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Abstract 

The present paper explored the language change in Chi-

nese political discourse in Mainland through the investi-

gation of the relationship between sentence and clause 

based on Menzerath-Altmann law. The results showed 

that the relationship between sentence and clause in first 

and second periods (1978-1982 and 1997-2001) Chinese 

political discourses abide by the Menzerath-Altmann law, 

while they do not abide by the law in third period. The 

average clause length distribution in first and second pe-

riods political discourse can be fitted by the y=axb and 

the fitted parameters can distinguish the different periods 

political speeches. The relationship between sentence 

and clause changed with time. 

1 Introduction 

Language diachronic change has been main concern of 

linguists from centuries in many parts of the world and is 

one of the topics of research for classical linguistic stud-

ies. Different from classical linguistics, which mainly 

concern the diachronic changes of the consecutive lan-

guage elements with time, this paper considered language 

as a complex system and explored the change of this sys-

tem from time to time. Cacoullos (1999) showed that re-

ductive changes in grammaticalizing forms may be not 

only as a diachronic process but also as synchronic dif-

ferences between formal and informal registers. On the 

contrary, it is possible that the synchronic differences 

were considered as the diachronic changes of language. 

This paper focused on one same register, political dis-

course, for examining the Chinese language change in 

order to avoid this mistake. Biber (2012) also argued 

strongly that reference works that describe different lin-

guistics levels should consider register difference. Thus, 

we should consider register as an influencing factor for 

studying language change. 

Quantitative linguistics consider language as a com-

plex adaptive system and adapts to the surrounding envi-

ronment all the time as like Wang (2006). The 

Menzerath-Altmann law, as the one of three laws of 

quantitative linguistics, examines the relationship be-

tween language constructs and their immediate constitu-

ents in different language domains. Based on Menzerath 

(1954), which proposed “the greater the whole, the 

smaller its parts” after he examined that dependency of 

syllable length on word length, Altmann generalized this 

hypothesis to all the language levels, formulating it as 

“The longer a language construct, the shorter its compo-

nents” (Altmann 1980).  

Altmann (1980) gave the theoretical derivation and the 

corresponding differential equation of the MA law, as 

shown in Equation (1). 
𝑦′

𝑦
= −𝑐 +

𝑏

𝑥
    Equation (1) 

The solution to this differential equation is shown in the 

Formula (1): 

𝑦 = 𝑎𝑥𝑏𝑒−𝑐𝑥       Formula (1) 

where y is the mean size of the immediate constituents, 

x is the size of the construct, and parameters a, b, and c 

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 (Köhler, 2012). 

The two simplified formulas were obtained when 

higher and lower levels were studied respectively. For-

mula (2) has become the most commonly used “standard 

form” for linguistic purposes (Grzybek, 2007). 

 

𝑦 = 𝑎𝑥𝑏          Formula (2) 

   

This paper explored the language change in Chinese 

political discourses by examining the relationship 

between sentence and clause based on the Men-

zerath-Altmann law. 

1.1 Literature review 

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 

et al. 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. Different from these pre-

vious studies, Hou et al. (2020) studied the language 

change in Chinese political discourse by looking at the 

relationship between clause and word, which showed that 

the fitted parameters can differentiate the different peri-

ods Chinese political discourses. 

  As one of the best-known laws of quantitative lin-

guistics, the MA law establishes the interrelations be-

tween successive hierarchical levels of language, 

providing evidence that language is a self-organizing and 

self-regulating system. Previous research has validated 

the MA law at different language levels. For example, 

Köhler (1982) conducted the first empirical test of the 

MA law at the sentence level as far as we know, analyz-

ing German and English short stories and philosophical 

texts. Teupenhayn & Altmann (1984) studied the rela-

tionship between the length of sentences and its clauses 

measured in words, which showed that their empirical 

data meets Menzerath’s law. Buk and Rovenchak (2008) 

studied the dependence of clause length in terms of words 

and syllables on the sentence length in terms of clauses 

in Ukrainian. They propose the formula (2) can fit the 

clause length counted in words on the sentence counted 

in clauses. Formula (3) represents one of the generaliza-

tions of MA law (Wimmer & Altmann 2005). 

 

F(x)=Axbe-c/x                  formula (3) 

 

Motalová et al. (2014) and Ščigulinská and Schusterová 

(2014) verified the validity of the MA law applied to con-

temporary written and spoken Chinese respectively. 

Benešová (2016) tested the potential validity of the MA 

law on samples in different languages and attempted to 

test the concept of this language universal. Hou et al. 

(2017) studied that relationship between sentence and 

clause in different Chinese registers. And they concluded 

that the relationship between sentence and clause abide 

by the Menzerath-Altmann law in written formal Chinese 

registers, while the relationship did not abide by the Men-

zerath-Altmann law in informal Chinese register. Xu and 

He (2020) studied the relationship between English sen-

tence and clause based on the MA law in academic spo-

ken and written registers and showed that the fitted 

parameters can differentiate these two registers. Jiang 

and Ma (2020) explored the relationship between sen-

tence and clause based on the MA law and showed that 

this law held true for both original and translated texts, 

and the fitted parameters could differentiate the transla-

tional language from the original language.  

  Except for the application of the MA law to different 

language levels, there are some researches studying the 

theory and formula per se. Köhler (1984) interpreted the 

parameters by using Formula (2). He assumed that a rep-

resents a quantity depending on the language and lan-

guage levels, b might represent a shortening tendency 

and might describe the range of structural information 

that has to be stored for each language construct. 

  This paper selected Formula (2) to study the relationship 

between sentence and clause in different periods Chinese 

political discourse as like Hou et al. (2017) and examined 

whether the relationship between sentence and clause in 

different Chinese political discourses abide by the Men-

zerath-Altmann law, and, if so, fitted parameters can dif-

ferentiate the different periods Chinese political 

discourses. 

 

1.2 Data and methodology 

The Report texts on Works of Government of China in 

three different periods in last 40 years were selected to 

establish the corpus. 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 re-

forming and opening up in China. Hong Kong was re-

turned to China in 1997. The last five years, 2016-2020, 

is the 13th five-year plan was initiated and finished. We 

chose three periods with a difference of 20 years. 

  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).  

  This paper examined the relationship between sentence 

and clause in Chinese political discourse. According to 



the Menzerath-Altmann law, the average clause length 

decreases with the increases of the sentence length. Thus, 

the first question should be resolved is that the definitions 

of Chinese sentence and clause. Then the sentence length 

and clause length should be defined secondly. 

  The sentence is considered to be a basic linguistic 

unit in all languages. Different from Indo-European lan-

guages, a sentence in Chinese texts is not easily deline-

ated for lack of a reliable convention to mark end-of-

sentence, and because of frequent omission of sentential 

components, such as subjects and predicates (Huang & 

Shi 2016). Consequently, Chinese sentences are often de-

fined in terms of characteristics of speech, rather than 

texts (Lu 1993; Huang & Shi 2016). Chao (1968) and Zhu 

(1982) defined a sentence as an utterance on pauses and 

intonation changes at the boundaries of sentences.  

Considering the complexity of Chinese sentence and 

the aim of this paper, we mark the Chinese texts separated 

by periods, question marks and exclamation marks as 

sentences. Generally speaking, the length of language 

construct should be counted as its immediate compo-

nent(s). We assumed that the immediate component of 

sentence is clause. The sentence length is measured in the 

number of constituents, clauses. In Köhler (1982), the 

number of clauses is determined by counting the number 

of finite verbs in a sentence. Different from that the num-

ber of Chinese clauses is determined by the number of 

commas or semicolons in a sentence. The length of clause 

is measured as the number of the words included. Words 

is considered to be the segments delineated by blank 

spaces in the texts segmented by a Chinese lexical anal-

ysis system. 

  We used the Formula (2) to fit the relationship be-

tween sentence and clause (i.e., average clause length 

distribution in the sentence with certain lengths. From 

Formula (2), there should be a nonlinear relationship be-

tween sentence length and clause length. The initial esti-

mates of parameters, a and b, will influence the nonlinear 

regression result. We transformed the nonlinear relation-

ship in Formula (2) into linear relationship in order to 

avoid the influencing of initial estimates of parameters, 

as following.  

y = axb 

  log(y)=b*log(x)+log(a)  taking the logarithm on 

both the sides 

Y=log(y), X=log(x) 

Then: Y=b*X +log(a)          Formula (1a-1) 

 

The linear regression can be used to fit the link between 

logarithm of average clause length in terms of words and 

the logarithm of sentence length in terms of clauses. Mul-

tiple R-squared was selected to validate the fitted results. 

It indicates how much changes in the data can be ex-

plained by the model (Conway & White, 2013 P150). 

The open source programming language and 

environment R was used to realize the fitting procedure 

for regression analysis. 

If the relationship between sentence and clause in these 

three periods Chinese political discourse was fitted by 

Formula (2), the texts can be represented by the fitted pa-

rameters, a and b, and were displayed in the two-dimen-

sional space. Thus, the relationship between different 

periods Chinese political speeches can visualized and we 

can determine whether there are differences between 

them. 

2 Frequency distribution of sentence 

length 

The relative occurrences frequencies of sentence with 

certain length were calculated in three periods Chinese 

political discourses to establish the distributions of sen-

tence length in terms of clause, as shown in Figure 1. 

 
Figure 1: Sentence length distribution (clause) in differ-

ent periods Chinese political discourse 

 
Figure 2: The result of correspondence analysis of dif-

ferent periods political discourses represented by sen-

tence length distribution 

 
From Figure 1, we can see that the relative occurrence 

frequency of sentence decreases with the increasing of 

sentence length in third period political discourse. The 

relative occurrence frequencies of sentence increase 

firstly and then decrease with sentence length in first and 



second periods Chinese political discourses. The short 

sentences occurred frequently and most of sentences in 

Chinese political discourse are composed of the few 

clauses. The relative occurrence frequencies of sentence 

including 1-7 clause are 96.62%, 98.66% and 98.96% 

from first to third period respectively. This means that we 

can observe the average clause length distribution in 

these sentences. 

  We used the correspondence analysis to analyze the dif-

ferent periods political discourses represented by sen-

tence length distribution. The result of correspondence 

analysis is shown in Figure 2, from which we can see that 

the long sentences occurred more frequently in first pe-

riod compared to the other two periods. 

3 Average clause length distribution in 

sentences 

We aim to study the relationship between sentence and 

clause in different periods Chinese political discourses, 

so it is unnecessary to determine the length of the indi-

vidual clause. The average clause length in sentences 

with certain length was calculated as the number of words 

in the given sentences divided by the number of clauses 

included. 

  After calculating the average clause lengths in sen-

tences with each length, the average clause length distri-

butions in three periods Chinese political discourses were 

established as shown in Figure 3, from which we can see 

the link between average clause length and sentence 

length. From Figure 3, we can see that there are obvious 

decreasing tendencies of average clause length with the 

increasing of sentence length in most of sentences in first 

two periods Chinese political discourses. There is not ob-

vious regular changing tendency of average clause length 

with sentence length in third period political discourse.  

 
Figure 3：Average clause length distributions in sen-

tences from different periods political discourses 

 

The 15 political discourses from three different periods 

were represented by the average clause length distribu-

tions and hierarchical clustered. The Kullback-Leibler 

Divergence (Relative Entropy) were adopted to calculate 

the distance between text vectors and the sum of squares 

of the deviations was used to calculate the distance be-

tween two clusters in text clustering. The clustering result 

is shown in Figure 4. From Figure 4, we can see that third 

period political discourses were clustered into one cluster, 

the other two periods political discourses were clustered 

into another different cluster. The distance between these 

two clusters is small. Figure 3 showed that the average 

clause length distribution in first period political dis-

course is different from the other two periods. Figure 4 

showed that the average clause length distribution in third 

period political discourse is different from the other two 

periods. Thus, the average clause length distribution can-

not differentiate these three periods political discourse. 

 

 
Figure 4：The text clustering result of different periods 

political discourse represented by average clause length 

4 Fitted results of relationships between 

sentence and clause 

 
Figure 5：The fitted result of average clause lengths in 

different periods political discourses 

 

The average clause length distributions, as shown in Fig-

ure 4, were fitted using the Formula (3). The fitted results 

are shown in Figure 5 and Table 1 respectively. From the 

determination coefficients in Table 1, the relationships 

between sentence and clause abide by the Menzerath-Alt-

mann law in first two periods political discourses and did 

not in third period political discourses. Figure 5 also 



showed that the fitted and observed values of average 

clause length in third period political discourse are simi-

lar, which means the fitted result is good 

 

Table 1: The fitted result of average clause lengths in 

different periods political discourses 

 a b R2 Adjusted 
R2 

1978-

1982 

9.498 -0.188 96.63% 96.07% 

1997-

2001 

8.337 -0.198 93.50% 92.42% 

2016-

2020 

7.075 -0.020 25.71% 10.85% 

 

Table 2: The fitted result of average clause length distri-

butions in 15 political discourses 
 a b R2 

1978 8.750174 -0.156 98.72% 

1979 11.23413 -0.200 92.99% 

1980 8.502068 -0.198 84.67% 

1981 9.216761 -0.161 94.89% 

1982 9.208571 -0.151 98.98% 

1997 8.186424 -0.207 80.43% 

1998 8.131819 -0.157 81.15% 

1999 8.207432 -0.173 88.99% 

2000 8.409639 -0.158 83.97% 

2001 7.953944 -0.149 95.02% 

2016 7.028888 0.008 1.05% 

2017 6.987738 0.013 8.21% 

2018 7.28553 -0.035 61.55% 

2019 7.129599 -0.023 13.63% 

2020 6.760901 -0.066 25.03% 

 

The average clause length distributions in 15 Chinese po-

litical discourses from three different periods were fitted 

using Formula (2). The fitted results were shown in Table 

2. From Table 2, the average clause length distributions 

in five political discourses from third period were not fit-

ted by the Formula (2) and the relationship between sen-

tence and clause did not abide by the Menzerath-Altmann 

law. This conclusion is consistent with the fitted results 

in Table 1. 

The 10 Chinese political discourses from first and sec-

ond periods were represented by the fitted parameters, a 

and b, of average clause length distributions and were 

visualized in a 2-dimensional space as shown in Figure 6. 

From Figure 6, we can see there is a boundary between 

10 Chinese political discourses from first and second pe-

riods. The values of a can differentiate these two periods 

political discourses and they decreases from first to 

second period. There is not the obvious difference of b 

between these two periods. 

 
Figure 6: The relative position of 10 Chinese political 

discourses from first and second period 

5 Conclusion 

This paper examined the language change in Chinese po-

litical discourse based on the Menzerath-Altmann law. 

Classical linguistics mainly concerns the diachronic 

changes of the consecutive language elements, for exam-

ple sound, with time. Different from that, this paper con-

sidered language as a complex system and explored the 

change of this system from time to time. The relationship 

between sentence and clause in three different periods 

Chinese discourses were fitted using Formula (2). The 

fitted result showed that the relationship between sen-

tence and clause in third period political discourse did not 

abide by the Menzerath-Altmann law. Hou et al. (2017) 

showed that the relationship between sentence and clause 

does not abide by the Menzerath-Altmann law in infor-

mal Chinese register. Thus, it is possible to consider the 

political discourse in third period as informal register. 

The Chinese political discourse is changing to more col-

loquial and the link between clauses in sentence is be-

coming weak. In addition, the sentence length decreases 

from first period to third period with time. 

The fitted result also showed that the relationship in 

first two periods political discourses abide by the Men-

zerath-Altmann law. The fitted parameters, a and b, can 

differentiate these two periods Chinese political dis-

courses. The values of a in first period are larger than that 

in second period Chinese political discourses. This means 

the average clause length in the sentence with the same 

length in second period is smaller than that in first period. 

There is not obvious difference of b values between these 

two periods. The average values of b in first period are 

smaller than that in second period. The exact differences 

of b values between different periods and when political 

discourse is changing to colloquial should be further ex-

amined. 

From the experiments, we concluded that we can ex-

plore the language change from the systematic 



perspective. The Menzerath-Altmann law studied the re-

lationship between language construct and its immediate 

components and considered the language as a system. 

Thus, it is feasible to explore the language change based 

on the Menzerath-Altmann law. 
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