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Abstract. We report an analysis of similarities and differences in terms of selected
characteristics of 3 Lithuanian functional styles (FS): administrative, scientific, and
publicistic. We combined 8 quantitative indicators and multivariate statistical anal-
ysis for this task. We also analyzed tendencies of indicators to be more or less
pronounced in particular FS.

Keywords. Functional styles, Lithuanian, multivariate statistical analysis, quantitative
indicators

1. Introduction

We report analysis of similarities and differences in terms of selected characteristics of
3 Lithuanian FS: administrative, scientific, and publicistic. 8 quantitative indicators and
multivariate statistical analysis were chosen.

We define functional style as a variety of standard language that is characterized by
domain, contents, functions, stylistic devices, and linguistic means [1]. Although there
are 5 FS in the Lithuanian language: colloquial, administrative, fictional, publicistic and
scientific (colloquial and fictional styles were not included). Colloquial was not included,
because we analyze only written language, and fictional because of the impact of the
author’s style [2].

2. Data

We use 3 corpora, one corpus per FS: a corpus of administrative style (A), a corpus
of publicistic style (P), and a corpus of scientific style (S). Corpus A is based on the
administrative part of the Corpus of the Contemporary Lithuanian Language [3]. Corpus
P is based on delfi.lt corpus [4], consisting of news articles. Finally, Corpus S is based
on the non-fiction part of Corpus of the Contemporary Lithuanian Language, consisting
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of educational and popular science texts. The latter texts were supplemented with these
summaries of doctoral dissertations. Thus, all in all, A has 5.8 million words (4,527
texts), S – 20.2 million words (1,025 texts) and P – 10.4 million words (13,450 texts).

3. Methods

3.1. Indicators as Features

As characteristics of FS, based on [5–7, 9] and others, we chose 8 indicators. They ad-
dress different linguistic characteristics and have lower or almost no significant depen-
dence on the length of text [5, 6]. Also, these indicators have mathematical as well as
linguistic explanation, which leads to an easier interpretation of the results. Selected in-
dicators are the following:

1. Average Token Length (ATL) is used as a simple readability measure in lin-
guistics.

2. Indicator a measures proportion of high frequency (usually function words) and
lower frequency words in a text [6], [7].

3. Indicator R1 was developed as a measure of vocabulary richness that is focused
on less frequent words [5, 7]. We use word forms instead of lemmas, thus R1 is
more likely to measure a diversity of less frequent word forms, which belong to
the main parts of speech, such as verbs, nouns, adjectives, or adverbs.

4. Relative Repeat Rate of McIntosh (RRmc) measures vocabulary concentration
of the text [8, 9]. RRmc is normalized RR [8, 9] and this is more suitable for
comparison with other indicators.

5. Moving Average Type-Token Ratio (MATTR) is a modification of Type-Token
Ratio (TTR), which is independent of text length [10, 11].

6. Thematic Concentration (TC) measures the degree a text is concentrated over
its topic [8,11,12]. TC is based on thematic words – words that are normally less
frequent, but in particular text has a frequency close to the most frequent words
which are usually function words – which define topic of the text.

7. Activity (Q) indicator expresses the dynamism of the text in terms of proportion
of verbs and adjectives [8, 11, 13].

8. Verb Distances (VD) measure how many words on average occur in the text
between 2 consecutive verbs [8], which can be interpreted, in a simplified way,
as measuring complexity of syntactic structure of the text [5].

3.2. Multivariate Statistical Analysis

To analyze similarities and differences of FS, non-parametric multivariate analysis of
variance was applied. We chose a non-parametric variety of analysis because of a signif-
icant number of outliers as well as different amount of texts in the corpora [14]. We ap-
plied Kruskal-Wallis test in order to test whether administrative, scientific, and publicis-
tic functional styles have statistically significant differences among each other. Dunn’s
test [15] was used to evaluate the differences between pairs of functional styles in terms
of each indicator. We then calculated relative treatment effects scores to estimate the
scope of differences [16].
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Table 1. Results of Dunn test

Indicator Corpora pair Z-value p-value (adapted to multi-

ple comparisons)

ATL
A-S 18.36141 8.027132e-75
A-P 98.41522 0.000000e+00
S-P 32.20224 4.925667e-227

a
A-S -14.32894 4.329066e-46
A-P -93.11607 0.000000e+00
S-P -33.71111 1.191995e-248

R1

A-S 3.496798 0.001412636
A-P -91.122320 0.000000000
S-P -51.653576 0.000000000

RRmc

A-S 0.350791 1

A-P -89.598949 0
S-P -47.500637 0

MATTR
A-S -19.85568 2.952350e-87
A-P -101.12481 0.000000e+00
S-P -32.03546 1.050061e-224

TC
A-S 45.73392 0.000000e+00
A-P 71.06957 0.000000e+00
S-P -11.34295 2.411528e-29

Q
A-S 18.98684 6.574064e-80
A-P -26.51339 2.038068e-154
S-P -34.17354 1.793499e-255

VD
A-S 17.86002 7.246323e-71
A-P 77.51638 0.000000e+00
S-P 21.74412 2.355814e-104

4. Results

Kruskal-Wallis test showed, that all the analyzed FS differ by all the indicators signifi-
cantly (p < 0.05). Dunn’s test revealed that differences between all pairs of FS in terms
of each indicator were statistically significant, except for the A-S pair in terms of indica-
tor RRmc (see Table 1). To estimate the scope of these differences, the relative treatment
effects scores of those differences are presented in Table 2. A higher score indicates a
higher probability of higher values for certain indicator in the texts of certain FS, i.e.:

• higher ATL values indicate longer words (more difficult to read);
• higher a values indicate lesser proportion of high frequency words;
• higher R1 values indicate higher diversity of less frequent word forms;
• higher RRmc values indicate higher vocabulary concentration;
• higher MATTR values indicate on average higher numbers of unique word forms

in comparison to all word forms;
• higher TC values indicate higer thematic concentration;
• higher Q values indicate more dynamic texts (more verbs in comparison to adjec-

tives);
• higher VD values indicate more complex syntactic structure (longer distance be-

tween 2 consecutive verbs).

Thus, longer word forms are more probable in A than in S and P. However, in this
case, S is closer to A than to P. For P, lower proportion of high frequency words is more
probable than for A and S. However, A and S, in this case, are closer to each other than to
P. Similarly, higher diversity of less frequent words and word forms is more probable in
P, however, it is less probable in A and S, which, according to relative treatment effects
score, have rather similar probability. Furthermore, higher vocabulary concentration is
more probable in P, than in A and S, which have the same lower probability. Higher
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Table 2. Relative treatment effects

Indicator Corpus Relative treatment effects

ATL
A 0.85
S 0.67
P 0.37

a
A 0.17
S 0.31
P 0.63

R1

A 0.19
S 0.15
P 0.63

RRmc

A 0.19
S 0.19
P 0.63

MATTR
A 0.14
S 0.34
P 0.64

TC
A 0.77
S 0.31
P 0.42

Q
A 0.42
S 0.23
P 0.55

VD
A 0.78
S 0.60
P 0.40

proportion of different words and word forms is more probable in P and less probable in
A. In this case, S is more similar to A than to P. Also, higher thematic concentration is
more probable in A and less in S. P stands in between, although is more similar to S than
to A. Additionally, very dynamic texts are more probable in P, although this tendency is
not highly pronounced as relative treatment effects score for A in terms of this indicator
is not much lower. In this case, S have a lower probability of very dynamic texts. Finally,
texts with more complex syntactic structure are more probable in A. S stands slightly
closer to A than to P in this matter, while P has a lower probability for syntactically
complex texts.

5. Conclusions and Future Plans

We report an analysis of similarities and differences in terms of certain characteristics of
3 Lithuanian FS: administrative, scientific, and publicistic. We combined 8 quantitative
indicators and multivariate statistical analysis for this task. Administrative and scientific
style are closer each other in terms of indicators ATL, a, R1, RRmc, MATTR and VD. Ad-
ministrative and publicistic functional styles are closer to each other in terms of indicator
Q. Scientific and publicistic FS are closer to each other in terms of indicator TC.

Our future plans include experimenting with different variety of quantitative indica-
tors as well as cross-lingual comparison in terms of scope of characteristics of FS. Fu-
ture plans also include some practical applications, such as automatic text classification
according to FS.
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J. Mandravickaitė and T. Krilavičius / Lithuanian Functional Styles30
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