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1. Introduction 

 
Linguistic laws may arise in two ways: either they are derived directly from an existing 
theory, or they represent an isolated hypothesis to be tested. If accepted, the hypothesis must 
be systematized, i.e. incorporated into a system of similar statements. This systematization 
can consist in  showing  that either the given hypothesis is a consequence of higher level laws, 
theories, or axioms, or that it can itself be used to draw consequences about other phenomena; 
in the latter case, the hypothesis serves as a kind of axiom or as the starting-point of a new 
theory. If none of these two procedures is possible, we are concerned with a local phen-
omenon, i.e. with testing an inductive hypothesis on restricted data. If we are lucky and the 
hypothesis can be maintained, this does not mean that it can simply be declared to be a law.  
 In searching for linguistic laws, there is a tendency to jump to generalizations, not suf-
ficiently taking into account important boundary conditions. That is, we tend to tacitly accept 
the ceteris paribus condition because our argumentation seems to be linguistically well sub-
stantiated. Fortunately, occasional rejections of a hypothesis in some languages need not 
weaken the status of the law-candidate – on the contrary, they force us to refine it by include-
ing some necessary boundary conditions. Natural laws, too, hold only if some boundary 
conditions are fulfilled, and even mathematical theorems begin with famous sentences like 
“Let be given…, then …” or “Let hold that …, then…”. With regard to linguistic studies on 
word length, Grzybek, Kelih and Stadlober (2008) pointed out a number of boundary cond-
itions whose consideration may lead to different parameters in models, or even to different 
functions: such conditions are, among others, data scarcity, data homogeneity, language type, 
intra- vs. inter-textual approach, etc.   
 The present study focuses on word length distributions according to word positions 
within a sentence and according to the length of the sentence: We concentrate on the question 
if word length is stable in the course of a sentence, from its beginning to its end, or if there is 
a particular change or development of word length, depending on the length of the sentence. 
Since we proceed inductively, the first step consists of scrutinizing texts in several languages 
in order to achieve more corroboration so as to reduce language-specific boundary conditions 
possibly coming into play. 
 Here we want to study a hypothesis concerning the interrelation between word length 
and its position in sentence. In this context, word length is determined in terms of the number 



Dynamics of word length in sentence 
 

71 

of syllables per word, sentence length in terms of the number of words per sentence – though 
one should better measure it in terms of the number of clauses (or phrases), since these are the 
direct constituents of sentences. This means that we search for some specific form of self-
regulation – if there is any – and for the boundary conditions under which it holds.  
 Most probably it was A. Niemikorpi (1991) who first observed that, in Finnish sen-
tences, the longest words tend to occur at the end of a sentence, or a clause.1 Niemikorpi’s 
study was based on Finnish corpus material from the 1960s, including oral and written 
sources. From five basic text categories (non-fiction, press reportage, fiction, and informal 
standard language), which were further subdivided into 58 subcategories, 100 delimited, clas-
sified text samples consisting of five sentences or approximately 60 textual words were 
selected by random sampling. As a result, a corpus of ca. 430,000 running words was obtain-
ed and submitted to detailed analysis. 

Niemikorpi’s first calculation showed that, except for very short sentences, the 
average length of running words (measured in the number of graphemes per word) is greater 
at the end of a sentence than in the middle or at the beginning; it was also found that in a 
sentence the word in initial position is normally longer than the word that follows it. 

Sentence length (in words)
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Figure 1. Average word length in different positions in sentences of different length 

(Niemikorpi 1991: 287) 
 
Basing the same kind of calculation on clauses, not on sentences, Niemikorpi found that in 
this case, too, word length almost invariably increases towards the end. According to Niemi-
korpi, this regularity applies equally well to the length of running words in both main and 
subordinate clauses; Figure 3 shows the tendency for main clauses. 

Given these observations, Niemikorpi suggested the English term “scoop law” to de-
note this phenomenon, considering this term as an equivalent for the Finnish term ‘viskuri-
laki’ an adaptation from the term “Wannmühlegesetz”, previously used in Finnish folklor-

                                                 
1 Unfortunately, in Saukonen’s (1994) summary of Niemikorpi’s work, only the term ‘clause’ is used, 
ignoring Niermikorpi’s detailed and comparative study of main and subordinate clauses as well as 
complete sentences. 



F. Fan, P. Grzybek, G. Altmann 
 

72 

istics, to describe the fact that in the verses of the Finnish folk epic Kaleva, the heaviest elem-
ents tend do occur at the end of stanzas.2  

Clause length (in words)
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Figure 2. Average word length in different positions in clauses of different length 

(Niemikorpi 1991: 287) 

Clause length (in words)
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Figure 3. Average word length in different positions in main clauses of different length 

(Niemikorpi 1991: 292) 

                                                 
  2 By way of a general explanation, Niemikorpi referred to the fact that in case of Finnish, we are 
concerned with an SVO language, in which the subject precedes the predicate and the verb qualifiers 
are placed at the end. Also, the theme-rheme structure of clauses is likely to play a crucial role here. 
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There is, however, one major drawback with Niemikorpi’s study: measuring word 
length in the number of graphemes per word may heavily skew the results obtained, or even 
lead to erroneous results. The reason for this is that graphemes (even less than phones or 
phonemes) are no direct constituents of the word; rather, units like syllables or morphemes 
should be taken as measuring units. Last not least, the necessity to proceed this way is related 
to the Menzerathian fact that long words tend to be composed of short syllables, and short 
words of long syllables. A “long” word measured in terms of graphemes, however, may con-
sist either of many short syllables, or of a few long syllables – as a result, on the basis of 
Niemikorpi’s study we cannot be sure about word length neither in general, nor with regard to 
sentence position, specifically. 
 In a subsequent study, Uhlířová (1997a,b) has analyzed the relation between word 
length and position in sentence with Czech material, in order to study a language typol-
ogically different from Finnish. For this purpose, she analysed ten short stories for school-
children by Czech writer Miloš Macourek (1926-2002), summing up to a corpus of ca. 10,000 
running words. In contrast to Niemikorpi, Uhlířová did not analyze word length in clauses, 
but in sentences only3, confining the presentation of results to the interval from 1 to 12 words 
per sentence, since longer sentences were considered to occur too rarely in the corpus to pro-
vide reliable results. Moreover, in her study word length was measured in the number of 
syllables per word.  

Clause length (in words) 
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Figure 4. Average word length in sentences of different length in a corpus of Czech 

short stories (Uhlířová 1997a: 182, 1997b: 269) 
 

                                                 
  3 Unfortunately, the original term �věta� (= sentence) used in Uhlířová�s (1997a) original Czech text, 
has been translated as ‘clause’ in Uhlířová�s (1997b) English version, thus given rise to serious 
misinterpretations. 
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According to Uhlířová, the two most salient points are those at the beginning of a 
sentence (i.e. the first position), and those at the end (i.e. the last position): the first position is 
the position of short words, whereas the end is the position of long words. With the exception 
of sentence length 1, the average word length is lowest in the first position with sentences of 
any length, word length then gradually increasing from position to position, at least up to 
sentence length 8, when occurrences become too rare to represent reliable results. Uhlířová 
(1997b: 269) suspected that the quantitative relationship between length and order of words in 
sentences need not be language specific, rather it may be of a more general nature, lending 
itself to be interpreted as a “quantitative manifestation of the structural principle of end 
weight”. 

In fact, a closer inspection of Figures 1 to 4 gives rise to the impression that not only 
the last, but also the first word in a sentence seem to play a specific role, as far as their length 
is concerned (at least on the average). We have no idea thus far, to what kind of linguistic 
factors this tendency might be related, in how far language specifics, discourse or sentence 
typological aspects, or other factors come into play, etc. Without a doubt, a more detailed 
study of this question is an obligatory task for future research, which cannot be tackled in the 
framework of this article.  

Summarizing, one can say that, both for Finnish and Czech, similar tendencies seem to 
have been observed, in so far as words at the end of clauses and/or sentences tend to be 
longer. Such a tendency would seem to be reasonable, if one takes into account the fact that 
words occurring towards the end of an utterance carry more information than words at its 
beginning; hence these words do not occur frequently and, as a consequence of the well-
known Zipfian rule, tend to be longer. As a result, we would be concerned with some specific 
kind of regulation between the position, information, length and frequency of words.  

Given the situation outlined above, a number of open issues to be solved remain open. 
The first question is, if the above tendency holds true more generally for other languages, as 
well. The second question concerns the point, in how far the observed tendency characterizes 
clauses and sentences in the same way. On the one hand, it may be, theoretically speaking, 
possible that the above observations with regard to sentences are but a special case (i.e. a 
consequence) of tendencies ultimately characterizing clauses, since any sentence is, of course, 
composed of one or more clauses. On the other hand, this would mean that the course of a 
sentence composed of more than one clause would display some specific kind of oscillation, 
or steps, around clause boundaries, a phenomenon which has never before been reported 
about.  

It goes without saying that, in the present study, we will not be able to give answers to 
all of these questions. We will therefore concentrate on sentences only, extending the empir-
ical data base to more languages. In addition to this, in case the results will corroborate the 
findings reported above, we will attempt to model the overall trend common to all languages 
studied. Of course, whatever turns out to be the case, is likely to hold on the average only; 
further generalizations will automatically give rise to further hypotheses.  
 Linguistically, this hypothesis is reasonable: the “topic” introduced at the beginning of 
the sentence obtains “comments” or “predicates” whose length increases with increasing 
sentence. As has been said above, this phenomenon has been studied for Finnish (Niemikorpi 
1991) and for Czech (Uhlířová 1997a,b) with regard to whole sentences. It should be 
mentioned that these two languages are both strongly synthetic. But what is the situation in 
languages tending towards analytism like English? How is the situation in languages like 
Japanese, having many long words, or in some American Indian languages, in which whole 
sentences can be formed of one word only? Do they conform to one of the alternatives of our 
hypothesis? And if not, how do we have to modify the hypothesis? Almost as a matter of fact, 
a second question emerges: If there is a trend, how can it be characterized: is it linear or not? 
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And, if it is linear, does the slope of the straight line increase with increasing sentence length? 
And if it is not linear, what form does it then have?  

Taking into account that there are a number of uncertainty factors arising from 
previous research, the only way to get some security is to proceed inductively, by way of 
analyzing several languages and then elaborating on the results obtained. The languages 
chosen to test our hypothesis quite logically included languages with different typological 
profiles: Russian, Slovak, Latin are strongly inflecting, Hungarian is strongly agglutinative, 
English tends to analytism, Indonesian is moderately agglutinative. 

For each of these languages, we shall use texts of different origin and different length, 
and we will study the progression of averages within sentences of a given length. In detail, the 
following hypotheses can be tested in isolation: 
 
 Hypothesis I: 

Mean word length increases from the beginning to the end of a sentence  
 
against the null hypothesis that no change of word length occurs. Given hypothesis (I) can be 
corroborated, we will then test the subsequent hypothesis (II): 
 
 Hypothesis II: 

Word length increase from the beginning to the end of a sentence follows a 
common principle. 

 
 

2. Testing 
 

The hypothesis is very simple; it may, in fact, be scrutinized with longer individual texts, or a 
group of texts of the same sort (thus guaranteeing data homogeneity), maybe with non-homo-
geneous samples of texts from one and the same language. For each analysis performed in this 
study (see Appendix for the sources), groups of sentences with identical sentence length were 
formed, and for each individual length group, mean word length in the individual positions 
was calculated. Possible specifics of the length of first and last words in sentences (see above) 
are going to be ignored, a sentence rather being taken “as a whole”, including first and last 
word. 

In our first analyses it turned out quite soon that for short individual texts there seems 
to be no clearly overt tendency; this is most probably caused by the small number of sen-
tences of equal length, displaying a vast variance and therefore rendering the count of 
averages non-reliable. In these cases – cf. the analyses of Russian and Slovak journalistic 
texts, and English below –, all individual texts were merged into a corpus of texts, and 
sentences of equal length from the whole corpus were pooled, in order to increase reliability; 
mean lengths in the given word position was then computed group-wise. 
 The results for all languages are presented in Tables 1 to 6: Column 1 contains the 
sentence length in terms of the number of words per sentence; Column 2 contains the mean 
word-lengths in a given position within a sentence; Column 3 shows the linear regression 
equation for word length depending on position; Column 4 (R2) shows the determination 
coefficient of the regression; Column 5 contains the mean word length in the whole sentence; 
Column 6 (k) presents the number of sentences of length n in the given sample.  
 Still, even when merging individual texts to a larger corpus, the problem of data 
reliability remains, a problem which has not been solved even in statistics. What is a reliable 
sample size? In the present investigation we adhere to the following principles: 

a. The number of sentences of a given length must be at least k ≥ 10.  
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b. Sentences with less than 3 words are omitted from the analyses, and only sentences of 
length n ≥ 3 are scrutinized, because lengths 1 and 2 do not make sense for regression 
analyses.  

c. If sentences with length n = 3,4,… are represented by less than k ≥ 10 sentences they, 
too, are excluded from analysis which begins with the “well represented” lengths.  

d. At the upper end of length as well, sentences are scrutinized only up to the length n 
having minimal frequency of k ≥10; more exactly, all those occurrences (possibly 
including such with less than 10) are taken account of up to that point, where there is 
no more occurrence of k ≥10 in the whole sample. 

 
 
2.1. Russian 
 
As was mentioned above, no reliable results were obtained for relatively short individual 
journalistic texts; therefore data were pooled, and a corpus of 44 Russian journalistic texts, 
consisting of 860 sentences with 15001 words, was obtained and submitted to analysis. The 
results are presented in Table 1. The length n = 3, 4 are not well represented, with only 3 or 5 
occurrences only, and are omitted from analysis. At length n = 31, there seems to be a break 
after which oscillation begins. As to an explanation of this break, it is possible that, in ad-
dition to statistical reasons – the data points above sentence length 30 not being represented 
by sufficient observations – linguistic factors come into play (cf. Grzybek et al. 2008); this 
problem will have to be studied in future with more voluminous data.  
 With regard to the regression analyses carried out in the present study, it should be 
mentioned that we are not so much interested in the goodness of the fitting results for the 
individual regression of each sentence length; rather, we are concerned with the tendency 
along sentences of different length. For the sake of simplicity we use a linear regression, even 
if in many cases different functions would be more appropriate to express the positional 
changes. Again, a thorough study as to which function(s) might be more appropriate, must be 
left to future research.  

 
Table 1 

Mean lengths (L) of words in individual positions (x) in sentences of length n in 44 Russian 
journalistic texts from the journal “Vremja” (M = mean of all positions, k = number of 

sentences) 
 

n Mean syllabic lengths of words 
L 

Linear relation 
L = a + bx 

R2 M k 

3 3.33, 1.87, 3.67 - - - 3 
4 3.00, 2.80, 3.20, 2.40 - - - 5 
5 2.75, 2.75, 2.92, 2.92, 3.00 2.6670 + 0.0670x 0.89 2.87 12 
6 2.07, 2.72, 2.72, 2.69, 2.48, 3.07  2.2000 + 0.1214x 0.47 2.63 29 
7 2.33, 2.40, 3.13, 3.13, 2.33, 3.10, 3.20  2.3443 + 0.1146x 0.34 2.80 30 
8 2.26, 2.67, 2.67, 2.81, 2.56, 2.67, 2.63, 

3.22 
2.3504 + 0.0746x 

0.47 2.69 27 
9 2.65, 2.76, 2.81, 2.86, 3.14, 2.62, 2.62, 

2.54, 3.11  
2.7433 + 0.0093x 

0.01 2.79 37 
10 2.43, 2.64, 2.75, 2.77, 2.48, 2.77, 2.89, 

2.77, 2.75, 3.36  
2.4313 + 0.0599x 

0.51 2.76 44 
11 2.66, 2.90, 2.59, 3.17, 2.85, 2.71, 2.54, 2.7311 + 0.0116x 0.03 2.80 41 
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2.66, 2.88, 2.61, 3.24  
12 2.40, 2.58, 2.37, 2.35, 2.40, 3.12, 2.86, 

2.81, 2.56, 2.65, 2.98, 2.93  
2.3627 + 0.0469x 

0.40 2.67 43 
13 2.22, 2.54, 3.02, 2.38, 2.82, 2.68, 2.74, 

2.66, 2.66, 2.58, 2.76, 2.86, 3.24  
2.4377 + 0.0381x 

0.32 2.70 50 
14 2.34, 2.83, 2.71, 3.12, 2.78, 3.15, 3.05, 

2.61, 2.83, 2.71, 2.83, 2.63, 2.54, 3.02  
2.7775 + 0.0025x 

0.00 2.80 41 
15 2.37, 2.61, 2.50, 2.76, 2.97, 2.63, 3.03, 

3.11, 2.82, 2.45, 2.76, 3.08, 2.47, 2.89, 
2.97 

2.5953 + 0.0208x 

0.14 2.76 38 
16 2.31, 2.28, 2.90, 2.69, 2.90, 2.48, 3.00, 

2.76, 3.03, 2.93, 3.00, 2.55, 2.90, 3.00, 
3.38, 3.21 

2.4450 + 0.0456x 

0.51 2.83 29 
17 2.57, 2.84, 2.68, 2.50, 2.98, 2.59, 2.86, 

2.77, 2.57, 2.68, 2.36, 2.91, 2.75, 2.48, 
2.80, 2.91, 3.18 

2.6222 + 0.0121x 

0.09 2.73 44 
18 2.28, 2.69, 2.67, 2.82, 2.67, 3.05, 2.59, 

2.77, 2.74, 3.08, 2.54, 2.44, 2.62, 2.69, 
2.74, 2.79, 2.26, 2.95 

2.6718 + 0.0017x 

0.00 2.69 39 
19 2.54, 2.80, 2.37, 2.93, 2.32, 2.37, 3.05, 

2.71, 2.63, 2.63, 2.37, 2.93, 2.78, 3.10, 
2.93, 2.71, 2.39, 2.78, 3.17 

2.5414 + 0.0170x 

0.13 2.71 41 
20 2.47, 2.74, 2.91, 2.65, 3.32, 3.12, 3.12, 

2.85, 2.62, 2.35, 2.56, 2.59, 2.85, 2.82, 
2.79, 2.71, 2.82, 2.85, 2.65, 3.26 

2.7778 + 0.0024x 

0.00 2.80 34 
21 2.30, 2.81, 2.85, 3.11, 2.48, 3.00, 2.74, 

2.96, 2.63, 2.48, 3.11, 3.04, 2.33, 2.59, 
2.59, 2.33, 2.63, 2.63, 2.15, 2.56, 3.07 

2.7954-0.0100x 

0.05 2.69 27 
22 2.20, 2.80, 2.30, 3.17, 2.97, 2.83, 2.77, 

2.87, 2.43, 2.77, 2.63, 2.23, 3.40, 2.80, 
2.77, 2.70, 3.03, 2.40, 2.73, 2.50, 3.57, 
2.90 

2.6134 + 0.0129x 

0.06 2.76 30 
23 2.03, 2.47, 2.69, 2.56, 2.56, 2.38, 2.81, 

2.88, 2.91, 2.88, 2.88, 2.84, 3.13, 2.47, 
2.56, 2.84, 2.59, 2.94, 2.72, 2.59, 2.69, 
2.91, 3.34, 

2.4799 + 0.0204x 

0.26 2.72 32 
24 2.32, 2.64, 2.64, 2.77, 3.00, 2.86, 3.41, 

2.36, 2.91, 2.77, 3.36, 3.05, 3.09, 2.50, 
2.77, 2.77, 2.36, 2.95, 2.82, 2.50, 2.50, 
2.95, 2.77, 3.41 

2.7437 + 0.0054x 

0.02 2.81 22 
25 2.24, 2.52, 2.76, 2.36, 2.64, 2.36, 2.28, 

2.88, 2.36, 2.80, 2.64, 2.68, 2.84, 2.40, 
2.32, 2.60, 2.76, 2.32, 2.80, 2.68, 2.56, 
2.64, 2.36, 3.04, 2.96 

2.4432 + 0.0114x 

0.13 2.59 25 
26 2.67, 2.87, 2.53, 3.07, 2.73, 2.67, 2.47, 

2.87, 3.27, 3.20, 2.20, 2.87, 3.07, 2.47, 
3.13, 3.20, 3.33, 2.53, 3.27, 2.73, 3.07, 
2.60, 2.93, 2.73, 2.80, 3.13 

2.7584 + 0.0077x 

0.04 2.86 15 
27 2.94, 2.22, 2.72, 2.94, 2.94, 3.33, 3.44, 2.8913 - 0.0123x 0.09 2.72 18 
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2.94, 2.72, 2.33, 2.22, 2.78, 3.00, 2.72, 
2.72, 2.33, 2.89, 3.06, 2.72, 2.72, 2.33, 
2.72, 2.17, 2.61, 2.56, 2.44, 2.89 

28 2.06, 2.65, 2.41, 2.59, 2.94, 2.65, 2.76, 
2.82, 2.94, 2.71, 2.47, 2.29, 2.41, 2.76, 
2.35, 2.53, 2.82, 3.12, 3.24, 2.12, 1.88, 
2.18, 2.94, 2.47, 3.00,  2.88,   3.24,  
3.18 

2.4893 + 0.0116x 

0.07 2.66 17 
29 2.83, 2.11, 3.00, 2.83, 3.11, 3.00, 2.56, 

3.28, 2.78, 2.89, 2.50, 2.50, 2.72, 2.44, 
1.94, 2.67, 3.00, 2.89, 2.11, 2.17, 2.50, 
3.11, 2.39, 3.39, 2.00,  3.17,   2.50,  
2.33,  3.22 

2.7538 - 0.0044x 

0.01 2.69 18 
30 2.22, 2.33, 3.11, 2.56, 3.11, 3.33, 2.44, 

3.44, 3.56, 2.44, 2.44, 2.89, 2.67, 2.67, 
2.78, 3.22, 3.56, 1.78, 2.89, 2.33, 3.00, 
2.67, 2.89, 3.33, 3.11,   3.33,  3.56,  
2.22,  1.67,   2.56 

2.8300 - 0.0017x 

0.00 2.80 9 
31 1.80, 2.50, 2.70, 3.20, 2.50, 3.20, 3.00, 

2.40, 2.80, 2.90, 1.80, 2.90, 3.10, 2.40, 
2.90, 2.30, 2.80, 2.40, 2.30, 3.40, 2.30, 
3.00, 2.00, 2.50, 2.90, 2.20, 1.60, 2.20, 
2.00, 2.70, 2.50 

2.7535 - 0.0124x 

0.06 2.55 10 
 
 
Considering the results presented in Table 1a, we may draw the following conclusions: 
Parameter b (cf. Column 3), indicating the positional change (increase or decrease) of word 
length, takes positive values with shorter sentences; this means that there is an increase of 
word length from the beginning of a sentence towards its end. To show the strength of the 
relation, we use the determination coefficient (R²).4 However, the increase gets slower as sen-
tence length increases; this can be seen in Figure 5: at length n = 22, the values for b may 
become negative, and from this point on, b oscillates between positive and negative values, 
i.e. the observed tendency ceases to exist. This means that when a sentence attains a certain 
number of words, word length may even decrease towards the end of the sentence.  

The trend is illustrated in Figure 5; with regard to the analyses of other texts and 
languages to follow below, the x- and y-axes are chosen in intervals identical for all Figures. 
In the given case, the trend can be captured by a straight line b = 0.0859 – 0.0034n (in the 
interval 5 ≥ n ≤ 31); a slightly better fitting can be attained by the function b = 0.2349 exp(–
0.1616n), which will be used in the subsequent analysis, here yielding R² = 0.69.  

Thus, as a result, hypothesis (I) is only partly corroborated: it holds for short sen-
tences, but for long sentences (with the addition of subordinate clauses), the tendency dis-
appears: towards the end of long sentences, average word length may cease to increase (i.e. 
increase may approximate zero). 
 It is possible of course that this conclusion will have to be modified by future research: 
after all, a long sentence consists of a number of clauses, and the addition of clause-specific 
rules may completely change the image. 

 
                                                 
4 The values of the t- and F-tests were always satisfactory but mostly equal because of the software 
limitations 
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Figure 5. Decrease of coefficient b in a corpus of 44 Russian journalistic texts 

 
  
 In order to avoid the bias that we are concerned with a corpus-biased effect (due to 
data heterogeneity), it seems reasonable to test the hypothesis (and our above conclusion) on 
broader data material. 
 For this purpose, we now analyze a larger Russian text, namely L.N. Tolstoj’s Anna 
Karenina in its complete length (with 19297 sentences and 258384 running words), in order 
to obtain a reliable number of sentences of all lengths from a single text (which still may be, 
of course, be composed of heterogeneous elements). This novel consists of 19297 sentences, 
so the data basis should be sufficient in case our hypothesis holds. The results are presented in 
Table 2. Since in Anna Karenina, more sentence lengths are (reliably) represented, we can 
take the interval 3 ≤ n ≤ 58. 
  

Table 2 
Mean lengths (L) of words in individual positions (x) in sentences of length n in L.N. 

Tolstoj’s Anna Karenina (M = mean of all positions, k = number of sentences) 
 

n Mean syllabic lengths of words 
L 

Linear relation 
L = a + bx 

R2 M k 

3 1.64, 2.02, 2.48 1.2067 + 0.4200x 1.00 2.05 1093 
4 1.63, 1.98, 2.06, 2.47 1.3850 + 0.2600x 0.95 2.04 1296 
5 1.65, 2.06, 2.12, 2.17, 2.52 1.5490 + 0.1850x 0.89 2.10 1294 
6 1.58, 2.01, 2.06, 2.14, 2.21, 2.60 1.5220 + 0.1651x 0.88 2.10 1145 
7 1.66, 2.07, 2.05, 2.13, 2.18, 2.27, 

2.59 1.6614 + 0.1186x 0.85 2.14 1115 
8 1.68, 2.10, 2.10, 2.11, 2.18, 2.27, 

2.22,  2.59 1.7518 + 0.0899x 0.77 2.16 992 



F. Fan, P. Grzybek, G. Altmann 
 

80 

9 1.73, 2.15, 2.10, 2.13, 2.20, 2.23, 
2.24, 2.24,  2.65 1.8247 + 0.0722x 0.71 2.19 975 

10 1.68, 2.10, 2.11, 2.17, 2.11, 2.15, 
2.15,  2.22,  2.31,  2.67 1.8033 + 0.0661x 0.69 2.17 874 

11 1.69, 2.08, 2.15, 2.21, 2.16, 2.19, 
2.23,  2.13,  2.23 , 2.24, 2.75 1.8551 + 0.0554x 0.57 2.19 840 

12 1.68, 2.14, 2.09, 2.22, 2.24, 2.31, 
2.27,  2.15,  2.32, 2.22, 2.31, 2.67 1.9111 + 0.0473x 0.58 2.22 736 

13 1.75, 2.15, 2.10, 2.14, 2.21, 2.25, 
2.25,  2.29,  2.20, 2.25, 2.26, 2.37, 
2.66 1.9312 + 0.0415x 0.66 2.22 648 

14 1.76, 2.15, 2.17, 2.21, 2.21, 2.17, 
2.26,  2.27,  2.25, 2.17, 2.29, 2.25, 
2.34, 2.66 1.9765 + 0.0332x 0.57 2.23 643 

15 1.76, 2.19, 2.20, 2.16, 2.18, 2.23, 
2.24,  2.30, 2.35, 2.21, 2.23, 2.21, 
2.28, 2.28,  2.66 2.0131 + 0.0274x 0.48 2.23 598 

16 1.87, 2.24, 2.14, 2.27, 2.18, 2.18, 
2.23,  2.22, 2.21, 2.17, 2.28, 2.26, 
2.21, 2.25,  2.29, 2.71 2.0470 + 0.0218x 0.42 2.23 534 

17 1.78,  2.10,  2.14,  2.18, 2.10, 2.25, 
2.25,  2.37,  2.23, 2.29, 2.19, 2.26, 
2.30, 2.13,  2.29, 2.31,  2.70 2.0046 + 0.0248x 0.48 2.23 489 

18 1.77, 2.13, 2.16, 2.26, 2.25, 2.24, 
2.22, 2.21, 2.28, 2.22, 2.23, 2.26, 
2.23, 2.18, 2.26, 2.22, 2.27, 2.74 2.0444 + 0.0195x 0.37 2.23 489 

19 1.86, 2.21, 2.32, 2.21, 2.09, 2.27, 
2.31, 2.34, 2.25, 2.06, 2.28, 2.17, 
2.28, 2.19, 2.24, 2.28, 2.37, 2.44, 
2.75 2.0721 + 0.0187x 0.36 2.26 373 

20 1.87, 2.23, 2.10, 2.15, 2.25, 2.17, 
2.18, 2.36, 2.34, 2.20, 2.18, 2.18, 
2.26, 2.18, 2.24, 2.27, 2.20, 2.17, 
2.25, 2.81 2.0736 + 0.0148x 0.27 2.23 362 

21 1.89, 2.27, 2.12, 2.27, 2.34, 2.23, 
2.26, 2.18, 2.18, 2.20, 2.38, 2.33, 
2.17, 2.31, 2.35, 2.27, 2.18, 2.28, 
2.34, 2.22, 2.64 2.1293 + 0.0117x 0.28 2.26 320 

22 1.82, 2.19, 2.19, 2.22, 2.20, 2.18, 
2.19, 2.26, 2.33, 2.40, 2.25, 2.32, 
2.18, 2.25, 2.36, 2.18, 2.27, 2.22, 
2.31, 2.25, 2.52, 2.68 2.0832 + 0.0156x 0.41 2.26 330 

23 1.75, 2.14, 2.18, 2.21, 2.27, 2.28, 
2.35, 2.21, 2.32, 2.39, 2.30, 2.24, 
2.35, 2.42, 2.37, 2.19, 2.21, 2.32, 
2.30, 2.19, 2.24, 2.42, 2.75,  2.1109 + 0.0139x 0.31 2.28 271 

24 1.90, 2.27, 2.20, 2.21, 2.32, 2.32, 
2.22, 2.35, 2.33, 2.32, 2.39, 2.28, 
2.32, 2.21, 2.09, 2.20, 2.11, 2.30, 2.1860 + 0.0060x 0.09 2.26 244 
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2.20, 2.22, 2.32, 2.16, 2.34, 2.69 
25 1.94, 2.24, 2.17, 2.19, 2.26, 2.32, 

2.37, 2.20, 2.30, 2.36, 2.27, 2.20, 
2.21, 2.30, 2.24, 2.14, 2.04, 2.24, 
2.20, 2.26, 2.23, 2.32, 2.36, 2.45, 
2.72 2.1452 + 0.0089x 0.21 2.26 230 

26 1.86, 2.06, 2.25, 2.23, 2.32, 2.16, 
2.21, 2.29, 2.20, 2.31, 2.36, 2.36, 
2.21, 2.16, 2.29, 2.23, 2.46, 2.17, 
2.40, 2.24, 2.24, 2.30, 2.16, 2.25, 
2.30, 2.71 2.1307 + 0.0095x 0.24 2.26 199 

27 1.92, 2.22, 2.08, 2.19, 2.29, 2.14, 
2.18, 2.12, 2.20, 2.29, 2.24, 2.17, 
2.28, 2.26, 2.34, 2.32, 2.11, 2.25, 
2.39, 2.19, 2.26, 2.31, 2.24, 2.48, 
2.33, 2.27, 2.71 2.0873 + 0.0117x 0.43 2.25 194 

28 1.88, 2.19, 2.06, 2.30, 2.13, 2.28, 
2.22, 2.08, 2.12, 2.29, 2.26, 2.30, 
2.06, 2.07, 2.30, 2.36, 2.18, 2.17, 
2.24, 2.12, 2.13, 2.13, 2.19, 2.29, 
2.08, 2.43, 2.26, 2.84 2.0866 + 0.0087x 0.18 2.21 189 

29 1.94, 2.13, 2.43, 2.35, 2.21, 2.09, 
2.26, 2.09, 2.26, 2.18, 2.14, 2.42, 
2.58, 2.18, 2.22, 2.42, 2.35, 2.31, 
2.21, 2.40, 2.27, 2.30, 2.25, 2.28, 
2.12, 2.19, 2.27, 2.36, 2.67  2.1785 + 0.0062x 0.12 2.27 159 

30 1.83, 2.29, 2.22, 2.27, 2.21, 2.23, 
2.08, 2.17, 2.31, 2.29, 2.20, 2.12, 
2.31, 2.37, 2.25, 2.23, 2.30, 2.37, 
2.37, 2.32, 2.32, 2.23, 2.17, 2.12, 
2.21, 2.38, 2.31, 2.20, 2.57, 2.61 2.1356 + 0.0082x 0.26 2.26 145 

31 
 

1.70, 2.12, 2.17, 2.16, 2.26, 2.21, 
2.33, 2.23, 2.12, 2.21, 2.31, 2.40, 
2.19, 2.28, 2.25, 2.48, 2.55, 2.23, 
2.28, 2.20, 2.23, 2.18, 2.31, 2.19, 
2.34, 2.26, 2.38, 2.32, 2.35, 2.44, 
2.86 2.0939 + 0.0114x 0.33 2.28 130 

32 2.03, 2.19, 2.12, 2.37, 2.09, 2.24, 
2.12, 2.19, 2.24, 2.18, 2.08, 2.31, 
2.43, 2.30, 2.30, 2.21, 2.45, 2.35, 
2.26, 2.39, 2.15, 2.39, 2.27, 2.30, 
2.04, 2.27, 2.07, 2.07, 2.33, 2.24, 
2.19, 2.83 2.1676 + 0.0050x 0.09 2.25 115 

33 1.88, 2.09, 2.07, 2.24, 2.41, 2.02, 
2.25, 2.25, 2.18, 2.09, 2.21, 2.35, 
2.04, 2.32, 2.12, 2.10, 2.25, 2.27, 
2.36, 2.34, 2.51, 2.05, 2.39, 2.50, 
2.31, 2.32, 2.12, 2.16, 2.35, 2.57, 
2.42, 2.33, 2.62 2.0819 + 0.0103x 0.34 2.26 106 
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34 2.11, 2.13, 2.29, 2.25, 2.26, 2.38, 
2.41, 2.30, 2.37, 2.35, 2.24, 2.42, 
2.31, 2.31, 2.31, 2.41, 2.48, 2.31, 
2.42, 2.29, 2.14, 2.13, 2.32, 2.47, 
2.48, 2.45, 2.35, 2.26, 2.34, 2.12, 
2.24, 2.23, 2.46, 2.81 2.2561 + 0.0041x 0.09 2.33 91 

35 1.95, 2.15, 2.16, 2.28, 2.17, 2.48, 
2.44, 2.40, 2.37, 2.33, 2.31, 2.28, 
2.33, 2.32, 2.48, 2.32, 2.10, 2.43, 
2.12, 2.17, 2.38, 2.15, 2.25, 2.25, 
2.12, 2.07, 2.11, 2.16, 2.07, 2.41, 
2.44,  2.10,  2.26,   2.58,  2.79 2.2339 + 0.0025x 0.02 2.28 81 

36 1.99, 2.23, 2.26, 2.27, 2.21, 2.45, 
2.47, 2.35, 2.13, 2.34, 2.30, 2.23, 
1.99, 2.16, 2.15, 2.20, 2.37, 2.10, 
2.41, 2.15, 2.26, 2.38, 2.12, 2.08, 
2.12, 2.30, 2.38, 2.23, 2.37, 2.19, 
2.29, 2.35, 2.17, 2.08, 2.29, 2.53 2.2246 + 0.0012x 0.01 2.25 86 

37 1.92, 2.28, 2.10, 2.21, 2.12, 2.32, 
2.06, 2.37, 2.22, 2.21, 2.32, 2.06, 
2.13, 2.17, 2.19, 2.14, 2.51, 2.17, 
2.29, 2.18, 2.29, 2.42, 2.15, 1.90, 
2.37, 2.01, 2.35, 2.14, 2.03, 2.22, 
2.31, 2.37, 2.37, 2.32, 2.21, 2.55, 
2.77 2.1171 + 0.0063x 0.16 2.24 78 

38 1.78, 2.35, 2.40, 2.10, 2.47, 2.19, 
2.36, 2.29, 2.18, 2.47, 2.14, 2.25, 
2.19, 2.13, 2.29, 2.29, 2.11, 2.01, 
2.32, 2.38, 2.25, 1.92, 2.17, 2.14, 
2.24, 2.04, 2.32, 2.29, 2.22, 2.00, 
2.38, 2.58, 2.11, 2.28, 2.40, 2.24, 
2.13, 2.63 2.1960 + 0.0021x 0.02 2.24 72 

39 1.89, 2.07, 1.85, 1.93, 2.25, 2.02, 
2.11, 2.42, 2.22, 1.96, 2.15, 2.33, 
2.27, 2.07, 2.36, 2.36, 2.40, 2.38, 
2.31, 2.24, 1.98, 2.02, 2.40, 1.98, 
2.07, 2.29, 2.33, 2.04, 2.16, 2.00, 
2.11, 2.09, 2.31, 2.05, 2.45, 2.24, 
2.47, 2.29, 2.67 2.0677 + 0.0063x 0.15 2.19 55 

40 1.72, 2.17, 2.13, 2.15, 2.06, 2.34, 
1.96, 2.34, 2.15, 2.06, 2.38, 2.08, 
2.19, 2.40, 2.15, 2.30, 2.42, 2.58, 
2.38, 2.38, 2.23, 2.17, 2.38, 2.02, 
2.15, 2.38, 2.36, 2.42, 2.21, 2.53, 
2.62, 1.92, 2.21, 2.28, 2.19, 2.19, 
1.91, 2.42, 2.47, 2.85 2.1148 + 0.0069x 0.14 2.26 53 

41 2.06, 2.37, 2.00, 2.31, 2.10, 2.33, 
1.96, 2.24, 1.96, 2.45, 2.02, 2.16, 
2.41, 2.53, 2.18, 2.06, 2.47, 2.29, 2.1536 + 0.0038x 0.06 2.23 49 
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2.04, 2.08, 2.37, 2.20, 2.04, 2.39, 
2.45, 1.98, 2.31, 2.16, 2.08, 2.39, 
2.33, 2.10, 2.24, 2.00, 2.20, 2.43, 
2.39, 2.18, 2.31, 2.27, 2.76 

42 1.80, 2.30, 1.94, 2.18, 2.78, 2.40, 
2.64, 2.38, 2.50, 2.06, 2.14, 2.44, 
2.20, 2.36, 2.44, 1.88, 2.32, 2.26, 
2.10, 2.08, 2.28, 2.52, 2.36, 2.34, 
2.34, 2.34, 2.10, 2.12, 2.32, 2.38, 
2.74, 2.36, 2.48, 2.60, 2.08, 2.48, 
2.14, 2.18, 2.16, 2.64, 2.52, 2.96 2.2081 + 0.0054x 0.08 2.32 50 

43 1.85, 2.46, 2.03, 2.49, 2.15, 1.95, 
2.03, 2.28, 2.41, 2.38, 2.44, 2.05, 
2.00, 2.10, 2.56, 2.05, 2.33, 2.03, 
2.05, 2.28, 2.23, 2.36, 2.54, 2.36, 
2.08, 1.95, 2.21, 2.10, 2.54, 2.33, 
2.28, 1.79, 2.00, 1.92, 2.36, 2.18, 
2.56, 2.23, 2.08, 2.31, 2.28, 2.64, 
2.64 2.1566 + 0.0033x 0.04 2.23 39 

44 2.10, 2.17, 2.34, 2.07, 2.49, 2.46, 
2.00, 1.85, 2.68, 2.29, 2.68, 2.41, 
2.78, 1.80, 2.22, 2.34, 2.34, 2.61, 
2.37, 2.32, 2.49, 2.44, 1.98, 2.24, 
2.20, 2.12, 2.63, 1.90, 2.05, 2.10, 
2.41, 2.24, 2.27, 2.24, 2.22, 2.10, 
2.17, 2.29, 2.24, 2.46, 2.34, 2.27, 
2.27, 2.98 2.2710 + 0.0011x 0.00 2.29 41 

45 2.07, 2.30, 2.13, 2.40, 2.00, 2.63, 
2.10, 2.00, 2.87, 2.63, 2.37, 2.40, 
2.27, 2.37, 2.17, 2.40, 2.33, 2.60, 
2.33, 2.27, 2.10, 2.43, 2.40, 2.03, 
2.30, 2.50, 2.30, 2.10, 2.33, 2.27, 
2.23, 2.07, 2.33, 2.47, 2.17, 2.07, 
2.67, 2.03, 2.17, 2.23, 2.57, 2.33, 
2.20, 2.60, 3.03 2.2742 + 0.0022x 0.02 2.32 30 

46 2.00, 2.18, 2.23, 1.92, 2.46, 2.05, 
2.44, 2.21, 2.38, 2.23, 2.41, 2.21, 
2.21, 2.28, 2.38, 2.46, 2.23, 2.26, 
2.18, 2.46, 2.05, 2.13, 2.31, 2.13, 
2.10, 2.56, 2.46, 2.13, 2.26, 2.21, 
2.26, 2.10, 2.56, 2.18, 2.08, 2.18, 
2.62, 2.44, 2.64, 2.21, 1.92, 2.44, 
2.28, 2.36, 2.05, 2.77 2.2003 + 0.0031x 0.05 2.27 39 

47 1.96, 2.11, 2.59, 1.85, 2.26, 2.30, 
2.37, 2.11, 2.30, 2.00, 2.26, 2.48, 
2.44, 2.26, 2.48, 1.93, 2.04, 2.04, 
2.26, 1.96, 2.04, 2.07, 2.07, 2.22, 
1.85, 2.44, 1.96, 2.15, 2.30, 2.19, 
2.41, 1.96, 2.33, 1.78, 2.59, 2.11, 2.1734 + 0.0006x 0.00 2.19 27 
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2.00, 2.22, 2.00, 2.00, 2.59, 2.33, 
1.74, 2.26, 1.96, 2.48, 2.74  

48 1.69, 1.73, 2.42, 2.15, 2.19, 1.88, 
2.19, 1.88, 2.31, 2.31, 2.12, 1.73, 
2.04, 2.00, 2.58, 2.42, 1.96, 2.58, 
2.23, 2.15, 2.50, 2.42, 2.23, 2.23, 
2.08, 2.23, 1.92, 2.35, 2.31, 2.19, 
2.27, 2.54, 2.50, 1.81, 2.12, 2.50, 
2.19, 1.85, 2.35, 2.38, 1.96, 2.19, 
2.19, 2.12, 2.35, 2.42, 2.73, 2.73 2.0496 + 0.0067x 0.13 2.21 26 

49 1.88, 2.67, 2.13, 2.21, 1.92, 1.96, 
1.92, 2.54, 2.04, 3.04, 2.17, 2.17, 
2.71, 2.25, 2.13, 2.21, 2.25, 2.42, 
2.42, 2.33, 2.25, 2.13, 2.17, 2.04, 
2.21, 2.13, 2.25, 2.38, 2.33, 2.38, 
2.13, 2.00, 2.04, 1.71, 2.50, 1.71, 
2.54, 2.13, 2.50, 2.29, 2.08, 2.54, 
2.13, 2.38, 2.33, 2.25, 2.79, 2.50, 
2.83 2.1786 + 0.0035x 0.03 2.27 24 

50 1.62, 2.50, 1.85, 1.88, 2.54, 2.08, 
2.08, 1.73, 2.27, 2.27, 2.08, 2.46, 
2.38, 2.31, 2.27, 1.85, 2.08, 1.96, 
1.85, 2.12, 2.23, 2.27, 2.00, 2.23, 
2.15, 2.62, 2.00, 1.88, 2.38, 2.19, 
2.23, 2.27, 2.19, 2.35, 2.12, 2.19, 
2.58, 2.31, 1.96, 2.58, 1.92, 1.73, 
2.00, 2.00, 2.08, 2.27, 2.12, 2.12, 
2.31, 2.96  
 2.0837 + 0.0033x 0.04 2.17 26 

51 2.48, 2.05, 1.86, 2.14, 2.52, 2.43, 
2.86, 2.29, 2.71, 2.33, 2.48, 2.19, 
2.29, 2.29, 2.67, 2.33, 2.10, 2.48, 
2.33, 2.62, 2.05, 2.43, 2.33, 2.05, 
2.48, 2.57, 2.62, 2.38, 1.90, 1.95, 
2.29, 1.81, 2.81, 1.81, 2.57, 2.48, 
2.38, 2.62, 2.19, 1.57, 2.14, 1.90, 
2.38, 1.95, 2.00, 2.52, 2.14, 2.43, 
2.38, 2.52, 2.62 2.3663  - 0.0022x 0.01 2.31 21 

52 1.53, 2.12, 2.18, 2.12, 2.29, 1.82, 
2.35, 2.41, 2.53, 1.59, 2.59, 2.59, 
3.00, 2.00, 3.00, 2.18, 2.12, 2.18, 
2.59, 2.88, 2.29, 2.35, 2.12, 2.65, 
1.88, 2.24, 2.76, 2.35, 2.06, 2.24, 
2.12, 2.29, 2.06, 2.12, 2.82, 2.12, 
1.94, 2.65, 1.88, 2.82, 2.29, 2.00, 
2.00, 2.29, 2.18, 2.53, 2.29, 2.94, 
2.47, 2.47, 1.88, 2.59  2.2290 + 0.0028x 0.02 2.30 17 

53 1.76, 2.44, 2.52, 2.28, 2.36, 2.48, 
1.60, 2.28, 1.92, 2.44, 2.08, 2.84, 2.2562 + 0.0014x 0.01 2.29 25 
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2.48, 1.92, 2.20, 2.60, 2.68, 2.12, 
2.56, 2.28, 2.16, 2.48, 2.24, 2.48, 
2.00, 1.84, 2.36, 2.28, 2.40, 2.68, 
2.20, 2.36, 2.20, 2.24, 2.32, 2.40, 
2.16, 1.92, 2.40, 2.16, 2.68, 2.32, 
2.48, 2.32, 2.16, 2.16, 2.48, 2.12, 
1.96, 2.40, 2.28, 2.28, 2.80 

54 2.33, 1.87, 1.60, 2.27, 2.40, 2.27, 
2.07, 2.27, 2.53, 1.80, 2.07, 1.93, 
1.87, 2.00, 2.20, 1.93, 2.13, 2.07, 
1.60, 2.00, 2.00, 2.00, 1.60, 2.27, 
1.93, 2.13, 1.87, 2.73, 1.93, 2.67, 
2.07, 2.33, 2.27, 1.87, 2.67, 1.87, 
1.87, 2.20, 2.07, 2.27, 2.20, 1.93, 
2.33, 2.47, 2.33, 2.07, 2.67, 2.00, 
1.67, 2.07, 2.33, 2.33, 2.93, 2.60 1.9959 + 0.0054x 0.08 2.14 15 

55 1.73, 2.00, 2.91, 3.09, 2.18, 1.82, 
1.73, 1.82, 2.73, 2.27, 2.91, 2.73, 
2.82, 3.18, 2.45, 2.18, 1.82, 2.55, 
1.55, 2.09, 2.27, 2.45, 2.00, 1.55, 
3.64, 1.91, 2.73, 1.91, 2.00, 2.45, 
2.36, 2.27, 2.18, 2.00, 2.91, 2.45, 
2.55, 2.09, 2.91, 2.73, 2.09, 2.45, 
2.09, 2.00, 1.91, 2.00, 1.64, 3.00, 
2.09, 2.27, 3.18, 2.45, 2.09, 2.00, 
3.00 2.3097 + 0.0007x 0.00 2.33 11 

56 1.58, 2.58, 2.25, 2.25, 2.50, 2.75, 
1.92, 2.17, 2.58, 2.08, 1.67, 2.17, 
2.08, 1.92, 1.83, 1.92, 1.75, 2.25, 
2.58, 2.08, 1.92, 2.25, 2.50, 2.00, 
2.17, 2.17, 2.17, 2.33, 2.08, 1.92, 
2.42, 3.17, 2.17, 2.92, 1.75, 2.00, 
2.25, 2.00, 2.42, 2.42, 1.58, 1.83, 
2.75, 2.42, 2.17, 1.92, 2.42, 2.33, 
2.67, 2.50, 2.25, 2.42, 1.83, 2.42, 
2.33, 2.50 2.1207 + 0.0035x 0.03 2.22 12 

57 1.64, 1.82, 2.09, 1.64, 2.55, 2.64, 
2.64, 2.91, 1.27, 3.00, 1.73, 1.64, 
3.09, 2.18, 2.27, 3.09, 1.64, 3.27, 
1.91, 2.09, 1.64, 2.73, 1.91, 2.27, 
2.18, 2.55, 1.64, 1.82, 1.82, 2.09, 
2.18, 1.82, 2.36, 3.18, 1.91, 2.27, 
1.55, 1.91, 2.27, 2.09, 2.09, 2.09, 
2.18, 2.09, 2.09, 2.00, 1.91, 2.18, 
2.27, 1.73, 1.91, 2.27, 2.27, 2.45, 
2.18, 2.18, 2.64 2.2076  - 0.0012x 0.00 2.17 11 

58 1.67, 2.08, 2.50, 2.08, 2.17, 1.92, 
2.42, 2.25, 2.42, 2.42, 2.92, 2.42, 
2.67, 2.00, 2.67, 2.67, 2.33, 1.83, 
2.00, 2.50, 2.33, 2.33, 2.00, 2.42, 2.2970  - 0.0009x 0.00 2.27 12 
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1.92, 1.92, 2.42, 2.17, 2.17, 2.75, 
2.25, 2.08, 3.08, 2.33, 2.17, 2.58, 
2.17, 2.92, 2.42, 2.33, 2.33, 1.67, 
2.00, 2.50, 2.33, 1.92, 1.75, 2.17, 
2.33, 1.83, 2.08, 2.33, 2.08, 2.33, 
2.58, 1.92, 2.08, 2.83 

 
 
In Figure 6 one can see that the course of the parameter b is very smooth. This is most likely 
caused by the great number of sentences of each length. As can be seen from Figure 6, the 
decrease of parameter b is very regular. It can be expressed by b = 0.8737 exp(-0.2763n), with 
R² = 0.97. The results show that long texts display the expected tendency much more clearly. 
Interestingly enough, we again see that regression coefficient b may become negative for 
longer sentences, although in this case, for sentences with n > 51 only. The question remains 
open if this effect has to be considered as some usual dispersion, including the possibility that 
ultimately, there is no decrease of word length towards the end of a sentence, but rather some 
kind of “swinging in” around zero. 
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Figure 6. The decrease of parameter b in Tolstoj´s Anna Karenina 

 
 
In any case, it seems obvious that the regularity of the decrease of parameter b with in-
creasing sentence length very much depends on sample size. 
 Given these findings, the next step must include the analysis of data from further 
languages – in our case in Slovak, Hungarian, English, Latin and Indonesian texts – in order 
to arrive at more general conclusions. We therefore continue our analyses with Slovak texts 
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because this language, despite its overall differences, still displays great kinship and similarity 
to Russian. 
 
 
2.2. Slovak 
 
Like in case of our analyses of Russian texts, no reliable data were obtained for short indiv-
idual texts; we therefore merged 30 Slovak journalistic texts to one overall corpus of 433 
sentences (with 6072 words). The results for this corpus are presented in Table 3. As can be 
seen, reliable data can be obtained for 4 ≤ n ≤ 23 (with k ≥ 10). 
  

Table 3 
Mean lengths (L) of words in individual positions (x) in sentences of length n in Slovak press 

texts (M = mean of all positions, k = number of sentences) 
 

n Mean syllabic lengths of words 
L 

Linear relation 
L = a + bx 

R2 M k 

3 1.67, 2.67, 3.33 - - - 3 
4 2.18, 1.82, 2.82, 3.27 1.4550 + 0.4270x 0.72 2.52 11 
5 2.47, 2.13, 2.53, 2.33, 2.73 2.2220 + 0.0720x 0.26 2.44 15 
6 2.52, 2.10, 2.43, 2.33, 2.38, 3.05 2.1293 + 0.0969x 0.33 2.47 21 
7 2.69, 2.15, 2.38, 1.96, 2.73, 2.77, 3.00 2.1657 + 0.0900x 0.27 2.53 26 

8 
2.48, 2.62, 1.90, 2.71, 2.38, 2.38, 2.71, 
3.05 2.2314 + 0.0661x 0.23 2.53 21 

9 
2.80, 1.95, 2.50, 2.20, 2.50, 2.30, 1.60, 
3.05, 3.10 2.2111 + 0.0467x 0.07 2.44 20 

10 
2.35, 2.29, 2.77, 2.84, 2.19, 2.77, 2.55, 
2.61, 2.71, 2.68 2.4153 + 0.0292x 0.15 2.58 31 

11 
2.59, 2.32, 2.45, 2.45, 2.55, 2.05, 2.32, 
2.23, 2.68, 2.18, 2.68 2.4140 – 0.0008x 0.00 2.41 22 

12 
2.54, 2.54, 2.21, 2.25, 2.88, 2.04, 2.17, 
2.75, 2.13, 2.71, 2.54, 2.75 2.3467 + 0.0173x 0.05 2.46 24 

13 
2.81, 2.48, 2.38, 2.29, 2.52, 2.19, 2.43, 
2.29, 2.19, 2.52, 2.76, 2.48, 2.62 2.4388 + 0.0028x 0.00 2.46 21 

14 
2.91, 1.91, 2.14, 2.82, 2.91, 2.95, 2.95, 
2.68, 2.18, 2.41, 2.23, 2.64, 2.50, 2.91 2.5521 + 0.0039x 0.00 2.58 22 

15 

2.52, 2.81, 2.33, 2.81, 2.48, 2.71, 2.33, 
2.86, 2.48, 2.43, 2.86, 2.62, 2.52, 2.43, 
2.81 2.5809 + 0.0024x 0.00 2.60 21 

16 

2.76, 2.33, 1.94, 2.85, 2.55, 2.27, 1.91, 
2.73, 2.39, 2.97, 2.58, 2.39, 2.33, 2.61, 
2.94, 2.88 2.3308 + 0.0231x 0.11 2.53 33 

17 

2.57, 2.67, 2.27, 2.80, 2.40, 2.27, 2.60, 
2.23, 2.30, 2.53, 2.20, 2.40, 2.13, 2.03, 
2.30, 2.27, 2.53 2.5584 – 0.0196x 0.23 2.38 30 

18 

3.43, 1.86, 2.00, 2.57, 2.57, 2.43, 2.57, 
2.57, 2.43, 2.71, 3.00, 2.57, 3.00,  1.71,  
1.71,   2.14,  2.71,   2.43 2.6052 – 0.0145x 0.03 2.47 7 

19 2.06, 2.28, 2.67, 2.28, 3.06, 2.50, 2.00, 2.3428 + 0.0197x 0.09 2.54 18 
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2.56, 2.78, 2.56, 3.06, 2.56, 2.00, 2.44, 
2.67, 2.22, 2.39, 3.22, 2.94 

20 

2.72, 2.83, 2.33, 2.56, 3.00, 3.06, 2.39, 
1.83, 2.17, 2.72, 2.78, 2.61, 2.67, 2.61, 
2.44, 3.00, 2.50, 2.56, 2.72,  2.67 2.5975 + 0.0010x 0.00 2.61 18 

21 

2.67, 2.47, 2.40, 1.93, 3.73, 3.13, 3.07, 
2.33, 2.60, 2.67, 2.47, 1.80, 3.40, 1.67, 
2.20, 2.27, 2.13, 2.27, 2.27,   2.47,  2.67 2.7527 – 0.0225x 0.08 2.50 15 

22 

3.50, 2.10, 2.90, 2.60, 2.50, 2.20, 2.70, 
3.40, 2.00, 3.50, 2.10, 2.50, 2.50, 3.00, 
2.20, 2.80, 2.20, 1.90, 2.20,  2.80,   
3.00,  3.00 2.7091 – 0.0079x 0.01 2.62 10 

23 

2.45, 3.09, 2.55, 2.00, 3.27, 2.18, 2.64, 
2.18, 1.73, 3.18, 2.91, 2.27, 2.00, 2.64, 
2.73, 2.09, 2.00, 2.73, 2.00, 2.00, 2.36, 
1.91, 3.00 2.6158 – 0.0154x 0.05 2.43 11 

 
Although Slovak and Russian are typologically quite similar to each other, the Slovak results 
strongly differ from those for our Russian data: In the Slovak texts, the regression coefficient 
quite soon takes values of b < 0, as can be seen in Figure 7. 
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Figure 7. Dependence of b on sentence length in Slovak 

 
 

Here we obtain b = 25.2594 exp(-1.0298n) with R² = 0.88. Although the tendency is, in 
principle, the same as observed before, the rapid decrease of parameter b is conspicuous. 
Since there is no easy explanation for this phenomenon, which may be caused by the text 
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material, a mixture of press texts, let us additionally analyze a longer Slovak text, which is 
more likely to be homogeneous, the novel Veterná ružica (1995), written by Vincent Šikula. 
For this text, which comprises 13961 words (in 881 sentences), reliable results are obtained 
for 3 ≤ n ≤ 25, which are presented in Table 4. 
 

Table 4 
Mean lengths (L) of words in individual positions (x) in sentences of length n in  

Slovak text Veterná ružica by Šikula 
 (M = mean of all positions, k = number of sentences) 

 
n Mean syllabic lengths of words 

L 
Linear relation 

L = a + bx 
R2 M k 

3 1.95, 1.59, 2.40   1.5300 + 0.2250x 0.31 1.98 58 
4 1.91, 1.40, 1.74, 2.50   1.3600 + 0.2110x 0.35 1.89 78 
5 1.83, 1.43, 1.59, 1.91, 2.62   1.2580 + 0.2060x 0.51 1.88 90 
6 1.78, 1.51, 1.71, 1.75, 1.79, 2.63   1.3487 + 0.1466x 0.49 1.86 68 
7 1.71, 1.40, 1.42, 1.54, 1.83, 1.77, 2.69   1.1814 + 0.1461x 0.51 1.77 48 

8 
1.71, 1.42, 1.97, 2.06, 1.81, 1.81, 1.90, 
3.00   1.3868 + 0.1274x 0.46 1.96 31 

9 
1.87, 1.70, 1.78, 1.78, 1.83, 1.70, 1.26, 
1.96, 2.70   1.5939 + 0.0497x 0.13 1.84 23 

10 
2.08, 1.33, 1.61, 1.67, 1.75, 2.00, 1.75, 
1.83, 2.22, 2.44   1.4993 + 0.0670x 0.40 1.87 36 

11 
1.44, 1.56, 1.44, 2.00, 1.93, 1.85, 1.81, 
1.67, 1.67, 1.59, 2.63   1.4547 + 0.0544x 0.29 1.78 27 

12 
2.07, 1.75, 1.82, 1.79, 1.89, 1.96, 1.79, 
1.82, 2.00, 1.79, 2.04, 2.82   1.7044 + 0.0396x 0.24 1.96 28 

13 
2.03, 1.41, 1.93, 1.83, 2.00, 1.86, 2.03, 
1.76, 1.90, 1.62, 1.97, 1.83, 2.59   1.7242 + 0.0258x 0.14 1.90 29 

14 
1.90, 1.70, 1.60, 1.75, 2.15, 2.00, 2.20, 
1.90, 1.90, 2.40, 1.50, 1.75, 2.10, 2.75  1.7126 + 0.0345x 0.19 1.97 20 

15 

1.62, 1.71, 1.67, 2.05, 2.14, 1.76, 2.05, 
2.05, 1.48, 1.76, 1.62, 1.86, 2.14, 1.52, 
2.95   1.6740 + 0.0273x 0.11 1.89 21 

16 

2.00, 1.14, 1.90, 2.19, 2.19, 2.00, 2.14, 
2.14, 2.19, 1.43, 1.90, 1.95, 1.71, 1.76, 
1.86, 2.90   1.8033 + 0.0187x 0.05 1.96 21 

17 

2.06, 1.71, 1.35, 2.12, 1.76, 1.94, 1.76, 
2.71, 1.53, 1.71, 1.88, 2.12, 1.82, 1.59, 
1.94, 1.76, 2.88   1.7475 + 0.0192x 0.06 1.92 17 

18 

1.75, 1.83, 1.75, 2.42, 1.75, 1.83, 2.25, 
1.83, 1.75, 2.33, 1.58, 2.25, 2.00, 1.42, 
2.08, 2.00, 1.83, 2.75   1.8239 + 0.0150x 0.06 1.97 12 

19 

2.07, 1.93, 1.47, 2.47, 2.40, 1.73, 1.93, 
1.93, 2.07, 1.93, 1.87, 1.87, 1.27, 2.20, 
2.20, 2.00, 1.80, 1.73, 2.60  1.9504 + 0.0022x 0.00 1.97 15 

20 

2.00, 1.55, 1.95, 1.95, 2.20, 2.00, 1.85, 
1.95, 1.75, 1.90, 1.75, 2.10, 1.65, 1.95, 
1.70, 1.35, 1.65, 1.65, 2.20, 2.20   1.9084 - 0.0041x 0.01 1.87 20 
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21 

1.86, 1.43, 2.14, 2.07, 1.86, 1.86, 2.43, 
1.79, 2.50, 2.36, 2.57, 2.07, 1.86, 2.00, 
1.64, 1.64, 1.79, 1.57, 1.36, 1.86, 3.07   1.9784 + 0.0008x 0.00 1.99 14 

22 

2.38, 1.75, 1.50, 1.88, 2.13, 2.38, 2.00, 
1.88, 1.88, 1.38, 2.25, 2.75, 1.63, 2.00, 
1.38, 1.75, 2.25, 1.50, 2.50, 2.25, 2.75, 
2.88   1.8008 + 0.0215x 0.10 2.05 8 

23 

2.44, 1.33, 1.33, 2.11, 2.78, 2.11, 2.00, 
1.22, 2.56, 2.11, 2.33, 1.56, 1.78, 2.00, 
1.56, 1.44, 1.89, 2.11, 2.44, 2.22, 1.89, 
2.00, 3.11   1.8459 + 0.0140x 0.04 2.01 9 

24 

1.83, 1.58, 1.67, 1.58, 2.00, 1.83, 1.67, 
2.17, 2.33, 1.58, 2.42, 2.25, 1.67, 2.25, 
2.00, 1.92, 1.75, 2.25, 2.33, 1.50, 1.75, 
1.75, 2.50, 2.75  1.7295 + 0.0194x 0.16 1.97 12 

25 

2.00, 1.75, 1.67, 1.92, 1.92, 2.00, 2.25, 
1.83, 1.75, 1.83, 2.00, 1.83, 1.83, 2.08, 
1.67, 1.83, 2.42, 1.75, 1.58, 2.00, 1.92, 
1.75, 2.00, 2.42, 2.50  1.8101 + 0.0100x 0.09 1.94 12 

 
The course of parameter b can be modelled by the regression equation b = 0.4325 exp(-
0.1812n) with R² = 0.95. Here the decrease is not as rapid as in the press texts, and in the 
analyzed domain (3 ≤ n ≤ 25), b < 0 in only one case (at sentence length 20). Figure 8 
illustrates the results of the regression analyses. 
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Figure 8. Decrease of parameter b in the Slovak text by Šikula 

 
We may therefore conclude that the general tendency predicted by hypothesis (I) – i.e., 

decrease of b with increasing text length – holds also for Slovak.  
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2.3. Hungarian 
 
For Hungarian, we analyzed two longer texts, both of approximately equal length, to compare 
the results with other languages, on the one hand, and to get additional information as to the 
degree of the variation within a given language.  
 The first data were taken from the novel Az ezüst kecske (1897) by Sándor Bródy 
(1863-1924), with 3356 sentences (and 46049 words), the second Hungarian text was a novel 
by Frigyes Karinthy (1887-1938), Utazás a koponyám körül (1937), with 44125 words (from 
3440 sentences). 
 The results for the first text are presented in Table 5; all length classes up to the point 
when k was 10 for the last time are taken into consideration (in this case n = 40).  
 

Table 5 
Mean lengths (L) of words in individual positions (x) in sentences of length n in the 

Hungarian text Az ezüst kecske by Sándor Bródy 
 (M = mean of all positions, k = number of sentences) 

 
n Mean syllabic lengths of words Linear relation 

L = a + bx      
R2 M k      

3 1.71, 1.87, 2.41 1.2967 + 0.3500x 0.91 2.2115 118 
4 1.72, 1.97, 1.97, 2.50 1.4550 + 0.2340x 0.85 2.086 159 
5 1.75, 2.04, 1.99, 1.93, 2.63 1.5730 + 0.1650x 0.61 1.9972 191 
6 1.82, 1.86, 2.03, 2.00, 1.99, 2.66 1.6040 + 0.1303x 0.64 2.044 213 

7 
1.69, 2.03, 2.12, 1.97, 2.00, 2.04, 
2.56 1.7000 + 0.0896x 0.56 2.0681 188 

8 
1.65, 2.00, 1.92, 2.15, 1.92, 1.94, 
2.03, 2.81 1.6186 + 0.0964x 0.49 2.0595 198 

9 
1.80, 2.18, 1.93, 2.12, 2.06, 2.08, 
2.09, 2.29, 2.61 1.8081 + 0.0642x 0.59 2.0593 179 

10 
1.76, 2.09, 2.17, 2.02, 2.04, 2.06, 
1.96, 2.17, 2.04, 2.78 1.8200 + 0.0525x 0.37 2.0524 187 

11 
1.74, 2.11, 2.07, 2.23, 2.03, 2.20, 
2.10, 2.12, 1.92, 2.34, 2.72 1.8589 + 0.0475x 0.40 2.1291 179 

12 
1.71, 2.19, 2.11, 2.13, 2.14, 2.07, 
1.91, 2.04, 2.24, 2.26, 2.07, 2.64 1.8920 + 0.0360x 0.35 2.108 140 

13 

1.76, 2.29, 2.18, 2.21, 2.07, 1.97, 
2.13, 2.16, 2.01, 2.08, 2.13, 2.18, 
2.71 1.9665 + 0.0254x 0.21 2.1422 143 

14 

1.94, 2.39, 1.92, 2.30, 2.15, 2.07, 
2.03, 2.14, 2.10, 2.31, 2.42, 2.04, 
2.17, 2.72 2.0175 + 0.0234x 0.20 2.1262 105 

15 

1.75, 2.20, 2.22, 2.13, 2.31, 2.22, 
2.10, 2.13, 1.87, 2.20, 2.13, 2.02, 
2.04, 2.15, 2.65 2.0313 + 0.0138x 0.09 2.1452 134 

16 

1.71, 2.12, 2.17, 2.12, 2.09, 2.04, 
2.09, 2.12, 2.04, 2.07, 2.03, 2.10, 
2.17, 2.05, 2.25, 2.78 1.9125 + 0.0246x 0.31 2.1939 139 

17 
1.80, 2.09, 2.35, 2.00, 1.97, 2.10, 
1.99, 2.23, 2.16, 1.95, 2.03, 1.97, 1.9236 + 0.0223x 0.20 2.1408 115 
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2.07, 2.16, 2.04, 2.23, 2.97 

18 

1.75, 2.10, 2.07, 2.23, 2.20, 2.25, 
2.14, 2.25, 2.06, 2.04, 2.26, 2.24, 
1.96, 2.41, 2.20, 1.98, 2.07, 2.66 2.0233 + 0.0143x 0.16 2.1223 102 

19 

1.84, 2.09, 2.21, 2.16, 2.06, 2.08, 
2.37, 2.17, 2.08, 2.15, 2.26, 2.10, 
2.07, 2.21, 2.13, 2.18, 2.11, 2.11, 
2.79 2.0240 + 0.0143x 0.19 2.1228 89 

20 

1.80, 2.00, 2.28, 2.05, 2.14, 2.01, 
2.17, 2.19, 2.08, 2.05, 1.93, 2.23, 
2.00, 2.06, 2.29, 1.89, 2.08, 2.13, 
2.12, 2.71 1.9854 + 0.0119x 0.14 2.158 83 

21 

1.61, 2.18, 2.11, 2.05, 2.09, 2.02, 
1.95, 2.26, 2.36, 2.32, 1.94, 2.21, 
2.03, 2.02, 2.36, 2.14, 2.03, 2.15, 
2.42, 2.26, 3.08 1.8997 + 0.0247x 0.31 2.1668 66 

22 

1.77, 1.97, 2.23, 2.12, 1.94, 2.17, 
2.30, 2.52, 2.22, 1.93, 2.30, 2.25, 
2.03, 2.06, 2.16, 2.09, 2.22, 2.33, 
2.39, 2.12, 2.32, 2.90 1.9816 + 0.0188x 0.27 2.1108 69 

23 

1.91, 2.17, 1.92, 2.17, 2.28, 2.09, 
2.09, 2.03, 2.16, 2.05, 2.41, 2.22, 
2.13, 2.11, 2.03, 2.31, 1.89, 2.02, 
2.19, 2.45, 2.25, 2.31, 2.97 1.9818 + 0.0166x 0.25 2.1703 64 

24 

1.54, 2.10, 2.08, 2.17, 1.81, 2.20, 
1.93, 2.00, 2.07, 2.41, 2.12, 1.95, 
1.95, 2.19, 2.07, 2.29, 2.02, 2.08, 
2.31, 2.44, 2.12, 2.44, 2.29, 2.83 1.8572 + 0.0228x 0.41 2.197 59 

25 

1.83, 2.29, 2.02, 2.14, 1.74, 2.43, 
2.17, 1.93, 2.17, 1.95, 2.17, 2.19, 
1.76, 2.50, 2.14, 2.26, 2.05, 2.00, 
2.10, 2.52, 2.21, 2.38, 2.19, 2.21, 
3.14 1.9424 + 0.0182x 0.22 2.1807 42 

26 

1.70, 2.16, 2.14, 2.05, 2.14, 1.88, 
2.44, 2.23, 1.93, 2.09, 2.09, 2.44, 
2.26, 2.16, 2.14, 1.93, 2.21, 2.02, 
2.12, 2.16, 2.02, 2.26, 2.05, 2.19, 
2.07, 2.56 2.0418 + 0.0067x 0.08 2.1419 43 

27 

1.96, 2.33, 2.38, 2.09, 1.93, 1.78, 
2.40, 2.20, 2.07, 2.11, 2.00, 2.09, 
2.07, 2.31, 2.22, 2.00, 2.00, 2.18, 
2.27, 1.89, 1.98, 2.49, 2.24, 2.09, 
2.24, 1.93, 2.84 2.0658 + 0.0061x 0.05 2.18 45 

28 

1.74, 2.20, 2.26, 2.09, 2.40, 2.09, 
2.29, 2.09, 1.97, 2.03, 2.34, 1.94, 
2.20, 1.89, 2.31, 2.06, 2.31, 2.14, 
2.11, 2.17, 2.37, 2.31, 2.00, 1.94, 
1.71, 2.63, 1.77, 3.23 2.0566 + 0.0074x 0.04 2.1324 35 

29 1.71, 1.92, 2.21, 2.17, 2.42, 2.08, 2.0890 + 0.0080x 0.06 2.1514 24 



Dynamics of word length in sentence 
 

93 

2.42, 2.67, 2.08, 2.13, 2.17, 2.13, 
2.38, 2.13, 1.83, 2.08, 2.25, 2.42, 
2.25, 1.88, 2.75, 2.00, 1.96, 2.50, 
1.92, 2.00, 2.17, 2.50, 2.92 

30 

1.88, 2.19, 1.96, 2.19, 2.27, 2.23, 
2.23, 2.00, 2.23, 2.42, 1.96, 2.00, 
2.19, 1.81, 2.00, 2.15, 2.62, 2.12, 
2.00, 1.92, 2.27, 2.15, 2.73, 2.23, 
2.00, 2.46, 2.23, 1.92, 2.50, 2.38 2.0625 + 0.0072x 0.08 2.1643 26 

31 

2.05, 2.11, 2.16, 2.37, 2.16, 1.84, 
1.89, 2.47, 1.89, 2.37, 2.32, 2.53, 
2.05, 1.63, 2.47, 2.37, 1.63, 2.84, 
2.26, 1.79, 2.42, 1.68, 2.26, 2.47, 
2.32, 2.11, 1.74, 1.79, 1.95, 2.47, 
2.89 2.1187 + 0.0033x 0.01 2.2069 19 

32 

1.77, 2.77, 2.00, 1.69, 2.08, 2.23, 
2.38, 2.38, 2.15, 2.54, 2.46, 2.00, 
2.23, 2.15, 2.54, 2.38, 2.00, 2.62, 
2.38, 2.00, 2.31, 1.77, 2.08, 1.77, 
2.62, 2.15, 2.46, 2.62, 2.08, 2.54, 
2.00, 3.00 2.1337 + 0.0073x 0.05 2.1756 13 

33 

1.64, 2.09, 2.27, 2.00, 1.82, 2.18, 
2.27, 2.55, 2.18, 2.36, 2.00, 1.82, 
2.18, 2.09, 1.91, 2.09, 2.27, 2.00, 
2.00, 1.73, 2.09, 2.45, 1.82, 2.45, 
2.36, 2.09, 2.45, 1.73, 2.18, 2.09, 
2.00, 2.00, 2.73 2.0423 + 0.0044x 0.03 2.1715 11 

34 

1.69, 1.85, 2.23, 1.85, 2.69, 2.23, 
2.23, 2.23, 1.69, 2.08, 2.38, 2.00, 
2.23, 1.85, 2.15, 2.00, 2.54, 1.77, 
2.62, 2.69, 2.38, 3.08, 2.46, 2.31, 
1.92, 1.85, 1.92, 1.85, 2.54, 2.23, 
2.46, 1.92, 2.23, 3.15 2.0307 + 0.0105x 0.08 2.2548 13 

35 

1.73, 2.53, 1.93, 2.20, 1.93, 2.67, 
2.33, 2.47, 2.13, 2.07, 2.47, 1.93, 
2.47, 2.40, 2.20, 1.73, 2.47, 2.47, 
1.53, 1.73, 2.33, 2.60, 1.87, 2.00, 
1.93, 1.80, 2.47, 1.73, 2.47, 2.27, 
2.20, 3.07, 1.87, 2.47, 3.1 2.1109 + 0.0058x 0.03 2.1185 15 

36 

1.78, 2.33, 1.67, 1.67, 2.44, 1.78, 
2.00, 2.22, 2.33, 1.78, 2.00, 2.44, 
2.22, 1.78, 2.78, 2.22, 1.67, 2.44, 
1.78, 2.33, 2.67, 2.00, 2.56, 1.89, 
2.00, 1.56, 2.56, 1.89, 1.67, 2.44, 
2.56, 1.67, 1.44, 2.00,  2.10, 3.10 2.0238 + 0.0044x 0.01 2.2149 9 

37 

1.71, 1.71, 1.71, 1.71, 2.14, 2.00, 
1.29, 2.14, 2.14, 2.29, 2.43, 1.86, 
1.86, 2.29, 2.86, 2.57, 2.14, 2.29, 
2.43, 2.71, 1.71, 2.00, 1.71, 2.86, 1.9008 + 0.0129x 0.12 2.2152 7 
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1.86, 2.43, 1.86, 2.57, 2.29, 2.29, 
2.14, 1.86, 2.14, 2.00, 1.90, 2.10, 
3.40 

38 

1.60, 1.40, 2.20, 2.20, 3.10, 1.90, 
1.80, 3.00, 2.20, 2.60, 1.80, 1.80, 
2.20, 2.00, 2.10, 1.60, 2.60, 2.40, 
2.50, 2.00, 2.30, 2.20, 1.60, 2.40, 
2.20, 1.10, 1.60, 2.50, 2.00, 1.80, 
2.20, 2.50, 3.30, 2.20, 2.10, 1.70, 
2.40, 2.80 2.0539 + 0.0052x 0.02 2.1049 10 

39 

2.67, 3.00, 3.00, 2.33, 2.33, 3.00, 
2.67, 2.67, 2.67, 1.00, 2.33, 1.33, 
2.33, 3.67, 1.67, 1.33, 2.33, 3.67, 
1.33, 2.00, 2.00, 2.33, 3.00, 1.67, 
2.67, 1.33, 1.33, 2.00, 1.00, 1.33, 
1.67, 3.33, 2.00, 2.33, 2.00, 2.30, 
2.70, 2.00, 3.00 2.4878  - 0.0124x 0.04 2.1467 3 

40 

1.50, 2.00, 2.10, 2.00, 2.20, 2.00, 
3.00, 2.10, 2.50, 1.50, 2.70, 2.00, 
1.80, 1.80, 2.30, 2.40, 2.10, 1.80, 
1.70, 2.10, 1.50, 1.50, 1.90, 2.20, 
2.10, 1.80, 1.60, 1.80, 1.50, 2.40, 
1.70, 1.70, 2.00, 1.90, 2.20, 2.00, 
2.50, 2.30, 2.20, 2.50 2.0262  - 0.0002x 0.00 2.1553 10 

 
Again one sees that in the linear regression the slope (b) decreases from highly significant 
positive values to small negative ones as shown in Figure 9. The b-sequence is very regular; a 
straight line seems to be no good model, but again, with b = 0.7432 exp(-0.2756n), the 
determination coefficient is very satisfying (R² = 0.97). 
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Figure 9. Decrease of b in Bródy’s Hungarian text 

 
 
 The results for second Hungarian text are represented in Table 6. The function ex-
pressing the decrease of b in Figure 10 is b = 0.3061exp(-0.1778n), with R2 = 0.92.  
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Table 6 
Mean lengths (L) of words in individual positions (x) in sentences of length n in the 

Hungarian text Utazás a koponyám körül by Frigyes Karinthy 
 (M = mean of all positions, k = number of sentences) 

 
n Mean syllabic lengths of words Linear relation 

L = a + bx      
R2 M k     

3 2.11, 2.08, 2.50   1.8400  + 0.1950x 0.69 2.23 210 
4 2.04, 1.89, 2.02, 2.58   1.6950  + 0.1750x 0.55 2.13 223 
5 1.95, 2.05, 2.16, 1.94, 2.45   1.8430  + 0.0890x 0.45 2.11 195 
6 1.98, 2.13, 2.09, 2.09, 2.10, 2.61   1.8607  + 0.0874x 0.54 2.17 215 
7 2.13, 2.06, 2.10, 1.95, 2.20, 2.16, 2.67   1.9071  + 0.0686x 0.42 2.18 188 
8 1.90, 2.03, 2.19, 2.01, 2.16, 2.09, 2.24, 2.80   1.7918  + 0.0857x 0.59 2.18 182 

9 
1.87, 2.25, 2.07, 2.17, 2.14, 2.24, 2.25, 2.22, 
3.01   1.8383  + 0.0817x 0.52 2.25 153 

10 
2.18, 2.43, 2.05, 2.18, 2.08, 2.19, 2.07, 2.27, 
2.13, 2.90   2.0727  + 0.0319x 0.14 2.25 153 

11 
2.09, 2.02, 2.18, 2.01, 2.26, 2.30, 2.20, 2.32, 
1.98, 2.13, 2.84   1.9855  + 0.0377x 0.27 2.21 128 

12 
1.88, 2.06, 2.27, 2.07, 2.32, 2.13, 2.24, 2.44, 
2.13, 2.19, 2.15, 2.72   1.9835  + 0.0359x 0.37 2.22 125 

13 
1.96, 2.33, 2.19, 1.98, 2.39, 2.12, 2.24, 2.28, 
2.27, 2.34, 2.18, 2.13, 2.96   2.0300  + 0.0327x 0.27 2.26 113 

14 
1.91, 2.10, 2.25, 2.20, 1.98, 2.27, 2.20, 2.19, 
2.11, 2.13, 2.10, 2.18, 2.17, 2.92   1.9821  + 0.0282x 0.26 2.19 119 

15 
1.76, 2.08, 2.16, 2.15, 2.27, 2.35, 2.17, 2.26, 
2.17, 2.02, 2.28, 2.23, 2.03, 2.17, 2.78   2.0000  + 0.0240x 0.25 2.19 92 

16 
2.00, 2.31, 2.21, 2.23, 2.07, 2.19, 2.48, 2.22, 
2.26, 2.35, 2.16, 2.30, 2.23, 2.19, 2.46, 2.91   2.0795  + 0.0243x 0.31 2.29 96 

17 

2.03, 2.22, 2.32, 2.03, 2.36, 2.06, 2.31, 2.41, 
2.03, 2.24, 2.20, 2.57, 2.22, 2.24, 2.16, 2.28, 
2.87   2.0954  + 0.0191x 0.21 2.27 87 

18 

1.89, 2.16, 2.04, 2.40, 2.41, 2.15, 2.15, 2.36, 
2.19, 2.24, 2.35, 2.44, 2.03, 2.32, 2.23, 2.00, 
2.31, 2.88   2.0909  + 0.0170x 0.17 2.25 75 

19 

2.09, 2.11, 2.32, 2.33, 1.97, 2.08, 2.05, 2.15, 
2.24, 2.30, 2.12, 2.05, 
2.03,2.29,2.27,2.12,2.18,2.36,3.02   2.0377  + 0.0177x 0.19 2.21 66 

20 

2.04, 1.96, 2.21, 2.02, 2.16, 2.00, 2.13, 2.32, 
2.39, 2.52, 2.45, 2.27, 2.57, 2.13, 2.43, 2.30, 
1.95, 2.34, 2.45, 3.18   1.9968  + 0.0280x 0.34 2.29 56 

21 

2.10, 1.84, 2.20, 2.31, 2.17, 2.17, 2.29, 2.14, 
2.17, 2.01, 2.29, 2.31, 2.00, 2.23, 2.11, 2.34, 
2.04, 2.04, 2.36, 1.97, 2.91   2.0728  + 0.0107x 0.10 2.19 70 

22 

1.95, 2.49, 2.11, 2.49, 2.10, 2.13, 2.48, 2.30, 
2.15, 2.43, 2.34, 2.15, 2.26, 2.18, 2.25, 2.15, 
2.15, 2.07, 2.30, 2.36, 2.84, 2.85   2.1481  + 0.0129x 0.13 2.30 61 

23 
2.12, 2.21, 2.40, 2.27, 2.50, 2.31, 2.40, 2.02, 
2.23, 2.21, 2.06, 2.02, 2.04, 2.15, 1.92, 2.31,  2.1686  + 0.0070x 0.05 2.25 52 
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2.27, 2.13, 2.33, 2.23, 2.46, 2.23, 2.98  

24 

1.89, 2.27, 1.95, 2.14, 1.93, 2.36, 2.09, 2.23, 
1.98, 2.09, 2.52, 2.07, 2.07, 2.48, 2.57, 2.11, 
2.07, 2.55, 2.48, 2.23, 2.39, 2.32, 2.18, 3.00   1.9890  + 0.0208x 0.32 2.25 44 

25 

1.66, 2.28, 2.14, 1.79, 2.10, 2.24, 2.14, 2.24, 
2.55, 2.17, 2.38, 2.21, 2.21, 2.24, 2.07, 2.31, 
2.21, 2.38, 
2.14,2.03,1.90,2.24,2.14,2.10,2.90   2.0603  + 0.0100x 0.10 2.19 29 

26 

1.84, 2.30, 1.95, 2.16, 2.27, 1.97, 2.35, 2.38, 
2.51, 2.05, 1.97, 2.59, 2.19, 2.22, 2.14, 2.30, 
2.22, 2.08, 2.08, 2.08, 2.03, 2.22, 2.19, 2.14, 
2.11, 3.11   2.1042  + 0.0078x 0.06 2.21 37 

27 

2.05, 2.11, 2.22, 2.00, 2.24, 2.43, 1.95, 2.38, 
2.35, 2.51, 2.27, 2.00, 2.00, 2.22, 2.22, 2.62, 
2.24, 2.46, 2.38, 2.68, 2.03, 2.41, 2.22, 1.97, 
2.16, 2.49, 2.86   2.1274  + 0.0107x 0.13 2.28 37 

28 

2.03, 2.13, 2.17, 2.17, 2.27, 2.40, 2.13, 2.10, 
2.33, 2.20, 2.10, 2.13, 2.10, 2.20, 1.93, 2.20, 
2.50, 2.00, 2.00, 2.03, 2.33, 1.87, 2.27, 2.30, 
2.13, 2.37, 2.13, 3.10   2.0968  + 0.0072x 0.07 2.20 30 

29 

2.24, 2.08, 2.00, 1.80, 2.28, 2.32, 1.96, 2.48, 
1.92, 2.12, 2.20, 1.96, 1.76, 2.52, 2.16, 2.04, 
2.12, 1.88, 2.40, 2.44, 2.32, 2.32, 2.28, 2.60, 
2.40, 2.20, 2.36, 2.92, 2.92   1.9523  + 0.0193x 0.33 2.24 25 

30 

1.85, 2.47, 2.09, 2.06, 2.09, 2.47, 2.00, 2.18, 
2.06, 2.21, 2.18, 2.12, 2.24, 2.24, 2.29, 2.47, 
2.00, 1.94, 2.15, 2.24, 2.44, 2.12, 2.21, 2.03, 
2.38, 2.15, 2.44, 2.56, 2.29,  3.00   2.0547  + 0.0115x 0.20 2.23 34 

31 

2.16, 2.24, 1.92, 2.12, 2.20, 2.84, 2.16, 2.36, 
2.72, 2.20, 2.08, 2.24, 2.56, 2.08, 1.92, 2.48, 
2.00, 2.28, 2.56, 2.16, 2.04, 2.00, 2.24, 2.08, 
2.76, 2.24, 2.36, 2.20, 1.88,1.92,2.92   2.2446  + 0.0007x 0.00 2.26 25 

32 

1.78, 2.33, 2.00, 2.22, 2.15, 2.37, 2.04, 2.04, 
2.63, 2.22, 2.26, 2.48, 2.19, 1.89, 1.96, 2.52, 
2.19, 2.07, 2.07, 2.22, 2.70, 2.63, 2.22, 1.59, 
2.11, 2.33, 2.59, 2.00, 2.37, 2.11, 2.56, 2.48   2.1244  + 0.0063x 0.05 2.23 27 

33 

2.22, 2.00, 2.39, 1.94, 2.06, 1.89, 2.06, 2.50, 
2.28, 2.28, 2.67, 2.00, 2.22, 2.28, 2.33, 2.22, 
1.67, 3.17, 2.39, 2.50, 2.33, 2.06, 2.56, 2.56, 
2.00, 1.94, 2.28, 2.22, 2.33, 2.11, 2.17, 2.28, 
2.83   2.1589  + 0.0062x 0.04 2.26 18 

34 

2.18, 2.23, 2.45, 2.05, 1.82, 2.45, 2.41, 1.91, 
1.86, 2.18, 1.68, 2.23, 2.68, 2.14, 2.32, 2.23, 
2.23, 1.91, 2.05, 2.68, 2.27, 2.23, 2.36, 2.09, 
1.95, 2.50, 2.32, 2.50, 2.05, 2.27, 2.14, 2.05, 
2.36, 2.82   2.1174  + 0.0061x 0.06 2.22 22 

35 

2.27, 1.91, 2.64, 1.55, 2.09, 1.91, 1.73, 1.64, 
2.73, 1.73, 3.18, 1.82, 1.82, 1.91, 2.18, 2.18, 
2.09, 1.45, 2.64, 2.55, 2.55, 2.18, 2.00, 2.18,  2.0832  + 0.0012x 0.00 2.11 11 
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1.64, 2.55, 1.73, 2.27, 2.00, 2.55, 1.91, 1.73, 
1.91, 1.82, 2.64  

36 

1.64, 2.14, 2.50, 2.50, 1.93, 2.79, 2.64, 2.43, 
1.79, 2.50, 2.07, 2.50, 2.36, 2.29, 2.14, 2.00, 
2.00, 2.07, 2.36, 2.43, 1.93, 1.79, 1.86, 2.36, 
2.50, 2.43, 2.07, 2.21, 1.93, 2.86, 2.14, 1.86, 
2.36, 1.79, 2.50, 2.64   2.2351  - 0.0002x 0.00 2.23 14 

37 

3.00, 2.50, 2.50, 2.75, 1.63, 2.50, 2.50, 1.63, 
2.88, 2.13, 2.38, 2.75, 3.00, 2.63, 2.88, 2.75, 
2.63, 2.00, 3.13, 2.38, 1.75, 2.50, 2.88, 2.13, 
2.50, 2.25, 1.75, 1.63, 1.25, 2.38, 2.13, 2.25, 
1.75, 2.25, 1.75, 2.13, 2.63   2.6394  - 0.0159x 0.14 2.34 8 

38 

1.80, 2.20, 2.20, 1.80, 2.70, 2.20, 2.00, 1.70, 
1.90, 2.00, 2.00, 2.30, 2.20, 2.00, 2.10, 1.70, 
3.10, 2.70, 2.60, 2.30, 1.60, 3.00, 2.10, 2.80, 
2.10, 2.20, 2.70, 2.40, 2.00, 2.40, 2.30, 2.20, 
2.50, 2.40, 3.20, 3.10, 2.00, 3.00   1.9653  + 0.0173x 0.21 2.30 10 

39 

2.14, 2.86, 2.00, 2.29, 2.00, 2.29, 1.57, 1.86, 
1.86, 2.71, 1.71, 1.71, 3.14, 2.14, 2.71, 2.29, 
1.86, 1.71, 2.29, 2.00, 2.71, 2.00, 1.86, 2.43, 
1.29, 1.71, 2.14, 2.00, 2.57, 1.43, 2.57, 2.00, 
1.57, 2.43, 1.57, 1.14, 2.43, 1.86, 3.00   2.2024  - 0.0052x 0.02 2.10 7 

40 

1.50, 2.67, 2.83, 2.00, 1.83, 1.33, 2.50, 2.17, 
2.83, 2.00, 2.00, 2.67, 3.33, 2.50, 3.00, 2.00, 
2.83, 1.17, 2.00, 2.00, 2.50, 1.67, 2.50, 2.00, 
2.00, 2.50, 1.50, 2.50, 3.17, 1.83, 3.50, 2.67, 
2.83, 2.33, 2.33, 3.00, 2.67, 2.17, 1.67, 3.00   2.1448  + 0.0094x 0.04 2.34 6 

41 

2.38, 2.38, 2.25, 2.00, 1.50, 2.13, 2.25, 2.13, 
2.63, 2.25, 2.88, 2.50, 1.75, 1.50, 2.13, 2.63, 
2.38, 2.00, 2.00, 2.75, 2.50, 2.13, 2.25, 1.63, 
2.25, 2.13, 2.25, 2.00, 2.63, 2.75, 1.88, 2.50, 
2.50, 2.00, 2.38, 2.13, 2.13, 1.88, 2.13, 2.63, 
2.25   2.1965  + 0.0015x 0.00 2.23 8 

42 

1.50, 1.80, 2.10, 2.00, 2.90, 2.50, 2.10, 1.80, 
2.10, 2.90, 2.50, 1.90, 1.60, 2.30, 3.30, 2.20, 
2.70, 2.30, 3.00, 2.00, 2.40, 2.00, 2.40, 2.00, 
2.70, 1.90, 2.10, 2.30, 2.40, 3.00, 2.20, 2.20, 
1.80, 2.50, 1.90, 2.40, 2.00, 2.20, 2.60, 1.60, 
2.00, 3.10   2.2050  + 0.0029x 0.01 2.27 10 

43 

2.67, 1.67, 1.83, 2.67, 2.33, 1.75, 1.83, 3.00, 
1.83, 2.50, 2.08, 2.67, 2.25, 3.08, 1.83, 2.42, 
1.92, 2.08, 1.67, 2.08, 1.83, 2.00, 2.17, 2.25, 
2.92, 2.58, 2.08, 1.83, 2.42, 2.42, 2.17, 2.17, 
1.67, 2.67, 2.42, 1.92, 2.75, 2.25, 1.92, 2.42, 
1.92, 2.17, 2.75  2.1940  + 0.0016x 0.00 2.23 12 
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Figure 10. The decrease of b in Karinthy’s Hungarian text 

 
 
 
2.4. Latin 
 
In order to check the hypothesis in a more extreme linguistic situation, we next analyze a 
Latin text by Seneca (ca. 1-65), Epistularum moralium ad Lucilium liber primus, summing up 
to 6226 words (in 365 sentences). Latin is a strongly inflecting language; therefore one might 
expect that the results strongly differ from the ones observed above for languages which are 
synthetic to a lesser degree. The results are presented in Table 7.  
 

Table 7 
Mean lengths (L) of words in individual positions (x) in sentences of length n in the Latin text 

by Seneca 
 

n Mean syllabic lengths of words 
 

Linear relation 
L = a + bx 

R2 M k 

3 2.5, 2.5, 2.0 - - - - 
4 1.4, 2.3, 2.6, 2.9  1.1600 + 0.4580x 0.91 2.305 9 
5 1.9, 1.9, 1.7, 2.3, 2.6  1.5340 + 0.1780x 0.60 2.068 9 
6 2.2, 2.2, 2.5, 2.5, 2.9, 2.9  1.9693 + 0.1554x 0.96 2.513 13 
7 2.2, 1.9, 2.5, 2.4, 2.5, 2.7, 2.8  1.9557 + 0.1157x 0.75 2.419 12 
8 2.2, 2.1, 2.3, 2.7, 2.1, 1.9, 2.7, 2.5  2.1232 + 0.0418x 0.12 2.311 14 
9 2.2, 2.3, 2.0, 2.1, 2.0, 2.5, 3.0, 2.6, 2.3  2.0036 + 0.0622x 0.27 2.314 12 

10 
1.8, 1.9, 1.9, 2.1, 2.1, 2.3, 2.1, 2.7, 2.6, 
2.8  1.6340 + 0.1078x 0.89 2.227 16 
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11 
2.3, 2.2, 2.1, 1.9, 2.3, 1.9, 2.5, 1.8, 2.3, 
2.4, 2.8  2.0373 + 0.0300x 0.13 2.217 17 

12 
2.0, 1.9, 1.7, 2.1, 2.7, 2.0, 3.1, 2.9, 2.5, 
2.3, 2.6, 2.7  1.8786 + 0.0752x 0.37 2.368 15 

13 
2.2, 2.3, 2.8, 2.4, 2.2, 2.1, 2.4, 2.3, 2.5, 
2.1, 2.2, 3.1, 2.7  2.2100 + 0.0259x 0.12 2.392 12 

14 
2.3, 2.4, 2.6, 2.3, 2.1, 2.2, 2.5, 2.5, 2.3, 
2.1, 2.6, 2.3, 2.4, 2.6  2.3186 + 0.0077x 0.04 2.376 18 

15 
2.2, 2.4, 2.2, 2.0, 2.2, 2.3, 2.8, 2.4, 2.5, 
2.4, 2.2, 2.2, 2.6, 2.4, 2.85  2.1176 + 0.0282x 0.29 2.343 20 

16 
1.6, 2.0, 2.0, 2.2, 2.8, 2.4, 2.2, 1.9, 2.0, 
2.4, 1.8, 2.3, 2.7, 1.7, 2.89, 2.6,  1.9493 + 0.0313x 0.14 2.216 9 

17 
1.9, 1.7, 2.6, 2.4, 2.6, 2.2, 2.2, 2.4, 2.5, 
1.9, 2.4, 2.4, 2.5, 2.0, 2.72, 2.5, 2.7  2.0782 + 0.0284x 0.22 2.334 25 

18 
2.0, 1.8, 2.2, 2.4, 2.3, 2.3, 2.5, 2.7, 1.8, 
2.0, 3.1, 2.4, 2.2, 2.1, 2.42, 1.8, 2.3, 2.3  2.1841 + 0.0069x 0.01 2.25 12 

19 

2.0, 2.3, 2.0, 2.5, 2.4, 2.4, 2.0, 2.1, 2.2, 
2.4, 2.3, 2.8, 2.3, 2.3, 2.42, 2.4, 2.6, 2.5, 
2.8  2.0960 + 0.0251x 0.35 2.347 12 

20 

1.5, 1.8, 2.1, 2.6, 2.5, 2.8, 2.2, 2.1, 2.9, 
2.3, 1.8, 2.4, 2.9, 2.0, 2.58, 2.4, 2.4, 2.4, 
2.4, 2.8  2.0602 + 0.0272x 0.17 2.346 12 

21 

2.5, 2.1, 1.8, 2.3, 2.2, 2.7, 1.9, 2.1, 2.1, 
2.0, 2.9, 3.2, 2.3, 2.6, 2.08, 2.5, 1.7, 2.5, 
2.3, 2.9, 2.9  2.1118 + 0.0220x 0.11 2.353 12 

22 

1.9, 2.0, 2.2, 2.6, 2.0, 2.3, 2.7, 2.5, 2.3, 
2.1, 2.3, 2.3, 2.9, 2.1, 2.92, 2.0, 2.9, 2.3, 
1.8, 2.0, 2.2, 2.3 2.2673 + 0.0025x 0.00 2.295 12 

23 

1.9, 2.6, 2.7, 1.9, 1.9, 2.5, 2.6, 3.1, 2.6, 
2.1, 2.3, 2.6, 2.6, 2.2, 2.6, 1.9, 1.7, 2.3, 
2.6, 2.4, 2.6, 2.7, 3.4  2.2516 + 0.0147x 0.06 2.428 11 

24 

2.8, 2.3, 2.8, 1.8, 2.7, 1.8, 1.8, 1.8, 2.8, 
1.8, 2.7, 2.7, 2.0, 1.3, 2.5, 1.8, 3.3, 2.3, 
2.2, 1.8, 1.8, 2.3, 2.5, 2.3,  2.3433 -  0.0065x 0.01 2.262 6 

25 

2.0, 2.4, 2.1, 2.1, 1.5, 1.8, 2.1, 1.9, 2.6, 
2.2, 2.4, 1.9, 2.3, 1.9, 2.1, 1.8, 2.1, 2.4, 
2.0, 2.2, 1.7, 2.1, 2.2, 2.1, 2.0 2.0740 + 0.0002x 0.00 2.076 10 

 
 
The course of b is shown in Figure 11. As can be seen, b decreases again, b = 0.8698 exp(-
0.1786n) with R2 = 0.75. The reliable interval of Seneca’s text (i.e., k ≥ 10) is relatively short 
(6 ≤  n ≤ 25) for this text.  
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Figure 11. Decrease of b in Seneca’s Latin text 

 
 
2.5. English 
 
Let us now consider English, a language which, from an evolutionary point of view, can be 
regarded as to be increasingly analytic. For our analysis, journalistic texts were combined to a 
corpus of 2268 sentences and 43320 words, and submitted to analysis. The results obtained 
are presented in Table 8. We considered the data for 3 ≤ n ≤ 40. 
 

Table 8 
Mean lengths (L) of words in individual positions (x) in sentences of length n in English press 

texts  (M = mean of all positions, k = number of sentences) 
 

n Mean syllabic lengths of words 
 

Linear relation 
L = a + bx 

R2 M k 

3 1.18, 1.48, 1.70 0.9393 + 0.2576x 0.99 1.45 33 
4 1.17, 1.25, 1.28, 1.94 0.8282 + 0.2328x 0.72 1.41 64 
5 1.19, 1.48, 1.50, 1.73, 1.94 1.0417 + 0.1750x 0.96 1.57 48 
6 1.34, 1.46, 1.34, 1.50, 1.58, 1.66 1.2648 + 0.0614x 0.78 1.48 74 
7 1.62, 1.39, 1.42, 1.62, 1.37, 1.50, 1.93 1.3928 + 0.0395x 0.19 1.55 76 

8 
1.23, 1.52, 1.44, 1.49, 1.59, 1.54, 1.46, 
2.01 1.2334 + 0.0671x 0.55 1.54 71 

9 
1.19, 1.44, 1.50, 1.33, 1.66, 1.52, 1.61, 
1.53, 1.98 1.2048 + 0.0646x 0.63 1.53 64 

10 
1.49, 1.48, 1.39, 1.47, 1.52, 1.60, 1.36, 
1.57, 1.71, 1.87 1.3567 + 0.0346x 0.47 1.55 77 

11 1.34, 1.36, 1.37, 1.45, 1.56, 1.46, 1.53, 1.3329 + 0.0218x 0.30 1.46 107 
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1.50, 1.32, 1.43, 1.79 

12 
1.40, 1.46, 1.51, 1.52, 1.56, 1.50, 1.39, 
1.60, 1.51, 1.47, 1.57, 1.88 1.3980 + 0.0204x 0.35 1.53 104 

13 
1.44, 1.54, 1.63, 1.63, 1.57, 1.61, 1.61, 
1.58, 1.69, 1.69, 1.63, 1.64, 1.93 1.4829 + 0.0211x 0.55 1.63 72 

14 
1.60, 1.76, 1.50, 1.58, 1.56, 1.39, 1.53, 
1.69, 1.52, 1.56, 1.53, 1.60, 1.68, 1.97 1.5222 + 0.0110x 0.11 1.60 62 

15 

1.24, 1.50, 1.47, 1.58, 1.50, 1.59, 1.46, 
1.46, 1.50, 1.59, 1.35, 1.38, 1.39, 1.49, 
1.93 1.4072 + 0.0111x 0.11 1.50 74 

16 

1.37, 1.54, 1.73, 1.56, 1.64, 1.49, 1.47, 
1.56, 1.54, 1.40, 1.29, 1.63, 1.39, 1.49, 
1.70, 1.91 1.4857 + 0.0068x 0.04 1.54 70 

17 

1.45, 1.62, 1.64, 1.66, 1.52, 1.70, 1.51, 
1.74, 1.55, 1.68, 1.51, 1.61, 1.47, 1.55, 
1.47, 1.44, 1.98 1.5737 + 0.0021x 0.01 1.59 87 

18 

1.38, 1.64, 1.55, 1.58, 1.58, 1.55, 1.64, 
1.55, 1.55, 1.58, 1.53, 1.54, 1.53, 1.49, 
1.66, 1.57, 1.64, 2.13 1.4747 + 0.0126x 0.20 1.59 76 

19 

1.33, 1.50, 1.45, 1.63, 1.43, 1.41, 1.53, 
1.46, 1.41, 1.58, 1.61, 1.68, 1.55, 1.66, 
1.47, 1.67, 1.41, 1.46, 1.91 1.4150 + 0.0119x 0.24 1.53 76 

20 

1.39, 1.61, 1.62, 1.69, 1.71, 1.55, 1.50, 
1.43, 1.68, 1.64, 1.50, 1.42, 1.57, 1.70, 
1.40, 1.50, 1.48, 1.88, 1.62, 1.98 1.5146 + 0.0075x 0.08 1.59 84 

21 

1.33, 1.60, 1.65, 1.54, 1.63, 1.39, 1.55, 
1.44, 1.49, 1.54, 1.43, 1.56, 1.49, 1.69, 
1.63, 1.46, 1.56, 1.51, 1.29, 1.45, 1.83 1.5014 + 0.0021x 0.01 1.53 80 

22 

1.73, 1.29, 1.52, 1.68, 1.48, 1.64, 1.68, 
1.41, 1.59, 1.38, 1.65, 1.77, 1.53, 1.45, 
1.70, 1.45, 1.85, 1.55, 1.80, 1.42, 1.35, 
2.00 1.5217 + 0.0057x 0.04 1.59 66 

23 

1.47, 1.41, 1.33, 1.47, 1.57, 1.47, 1.51, 
1.35, 1.92, 1.61, 1.90, 1.35, 1.55, 1.71, 
1.55, 1.61, 1.35, 1.35, 1.73, 1.37, 1.37, 
1.59, 1.76 1.4875 + 0.0039x 0.02 1.53 49 

24 

1.36, 1.52, 1.43, 1.71, 1.57, 1.45, 1.62, 
1.64, 1.69, 1.67, 1.53, 1.41, 1.71, 1.47, 
1.59, 1.66, 1.52, 1.26, 1.57, 1.50, 1.55, 
1.57, 1.50, 1.95 1.5162 + 0.0035x 0.03 1.56 58 

25 

1.47, 1.44, 1.65, 1.38, 1.62, 1.58, 1.58, 
1.67, 1.55, 1.75, 1.25, 1.56, 1.67, 1.69, 
1.71, 1.73, 1.78, 1.35, 1.47, 1.42, 1.64, 
1.45, 1.65, 1.84, 1.65 1.5238 + 0.0045x 0.05 1.58 55 

26 

1.28, 1.48, 1.60, 1.60, 1.51, 1.52, 1.61, 
1.52, 1.63, 1.54, 1.93, 1.52, 1.58, 1.58, 
1.64, 1.51, 1.42, 1.82, 1.42, 1.67, 1.51, 
1.70, 1.60, 1.48, 1.52, 1.94 1.5039 + 0.0058x 0.09 1.58 67 

27 1.55, 1.61, 1.78, 1.61, 1.43, 1.57, 1.84, 1.5907 + 0.0011x 0.00 1.61 51 
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1.71, 1.67, 1.39, 1.69, 1.47, 1.51, 1.82, 
1.49, 1.59, 1.51, 1.53, 1.45, 1.61, 1.49, 
1.67, 1.61, 1.69, 1.39, 1.69, 2.00 

28 

1.51, 1.35, 1.60, 1.60, 1.42, 1.49, 1.60, 
1.81, 1.84, 1.47, 1.67, 1.77, 1.60, 1.58, 
1.53, 1.65, 1.23, 1.60, 1.47, 1.51, 1.56, 
1.65, 1.51, 1.53, 1.53, 1.56, 1.60, 1.84 1.5519 + 0.0016x 0.01 1.58 43 

29 

1.32, 1.50, 1.80, 1.52, 1.64, 1.43, 1.61, 
1.70, 1.39, 1.77, 1.64, 1.61, 1.50, 1.41, 
1.68, 1.34, 1.64, 1.66, 1.59, 1.57, 1.66, 
1.57, 1.66, 1.55, 1.48, 1.75, 1.48, 1.86, 
1.77 1.5200 + 0.0046x 0.08 1.59 44 

30 

1.36, 1.57, 1.55, 1.50, 1.60, 1.50, 1.50, 
1.50, 1.33, 1.52, 1.86, 1.48, 1.60, 1.52, 
1.45, 1.62, 1.79, 1.74, 1.57, 1.43, 1.71, 
1.45, 1.79, 1.74, 1.57, 1.36, 1.71, 1.45, 
1.45, 1.95 1.4915 + 0.0052x 0.09 1.57 42 

31 

1.43, 1.60, 1.40, 1.45, 1.50, 1.85, 1.63, 
1.55, 1.48, 1.75, 1.53, 1.40, 1.68, 1.65, 
1.55, 1.58, 1.73, 1.50, 1.70, 1.63, 1.55, 
1.53, 1.70, 1.63, 1.53, 1.48, 1.65, 1.43, 
1.38, 1.63, 1.83 1.5466 + 0.0018x 0.02 1.58 40 

32 

1.17, 1.61, 1.33, 1.42, 1.42, 1.64, 1.47, 
1.47, 2.00, 1.58, 1.42, 1.28, 1.47, 1.44, 
1.44, 1.53, 1.56, 1.69, 1.47, 1.72, 1.56, 
1.69, 1.61, 1.58, 1.86, 1.61, 1.53, 1.39, 
1.83, 1.33, 1.50, 2.03 1.4236 + 0.0078x 0.14 1.55 36 

33 

1.19, 1.65, 1.73, 1.46, 1.62, 1.54, 1.73, 
1.62, 1.62, 1.65, 1.77, 1.31, 1.81, 1.46, 
1.50, 1.96, 1.62, 1.69, 1.42, 1.42, 2.04, 
1.31, 1.54, 1.31, 1.50, 1.69, 1.42, 1.65, 
1.54, 1.85, 1.15, 1.50, 2.08 1.5727 + 0.0008x 0.00 1.59 26 

34 

1.40, 1.40, 1.65, 1.60, 1.30, 1.40, 1.30, 
1.50, 1.55, 1.50, 1.45, 1.25, 1.65, 1.55, 
1.55, 1.35, 1.55, 1.90, 1.85, 1.50, 1.85, 
1.55, 1.40, 1.50, 1.65, 1.35, 1.75, 1.55, 
1.35, 1.85, 1.45, 1.40, 1.60, 1.65 1.4529 + 0.0045x 0.07 1.53 20 

35 

1.73, 1.57, 1.63, 1.47, 1.37, 1.70, 1.70, 
1.50, 1.47, 1.47, 1.63, 1.63, 1.50, 1.47, 
1.93, 1.77, 1.53, 1.43, 1.67, 1.70, 1.30, 
1.87, 1.53, 1.50, 1.53, 1.50, 1.27, 1.80, 
1.57, 1.50, 1.80, 1.33, 1.53, 1.67, 2.10 1.5599 + 0.0017x 0.01 1.59 30 

36 

1.54, 1.85, 1.54, 1.58, 1.46, 1.69, 1.73, 
1.42, 1.69, 1.85, 1.46, 1.35, 1.96, 1.46, 
1.46, 1.85, 1.38, 1.77, 1.46, 1.69, 1.54, 
1.35, 1.38, 1.46, 1.65, 2.15, 1.62, 1.50, 
1.46, 1.85, 1.23, 1.54, 1.54, 1.46, 1.73, 
1.92 1.6017 - 0.0001x 0.00 1.60 26 

37 1.53, 1.63, 1.32, 1.21, 1.68, 1.79, 1.63, 1.4969 + 0.0006x 0.00 1.51 19 
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1.32, 1.42, 1.89, 1.37, 1.74, 1.68, 1.37, 
1.53, 1.68, 1.26, 1.16, 1.32, 1.63, 1.47, 
1.21, 1.37, 1.58, 1.37, 1.53, 2.00, 1.21, 
1.26, 1.58, 1.26, 1.58, 1.95, 1.79, 1.26, 
1.26, 1.95 

38 

1.41, 1.06, 1.35, 1.41, 1.47, 1.59, 1.47, 
1.76, 1.59, 1.35, 1.94, 1.24, 1.82, 1.65, 
1.53, 1.59, 1.76, 1.76, 1.35, 1.35, 1.35, 
1.53, 1.71, 1.76, 1.59, 1.47, 1.71, 1.47, 
1.65, 1.41, 1.47, 1.24, 1.53, 1.71, 1.88, 
1.06, 1.82, 1.94 1.4610 + 0.0044x 0.05 1.55 17 

39 

1.33, 2.17, 1.58, 1.58, 1.92, 1.08, 1.42, 
2.17, 1.67, 1.58, 1.67, 1.42, 1.67, 2.08, 
1.08, 1.75, 1.75, 1.50, 1.67, 1.75, 1.58, 
1.25, 2.00, 1.58, 2.08, 1.67, 1.58, 1.08, 
1.50, 1.83, 1.33, 1.75, 1.50, 1.42, 1.92, 
1.58, 1.75, 1.75, 1.75 1.6343 + 0.0000x 0.00 1.63 12 

40 

1.53, 1.60, 1.33, 1.33, 1.80, 1.60, 1.87, 
1.80, 1.20, 1.40, 1.67, 1.93, 1.60, 1.40, 
1.80, 1.47, 1.73, 1.53, 1.20, 1.33, 1.40, 
1.67, 1.47, 1.80, 1.67, 1.53, 1.53, 1.67, 
1.33, 1.27, 2.07, 1.67, 2.00, 1.20, 1.47, 
1.40, 1.60, 1.93, 1.40, 2.40 1.5187 + 0.0035x 0.02 1.59 15 

41 

1.78, 1.44, 1.11, 2.22, 1.89, 1.00, 1.56, 
1.56, 1.67, 1.56, 1.33, 1.67, 1.78, 1.22, 
1.89, 1.33, 1.78, 1.67, 1.33, 1.67, 1.56, 
1.78, 1.33, 1.33, 1.11, 1.44, 1.22, 1.44, 
1.22, 1.22, 1.78, 1.11, 2.22, 1.56, 1.11, 
1.67, 1.44, 1.67, 1.22, 1.89, 1.67 1.5678 - 0.0021x 0.01 1.52 9 

42 

1.42, 1.75, 1.67, 1.33, 1.67, 1.33, 2.00, 
1.83, 1.58, 1.83, 1.33, 1.67, 1.58, 1.50, 
1.42, 1.50, 1.33, 1.42, 1.33, 1.58, 1.83, 
1.42, 1.42, 1.67, 1.83, 1.67, 1.25, 1.50, 
1.58, 1.33, 1.33, 1.33, 1.67, 1.83, 1.33, 
1.58, 1.25, 1.67, 1.25, 1.75, 1.75, 2.00 1.5660 - 0.0005x 0.00 1.56 12 

43 

1.27, 1.73, 1.36, 1.18, 1.82, 1.64, 1.82, 
1.64, 1.18, 1.73, 1.91, 2.09, 1.82, 1.64, 
1.82, 1.55, 1.73, 1.64, 1.45, 1.64, 1.09, 
1.82, 2.00, 1.09, 1.45, 1.27, 1.45, 1.27, 
1.36, 1.91, 1.18, 1.82, 1.55, 1.64, 1.55, 
2.09, 1.45, 2.09, 1.82, 1.45, 1.00, 1.55, 
2.55 1.5575 + 0.0022x 0.01 1.61 11 

44 

1.70, 1.50, 1.30, 1.50, 1.60, 2.00, 1.70, 
1.80, 1.60, 1.50, 1.30, 1.80, 2.00, 1.90, 
1.30, 1.70, 1.50, 1.90, 1.40, 1.20, 1.20, 
1.50, 1.50, 1.30, 1.90, 1.20, 1.60, 1.60, 
1.20, 1.90, 1.90, 1.90, 1.40, 1.50, 1.80, 
1.07, 1.30, 1.60, 1.40, 1.30, 1.20, 1.50, 
1.40, 2.30 1.6094 - 0.0015x 0.01 1.58 10 
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The course of b is illustrated in Figure 12: In English, the decrease of parameter b can 
be expressed by the function b = 0.6980 exp(-0.3118n), with R2 = 0.95. 
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Figure 12. Decrease of b in a corpus of English journalistic texts 

 
 
 
2.6. Indonesian 
 
The last language analyzed here is a longer Indonesian text containing the well-known fairy 
tale Burung api [= The fire bird] by Pak Ojik (1971); this text consists of 409 sentences (4260 
words). Indonesian is a language with a low degree of inflection and a higher degree of 
composition and derivation. Since the text is a fairy tale, the sentences are not too long; yet, 
we obtained reliable results for the sentence length interval 3 ≤ n ≤ 17. The results are 
presented in Table 9 and the decrease of b in Figure 13. 

 
Table 9 

Mean lengths (L) of words in individual positions (x) in sentences of length n  
in the Indonesian text Burung api   (M = mean of all positions, k = number of sentences) 

   
n Mean syllabic lengths of words 

L 
Linear relation 

L = a + bx 
R2 M k 

3 2.76, 3.12, 3.35 2.4867 + 0.2950x 0.98 3.08 17 
4 2.56, 2.28, 2.67, 2.78 2.3100 + 0.1050x 0.40 2.57 18 
5 2.57, 2.62, 2.71, 2.57, 3.00 2.4510 + 0.0810x 0.50 2.69 21 
6 2.53, 2.53, 2.22, 2.22, 2.53, 2.72 2.3633 + 0.0271x 0.07 2.46 32 
7 2.32, 2.68, 2.53, 2.32, 2.62, 2.38, 2.88 2.3657 + 0.0418x 0.19 2.53 34 
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8 2.44, 2.59, 2.30, 2.41, 2.22, 2.52, 2.52, 2.85 2.3211 + 0.0356x 0.21 2.48 27 
9 2.50,2.33,2.30,2.43,2.57,2.47, 2.47, 2.37, 2.53 2.3894 + 0.0103x 0.10 2.44 30 

10 
2.67, 2.67, 2.27, 2.36, 2.58, 2.21, 2.18, 2.27, 
2.52, 3.06 

2.4273 + 0.0094x 
0.01 2.48 33 

11 
2.45, 2.64, 2.21, 2.42, 2.64, 2.70, 2.42, 2.36, 
2.42, 2.48, 2.48 

2.4855  - 0.0018x 
0.00 2.47 33 

12 
2.26, 2.57, 2.61, 2.26, 2.52, 2.39, 2.26, 2.65, 
2.48, 2.52, 2.17, 2.96 

2.3611 + 0.0169x 
0.08 2.47 23 

13 
2.85, 2.50, 2.74, 2.47, 2.85, 2.65, 2.59, 2.50, 
2.12, 2.62, 2.29, 2.71, 2.94 

2.6550  - 0.0075x 
0.02 2.60 34 

14 
2.43, 2.64, 2.29, 2.36, 2.29, 3.00, 2.50, 2.71, 
2.29, 2.36, 2.07, 2.21, 2.29, 2.64 

2.5240  - 0.0120x 
0.04 2.43 14 

15 
2.08, 2.92, 3.25, 2.17, 2.58, 2.92, 2.42, 2.25, 
2.58, 2.50, 2.58, 2.42, 2.25, 3.00, 2.83 

2.5533 + 0.0038x 
0.00 2.58 12 

16 
2.67, 2.56, 2.22, 2.11, 2.56, 2.78, 3.22, 3.22, 
2.67, 2.11, 2.78, 2.33, 2.89, 1.89, 2.67, 3.00 

2.5515 + 0.0063x 
0.01 2.61 9 

17 2.47, 2.60, 2.47, 2.40, 2.47, 3.00, 2.47, 2.33, 
2.93,2.67,2.00,2.33,2.73,2.53, 2.07, 2.53, 2.47 2.5823  - 0.0093x 0.03 2.50 15 
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Figure 13. The decrease of parameter b in the Indonesian text Burung api 

 
Though the number of well represented lengths is rather small, parameter b clearly decreases 
exponentially with increasing sentence length, just as in all other cases above. Here we obtain 
b = 2.5394 exp(-0.7295n) with R² = 0.97. 
 
 
3. Conclusions 
 
Summarizing the results from all texts and languages, we can state that a common tendency 
can be observed across (typologically different) languages. According to this tendency, word 
length is not stable in the course of a sentence, but changes; specifically, there seems to be an 
increase from the beginning of a sentence to its end, the degree of increase following a 
straight line (if one ignores possible specifics of first and last words, as was pointed out 
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above). As a result, this increase is slowed down for longer sentences (signalized by de-
creasing parameter b), resulting in some kind of “zero-increase” towards the end of longer 
sentences (signalized by parameter b 0). The overall exponentially decreasing tendency of b 
across the languages studied in this text can be presented lucidly in Table 10. The data are 
ordered according to the increasing exponent, which is clearly associated with the decreasing 
multiplicative constant. 
 

Table 10 
The decrease of parameter b in individual languages 

 
Language b  

Slovak (press texts) 25.2594 exp(-1.0298n) 
Indonesian (Ojik) 2.5394 exp(-0.7295n) 
Latin (Seneca) 2.5420 exp(-0.4556n) 
English (press texts) 0.6980 exp(-0.3116n) 
Russian (Tolstoj) 0.8737 exp(-0.2763n) 
Hungarian (Bródy) 0.7432 exp(-0.2756n) 
Slovak (Šikula ) 0.4325 exp(-0.1812n) 
Hungarian (Karinthy) 0.3061 exp(-0.1778n) 
Russian (press texts) 0.2349 exp(-0.1616n) 

 
As can be seen from Table 10, the parameter values of b do not seem to represent 

some constant for a given language; rather, b may significantly vary with a given language. 
For the time being, we do not have any reliable interpretation as to factors influencing b. It 
seems most reasonable to assume that the coefficients in the exponential function are related 
not only to characteristics of the given language, but also to certain text sort specifics, and by 
way of this to average word and sentence length, possibly influenced by the number (and 
type) of clauses constituting the sentences.  

Though we do not consider the number of analyzed texts to be sufficient to arrive at 
general conclusions, hypothesis (I) has been corroborated in all cases: Word length increases 
towards the end of a sentence; this conclusion must be specified, however, in one important 
aspect: the longer the sentence, the more this increase is being braked (i.e., the slower is the 
increase); in very long sentences it can even turn negative, although it is as well possible that 
values of b > 0 do not significantly differ from zero. The slight oscillation in very long 
sentences may as well indicate the loss of control of word length. In any case, we can con-
jecture that the change of b according to the change of n, i.e. db/dn is slowed down to the 
extent almost achieved by b. Re-writing this assumption in a formal way, we obtain 

 

(1) 
db cb
dn

  .  

 
Solving this elementary differential equation we obtain 
 
(2) cnb ae  
 
where a is the integration constant. In fact, function (2) has turned out to be adequate in the 
above analyses; the numerical values of fitting it to individual samples are presented in Table 
10. 
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  Since formula (2) can be also be written as b = aqn (writing e-c = q), which represents 
a geometric sequence, we may also conclude that the increasing tendency of word length 
diminishes geometrically as sentence length increases. However, the fact that frequently the 
first word is longer than the second, and the last word longer than the last but one suggests 
that the mechanism controlling word length in sentence is not that simple as presented above. 
There are surely other factors influencing the smooth course of the regression. We consider 
them as boundary conditions which must be studied for each case separately. 
 Our data suggest that the phenomenon observed is neither language specific nor 
restricted to particular genres; most probably, we are concerned with a latent cross-linguistic 
mechanism. Its genesis can be directly derived from the unified theory of linguistic laws (cf. 
Wimmer, Altmann 2005) as shown above. Thus we can consider it as a candidate for a text 
law. However, more texts in more languages must be scrutinized in order to find all the 
boundary conditions determining the values of the parameters a and c in (2).  
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