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Abstract

The present paper explored the focusing topics change
and language change in Report on the Work of the Gov-
ernment by Premiers of the People’s Republic of China
(hereinafter Report texts). The text clustering and corre-
spondence analysis showed the focusing topics change in
selected three periods Report texts. The Report texts were
represented by the clause length distribution and clus-
tered. The clustering result showed the differences of
clause length usages in the Report texts. The relationship
between clause length and word length was studied. The
average word length decreases with clause length and
were fitted using the function, y = ax? based on the
Menzerath-Altmann Law. The relationship between the
three periods Report texts represented by the fitted pa-
rameters, a and b, were explored.

1 Introduction

Language change has been main concern of linguists
from centuries in many parts of the world and is the topic
of research for classical linguistic studies. However,
these early works tended to focus on sound and sound
changes, tracing back to work by Panini in 4th century
BCE. Biber (2012) argued strongly that reference works
that describe different linguistics levels, i.e., lexical,
grammatical, and lexico-grammatical, should consider
register difference.

Language is the mode of political discourse. For exam-
ple, the president candidates will demonstrate their ideas
and policies in the debates. VVan Dijk (1997) defined the
political discourse based on three dimensions: the actors,
the political scope of the discourse and the context of
communication. From the above definition, a discourse
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is considered as ‘political” when it is produced by a po-
litical actor carrying out a political action (e.g. to govern,
legislate, protest or vote) in an institutional context of
communication. Randour et al. (2020) conducted a sys-
tematic literature review of 164 scientific articles from
the Scopus database and confirmed that political dis-
course is generally limited to the discourses of (institu-
tionalized) political elites and most specifically to oral
monological speeches.

The Menzerath-Altmann law originates from the fact
that the length of a construct influences the lengths of its
immediate constituents in different language domains. It
is summarized as “the greater the whole, the smaller its
parts” by Paul Menzerath after he detected the depend-
ency of syllable length on word length (Menzerath 1954).
Altmann generalized this hypothesis to all the language
levels, formulating it as “The longer a language construct,
the shorter its components” (Altmann 1980). Hiebicek
(1992, 1995, 1997) showed that the whole hierarchy of
textual levels is based on this dependency, and called this
the Menzerath-Altmann law.

Altmann (1980) gave the theoretical derivation and the
corresponding differential equation of the MA law, as
shown in Equation (1).

y! b .

5 ="¢ +- Equation (1)
The solution to this differential equation is shown in the
Formula (1):

y =axPe™*  Formula (1)

where y is the mean size of the immediate constituents,
X is the size of the construct, and parameters a, b, and ¢
depend mainly on the levels of the units under investiga-
tion.

A large number of observations have shown that pa-
rameter c is close to zero for higher levels of language
whereas lower levels lead to very small values of



parameter b; only for intermediate levels is the full for-
mula needed (K&hler, 2012).

The two simplified formulas were obtained when
higher and lower levels were studied respectively. For-
mula (2a) has become the most commonly used “standard
form” for linguistic purposes (Grzybek, 2007).

y = ax? Formula (2a)
X Formula (2b)

This paper explores the language change in Chinese
political discourse, Report on Work of the Govern-
ment by Premiers of the People’s Republic of China,
based on the content development and Menzerath-
Altmann law from the perspective of quantitative
linguistics.

1.1 Literature review

Millar and Trask (2015) demonstrated that languages
change (even their spelling rules) throughout their history.
Previous studies about language change focused on
sound and sound changes, word and word changes
mostly. Lieberman et al. (2007) studied the regularization
of English verbs over the last 1200 years and how the rate
of regularization depends on the frequency of word usage.
Lexicostatistics was used to calculate the evolutionary
history of a set of related languages and varieties (Bakker
etal. 2009, Barbancon et al. 2013). Baker (2011) focused
on words that have changed their frequency and meaning
in the study of change in British English over the twenti-
eth century. Degaetano-Ortlieb and Teich (2018) have
used relative entropy for detection and analysis of periods
of diachronic linguistic change. Campos et al. (2020) set
a corpus-driven methodology to quantify automatically
diachronic language distance between chronological pe-
riods of several languages. The results showed that a di-
achronic language distance based on perplexity detects
the linguistic evolution that had already been explained
by the historians of the three languages.

There is a long tradition of linguistic research on politi-
cal discourse. Van Dijk’s (1997) definition of political
discourse brings together studies focusing on discourse
produced by political elites in an institutional context
with the aim of carrying out a political action (Randour
et al. 2020). There are some studies aims at studying po-
litical issues, events and actors, such as ideology or iden-
tity construction (Wang 2007, Wodak and Boukala 2015).
Other studies concentrated on specific linguistics charac-
teristics of the discourses, such as Wang and Liu’s (2018)
analysis of Trump discourse, or Roitman’s (2014) study
of the use of pronouns by French presidential candidates.
Lu and Ahrens (2008) studied the metaphor usage in po-
litical discourse. Savoy (2018) examines the verbal style
and rhetoric of the candidates of the 2016 US presidential
primary elections.

Yu (2008) demonstrated that machine learning methods
can be trained to classify congressional speeches accord-
ing to political parties. Better performance levels can be
achieved when the training examples are extracted from
the same time period as the test set. This means that the
congressional speeches have different stylistic features in
different periods. Yu (2013) explored the correlation be-
tween language usage and gender, and reveals that (po-
litical) feminine figures tend to use emotional words
more frequently and employ more personal pronouns
than men.

Previous research has validated the MA law at differ-
ent language levels. Tuldava (1995) examined the de-
pendence of average word length on clause length,
finding a statistically highly significant interdependence
between average word length and clause length, indicat-
ing that there are other factors that influence average
word length. Motalovaet al. (2014) and S¢igulinsk&and
Schusterova(2014) verified the validity of the MA law
applied to contemporary written and spoken Chinese re-
spectively. BeneSova (2016) tested the potential validity
of the MA law on samples in different languages and at-
tempted to test the concept of this language universal.
Hou et al. (2017) studied the relationship between sen-
tence length and clause length in Chinese language and
concluded that the relationship in formal written register
can be fitted by the MA law.

There are some researches for studying the theory and
formula per se. Kchler (1984) interpreted the parameters
in Formula (2a) and assumed that a represents a quantity
depending on the language and language levels, b might
represent a shortening tendency and might describe the
range of structural information that has to be stored for
each language component. Cramer (2005) showed that
parameters a and b might be linked by a systematic con-
nection through a correlation analysis. Hou et al. (2019)
fitted the relationship between clause length and word
length in different Chinese registers and concluded that
the relationship between the fitted parameters, aand b, in
each register can be fitted by the linear regression. The
result of linear regression is different in different Chinese
register texts.

There are few studies on Chinese language change
and on linguistic characteristics of political dis-
course. This paper will explore the language change
in Chinese political discourse based on topic words
and the MA law.

1.2 Data and methodology

The Report texts on Works of Government of China in
three different periods were selected to establish the cor-
pus. These three different periods are 1978-1982, 1997-
2001 and 2016-2020 respectively. The first five years,
1978-1982, are the initial stage of the reforming and
opening up in China. Hong Kong was returned to China



in 1997. The last five years, 2016-2020, is the 13" five-
year plan was initiated and finished.

The texts of Report were segmented and Parts of Speech
tagged using the Chinese Lexical Analysis System cre-
ated by the Institute of Computing Technology of the
Chinese Academy of Sciences (ICTCLAS).

The text vectors were established based on Vector
Space Model and bag of words. Text clustering was used
to validate whether the selected linguistic characteristics
can differentiate the Report texts in different periods. The
differences can be demonstrated and interpreted. They re-
flect the language change and the focusing topic transi-
tion in three periods Reports. Correspondence analysis
was used to analyze the correlation between these char-
acteristics and different periods report texts.

The Formula (2a) was used to fit the average word
length distribution in the clause with certain lengths (i.e.,
the relationship between clause and words). Then, the
texts can be represented by these fitted parameters, a and
b, and were displayed in a 2-dimensional space. Thus, the
relationship between Report texts from these periods can
be explored.

2 The change of the thematic words

The Report texts, as political discourses, speak about
sharply defined topics and concentrate more or less on
the core of the information. Usually the topics are linguis-
tically represented by a particular number of nouns (or
even proper nouns) and first order predicates, namely
verbs and adjectives. The nouns represent the concrete
and abstract concepts in the Report. The verbs represent
the action from the subjects or on the objects which are
all represented by nouns. The nouns can be modified by
the adjective(s) and one noun phrase can be established.
The nouns, adjectives and verbs are summarized as the-
matic words (Popescu et al. 2009).

The nouns, verbs and adjectives, occurring more than
50 times in all texts, were selected to represent the Report
texts in three periods. Each report text is represented as
one vector using the relative occurrence frequencies of
these words.

The hierarchical clustering analysis was used to cluster
the texts. Kullback-Leibler Divergence (Relative Entropy)
were adopted to compute the distance between text vec-
tors. The sum of squares of the deviations was used to
calculate the distance between two clusters. The hierar-
chical clustering result, dendrogram, is shown in Figure
1.

From Figure 1, we can see that the Report texts from
one period were clustered into one cluster. This means
that there are systematical similarities of the content
words usages in the same period texts and there are sys-
tematical dissimilarities between different periods Report
texts. The internal differences of content words usages in
one period texts, 1997-2001 and 2016-2020 respectively,

are small compared with that in 1978-1982 texts. This
may be caused by the drastic social changes in that period.
The height of common ancestors of these three periods
Report texts showed the relationship between the content
words usages.
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Figure 1: The result of hierarchal clustering of texts rep-
resented by the content words

Correspondence analysis is a summary technique which
outputs a correspondence plot. A 2D correspondence plot
is the most useful depiction of complex reality because it
reduces the number of dimensions of variation to the
manageable two dimensions represented by the x-axis
and the y-axis. Its unique feature is the fact that it cap-
tures both the column (content words) and row (periods
of report) categories of the cross-tabulation table in the
same space.
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Figure 2: The correspondence analysis result of Report
texts in three periods

The result of correspondence analysis is shown in Fig-
ure 2. The Figure 2 shows three periods Reports texts
(1978-1982, 1997-2001, 2016-2020) were clustered ac-
cording to their usages of different content words (nouns,
verbs and adjectives). Both the reports texts and content
words are displayed in the plot. From Figure 2, we can
see that some words co-occurred with some Reports from
different periods. For example, “f& 5 /1% f5 /1 5%
(health/housing/enhance)” overlapped with the Reports
from 2016-2020. It means these issues are the concerning



focus of Government of these five years. “£46/2% > /3]
AL (experience/learn/modernization)” were the con-
cerning focus of Government in the initial stage of the
reform and opening. “ ML/ ML/ 55 /2403 (enter-
prise/organization/experimental unit/improvement” were
focused by Government in 1997-2001.

3 The change of relationship between
clause length and word length

The sentence, as the maximal grammatical unit and min-
imal statement unit, is considered to be a basic linguistic
unit in all languages. Chinese sentences are often defined
in terms of characteristics of speech (Huang and Shi 2016;
Lu 1993). Chao (1968) and Zhu (1982) defined a sen-
tence as an utterance with pauses and intonation changes
at its boundaries.

A common approach for identifying sentences in syn-
tactically annotated corpora (e.g., Chen et al., 1996; Chen
etal., 2003; Huang and Chen, 2017 for Sinica TreeBank)
is to mark all segments between punctuation marks that
indicate utterance pauses as sentences. Such punctuation
marks include commas, semicolons, colon, periods, ex-
clamation marks, and question marks. Wang and Qin
(2014) and Chen (1994) also adopted this operational
definition and called such units sentence segments. Wang
and Qin (2014) considered the lengths of sentence seg-
ments to be relevant to language use in Chinese. Sen-
tences (as defined by Chen et al., 2003; Huang and Chen,
2017) and sentence segments (as defined by Chen, 1994;
Wang and Qin, 2014) are roughly equivalent to clauses.

3.1 The distribution of clause length

Clause length is defined as the number of words included.
Words is considered to be the segments delineated by
blank spaces in the texts segmented by a Chinese lexical
analysis system. The occurrence frequencies of clauses
with certain lengths were calculated in three periods texts
and the relative frequency distributions of the clauses in
three periods texts are shown in Figure 3.

Figure 3 shows that the relative frequency distributions
of clause length in three periods Report texts are similar.
The relative occurrence frequencies of clauses increase
firstly and then decrease with the increasing of lengths.
The occurrence frequencies of one- and two-word
clauses are highest in 1978-1982 and are lowest in 2016-
2020. The clauses lengths concentrate on the 3-10 words.
The percentages of clauses with 1-15 words lengths are
more than 95% in three periods texts.

Each text is represented by the relative frequency of
clause lengths. Correspondence analysis was used to an-
alyze the texts. The correspondence analysis result, cor-
respondence plot, is shown in Figure 4.
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Figure 3: The frequency distribution of clause length in
terms of words
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Figure 4: The result of correspondence analysis of texts

From Figure 4, there are differences of clause length us-
ages between Report texts from three different periods.
Combined with Figure 3, the short clauses are frequently
used in 2016-2020 Report texts and the long clauses are
frequently used in 1978-1982.

3.2 Fitted results of average word length in
clauses

The average word length in clauses with certain lengths
was calculated as the number of Chinese characters in the
given clauses divided by the number of words in those
clauses. We calculated the average word length distribu-
tion in each period texts and fit them using the Formula
(2a). The fitted result is shown in Table 1 and Figure 5.

Table 1: The fitted result of the average word length in
clauses with certain length

a b R’ Adjusted
RZ

1978- 2.452 -0.144 86.49% 85.45%
1982
1997- 2.457 -0.132 88.02% 87.1%
2001
2016- 2.654 -0.180 88% 87.08%
2020

From Figure 5, we can see that the average word length
decreases with the clause length. The average word



length distribution can be fitted by the Formula (2a) in
each period text. The determination coefficient, R?, in Ta-
ble 1 showed that the fitted result is good. Based on the
fitted result, we conclude that the relationship between
clause and word abides by the MA law.

19781982 To97.20m ez

Figure 5: The fitted result of average word lengths in
clauses

The average word lengths in 15 texts from three periods
were fitted by the MA law. The fitted results were shown
in Appendix 1. The values of R? demonstrate that the re-
lationships between clause and word lengths in all Report
texts abide by the MA law.

The Report texts from three periods are represented by
the two fitted parameters, a and b, of the average word
length in clause with certain length. They are displayed
in a two-dimensional space, as shown in Figure 6.
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Figure 6: The relative position of Report texts from each
period

From Figure 6, the two parameters, a and b, correlated
negatively, which means b decreases with a. The b values
are smallest in Report texts in 2016-2020, which means
the extent of the decreasing of the average word length in
clauses is maximum. The big a values in 2016-2020 Re-
port texts mean that average word length in short clauses
are larger than the other two periods texts. The ranges of
fitted parameters are similar, but the relationship between
these two parameters is not similar in texts from 1978-
1982 and 1997-2001.

4 Conclusion

This paper studied the changes of language and focusing
topics of Chinese political discourse represented by

Reports on Work of the Government by Premiers of the
People’s Republic of China. We selected the Report texts
in three periods, 1978-1982, 1997-2001 and 2016-2020,
to establish the corpus of political discourse. Text clus-
tering result showed that the thematic words in Report
texts of these three periods are changing. Correspondence
analysis showed that the correlation between Report texts
and thematic words in correspondence plot. From corre-
spondence plot, it can be seen that the changes of the-
matic words usages in these three periods Report texts.

Then the Report texts were represented by the clause
length distribution and analyzed using correspondence
analysis. The result of correspondence analysis showed
that the more short clauses were used and the less long
clauses were used with time from 1978-1982, 1997-2001
to 2016-2020. The average word length in clauses with
certain lengths were calculated, which decreases with the
clause length. Formula 2a was used to fit the average
word length. The fitted result showed that the relation-
ship between clause and word lengths abide by the MA
law.

The 15 Report texts were represented by the fitted pa-
rameters of average word length. The parameters were
used to represent the Report texts. The two-dimensional
space was used to show the relationship between the texts.
The result showed that the parameters b in 2016-2020
Report texts are smaller than that in Report texts from
1978-1982 and 1997-2001. It needs to be explored for the
relationship between the fitted parameters and the devel-
opment of Chinese language.
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