in the structure of characters. As noted above (cf. subchapter 2.3), the graphic
field always has the same size independent of the number of strokes or compo-
nents. Thus, the graphic field affects the organization of strokes and components
in the character.

If the character consists of a lower number of components, the compo-
nents might consist of more strokes because they can occupy more space and
their readability is not affected. One character composed of one component
(i.e. the character is identical with the component) can be constituted by
a complicated component because it has plenty of space and the component is
recognizable. In the case where characters have a small number of components,

the graphic field minimally limits the construction of the character.
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Ttwo tendencies which are connected with the number of components can
be observed. The first case includes characters constituting of more components.
If components are supposed to be separated from each other, they have to be
composed of a smaller number of strokes due to a limited space of the graphic
field and a requirement of readability. The more components the character has,
the less space every components has, thereby, the number of strokes of which
the component consists of decreases. Concerning the second tendency, char-
acters consisted of fewer components tend to be more complex because they
can be written into a larger space and at the same time they are easily recogniz-
able. Consequently, these components can be composed of a higher number
of strokes.

For easier reference, the examples of characters composed of higher and

lower number of components are listed in Table 41:

TABLE 41

An example of characters composed of one, nine and ten
components

Source: created by author

Character 2 & M P&
Number of components 1 1 9 10
Number of strokes 10 11 9 16
Average number of strokes 10 11 1 1.6

Tables 39 and 41 show that characters composed of one component are
in most cases composed of a greater number of strokes. The average number
of strokes of 1-component’s characters is 4.3544. These components can appear
within other characters, nevertheless, their occurrence probably decreases with
the increasing number of components in the character, because it might be diffi-
cult to recognise them in the character composed of more components.

As regards characters consisting of a high number of components, the aver-
age number of strokes per one component s significantly lower in this case (cf. Ta-

ble 41). Table 39 indicates that characters consisted of five or more components
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have less than two strokes per one component on average. These components
might be present as parts in other characters consisted of more components with-
out major restrictions since they can be easily distinguished.

Following the data from the previous experiment, it can be concluded that
these rules should be adhered to even more within traditional characters. This
set of characters was simplified to the current form within the reform which took
placein 1956 and 1964. The reform reduced the number of strokes within 2,236
characters, and thus, it simplified their structure. In comparison with simplified
characters, traditional characters should show a wider agreement with the MAL
because their original form is more complex and pressure of the graphic field
should be even more intense.

Co-author Tereza Motalova decided to verify to what extent the above men-
tioned rules are reflected in texts written in traditional characters. The original
sample text (Sample A, cf. Appendix 1) was converted into a traditional form and
subsequently quantified.

Based on the data obtained from sub-experiment 4A (cf. subchapter 3.6.1),
we found out that according to our expectation the value of agreement with
the MAL increased. This experiment confirmed that the pressure of the graphic
field within character with more complex structures is stronger.

The results obtained on this language level confirmed that a constant size
of graphic field plays an important role in the case of forming the relationships
between characters and components. These wide agreements with the math-
ematical model of the MAL can be caused by the fact that the components
in more complex structures have a smaller space, therefore, components have
to adhere to each other more tightly. If they touch each other, they create a new

component. Thus, this component is composed of more strokes.

4.6.2 Language level L3

PARCELATE - CHARACTER

Table 42 states observations empirically obtained by quantification of the blog
article: x represents the lengths of parcelates (measured in characters), z , their

frequencies and y, the average lengths of characters (measured in components).
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The grey background of the cells is used to highlight the omitted observations
with alow frequency (z, < 2). The values obtained by their omitting (parameters

A, band coefficient of determination R?) are listed in footnote no. 31.

. TABLE 42
Language level L3: parcelate (measured in characters) — character

(measured in the average number of its components)




106 | An Application of the M=A Law to Contemporary Written Chinese

Itis evident from Table 42 that the examined article contains 21 parcelates
with a different length. The shortest parcelate is composed of one character and
the longest parcelate consists of 23 characters. The average lengths of characters
on this language level obviously do not correspond to the presumption
of the MAL that claims that the average lengths of characters decrease with in-
creasing lengths of parcelates. On the contrary, the average lengths oscillate
around the values within the interval of <1,83; 6,5). Concerning the parcelate’s
frequency, the parcelates composed of 1, 18 and 23 characters (x3 = 1; 18; 23)
occur with the lowest frequency. These empirically obtained observations are

highlighted by a grey background in the table.

FIGURE 17
Graphic visualization of the observations presented in Table 42

It is obvious from the graphic visualization that agreement with the math-
ematical model of the MAL is minimal (the value of agreement is 0.1316), but
the downward trend formulated by the MAL was indicated. The low value of pa-

rameter b indicates that the curve has a constant tendency. Cf. Table 43.
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The constant tendency is mainly brought about by the observations
x, =1 and x, = 2. However, these observations occur the least, therefore,
these deviations can be omitted. In the case x, =1, ie two parcelates con-
sisted of one character, the deviation is specific because of the fact that these
parcelates are composed only of one character #§ (c&o) and ¥& (glin)
and these characters are comprised of five and eight components. In com-
parison with longer parcelates, whose characters are composed of two or
three components on average, these two characters are consisted of a higher
number of components, and therefore, they correspond to the assumption
of the MAL: the fewer characters the parcelate has, the more components
the character has.

However, there are only two observations, thus we cannot claim that
parcelates consisting of one character tend to have more complicated char-
acters in general. For this reason, it is necessary to implement more expe-

riments.

TABLE 43
Parameter A, parameter b and coefficients of determination R?
for the mathematical model related to the observations presented

in Table 42%
Coefficient
Parameter A Parameter b of determination R2
3.6055 0.0965 0.1316

On the basis of the results obtained from the blog article, it seems that
the existence of the parcelate — a hypothetical language unit determined pur-
posefully in accordance with the graphical and syntactic principle — is not ver-
ified on this level. Nonetheless, its existence is not excluded because of the sev-
eral factors which adversely affect the relationship between the units on this level

(cf. discussion).

31 After omitting the observations with the lowest frequency (13 <2): parameter A =2.5571;
parameter b =-0.0364; coefficient of determination R* = 0.0411.
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DISCUSSION

The low agreement with the mathematical model and dispersion of observations
could be caused by several possible reasons on this language level. One of them
could be the fact that the parcelate and character are very different language
units. The parcelate is a unit with a variable length and the character is a unit
with an invariable length. The length of a parcelate may be formed according
to the author’s need, while the length of a character cannot be changed at will.
A character has its fixed structure and cannot be modified. Hence, the different
characteristic of the units is a possible reason why the relationship formulated by
the MAL was not verified on level L3.

On the other hand, in some cases authors have an option to choose an-
other character with a similar meaning which is composed of a higher or
lower number of components. In this case, there is a possibility to change
the average length of the parcelate. However, it involves only a limited number
of characters. The most characters do not have exact synonyms, therefore they
cannot be replaced, thus the average lengths of parcelates cannot be changed
in many cases.

The degree of agreement with the mathematical model of the MAL could
also be affected by various approaches in determining components. Since
the component does not have an exact definition, it can be determined in sev-
eral ways. Various determinations of components and subsequent characters’
segmentation remain an object of further research which will examine these ap-
proaches by means of the MAL.

Another possible reason for the low agreement might be structural
changes in characters which were caused by the centrally planned reform im-
plemented in 1956 and 1964. The aim of the reform was to simplify Chinese
characters in order to make them more accessible to the general public and
to increase the literacy of Chinese people. As well as the number of strokes
within 2,236 characters, the average lengths of components in characters
were also reduced (cf. subchapter 3.6.1). The reform also probably brought
about that the average length of majority of characters (measured in the num-

ber of components) was reduced and it seems that the lengths of the most
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frequent characters settled on two or three components. The numbers of com-
ponents in connection with the frequency of respective characters” lengths
have probably a significant influence on this level, therefore this phenomenon
will be examined below.

Onthelanguage level character — component, it was found out that the most
frequent characters are composed of two or three components. Their high fre-
quency might be another possible reason why the validity of the MAL was not
supported. The exact data representing the frequency of characters are shown

in Table 44 and they are graphically illustrated in Figures 18 and 19:

TABLE 44
Outline of character frequency related to the observations presented
in Table 39
Total amount of various Total amount of all
Length characters characters
of characters (without duplication) (with duplication)
(D EROREES; Number % Number %
of characters ° of characters °
1-component 98 16.1983 522 22.0719
2-component 133 21.9835 670 28.3298
3-component 148 24.4628 479 20.2537
4-component 97 16.0331 323 13.6575
5-component 79 13.0579 224 9.4715
6-component 25 41322 58 2.4524
7-component 17 2.8099 69 2.9175
8-component 6 0.9917 14 0.592
9-component 1 0.1653 1 0.0423
10-component 1 0.1653 5 0.2114

Total 605 / 2,365 /
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Frequency of various characters according to the number of
components (without duplications)

W 1-component
W2-component
W 3-component
W4-component
@ 5-component
[E6-component
[@7-component
[@8-component
[@9-component

[@10-component

Lengths of characters (in components)

FIGURE 18

Graphic representation of the frequency of various characters
according to the number of components, related fo the data
presented in Table 44

Frequency of all characters according to the number of
components (with duplications)

W 1-component
W2-component
W3-component
W@4-component
W5-component
@6 component
@7-component
[@8-component
[@9-component

[@10-component

Lengths of characters (in components)

FIGURE 19

Graphic representation of frequency of all characters according
to the number of components, related to the data presented in Ta-
ble 44
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Based on the data shown in Table 44 and the graphic visualization, it can
be concluded that characters composed of two or three components represent
over 46 % of all the different characters (i.e. 281 out of 605 different characters).
For all the characters used in the text (i.e. also with duplications) it is more than
48 % (1,149 of all 2,365 characters). Other highly frequent characters are com-
posed of one or four components.

As the 2-component and the 3-component characters constitute almost
a half of all characters, thus they influence the construction of a parcelate
from all the characters most significantly. It is possible that due to the small
variability of characters (as regards their number of components) only a low
agreement occurs. If parcelates largely consist of characters with average
lengths of one to five components, then it does not depend on how long
the parcelate is, the average length of characters remains constant, i.e. about
two or three components. The low frequency of characters composed
of more components (six or more) causes that the reciprocal proportion be-
tween the parcelate (construct) and the character (constituent) is interfered
on this level.

Characters composed of two or three components occur with a high
frequency not only in the case of this article, but also in the previous exper-
iment. The following analysis will try to examine whether these characters
belong to the frequent characters in the frequency list created by the Wenlin

program?”,

FREQUENCY ANALYSIS

The rank ofall the characters used in this article within the frequency list created
by the Wenlin program is examined. The lower the value of the rankis, the higher
the frequency of the characters is. Based on the value of ranks, three frequency
groups are created. The first frequency group is represented by characters
with a rank of 1-1,000; the second frequency group by characters with a rank
of 1,001-2,000 and the third group by characters with a rank of 2,001-3,000.

32 Source: the frequency list created by the SCHK Wenlin Software 4.0.2
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The crucial finding will be what proportion of characters constituted of two and
three components is within each frequency group.

Table 45 shows the representation of all the characters which occur
in the blog article after the removal of the duplicate characters, i.e. 605 char-
acters in total. Characters are categorized according to their value of rank into
three frequency groups. Characters without a rank form a special group which is

outside these frequency groups.

TABLE 45

Representation of all the characters after the removal

of the duplications within the frequency groups

Source: The Frequency list created by the Wenlin Software
for Learning Chinese Version 4.0.2; created by author

Total amount of various characters
(without duplication)

Frequency group Number of characters %
The first f(r;ejtégg)cy group 472 78.02
The seco(r}géﬁ%gg)cy group 89 14.71
The Thirggrglci%ggg}/ group 32 5.29
Characters outside frequency 12 1.98
groups
Total 605 100

The majority of characters, i.e. 78 % of the characters (without duplications),
which occur in the blog article belong to the first frequency group, i.e. between
1,000 of the most frequent characters.

On the basis of the obtained results, it is also necessary to find out how big
apartis made up by the characters consisting of 2 and 3 components within each

frequency group.
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The major representation within the first frequency group (characters with
the rank from 1 to 1,000) consists of characters composed of two components,
this means 24.58 % (i.e. 116 out of 472 characters), and subsequently characters
constituted of three components, this means 22.25 % (i.e. 105 out of 472 char-
acters). Characters composed of three components predominate in the second
frequency group (characters with the rank from 1,001 to 2,000), this means
33.71 % (i.e. 30 out of 89 characters). A similar phenomenon occurs in the third
frequency group (characters with the rank from 2,001 to 3,000) where char-
acters consisted of three components represent 31.25 % (i.e. 10 out of 32 char-
acters). Characters which do not belong to groups of three thousand most fre-
quent characters are mostly constituted of five components, this means 33.33 %
(i.e. from 4 to 12 characters). However, in the case of these characters, only a few
observations were analysed, thus it is necessary to conduct further experiments.
The most frequent characters within each frequency group are highlighted by
a grey background in Table 46. As regards this article, let us summarize the re-
sults: the number of components in a character increases with the increasing
number of the rank. The characters composed of two or three components
represent a major part in each frequency group. It is very probable that the re-
sults obtained on this language level are not rare, a similar situation should arise
in the case of other sample texts.

Subsequent research will focus on the exploration of 3,000 most frequent
characters whose number of components will be counted. Then groups of char-
acters with the same length (in components) will be created, and characters’ per-
centages will be examined.

The question arises why the characters consisting of two and three com-
ponents have such a high representation? One possible reason might be the fact
that Chinese characters were influenced by the economization during their de-
velopment; it can be said that there are two opposing forces during the course
of the development of Chinese characters: the first one is the requirement
for simplicity and the second one is requirement for understandability and
clarity. Hence, two and three components represent a penetration of a min-

imal necessary requirement in terms of diversity and economy. This natural
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phenomenon resulted in the reform of the previous century which officially in-
tervened in the structure of characters, i.e. it simplified the Chinese script. And
for that reason, characters composed of two and three components are pushed
to a forefront and they also should occupy the foremost place in the frequency
list. This presumption will be verified in the subsequent research.

The last reason which might cause such a low agreement with the MAL
on this level is the absence of another language unit which would probably dis-
perse the constant tendency. This hypothetical language unit has to be higher
in hierarchy than the character and lower than the parcelate at the same time.
Most likely this unit could be a word. However, when determining this unit,
the graphic principle cannot be taken into consideration because texts written
in Chinese characters do not operate with aword based on the orthographic prin-
ciple. Chinese characters adjoin each other and they are not separated by space.
From the graphical point of view, borders of words cannot be determined. There-
fore, it is necessary to choose another method of determining this unit. Since
the syntactic criterion was taken into account in the previous experiment when
the language unit “parcelate” was determined, hence the most suitable is to keep
the secondary criterion of segmentation, i.e. the syntactic criterion.

In the case of including a new language unit, the hierarchy oflanguage units

is as follows:

stroke character N parcelate paragraph

component word y sentence
P! )/ h

FIGURE 20
The language units including the word

If the mentioned language unit is included into the hierarchy, other lan-

guage levels will be acquired: word — character and parcelate — word. On the first
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mentioned language level the word would represent a construct and the char-
acters would be its constituents. On the higher language level (mentioned
in the second place) the parcelate would represent the construct and the word

would be a constituent of the parcelate.

TABLE 47

The alternative language level Li including the word, x; construct,
y, constituent

Source: created by authors

Language level Li Language level Li
X word X parcelate
i measured in characters i measured in words
character word
Y; measured in the average Y; measured in the average
number of its components number of its characters

SUB-EXPERIMENT 3B
To verify the assumption that another language unit, namely the word, is
missing in the hierarchy of linguistic units, let us perform an experiment.
The sub-experiment is marked according to the respective level (i.e. 3) and
the sample text (i.e. B).

The input data for sub-experiment 3B are also obtained from the blog arti-
cle. The segmentation of words was carried out according to the rules of syntax
introduced in the book Uvod do studia hovorové ¢instiny (Svarny, 2001). The re-
sults obtained by quantification of the data are listed below.

Table 48 shows observations empirically obtained by quantification
of the blog article: x_, represents the lengths of words (measured in charac-
ters), z,, their frequencies and y_ the average lengths of characters (meas-
ured in components). The grey background of the cells is used to highlight
the omitted observations with a low frequency z,, < 3. The values obtained
by omitting (parameters A, b and coefficient of determination R?) are listed

in footnote no. 33.
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TABLE 48
Sub-experiment 3B — Language level L3: word (measured
in characters) — character (measured in the average number of its

components)
X8 Z3 Y3s
1 490 2.8612
2 652 2.8582
3 144 2.7500
4 31 2.8362
5 3 2.9333

It is apparent from Table 48 that the blog article involves words com-
pounded of one to five characters. Words consisting of two characters have
the highest percent occurrence; they are followed by words consisting of one
and three characters. It is evident that the average lengths of characters fluctu-
ate around the values of two and three components independently of the length
of the word, to be exact within the interval of <2,75; 2,93). Differences between
lengths of characters (measured in components) are minimal. Words consisting

of five characters occurred with the lowest frequency.

290

g
| T T ? T T
1 2 3 4 5
FIGURE 21 x

Graphic visualization of the observations presented in Table 48
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It is also evident from the graphic visualization that the downtrend
of the curve illustrating the relationship between words and characters esti-
mated by the MAL did not emerge. Assumption of the MAL, that parameter b
has to be a positive real number, is not fulfiled (cf. Table 49). An agreement with
the mathematical model of the MAL is only 0.0147.

TABLE 49
Parameter A, parameter b and coefficients of determination R?
for the mathematical model related to the observations presented

in Table 48%
Coefficient
Parameter A Parameter b of determination R?
2.8352 -0.0044 0.0147

Based on sub-experiment 3B, it can be stated that even when another
language unit “word” (measured in characters) is included into the lan-
guage units’ hierarchy, the agreement with the mathematical model does
not emerge due to several reasons. One of them might be an inaccurate
determination of the language unit (a word), perhaps an inappropriately
chosen principle of its determination, i.e. syntactic criterion. In the subse-
quent research, other ways of determining borders of this language unit will
be used.

Another reason is connected with the lengths of characters (measured
in components). As mentioned above, the majority of characters are composed
of two or three components. For this reason, most words could consist of char-
acters constituted of two or three components. Therefore, it does not matter how
many characters make up a word. The average lengths of characters should al-
ways range around approximately the same values and lengths of words (meas-

ured in characters) should have a constant tendency.

33 After omitting observation with the lowest frequency (z . 3): parameter A =2.8618;
parameter b = 0.0158; coefficient of determination R = 0.2612.
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4.6.3 Language level L2

SENTENCE - PARCELATE

Table 50 shows observations empirically obtained by quantification of the blog
article: x, represents the lengths of sentences (measured in parcelate), z, their
frequencies and y, the average lengths of parcelates (measured in characters).
The grey background of the cells is used to highlight the omitted observations
with a low frequency z, < 1. The values obtained by omitting (parameters A, b

and coefficient of determination R?) are listed in footnote no. 34.

TABLE 50
Language level L2: sentence (measured in parcelates) — parcelate
(measured in the average number of its characters)

X, z, Y,
1 9 9.3333
2 11 9.0455
8 10 8.6333
4 15 8.1000
5 5 7.8000
6 5 8.1333
7 1 9.5714
8 4 9.2813
9 1 13.5556
10 2 8.3000
13 1 9.6154
19 1 6.3684

It is evident from Table 50 that the sample text establishes 12 different

lengths of sentences which are constituted within the range of 1 to 19 parcelates.
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Asregards all the average lengths of parcelates, they do not correspond to the as-
sumption of the MAL that the average lengths of its constituents (parcelates)
decrease with the increasing lengths of constructs (sentences). The average
lengths of all parcelates fluctuate within the interval of <6,37; 13,56). However,
the downtrend can be observed in the case of values x, = 1; 2; 3; 4; S which have
the highest frequency. Sentences composed of seven, nine, thirteen and nine-
teen parcelates, x,=7;9;13; 19, have the lowest frequency; they occurred only
once in the sample text. Because their frequency is low in comparison with
the other frequencies, it is possible to omit them. These observations are high-

lighted by a grey background of the cells in Table 50.
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FIGURE 22

Graphic visualization of the observations presented in Table 50

Based on the graphic visualization it can be seen that the relationship
of inverse proportionality between sentences and parcelates formulated by
the MALwas proved but only with a minimal agreement, i.e. value of the good-
ness-of-fit is 0.0144.
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However, when the attention is paid to the first five observations, then it can
be found out that these observations reveal a downward trend of the curve. This

shows that the MAL is valid in this restricted area.

TABLE 51
Parameter A, parameter b and coefficients of determination R?
for the mathematical model related to the observations presented

in Table 503
Coefficient
Parameter A Parameter b of determination R
9.2452 0.0258 0.0144

It seems from the results that the parcelate is not confirmed as a valid lan-
guage unit. However, it should be noticed that the observations with the high-

est frequencies have a declining tendency, hence this language unit could

be valid.

DISCUSSION
The assumption that the average lengths of parcelates (measured in charac-
ters) decline with the increasing number of sentences (measured in parcelates)
was not proved with a high agreement on this level because of several possible
reasons.

The first of them was already mentioned in the previous subchapter.
The probable reason why the MAL did not appear is the absence of a language
unit which is higher than the character and lower than the parcelate. This unit
should probably be a word which should create another language level in con-
junction with the parcelate: parcelate — word. The parcelate should represent
a construct on this language level and words should represent its constituents.
Subsequent research will be aimed at verifying this assumption and at deter-

mining the borders of the language unit “word”.

34 After omitting observations with the lowest frequency (Zz < 1): parameter A =9.0852;
parameter b =0.0434; coeflicient of determination R* = 0.2333.
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Another reason for the low agreement with the MAL might be an insufh-
cient number of observations on this language level, which might have caused
that mutual relations between the construct and its constituents do not reveal.
Let us conduct an experiment in order to verify whether the relationship will
be revealed and whether the MAL will be the adequate and well-fitting model
in a longer article. The maximal length, which was set at 3,500 characters
in the previous experiment, will be increased in this sub-experiment. Another
blog article from author Han Han, titled My father Han Renjun and his work (W&
de fugin Han Rénjin yiji ta de zuopin, A
A=A AR AR - Sample C (Appendix 3), will serve as the sample text.
It meets all the criteria established for the choice of the sample texts. The article
contains 8,466 characters and was posted on Han Han’s blog on 27" January
2012.The sub-experiment is marked according to the respective level (i.e. 2) and

the sample text (i.e. C).

SUB-EXPERIMENT 2C

Table 52 shows observations empirically obtained by quantification of the longer
blog article: x, represents the lengths of sentences (measured in parcelate),
z,_their frequencies and y,_the average lengths of parcelates (measured in char-
acters). The grey background of the cells is used to highlight the omitted observa-
tions with alow frequencyz, < 1.The values obtained by omitting (parameters A,

b and coefficient of determination R?) are listed in footnote no. 35.

TABLE 52
Sub-experiment 2C — Language level L2: sentence (measured
in parcelates) — parcelate (measured in the average number of its

characters)
x2c zzc y2t:
1 4] 16.4878
2 52 13.2885
3 40 11.8750
4 26 12.6250
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Xae Zye Yac

S 13 12.2615
6 10 11.7667
7 6 10.1429
8 6 11.4583
9 4 9.2500
10 1 13.7000
12 2 10.4583
13 1 9.0769
16 1 11.6250
20 1 8.1500

Fourteen sentences with various lengths (measured in parcelates) occured
in the blog article in total. Sentences consisting of 10, 13, 16 and 20 parcelates,
i.e.x, =10; 13;16; 20, occur only once in the text and can therefore be omitted.
These observations are highlighted by a grey background of the cells in the table.
The average lengths of parcelates appear within the interval of <8, 15; 16, 49.
From the table it can be seen that the average lengths of parcelates defined by
the MAL have a downtrend.
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Graphic visualization of the observations presented in Table 52
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From the visualization of relationships between the sentence and
the parcelate it can be concluded that a downward trend of the curve emerged,
showing the relationship between the lengths of the constructs and the lengths
of constituents. The assumption that parameter b is a positive real number is sat-
isfied. The agreement with the mathematical model of the MAL is much wider
than in the case of the shorter article (cf. Table 53).

TABLE 53
Parameter A, parameter b and coefficients of determination R? for the
mathematical model related to the observations presented in Table 52%°

Coefficient
Parameter A Parameter b of determination R2
15.6188 0.1699 0.5931

It is apparent from the stated data and the visualization that the assumption
of the MAL emerged on language level L2 in the case of the longer article.

The assumption that the relationship formulated by the MAL will occur
in the case of alarger amount of observations was correct. It is necessary to carry

out more experiments which confirm or reject this assumption.

4.6.4 Language level L1

PARAGRAPH - SENTENCE

Table 54 shows observations empirically obtained by quantification of the blog ar-
ticle: x, represents the lengths of paragraphs (measured in sentences), z, their fre-

quencies and y, the average lengths of sentences (measured in parcelates).

TABLE 54
Language level L1: paragraph (measured in sentences) — sentence
(measured in the average number of its parcelates)

X, Z' y1

1 1 8.0000

35 After omitting observations with the lowest frequency (zzf = 1): parameter A = 15.7993;
parameter b = 0.1897577; coeflicient of determination R = 0.8081.
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xl Z yl

1 3.0000
4.3750
2.7333

N W N

5.6667

2
4
5
6
7 1 4.1429
8

1 6.1250
12 1 3388

Table 54 shows that there were 8 different lengths of paragraphs measured
in sentences. The shortest paragraph is composed of one sentence and the long-
est of twelve sentences. Frequency of each paragraph is very low. Therefore, it is
not possible to omit any observation. The paragraph consisting of five sentences
occurred most often, however the frequency is also very low because there are
only three occurrences. It follows from the stated data that the downtrend de-
fined by the MAL is not observed in the case of the average lengths of sentences
measured in parcelates. The average lengths rather oscillate in the range
0f2,73; 8,000,
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Graphic visualization of the observations presented in Table 54
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Itis obvious from the graphic visualization that the downtrend of the curve
which demonstrates the relationship between language units formulated
by the MAL is only indicated. An agreement with the mathematical model
of the MAL is very low (i.e. 0.1022). The assumption that parameter b is a posi-

tive real number is satisfied.

TABLE 55
Parameter A, parameter b and coefficients of determination R?
for the mathematical model related to the observations presented

in Table 543¢
Coefficient
Parameter A Parameter b of determination R
5.4888 0.1493 0.1022
DISCUSSION

Although the frequency of observations is low on this level, the minimal agree-
ment might also be caused by punctuation. Punctuation, which establishes
the borders of sentences as well as the parcelates, which the average length
of sentences is measured in, was integrated into Chinese texts relatively recently.
For this reason, the usage of punctuation marks might not be stable and the de-
termination of language units may not always follow the identical conditions.
It is possible that different authors use punctuation marks in different ways.
(cf. subchapter 3.6.4 and Motalovi et al,, 2013).

As in the case of language level L2, another reason might be the low fre-
quency of observations which might cause that the inverse relationship between
constructs and their constituents did not reveal. Whether the length of a text
affects the revealing of the relationship formulated by the MAL will be verified
within a sub-experiment, in which the longer text will be analysed. As in the pre-
vious sub-experiment 2C on level L2 the sample text is the article My father

Han Renjun and his work (W de fugin Han Rénjun yiji ta

36  Inthe case of this language unit it was not appropriate to omit empirically gained observa-
tions with a low frequency due to their small number.
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de zuopin, BRI EER A UL B At IAE |:1E|]:1) whose length is more than

8,400 characters. The sub-experiment is marked according to the respective

level (i.e. 1) and the sample text (i.e. C).

SUB-EXPERIMENT 1C

Table 56 shows observations empirically obtained by quantification
of the longer blog article: x, represents the lengths of paragraphs (measured
in sentences), z . theirfrequenciesandy, the average lengths of sentences (meas-

ured in parcelates).

TABLE 56
Sub-experiment 1C - Language level L1: paragraph (measured
in sentences) — sentence (measured in the average number of its

parcelates)
xlc zlc ylc
3 1 5.0000
6 1 2.3333
10 1 3.3000
11 1 3.8182
12 3 3.5000
16 1 2.6875
17 1 3.4118
19 1 3.0000
21 1 3.9048
28 1 3.1429
37 1 3.9189

It can be seen from the empirically obtained data listed in Table 56 that
the longer article operates with 11 different lengths of paragraphs (measured
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in sentences) in total. The shortest paragraph is composed of 3 sentences and
the longest of 37 sentences. However, the frequency of observations is still
very low. Only the paragraph consisting of 12 sentences (x“: 12) occurred
three times. The downward trend of the average lengths of sentences is not
apparent from the table and thus the assumption of the MAL that states that
the average lengths of sentences (constituents) decrease with the increasing
lengths of paragraphs (constructs) is probably not fullfiled even in the case

of the longer article.
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FIGURE 25
Graphic visualization of the observations presented in Table 56

It can be concluded on the basis of the graphic visualisation that the down-
trend of the curve which demonstrates the relationship between lengths of para-
graphs and sentences assumed by the MAL did not occur with a wide agreement
even in the case of the longer article. Although the assumption of the MAL that
parameter b is a positive real number is fulfilled, the agreement with the mathe-
matical model is a mere 0.0246 (cf. Table 57). This goodness-of-fit is even lower
than in the case of the shorter article (cf. Table 55).



The application of the M-A law to the blog article | 129

TABLE 57
Parameter A, parameter b and coefficients of determination R?
for the mathematical model related to the observations presented

in Table 56¥
Coefficient
Parameter A Parameter b of determination R2
3.8167 0.0455 0.0246

It can be summarized that the verbal formulation of the MAL, which can be
expressed on this level as follows: the longer the paragraph (measured in sentences)
is, the shorter the average lengths of sentences (measured in parcelates) is, did not reveal
cither in the case of the shorter blog article (composed of 2,641 characters), or
in the case of the longer article (composed of 8,466 characters).

An insufficient amount of input data, i.e. an insufficient length of the article
in conjunction with a low frequency of paragraphs, might cause that the MAL
revealed with a minimal agreement on this language level. Although an exper-
iment which examined an article more than three times longer was conducted
(i.e. the article’s length is more than 8,400 characters), only an insufficient
amount of input data was obtained.

More experiments which involve analysing longer articles should be carried
out. These sample texts should contain more than 5,000 characters. This length
is approximately the same length as in the case of the scientific article in which

the validity of the MAL was confirmed on this level.

4.6.5 Conclusion

In this subchapter, the data and graphic visualisations obtained by the quan-
titative analysis of the blog article were interpreted. Verification of the validity
(or invalidity) of the MAL was performed on four language levels L4, L3, L2
and L1. Each level consists of two language units which are immediately ad-

joined in the hierarchy. Let us summarize the results gained on each language

37  Inthe case of this language unit it was not appropriate to omit empirically gained observa-
tions with a low frequency due to their small number.
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level and outline possible reasons for the agreement or disagreement with
the MAL.

On the lowest level L4 character — component, the goodness-of-fit with
the empirically gained observations was the highest (R* = 0.8698)**. This wide
agreement could have been caused by the constant size of the characters’ graphic
field. Based on this assumption, there a conclusion arises that in the case of texts
written in the traditional form of characters the pressure of the graphic field has
to be even more significant. Co-author Motalovd conducted an experiment
that examined the validity of the MAL applied to the text converted into a tra-
ditional set of Chinese characters. The results showed that the goodness-of-fit
of the mathematical model has even increased.

From the resultant visualization of the relationship between the parcelate
and its characters it is evident that the tendency of the curve is rather constant,
i.e. the average lengths of the characters are in the range of values within two or
three components. However, it should be noted that the tendency formulated
by the MAL was indicated. The indication of a downtrend was caused mainly
due to the observations with a low frequency which brought about deviations
from the constant tendency. After omitting the least frequent observations
the tendency of the curve would be more constant and the value of agreement
would decrease. The minimal agreement with the MAL can be caused by sev-
eral possible reasons. The first of them is the different characteristics of language
units. The parcelate represents a unit with a variable length, whereas the char-
acter represents a language unit with an unchanging length. Another reason
might be the structural changes in characters which were caused by the cen-
trally planned reform implemented in the previous century. The reform reduced
the number of strokes in characters and thus the number of components also
changed in many characters. Along with this reason another fact emerges that
almost a half of the characters from the blog article are composed of two or
three components, therefore, they also influence to a large extent the construc-

tion of parcelates which are measured in characters. The last possible reason is

38  Without statistical adjustment.
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the absence of another language unit (higher than the character and lower than
the parcelate), which would probably be a “word”. Based on this assumption,
the subsequent experiment was conducted. In this experiment, the additional
linguistic unit “word” was determined according to the syntactical rules speci-
fied in Spoken Chinese: Introduction to Study of Spoken Chinese (Svarny, 2001). By
linking the syntactic “word” with other units the following language levels are
newly obtained: word (measured in characters) — character (measured in the av-
erage lengths of components) and parcelate (measured in words) — word (meas-
ured in the average lengths of characters). The sub-experiment was conducted
on the language level word — character. The results of the research discovered
that the average length of characters is almost constant with an increasing
length of words, i.e. the average lengths of characters oscillate within the in-
terval of «2,75; 2,93). Therefore, the agreement with the mathematical model
of the MAL did not emerge even after the inclusion of another language unit,
namely the “word”. Hence, subsequent research will be specialized on the more
precise determination of this language unit.

The mutual relationship of inverse proportionality between the constructs
and their constituents almost did not show on level L2 sentence — parcelate.
As in the case of the previous language level L3, the minimal agreement with
the mathematical model of the MAL may be caused by the absence of another
language unit which has to be higher in hierarchy than the character and lower
than the parcelate. Another possible reason is an insuflicient number of observa-
tions. For this reason, sub-experiment 2C was conducted. In case of this experi-
ment, the longer blog article was used as the sample text. The author of the cho-
sen article My father Han Renjun and his work with the length of 8,466 characters
was also Han Han. After a quantification of this article, the acquired results
showed a downward trend of curve, and the agreement with the mathematical
model of the MAL was relatively wide (R? = 0.5931). The assumption that the in-
sufficient length of a sample text brings about no emergance of the mutual rela-
tionship formulated by the MAL was correct.

Onthelasthighestlanguagelevel L1: paragraph —sentence, the downward

trend of curves was revealed, however, the agreement with the mathematical
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model of the MAL was very low. One of the possible reasons for the low agree-
ment can be the punctuation (which determines borders of sentences).
Punctuation does not have a long tradition in Chinese texts. Another rea-
son may be an insufficient amount of observations. That is why sub-experi-
ment 1C, which examined the longer blog article My father Han Renjun and
his work, was conducted on this level. The declining trend of the curve vis-
ualizing the relationship between the lengths of variables (paragraph and
sentence) assumed by the MAL was almost unrevealed even in the case
of the longer article; the value of agreement was minimal. However, the insuf-
ficient frequency of observations of paragraphs still has a great influence on
the results.

Asregards the blogarticle, our assumption that the MAL is an adequate and
well-fitting mathematical model on language levels L4 character — component
and L2 sentence — parcelate was confirmed only on language level L4. On lan-
guage level L2 the agreement with the mathematical model of the MAL is min-
imal. The assumption of the MALs invalidity (eventually of a minimal agree-
ment) was confirmed in the case of both language levels L3 parcelate — character
and level L1 paragraph — sentence.

Regarding the hypothesis which states: if a language unit of the contem-
porary written Chinese is determined on the basis of the graphical criterion,
the mutual relationships between them exist on a respective language level
and their validity is verified by means of the MAL, in the case of the first hypo-
thetical language unit, i.e. the component, on the basis of the results obtained
from the blog article it seems that the component exists and it has proved itself
as a valid language unit on level L4. Thereby, the hypothesis was confirmed
in this case. However, as regards the second hypothetical language unit, i.e.
the parcelate, it appears that the existence of the parcelate is not verified either
on level L3 or on level L2. Nonetheless, on level L3, its existence is not excluded
because of the several factors which adversely affect the relationship between
the units on this level (cf. subchapter 4.6.2., Discussion). Concerning level L2,
it should be noted that the observations with the highest frequencies have a de-

clining tendency, hence, this language unit could be valid.
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5. Comparison of the sample texts

This chapter is aimed at the comparison of the results obtained by quantification
of four sample texts: the newspaper article, the short story, the scientific article
and the blog article.

Firstly, it should be stated that owing to the detection of the main tenden-
cies of mutual relationships between the determined language units, the empiri-
cally gained observations of the previous experiment were statistically adjusted.
It means that observations with the lowest frequency (i.e. extremes) were omit-
ted. The data acquired by their omission are included in the article An Applica-
tion of the Menzerath—Altmann Law to Contemporary Chinese in the Czech and
Slovak Linguistics Review. The aim of the subsequent experiment was to increase
the number of analysed sample texts written in different stylistic styles. As re-
gards the analyses of the scientific article and the blog article, the linguistic ap-
proach embracing all observations was preferred. Therefore the results of this ex-
periment involve observations with the lowest frequency. The data acquired by
their omission are stated in respective footnotes. In order to compare all results,
itwas necessary to choose only one of the applied approaches. Due to examining
tendencies of the stylistic styles on the individual language levels, data without
omitted observations are the object of the comparison. Values of parameters A, b
and the coeflicient of determination R?, which were gained by statistical adjust-
ing of observations obtained from the previous experiment are stated in foot-
notes for the sake of comparison. Owing to comprehensiveness, these data are
supplied by statistically adjusted data acquired from this experiment.

This chapter is divided into four subchapters exploring respective language
levels separately. Each of them begins with graphical visualizations of the mu-
tual relationships between language units on a respective language level and
with tables containing values of the parameters and the coefhicients of determi-
nation. These data are followed by their interpretations. Tables including obser-
vations obtained by quantification of the newspaper article and the short story

are presented in the appendix (cf. Appendix 4).
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5.1 COMPARISON OF THE SAMPLE TEXTS ON LAN-
GUAGE LEVEL L4

CHARACTER - COMPONENT
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FIGURE 24
Graphical visualization of the relationship between the character
and the component related to the newspaper article
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FIGURE 27
Graphical visualization of the relationship between the character
and the component related to the short story
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FIGURE 28
Graphical visualization of the relationship between the character
and the component related to the scientific arficle
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FIGURE 29
Graphical visualization of the relationship between the character
and the component related to the blog article
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TABLE 58

Parameters A, b and coefficient of determination R? for the math-
ematical model related to the empirically obtained observa-
tions®

Coefficient

Sample text Parameter A Parameter b of determination R2

Newspaper

article© 4.8774 0.5482 0.9658
Short story*! 4.5992 0.4828 0.9389
Sg:ﬁg@f 4.5406 0.5259 0.9061
Blog article® 4.5461 0.5208 0.8698

As can be seen from Table 38, all parameters b have positive values and
therefore all sample texts satisty the first assumption of the MAL. In this
connection, the second assumption of the MAL is also adhered to because
all curves visualizing the relationship of the inverse proportionality between
the character and the component are decreasing and convex (cf. Figure 26, 27,
28 and 29). On the basis of extremely high values of the goodness-of-fit, it can
be concluded that the mathematical model of the MAL provesitselfas adequate
and well-fitting. With the exception of the blog article (i.e. R* = 0.8698), value
of the agreement exceeds 0.9 in the case of the other sample texts. The highest
value of the coefficient of determination is observed in the newspaper article

(i.e.0.9658).

39  cf.Appendix4.

40  After omitting observations with the lowest frequency: parameter A = 4.9724; parame-
ter b = 0.5738; coefficient of determination R?= 0.9717.

41 After omitting observations with the lowest frequency: parameter A = 4.6546; parame-
ter b= 0.4941; coeflicient of determination R?= 0.9767.

42 After omitting observations with the lowest frequency: parameter A = 4.8117; parame-
ter b = 0.5974; coeflicient of determination R? = 0.9519.

43 After omitting observations with the lowest frequency: parameter A = 4.3123; parame-
ter b =0.4554; coefficient of determination R? = 0.9719.
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The relationship between the stroke, the component and the character is
unchanging. The structure of every character is formed under the influence
of an identical factor, i.e. the constant size of the graphic field which causes that
tendencies appearing in every character are the same. With regard to this fact it
should be noted that neither stylistic styles nor texts’ lengths have any influence
on the results of this level. The mathematical model of the MAL shows an ex-
tremely wide goodness-of-fit with empirically obtained observation in all tested
sample texts. This agreement could be probably caused by the previously men-

tioned tendencies (cf. subchapters 3.6.1 and 4.6.1).

5.2 COMPARISON OF THE SAMPLE TEXTS ON LAN-
GUAGE LEVEL L3

PARCELATE - CHARACTER
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FIGURE 30

Graphical visualization of the relationship between the parcelate and

the character related to the newspaper article
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FIGURE 31
Graphical visualization of the relationship between the parcelate and
the character related to the short story
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FIGURE 32
Graphical visualization of the relationship between the parcelate and
the character related to the scientific article
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o

FIGURE 33
Graphical visualization of the relationship between the parcelate and
the character related to the blog article

TABLE 59

Parameters A, b and coefficient of determination R?

for the mathematical model related to the empirically obtained
observations*

Coefficient

Sample text Parameter A Parameter b of determination R2

NEEPETRE 2.7968 -0.0074 0.0043
arficle*®

Short story# 3.0303 0.0444 0.2470
SEIEIS 2.7933 -0.0262 0.1435
article
cf. Appendix 4

After omitting observations with the lowest frequency: parameter A = 3.0945; parame-
ter b=0.0396; coeflicient of determination R?= 0.1034.

After omitting observations with the lowest frequency: parameter A =3.0442; parame-
ter b =0.0488; coeflicient of determination R = 0.3497.

After omitting observations with the lowest frequency: parameter A = 2.6651; parame-
ter b=-0.0484; coefficient of determination R?= 0.4615.
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Coefficient

Sample text Parameter A Parameter b of determination R?

Blog article*® 3.6055 0.0965 0.1316

Parameters b related to the newspaper article and the scientific article
have a negative value and thereby these sample texts do not adhere to the first
assumption of the MAL (cf. Table 59). On the contrary, in the case of the short
story and the blog article this assumption was satisfied; the parameters b have
a postitive value (cf. Table 59). As can be seen from the graphical visualizations,
the decreasing tendency of the curves is not observed within the newspaper ar-
ticle and the scientific article because the empirically obtained observations os-
cillate in the interval of <2.4; 3.2, ¢f. Figures 30 and 32; the decreasing curves are
noticed only in the short story and the blog article, cf. Figures 31 and 33. As re-
gards the blogarticle, the downtrend is caused by the first observation with a very
low frequency (z3 =2). It should be noted that if this observation is statistically
adjusted by omitting, the curve has a constant tendency. In fact, a decreasing
tendency is observed only in the case of the short story; nevertheless, the good-
ness-of-fit of the mathematical model is not high (cf. Table 59). As regards all
sample texts, the MAL does not prove itselfas an adequate and well-fitting math-
ematical model on this level because of no or low value of the agreement which
does not exceed 0.7 (cf. Benesova, 2011, p. 77).

On the basis of the acquired results it seems that the mutual relationship
of the inverse proportionality between the parcelate and the character is dis-
turbed. As mentioned earlier, this relationship could be impacted by several
factors, such as the different characteristic of these language units, various ap-
proaches to definitions of the component, an absent language unit (alternatively
an absent level) and a reduction of variability related to components’ numbers
of those Chinese characters which were simplified by the reform of the Chinese
script realized in the 1950s and 1960s, cf. 3.6.224.6.2.

48  After omitting observations with the lowest frequency: parameter A = 2.5571; parame-
ter b =—0.0364; coeflicient of determination R?= 0.0410.
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5.3 COMPARISON OF THE SAMPLE TEXTS ON LAN-
GUAGE LEVEL L2
SENTENCE — PARCELATE
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FIGURE 34
Graphical visualization of the relationship between the sentence and
the parcelate related to the newspaper article
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FIGURE 35
Graphical visualization of the relationship between the sentence and
the parcelate related to the short story
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FIGURE 36

Graphical visualization of the relationship between the sentence and
the parcelate related to the scientific article
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FIGURE 37
Graphical visualization of the relationship between the sentence and
the parcelate related to the blog article
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TABLE 60

Parameters A, b and coefficient of determination R?

for the mathematical model related to the empirically obtained
observations#

Coefficient

Sample text Parameter A Parameter b of determination R?

i 25.2439 0.4067 0.7702
Short story®! 9.8600 0.1090 0.2436

scientinc 17.4816 0.1827 0.7862
Blog arficles® 9.2452 0.0258 0.0144

Itis apparent from the above stated Table 60 that the value of parameter b is
a positive real number in all cases. Thus the assumption of the MAL is satisfied.
The downward trend of the curve is the most evident in the case of the newspa-
per and scientific articles, whereas in the case of the short story it is only indi-
cated and as regards the blog article, the tendency is almost constant (cf. Fig-
ures 34, 35, 36 and 37). It appeared that the mathematical model of the MAL
provesitselfas an adequate and well-fitting model in the case of the scientificand
newspaper articles. Value of the agreement exceeded 0.77 (cf. Table 60). Con-
cerning the short story and the blog article, the agreement is significantly lower,
itis 0.2436 in the short story and 0.0144 in the blog article.

It implies from the previously performed experiments that the relationship
betweenthe variablesformulated by the MALisbetterreflectedin the texts which

have to follow a formal structure typical for their language style (e.g. newspaper

49 cf Appendix 4.

S0 After omitting the observations with the lowest frequency parameter A = 24.7192; parame-
ter b = 0.4077; coefficient of determination R*= 0.8478.

SI After omitting the observations with the lowest frequency parameter A = 10.6873; parame-
ter b =0.2091; coefficient of determination R?= 0.6870.

52 After omitting the observations with the lowest frequency parameter A = 17.1221; parame-
ter b =0.1542; coefficient of determination R*= 0.7167.

53 After omitting the observations with the lowest frequency parameter A = 9.0852; parame-
ter b = 0.0434; coeflicient of determination R>=0.2333.
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and scientific articles). As regards texts with unregulated stylistic styles, it ap-
pears from the statistically adjusted data that the mathematical model shows
alow agreement with them.

If we draw our attention to observations with the lowest frequency (so-
called extremes), it can be find out that these observations might have a major
impact on goodness-of-fit with the mathematical model of the MAL. Their
chaotic dispersal conceals the downward trend which is evident within more
frequent observations. Because the omission of these extremes significantly
increases the value of agreement (cf. the values listed in footnote 51 and 53),
we suggest to conduct research whose samples will be written in other stylis-

tic styles.

5.4 COMPARISON OF THE SAMPLE TEXTS ON LAN-
GUAGE LEVEL L1
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FIGURE 38
Graphical visualization of the relationship between the paragraph
and the sentence related to the newspaper article



Comparison of the sample texts | 145

o
<
o

o
o o
- | o
<
@ o

o
0
o~
o
o
T T T T T
0 5 10 15 20 25
X

FIGURE 39

Graphical visualization of the relationship between the paragraph
and the sentence related to the short story — Variant 1

5 in

an

20

[}

FIGURE 40
Graphical visualization of the relationship between the paragraph
and the sentence related to the short story — Variant 2
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FIGURE 41
Graphical visualization of the relationship between the paragraph
and the sentence related to the scientific article

FIGURE 42
Graphical visualization of the relationship between the paragraph
and the sentence related to the blog article
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TABLE 61

Parameters A, b and coefficient of determination R?

for the mathematical model related to the empirically obtained
observations®

Coefficient of

Sample text Parameter A Parameter b determination R?
Newspaper arficle 3.1068 —-0.1342 0.1256
Variant 1 3.0416 —-0.0051 0.0006
Short story>®
Variant 2 3.0186 0.0101 0.0011
Scientific article 6.5604 0.4636 0.8535
Blog article 5.4888 0.1493 0.1022

If parameters b are compared, we find out that the negative values occurred
in the case of the newspaper article and the short story (sample A). Concern-
ing other samples, the value of parameter b is positive (cf. Table 61). It can be
seen from the graphical visualizations that the downward trend of the curves
occurred in the scientific article, but in the blog article the tendency was only
indicated and in the cases of other samples the tendency was not observed at all
(cf. Figures 38, 39, 40, 41 and 42). Regarding the agreement of the MAL with
the empirically obtained observations in the scientific article, the value is very
high - 0.8535. The reason for this high agreement might be a significantly greater
length of the sample, thus the observations have higher frequencies in compari-
son with other samples. Within other sample texts the agreements were minimal
or none (cf. Table 61).

54 cf. Appendix4
In the case of this language level it was not appropriate to omit empirically gained observa-
tions with a low frequency due to their small number.

S5 Inthe case of the short story, paragraphs were not clearly graphically divided from each
other. Therefore two variants of segmentation were chosen. For more information,
cf. (Motalovd etal, 2013).
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CONCLUSION

The experiments conducted within this work were aimed at the quantita-
tive analyses of the contemporary written Chinese which was represented by
two sample texts written in simplified characters and different stylistic styles.
The analyses were concretely applied to the scientific article, which was pub-
lished in the academic periodical The Applied Linguistics and released on the ofh-
cial websites of the Chinese Academy of Social Sciences, and the blog article, whose
author is the well-known Chinese blogger Han Han.

The aim of these quantitative analyses was testing the existence of the se-
lected language units by means of the Menzerath—Altmann law. Furthermore,
the analyses were performed with the aim of comparison of the obtained results
with the results acquired from the previous experiment.

As in the previous experiment, the language units were determined
on the basis of the graphical criterion with a minimal and inevitable considera-
tion of the syntactic criterion. Let us enumerate these units: stroke, component,
character, parcelate, sentence and paragraph. Linking two immediately contig-
uous language units into mutual relationships allowed the creation of four lan-
guage levels, namely character — component, parcelate — character, sentence —
parcelate and paragraph — sentence. According to the hypothesis*® and the results
of the previous experiment it was assumed that in the case of the lowest language
level (i.e. character — component) the MAL would prove itself as an adequate
and well-fitting mathematical model which would show an extremely high agree-
ment with the empirically gained observations. Another assumption concerning
the next language level (i.e. parcelate — character) was that the MAL would not
represent an adequate and well-fitting model, in other words its validity would not
be confirmed or the value of the agreement would have a minimal value. Validity
of the MAL was expected on the language level sentence — parcelate. On the con-
trary, as regards the last language level (i.e. paragraph — sentence) it was not pre-

sumed that the validity of the MAL would be supported.

56  Iflanguage units of the contemporary written Chinese are determined on the basis
of the graphical principle, the mutual relationships between them exist on respective
language levels and their validity is verified by means of the MAL.
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Subsequently, segmentation and quantification of the sample texts were
implemented according to the determined language units. In order to accept or
reject the above mentioned assumptions, it was also necessary to perform a sta-
tistical analysis of the acquired data. Based on the implementation of these steps
we reached the following conclusions.

Let us begin with the scientific article. Against expectations, the validity
of the MAL was confirmed on three language levels. In the case of the language
levels character — component and sentence — parcelate the assumption about
the MAL as an adequate and well-fitting model was supported. On the contrary,
the second assumption about the invalidity of the MAL was disproved because
the language level paragraph — sentence yielded unexpected results. Not only
was validity of the MAL verified, but also the mathematical model of the MAL
showed an extremely high goodness-of-fit. In the case of the last language level
parcelate — character the inadequacy of the mathematical model was confirmed
as it had been expected.

Next, let us turn to the blog article the analysis of which also yielded unex-
pected results. The MAL proved itselfas an adequate and well-fitting mathemat-
ical model only in the case of the lowest language level where the goodness-of-fit
reached an extremely high value, asithad been assumed. Regarding the nextlan-
guage level parcelate — character the assumption about the invalidity of the MAL
was also proved because the curve had a constant tendency. Contrary to expec-
tations, the decreasing tendency visualizing the relationship between the sen-
tence and the parcelate was only indicated and the value of the goodness-of-fit
had a minimal value. Hence our assumption was rejected. Similar findings also
appeared in the case of the last language level paragraph — sentence. Contrary
to the previous level, this result was expected.

Lastly, let us briefly summarize the results obtained by a comparison of these
sample texts with the sample texts examined in the previous experiment (the news-
paper article and the short story). The language levels, namely character — compo-
nentand parcelate — character, incline to similar tendencies, whereas the conclusions
concerning the remaining language levels, i.e. sentence — parcelate and paragraph —

sentence, differed from each other depending on the stylistic style.
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The extremely wide agreement, which was showed on the level character —
component within all sample texts, was probably caused by the constant size
of the graphic field and its influence on the structure of characters. The acquired
results not only accent its key role, but also affirm that the stylistic styles do not
have any influence on the validity or invalidity of the MAL on this level.

Asregards the language level parcelate — character, the validity of the MAL
was not verified in the case of the newspaper article and the scientific article.
Although the decreasing tendency was indicated in the short story, the agree-
ment with the mathematical model of the MAL was minimal. In the blog article
the curve had even a constant tendency. It can be concluded that the MAL does
not represent an adequate and well-fitting model for this language level. Let us
consider several factors which could cause this unsuitability. The first of them
could be the different characteristic of the language units’lengths: the parcelate
represents a unit with a variable length, whereas the character represents a unit
with a constant length. The diversification of approaches determining the com-
ponent on the one hand and the absence of alanguage unit (which is higher than
the character and lower than the parcelate) related to the absence of a language
level on the other hand could be considered other factors. Finally, the simplifi-
cation of the Chinese traditional script could represent the last factor. This re-
form was implemented in the 1950s and 1960s it resulted in reducing the num-
ber of strokes and components within 2,236 characters and thereby reducing
their variability.

The results of the remaining language levels differ from one another in con-
nection with the stylistic style in which the sample texts are written. Let us begin
by the language level sentence — parcelate. While a wide agreement was noticed
in the case of the newspaper article and the scientific article, the short story and
the blogarticle showed aminimal goodness-of-fit. This fact points out that the styles
with a regulated structure show a higher agreement. But it should be noted that
there are certain reasons which should not be left unconsidered. As on the previ-
ous language level, the absence of a language unit (higher than the character and
lower than the parcelate) and the little difference in length of the sample texts

could also bring about the minimal agreement of the other samples.
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Next, let us turn to the last language level paragraph — sentence. A wide
agreement was showed only in the case of the scientific article; in the blog article
the agreement was minimal and in the remaining sample texts it is not observed
atall. The different results could be caused partly by the punctuation, which was
influenced by the Western tradition and which was integrated in Chinese texts
in relatively recent times, partly by the low frequency of the observations, i.e. by
the insufficient length of the sample texts.

The selected key factors which could have a considerable influence
on the validity or invalidity of the MAL were tested by sub-experiments.

In the case of the language unit character — parcelate the MAL was ap-
plied to the scientific text transformed into the traditional set of characters.
According to the assumption the constant size of the graphic field should ex-
ert a stronger influence on the traditional Chinese characters because they are
characterized by a more complex structure. The extremely wide goodness-of-
fit, which was supposed to be higher than in the instance of the simplified set
of the characters, was confirmed by this sub-experiment, as well as the crucial
role of the graphic field.

Testing the assumption about the absence of another language unit between
the parcelate and the character (i.e. a word) was the subject of another sub-ex-
periment. Over the course of the determination of the borders of the parcelate
and the sentence it was inevitable to take the syntactic criterion into considera-
tion. In order to maintain the same criteria of segmentation, the MAL verified
the existence of the relationship between the syntactic word and the character.
The obtained results revealed that the MAL is not an adequate and well-ftting
model on this added level. On the basis of this analysis it emerged that the aver-
age lengths of characters (measured in components) oscillated independently
of the word’s length in the short interval between two and three components as
well as on the original level parcelate — character.

Other sub-experiments were implemented on the remaining language
levels, namely sentence — parcelate and paragraph — sentence. The first one
was concerned with the punctuation used in the scientific article. With regard

to the disputable function of the semicolon, this punctuation mark was regarded
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as the border between sentences. The assumption about its inclination to a full
stop was supported by the extremely wide agreement with the mathematical
model on both language levels.

The second sub-experiment dealing with the level sentence — parcelate
was aimed at the quantitative analysis of a sample text with a greater length.
The experiment was based on the assumption that the mutual relationship be-
tween the construct and its constituent will be exposed only in the case of test-
ing a sample which was written in the artistic style and whose text includes
alarger number of characters (i.e. more than 3,500 characters). Thus the anal-
ysis was conducted on the blog article with the length of 8,466 characters.
The value of the goodness-of-fit significantly increased, hence the assumption
was verified.

As regards this sub-experiment realized on the level paragraph — sentence,
the analysis of the longer text did not prove that the MAL is an adequate and
well-fitting model on this level; the agreement was even lower than in the case
of the original sample text.

The results obtained from these experiments yield a series of questions
and subsequently series of suggestions to undertake other experiments. As re-
gards the language level character — component, quantitative analyses will fo-
cus on sample texts written in traditional Chinese characters. For this reason,
the analyses could examine not only traditional texts published before the sim-
plification of the Chinese script, but also contemporary texts issued in Taiwan
(orin Hong Kong and Macau). The purpose of these analyses would be compar-
ing results with conclusions obtained from the already performed experiments
and verifying the influence of the graphic field on the mutual relationship be-
tween the units on this level. The crucial findings could also reveal the influence
of the traditional characters on the higher level parcelate — character.

There is also a need to undertake other subsequent experiments examining
the language level parcelate — character. The mutual relationship of these units
canvary depending on diverse definitions of the component, therefore, we sug-
gest to apply different approaches to the segmentation of characters into compo-

nents and to verify them by means of the MAL.
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With regard to the fact that the average lengths of characters fluctuate
in the range of two to three components, an analysis focusing on 3,000 most
frequent Chinese characters and their numbers of components should be per-
formed. The crucial findings would be the number of occurrences of characters
consisting of two and three components. In this connection, an analysis aimed
at comparison of traditional characters with their simplified forms is also re-
quired because it could reveal to what extent the reform reduced differences
between the lengths of the simplified characters measured in components.
The number of occurrences of the 2-component and 3-component characters
within this set will also be a subject of this analysis.

The invalidity of the relationship on thislevel could also be related to the ab-
sence of a language unit higher than the character and lower than the parcelate.
We assume that a word could be this absent language unit. For this reason it
is necessary to conduct experiments focusing on the perception of this unit
in the Chinese language and its precise definition.

In the case of the level sentence — parcelate there is a suggestion to under-
take a greater number of experiments testing the mutual relationship of these
units in connection with the length of the the sample texts. It is expected that its
existence should be confirmed within texts containing a larger number of char-
acters (more than 3,500).

Quantitative analyses of the last language level paragraph — sentence will
be particularly applied to texts with a greater length in order to significantly in-
crease the frequency of the obtained observations because a higher frequency
could allow observation of the relationships between these units.

The Inadequacy of the MAL which showed almost in all sample texts could
be caused by the graphical division based on punctuation marks. It should be
noted that punctuation was affected by the Western style and it does not have
along tradition in Chinese texts. Hence, subsequent experiments will observe its
influence on the respective units within the context of its development.

Due to testing the influence of the different stylistic styles, an exploration
ofthe mutualrelationships ofthe language units on the levels sentence — parcelate

and paragraph — sentence will also be the subject of another experiment.
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The last but not least, a quantitative analysis will be applied to sample texts
with a sufficient length which could allow the inclusion of another language unit,

namely a subchapter.
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APPENDIX 1: THE SCIENTIFIC ARTICLE - SAMPLE A

IWRES LT EE
22520
2013-2-27 15:47:01 SRJE: (GES XN G 2012 4 3 1

[EE RN =7, LS KEEER, EEPF R NIES
SR BARDGE., OHIES HANE S R (JERT100083) .

[RERE] S 5AT R R/IER SE, HEMERHLES
B, I E A 2B A R 2R fEADRsIAE
EACPIRIR TSN T, 1 5 0 2 50 1 STk R R 2, A TR
AR ERETT IS AL K, 185 R 51 DTk B T AR5 31 10%
- WEEF AT AVI Ol D, RO ERT . 152
e EEAESS 2, WIRIES ELPRE ST RIER, WIRIES 25
IBATHUEE, BETUE S XA 2T Utk BT TR S BRI A
PHER TS, TR BEE T2 TR R I BURIN A S A28 £,
RIEE T L, BRI E RO, (AT RSN TE 2
BUEF LA,

Language is closely tied to economy; however, the eco—
nomic attributes of language, in the sociolinguistic aware—
ness so far, have not been clearly understood. Population
mobility and information technology have been two driving
forces that make language an important contributing factor
of economic growth. Language, therefore, becomes a criti—
cal economic matter. In some countries, language accounts
for about 10 % in economic growth. In China, the study

of economic linguistics has just started and foresees
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a promising future. The important task of the economic
linguistics is to understand the role of language in eco—
nomic activities, and to find out the operational rules
of language economy, and to study the economic contri-
bution of language for the society as well as cost—ef-
fectiveness of language policies. This paper will explore
the policies and methods of promoting the development
of economic linguistics in the hope of developing language
industry, nurturing language professions, and promoting
language consumption to the benefit of the country and
individuals alike.

[3% 8 H)IES/45F language/economy

PURIE S BRI 23 R VE I =AM SR E B RN 1B S BURAIE
A B E R IBRRIE S RIS, RS E S IR
FE, VB S B ANE = Sk i BAR SRR, A ARERIE S I, AT
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BRH, DIRIRENE S AP ENE, e e i 5 BORR 55
HHTAGFR 2 B, FEH)E HEE LR S RENS 780 R IEIE SR
IR .

— BERATESIPATRDHER

NERI A FHE S ST EA T2, 1 HAER LUk, 165 AES
FMAC 2 BN EZE AT X AL R U7 THR

B, WS RIS B I E B R R R R NA R
s R NRIBONE A TRAVEE TR, 155 /81557 8IRE7)
SR ERIEADG, Hl: 1 TR R B R i R 5155 BE TN,
USRI AE B FEMLNSE, A2 55 BT B & YRR 22 (5557
271 2. CERA HIGRES ], oA IETERE ST, EN55 SIfE AR
2B SR L ZEE BT, SCH S SON i E BRI D7 3h
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RS THRAS SRISRBOE 5 M fT RS2 2T 5 S 3h
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APPENDIX 2: THE BLOG ARTICLE — SAMPLE B
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APPENDIX 3: THE BLOG ARTICLE - SAMPLE C
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APPENDIX 4: TABLES CONTAINING THE DATA EM-
PIRICALLY OBTAINED FROM QUANTIFICATION OF
THE NEWSPAPER ARTICLE AND THE SHORT STORY

The tables show observations empirically obtained by quantification
of the newspaper article and the short story: x, represents the lengths of con-
structs (measured in constituents), z, their frequencies and y_ the average
lengths of constituents (measured in the immediately lower units). The grey
background of the cells is used to highlight the omitted observation with
alow frequency.

Let i be a natural number representing four language levels, where i = 1 rep-
resents the language level paragraph — sentence, i = 2 language level sentence —
parcelate, i = 3 language level parcelete — character and i = 4 language level char-

acter — component, thus the value of icanbe i=1,2, 3, 4.

TABLE A
Language level L4: character (measured in components) —
component (measured in the average number of its strokes)

The newspaper article The short story

Xy Z, Ya Z, Ya

1 463 5.0994 733 4.7763
2 710 3.4127 782 3.4565
3 696 2.5393 731 2.5860
4 340 2.0824 425 2.2047
S5 220 1.8718 214 1.9729
6 83 2.0161 101 1.9076
7 43 1.6246 49 1.8192
8 7 1.6964 22 1.8125

9 ><>< 6 1.3704
10 ><>< 2 1.8000
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TABLE B
Language level L3: parcelate (measured in characters) — character
(measured in the average number of its components)

The newspaper article The short story

X, z, Y, z, Y,

] ><>< 7 3.1429
2 4 3.1250 11 3.0000
3 ><>< 21 2.5556
4 14 3.3393 32 2.8281
5 ) 2.2667 26 2.9538
) 22 2.9545 30 2.8611
7 ) 2.7619 4] 2.8153
8 14 2.9911 36 2.7014
9 11 2.9697 27 2.7860
10 5 2.4400 26 2.7923
11 10 3.0182 24 2.7348
12 7 2.7738 13 2.4744
13 12 2.8141 13 2.5740
14 14 2.8776 11 2.6688
15 7 2.7429 13 2.9641
16 4 2.7656 4 2.8750
17 4 3.2206 6 2.5882
18 8 2.7153 3 2.8704
19 3 3.0000 3 2.6842
20 € 2.6167 2 2.2500
21 8 2.7262 5 2.6857

22 5 2.5818 ><><
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X3 Z, Y3
23 2 2.7391
24 3 2.7222
25 2 2.5600
y e e
28 2 2.6964
29 3 2.6207
30 1 3.0333
31 1 2.7742
33 1 3.1818
34 1 3.2059
35 2 2.8429
36 1 2.9444
38 1 3.0789
39 1 3.0000
42 1 3.0952
47 1 3.1277
TABLE C

The newspaper article

The short story

N
@

Vs
2.8261

2.8333

;

2.4074

AARERAKR
HRAKRRRNN

Language level L2: sentence (measured in parcelates) — parcelate
(measured in the average number of its characters)

The newspaper article

Z, Y,

8 27.3750
14 17.2500
7 14.4286

The short story
zZ, Y2
23 9.9565
34 10.9265
25 8.2933
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The newspaper article The short story

X, zZ, Y, z, Y,

4 11 11.8636 11 7.3636

5 3 15.6000 12 7.3667

) 1 16.5000 ) 7.6944

7 € 11.9048 1 8.5714

8 3 10.3333 2 6.3125

9 ><>< 2 9.7222

11 1 7.3636 1 8.3636

12 1 10.2500 ><><

TABLE D
Language level L1: paragraph (measured in sentences) — sentence
(measured in the average number of its parcelates)

The newspaper The short story - The short story -
article Variant 1 Variant 2

X, zZ, Y, zZ, Y, z, Y,

1 2 3.0000 9 3.6667 3 2.6667

2 5 4.7000 10 2.3000 2 4.0000

3 4 2.5833 3.5556 ><><
T ><><><><
5 2 3.8000 1 3.0000 3.0000

6 1 4.8333 ><>< 1 2.8333
><>< 2 2.1429 1 2.1429
8 ><>< 2 3.6250 2 3.6250

~N

~O
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The newspaper The short story - The short story -
article Variant 1 Variant 2

X3 zZ Y, zZ Y, zZ Y

s ><><><><><><
17 ><>< 3.9412 3.9412

27 ><>< 1 2.8519 1 2.8519
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