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What We Talk about When We Talk about Corpus:
A Bibliometric Analysis of Corpus-related Research
in Linguistics (2000-2015)

Shengyu Liao, Lei LEj

Abstract: The study aims to conduct a bibliometric analysiscorpus-related studies in
linguistics between 2000 and 2015. Results showth@aoutput of corpus-related publications
have significantly increased in the past 15 ydaraddition, traditional scientific powers such as
the United States play leading roles in the ardalewdeveloping countries such as China also
exert their impact in the area. More importantigdings reveal that corpora have permeated a
wide range of research areas in linguistics ane lidnanged, at least in terms of methodology,
these areas.

Keywords: Corpus, linguistics, bibliometric analysis

1. Introduction

A corpus is a collection of natural language tdatslanguage research (Sinclair 1991:
171). It has been widely used in linguistics sitlee 1960s (McEnery & Gabrielatos
2006), and has made great contributions to mangsamich as lexicography, second
language learning and teaching, translation studied quantitative linguistics, though
whether corpus linguistics is a theory or methogdwlstill remains a controversy (e.g.,
Tognini-Bonelli 2001; McEnery & Gabrielatos 2006atdie & McEnery 2010; McEnery
& Hardie 2012). For example, corpora have significampacts on lexicography.
Traditional dictionaries were “full of unnaturalviented examples” (Hanks 2012: 404)
and compiled primarily based on dictionary comgilartuition and introspection (Hanks
2012). Then, the use of corpus in lexicography gedrthis situation. Corpus analysis
provides opportunities for lexicographers to compiictionaries based on empirical and
authentic data (Hanks 2012), such as the firstoedif theCollins COBUILD English
language dictionary1987), the third and subsequent editions otf.thrggman dictionary
of contemporary Englis{iL995), the first edition of thidew Oxford dictionary of English
(1998), and the tenth edition of tB@ncise Oxford dictionarg2000), etc.
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Corpora have also exerted influence over secongubage learning and teaching,
such as the compilation of teaching syllabi, rafeeeworks, and teaching materials, etc.
(Rémer 2011). As for the corpus applications ircléag syllabi, the design da@ollins
COBUILD English cours¢Willis & Willis 1989) was innovative in that itreated a new,
corpus-driven lexical syllabus (Rémer 2011). The aka corpus also helped facilitate
the development of teaching materials such as \igied Based on large scale corpora, an
increasing number of teaching materials of Enghstabulary and lexical bundles have
been developed, such as the Academic Word Listl{€ack 2000), the Medical Academic
Word List (Wang et al. 2008), the Academic Formulas (Simpson-Vlach & Ellis 2010),
the Academic Collocation List (Ackermann & Chen 2)1the Academic Vocabulary
List (Gardner & Davies 2014), the New General Smniist (Brezina & Gablasova
2015), and the New Medical Academic Word List (&diiu 2016). These materials may
have greatly facilitated the learning and teaclihgnglish.

Another area that the corpus has played its raketranslation studies. Corpus-based
translation studies have come to prominence shie@990s and have made considerable
progress in fields such as the compilation of coagor translation studies, features of
translational language, translator’s style, traisl&raining, and interpreting (Hu & Mao
2012). There are many corpora which have beenextdat translation studies, such as
the Translational English Corpus (Baker 1995), @arpus of Translated Finnish
(Mauranen 2001), Hong Lou Meng Chinese-EnglishIR&@orpus (Z. Liu et al. 2008),
the English- Chinese Parallel Corpus of ShakesfgeRBtays (Hu & Zou 2009), and the
Chinese-English Conference Interpreting Corpus @lTao 2013), etc., which are
widely used in translation studies, such as HuTawd(2013), Baker (2000), and Bowker
(1998).

In addition, corpora are also commonly used in ttaive linguistics. In a study
that investigates the quantitative features ofckadi in theJournal of Quantitative
Linguistics a flagship in the area, Chen and Liu (2014) fotimat the wordcorpus
appeared amongst the top 20 most frequently ocgukey words from 1998. In fact,
corpora are indispensable in quantitative lingasstind have contributed to important
issues in the area such as statistic investigatfdanguage, language modelling, and
language law derivation (Chen & Liu, 2014).

Although the use of corpus has dramatically changedple’s view towards
language and the methodology in the study of lagguizw studies have been conducted
to systematically review the development of corliguistics based on empirical data.
For example, Feng (2006) reviewed the history asmelbpment of corpus linguistics in
China, including earlier corpora, large-scale amith@ntic text corpora, national corpora,
speech corpora, bilingual corpora, and corporainbnty languages in China as well as
different processing techniques for corpora. Howelveng (2006) is limited in that he
only reviewed corpus linguistics research in Chand focused more on the corpora of
Chinese language and more from the perspectivatofal language processing. Scott
(2012) reviewed the development and relationshipcafpus linguistics and other
disciplines. He argued that corpora can be usedvinde range of fields, such as social
sciences, arts and humanities, natural scienceb,applied sciences. Romer (2011)
provided an overview of corpus research applicatiarsecond language teaching based
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on the publications in the area of corpus lingosstaind language teaching. However,
Romer (2011) only reviewed the applications of cogan one area, i.e. second language
learning and teaching. It is obvious that the afeeetioned reviews largely used
qualitative methods and relied heavily on the regess’ intuition and experience.

Another line of research pertinent to the revievweafpus-related research relied on
the data elicited from bibliometric techniques. Fe®tample, X. Liu et al. (2014)
conducted a bibliometric analysis based on cormguistics articles from the Chinese
Social Science Citation Index (CSSCI) database é&tvt 998 and 2013. They found that
corpus-related studies in China during the exampesitbd are mainly in areas such as
corpus-based interlanguage analysis, bilingual ufgsed translation studies, and
contrastive linguistics. X. Liu et al. (2014) examd 708 articles from the CSSCI
database only, and the data size is relatively Ista@anwhile, the scope of the study
seems also limited, i.e. corpus-related studieg ionthe context of China was reviewed.

Another example is Ma and Chen (2016), which usedvard techniques to
visualise the major research areas and their dewedatal trends in the field of corpus
linguistics from 1971 to 2015 based on 23,078diiere records collected from the LLBA
database (Linguistics and Language Behaviour AttsfraTen major research areas of
corpus linguistics were identified in the study.viwver, two points pertinent to their
research methods may be controversial. The firslaged to their retrieval strategy. They
searched the LLBA database with “corpus OR corparaiming that the 23,078 records
retrieved should all be related to corpus resesirate the literature in LLBA database are
all pertinent to language studies. However, aftguiak search of the database, we found
that some of the literature records retrieved e@rfjus OR corpora” were about “corpus
callosum”, which is obviously a term in medicinedlamrelated to corpus research in the
area of linguistics or applied linguistics. Secotde to the limitation of the data offered
by the database, they did not analyse the refeserited by the records they retrieved,
which are in fact invaluable to identify the knoddge base of corpus research.

Thus, this study aims to use bibliometric methadstalyse corpus-related studies in
linguistics. To be specific, bibliometric informati of corpus-related articles in
linguistics published between 2000 and 2015 wasntlmwded and analysed from five
perspectives, i.e., the annual research outputs, rédsearch outputs by country,
publication sources, highly-cited references, aotitation networks. Hopefully, the
study would provide both the state of arts anddbeeloping trend of corpus-related
studies in linguistics.

2. Methodology

All the data were collected from the Web of Scielfé¢#S) database. The retrieval
strategy used in the study was:

((TS = corpus) OR (TS = corpora)) NOT (TS = “cormadlosum”), Timespan =
2000-2015, Indexes = SSCI.

The results were then refined by: (Web of Scienege@obries = Linguistics) OR
(Web of Science Categories = Language Linguisé#d¢¢ld (Document Types = Article)
AND (Languages = English).
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Two points should be noted here. First, the staiar of investigation for the study
was set as 2000 since the university library ofrésearchers only bought the WoS SSCI
database from that year. Second, we refined tlearels categories to “Linguistics” and
“Language Linguistics”, and searched keywords sash“corpus callosum” in the
downloaded data to ensure that no literature uteeléo language studies was in the
examined data, which addressed possible limitatioh#la and Chen (2016). The
bibliometric information of a total of 3,257 artd related to corpus research were
retrieved and downloaded for further analysestRive investigated the annual research
outputs, the countries, and the publication sounfesorpus-related research articles
between 2000 and 2015. Then, we conducted a dieait@nalysis of cited references to
identify the knowledge base and research areagrptis studies.

3. Results and discussion

In this section, we report the results of the stifg first present findings such as the
general bibliometric information about annual reska@utputs, research contributions by
countries, and the publication journals of corpelsted research. Then, we report the
findings of co-citation analysis of cited documents

3.1. Annual research outputs

The annual research outputs of corpus-relatedlestiare presented in Figure 1. The
number of articles published from 2000 to 2006 \Wss than 100. From 2007, the
number of publications increased rapidly, andacteed 469 articles in 2015.
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Figure 1.Annual outputs of corpus-related articles of alltries

The upward trend of corpus-related research shomesthcreasing concerns of corpus or
corpora in linguistic studies. It is obvious thia¢ texamined studies in the present study
are not all in the area of corpus linguistics.dotf these studies spread in various areas in
linguistics that are traditionally not directly piaent to corpus linguistics, such as prag-
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matics and language testing. However, researdmesetareas has begun to employ cor-
pus as one of the important and most commonly eppdoaches to elicit research data.
One of the most interesting examples is in the afepsycholinguistics, which trad-
itionally depends heavily on behavioral experimetaselicit experiment data (e.g.,
Sonbul, 2015) and now tends to use corpus dat@atmgulate findings from behavioral

experiments (e.g., Dominguez, Tracy-Ventura, Archiichell,

Vitevitch, 2012).

3.2. Research outputs by country

& Myles, 2013;

We list the countries whose authors published ntlba@ 30 corpus-related articles in
Table 1. Researchers from the United States p@#dli3i37 articles, which accounted for
22.63% of all publications. The United Kingdom radkhe second, whose researchers
published 548 articles which made up 16.83% optlitdications. Spain ranked the third,
whose scholars published 296 articles which acemufdr 9.09% of the total data
collection, followed by Germany (291, 8.94%), Ch{2&9, 8.26%), and Belgium (219,

6.72%).
Table 1
Research outputs by country
Serial Countries No. of articles published Percer;(t:%rf](e)r?; all

1 USA 737 22.63%
2 UK 548 16.83%
3 Spain 296 9.09%
4 Germany 291 8.94%
5 | China Ehind I FAn o7 M) s.26%

6 Belgium 219 6.72%
7 Netherlands 120 3.68%
8 Australia 118 3.62%
9 Canada 113 3.47%
10 France 107 3.29%
11 Italy 100 3.07%
12 South Africa 88 2.70%
13 Sweden 60 1.84%
14 | Japan 59 1.81%
15 New Zealand 54 1.66%
16 Finland 51 1.57%
17 Switzerland 48 1.47%
18 Norway 44 1.35%
19 Poland 41 1.26%
20 | Austria 39 1.20%
21 Israel 33 1.01%
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Two points are noteworthy from the foregoing figBn First, some countries seemed to
be highly influential in corpus-related researctie@rms of their publications in the area.
For example, researchers from the top six counfogslished approximately three
quarters (72.47%) of the articles. That is, redeas in these countries had played a
leading role in the area.

Second, it was also of interest to find that besttie developed countries such as the
United States, the United Kingdom, and Germanygliging countries such as China,
South Africa, and Poland, had begun to play thelies in this area. Take China for
example. In the examined years, researchers framaQublished a total of 269 articles,
which was responsible for 8.26% of all publicatiombe number of articles published
from China had significantly increased during tleeipd. See Figure 2 for the increasing
trend of China’s annual outputs.

860-

40-

Nurmber of articles

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

Figure 2. Annual outputs of corpus-related articde€hina

Two reasons may explain China’s development abfeading countries in the area of

corpus research. First, with its rapid economicettggment, China has attached more
importance to its scientific development. Secoresearchers from Hong Kong and

Taiwan have made great contributions to China'saesh outputs in this area, which can
be seen from Table 1. But except for the contrdmgifrom Hong Kong (113) and Taiwan

(67), researchers from Mainland China published@pus-related articles between 2000
and 2015, which could still be listed among the poglific countries/regions in the area

of corpus research over the examined period.

3.3. Publication sources

We list the journals that have published more tBarcorpus-related articles over the
examined period in Table dournal of Pragmaticgpublished the most corpus-related
articles (285) between 2000 and 2015, which accfaur@.75% of all published articles.
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It was followed byinternational Journal of Corpus Linguisti¢d33), Computational
Linguistics(111), anceEnglish for Specific Purposé€$11), making up 4.08%, 3.41%, and
3.41% of the published articles.

Table 2
Publications by journals
Journal Title al\rlt(i).élg]; Percentage of al
published publications
Journal of Pragmatics 285 8.75 %
International Journal of Corpus Linguistics 133 4.08 %
Computational Linguistics 111 3.41 %
English for Specific Purposes 111 3.41 %
Literary and Linguistic Computing
(Digital Scholarship in the Humanitigs 8 2.40 %
Corpus Linguistics and Linguistic Theory 74 2.27 %
Linguistics 74 2.27 %
Text & Talk 62 1.90 %
Journal of English for Academic Purposes 55 1.69 %
Applied Linguistics 52 1.60 %
Natural Language Engineering 51 1.57 %
Lingua a7 1.44 %
Journal of Quantitative Linguistics 46 1.41 %
Journal of Child Language 45 1.38 %
Language Sciences 44 1.35 %
Cognitive Linguistics 43 1.32 %
Lexikos 41 1.26 %
Pragmatics 41 1.26 %
English Language & Linguistics 40 1.23 %
Ibérica 39 1.20 %
Journal of English Linguistics 38 1.17 %
Journal of Phonetics 38 1.17 %
Language 38 1.17 %
International Journal of Lexicography 37 1.14 %
Terminology 37 1.14 %
Journal of Historical Pragmatics 35 1.08 %
English World Wide 34 1.04 %
Rew;ta Espafiola de Llnlgmspca Ap_llcada/ 34 1.04 %
Spanish Journal of Applied Linguistics
World Englishes 34 1.04 %
Pozna Studies in Contemporary Linguistics 31 0.95 %
TESOL Quarterly 31 0.95 %
System 30 0.92 %

“* Literary and Linguistic Computinbas its title changed ®igital Scholarship in the Humanities
since 3rd December, 2014.
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It was interesting to find thalournal of Pragmaticgublished more corpus-related
articles thaninternational Journal of Corpus Linguistiand Corpus Linguistics and
Linguistic Theory two journals in corpus linguistics. Three poimtgght explain the
finding. First, the time the journals began toisted in the WoS database was different.
Journal of Pragmaticgvas indexed by WoS database before 2000Cbybus Linguistics
and Linguistic Theoryvas not indexed by WoS until 2008 amdernational Journal of
Corpus Linguisticswas first listed in 2009. Second, whileternational Journal of
Corpus Linguisticgpublished four issues a year since 2005 @arpus Linguistics and
Linguistic Theorywas a semi-annual journalpurnal of Pragmaticgpublished 12 or
more issues each year since 1991. Third, many estugdublished inJournal of
Pragmaticsemployed corpus-based methods to its data calleetnd analysis, which
could be evidenced by the high percentage of cerplased articles published in the
journal (8.75%, 285 in a total of 3,257 articleshia examined period). In fact, 11.92% of
the articles published in the journal were relatedorpus (285 of the 2,390 published
articles in total from 2000 to 2015).

In addition, this finding also served as an eviget@ our previously discussed
argument in Section 3.1, that is, an increasing bemof articles in various areas of
linguistics began to appeal to corpus as theiraresemethods.

3.4. Highly-cited references

We present the highly-cited references with moaa thO citations in Appendix 1. Of the
42 highly-cited references, 32 are monographsasexarticles/book chapters, two are
grammar books, and the remaining two are populalstéor corpus research (i.e.,
WordSmith toolsa concordancing programme, a@rd

Interestingly, four of the highly-cited items (Sc©996; Baayen 2008; MacWhinney
1991; R Development Core Team 2004) are pertinentesearch tools, such as
WordSmith toolsR, and the Child Language Data Exchange System (DH®&) project.

In particular, the inclusion of Baayen (2008), RvBlepment Core Team (2004), and
MacWhinney (1991) indicates the cross-fertilizatmncorpus-related research and the
continuous developments of corpus tools. To beipeBaayen (2008) focuses on the
marriage of psycholinguistics and corpus lingusstighile MacWhinney (1991) reflects

the combination of corpus linguistics and studieshild language acquisition.

The increasingly significant role of R should als® notedR is “a language and
environment for statistical computing and graphi@@Development Core Team 2004),
which provides tools and packages that facilitatgisical analyses and corpus data
processing, such as measuring texts from the pargpe of readability and lexical
diversity (Mizumoto & Plonsky 2016: 288). The widse ofR for corpus research may
reflect important trends of methodology in the aoédinguistics. On the one hand,
researchers in the area traditionally heavily ddpdron statistic tools such as IBM SPSS,
and they began to appeal to more robust tools agéhfor statistical analyses. On the
other hand, researchers may not be satisfied twobad to the functionality of corpus
tools such agVordSmith toolgScott 1996) anéntConc(Anthony 2014) and they tended
to use programming tools suchR$r more personalised analyses of corpus data.
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3.5. Co-citation networks of cited references

In this section, we report on the results of catain analysis of the cited references with
VOSviewer (Van Eck & Waltman 2010). The procedurthe co-citation analysis is to be
described as follows. First, we set the minimum bemof citations of the cited
references to 10. Of the 93,244 cited documen®81lmet the threshold. Then, we tried
out different values for the parameter “resolutionhich “determines the level of detail
provided by the VOS clustering technique” (van BckValtman 2016: 18), until we
found the value of 0.80 most satisfactory. As alltgsive clusters for the co-citation
model were found, and the co-citation networkshef ¢ited references was plotted and
reported in Figure 3.

a 4
I8, VOSviewer -
U

Figure 3. Co-citation networks of cited references

The detailed information for each cluster is repadiin Appendix 2. The first column lists

the cluster number and the number of documents elster contains. The second
column provides the details of the 10 most hightgetreferences for each cluster. The
third column lists the number of citations of tl@responding items.

Cluster #1, the largest cluster, was denoted byatie€olour and contained literature
relevant to English grammar, cognitive linguist{esg., Lakoff 1987; Langacker 1987,
Goldberg 1995, 2006), especially construction gramg&oldberg 1995, 2006), and
research tools (Baayen 2008; R Development Cona B&94; MacWhinney 1991).

The second cluster, denoted by the green colows,clvaracterised by topics in the
area of pragmatics, such as politeness (Brown &insen 1987), discourse markers
(Schiffrin 1987), and conversation (Sacks et alf49Grice 1975; Sacks & Jefferson
1992).

Cluster #3, denoted by the blue colour, consistemliblications mainly pertinent to
phraseology (Sinclair 1991), which ranges from wgofd.g., Hoey 2005) and lexical
bundles (e.g., Biber et al. 2004; Wray 2002) tostegs (e.g., Biber 1988), and texts (e.qg.,
Sinclair 2004).

In fact, the most highly-cited document in thisstlr (i.e. Biber et al. 1999) was also
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the most highly-cited work in the whole datasetcdntrast to traditional grammar books
such as Quirk et al.’s (1985), the most highlytite Cluster 1, Biber et al.’'s (1999)
grammar book has stood out and gained its popylsinice it may be the first grammar
book compiled largely based on empirical analysesampus data and accordingly
provide detailed descriptions of the language (H2@01). Biber et al. (1999) was
assigned to this cluster, probably due to the faat it spends much of its space in
analysing phraseological items such as lexical lmsnand has become one of the classic
literatures in the area.

The fourth cluster, denoted by the yellow colowcused on studies of academic
English. Important topics such as systemic funeigmammar (Halliday 1985, Martin &
White 2005), genre analysis (Swales 1990, 20044i8H#®93; Berkenkotter & Huckin
1995), and metadiscourse analysis (Hyland 19980,20005) were included in the
cluster.

Cluster #5, the purple-coloured cluster, focusetranslation studies. The literature
in this cluster indicated that Mona Baker (Bake®3,91995, 1996; Olohan & Baker 2000)
played an important role in corpus-based transiasimdies. This cluster was also the
smallest cluster, which seemingly showed that cedpased translation studies was
relatively young compared to other corpus-baseeares areas.

4. Conclusion

This study investigated the corpus-related stuididigguistics from 2000 to 2015. Four
points of interest were found. First, the output aoirpus-related publications has
significantly increased in the past 15 years. Thward trend seems to indicate the
increasingly important role of corpus as a rese&wchin the discipline of linguistics.
This point was also supported by the finding thatirnal of Pragmaticsa journal
specialised in pragmatics, published more corplate@ articles than journals in corpus
linguistics such aternational Journal of Corpus Linguisti@nd Corpus Linguistics
and Linguistic Theory

Second, traditional scientific powers such as thadd States, the United Kingdom,
and Germany have played leading roles in the aosathe perspective of the number of
outputs. However, developing countries such as &Hdouth Africa, and Poland have
also begun to exert their impact in the area.

Third, corpus has been indispensable in many asédimguistics research, par-
ticularly as a tool to facilitate data elicitatiand analyses. Also, corpus has seemingly
changed the ecology of methodology in linguistessarch, which was evidenced by the
fact that programming tools suchR$&as become increasingly popular in linguistics.

Last, the study also shows that the influence ghus has spread over research areas
such as English grammar, cognitive linguistics,gpratics, phraseology, academic
English, and translation studies. It is of partcuinterest to find that areas that trad-
itionally largely relies on researchers’ inspecticguch as English grammar, cognitive
linguistics, pragmatics, and translation studiesdlao begun to embrace and use corpus
as its methods.

To summarise, corpus has become increasingly pofaullnguistics research in the

10



What We Talk about When We Talk about Corpus: Adailetric Analysis of
Corpus-related Research in Linguistics (2000-2015)

past fifteen years amongst researchers from batlitivnal scientific powers such as the
United States and emerging economies such as Ghirfiact, corpus has permeated a
wide range of areas in linguistics, and has alreadyrted much impact on these areas,
and seemingly has changed, at least in terms dfadetogy, these areas.

The data used in the study is limited to the bibktric information retrieved from
the WoS SSCI database. Future research may emalayrom other databases to verify
the findings of this study. In addition, corpus laéso been widely used in other areas or
disciplines than linguistics, such as communicatioatural language processing, and
computer science. Thus, investigation in such areasexplore implications of corpus in
such areas.
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Appendix 2

Table 4
Detailed information for clusters

Cluster Representative cited literature Citations
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New York: Longman.
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Lexicographic Problems of Collocations

in Quantitative Linguistics

Fabienne Petrack (University of Triér)
Hanna Gnatchuk (Alpen-Adria University/UniversifyTaier)*

Abstract: The present article deals with an overview of fiveblem of collocations in
quantitative linguistics. The aim of the articleashighlight problematic aspects of collocations
which can be solved with the help of statisticatimes. The main focus is on the overview of
the research on collations carried out by Levitgki under his supervision as well as his
remarks on the analyzed problem.

Key words: collocate, compatibility, word collocation, intehgwidth of word compati-
bility, chi-squared test

1. Introduction: Some notes on lexicography

In the third to second century BCE, people of Ingiauld help their descendants to
understand ancient texts by writing glossaries.s€hariting would eventually “evolve
into what we would recognize as dictionaries tod@yalliday, 2004: 11). But not only
Indians used dictionaries as a means of understgrigits, the Greeks would even-
tually write dictionaries using the works of Hombkr.Chinese was the Amera Kosha, in
Sanskrit the Abhidhana Kintamani and the Desinanmand during the Ming
dynasty, giant books of up to 50,000 charactersldvappear; those books “took its
place as part of the systematic description oflagg” (Halliday, 2004: 12).

But with the growth of the earth’s population am@ time of exploration,
monolingual dictionaries were not enough anymonethe 11th century the Persians
seemed to already be aware of these problems gomtuee one of the first bilingual
dictionaries beneficial of learning Arabic and tateirkish. With the rise of education in
Europe, bilingual dictionaries grew in populariggpecially in schools, where Latin was
taught. In England, those glossaries would condé#fircult Latin words. These lists of
words with their Latin explanation would later bedled “vocabulary” (Halliday, 2004
14).

In 1440, Johannes Gutenberg invented the printingssp and thus the
“publish[ing] of dictionaries grew rapidly” (Hallely, 2004: 14). By now, these books
would be printed in alphabetical order to insureeasier finding. Also, citations of
popular works would begin to be used to give exasmf the use of specific words.
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Universitatsring 15, s2fapetr@uni-trier.de

2 Hanna Gnatchuk, MA. Alpen-Adria University, Instié of Slavic Studies, UniversitatsstraRe
65-67, Klagenfurt, Austria, hgnatchu@edu.aau.at
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Only in 1604, the first monolingual dictionary wasitten in England. In Germany, the
Grimm Brothers wrote the first dictionary in 18Eesides the use of alphabetical order
and citations, etymology, the study of the origishe words would now also be a part
(cf. Halliday, 2004: 14 ff./ Publikationsverfahranden Geisteswissenschaften 2017).

To make a dictionary, one first must be aware @ghabrd is not as easily defined
as one might think. Every person capable of readmywriting knows what a word is,
but where does a word start and end? Many wouldik#lyere is a space between an
alignment of letters, it's a word! But what aboyphens in between two aligned set of
letters, would that be one word or two? Would ooesider conjugated verbs all as the
same word or should they be separate words? Inistigs it has been a controversial
topic. In most dictionaries hyphened words are s@pawords or in a sub-group
underneath a specific main word and conjugated svaré considered as Lemmas, “a
glossed word or phrase” (Merriam Webster 2017)e Siation is still more complex
in languages which do not use spaces between waglChinese.

As we can already see in the definition, the waranly used in context with
classifying words. The “lemma [...] will serve as Heards in the dictionary” pre-
venting the reader to have an overflow of informiati (cf. Garret, E et al. 2015: 55;
Halliday et al. 2004: 1 ff.). The words collecteda dictionary usually come from vari-
ous sources: books, newspapers, magazines, asdripda to oral texts. In the end, the
more sources a linguist can take into consideratiua better the dictionary, especially
since it gives the linguist a greater range. Todlalgas become much easier to write a
dictionary inasmuch as the existence of online @@pA corpus is any kind of text;
Online corpora are databases with hundreds to #maissof texts. Often these texts are
annotated so the linguist does not have to makdighef words himself (cf. Biber,
1998: 21 ff.). The annotation consists of: the leanthe part of speech and the source
of the word, therefore the citation. This way helieady half way through his entry,
which, according to Halliday (2004: 5) normally ssts of:

1. The headword or lemma, often in bold or someragpecial font;
2. Its pronunciation, in some form of alphabetit¢ation;

3. Its word class (“part of speech”);

4. Its etymology (historical origin and derivation)

5. Its definition;

6. Citations (examples of its use).

Now, all that is missing is the pronunciation, whig phonologist can provide;
etymology, which a historical linguist contributasd the definition. The definition is
influenced by the word class, for which the citatio which the word was used is also
important. Looking at the citation, one needs tareke the other words, called
collocation. In many cases, one word is often emitalong with similar words in
different sentences. Analyzing these can implentieatword class and therefore the
definition. It can also be important when choosihg most representative citation, so
that foreign language speakers find it easier éthe word.

2. The problems of collocations in lexicography

2.1. General remarks on the nature of collocation in alictionary/corpus

Looking at collocations, Biber et al. (1998) chaoslee word “deal” to take a
closer look at the frequency this word is used mcl part of speech. When we look
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“deal” up in the Longman Dictionary of Contempordnglish, we can find 10 dif-
ferent entries. There ideal as a noun meaning “quantity or degree” (Proctéi81
282), or “the act of giving out cards” (Procter 89282); it can be written as a verb “to
give as one’s share” (Procter, 1978: 282), or i@ @ut playing cards” etc. Online, one
can find even more occurrences and definitionsefword. But how can one figure out
which are the most representative uses?

Biber et al. (1998) compared frequencies of worsksdun the TACT corpus to
enhance the understanding. While words such ahdse a frequency of 478, “deal”
seems less common, though there are more entries #iere is not just one lemma.
But does this classify as common or rare? In otbegoora, one might find more occur-
rences while there are less in others. (cf. Bilbexl.€1998: 28 ff.) It is important to be
aware of what type of corpus one is dealing withe Bize and the sources that are used.
To make it clearer and more comparable, one needsrtn the counts, see Table 1.

Table 1
Normed count (source: Biber et al. 1998: 29)

DA . .. e 182

1972 = 1] o 52

DAIS . ..o e 25

DA ..o 31
Table 2

Frequencies of “Deal” (source: Biber et al. 1998y 2

Approx. number Raw counts Normed per
of words in sample million
Noun | Verb Noun | Verb
Total Sample 4.000.000 366 482 90 119
Fiction 2.000.000 217 127 107 63
Academic prose 2.000.000 149 355 74 176

With Table 1, Biber et al. (1998) concludes, ttieal as a verb is more common
than it is as a noun. Yet, comparing fiction an@dmmic prose, the noun is more
common in fiction and the verb is more common malsademic style. Therefore, Biber
et al. makes it clear that “overall generalizati@®ut English are often misleading”
(Biber et al. 1998: 35). But we still could not ams the question whether the noun or
the verb is more common and what is more represeatar the dictionary.

To answer this, Biber et al. (1998) turns to thdocations of the word. He
argues that looking at all the usesdehl might be challenging and to simplify the task,
he first looks atlealas a noun. In the paper, he only looks at thecldfocate, the one
word beforedeal and the right collocate, the word afgial The most common left
collocates that he finds are adjectives suctraat, goodandbig. To the right, he finds
prepositions:of, to, in, about etc. In Prose, the most common uses are witHetihe
collocategreatandgood. Thus, the most common use of the noun in prosefsrring
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to an amount” (Biber et al. 1998: 37). This coimsdvith the right collocate, which is,
with a huge gap to the second most used, the pteposf (cf. Biber et al. 1998: 37 ff).

Usingdealin academic prosgreatandgoodare again the most used collocates
and the right ones ad, more, inandto. Taking a closer look at some of the other right
collocates, though, Biber et al. (1998) realizbaf the noun is used in the same sense
that it is in prose: referring to an amount. Ingtiregly enough, both genres use the same
noun most commonly. Yet we can spot differences nwheving on to the less
commonly used. Here, we find that the third mostdusollocate in prose, referring to a
business transaction. This becomes clearer wheer Bilal. (1998) further analyzes the
less frequent collocates: “Many collocates thatrarefrequent individual are associated
with [...] a business transaction. [...] together th&ow another important sense”
(Biber et al. 1998: 38).

Another use ofleal referring to a type of word, can be found noto#en but
they “come from five different texts, showing th& use is relatively widespread”
(Biber et al. 1998: 39). One can argue that this igsof importance or not. Different
dictionaries have contrary views on this subjecom8& have several definitions
“var[ying] from two or three to twenty or thirty feries]” (Biber et al. 1998: 39). For
the user of the dictionary, especially a foreignglaage user, it is difficult to tell if
speaking of an amount or speaking of a type of werthe most normal use of the
word. When looking back at the entries of the LoagnmDictionary, one of the
definitions was also the distribution of cards. SThiould only be of importance when
playing cards, yet this is a common entry in dicéines. None of the texts Biber et al.
(1998) has dealt with any indication of the usdhi$ entry. Biber et al. (1998) high-
lights with this example, that sometimes “intuitoshould complement corpus-based
analysis” (Biber et al. 1998: 41).

But sometimes intuition is not enough. When lookihgpugh dictionaries one
can often also find IDIOM or PHRASEME behind a wandsentence in the dictionary.
Idioms or phrasemes are “the language peculiarpeaple or to a district, community,
or class” (Merriam Webster 2017). These usuallyehaeme kind of historical or
political backgrounds.

2.2. The problems of collocations in quantitative lingustics

In the present article we deal with the problenthef ability of a word to be combined
with other words in a certain corpus of texts (&gla, 1975: 50). This phenomenon is
known in linguistics adexical compatibility In general, Schippan (1987: 207-210)
distinguishes three types of compatibility:

a) Denotative compatibilityi.e. the German worbellenis compatible wititHund
but it is not compatible witKatze

b) Pragmatic compatibility presupposes the compatibility of communicative
situations: i.e.edel + Antlitzis compatible, butFratze and Visage are not
compatible withede);

c) Lexical compatibility i.e. the compatibility of Germastark and kraftig with
certain wordsviensch, Tee, Kélte, Tier

According to Levic'kij (2012) different words intaxt or a corpus of texts can
be combined with an unequal number of “partners'mgrds). The number of these
“partners” can be callethe width of a word’s compatibilityDne can express this width
by means of absolute values, ranks or relativeegliihe number of a word’s partners
in a corpus can vary from 1 (a word is combinedcwitly one word) to a great number
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of values. Levic'kij (2012) states that a great benof “partners” are characteristic of
the word with a wide semantics (i.e. good (VendlE367)) or with a considerable

number of meanings. This hypothesis has been coadirin the works by Bistrova

(1978), Moskovic™ (1969), Ginka (1983). Neverths|ethere is a lack of the studies on
the factors influencing the width of a word’s cortipéity.

Another parameter of word compatibility is i#ensity— the degree of con-
nection of the collocates. Porzig (1934) was tnst fio pay attention to this problem.
Lyons ((1977), Mel ¢ uk (1960) were engaged witis ffroblem. According to Levickij
(2012) the degree of compatibility (intensity) cha studied by means of psycho-
linguistic and contextual methods. In this casedp#i(1971) investigated 50 collocates
of the Russian language of the typ®cums exrao (Germ. Beitrag leisten Engl. to
make a contributionusing an associative experiment. The task ofrtfeemants was to
name a missing component for a wertbcums (Germ.leisten Engl.to makg. The
statistical analysis of the frequencies of assawaatvords (which were named by in-
formants) has shown that there is a certain degfrégedness of words in the analyzed
word combinations. Dridze measured this degree égms of a relation of the number
of informants, who name a certain word, to a nunabel informants. For example, 28
informants out of 50 name a Russian werako (Germ.Beitrag, Engl. contribution) as
a component of a vertnocums (Germ.leisten Engl.to make. Similar experiments
have been conducted in Ukrainian by Levickij (1978)e results of his research were
in favor of the existence of lexical compatibilityor example, the Ukrainian adjective
cunvruu (Engl. strong is not compatible lexically with a worghi (Engl.ted): cunvrui
# uait, but miynui + yai (strong ted.

The study of the intensity of word compatibility ¢allocates) can be undertaken
by means of the frequencies of these collocatestext. The measure unit of intensity
can be represented by an absolute or relative vsthosving the repetition of the
“partners” of words in the text. For instance, ardveead is compatible withbook in
English texts (6,1 % of all combinations i@ad), Bible (3%), novel (1,5 %) (Miller,
1971). Nevertheless, Levic'kij (2012) considerst ttie highest frequency aotad +
book can be caused by either the highest frequenagat or book In this case, it is
relevant to compare theoretically the expectedueegies of a word collocation with
empirical frequencies. This method is based onateurrences of two words in a
certain fragment of text.

The deviation of empirical frequencies from theimadty expected can be
measured with the help of chi-squared test or aoefit of contingency. Tuldava (1988:
56) analyzed the distribution using contingencyfiident. In this case, Levic Kij
(2012) points out that this research needs sonreatmn, namely normalization of the
coefficient. He states that the first experimentthwhi-squared test and contingency
coefficient turned out to be effective in orderdetermine the degree of word com-
patibility.

Using these methods, the compatibility of Englisleativesstrong and weak
English and German adjectives of qualities (@eod, bad, English and German ad-
jectives denoting the appearance, the nouns wehrtbaning “Arbeit” in German, the
verbs of speakingspeak, tell, talk, utter, etdhas been studied under Levitskij's super-
vision.

The frequencies of collocations are given in thiesestigations in alternative
tables which have been treated by Bernoulli coieffic(1.1):

ad—bc

® = (1.1)

\I(a+b)(c+d) (a+c)(b+ad)
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The significance of a coefficient is determined mmeans of chi-square. The
significance is accepted af % 3.84 (with 1 DF); p = 0.05.

The data about the compatibility of words A andrB placed in the field (a) of
the alternative table (Table 3, 4). Only positiwefficient ® can be considered. This
type of processing the data does not show thahitjieest frequencies of compatibility
of two words are the evidence of the intensity leéit semantic connection. For in-
stance, a wordtrongis often combined witlmanin English prose, but the coefficient
@ for this pair does not have a statistical sigatfice.

Table 3
The distribution of frequencies of collocatieong + man(Levitskij, 2012 : 255)

Man Other nouns Total

Strong 27 (a) 637 (b) 664
Other adjectives 81 (c) 1674 (d) 1755
Total 108 2311 2419

X?=0.34:® = -0.01 no significance.

Table 4
The distribution of frequencies of collocai®ut + man(Levitskij, 2012 : 255)

Man Other nouns Total

Stout 18 (a) 50 (b) 68
Other adjectives 90 (c) 2261 (d) 2351
Total 108 2311 2419

X2=79.44:®d =+ 0.18; P = 0.001

In contrast, the lower frequencies can be morengite: stout + man(® = 0.29),
feeble + glom0.2),firm + lip (0.15),firm + hand(0.11) (Bistrova, 1978).

The above enumerated collocates are designated goigofa (1975) adose
WortverbindungenLevic'kij (1989: 48-49) suggests naming thesdocaltionsstable
collocates These stable word combinations coincide with sbecalled typical word
combinations in the Explanatory Dictionary.

Levic'kij (1989: 50-53) and Zadoroz na (2003) saathe combination of words
belonging to the human body and animals Kepf schitteln, Mund halt¢nThey have
noticed that there are some word combinations iiclwvtihe components/words are stat-
istically significant X > 3.84, but they are not fixed in the phraseoldgitietionary of
German as a phraseological unit (Ghren zuhalten Moreover, the collocations with
the sums lower than 3.84 (no statistical signifasgroccur in the text and they are fixed
in the phraseological dictionary as a fixed coltama (i.e. Mund halten. Levic kij
(2012) explains it by the incompleteness of the mitation of the dictionary or a
sample for the dictionary is not enough.

In such a way, Levic kij (2012) makes a concludioat the compatible intensity
of a word can be revealed by means of statisticgthods. Although no proportional
coincidence between a statistical valueboin a text and an intuitive determination of
the degree of collocation in the dictionary hasrbeevealed. The highest degree of
compatibility of two elements can never be accidenstable word combination is
interpreted in lexicography as typical one. Thesgmbty of delimitating the units
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having different degrees of phraseological conoecty means of statistical methods
requires further study.

2.3.  Empirical study of English word combinations

In this research we have decided to check the dagfreombinations of English words
“look”, “glance”, “stare” and “gaze” with adjectigeas a modifier. We want to reveal
whether there is a statistically significant cortr@t between the above-mentioned
English words in the Corpus of American English ©X) and the fixedness of these
collocations in the BBI Dictionary of English Wo@bmbinations (1997).

The material and the procedure of the reseafhe COCA is a corpus which
includes 520 million words taken from newspapersadamic articles, magazines,
colloquial speeches and fictions. By means of CO@A& were able to find the
frequencies of word combinations. Let us considamad “look”, In order to find the
possible combinations of “look” and the frequenaxshese collocations, we gave the
following reques{j*] look . This means that [j*] is any adjective befdéoek In such a
way, we have received the following frequenciedoser look = 2370, good look =
1100, quick look = 987etc. In the BBI Dictionary of English Word Comhirons
(1997) we have found the following combinationslabdk which are considered as
stable onesinquiring + look, searching + look, adoring + lookoving + look. The
corpus also contains the frequencies of these cmtibns, although they do not have a
high frequency. In order to reveal whether thesmlboations “searching, adoring,
loving + look) are statistically significant, we rf@m a chi-squared test (at
http://www.socscistatistics.com/tests/chisquare24dDie2.asp¥. Let us test the combin-
ation of “inquiring + look”. Before testing it, wewust make a contingency table with
the following data:

Table 5
The distribution of frequencies of collocatguiring + look
look Other nouns Total
inquiring 10 (a) 79 (b) 89
Other adjectives 4457 (c) 48546 (d) 53003
Total 4467 48625 53092

(a) Contains the frequenciesiofquiring + look in the corpus

(b) Contains the frequencies of adjectiweguiring with other nouns: i.e. inquiring
minds (42), mind (28), glance (9);

(c) Contains the combination dbok with other adjectives (closer 2370, good =
1100, quick = 987);

(d) Contains the combinations of other adjectives (Whiere combined witllook
in (c)) with other nouns (excefmok)

The data in Table 4 are processed with the heghie$quare calculator with p =
99%. X001 = 0.591 at df = 1 which is not significant for tberpus data, although it is
fixed in the BBI Dictionary of English Word Combitians (1997). Nevertheless, the
combinations ofsearching + look(X? = 178.103),adoring * look (X* = 7.181) and
loving + look (X% = 12.279) have turned out to be statistically Bigant. They are also
fixed in the BBI Dictionary of English Word Combitians.

The distribution of a wordjlanceproved to be statistically significant together
with an adjectivecasual (X?> = 134.7). Although the combinatiorsmused(X* =
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0.7321), wistful (X? = 3.574) imploring (X*> = 1.447)+ glancedo not have statistical
significance having been fixed in the analyzedidiary.

The distribution oficy (X?> = 193.61) andvacant (X* = 96.53) +stare is
extremely significant. Onlyfixed + stareis devoid of statistical significance in the
corpus, although it is found in the dictionary.

The last distribution concerns the word “gaze” whias turned out to be sign-
ificant with adjectivessteady (X*> = 24.6691) andpiercing (X* = 130.0724). Only
intense + gaz¢X? = 2.0511) is not significant.

In such a way, our small-scaled study supportscthreclusion that the com-
binations of words can be statistically significamthe corpus of 520 million of words,
but they are not fixed in the dictionary of wordndainations. Therefore, the further
study on the given topic is required with the aggtion of a large number of words
which are to be combined.
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Abstract: Some properties of poetic texts are investigatddnglish, German, Russian, Czech,
Slovak, Hungarian, Ukrainian, Romanian, Persian ldliagri. Some well known properties of
texts (e.g. h-point, repeat rate) are computedvanidus hypotheses are tested. The results are
presented in tables and figures hence there i®d gossibility to compare the results both with
other languages and other text types. Both the-fragkiency relations and the spectrum of
frequencies are investigated and fitted by wellandunctions or distribution. The translations
of a Hungarian poem into six languages are invattijand compared.

1. Introduction

Ranking whatever type of linguistic data we obtaome regularity. If we rank the
frequency of words or word forms, the obtained tegty expresses a kind of structur-
ing. In case of lemmas, some indicators derivethftbe given distribution give hint at
the vocabulary richness of the text. If we rank fiflegjuencies of any other entities, we
obtain an image of structuring in the given dom#imust be remarked that ranking is
bound to some kind of measurement (at least ordimaien if one takes only fre-
guencies into account.

The number of indicators capturing vocabulary mess is enormous and their
number increases (cf. Wimmer, Altmann 1999, Popetal. 2011, 2013) yearly. We
may start from the assumption that the richertesxg the more different lemmas occur
in it. Of course, an infinitely long text could dam all words of the language hence
taking text length into account yields a very cblbrcharacterization. Seen from
another perspective, the more uniform is the raeitfency distribution, i.e. the more
similar are the frequencies of words in the tekie ticher is the text. This view
automatically leads to the idea that the greateretttropy of frequencies, the richer is
the text. Since entropy can be transformed interoithdicators, e.g. the repeat rate, the
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smaller the repeat rate, the more uniform is tlsribution, consequently the richer is
the text. The more concentrated is a text, thepstethe rank-frequency distribution,

hence the smaller is the entropy and the largireisepeat rate. Or, the smaller is Gini's
coefficient, the richer is the text. The smalle&tiG coefficient is attained if the Lorenz

function is a straight line lying on the diagonéltioe Euclidean coordinate system, i.e.
the plain between the Lorenz curve and the diagsmainimal.

One can interpret various simple statistical iathes in terms of text richness.
Thus text richness is a property having a link &miaus other properties and is part of
the Kohlerian (2005) control cycle. Hence it may umed as an integral part of the
K6hlerian or other cycles which will be createdhe future.

In the present study we shall be interested irti&)form of the rank-frequency
distribution of lemmas restricted to poetic teX®), the parameters of the distribution,
perhaps characterizing types of poetry or typeRjuages, or individual writers, (3)
the possible development of the function interpteds the change performed by the
writer or the change in the language.

We shall use lemmas — not word forms — becausel fayms yield automat-
ically different results for different languagesiea if a text is translated. Strongly
synthetic languages have more word forms than glyanalytic languages.

To this purpose we shall use poetry in variouglages. Poetic texts are a
special text type. Surely, there will be differemdeetween rhymed and non-rhymed
poems, between strictly metric and free poems, éetvyric and epic poems, etc. We
shall merely try to show some aspects of this jpbssiesearch domain. We shall not
touch other properties, but only lemmas, becauseldmain of text analysis is infinite.

An analysis applying many indicators to variougexss of poetic texts has been
performed concerning the complete work of the Rdaramwriter M. Eminescu (cf.
Popescu et al. 2015). The literature concernindyaisaof individual texts is enormous.

Though G. Herdan often (e.g. 1963) criticized thek-frequency distribution
because rank is no observed variable, it can bershloat the spectrum of frequencies
can easily be transformed in it and vice versaid&ss there are no “given” variables,
all linguistic units and all of their propertieseaglefined by us in such a way that they
can be used either in qualitative descriptionsudég or in quantitative modeling of
other regularities. If ranking yields a possibility set up hypotheses, to derive them
from a theoretical background and to test thenm) ihés a legal variable hinting at a
kind of order in data. In all sciences, we creame kind of order in our “data” if we
introduce some conventional definitions, criteB&;., i.e., if we organize the “data” in
our sense. The attained order can be modeled aardatbrized by a number of func-
tions and indicators.

A point concerning modeling should be emphasizext:hOrdered data can be
modeled both by functions, series, or distributioAl of these mathematical means
have been constructed by Man in order to give usxaat instrument for capturiraur
view of the reality, to draw exact conclusions hat to express “the truth” (cf. Bunge
1963: 269). As repeated many times in quantitdtiguistics: things merely exist, but
their definition and treatment is our human inventi

Lemmatization is a special problem that can beesbin many different ways.
The simplest way is to look for the basic form oivard form in a dictionary but even
here our decision is important. For example, in ynéanguages there are articles
differing according to gender, case, number; tle@eepronouns, e.g. “I”, “me”, “my”,
“we”, “our”, “us” which may be considered as belamg to one lemma (in German
there are “ich”, “mich”, “mir”, “mein”, “wir”, "uns’, “unser”), quite different forms of
the verb “be”, etc. in which suppletivism is activehus the lemma is not given, it is
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constructed by us — just as any other data. Oneadhgre to a simple lemmatization
ignoring merely grammatical categories; one mayigrnthe POS differentiation, e.g.
in. German “sie nehmen” vs. “das Nehmen” or “Dashitiwar hell” vs. “Die Lampe
leuchtete hell”, i.e. verb and noun are in someega®nsidered identical, or adjective
and adverb are in some cases identical, etc. Ofsepwne can lemmatize only to a
certain degree or “drastically”, omitting also a&éfg and clitics but no program performs
it mechanically.

As far as lemmatizations of English, German, Ukiem and Russian languages
are concerned, we followed the following principlee left the derivatives to be
separate lemmas by eliminating only inflectiondixas. We have done everything by
pen and paper without using any programs. The dsmebeen done also in the other
languages scrutinized. In Maori, no lemmatizatiaswecessary. In Czech we used the
program QUITA (Kubat, MatlactGech 2014).

To lemmatize Persian words, we reduced inflectidoiams and derivationally
related forms of a word to a common base form.this was carried out manually
without any special software or programhere are many problems with Persian
lemmatization. For one thing, there are many wamdkis language which may contain
two subject and object pronouns as suffix. Consiflar instance the Persian word
‘khordamashin which ‘khord is a past tense stem of the vedat with two suffixes
‘am and ‘asH as ' person subject pronoun antf Berson object pronoun, respect-
ively, with the meaning ‘I ate it'" as a whole. Thésthe same case with some nouns in
Persian named “broken plurals” conveying the conhoéplural but not showing plural
signs in their surface form according to Persianrg#making structures (Mosavi
Miangah, 2006). In such cases automatic lemmabizgails due to inconsistencies in
language morphology.

In strongly analytic languages one can considemtords without any problem
because the forms are equal to lemmas, but the symthetic a language, the more
problems arise. The question is how to manage ttbielgm, especially if one applies a
ready-made program. As a matter of fact, the smius simple: use that lemmatization
that fully corresponds to the derived hypothesist 8 this end one must already have a
hypothesis. If one does not have it, then both latration/data and the hypothesis
may/must be “corrected” and one continues in thay wntil the data in all languages
behave according to the hypothesis. It is both ¢tida and deductive work. In many
cases, the given text type may differ from othezso(in the same language) to such an
extent that either new hypotheses must be deriveédeoboundary conditions must be
inserted in the topical hypothesis. Thus the amalg$ texts taking into account the
rank-frequency distribution of lemmas is an eterpadblem whose solution will go
through mountains and valleys. A good example & globlem of length of units in
texts which began in the T%entury, went through dozens of models until aquei
model has been found (cf. Popescu et al. 2014).

The rank-frequency study of whatever entity hasose point, namely the
statistical testing. Since it is a distributioneaests the adequacy of a model using the
chi-square test. Unfortunately, the majority ofguencies in the tail of the distribution
are ones and the theoretical frequencies get antall@ one, hence many classes must
be pooled. One may add 1 as a constant to thedfeadrdistribution but the result of
testing depends on the pooling criterion. Somessigiins use 5, others admit 1 (i.e. the
size of the theoretical class must be at leasiAljind of remedy is the fitting of a
model up to the last frequency 2, and consideothiér as a straight line y = 1. If one
does not strive for modeling, one may compute weriodicators (cf. e.g. Popescu et al.
2014; Altmann, Kohler 2015) characterizing the ridisition. Another remedy is to
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apply a continuous function and test its adequady on the (integral) ranking points.
This technique has been used ever more in théidast on grounds mentioned above: a
mathematical model is no truth, it is a scheme esging the realityor us. It has the
advantage that no classes need to be pooled, themileation coefficient is a sufficient
indicator of adequacy. As far as the chi-squartisesoncerned, it is well known that
the chi-square increases linearly with the samiae, fience the larger the sample the
“worse” is the fitting. One tried to avoid this fmem by introducing coefficients
relativized by the sample size, but they decreadesample size.

As to modeling the rank-frequencies of lemmas, care go three ways: (a) to
choose the models yielding the best fit for eactt redividually or (b) to search for a
model which is common to all, even if the fittirgyin some cases not quite satisfactory.
In the latter case, one can try to find the boupdaimditions and express them by
adding a further parameter. (c) A further posdipiis to apply different models to the
individual languages and text types.

Here we shall try to (1) present the data (nun)b€2$ derive the fitting function
and (3) test each case. We shall prefer here ancats function. The step between
continuous and discrete modeling has been desanbddc¢utek, Altmann (2007).

For this investigation we used Czech, English, nizer, Hungarian, Maori
Persian, Romanian, Russian, Slovak and Ukrainia@a. déen languages is a very
modest sample but we hope that the work can benteat by other researchers. The
identification of the texts is given in each table.

2. Characterization

The term “characterization” can be specified inimas ways and in various domains of
linguistics. Since text is the basic linguistic pbemenon, there can be numbers of
characterizations beginning with phonetics up teele which have not yet been con-
structed. There is no linguistic book that wouldchtain at least the naming of the
possible characterizations. Here we shall staheatdvel of word frequencies which is,
of course, only one of the aspects of texts.

We begin the text characterization with the h-pdiRopescu 2007) which
depends also on text length. The h-point has beénetl as

r if thereis an r= (1)
(2.1) h=q f@)*r,—f()*r,
f,-‘ﬂ”@)—f (J)’

if there is no r= f( 1)

wheref(i) is the frequency at rankr; is the rank of the i-th lemma. For example, fa th
text in Table 3.1 the rank= 4 is identical with its frequency, henlce 4.

It can be shown that the h-point depends almosially both orN and onV
(increasing). Its dependence Y%IN is on the whole decreasing but the oscillatiotots
strong. The texts are too short to obtain a bettpressed relationship.

In short texts, the h-point is usually very smalkdering the texts in Table 3.2
according tov//N, we obtain an oscillating decreasing linehgdfresented in Figure 3.1.
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Sinceh increases witiN or V, Popescu et al. (2009) proposed a relativization i

form of two indicators

N
(22) a= F
and

V

For rank-frequencied\ is the sum of all frequencies; for specWanay be considered
the number of different lemmas or forms. Howevensidering the above poems, no
systematic results follow. This may be caused lgylémmatization or by the fact that
the indicators cannot distinguish languages and Hge data are presented in Table 2.1
and displayed in Figure 2.1a and 2.1b.

Table 2.1
The h-point of individual poems

Poet Poem V| N[ h a b
Minulescu, lon In asteptarg1936) 65( 1034.5( 5.09 3.21
(Romanian) Drum crucial (1939) 38] 69 3| 7.674.22
Peisaj umed1943) 48| 83 4| 519 3
Blaga, Lucian lzvorul nogii (1919) 38| 53| 3| 5.89 4.22
(Romanian) Vara (1920) 52| 65| 3| 7.22 5.78
Pluguri (1922) 58| 70| 2.5| 11.2p 9.28
Stanescu, Nichita Emaie de toamii (1964) | 53| 76| 3.5 6.20 4.33
(Romanian) Inima (1965) 39| 97 6| 269 1.08
Inchinare(1967) 33| 37 2 9.25 8.25
E.Bachletova Aby spriesvitnela (2004) | 52 | 63| 3 1 5.78
(Slovak) Iba neha (2008) 71130 5 | 5.2 2.84
A. Sladkovt Ctibor (1842) 391|665 8 |10.39 6.11
B. (Slovak) Kykymora (1861) 314[559|9.25] 6.53| 3.70
Sadi (Persian) Couplet (2) (13 300[534] 7.5 9.4 5.33

century)
Hafez (Persian) Sonnets (14 century) 298(598| 7 [12.2(0 6.08
Shahryar (Persian) Ode (19 century) 265|550| 10 5.5 2.65
Mehdi Soheili Farewell (1966) 103(158|4.67| 7.24| 4.72
(Persian) Love (1953) 122[233] 7 | 4.76] 2.49
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E. Muir (English) Suburban Dream (1946) (106|150| 4.5| 7.41 5.23

C. Day Lewis In the Heart of 82 (119 3.5 9.71 6.69
Contemplation (1938)

Ivan Franko Yoz0 asan€ewcs meui 96 [ 154 45| 7.60 4.74

(Ukrainian) y cHi? (1896)

V. Simonenko € 8 KoxaHHi 1 OYOHi, 591 92| 4| 5.7% 3.69

(Ukrainian) i cesama... (1961)

A. Malisko (Ukrainian) ITicHua npo pywHuk 551120 5 48 2.2
(1959)

S. Esenin (Russian) Mne epycmuo na Tebss | 74| 98| 4.571 4.69| 3.54
cmompems (1923)
Sobake Ké&alova(1925) | 86| 1384.67[ 6.33| 3.94

A. Pushkin (Russian) K*** (1825) 52 (100 4 | 6.25 3.25

E.W. Lotz (German) Spét Uber den Hausern | 83132 5 | 5.28 3.32
(1919

Th. Kramer (German) An einen unbekannten |103|179(4.67| 8.21| 4.73
Buchhdndler

H. Hesse (German) Stufen (1941) 931153 5 | 6.12 3.72

J.W.v.Goethe, (German) |Der Erlkdnig (1778) 225|183| 5.5| 7.43 6.05

J. Seifert Modlitba na chodniku 266|467 8 | 7.30 4.16

Mesto v slzach Monolog bezrukého 168290 6 | 8.06] 4.67

1921 (Czech) vojaka
V prednestské ulice 212|370 6 |10.29 5.89
Basei plna odvahy a viry|175|318(7.33| 5.92| 3.26
Prosinec 1920 178(309(6.33| 7.71| 4.44

http://folksong.org.nz/ E pz to hau 77147 5 | 5.88 3.08

waiata.html (Maori)

http://folksong.org.nz/ E to matou Matua 52 92| 5| 3.80 2.08

waiata.html (Maori)

J. OrtenCitanka jaro. Na tomto mist 64108 45| 5.33 3.16

1939 (Czech) Pod kazdym slovem 63| 99| 5| 3.9¢ 2.52
Ohlédnuti 54| 65| 3| 722 6
O malych dtech 60| 82| 3.67 6.09 4.45
Litost 671113 4 7.06 4.19
Hostinka 30| 40| 2 190 7.5
Hrob 57| 81| 3 9 6.33
Udelej cernou mys 54 72| 3 8 6
Zavené @i 80 (128 45| 6.3 3.95
Poloha 30| 32| 2 g 75
Zasreni 112|177)5.67| 5.51| 3.48
V nazlatlém vidni 63| 86| 3| 9.56 7
Nepojmenovatelna base | 58 | 83| 3.5| 6.78 4.73
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O «di civici 711119 4 | 7.44] 4.44
AZ nebe 55| 76| 3.33 6.85| 4.96
Dést’ 47| 63| 3 1 5.22
Pohadka 32| 38| 2 9% 8
Odhod’ 3at sw; 62| 76| 3| 8.44 6.89
Utonula 58| 76| 3| 8.44 6.44
Divka v ohni 81102 3 (11.33 9
J. Orten, Cesta k mraziBase: pozdniho léta 39| 48| 2.5 7.68 6.24
1940 Jablka 57| 70| 2.78 9.26] 7.53
(Czech) _ :
Mala elegie 102(160( 4.5| 7.90 5.04
Konciny Sesti 48| 61| 3| 6.78 5.33
Divka a strom 101|167| 5 | 6.68 4.04
Naha divka 116|194 5 | 7.76 4.64
Hrdlo pisre 56| 85| 3.5 6.94 4.57
Modlitba 781111 4 6.94 4.88
Listopad 65| 81| 3 9 7.22
Takovy smutny den 70| 96| 4 q 4.38
Navrat 68 | 90| 3 10 7.56
Rty pis@ 66 | 84| 3| 9.33 7.33
Holub na stese 55| 71| 3| 7.89 6.11
Bily obraz 80 (152 5 | 6.0 3.2
Usti pise 70 (119 5 | 4.76 2.80
Skles se k tra¢ 54 | 81| 3 g 6
Ba4se z kamene 84 | 136 4 | 8.50 5.25
V mamince 34 | 40| 2 10 8.6
l. Tolik to zni 86 | 143 5 572 3.44
II. Veliky pohyb 55 | 99| 4| 6.19 3.44
J. OrtenOhnice1941 Prvni basé 120(170( 4 |11.19 7.50
Czech T jsem? 58 | 85| 4| 5.3] 3.62
Koui se... 112|165| 5 6.6] 4.48
Zivot 61 | 83| 3| 9.22 6.78
Na starych... 70 | 113 45| 5.58 3.46
Na zimu 70 1102 3.5| 8.33 5.71
Zem... 94 | 120 4 7.5 5.88
Vzdycky se... 38 | 49| 2| 122% 9.5
Kdyz tma... 81 (109 4 | 6.81 5.06
Po smrti 74 (104 4 6.5 1.62
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Prvni noc 86 | 109 2.5| 16.8§13.76
Bése: léta 85 | 118 4 | 7.38 5.31
Podzim 47 | 63| 3 1 5.22
Ta krajina 167(318(7.67| 5.40| 2.84
V noci 37 | 43| 2| 10.7% 9.25
Potkal jsem... 46 | 72| 3.7 5.12| 3.27
Base: Sera 77 1119 3.5| 9.71 6.29
Jsem na polibek... 35 (73| 4| 456 2.19
Co mirekl kanarek 41 | 65| 3.5| 5.14 3.35
Co jsem odpovet 45 |1 61| 3| 6.78 5
kanarkovi
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In both cases the increasing tendency is evidentheuoscillation is too strong. This is
caused by some boundary conditions which couldubthdr investigated. The relation
(N,a) yields a still more oscillating function, sisown in Figure 2.2a.

14

: DN

g/ /\ ',,. .

0 100 200 300 400 500 600 700
N

12 S

Figure 2.2a. The relatiomN(a)

Still more irregular is the relation (2.3) as shoimnFigure 2.2b. Evidently, there are
texts deviating strongly from a “regular” courseneldeviations may be captured by
literary interpretation — if one knows the creasgorocedure: (s)he may have corrected,
changed parts of the text; the editors changed songe the writer made a long pause
between the writing of the given and the preced&xg; or on the contrary, (s)he wanted
the next text to be quite different, etc. Placing tesults in separate figures according to
author, date, text type, language, etc. would regoiuch more individual data and in
all cases the interrogation of the authors whiclnas possible in most cases. Here
merely a first picture of a possible regularity slibbe shown.
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Figure 2.2b. The relation (V,b)

The indicators (2.2) and (2.3) could be replacedoliyer ones having in the de-
nominatorh® or other power oh. But even in that case, shorter texts displayr@nst
oscillation, longer texts oscillate around a honizb line. Evidently, a lot of work is
necessary to find the boundary conditions which maydifferent in various texts and
languages. Nevertheless, one could perform a kirmnoothing (lags, filtration) usual
in time series analysis in order to obtain a sinfpiection. Here we shall renounce
searching for an appropriate smoothing and wait one processes much more poetic
texts in every language. Then two or three stepstrbe made: (1) The study of
individual authors, (2) the study of individual tarages, (3) the study of historical
change in these categories.

Needless to say, the oscillation could be captbrse&ourier analysis but an in-
troduction of a third and further variables repreésg other characteristics of texts
would be theoretically more appropriate.

3. Modeling

For modeling we apply the most common approachceSthe data are ordered and it
does not play any role whether we use a seriasn&ibn or a normalized formula, we
apply the unified theory (Wimmer, Altmann 2005). Wensider the relative rate of
change of the frequency, i@y/yand put it equal tag[x)/h(x)]dx. Since the frequencies
cannot be smaller than 1, we may modify the ratid setdy/(y-1). On the right hand
side, we consider the functiagf(x) = -c, a constant, anti(x) = b+x, whereb is the
controlling force. One can interpretas a language constant or as the constant effort o
the speaker/writely is in any case the constant effort of the he&kkr.obtain

31) W —__C 4
y-1 b+ x

which yields the famous Zipf-Mandelbrot formula
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a
3.2 =1+ ——
B2 Y =14

with added constant 1, wheyeare the frequencieg, is the rank-order, and is the
integration constant. However, the Zipf-Mandelbitotction yields sometimes enorm-
ous parametera. This can be the sign of overestimating some bagndonditions. In
order to unify the numbers we shall use also thmpla Zipf (zeta/power)-function

(3.3) y=1+ax

taking into account the constant 1 or not. Func(i®/3) can be obtained in the same
way as (3.1), witlp = 0.

For the sake of illustration we apply (3.2) withde constant 1 to the podm
asteptareof the Romanian poet lon Minulescu and obtainrdsellts presented in Table
4.1.

Table 3.1
Fitting (4.3) without 1 to the Romanian poeim asteptarddy I. Minulescu (1936)
Rank | Fr Z Rank Fr Z Rank Fr Z
1 5 6.41 23 1 1.51 45 1 1.11
2 5 4.66 24 1 1.48 46 1 1.09
3 5 3.86 25 1 1.45 47 1 1.08
4 4 3.38 26 1 1.42 48 1 1.07
5 4 3.05 27 1 1.40 49 1 1.06
6 3 2.80 28 1 1.38 50 1 1.05
7 3 2.61 29 1 1.35 51 1 1.04
8 3 2.45 30 1 1.33 52 1 1.03
9 3 2.32 31 1 1.31 53 1 1.03
10 2 2.21 32 1 1.29 54 1 1.02
11 2 2.12 33 1 1.28 55 1 1.01
12 2 2.04 34 1 1.26 56 1 1.00
13 2 1.96 35 1 1.24 57 1 0.99
14 2 1.90 36 1 1.23 58 1 0.98
15 2 1.84 37 1 1.21 59 1 0.98
16 2 1.78 38 1 1.20 60 1 0.97
17 2 1.73 39 1 1.18 61 1 0.96
18 2 1.69 40 1 1.17 62 1 0.95
19 2 1.65 41 1 1.15 63 1 0.95
20 2 1.61 42 1 1.14 64 1 0.94
21 2 1.57 43 1 1.13 65 1 0.93
22 1 1.54 44 1 1.12
a= 6.1117, c = -0.4617°R 0.8770

For Zipf + 1 we obtain R= 0.79, for Zipf-Mandelbrot R= 0.94, and for Zipf-
Mandelbrot + 1, R= 0.94. As expected, the fitting is very good. @im is to reduce
the number of parameters to minimum. In generalcoresider the fitting as sufficient,
if the determination coefficient® 0.8.

The results for poems in various languages arsepted in Table 4.2.
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Table 3.2

Fitting the Zipf function to rank-frequencies

of lemmatized poems

Poet Poem a c R
[. Minulescu In asteptarg1936) 6.4117 -0.4617) 0.88
(Romanian) Drum crucial (1939) 6.7173 -0.5498] 0.84
Peisaj umed1943) 8.8409 -0.618( 0.93
L. Blaga Izvorul nogii (1919) 4.2665 -0.4431] 0.89
(Romanian) Vara (1920) 3.9472 -0.4106| 0.88
Pluguri (1922) 3.6593 -0.3811  0.85
N. Stanescu Emaie de toamii (1964) 6.0666 -0.5397 0.94
(Romanian) Inima (1965) 11.3928 | -0.6020, 0.87
Inchinare(1967) 10.9818| -0.5980 0.91
A. Sladkovt (Slovak) | Ctibor (1842) 27.5786 | -0.6192] 0.98
Kykymora (1861) 29.8805 | -0.6476/ 0.94
Sadi (Persian) Couplet (18 century) 28.3947 | -0.6474 0.97
Shahryar (Persian) Ode (19 century) 30.1913 | -0.6248 0.92
Hafez (Persian) Sonnets (124 century) 27.7399 | -0.6395 0.94
Mehdi Soheili Farewell (1966) 12.3321 | -0.6439] 0.96
(Persian) Love (1953) 16.2787 | -0.6046/ 0.92
E. Muir (English) The Angel and the Gi(lz+1) 14.3174 | -1.26472 0.95
E. Muir (English) Suburban Dream 16.2951 | -0.8260 0.91
C.D. Lewis (English) | In the Heart of Contem-platiof1938) 12.1928| -0.7424  0.91
|. Franko (Ukrainian) | Yoeo sieasewcs meniy cui? (1896) | 11.8537 | -0.6175  0.94
V. Simonenko € 8 xoxamHi 1 6YOoHi, 1 9.6239 -0.6577 0.95
(Ukrainian) cesma... (1961)
A. Malisko ITicns npo pywHuk (1959) 15.8925 | -0.7626] 0.97
(Ukrainian)
S. Esenin (Russian) | Mue epycmto Ha mebs 8.4815 -0.5947 0.90
cmompems (1923)
S. Esenin (Russian) | Sobake K&alova(1925) 9.8781 -0.5697 0.95
A. Pushkin (Russian) | K*** (1825) 9.3998 -0.6251] 0.95
E.W. Lotz (German) | Spat uber den Hausern 14.2892 | -0.7391] 0.96
Th. Kramer (German)| An einen unbekannten Buchhéandler| 25.3709 | -0.9511] 0.94
H. Hesse (German) | Stufen (1961) 12,5911 | -0.6380, 0.95
J. Seifert: Modlitba na chodniku 24.4857 | -0.6223 0.92
Mesto v slzach Monolog bezrukého vojaka 15.5156 | -0.5722] 0.94
1921 (Czech) V prednestské ulice 18.6411 | -0.5878  0.95
Basei plna odvahy a viry 17.9487 | -0.5917| 0.94
Prosinec 1920 18.65483| -0.5234 0.97
http://folksong.org.nz/ | E pa to hau 17.1944 | -0.7386 0.93
waiata.html(Maori)
http://folksong.org.nz/ | E to matou Matua 9.4319 -0.6122| 0.91
waiata.html(Maori)
J.Orten,Citanka jaro.|Na tomto mist 9.1718 | -0.5791 0.91
1939 (Czech) Pod kazdym slovem 73967 | 05221 082
Ohlédnuti 3.8137 | -0.4083 0.84
O malych dtech 5.9181 | -0.5074 0.85
Litost 8.9551 | -0.5594 0.94
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Hrob 12.9859| -0.974Q 0.83
Udeélej cernou mys 45906 | -0.4355 0.87
Zavené @i 8.6165 | -0.4848 0.89
Zasreni 14.6865| -0.6725 0.94
V nazlatlém vidni 7.4174 | -0.5970 0.85
Nepojmenovatelni béase 8.5626 | -0.658 0.87
O «di civici 16.8371| -0.8489 0.97
AZ nebe 8.9215 | -0.7222 0.88
Dé¥ 5.6257 | -0.5501 0.92
Pohadka 3.3322 | -0.4439 0.78
Odhod’ Sat sw; 4.6303 | -0.4619 0.83
Utonula 3.7948 | -0.3595 0.80
Divka v ohni 4.1939 | -0.3701 0.87
J. Orten, Bései pozdniho léta 3.1948 | -0.3714 0.83
%Zséih‘; mrazul940 3apika (Z+1) 46237 | -1.1190 0.83
Mala elegie 12.4423| -0.642Q 0.94
Konciny sesti 3.4772 | -0.3634 0.83
Divka a strom 13.6227 | -0.6525 0.97
Naha divka 12.8088| .0.589Q0 0.94
Hrdlo pisre 8.3605 [ -0.6295 0.95
Modlitba 6.7903 | -0.49994 0.93
Listopad 4.3357 | -0.4153 0.86
Takovy smutny den 6.4247 | -0.5123 0.92
Navrat 4.7941 | -0.4221 0.90
Rty pis@# 4.6311 | -0.4301 0.89
Holub na stese 5.1768 | -0.4985 0.86
Bily obraz 8.6776 | -0.4703 0.90
Usti pisw 11.1749| -0.6369 0.95
Skloi se k tra¢ 9.1272 | -0.6951 0.91
Bése z kamene 13.3504 | -0.6964 0.96
V mamince 2.7633 | -0.3489 0.80
l. Tolik to zni 9.0598 | -0.5213 0.91
Il. Veliky pohyb 11.1884| -0.676§ 0.97
J. Orten, Prvni basé 11.8343| 0.6086| 0.96
Ohnice.1941 Ci jsem? 11.3554| -0.8013 0.93
(Czech) .
Kous se... 11.2793| 0.6052( 0.94
Zivot 5.4758 | -04807| 0.91
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Na starych... 10.0093 | ©.6174| 0.96
Na zimu 5.9219 | -0.4550 0.90
Zem... 6.7856 | 0.5156| 0.87
Vzdycky se... 3.0214 | 0.3304| 0.79
Kdyz tma... 7.6223 | 0.5634| 0.92
Po smrti 7.0827 | -0.5303 0.94
Prvni noc 5.2069 | -0.4547 0.78
Bése: léta 8.9805 | 0.6075| 0.93
Podzim 4.2147 | 0.4211| 0.89
Ta krajina 21.5411| 0.6363| 0.89
V noci 2.7227 | -0.336§ 0.79
Potkal jsem... 9.1618 | 0.6979( 0.87
Base: Sera 7.2129 | 0.4937| 0.92
Jsem na polibek... 6.7169 | 0.4757( 0.90
Co mirekl kanarek 6.4662 | 0.5551| 0.95
Co jsem odpovetikanarkovi 5.7771 | 0.5652| 0.92

In our data, there were only two cases in whichuaed the Zipf-Mandelbrot function.
Peculiar enough, both are written in modern Slofrekmely by E.Bachletova yielding
for Aby spriesvitnelg2004)a = 2.7387,b = -0.9169,c = 0.3163,FR* = 0.91, andba
neha(2008)a = 13.6288b = 0.3558,c = 0.6705,R* = 0.98) though in older Slovak,
with the poems by ASladkovi which were created in the 19th century, the usual
Zipf-function is sufficient. The question whethdrdepends on the development of
language or on the author will not be scrutinizedeh

It can be shown that many other functions coulditied but here we do not
want to avoid a well known procedure and strive dosimple model. We choose, if
possible, the simplest model yielding sufficientroboration. For example, for the data
in the Slovak poemKykymora by A. Sladkow we could obtain the following
determination coefficients: Zipf = 0.94, Zipf +1089, Zipf-Mandelbrot = 0.97, Zipf-
Mandelbrot + 1 = 0.99. For our purposes, the sinZgié is mostly sufficient.

Since we have results from seven languages, we aoajecture that ordering
the lemmas in poetry obeys the well-known Zipf- anpf-Mandelbrot law. We further
conjecture that Zipf-Mandelbrot results from sonmifdary conditions which are not
yet known. Nevertheless, the regularity can be idened as corroborated. Though the
fitting is in all cases sufficient, using one oktfunctions we obtained an enormous
parameten. In that case we used rather another variant.

Needless to say, there are a number of otheriingcthat could be satisfactorily
fitted to all this data.

The rank-frequencies of the lemmas can be usedvdoious text charact-
erizations. We obtain other values than with wardfs because here the synthetism of
a language is eliminated. Computations based ommbsnyield, e.g. more genuine
estimation of vocabulary richness.
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4. Translation

A comparison of languages can be performed scritigpian original poem and its
translations. Here we shall consider the Hungagp@emSzeptember végdry S. Petofi
(1847) and its translations that can be found an Ititernet (s. Table 4.1). Some

translations are not rhymed but very exact. Nondahef languages is typologically
similar to Hungarian.

Table 4.1
Translations from Hungarian: Characterization
(a andb are defined in (2.2) and (2.3))

Poem/Language \% N h VIN a b
Szeptember végén 102 140 3.5 0.729 8.33 11.43
English translation 123 212 6 0.58 3.42 5.89
French translation 120 223 5.6/ 0.538 3.13 6.94
Romanian translation 98 158 5 0.62 3.92 6.3P
German translation 1 114 194 5 0.588 4.56 7.16
German translation 2 108 19% 4.97 0.554 4.95 8.94
Slovak translation 115 163 4 0.706 7.1P 10.19
Italian translation 98 162 3 0.587 10.89 18.00
Table 4.2
Fitting the functions to translations of the HurigarPoemSzepember végdry S.
Petofi
(two parameters = Zipf; three parameters = Zipf-Nelhrto)
Language/Translator a b C R

Hungarian:Szeptember végeén 6.7268 -0.5795 1.0682] 0.99
German translation: Neugebauer 151.7254 1.7770 341.8 0.98
German translation: M. Remané 64.5010 1.1875 0n42 0.91
English translation: G. Szirtes (Z) 20.9550 - -0.x4| 0.96
French translation: M. de Polignac (Z 20.7720 - 7201 | 0.97
Italian translation: A. Preszler 79.2276 1.7033 1323 | 0.94
Slovak translation: J. Smrek 86.2002 2.8180 1.6540 0.96
Romanian translation: Bandi 40.9338 1.5358 1.3600 .9b

Considering the individual parameters, in all saske Hungarian has the
smallest ones. For English and French we useditiq@es Zipf in whichc is very small.
The influence of the person of the translator carséen in German for which we have
two translations. The parametepof Zipf-Mandelbrot yields the sequence: Hungaran
Romanian — German — Italian — Slovak — Germanptrameter b yields: Hungarian —
German — Romanian - Italian — German — Slovak. @drameter c for Zipf-Mandelbrot
yields the sequence: Hungarian — Romanian — Germbtalian — Slovak — German.
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There are some similarities but one cannot gerzeraln all cases, Hungarian has the
smallest value.

Translating rhymed poetry, every translator brimghis own style, world view,
national spirit, etc. Thus German can be found wwim two places in the above
ordering. But perhaps, the study of more transtatould stabilize its position.

5. The spectrum

Even if we do not work with the rank-frequency diattion, the function used (i.e.
zeta) can be transformed in a spectrum, in which counts the number of lemmas
occurring once, twice, etc. For probability distriilons, the transformation is given e.g.
in Haight (1966, 1969), Zo6rnig, Boroda (1992), Baay(1989), Wimmer et al.
(2003:119 ff.) etc. Here we shall use again a fonctwith as few parameters as
possible. Consider e.g. the data in Table 1. Cogrttie numbers of lemmas occurring
1,2,3,... times we obtain the result presented inerad

Table 5.1
The spectrum in the Romanian pobmnasteptareby |. Minulescu (1936) (cf. Table 1)

Occurrence Number
44
12
4
2
3

abrwNEF

The number of functions or distributions that canadpplied here is enormous. The use
of the known transformation does not help to sttieeg the theory until ranking is not
definitively accepted.

The characteristic feature of the spectrum ispibgsibility of making statements
about the lemmatic richness, the possibility of panmg and classifying texts, the
characterization of text types, etc. Needless yo the longer the text, the flatter will be
the sequence because ever more words will occle. @ut the same phenomenon can
appear also in short texts in which each word cardifferent. And if each word is
different, the spectrum has only one class to wimigHunction or distribution can be
fitted. In cases where there were only three classe added a fourth class with x = 0
in order to obtain a zeta-function. The respectiases are marked with two asterisks

(**) .

Table 5.2
Spectra of texts (power function)
Author Text a b R

l. Franko Yozo asasneuics 74.8713 -2.9920 0.990
(Ukrainian) Menl Yy cHi? (1896)
E.Bachletova Aby spriesvitnel2004) 46.9907 -4.2530 0.998
(Slovak) Iba neha(2008) 44,4227 | -1.7819 0.988
Minulescu In asteptarg1936) 44.0636 -1.9706 0.977
(Romanian) Drum crucial (1939) 19.3639 -0.9286 0.76(

Peisaj umed1943) 46.9961 -2.2539 0.99¢
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L. Blaga Izvorul nogii (1919) 26.9652 -2.2989 0.998
(Romanian) Vara (1920) 42.9954 -2.8235 1.000
Pluguri (1922) 49.0221 -2.9061 0.999
N. Stanescu Emaie de toama (1964) 37.9709 -2.5916 0.999
(Romanian) Inima (1965) 18.9168 -1.4510 0.977
Inchinare(1967) ** 29.9960 -3.7956 1.000
A.Sladkovi Ctibor (1842) 281.1978 -2.2773 1.000
(Slovak) Kykymora (1861) 235.2492 -2.4612 0.999
Sadi (Persian) Couplet (18 century) 222.9085 -2.5191 1.000
Shahryar (Persian) Ode (19 century) 178.5335 -2.0936 0.998
Hafez (Persian) Sonnets (14 century) 218.0492 -2.3984 1.000
Mehdi Soheili Farewell (1966) 83.0499 -2.3470 0.998
(Persian) Love (1953) 82.2729 | -1.8845 | 0.995
E. Muir (English) The Angel and the Girl 84.2562 -2.3045 | 0.996
Suburban Drean(1946) 92.9908 -3.5070 0.99¢
C.D. Lewis In the Heart of Con- 71.9970 2.8477 1.000
(English) templation(1938)
V. Simonenko € 8 KoxaHHl 1 46.9554 -3.0098 0.997
(Ukrainian) O6yoHi, i ceama... (1961)
B. Malisko IicHa npo pywHuk 27.6930 -1.2985 0.845
(Ukrainian) (1959)
S. Esenin Mmne epycmHo Ha 58.9635 -2.3816 1.000
(Russian) mebs cmompems (1923)
Sobake K&alova (1925) 62.9648 -2.3539 0.99¢
B. Pushkin (Russian) K***  (1825) 43.2211 -2.0442 0.986
E.W. Lotz Spat Uber den 67.9658 -3.1504 0.998
(German) Hausern (1916)
Th. Kramer (German) An einen unbekann- 79.9285 -2.7304 0.999
ten Buchhandler
H. Hesse (German) Stufen (1961) 68.0375 -2.2349 0.999
J. Seifert: Modlitba na chodniku 201.0335 -2.5574 0.999
Meésto v slzach Monolog bezrukého vojaka| 121.8956 -2.40812 0.998
1921 (Czech) V prednestské ulice 121.8956 -2.4081 0.999
Bései plna odvahy a viry 123.9313 -2.2915 0.999
Prosinec 1920 127.1701 -2.2499 0.998
http://folksong.org.nz/ E pz to hau 55.0012 -2.3171 0.998
waiata.html(Maori)
http://folksong.org.nz/ E to matou Matua 35.9366 -2.1036 0.995
waiata.html(Maori)
J. OrtenCitanka Na tomto mist 42.4926 -1.6961 0.968
jaro. 1939 (Czech) Pod kazdym slovem 48.9170 -2.9548 0.985
Ohlédnuti 46.9825 -3.3972 0.999
O malych dtech 49.9566 -3.3188 0.993
Litost 46.1311 -2.0395 0.985
Hostinka 20.4684 -1.7009 0.899
Hrob 48.9738 -3.3723 0.997
Udeélej cernou mys 42.9539 -2.6816 0.998
Zaveneé @i 50.6490 -1.7606 0.989
Poloha 28.0036 -3.9122 1.000
Zasreni 89.9685 -2.8618 0.998
V nazlatlém vidni 54.9839 -4.6958 0.987
Nepojmenovatelna base 49.0029 -3.0684 0.998
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O «i civici 57.9585 -3.2853 0.997
AZ nebe 47.9925 -3.5287 0.999
Dé¥ 38.0133 -2.7418 0.999
Pohadka 27.9933 -3.1639 0.999
Odhod’ Sat s¥j 55.8826 -3.7384 1.000
Utonula 44,9817 -2.4078 0.995
Divka v ohni 46.0386 -2.2538 0.999
J. Orten, Basei pozdniho léta 32.0079 -2.6943 0.999
Cesta k mrazul940 Jablka 49,9987 -3.2672 0.998
(Czech) Mala elegie 77.0033 -2.4980 0.998
Konciny sesti 38.0209 -2.4743 0.998
Divka a strom 73.9993 -2.3780 0.999
Naha divka 83.1829 -2.2057 0.997
Hrdlo pisre 41.1071 -2.2383 0.996
Modlitba 59.9507 -2.5043 0.999
Listopad 54.9794 -3.1077 0.999
Takovy smutny den 56.9757 -2.9595 0.999
Navrat 52.9957 -2.3947 1.000
Rty pise@ 53.9866 -2.7179 1.000
Holub na steSe 45.9992 -2.9672 0.998
Bily obraz 43.9500 -1.4772 0.969
Usti pis@ 50.1128 -2.2587 0.995
Skloi se k tra¥ 40.1461 -2.1283 0.989
Base: z kamene 64.9677 -2.6585 0.999
V mamince 29.0121 -2.9343 1.000
I. Tolik to zni 61.8570 -2.4250 0.996
Il. Veliky pohyb 36.9289 -2.0484 0.993
J. Orten, Ohnice. 1941| Prvni basé 93.0035 -2.5541 1.000
(Czech) Ci jsem? 49.9900 -3.5607 0.999
Kousi se... 91.0069 -2.9662 0.999
Zivot 46.1864 -2.2461 0.990
Na starych... 52.9107 -2.6814 0.997
Na zimu 51.9919 -2.3581 0.996
Zem... 80.9947 -3.1336 0.999
Vzdycky se... 27.2321 -2.0092 0.975
Kdyz tma... 68.9653 -3.5360 0.998
Po smrti 58.9657 -2.7867 0.999
Prvni noc 73.0483 -2.8684 0.998
Base léta 70.9486 -3.2962 0.998
Podzim 36.0013 -2.3558 1.000
Ta krajina 119.0593 -1.9355 9.987
V noci 32.0089 -3.0597 1.000
Potkal jsem... 37.9784 -3.4201 0.994
Basei Sera 51.2904 -1.7955 0.993
Jsem na polibek... 15.1781 -1.0253 0.822
Co mirekl kanarek 28.1055 -2.0179 0.995
Co jsem odpovetikanar-| 36.9733 -3.0371 0.998

kovi
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First we shall characterize the texts applying sandicators and order the texts
according to their values. We shall use hereRbpeat ratelefined as

(5.1) RR= Z F = Z(%)z = $.2 ,

I.e. the sum of squared frequencies divided bystingare of the sunN(= number of
lemmas). In Table 5.1 we have N = 65, hence

RR= (44 + 12 + # + 2 + 3)/65° = 2109/4225 = 0.4992.

The variance of RR is approximately

(5.2) Var(RR = %{Z P - RR }

and the relativ®kRis

_1-RR

53) RR, =—
( ) I?el 1_ 1/k
wherek is the highest occurrence. There are many casdiseirspectrum with zero
frequency. Butk is here the value of the greatest frequency insgpectrum — here
usually that of x = 1, i.e. the number of oneshea tank-frequency distribution. For the
above case we would obtaRRe = (1-0.4992)/(1 — 1/5) = 0.6260. For the variante
RRwe obtainvar(RR = 4[(44+12*+4°*+2°+3%)/65° — 0.4993]/65 = 0.0042.

Here we shall use Mcintosh’s relative repeat datined as

1-VvRR
5.4 R = —F
( ) IRel 1_1/ /k

It is to be remarked that for the rank-frequendstribution the notation would
be slightly different, namely would beN, andk would beV respectively.

The richer is the text, the smaller is the repatd, i.e. the lemmas are repeated
less frequently. The results are presented in Ta3le

Table 5.3
The repeat rate of spectra

Author Text (year) RR Var(RR) RRe
E.Bachletova (Slovak) | Aby spriesvitneld2004) 0.8203 0.0051 0.1886
Iba neha(2008) 0.4414 0.0031 0.5192
. Minulescu In asteptarg(1936) 0.4992 0.0541 0.4876
(Romanian) Drum crucial(1939) 0.4086 0.0015 0.7216
Peisaj umed1943) 0.5684 0.0048 0.4452
L. Blaga lzvorul nogii (1919) 0.5895 0.0086 0.4644
(Romanian) Vara (1920) 0.6990 0.0060 0.3279
Pluguri (1922) 0.7289 0.0051 0.2925
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N. Stanescu Emaie de toama (1964) 0.6202 0.0068 0.3844
(Romanian) Inima (1965) 0.3380 0.0047 0.7075
Inchinare(1967) 0.8310 0.0074 0.2091
A.Sladkovt Ctibor (1842) 0.5444 0.0008 0.3628
(Slovak) Kykymora (1861) 0.5836 0.0010 0.3182
Sadi (Persian) Couplet (18 century) 0.5720 0.0011 0.3372
Shahryar (Persian) Ode (19 century) 0.4867 0.0011 0.4076
Hafez (Persian) Sonnets (1%century) 0.5586 0.0011 0.3496
Soheili (Persian) Farewell (1966) 0.5658 0.0028 0.3833
Love (1953) 0.4100 0.0019 0.5149
E. Muir (English) The Angel and the Gir{year) 0.6067 0.0026 0.3736
E. Muir (English) Suburban Drean(1946) 0.7761 0.0028 0.2012
C.D. Lewis In the Heart of 0.6996 0.0036 0.2960
(English) Contemplation(1938)
I. Franko Yoeo seasewcs 0.6186 0.0038 0.3432
Il. (Ukrainian) MeHl Y cHi? (1896)
V. Simonenko € 8 KoxaHHi i 6YOH, 0.6455 0.0061 0.3160
(Ukrainian) 1 cesma... (1961)
C. Malisko (Ukrainian) | ITicna npo pywHuk 0.3613 0.0017 0.6171
(1959)
S. Esenin (Russian) Mne epycmHo Ha mebs 0.6551 0.0042 0.3448
cmompemsw (1923)
Sobake Ké&alova (1925) 0.5527 0.0038 0.4124
A.Pushkin (Russian) K***  (1825) 0.5276 0.0042 0.4624
E.W. Lotz (German) Spat uber den Hausern (1916) 0.6972 0.0041 0.2789
Th. Kramer An einen unbekannten 0.6182 0.0034 0.3306
(German) Buchhéandler (year)
H. Hesse (German) Stufen (1961) 0.5643 0.0033 0.3999
J. Seifert: Modlitba na chodniku 0.5907 0.0013 0.3313
Mesto v slzach Monolog bezrukého vojaka 0.5495 0.0020 0.3784
1921 (Czech) V prednestské ulice 0.5185 0.0016 0.4408
Bései pln4 odvahy a viry 0.5277 0.0018 0.4103
Prosinec 1920 0.5388 0.0013 0.3890
http://folksong.org.nz/ E pa to hau 0.5358 0.0042 0.4020
waiata.html(Maori)
http://folksong.org.nz/ E to matou Matua 0.2934 0.0027 0.8292
waiata.html(Maori)
J. OrtenCitanka Na tomto mist 0.5107 0.0033 0.4822
jaro. 1939 (Czech) Pod kazdym slovem 0.6201 0.0055 0.3845
Ohlédnuti 0.7647 0.0056 0.2510
O malych dtech 0.7039 0.0056 0.3220
Litost 0.5253 0.0042 0.4652
Hostinka 0.5556 0.0033 0.8694
Hrob 0.7470 0.0055 0.2714
Udélej cernou mys 0.6509 0.0061 0.3864
Zavene @i 0.4419 0.0034 0.5666
Poloha 0.8756 0.0062 0.2195
Zasreni 0.6593 0.0031 0.3023
V nazlatlém vidni 0.7697 0.0047 0.2453
Nepojmenovatelné base 0.6748 0.0057 0.3230
O «i civici 0.6755 0.0050 0.2864
AZ nebe 0.7679 0.0055 0.2237
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Déy 0.6713 0.0068 0.3268
Pohadka 0.7754 0.0087 0.2826
Odhod’ Sat syj 0.7601 0.0058 0.2319
Utonula 0.6284 0.0052 0.4904
Divka v ohni 0.6818 0.0039 0.3486
J. Orten, Bései pozdniho léta 0.6923 0.0077 0.3974
Cesta k mrazu. Jablka 0.7784 0.0049 0.2786
1940 (Czech) Mala elegie 0.5917 0.0032 0.3710
Konciny sesti 0.6519 0.0062 0.4557
Divka a strom 0.5614 0.0032 0.3761
Naha divka 0.5361 0.0026 0.4017
Hrdlo pisre 0.5702 0.0052 0.4139
Modlitba 0.6124 0.0042 0.3933
Listopad 0.7264 0.0049 0.2954
Takovy smutny den 0.6751 0.0049 0.3014
Navrat 0.6328 0.0045 0.4090
Rty pis@ 0.6864 0.0048 0.3430
Holub na steSe 0.7131 0.0057 0.3111
Bily obraz 0.3697 0.0019 0.6302
Usti pise 0.5420 0.0043 0.4080
Skloi se k tra¢ 0.5912 0.0048 0.4180
Base: z kamene 0.6159 0.0041 0.3459
V mamince 0.7422 0.0084 0.3277
[. Tolik to zni 0.5403 0.0039 0.4259
1. Veliky pohyb 0.4894 0.0052 0.4858
J. Orten, Ohnice. 1941| Prvni basé 0.6210 0.0027 0.3408
(Czech) Ci jsem? 0.7491 0.0055 0.2273
KouA se... 0.6728 0.0030 0.2780
Zivot 0.6082 0.0044 0.3982
Na starych... 0.5886 0.0051 0.3743
Na zimu 0.5767 0.0046 0.4352
Zem... 0.7524 0.0032 0.2399
Vzdycky se... 0.5924 0.0056 0.5449
Kdyz tma... 0.7317 0.0041 0.2443
Po smrti 0.6501 0.0046 0.3273
Prvni noc 0.7372 0.0033 0.2828
Base léta 0.7057 0.0040 0.2702
Podzim 0.6134 0.0065 0.4336
Ta krajina 0.4877 0.0013 0.4319
V noci 0.7604 0.0076 0.3028
Potkal jsem... 0.6909 0.0075 0.3052
Base: Sera 0.4943 0.0030 0.5371
Jsem na polibek... 0.2996 0.0019 0.7649
Co mirekl kanarek 0.5086 0.0066 0.4847
Co jsem odpovet 0.6869 0.0075 0.3097

kanarkovi
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6. Order according to RR

If there is no year or approximate date, we onettéxt (e.g. Maori). It can be observed
that some writers have a monotone sequence, oties a concave or convex suc-
cession. Again, one could smooth the historicalusage but we have both a small
number of languages and a small number of poeraagh. In any case, we present the
relative Repeat rate according to the date of @reiation in Figure 6.1.

0,8 -

L 3

e I ¥ B
0,4—- \. /-\./.\.\ E/ j\: /

0,2 i ® L

1800 1900 2000
year

Figure 6.1. Relative Repeat rate according to dte df creation

It can be expected that after having many textttevriin the same year and taking their
mean of relative repeat rate we obtain a simpkalirdependence. Hence, linguistically,
repeat rate may be a constant but textologicaliy full of boundary conditions whose
exploration should belong to any text analysis.

The number of texts (and languages) is not sefficto make even conjectures.
Most probably, this work is an endless enterpride results may be different even for
a single author.

7. Conclusions

In spite of irregularities which, e.g. in physicsan be explained by measurable
boundary or initial conditions, we may conjectubatt we did not analyze enough
properties of poetry hence some of the irreguisitvill be captured by other linked
properties later on.

In some cases, e.g. in Figures 3.1a and 3.1b aneobserve an oscillating
increase, but in other ones we are persuaded thatlavnot know some intrinsic
conditions leading to the given oscillation. In erdto find them, we recommend
applying all indicators shown in the referenceshim given texts. A final result cannot
be expected but we hope that step by step we qaoagh the reality.
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The article shows merely a modest choice of pdgsisi The literature about
text analysis is very extensive. We can deduce fitmresults that mixing of data may
lead to oscillations, rather chaotic images in \Wwrsome fixed points must be searched
for. In spite of the extensive literature, thisaidine develops very slowly and yields
sometimes very deviating results.
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Analysis of the Style and the Rhetoric of

the American Presidents Over Two Centuries

Jacques Savoy

Abstract. To study the evolution of the rhetoric and largguatyle of the American presidents
from 1789 to 2017, we have analyzed all the anBtate of the UnioliSOTU) and inaugural
addresses. Those speeches present the intentidnsdicate the legislative priorities of the
Chief of the Executive. Based on this relativelyefi form, this analysis corroborates several
studies and emphasizes new trends and methods. tkiditlyears, the mean sentence length
becomes shorter to facilitate comprehension bygetaaudience. To further improve this goal,
the vocabulary becomes less complex, and the pgagef big words decreases, indicating a
preference for common words or expressions. Theorigeevolves towards a more assertive
and intimate tone with an increase in the occugearfcpronouns, particularly with the lemma
we Based on automatic classification techniques,alse observe that every president after
1961 generally has a clean and distinct style. Whgpecting all presidents, some figures show
a distinct break with their predecessors such aedlin, T. Roosevelt, Wilson, F.D. Roosevelt,
or Kennedy. A closer analysis of presidencies sitf#l reveals that, with time, governmental
speeches include more words related to humans rantdomal terms, as well as references to
God and symbolic expressionsnierica country, freedon).

Keywords: Governmental speeches, automatic classificatiomyuage models, autho-
rship attribution, stylometry

1. Introduction

The presidential function has considerably charfgad the time of the young republic
under the presidency of Washington to Trump. Tantife the broad trends of this
evolution, several studies have analyzed presiglespeeches. The number of such
addresses remains low until the early twentiethuwgn(Tulis, 1987), and their volume
rose sharply after 1945 reaching an average of speech per day under Carter’'s
presidency (Hart, 1984). This evolution can be axy@d by the growing importance of
journalists, media, and in particular, televisiBeside their number, the content and the
style of the presidential addresses has also edalveing the last two centuries. For
political scientists J. Caesar et al. (1981), “&p@gis governing” indicating the first
role played nowadays by the governmental speedhespresident must convince the
Congress as well as the citizens of his choicepmrduade them (Neustadt, 1990) that
the proposed policies are the most appropriate.ones

All addresses do not however have the same impmefaand their type and
audience vary. Faced with the impossibility of gmadg them all, past studies have
limited their investigation to speeches considesisdessential. For the United States,
such analyses focus on the ann8tdte of the Unio{fSOTU) allocutions and/or the
inaugural addresses uttered during the swearingrotedure. To supplement this
selection, certain studies add some remarks delivier a crisis context (e.g., address to
the nation after the attacks of Sept. 11th, 2001).

! Computer Science Dept., University of Neuchatelit8wiand, Jacques.Savoy@unine.ch
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Based on both past studies and using our proposetthods, this article
describes the main changes in the US presideheabric and style from Washington to
Trump using computational tools. In this view, drét is defined as the art of effective
and persuasive speaking, the way to motivate ameacel while language style is
present as pervasive and frequent forms used laptor for mainly aesthetical value
(Biber & Conrad, 2009).

The rest of this paper is composed as follows. §émond section outlines the
value and characteristics of the SOTU and inaugpeakches. To analyze this corpus,
the third section describes previous studies aadrthin methods used. In the fourth, a
set of overall stylistic measurements describes fan trends of the presidential
rhetoric evolution. In the fifth section, the paftspeech (POS) distribution is used to
differentiate the presidents’ styles. In the sibdhction, automatic classification is
applied to generate a map showing the differenedwden presidents based on their
stylistic preferences. The last section providesase detailed analysis of presidential
rhetoric and style since Kennedy (1961).

2. Selection of the Governmental Speeches

To analyze the presidential rhetoric and its evofytthe majority of studies are based
on a subset of th8tate of the UniofSOTU) addresses. Using computer technology,
the entire set can be analyzed which includes p28ches given by 43 presidents from
Washington (Jan. 8th, 1790) to Trump (Feb. 28th1720 This SOTU address is
required by the US Constitution (Article I, SectiB) where it is mentioned that the
president must provide information to the Congralssut the state of the Union and
“measures as he shall judge necessary and expédsarth an address provides both
an analysis of the current situation, indicatesptesident’s priorities and presents the
legislative agenda for the coming year. All of thame available on the internet (e.g.,
www.presidency.ucsb.edu or MillerCenter.org) andaamotated version of the 20th
century addresses was recently published (Kalb &rBe2007).

The following reasons explain the importance ef$hate of the UnioSOTU)
addresses. First, the United States occupies digo2f global importance, con-
sequently the president's vision transcends tleeasts of a single country. Second, this
set of governmental allocutions covers a periodnspe more than two centuries
allowing us to analyze the evolution of the rhetoand style. Moreover, they are
delivered in a relatively stable institutional cext; reducing some factors of variation.
Fourth, several of these speeches have outlinedisant political positions such as the
Monroe Doctrine (1823), the four freedoms (F. D.oRevelt in 1941), or the war
against poverty (L. B. Johnson in 1964). More rdégerthis allocution was an op-
portunity to introduce new phrases such ads' of evil (G. W. Bush in 2002). Several
studies describe in detail the institutional anditigal context of these speeches
(Kolakowski & Neale, 2006), (Hoffman & Howard, 2007{Shogan & Neale, 2012).

As a second major source of US government spegphegous studies have
considered the 58 inaugural addresses utterec digiinning of each term by each of
the 40 elected presidents. This set begins withfite allocution (Apr. 30th, 1789)
uttered by Washington and ends with the allocutibiirump (Jan. 20th, 2017). For all
of them, the oral form was chosen and the general &ind topics are more diverse than
with the SOTU speeches. They often present the wigjectives for their term in the
White House, expose their intentions regardingifprepolicy, and give broad guide-
lines fixed for the new administration. Howevereithlengths show some variability.
For example, the second inaugural speech of Washir{lylar. 4th, 1793) includes only
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four sentences (145 words) while that of W. Hamigblar. 4th, 1841) was the longest
with 8,356 tokens. A complete list of the selecdpdeches is provided in Table A.1 in
the Appendix.

One can consider that (oral) speeches delivereithidyresidents correspond to
an oral communication form while (written) messafgeg., sent to the Congress) must
be categorized as a distinct text genre. Howevennantioned by Biber & Conrad
(2009, p. 262):

“Language that has its source in writing but perfed in speech does not neces-
sarily follow the generalization (written vs. oraljhat is, a person reading a
written text aloud will produce speech that has lthguistic characteristics of
the written text. Similarly, written texts can bemorized and then spoken”.

If one considers the president as the author sgegech, one does not take this
literally. It is known that behind each importadipcian one can usually find a team of
ghostwriters (Humes, 1997). For example, under Kdgis presidency, the main
ghostwriter was Sorensen (Carpenter & Seltzer, }9viAdison & Hamilton behind
Washington, and Favrea& Keenan behind Obama. However, though some pasid
were actually the author of their speeches (eiggdln), the tenant of the White House
is involved more or less intensively in draftingithimportant speeches (Hume, 1997).
The websiteYouTube.cofhprovides some video showing the preparation ofesain
Obama’s SOTU addresses.

Finally, this analysis ignores two tenants of twhite House (W. Harrison
(1841), J. Garfield (1881)) because they just attesne inaugural allocution, without
any SOTU addresses, as their terms were limiteal f'®v months. Moreover, in this
study one can find only two speeches uttered bynpr(with a length of 6,252 tokens,
the smallest over all remaining presidents); theeefthe findings related to the last US
president must be taken with prudence.

3. Related Work and Methods

To analyze the rhetoric and style of presidentiaitimgs, the first quantitative
linguistics studies focused on the word usagesthedt frequencies (Baayen, 2008,
Jockers, 2014, Popescu et al., 2009). As the Hntisguage has a relatively simple
morphology, working on inflected forms (e.gvg us ours or wars, war) or lemmas
(dictionary entries such age or war from the previous example) often leads to similar
conclusions. If the definition of a lemma is cleéwe term “word” is usually ambiguous.
The expression word token (or simply token) reter&n occurrence or instance of a
word type (or type). For example, the sentenceat¥ & man with a saw” counts seven
tokens for five word types (I, saw, a, man, witajd six lemmas (I, (to) see, a, man,
with, saw). In this study, the statistics are usuadmputed based on lemmas.

For Biber & Conrad (2009), a stylistic study shibbke based on ubiquitous and
frequent forms. As an operational definition, ouralysis is based on thle most
frequent word types or lemmas, wih= 200 or 300, values that have been justified in
author attribution studies (Burrows, 2002), (Saz@15a).

Simple frequency analysis may report interestisgeats of the evolution of
presidential style. For example, Figure 1 illustgathe evolution of the relative fre-

2 ). Favreau comments his ghostwriter job at wwwiyloe.com/watch?v=zFbaesLEa4g
® See at www.youtube.com/watch?v=FxwcJx0-21E thénbethe scene oBtate of the Union
address of 2012, or at www.youtube.com/watch?v=RéR®/Q0 for the SOTU 2014.
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quency of the definite determintdre and the lemmave Until Taft's presidency, some
stability can be observed with a maximum for théedainer reached by Q. Adams
(9.9%). For the pronouwe, a maximum is reached under Carter’s presidend?¢}
and this frequency remains relatively high andlstalier this extreme value.
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Figure 1. Evolution of the relative occurrence frequencyha lemmashe andwe

In addition, a simple study may focus on the mesantence length (number of tokens).
The presence of long sentences indicates a suiaséahteasoning or specifies the
presence of detailed explanations. Even if a loagtence is required, its length is
usually not conducive to an easy understanding.

Word length is another indicator of a message’mmexity (Hart, 1984),
(Tausczik & Pennebaker, 2010), the longer the wattiis higher the complexity. Of
course, a simple count of the number of lettermdicate the word complexity should
be taken with caution. The letters are not thectlisonstituent of the word (a role
played by the syllables or the morphemes). Moreawer graphophonic relationship is
not direct and simple in the English language. Minatess, Lakoff and Wehling's
study (2012) indicates a relationship between tloedwength and word complexity
analyzed be y the receiver.

“One finding of cognitive science is that words ddkie most powerful effect on
our minds when they are simple. The technical texribasic level. Basic-level
words tend to be short. ... Basic-level words arelyasmembered; those
messages will be best recalled that use basic-lajuage.” (Lakoff &
Wehling, 2012, p. 41).

Based on this finding, the frequency of word typesposed of six letters or

more indicates the use of a rich and sophisticabedbulary (Tausczik & Pennebaker,
2010). Of course, this limit of six letters is drary and another value can be used with
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an alphabet-based language. For the Chinese laadnesgd on sonograms, or for the
Korean based on syllabic system (called Hanguig, Itmit can be fixed at one or two
characters In fact, Lee et al. (1999) found more than 80%Kafean nouns were
composed of one or two Hangul characters, and foné€3e, Sproat (1992) reported a
similar finding.

In conclusion, a text or a dialogue with a highceatage of big words tends to
be more complex to understand. L. B. Johnson razednthis rhetoric problem by
specifying to his ghostwriters: “I want four-lettesords, and | want four sentences to
the paragraph.” (Sherrill, 1967).

Our two last measurements (i.e. mean sentencéhlamgl word length) are not
fully independent and a relationship does existvbet them, known as the Arens’ law
(Grzybek et al., 2008). However, the words arethetdirect constituents of a sentence
but only through phrases or clauses. Therefore,réfetionship is less direct than
expected.

To complement these frequency measures, MulleBA)l%lemonstrates the
significance of studying the specific vocabulary & given author (or a period), by
defining a measure of lexical specificity. This eggch was used for analyzing the
political vocabulary in France, Quebec, and Canaddbé & Moniére, 2003; 2008).
Using this measure, the lexical specificity of tiferent French presidents or prime
ministers can be detected. Moreover, this measneot limited to words, but can
include punctuation marks, or larger component$ sag word bigrams, trigrams or
noun phrases (Savoy, 2010; 2016).

Other studies focus more on the Part-Of-SpeechSjP¢ategories and their
distribution. In this case, the automatic morphailabtagging software (Manning &
Schitze 1999) can be used to assign to each wked t syntactic and morphological
label. For example, in the tagged sentencerri/beginsysz with/IN our/ PRFS
energylN” we find labels attached to noungy( common noun, singulamNs common
noun, plural), proper namesNP), verbs B dictionary entryysz for present tense, 3rd
person, etc.), adjectivesj( pronouns KrRP, prepositions i), or adverbsKB). This
information can be employed to impose useful cai#s for generating noun-phrases
(bigrams or trigrams). For example, the pattefaN or NN-NN can extract the bigrams
clean energy new jobsor nuclear weaponsConsidering only the most frequent
bigrams results in uninteresting patterns suabf &se, in the...

Finally, several studies have suggested measthrendistance between two texts
based on a predefined list of words, or khmaost frequent word types or lemmas (with
k =50 to 1,000, (Burrows, 2002)) or simply accogdin the whole vocabulary (Labbé,
2007). Such measures have been used to deterneimeahauthor of a given document
or text excerpt (Labbé, 2007), (Savoy, 2014). Kmgvthe distance between docu-
ments, an automatic classification algorithm (Baay#008), (Jockers, 2014), (Arnold
& Tilton, 2015) can visualize similarities betwetaxts (or sets of texts) written by the
same author. This allows one to draw maps showiegstylistic similarities between
presidents (as shown in Section 6) or draw graplffinities according to the main
topics of their speeches (Savoy, 2015b). Othenesuaffer similar approaches to detect
and monitor topics over time (Rule et al., 2015)oross scientific journals (Mimno,
2012).

* Instead of considering directly the sinogram ce thangul character, one can count the
number of strokes required to draw the correspandiaracter.
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As another form of rhetoric analysis, several EsiGttempt to regroup several
word types under a semantic tag. For example, utitercategorySymbolism the
DICTION system (Hart, 1984), (Hart et al., 2013¢ludes a list of words related to
country (e.g.,America, natiol, ideology (e.g.freedom, peace, rightsor generally,
political institutions or concepts (e.g@overnment, layv In a similar way, the system
LIWC (Linguistic Inquiry & Word Count) (Tausczik &ennebaker, 2010) regroups
terms under syntactical, emotional or psychologiedégories. Such word classes may
correspond to specific grammatical categories,(&rgt person singular denoté&elf(l,
me, mine, n)y, broader ones (e.g., personal pronouns) as agethore complex ones
(verbs in the future tense, auxiliary verbs). Wstbme semantics, the LIWC system
defines the inclusive class (under the lalmall) (e.g.,add, and, both or exclusive
category Excl) (e.g.,except, or, but, without As more pertinent categories, we may
encounter positive emotionBgsemd (e.g.,happy, hope, peag®r negative legemd
(e.g., humiliat*, war), Cognition (e.g.,admitted, perceijeor terms related téluman
(e.g.,family, friend, child). More details are given in (Tausczik & Pennebai®10),
(Hart, 1984). Those semantic categories will beluseSection 7 to analyze the rhetoric
of the presidencies since 1961.

As examples of the usefulness of such categakieseproduce below a passage
having a high density in the categdPpsemo(words in italics, G. W. Bush), and a
second text excerpt showing a high degree in ttegoayAffect(Reagan).

“For thebrave Americans who bear the risk, no victoryfige from sorrow. This
Nation fights reluctantly, because we know the el we dread the days of
mourning that always come. We segabace We strive forpeace And some-
times peacemust be defended.” G.W. BusBtate of the UnignJan. 28th,
2003.

“People of the Soviet, President Dwight EisenhowsTo foughtby your side in
World War Il, said the essentiatruggle “is not merely man against man or
nation against nation. It is man againgr.” Americans are people @eace If
your government wantpeace there will bepeace We can come together in
faith andfriendshipto build asaferand farbetterworld for our children and our
children's children.” R. ReagaBtate of the UnignJan. 25th, 1984.

4. Overall Stylistic Measurements

To define an overall measurement of the style,ouaristudies have proposed different
measures. As a first indicator, one can consider rtfean sentence length (MSL)
reflecting a syntactical choice. The sentence batied are defined by the POS tagger
(Toutanova & Manning, 2000) and correspond to ‘fsgfo punctuation symbols
(namely periods, question and exclamation marksyally, a longer sentence is more
complex to understand, especially in the oral comgation form. Using thé&tate of
the Union addresses given by the Founding Fathers, thisageewvalue is 43.9
tokens/sentence while the mean over all president33.3, as depicted in the last
column of Table A.2 (shown in the Appendix). Withuimp, the mean sentence length
decreases to 20.5 tokens/sentence. These exangget)er with Figure 3 (see below),
clearly indicate that the style is changing overei Currently, the preference goes to a
shorter formulation, simpler to understand for dlieience.

® In this study, measures, rhetorical, or stylisiiticators are shown in italic and are capitalized.
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As a second global stylistic measurement, the #aqu of big word:
(composed of six letters or more, and denoted BWAf) be analyzed (Tausczik
Pennebaker, 20104 text or a dialogue with a high percentage g words tends to t
more complex to underste. With this measurement, Eisenhower has the higheat
(36.1%) over all presidents while H. Bush presents the lowest (25.( (values
depicted in Tabl&.2 in the Appendix. As a general trend, one can that recent
presidencies (from Reagan) tend to employ lessamigls, in an attempt to simpli
their formulations and produce less complex exjlane.

Figure 2 depictshese first two stylistic measurements wthe mean senten:
length (y-axiscomputed according to the number of tokens) angéreentage of bi
words in the addresses delivered by all presides-axis). On the top, one can find tl
Founding Fathers (with Madison depicting the high@&an sentence length (4!
tokens/sentencg)and below them the presidents of the 19th cg. On the bottom
left, we see the contemporary presidents (Obamrr H. Bush, and Clinton) opting fc
short sentences and few big wc. On the extreme right with a large percentage of
words, we discosr Hoover (192-1933) and Eisenhower (193361) depicting thi
largest percentage of big words (36.. Trump presents the second smallest n
sentence length (20.5 tokens/sentence), slighthertian C H Bush (18.€.
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Mean Big Words (in %)
Figure 2. Relationship betweemean sentence length (MSL, yigxvs. percentage
big words (BW)(> 5 letters, -axis) based on th®tate of the Unioand inaugura
addresses

As a thirdstylistic indicator, the lexid density (denoted Lpcan be used to reveal t
informativeness oé text (Biberet al., 2002), (Hewings et al., 2009he formulation i¢
shown in Equatiod where the variabin(t) indicates the total number of tokens (or
text length) of a textt, function words(t)the number of function words i,
lexical word(t)the number of lexical words it. This latter set is composed of nou
names, adjectives, verbs, and adv. On the other hand, function words regroup
other grammatical categories, hamely determiners, the, this), pronouns (e.gyou
us), prepositions (e.gto, in), conjunctions (e.g.and, or), modal verbs and auxilia
verb forms (e.g.has would, can). The list of functional words for the English langes:
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contains 273 entries. As depicted in Equation 5 D value is given in percentage
over the number of tokens.

lexical word( 1) _q functional word )t
n(t) n(t)

A relatively high LD percentage indicates a mavenplex text, containing more
information. Over all presidencies, the LD valuasies from 50.3% (Eisenhower) who
focusses more on topical forms and expressionstimanal value of 41.5% (Wilson).
For the last presidents (since 1980), this valuelatively stable and around 47% as
shown in Figure 3.

The TTR (Type-Token Ratio) or the relationshipwesn the vocabulary size
and the number of word types (Baayen, 2008), (Rapesal., 2009), (Mitchell, 2015)
corresponds to our last global stylistic measulighhvalues indicate the presence of a
rich vocabulary showing that the underlying texp@ses many different topics or that
the author tends to present a theme from sevegiésmith different formulations. To
compute this value, one can divide the vocabulag ghumber of types) by the text
length (number of tokens). This estimator has tlavbdack of being unstable, tending
to decrease with text length (Baayen, 2008). Toicavihis problem, a better
computation is provided in (Covington & McFall, ZDlor (Popescu, 2009) that suggest
taking the moving average of TTR denoted MATTR.sTbomputation technique has
been adopted.

LD(t) = (D

Figure 3. Evolution of lexical density (LD), big words (Bvénd
moving average type-token ratio (MATTR)

An overview of the values of these four stylisticlicators is reported in Table A.2 for
some presidents. In this table, the largest vadweslepicted in bold, while the smallest
are shown in italic. From this data, Washingtonileix a high MATTR value (41.2%)
compared to Wilson (1913-1921) (36.8%). As otheesmlents presenting a rich
vocabulary, one can mention Kennedy (41.2%) orrifisever (41.1%). On the opposite
side, Wilson employs a simple vocabulary with a RMTTR value (36.1%), as well
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as Nixon (34.8%) or Monroe (35.9%). For this stidisneasurement, the evolution is
not related to the time but corresponds more teragmal choice.

5. Part-Of-Speech Distribution

After applying the Stanford POS tagger (Toutanaval.e 2003) over the inaugural and
SOTU addresses, Table 1 shows the percentage lofgeammatical category for some
selected presidents. In this table, the largestiegslare depicted in bold, while the
smallest are shown in italic. The last line undee tabel “Other” regroups other
categories such as punctuation marks, numbers,dgndollar signs, or foreign words.

A first analysis indicates that nouns and adjestivepresent a high percentage
of Eisenhower’s addresses. This emphasis on nam$e justified by a real need for
explanations. A lower frequency characterizes Limsoor Trump’s speeches. Names
(second row) are used frequently by Trump. Proncamesvery frequently used by
Clinton and Obama, especially with the lemwe(see Figure 1). The verb and adverb
categories also occur frequently in Obama’s spexchdicating that these remarks are
more oriented towards action (these two findinggegils a new perspective on the
sentence:yes, we cal). To a lesser extent, this finding can be apptedlinton while
Kennedy (JFK) tends to use this part-of-speech laskigh usage of verbs indicates
dynamic thinking characterizing a person who aredya new problem from its hist-
orical forces or developing perspective (PennehaRe09). A high occurrence fre-
quency of determiners and prepositions charactetlee first presidency (Washington),
a finding that can also be seen in Figure 1. Thesecategories characterize longer
syntactic constructions. Since the ‘80s (Reagaresigency), their use decreases and
the adopted style favors shorter sentences witlgtzeh occurrence of pronouns. This
facet corresponds to a more direct tone, tryingstablish a close personal relationship
with the audience.

Table 1
Percentage of various POS for some selected presete

Wash. | Linc. (Wilson | Roos.|Eisen.| JFK |ReagaglintonrObamaTrump
nour | 19.¢ | 18.z | 19.¢ 20.¢ | 227 | 21k 20.1 | 19.5| 19.€ | 18.7
name| 3.C 4.1 1.8 3.C 3.€ 34 3.€ 3.¢ | 3t 5.€
pror.| 5.7 4.¢ 7.8 6.7 5.t 6.5 8.2 9.t 9.1 8.C
ad,. 7.4 7.€ 7.C 8.5 9.4 8.4 7.5 7.C | 6.5 6.€
vert | 14.¢ | 14.€ | 15.C 13.€ | 13.Z 12.¢ 14.¢ | 15.4| 16.5| 15.1
advern 3.8 5.C 4.7 4.1 3.8 4.2 4.8 4€ | 5.2 | 4.7
dei. 12.¢ | 12.2 | 11.C 11.C | 10.: 10.1 9.C 8.¢ | 8. 8.1
prer. | 19.2 17.€ 17.5 16.7 | 15.7% 14.5 14.C | 14.C| 13.2| 12.5
cool. | 3.5 4.C 4.¢ 4.1 3.7 4.7 4.1 3.8 4.1 4.t
othel| 9. 11.5 9.5 11.2 | 12.C 13.7 13.¢ | 13.5| 13.2| 15.1

To verify how each presidency can deviate fromygreeted average style, we generate
a centroid distribution over all POS tags by conmuthe mean distribution over all 43
presidents. Using the chi-square test (Conover1)19¥e found that each presidency
deviates significantly (p < 0.001) from this cemdrdistribution. The closest presidency
to this mean profile is J. Adams (1797-1801).
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To better visualize the relationships betweenR&S categories and the pre-
sidents, a principal component analysis (PCA) (Baay008) has been applied on the
data depicted in Table 1 (with some additional ipesscies) using the R software
(Jockers, 2014). In Figure 4, the horizontal axigpobasizes the contrast between the
pronouns (and punctuation) appearing on the extrgghg and a group composed by a
combination of prepositions and determiners (the tabels are also superposed)
depicted on the left. At the ends of this axis, ea® observe the opposition between
Trump (and, to a lesser extent, Clinton and G. &sB on the one hand and, on the
other hand, T. Roosevelt (and, in part, Washingtés) indicated, this first principal
component axis represents 44.1% of all variabilitiajle the vertical axis adds 19.3%.
Thus, Figure 4 illustrates 63.4% of the total vac& Along this second axis, the verb
appears on the top with Jackson and Obama as eepa&ses. On the bottom, we
encounter the group of nouns and adjectives, wignriedy and Eisenhower as
figureheads.

4 2 0 2 4
L l l l
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<
=]
verb
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~ Washington Obama -~
A R
So° — Jefferson
S epersitioer Lincoln
& POIkWHson adverbH Bush
o . _
o Nixon
i< Clinten pronoun
§ Trumgp|
g g o
1S
3 T_Rposevelt name
% Reagantion
% Bush $
-E number punctuati
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- ¥
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Eisephower
T T T T
-0.4 -0.2 0.0 0.2 0.4

<- First Principal Component (44.1%) ->

Figure 4. Principal component analysis (PCA) based on 8 Histribution based on
the State of the Unioand inaugural addresses.

On the right part of Figure 4, we can observe geemt presidents with Clinton, G. H.
Bush, Obama, and Trump, and just below ReaganGanl. Bush. These presidencies
are using pronouns, verbs, adverbs, numbers, amctyation symbols more frequently
(their sentences are shorter, implying more faps}.

On the top left part, the early presidencies agrauped with Washington,
Jefferson, and Jackson, using more determinergeembsitions. The average speech,
located in the center of the figure, does not reaekear representative. In this neighbor-
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hood, one can see Nixon, and Wilson. Figure 4 aidicate that Eisenhower’s and
Kennedy’s presidencies were clearly different fribra others. Both are located on the
bottom corresponding to speeches presenting motm-pbrases (nouns and ad-
jectives).

Finally in this figure, the affinities between pr@ents do not follow a political
party affiliation. For example, we find groups fardhby a representative of each party
(e.g., G. H. Bush — Clinton or Eisenhower — Kennedye subdivision into clusters
seems to correspond better to a temporal proximifinding confirmed by Rule et al.’s
study (2015).

6. Automatic Clustering Based on Stylistic Features

To globally compare the different presidential stylthe intertextual distance between
two texts have been computed according to Labb&®hod (2007). With this metric,
the returned value depends on the overlapping legtwee two texts and varies between
0.0 and 1.0. Between these two extremes, the distaepends on the number of
lemmas in common on both texts and their frequendrethis study to represent each
presidency, a profile is generated by concatenatlhgddresses delivered by a given
president.

According to Labbé’s definition, the intertextuhstance between Profile A and
Profile B is given by Equation 2 in whichaV(or Vg) indicates the vocabulary of
Profile A, tfia (respectivelytfis) denotes the term occurrence frequency ofittmevord
type in Profile A, anaha (respectivelyng) the length of Profile A (humber of tokens).

dist(A B) :Zi D It -t

A 16VA0Vg
(2)

This formulation assumes that both texts havestime lengthrx = ng). This is
however rarely the case, and one needs to redwcdatbest text (assuming it is
Profile B) to the size of the smallest one (Prafilen our example). To achieve this, the
term frequency of each word type belonging to #rgdst text is modified as follows:

tfis = tfig = 4/, 3)

To reflect only the stylistic aspects, each peofd represented by the top 300
most frequent lemmas occurring in the SOTU andgneal addresses. Applying this
distance measurement for each pair of profilespltain a symmetric matrix (43 x 43
= 1,849 values). Just showing all these values doegrovide a useful picture. On the
other hand, this information can be used to applhaatomatic classification (Baayen,
2008). The result, depicted in Figure 5, allowstaiddiscover the clusters generated
based on similar stylistic profiles.

In Figure 5, the distance between each presiderisualized by a technique de-
rived from genomic trees (Paradis, 2011), more ipefc using the nj() function
(Rzhrtsky and Nei1l993), (Gascuel and Steel, 2006) available in Rk@is, 2014). In
this picture, the line length joining two presidens proportional to the distance
between them. For example, to go from Lincoln toikedy, we must travel a greater
distance than between Lincoln and Roosevelt. Bintdl be on the left or the right, up
or down, does not matter. This position is selettedllow a better overall visualize-
tion.
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In this figure, the longest distance (0.337) canfdend between Obama a
Q.Adams, and the second largest (0.334) links ClintmrQ. Adam. The shortest
distance (M66) connects Jackson with his successor van Buvkile the secon
(0.075) joins the two Cleveland presidencies (-1889 and 1893-897.

Following a movement from bottom to top, the presid are place almost in
chronological orderOn the bottonof the figure, the first group includes the Foumg
Fathers (Washington, Adams, Jefferson, Madison Monroe).This group covers th
period from 1790 to 1823 closer inspection reveals that Monroe is a lidiefurther
apart from the kernel formecy the first four presidentglthough the stylistic distanc
is still small among these five presidents, thatjgal vision of Jefferson or Madisc
(limited federal power) is different from that skdrby Washington and J. Adal
(strong federal governmgn

Obama

H BushClinton
J Trump
n

\ \
Roosevelt \

Kenned].f

Harding

Wilson

Coolidge

Hoover _ -
-

T Roosevelt  __ |

Lincoln ______J
| A Johnson

Pierce

f:I.'mDre —QAdams
T

T .. Taylor

Cleveland 2 // AT
Srrson ! |".|

Jac.fcﬂcrrelnl \ I"., h

wasnmghw;ﬁ{

Jefferson

Figure 5. Tree representation of stylistic distances betwhberpresident profiles (wit
k = 300 most frequent lemmas) based orState of the Unioand inaugural addres:.

The second pertbcomprising the years 18-1845 is located just ane lef, formed by
the Democratic trio Jacks-Van Buren-Tyler. On the right, andbsely relate, we can
find the clusterPolk (184'-49) - Buchanan (1857-1861) and tiMéhig duo Taylo-
Fillmore (1849-1853)Justabove, the pair Q. Adams (182829) andPierce (1853-
1857 share a common style but with some temporal nits. Finally, one can see /
Johnson (1863:869) as an isolated figure havia district style.
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On the left, beginning with Arthur (1881-1885), vean find a group of
presidents (Grant, Hayes, McKinley, Taft, Clevelaadd B. Harrison) covering the
period 1869-1913. Except for the two terms of Cland (1885-1889, 1893-1897), all
are Republicans and form a fairly homogeneous gbaged on stylistic considerations.

Above this large cluster, we find a sequence dsigients having a style
significantly different from each other. The fiiist this series is Lincoln (1861-1865)
who owns a style usually considered as the moaitibela In Figure 5, this president is
clearly located further away from presidents cawgithe same time period. A. Johnson
(1865-1869), who succeeded Lincoln, also preseptaticular style that is closer to his
predecessors. From a stylistic evolution pointiefw A. Johnson’s presidency marks a
step backward.

Within the first half of the 20th century, threeepidents clearly stand out from a
stylistic point of view. First, T. Roosevelt (190909) depicts a large distance with his
predecessor (McKinley) and his direct successoft) Tlaoth appearing in the group of
presidents covering the period 1869-1913. Secorildow/(1913-1921) modernizes the
presidency; the United States become a great pawséing to play a global role (Nye,
2013). Wilson adopts a clearly distinctive stylentedp him in achieving this goal. The
third innovative president is F.D. Roosevelt (1938k5) whose style stands out clearly
from its predecessors (Coolidge and Hoover) bodatkd between T. Roosevelt and
Wilson. Harding (1921-1923) also appears as owairdistinct style compared to the
others, but his presidency was judged as one oivtiret in US history (Riding et al.,
1997).

From 1946, each presidency depicts a pretty disstyle that the next section
will describe with more detail. As exceptions, wancfind the binomial Truman-
Eisenhower or the strong similarity between Clintord Obama. A quick inspection
reveals that the presidents appear in almost pgediemnological order; the first
exception is L. B. Johnson appearing after NixordFdhe second is G. W. Bush
located closer to Carter, and the third with Truwim is located close to G.W. Bush.
Figure 5 also highlights the impact of the stylek&nnedy, inaugurating a brighter
presidential style located at a farther distanomfhis predecessors.

7. Analysis of the Presidential Styles Since 1961

This last section analyzes with more detail theahe and presidential style since 1961
(Caesar et al., 1981; Hart, 1984; Tulis, 1987; Nais 1990; Gelderman, 1997; Kalb &
Peters, 2007; Greenstein, 2009). To limit this ysia)] Ford and Carter’s presidencies
will be ignored. The main indicators used in oumparison are reported in Table 2,
with the mean over these nine presidencies indicgatéhe last column.

In this analysis, a selected set of semantic caiteg) defined by the DICTION
(Hart, 1984; Hart et al., 2013) or LIWC system (Sezik & Pennebaker, 2010) have
been used. Such lists may regroup specific grancalatategories such &elfdefined
by the word tokensl,(me, my, ming tokens related to a given topic (elgumanwith
(e.g., child*, family, friend), or Social with (e.g.,societ, speak tell, teanj), terms
denoting an emotiorPosemowith (e.g.,hope win, bes), Negemawith (e.g. fear, tear,
sadnesp or other rhetoric aspects such @sgnitive mechanism (e.g¢ause think
organize realis*), Concretenesgvords (e.g.bank college troop, police®) or Tentative
language forms (e.gnaybe perhaps appeal).

From these indicators, one can build a centrdi@seng the average president
by computing the mean over all measurements. Apglyihe chi-square test (Conover,
1971), we found that each presidency described abler2 deviates significantly
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(p <0.001) from the centroid distribution. The sdst to this average presidency is
Reagan.

Kennedy's presidency corresponds to an intelldigtiailliant, but impersonal,
style. His rhetoric will inspire and motivate a ioat and, thanks to the absence of
excessive patriotism (the loweSymbolimvalue: 1.8%, see Table 2), this motivation
wins throughout the Western world. For Pennebaketl), Kennedy owns a complex
thinking, able to convey complex problems and ideaa rhetoric that the people can
understand (highest value in the categbeyntative 1.8%, see Table 2). As reported in
Table 1, this presidency presents a higher pergentd noun phrases (nouns and
adjectives), and a low percentage of verb phragabg and adverbs). Kennedy’s tone
is also reflected by the frequent use of words giltg to theExclusivecategory (e.qg.,
but, rather, without (2.4% indicated in Table 2, with a mean overnire presidencies
of 2.1%), Causal (e.g., because, effegtand negation (e.gnot, never 1.4%, mean:
1.2%). On simple measures, the Kennedy presiden@sb characterized by greater
complexity (longer sentences and a relatively liglcentage of big words as shown in
Figure 3). His Type-Token Ratio (MATTR) is high&l(5%) than the average (38.3%
reported in Table A.2) indicating a richer vocalylaAs for Truman, the lemmwae
(we, us, ourkgis significantly over-used (see Figure 1) comgaceprevious presidents.

Table 2
Percentages of different semantic categories foresoresidents

JFK |Johnson| Nixon | Reagan| H Bush|Clinton Bush [Obama| Trump | Mean
Self 0.7 1.6 1.3 11 2.0 15 0.9 1.2 0.9 1.2
Incl. 9.0 9.5 8.6 9.5 9.7 9.5 10.3 9.3| 11.0 9.6
Excl. 2.4 1.9 2.0 2.0 2.2 21 15 2.6 18 2.1
Negat.| 1.4 1.0 11 13 12| 1.0 1.0 15 11 1.2
Symbg 1.8 2.4 3.2 2.8 2.4 2.5 3.1 22 34 2.6
Cogn.| 195 20.1 18.3 194 21.0 | 204 20.2 20.7 20.5 20.0
Humar 5.7 7.1 6.4 7.5 7.5 8.8 7.9 79 9.2 7.6
Concr| 4.3 5.0 4.3 4.7 4.5 5.3 51 54| 6.1 5.0
Tenta.| 1.8 1.7 1.4 1.4 15 15 14| 1.8 0.8 15
Social| 8.4 9.8 9.3 10.4 10.8 121 11.4 10.8 12.4 | 10.6
Posem 4.2 3.9 4.4 4.9 4.4 4.4 5.2 4.0 4.7 4.5
Negem 2.3 1.9 1.6 1.8 1.7 1.6 3.0 1.7 2.0 1.9

With L. B. Johnson, the presidential style becormese direct, simple, and popular.
His lexicon complexity goes down to a LD value & .26 (compared to 48% for
Kennedy or 50.3% for Eisenhower). At the level efgpnal pronouns, we can detect a
clear increase in the first singular pronolim{e, minge 1.6% as reported in Table 2), a
characteristic that will also be overserved undeHGEBush'’s presidency.

With Nixon, the presidency becomes imperial actmydo the bestselling title
“The Imperial Presidenty(written by A. M. Schlesinger). The rhetoric baces
clearly assertive, optimistidPpsemoof 4.4% comparted to 3.9% for Johnson), and
relies on familiar words. The MATTR value is 34.8#te second lowest value over all
US presidents (Polk presents the minimal MATTR galith 34.2%). Moreover, the
LD value decreases to 43.5% compared to 45.2%otamsbn. Another facet of Nixon’s
style is the recurrent use of terms belonging &S#lfcategory (shown in italics in the
following example):
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“l know these have no ideology, no rac&now America.l know the heart of
America is goodl speak frommy own heart, and the heart wiy country, the
deep concern we have for those who suffer and tivbesorrow.l have taken
an oath today in the presence of God amnycountrymen to uphold and defend
the Constitution of the United States. To that ohathow add this sacred
commitment: shall consecratey Office, my energies, and all the wisddntan
summon to the cause of peace among nations.” Ronifirst Inaugural
Address, Jan. 20th, 1969.

The pronour is usually more frequent in the SOTU addressesuime.3%) than in the
inaugural allocutions (mean: 0.9%). Thus the ow-of theSelf category in this
passage extracted from his inaugural address ispertent of the speech type.
Moreover, in Nixon’s addresses, the verbs are gaitgd more frequently in the present
tense (see previous example). Hart (1984) alsotpaut that Nixon can be seen as a
demagogue, being the president using familiar temose frequently, using a limited
vocabulary and promotin§ymbolisn(3.2% in Table 2 compared to 1.8% for Kennedy
or 2.4% for Johnson).

With Reagan, America discovers the Great Commutmicghut not a great orator
or a great style master) (Hart, 1984). This pretdid@s perfectly on television,
accompanying his speeches with a voice and phygiedence which provides an
undeniable emotional embellishment. Seen as hosiesiere, and believing in simple
values, the president knows how to adapt his speecthe context. Using fewer
adjectives than his predecessors (see Table Willemphasize simple phrasesvg've
come to a turning poihtor "we've tried to fight inflatiof) using a rather limited lexicon
(a low MATTR value of 39.7% compared to 41.5% foerKedy). This familiar
vocabulary includes a large proportion of termatedd toHuman (e.g.,child, parenj.
For this category, Table 2 indicates a percent&@e586 for Reagan compared to 6.4%
for Nixon, of 5.7% for Kennedy. In addition, Rea@araddresses contain more
symbolic (e.g.freedom Americg, and religious expressions (etgmplg as shown by
this example.

“If wedo that, ifwe care whabur children andour childrens childrenwill say
of us if we want them one day to be thankful for whee did here in these
templesof freedomwewill work togetherto makeAmericabetter forour having
been here, not just in this year or thiscadebut in the next century and
beyond.” R. Reagaigtate of the UnignJan. 25th, 1983.

One of Reagan's features is the higher proportioneobs (in Table 1, 14.9% for
Reagan compared to 12.8% for Kennedy), and wordisating Action (e.g.,achieve,
deliver, recommend, teachWith Reagan’s presidency, references to Godelagion in
general, become significantly more frequent, a atet aspect followed by his
successors as illustrated in the following passage:

“l ask you to bow your headskleavenlyFather, we bow our heads and thafdk
for Yourlove. ... Make us strong to dourwork, willing to heed and heafour
will, and write on our hearts these words: "Use poww help people." For we
are given power not tadvanceour ownpurposesnor to make a great show in
the world, nor a name. There is but one just uspoofer, and it is to serve
people. Help usememberLord. Amen” G. H. Bush, Inaugural address, Jan.
20th, 1989.

In fact, Reagan is the president using the t@wd most often with a relative frequency
of 1.15%., followed by G.H. Bush (0.57%0), G. W. Bug0.49%.), and Obama
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(0.47%0). This reference introduced more frequeatiger Reagan’s presidency is now
part of the vocabulary of contemporary presidents.

According to Hart et al. (2013), the language ofHG Bush’s presidency is
accompanied by a greater emphasis on patriotishgioes language (see example
shown above), and references to citizens and pe®pke rhetoric is mainly assertive
with an absence of doubt. The president employsptbaouni frequently Self 2%
compared to a mean of 1.2%) and presents the highkse in the categor€ognitive
(21% in Table 2). We can observe a slightly largesportion of verbs (15.5%), a
grammatical category that will increase with thextneresidents (as indicated in
Table 1). Overall, G. H. Bush’s presidency is alkaracterized by a low percentage of
big words (25.6% compared to a mean of 31.5%, sédeTA.2), and a very short mean
sentence length (18.8 tokens/sentence), the smadlese over all US presidencies (see
Figure 2).

With Clinton, America knows the birth of the dajiteconomy, but also a
president who is faced with an impeachment procep@iewinsky scandal). Clinton
remains however one of the most popular presiderntis a rhetoric combining a
realistic tone (colloquial, concrete, with an ie®r in theHuman (8.8% in Table 2
compared to a mean of 7.6%)), that avoids compbemdilas. The MATTR indicates
one of the lowest values (36.6%) since 1945, siggal limited vocabulary and a clear
tendency to repeat the same formulations and teFos.Americans, the president
speaks a language they understand, he is one of Hrm they gain a sense of
confidence in him (despite his lies in the Lewinskiyair) (Hart et al., 2013). The
following passage indicates a high percentage ohderelated to the Collectives
thematic (e.g.country, family, economy.

“The world economy the world environment, thevorld AIDS crisis, theworld
armsrace they affect us all. Today, as an older order gasthe newvorld is
more free but less stable. Communism's collapsedléesd forth old animosities
and new dangers. Clearly, America must continukead theworld we did so
much to make.” B. Clinton, first Inaugural Addredan. 20th, 1993.

The arrival of G. W. Bush marks the advent of a Imaowre partisan presidency. The
presidency wants to closely monitor the politicg¢ada, conceives in secret the needed
policies, and then sells them with enough autheaitégsm and largely ignores the press
(Jacobson, 2008). The presidential picture is eckaround the adjectivesrfogant,
critical, messianit Table 2 clearly indicates that this presideney ©e characterized
by using more emotional words, both positive (5.286)d negative (3%). In the
following passage, words related to the emotioegates are indicated in italics:

“We will build our defensedeyondchallenge lestweaknessnvite challenge
We will confrontweaponsof massdestruction so that a new century is spared
new horrors. The enemiesof liberty and our country should make nustake
America remainsengagedin the world, by history and by choice, shaping a
balance of power thatavors freedom We will defend our allies and our
interests We will show purpose without arrogance. We wilkehaggression
and bad faith with resolveandstrength” G. W. Bush, first Inaugural address,
Jan. 20th, 2001.

During the 2004 re-election campaign, Kerry’'s angBs programs prove to be close
(social security, global warming, embezzlement asfy¢ companies) (Slatcher et al.,
2007). Overall, Bush’s rhetoric is marked by animom and the frequent use of
symbolic terms (3.1% in Table 2).
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The election of Obama was the first to be markga lwide use of the Internet
and the social networks (Facebook, YouTube, bldgstter). The first years passed in
a difficult context (financial crisis and unemplognt). The presidential tone, however,
remains optimistic and the president insists ones&ry issues by using many repeats.
The recourse tdentative(1.8%) Exclusive(2.6%),and Negation(1.5%) are frequent,
and these three categories present the highestsvalter the nine presidencies. He also
chooses to return to a rhetoric emphasizing Goecretenesg5.4% as reported in
Table 2) andHuman (7.9%) terms. The tone is however less emotiohah this
predecessors (both categorlressemoand Negemoare below the mean, see Table 2).
The percentage of big words (26.3% indicated inlg#b2) is low indicating a real
concern to avoid complex formulations. Obama’s ahetis also characterized by a
higher frequency of story-telling to concretelydtrate a number (unemployment rate)
or an action. Both are shown in the following ex¢énp

“Today in America, a teacher spent extra time witstudent who needed it, and
did her part to lift America's graduation rate te highest level in more than

three decades. An entrepreneur flipped on thedighher tech startup, and did

her part to add to the more than 8 million new johs businesses have created
over the past four years.” B. Obansate of the UnignJan. 28th, 2014.

The 2016 US presidential election was characterigetivo figures, H. Clinton & D.
Trump, both unloved by the majority of Americangnaring every norm of American
politics and hoping to reflect the silent majorifyyump says what he thinks, and thus
appears sincere and authentic. His rhetoric isecedtaround the high values for the
categoriesinclusive (11%, see Table 2, e.ggogether with) and Symbolism(3.4%)
terms (e.g.Americg country, freedon. In order to be understood by everybody, the
mean sentence length is rather short (20.5 toketeisee, see Table A.2), the second
lowest value over all US presidencies. Moreovehigh percentage ofoncreteness
terms (6.1%) boosts a direct formulation. Finatlyis presidency shows the highest
value in the categorieSocial (12.4%) andHuman (9.2%). The following example
illustrates these two aspects with words depiatethlics.

“But to create this futureye must work with, not against, tmeenandwomenof
law enforcementWe must build bridges of cooperation and trust, notedthe
wedge of disunity and division. Police and sheriffi'e members obur
community They arefriends and neighbors they are mothersandfathers sons
anddaughters andthey leave behindoved ones every dawho worry whether
or nottheyll come home safe and soun&e must support the incrediblaen
andwomenof law enforcement. And/e must support the victims of crime.” D.
Trump, State of the UnioAddress, Feb. 28th, 2017.

8. Conclusion

The eloquence of the president, his power of psisna(Neustadt, 1990) and, in
general, his rhetoric and stylistic choices alloimn ito explain his positions and to
justify his actions. For the United States before Roosevelt (1901-1908), the
presidency does not fully match that vision. Simply looking at the number of
presidential speeches per year (Tulis, 1987), tesigent appears very infrequently in
public to address his remarks, that are often éichib thanks. With the emergence of a
strong presidential power (Nye, 2013), governmespaeches become more frequent
and important.
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By analyzing the general evolution of the presi@ggmhetoric over the past two
hundred years, some of our measurements indicaend towards simplification. The
sentences become shorter, the percentage of bidswiscreases (see Figure 3), and
complex reasoning disappears. For other measuntsasithe MATTR or the lexical
density (see Figure 3) do not corroborate sucmaldication. The last presidents tend
to employ more verbs and pronouns, while nouns adiéctives are reduced (see
Table 1). The vocabulary is opened to a more pdetie as well as presenting more
abstract expressions and includes more religiogalmdary (Lim, 2002) (see examples
in Section 7). The presidents offer an optimistision of the future, while being
themselves more assertive; doubt tends to disapfrean their addresses. The
emotional terms tend to be more frequent and neée® to family and human beings
occur more frequently (see Table 2). While beingstiyoenthusiastic, they tend to
establish a dialogue, or, at least, a relationshiih citizens and the people. The
language style aims to be more intimate with atgrelaequency of pronouns likee
or | (see Figure 1). The adoption of story-telling fefnes this tendency.

There is however a difference between what thsigieat says and what he does
or what he gets. Indeed, the essential purposeeoSOTU address is to explain the
intention and legislative propositions of the Whtteuse and to justify budget requests
to the Congress. On this last point, for the peffoch 1965 to 2002, the success rate of
demands for credit by the president was 52% durmiadirst term, and 39% during his
second term (Hoffman & Howard, 2006). This findimglicates that if the presidential
speech is the vehicle of the government’s pria@jtend a prerequisite for its actions, it
is far from being imperial...
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Appendix

Table A.1 List of 45 US Presidents with their number ofugaral and SOTU speeches
together with their political affiliation

# Name Inaugural SOTU From To Party
1 George Washingtc 2 8 178¢ 179 Ind.
2 John Adam 1 4 1797 1801 F
3 Thomas Jeffersc 2 8 1801 180¢ D-R
4 James Madisc 2 8 180¢ 1817 D-R
5 James Monrc 2 8 1817 182¢ D-R
6 John Quincy Adan 1 4 182¢ 182¢ N-R
7 Andrew Jacksc 2 8 182¢ 1837 D
8 Martin Van Burel 1 4 1837 1841 D
9 William H. Harrisor 1 1841 1841 Whig
10 John Tyle 4 1841 184¢ D
11 James Po 1 4 184¢% 184¢ D
12 Zachary Taylc 1 1 184¢ 185( Whig
13 Millard Fillmore 3 185( 1852 Whig
14 Franklin Pierc 1 4 185¢ 1857 D
15 James Buchan 1 4 1857 1861 D
16 Abraham Lincoli 2 4 1861 186¢ R
17 Andrew Johnsc 4 186¢ 186¢ D
18 Ulysses S. Gra 2 8 186¢ 1877 R
19 Rutherford B. Haye 1 4 187 1881 R
20 James A. Garfie 1 1881 1881 R
21 Chester A. Artht 4 1881 188t R
22 Grover Clevelan 1 4 188t 188¢ D
23 Benjamin Harriso 1 4 188¢ 189: R
24 Grover Clevelan 1 4 189: 1897 D
25 William McKinley 2 4 1897 1901 R
26 Theodore Roosewv 1 8 1901 190¢ R
27 William H. Taft 1 4 190¢ 191: R
28 Woodrow Wilsot 2 8 191¢ 1921 D
29 Warren Hardin 1 2 1921 192¢ R
30 Calvin Coolidg: 1 6 1922 192¢ R
31 Herbert Hoove 1 4 192¢ 193¢ R
32 Franklin D. 4 12 193¢ 194¢ D
33 Harry S. Truma 1 7 194t 195¢ D
34 Dwight D. 2 9 195¢ 1961 R
35 John F. Kennec 1 3 1961 196¢ D
36 Lyndon B. Johnsc 1 6 1962 196¢ D
37 Richard Nixoi 2 5 196¢ 197¢ R
38 Gerald R. For 3 197¢ 1977 R
39 Jimmy Carte 1 3 1977 1981 D
40 Ronald Reage 2 7 1981 198¢ R
41 George H. Bus 1 4 198¢ 199:¢ R
42 Bill Clinton 2 8 199¢ 2001 D
43 George W. Bus 2 8 2001 200¢ R
44 Barack Obarmr 2 8 200¢ 2017 D
45 Donald Trum| 1 1 2017 R

Ind.: Independent D-R: Democratic-Republican  N-Rtidbhal-Republican
D: Democratic R: Republican
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Table A.2. Overall stylistic measurements for some seleptedidencies

Wash. Madis.| Wilson| Eisen. Reagan H. Bl[ls@bama Trump| Mean
MSL 42.2 48.3 33.6 23.4 22.6 18.8 21.1 20.5 33.3
BW 32.9% | 32.9%| 27.9% 36.1% | 28.7% | 25.600 | 26.3% | 29.4%| 31.5%
LD 42.4% | 43.1%| 41.30 | 503% | 47.3% | 45.7%| 46.4% 47.6% 44.8%
MATTR 41.2% | 40.0% | 36.80 | 41.1%| 39.7%| 37.7% 38.9%  40.3%38.3%

MSL: mean sentence length

LD: Lexical Density

Ratio
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Some Properties of Adnominals in Russian Texts

Sergej Andreev, loan-lovitz Popescu, Gabriel Altman

Abstract. In the present article the Russian adnominalgiaseribed, their distribution is studied and
motifs that can be constructed are examined. $hwvn that there are some regularities behind their
use even if the writers of texts write spontaneputBhe authors hope to have found the way to a kind
of a new law.

Keywords: Russian, adnominals, motifs

Introduction

Our aim is the study of motifs constructed from sleguence of adnominals in Russian. Using
motifs, one evidently enters a hierarchically matsstract level. They are constructed of
adnominal types whose list for Russian can be faainthe end of the Introduction. While
moving at the classical levels (phoneme, syllatierpheme, word, phrase, clause, sentence,
etc.) there are for every language ready-made sa&gten rules, description of forms, etc.,
for a slightly different look many entities must bedefined. It is to be remarked that
definitions are not “given” (or true) but set up by and they are formulated in such a way
that a kind of segmentation of the text is possifileis is nothing else but a way onto a
hierarchically higher level just as in mathematidgere nothing exists in reality, everything is
constructed by us. One still remembers that thexareany definitions of word and sentence
and one of them is adequate (not true!) for theemgiexamination, another one for other
examination, etc. A definition is appropriate/ffuitif it allows us to set up hypotheses, to
find some regularities, to insert the results theory, etc.

Up to now, several researchers could show thatldfi@d@m motifs can be used as
“legal” entities because a number of hypotheseg laneady been corroborated. The motifs
of adnominals can be used to compare texts, aytlamrguages, their behavior, their place in
the Kohlerian circuits, i.e. their relation to otlemtities can be studied, hypotheses about their
behavior can be tested, etc. Motifs create a newl lem which both qualitative and quan-
titative entities may exist. Unfortunately, eachammnation is merely a drop in the sea
because nobody can investigate all texts in atjuages. Hence, the only success may be a
stepwise corroboration of a hypothesis.

Here we shall restrict ourselves to modern Russgts and search in them for
adnominals. The data-base includes 42 texts whatbn to modern Russian authors who
have been very popular in the 1990s — 2G{8% are still popular now. Their popularity is
reflected by very large circulations of their workehich were reprinted many times,
numerous films based on their works and by numereaders’ and critics’ ratings. All the
authors with one exception continue their creatingk. The exception is Sergej Dovlatov
who died in 1990 in the USA in emigration; his werkecame known among the general
public in Russia in the 90s and thus can be ateibto this period.

The authors are very different in their creativenmer and style, their works belong to
different genres. From the point of view of thenfothese works include novels, novellas
(‘short novels’ or ‘long stories’) and short staiéNovella povest’'— a very popular form in
Russian literary tradition), being an intermediaten between the novel and the story both in
size and in contents, creates certain difficulireghe classification of some of the works. It
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should be also mentioned that the authors thensedeenetimes use these terms inter-
changeably. That is why in borderline cases wd sisal the term ‘novel’.

The analyzed works belong to different genres,aedften characterized by a certain
combination of the features of different genrese@mnoup of works consists of detective
stories — classic criminal (Koretskij, Marinina)istorical (Akunin), action (Bushkov) and
ironic (Dontsova, Ustinova) detective. It should émphasized that women authors, espe-
cially Dontsova and Ustinova combine detective entd with the genre of the love-story.
This love-story genre is also present in the warkBemidova and Tret'jakova, in the latter
in combination with historical novel genre. Sevenalrks by Pelevin and Prilepin may be
characterized to some extent as postmodern literafthe genre of the rest of the authors
may be attributed to the so-called mainstream ti@nbelles-lettres, focusing on the moral
evolution of the characters.

All the texts were taken from the beginning of therks or else comprise a whole
work (some short stories). In the abstract frieatologii by Prilepin the part ‘Afterward’ is
included into our analysis because it actually cotmefore the first chapter.

The average size of the extracts is about 400@syan total over 160 thousand. The
information about the titles of the works and otiméormation are given in the Tables and in
the Appendix.

The adnominals and their abbreviations are predemnt the list below. Considering
motifs of adnominals, we do not distinguish theistion (left or right), only their presence in
the sequence.

A — adjective breonoe muno — Pale faceenosek cnoxounwsizi — *Man calm).

ADV - adverb Komuara nasepxy — Room upstairsi{azao xo3eipekom — *With the back-
wards peak).

AO — adjective in an elliptical constructios {1eust ecTh oMH KpacHBINH KapaHIall U OJIUH
cunuti. — *1 have one red pencil and one blue).

AP — apposition Kro xocmiom, earcmyk, pybawxa — BCsS onekaa Obuta aOCOIIOTHO
HOBoO# — His suit, tie, shirt — all clothes were branavnBlesnakomen,  myorcuuna
cpednezo so3pacma, ojomien ko Mae — The stranger, a middle-aged man, came up to
me).

APAJ - type of apposition based on adjoinment typeonnection with the headword, i.e. its
syntactic links with the head word are not baseeither agreement, or government
(Coctununa «baiikan»; cnoBo «npusem» — The hotel Baikal; the word ‘hello’).

APX — type of apposition expressed by a proper narmeh agrees in number, case and
gender with the appositiv&fipypr Heanos, kaniutan Cmonremm — Surgeon lvanov,
Captain Smollett).

AY — adjectival phraseieoroe om sonnenus nmuno — Pale from anxietyace;Jlumo, 61ednoe
om sonnenust — Face pale from anxiety).

CN — compound word with attributive relations obtstems, one of which is a modifier
(Cmpaoanvywsi-manbku — Sufferers-friesCrnopremen-uemnuon — Sportsman-cham-
pion).

DAT — dative casel{ucsmo opyey — Letter to a friend).

DETF — demonstrative pronoufom mom — This houseKuura sma —mosn. — *Book this is
mine).

DETH - indefinite pronounKakue-mo xuuru — Some booksKuuru xaxue-to — *BOOKS
some).

DETN — negative pronounHyxaxou ommbku — NO mistake; 3HaKkOMCTB Huxakux He
xenato — *Acquaintances  any | do not want).

DETQ — qualifying pronounBce kuuru — All the books Kuwuru sce — Books all).
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DETS — possessive pronouBe¢ apyr — His friend; Kuuru mou 3necs — *Books mine are

here).

DETV — relative pronounf cmpocui, xkaxas xaura npomnaia — | asked which book was
missing;uTepecHo, sxkoHOMuUS kakas Oyaet — It is interesting economy what will
happen).

DETW - interrogative pronounk@xas xuura mpomana? — Which book is missing?;A
MmaruHa Kakas Tam 0suta? — *And car which was there?)

G — genitive caseQmua 6par — *Of the father brotheiuura 6pama — Book of the brother).

| — infinitive (I1oexams xenanue ObUIO, coOupams BelM xelaHus He Obul0 — *TO go there
was a wish, to pack things — there was no wistijanue ysnams — Wish to learn).

INSTR — instrumental cas8{cxurenue xuueot — Fascination with the book).

PR — prepositional nourwud nieue uexon — On the shoulder a covédiinra ons demeil -
Book for children).

PT — participle Pazoumwiii crakan — Broken glasstiyneca nesuoannvie — Miracles unseen).

PTY — participial constructionPazoumetii Ha kycku ctakan — Broken to pieces glass;
Kuura, nomepsinnas neckonvro onetl nazao — Book lost a few days ago).

RC — subordinate claus®1o Tot yenoBek, komopuwiil modxcem nam nomous — This is the man
who can help uBor mnan, umo derams darvue — Here is a plan what to do next;
310 —MeCTO, 20e mbl scmpemunucy — This is the place where we met).

2. Frequencies

Every writer works with special means. Though (Sjloes not classify, (s)he has a certain
pattern of possible means which are applied acagrtti necessity or possibility. A personal
style must be clearly distinguishable from thabtifer writers. The simplest way to ascertain
the existence of a tendency is the comparisonsfestive adnominals in two or more texts.
This can be done e.g. by using the chi-squarddesiomogeneity of two texts, or by ranking
the adnominals in two texts and compare the rankifigs is, at the same time, also a
possibility to form a classification of texts orstudy the development in one language.

Here we shall simply compute the numbers of irtlisi adnominals in all texts and
first present them in a table (cf. Table 2.1)

Table 2.1
Frequencies of adnominals in individual texts

Adnom | T1 | T2 | T3 | T4 | T5 | T6 | T7 | T8 | T9 |T10|T11|T12|T13|T14|T15|/T16

A 229/198|213]219|197|103|198| 350| 267| 349|194 220| 209| 192| 252 | 358
ADV 32| 2] 1| 1] 1] 0f 3 5 2 ¥ 4 4 2 2 1
AO 1,41 6] 3| 9/ 0] 3] 10 O =8 3 0 0 p 11
AP 6 |18 16| 9| 41 17 13 18 19 52 17 B4 B8 |23 |26 |37
APAJ | 8 |10 9] 13] 6| 6] 2/ 9 5 22 8 24 14 2 |8 10
APX 118|112 8 2| 8 9 2 18 9 9 10 33 P8 [16
AY 6 | 13| 3| 13| 2| 2| 4] § 10 ¢ 2 2 9 8 10 |7
CN 5| 8| 2| 8] 2| 4 3 6 27 8§ § 4 1] b 8 4
DAT 0,0} 0] 2, 0], 0] O, 00 20 9 1 0o 2 | P
DETF | 32| 26| 28] 17, 43 22 30 36 46 24 27 38 |22 |20 |22 | 45
DETH | 4 | 6| 7| 1| 5| 8| 4 11 12 1p 7 4 2 B8 4 |5
DETN | 3 | 3| 3| 5] 2| 2] 5 4 1 1 2 3 4 D 0 4
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DETQ | 36| 30| 13| 16 39 17 30 22 17 29 20 44 |35 |19 |22 | 42
DETS | 59| 43| 45| 46 44 3% 68 55 41 23 54 [/7 |65 |61 |49 |45
DETV |1 |2 | 1| 2| 7| 1] 8 2 2214 % 1 O 2 O P
DETW| 0| 2| 7| 2| 0] O] 0/ 3] 00 0 3 1 3 D 1L D
G 83 1107107/108| 90 | 54| 113137|121|121| 58 | 92| 89| 87| 138106
I 4 3| 2| 7| 9] 2 7/, 6/ 0 13 ¥ 0 14 ¥ B D
INSTR{| 0| 0] O] 2| O] O] Of O O 4y Q9 O O ) 2 1
PR 59| 50| 45| 56/ 40 46 69 71 43 94 42 B0 |46 |43 |53 | 72
PT 241 21| 16] 19 25 5 12 3b 29 35 19 14 29 |13 |23 | 34
PTY 29| 24| 15 22 15 14 20 24 29 32 18 |5 |7 |28 |32 |43
RC 21 34| 15 17 31 29 40 29 20 23 P21 P2 |13 |21 |37 | 49
Sum |614[612]/556|/600|616|370|637|848|653| 858| 508| 652|644|572| 734|884
Adnom |T17|T18|T19|T20|T21|T22|T23|T24|T25|T26|T27| T28 | T29|T30|T31| T32
A 405|211]168|272|259|320|368|139|297| 231|144 531 | 316 213|174 201
ADV 4 11,4 2] 1] 1] 1] 0 3 22 Q 1 1 D) 0 0O
AO 6 (10| 7| 3| 1| 2| 2| 1 95 2 3 3 16 1 2 12
AP 281 15| 17] 8] 1 23 35 2 22 45 13 41 (13 |11 |8 |34
APAJ | 6 | 3| 3| 5| 4] 2| 4 1 2 6 2 6 b 3 D B
APX 10| 4| 2| 6] 100 213 10 2 9 16 8 8 4 20 |8 |20
AY 11 6100 7| 5 6/, 8 1 §5 § 2 9 P2 B 4
CN 5| 1] 0] 2| 3] 3] 3] 2| 4 12 4 9 10 B 1 |2
DAT 0] 0] 0] 0] O] O] 2] 0 1] 1 3 3 3 1 0 D0
DETF | 40| 26| 32| 20 32 22 22 & 43 50 34 69 25 [15 |18 |20
DETH | 4 |21 20| 8] 9] 10 6 O 14 7 1 & 2 B |6 |6
DETN | 2 | 13| 5| 8| 3| 3] 0 21 4 3 ( 0 O 0 p O
DETQ | 30| 35| 27| 19 1 34 1y 19 28 28 19 42 |17 |12 | 8 |19
DETS | 72| 47| 35 29 30 38 31 7 25 36 23 95 45 |44 |26 | 38
DETV | 2 | 1| 3| 3| 2| 2| 4 0 20 2 3 7 1 ) 0 1
DETW| 0 | 5| 4| 3| 1] 1] 4 1 1 9 3 2 2 ) P2 P
G 140/ 60 | 50| 51| 11442 | 89| 60| 84 11867 | 196| 165 71| 57| 80
I 5|1 2] 0] 2] 2] 0] 0] 20 227 3 1 7 4 1 0O D
INSTR|] 0O O] 1] 2] O] O] O/ 3 O 1 Q@ 0 4 1 0O D
PR 69| 41| 41| 49 26 63 70 36 247 87 15 1220 |67 |25 |40 ]| 35
PT 451 24| 18] 23 19 27 51 31 34 %0 18 ¥4 31 (14 |7 |15
PTY 45130 6] 27 23 17 29 30 37 30 12 33 |14 |8 |4 |3
RC 28| 31| 14) 18 32 12 22 | 24 25 5 3 12 |16 |13 | 6
Sum | 957|587|467|567|608|649|777|354|673| 767|375/ 1292/ 762| 461| 386|506

Adnom | T33|T34| T35|T36|T37| T38| T39|T40|T41|T42

A 2161156 | 204|152 | 25€| 15€ | 207 | 23C| 22€ | 17z

ADV 1,/ 0011|203 4]0

AO 1 /582 | 7|50 7211

AP 121 9 13120 8 |1 ]| 7 |23]13]19

APAJ 2 | 5]10|5|8 ]3| 713213

APX 6 1911|6158 7011

AY 914|511 ]14,/5 |7 |51]11]5

CN ojof{9j]1,2]0}11}1]|2]3

DAT oj]o0of0]2]]1]J]0]0]0]1]O0
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DETF |17 | 8 | 34121 |28 |31|24|28 |11 | 32
DETH | 5 |6 | 7 | 6 | 8 | 2 |10 7 | 4| 2
DETN | 1 /O | 41100141711
DETQ |23 116 12919 | 2C| 23|19 |33 |27 | 3C
DETS |58 |20 | 28 | 18 | 65 | 57 | 37 | 56 | 78 | 56
DETV | 4 |0 |10 010|023
DETW| 0O | 3] 01 ]0]1]|]0]1]0]1
9

G 79 |97 | 77 | 77 | 96 | 69 | 14€| 63 |10€| 37
I 2/ 0]0]0]2]011]014]0O0
INSTR| 0| 0] 0|2 ]0]1|]0]1]0]0
PR 39 130 65|17 59|36 |57 |53]45]| 32
PT 1912311917 | 28| 15| 26| 28 |49 | 24
PTY 36 |24 | 1C| 18 | 37 |36 | 45|42 | 56 | 12
RC 47 | 7 | 14127 1341361423 |17 | 22
Sum |577]4221528 414 | 67€ | 487 61€| 61€| 664|457

Though there are many cells with zeros, the chasgtest for groups can be performed if we
add all frequencies of a special adnominal for fenaaad male texts respectively. In this way
we obtain the result presented in Table 2.2.

Table 2.2

Sums of individual adnominal for female and maldge
Adnominal | Female Male Sum
A 4804 5169 9973
ADV 45 22 67
AO 78 88 166
AP 482 378 860
APAJ 173 105 278
APX 191 175 366
AY 139 124 263
CN 84 75 159
DAT 16 17 33
DETF 576 592 1168
DETH 146 129 275
DETN 70 28 98
DETQ 542 498 1040
DETS 993 911 1904
DETV 42 35 77
DETW 34 35 69
G 1912 1988 3900
I 80 31 111
INSTR 9 13 22
PR 1079 1044 2123
PT 463 619 1082
PTY 465 556 1021
RC 513 435 948
SUM 12936 13067 26003
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Performing the chi-square test with DF = 22 we wbté® = 139.25463 which is highly
significant. That means, female texts differ froralentexts in using the types of adnominals.
However, the greatest differences are representegtiedbadnominals of the type AP, APAJ,
DETN and PT. The same test could be performedussw ranks and taking their means. We
may omit this procedure and accept the differetmigh we know that the chi-square
increases with increase of the sample size. A mogeise result can be presented only after
one has analyzed the same difference in sevemglidayes.

Taking the texts individually and ranking the fregoies (as is usual with
classification) we obtain for each the common Azndelbrot distribution/function. Here we
shall use the function with or without added 1 heseawe omit all cells containing zero that is

a

y= (1)+(b+x)c-

Sometimes, it is more adequate to fit merely th@gydunction (P) defined as
y= (1)+axX

as can be seen e.g. in T 16. Since in many casagéetest ranks yield frequently very great
expected values, we used also the MenzerathianZMenction defined as

y= (1) +aXe”

The data and the results of fitting are preseniethble 2.3.

Table 2.3
Fitting the given functions to ranked frequencieadnominal types

T1(M+1) T2 (M+1) T3 T4 (M+1) T5 (M+1)
1 229 | 227.49 | 198 | 198.52| 213 | 213.75| 219 | 219.54 | 197 | 196.30
2 83 | 95.66 | 107 | 100.42| 107 | 100.11| 108 | 104.06| 90 | 90.69
3 59 | 58.27 50 63.02 | 45 | 58.55 | 56 61.50 | 44 | 58.11
4 59 | 41.16 43 | 4426 | 45 | 38.65 | 46 | 41.03 43 | 4251
5 36 | 31.53 34 | 33.33 | 28 2753 | 22 29.57 41 33.42
6 32 | 2541 30 26.32 | 16 20.68 | 19 22.48 40 | 27.50
7 29 | 21.21 26 2151 | 16 16.14 | 17 17.78 39 23.35
8 24 | 18.16 24 18.04 | 15 12.97 | 17 14.49 31 20.28
9 21 | 15.86 21 1545 | 15 10.66 | 16 12.11 25 17.93
10 8 14.07 18 13.45 13 8.94 13 10.31 15 16.07
11 6 12.63 13 11.87 9 7.60 13 8.93 9 14.57
12 6 11.46 10 10.59 7 6.56 12 7.84 9 13.33
13 5 10.48 8 9.55 7 5.71 9 6.96 8 12.29
14| 4 9.66 8 8.68 6 5.03 8 6.25 7 11.40
15| 4 8.96 6 7.95 3 4.46 7 5.66 6 10.64
16 3 8.36 4 7.33 3 3.99 5 5.16 5 9.98
17 3 7.84 3 6.79 2 3.59 3 4.75 2 9.40
18 1 7.38 3 6.33 2 3.24 2 4.39 2 8.88
19 1 6.97 2 5.92 2 2.95 2 4.08 2 8.43
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20| 1 6.61 2 | 556 1 2.69 2 3.82 1 8.02
21 2 5.25 1 2.47 2 3.59
22 1 3.38
23 1 3.20
a=213.6973 |a= 469.9164 |a=752.1128 | a=780.4354 |a=189.4385
b=-0.0467 |b=0.7633 b =0.9736 b =0.9917 b =-0.0273
c=1.2161 c=1.5281 c = 1.8505 c=1.8474 c =1.1005
R>=0.9803 |R?=0.9900 |R?*=0.9997 |R?=0.9953 |R?*=0.9702
T6 T7 T8 T9 T 10
1 | 103 ] 101.63| 198 | 196.16| 350 | 350.01| 267 | 267.86| 349 | 348.24
2 | 54 | 6056 | 113 | 117.29| 137 | 135.24| 121 | 109.99| 121 | 131.45
3| 46 | 4133 | 69 | 77.05 | 71 | 7774 | 43 | 63.14 | 94 | 77.04
4 | 35 | 3052 | 68 | 5401 | 55 | 5252 | 41 | 4213 | 52 | 53.21
5| 29 | 2375 | 40 | 39.71 | 36 | 3876 | 29 | 30.65 | 35 | 40.08
6 | 22 | 19.16 | 30 | 3027 | 35 | 3024 | 29 | 2357 | 32 | 3186
7 | 17 | 1589 | 30 | 2374 | 29 | 2452 | 26 | 1885 | 29 | 26.25
8 | 17 | 1346 | 20 | 1906 | 24 | 2046 | 20 | 1552 | 24 | 22.22
9 | 14 | 1160 | 13 | 1560 | 22 17.42 | 19 | 13.07 | 23 | 19.19
10| 8 | 10.13 | 12 | 1297 | 18 15.10 | 17 | 11.20 | 23 | 16.84
11| 6 8.95 8 1094 | 11 1326 | 12 | 9.73 | 22 | 14.96
12| 5 7.98 8 9.33 10 | 11.78 | 10 | 856 | 15 | 13.43
13| 4 7.18 7 8.04 9 1057 | 5 761 | 13 | 12.17
14| 2 6.50 5 6.99 9 9.56 5 6.82 8 11.10
15| 2 5.93 4 6.13 8 8.70 2 6.16 6 10.20
16| 2 5.43 4 5.41 6 7.97 2 5.60 6 9.42
17| 2 5.00 3 4.81 6 7.34 2 5.12 2 8.74
18| 1 4.63 3 4.30 4 6.79 2 4.70 1 8.15
19| 1 4.30 2 3.86 3 6.31 1 4.34 1 7.62
20 3 5.89 1 7.16
21 2 551 1 6.74
a=2360.9558 |a=4777.6786| a=2343.0462 |a=368.7042 |a=271.8881
b =1.3685 b = 2.9982 b =-0.0147 b = 0.2370 b =-0.1839
c = 1.4699 c = 2.3039 c=1.3573 c =1.5023 c=1.2180
R’= 0.9786 |R?’= 0.9919 |R?= 0.9983 R*=0.9890 |R?=0.9933
T11 T12 T13 T 14 (M+1) T 15
1 | 194 | 193.17] 220 [ 217.29| 209 | 206.28 | 192 | 190.98| 252 | 255.29
2 | 58 | 70.76 | 92 | 108.02| 89 | 104.46| 87 | 93.01| 138| 116.30
3| 54 | 4352 | 77| 68.02| 68 | 6699 | 61 | 5832 | 53| 72.01
4 | 42 | 3149 | 50 | 48.11| 65 | 48.15 | 43 | 41.32| 49| 50.96
5| 27 | 2469 | 44 | 36.48| 46 | 37.02 | 33 | 31.47| 37| 3886
6 | 21 | 2033 | 38| 2896| 35 | 2975 | 28| 25.14| 32| 31.10
7 | 20 | 1728 | 34 | 2376 | 29 | 2468 | 23 | 20.78| 28| 2575
8 | 19 | 1503 | 24 | 1999 | 22 | 2096 | 21 | 1762 | 26| 21.85
9 | 18 | 1331 | 22 | 17.14| 14 | 1813 | 20 | 1524 | 23| 18.90
10| 17 | 11.94 | 14 | 1492| 14 | 1591 | 19| 13.39| 22| 16.59
11| 9 10.83 | 9 13.16 | 13 1413 | 13| 11.92| 22| 14.75
12| 8 9.91 5 11.72 | 10 | 12.68 8 | 10.72| 10| 13.24
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13] 5 9.13 4 1054 ] 9 11.47 7 9.74 8 | 11.99
14| 4 8.47 4 9.55 7 10.45 6 8.91 8 | 10.94
15| 3 7.90 4 8.70 4 9.58 3 821| 8 | 10.04
16| 2 7.40 3 7.98 4 8.83 2 762 | 7 9.27
17| 2 6.96 3 7.36 3 8.18 2 7.10 4 8.60
18| 2 6.57 2 6.81 2 7.61 2 6.65 2 8.01
19| 1 6.22 1 6.33 1 7.11 2 6.25 2 7.48
20| 1 5.91 1 5.91 2 7.02
21| 1 5.63 1 5.53 1 6.61
a=109.6192 | a=390.6485 | a=2333.9856 |a=317.5661 |a=302.9980
b=-0.4384 |b=0.5264 b = 0.4498 b = 0.4501 b = 0.1464
c =0.9820 c=1.3870 c=1.2973 c =1.3824 c=1.2536
R®=0.9813 |R?=0.9818 |R?=0.9806 R*>=0.9925 | R?=0.9829
T 16 (P+1) T 17 (M+1) T18 T 19 T20
1 | 358 [350.60 | 405 [404.58 | 211 | 210.51| 168 | 167.47| 272 | 271.83
2 | 106 |134.68 | 140 | 14251 | 60 | 70.09 | 50 | 59.35 | 51 | 60.84
3| 72| 7718 | 72 | 82.85 47 | 4536 | 41 | 38.03 | 49 | 36.73
4 | 49 | 52.12 | 69 | 57.36 41 | 3441 | 35 | 2853 | 29 | 26.97
5 | 45 | 3851 | 45 | 43.45 35 | 2809 | 32 | 23.06 | 27 | 2159
6 | 45 | 30.13 | 45 | 34.78 31 | 2393 | 27 | 19.48 | 23 | 18.16
7 | 43 | 2452 | 40 |28.89 30 | 2095 | 20 | 16.93 | 20 | 15.77
8 | 42 | 2055 | 30 |24.65 26 18.71 | 18 | 15.02 | 19 | 14.00
9 | 37 | 1760 | 28 |21.46 24 | 1696 | 17 | 1353 | 18 | 12.64
10| 34 | 1534 | 28 | 18.99 21 1554 | 14 | 12.33 | 8 11.55
11| 16 | 1357 | 11 | 17.01 15 | 1436 | 10 | 11.34 | 8 10.66
12 | 10 |12.14 | 10 | 15.40 13 1338 | 7 1052 | 8 9.92
13| 7 |10.99 6 | 14.07 10 | 1253 | 6 9.81 7 9.29
14| 5 | 9.99 6 |12.95 6 11.80 | 5 9.20 6 8.75
15| 4 | 9.17 5 |11.99 5 11.16 | 4 8.67 5 8.28
16| 4 | 8.47 5 |11.17 4 10.60 | 4 8.21 3 7.87
17| 2 | 7.87 4 |10.45 3 10.09 | 3 7.79 3 7.51
18| 2 | 7.35 4 | 9.82 2 9.64 3 7.42 3 7.18
19| 1 | 6.89 2 | 9.26 1 9.23 2 7.09 2 6.89
20| 1 | 6.48 2 | 8.77 1 8.86 1 6.78 2 6.63
21| 1 | 6.13 1 8.53 2 6.39
22 2 6.17
a=349.6021 | a=266.2500 |a=86.5280 a=78.1813 |a=70.2035
b=-1.3869 |b=-0.2959 |b=-0.6851 b=-0.6031 |b=-0.7943
R>=0.9755 |c=1.1858 c =0.7695 c =0.8245 c =0.8538
R’>=0.9931 |R?>=0.9786 R*>=0.9809 |R?=0.9917
T21 T 22 (M+1) T 23 (M+1) T 24 (M+1) T 25
1 | 259 [ 259.98| 320 | 319.87| 368 | 367.56| 139 | 137.9 | 297 [ 296.86
2 | 114 | 100.89| 63 | 69.43 | 89 | 100.86| 60 | 65.13 | 84 | 85.02
3| 32| 56.02| 42 | 4211 | 70 | 58.49 | 36 | 38.31 | 43 | 50.43
4 | 32 | 3661 | 38 | 31.03 | 51 | 4128 | 31 | 2548 | 37 | 36.08
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5| 30 | 2627 | 34 | 2492 35 | 3197 | 30 | 1833 | 34 | 28.17
6 | 26 | 2005 | 27 | 21.01 | 31 | 26.13 | 19 | 1394 | 28 | 23.15
7 | 23 | 1597 | 23 | 1827 | 29 | 22.14 | 8 11.05 | 27 | 19.68
8 | 19 | 13.14 | 22 | 1624 | 22 19.23 | 7 9.03 | 25 | 17.13
9 | 16 | 11.08 | 21 | 1467 | 22 17.03 | 7 757 | 24 | 15.18
10| 16 | 953 | 17 | 13.42 | 17 1529 | 3 6.48 | 22 | 13.63
11| 10 | 834 | 12 | 1239 | 10 | 1390 | 2 565 | 14 | 12.38
12| 9 739 | 10 | 11.54 8 1275 | 2 4.99 9 11.34
13| 5 6.63 6 10.81 6 11.78 | 2 4.47 5 10.47
14| 4 6.00 3 10.19 4 1097 | 2 4.04 5 9.72
15| 3 5.48 3 9.64 4 10.26 | 2 3.69 4 9.08
16| 3 5.04 2 9.17 4 9.65 1 3.39 4 8.51
17| 2 4.67 2 8.74 3 9.11 1 3.15 3 8.02
18| 2 4.35 2 8.37 2 8.64 1 2.94 2 7.58
19| 1 4.07 1 8.03 1 8.22 1 2.76 2 7.19
20| 1 3.83 1 7.72 1 7.84 2 6.83
21| 1 3.61 1 6.51
22 1 6.22
a= 373.1744 |a= 789890 |a= 139.0540 |a= 541.2512 |a= 114.4684
b =0.2524 b=-0.8123 |b=-0.6148 b =1.0624 b =-0.6328
c=1.6232 c=9.8341 c=1.0160 c=1.9111 c=0.9511
R?>=0.9848 |R?=0.9928 |R?*=0.9932 R?>=0.9849 | R?®=0.9922
T26 T 27 (P+1) T 28 (Menz) T 29 (P) T 30
1 | 231 | 22857| 144 | 145.94| 531 | 526.66| 316 | 324.68| 213 | 212.85
2 | 113 | 123.82| 67 | 59.86 | 196 | 214.99| 165 | 128.25| 71 | 73.04
3| 87 | 80.63 | 34 | 3574 | 120 | 125.70| 67 | 74.49 | 44 | 40.47
4 | 50 | 57.96 | 23 | 2490 | 95 | 8514 | 45 | 50.66 | 25 | 26.85
5| 50 | 4431 | 19 | 1888 | 74 | 6250 | 31 | 3756 | 20 | 19.61
6 | 45 | 3534 | 18 | 1511 | 69 | 4829 | 25 | 2942 | 15 | 15.19
7 | 36 | 29.06 | 15 | 1255 | 42 | 3864 | 17 | 23.93 | 14 | 12.26
8 | 30 | 2446 | 13 | 1071 | 41 | 3173 | 16 | 20.01 | 12 | 10.18
9 | 28 | 2097 | 12 | 9.33 33 | 2657 | 14 | 17.09 | 11 8.65
10| 25 | 1825 | 5 8.26 30 | 2260 | 13 | 1484 | 8 7.48
11| 16 | 16.08 | 4 7.42 9 19.46 | 12 | 13.06 | 8 6.56
12| 12 | 1431 | 3 6.73 9 16.94 | 10 | 1162 | 6 5.82
13| 9 12.85 | 3 6.16 8 14.87 | 5 10.44 | 5 5.21
14| 8 | 1162 | 3 5.69 7 13.15 | 5 9.45 3 4.71
15| 7 1058 | 3 5.29 7 11.70 | 4 8.62 2 4.28
16| 6 9.69 3 4.94 6 10.47 | 4 7.90 1 3.92
17| 3 8.92 2 4.64 6 9.42 4 7.29 1 3.61
18| 3 8.24 2 4.38 3 8.51 3 6.75 1 3.34
19| 2 7.65 1 4.15 3 7.71 2 6.28 1 3.10
20| 2 7.13 1 3.95 2 7.02 2 5.86
21| 2 6.66 1 6.41 1 5.49
22| 1 6.25 1 5.16
23| 1 5.87
a= 572.2487 | a= 144.9367 a= 542.8982 a=6829. | a=166.2514
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b= 08890 [b= -1.3002 [b= -1.2488 b= -1.3401 |b= -0.1665

c =1.4429 R*=0.9914 |c=0.0304 R*=0.9833 |c=1.3567

R?=0.9869 R? = 0.9940 R®=0.9984

T 31 T 32 T33 T 34 T35

1 | 174 | 173.74] 201 | 200.89| 216 | 214.73| 156 | 160.20 | 204 | 203.03
2 | 57 | 6101 | 80 | 7894 | 79 | 90.09 | 97 | 73.33 | 77 | 86.75
3| 40 | 3458 | 38 | 47.03 | 58 | 5517 | 30 | 4457 | 65 | 52.02
4 | 26 | 2336 | 35 | 3280 | 47 | 39.14 | 24 | 3090 | 34 | 36.04
5| 18 | 1731 | 34 | 2488 | 39 | 30.04 | 23 | 23.13 | 29 | 27.07
6 | 13 | 1358 | 20 | 1988 | 36 | 2423 | 20 | 1820 | 28 | 21.40
71 9 1.08 | 20 | 16.45 | 23 | 2021 | 16 | 14.83 | 19 | 17.54
8 | 8 929 | 19 | 1398 | 19 1728 | 9 241 | 14 | 14.75
9| 8 796 | 15 | 12.11 | 17 15.07 | 9 059 | 10 | 12.66
10| 8 6.94 | 12 | 10.65 | 12 13.31 | 8 919 | 10 | 11.05
11| 7 6.12 8 9.49 9 1191 | 7 8.08 9 9.76
12| 6 5.47 6 8.54 6 10.76 | 6 7.18 8 8.72
13| 4 4.93 6 7.75 5 9.80 5 6.44 7 7.85
14| 3 4.47 4 7.09 4 8.99 5 5.82 5 7.13
15| 2 4.09 3 6.52 2 8.29 4 5.30 4 6.52
16| 2 3.76 2 6.03 2 7.69 3 4.85 3 5.99
17| 1 3.48 2 5.60 1 7.17 1 5.54
18 1 5.23 1 6.71 1 5.14
19 1 6.30

a=128.5939 |a=164.1989 |a= 188.5258 |a= 238.8790 | a= 228.6866

b= -0.2095 |b= -0.1552 |b= -0.1064 b= 0.3316 |b= 0.0951

c=1.2799 c=1.1960 c=1.1566 c =1.3950 c =1.3107

R®=0.9972 |R?=0.9921 |R?=0.9850 R’>=0.9662 | R?>=0.9904

T 36 T 37 T 38 T 39 (P+1) T 40

1 | 152 | 153.31] 256 | 254.75 | 156 | 153.37 | 207 | 219.99| 23 | 229.16
2 | 77 | 6540 | 96 | 106.34 | 69 | 8151 | 146 | 101.58| 0 | 79.01
3| 27 | 3945 | 65 | 64.42 | 57 | 5271 | 57 | 64.81 | 63| 50.30
4 | 21 | 2750 | 59 | 4527 | 36 | 37.77 | 45 | 47.20 | 56 | 37.61
5| 20 | 2077 | 37 | 3446 | 36 | 2884 | 37 | 36.97 | 53| 30.33
6 | 19 | 1651 | 34 | 2760 | 36 | 2299 | 26 | 3031 | 42| 2558
7| 18 | 1359 | 28 | 2288 | 31 | 1891 | 24 | 2565 | 33| 22.20
8 | 18 | 1148 | 28 | 1945 | 23 | 1593 | 19 | 2222 | 28 | 19.68
9 | 17 | 989 | 20 | 16586 | 15 | 1367 | 14 | 1959 | 28 | 17.71
10| 17 | 866 | 14 | 14.84 5 1190 | 10 | 1752 | 23| 16.13
11| 6 7.68 8 13.22 5 10.49 8 15.84 | 23 | 14.82
12| 6 6.88 8 11.90 5 9.35 7 14.46 | 7 | 13.74
13| 5 6.21 8 10.80 3 8.40 7 1331 | 7 | 12.81
14| 2 5.66 7 9.87 2 7.60 7 1232 | 7 | 12.01
15| 2 5.18 2 9.08 2 6.93 1 11.48 | 5 | 11.31
16| 2 4.78 2 8.40 1 6.35 1 10.75 | 4 | 10.70
17| 1 4.42 1 7.80 1 5.85 3 | 10.15
18| 1 4.11 1 7.28 1 5.41 3 9.66
19| 1 3.84 1 6.82 1 5.03 1 9.23
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20] 1 3.60 1 6.41 1] 8.83
21| 1 3.38 1
a= 162.5025 | a= 236.2628 |a= 349.3789 |a= 218.9926 |a= 103.4700
b= 0.0469 |b= -0.0606 b= 0.7850 b= -1.1224 |b= -0.6162
c=1.2707 c=1.2052 c =0.3379 R?>=0.9448 |c=0.8302
R?>=0.9751 | R®=0.9983 R? = 0.9660 R*=0.9706
T 41 (Menz) T 42
1 |226] 22339 | 173 [ 172.44
2 |109| 118.75 | 56 | 62.66
3 | 78| 77.75 37 | 39.00
4 | 56 | 55.45 32 | 28.59
5 | 49 | 41.43 32 | 22.70
6 | 45| 31.89 30 | 18.92
7 | 27| 2505 24 | 16.27
8 | 17 | 19.97 22 | 14.32
9 13 | 16.11 19 | 12.81
10 | 11 | 13.11 12 | 11.62
11 | 11 | 10.75 5 10.65
12 | 4 8.86 3 9.84
13 | 4 7.35 3 9.16
14 | 4 6.12 3 8.58
15 | 2 5.11 2 8.08
16 | 2 4.28 1 7.64
17 | 2 3.60 1 7.25
18 | 2 3.03 1 6.91
19 | 1 2.56 1 6.60
20 | 1 2.17
a=254.3231 |a=092.5876
b =-0.7245 b=-0.4734
c=0.1297 c =0.9607
R?=0.9925 R%>=0.9728

As can be seen, the usual ranking functions exugllexpress the trends. Whatever the
author strives, (s)he adheres to a subconsciousardg. Not even later corrections of the
text can change it. The fact that we used threterdifit functions (Power, Mandelbrot,

Menzerath) merely shows that there are some boyncamditions leading to a slightly
different regime. The three functions belong to thefied theory (cf. Wimmer, Altmann
2005) and can be expressed by the differentialteansa
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y(-1)
=% (Mandelbrot ft)
b+ X

dy _b (Power ft)
X

= b_ c (Menzerath f)
X

On the left hand side, (-1) in the denominatorasstant and may, but need not be used. It can
be shown that its use or omitting may lead to be#sults. In any case, we omit the classes
having frequencies smaller than 1.

As a matter of fact, we merely confirmed the easte of some regulation and, at the
same time, the reasonability of ranking in lingeelly defined classes. Analysis of other
languages may lead to other results but we expatranking will be everywhere reasonable.
The fact that ranking is sufficient also at thighhabstraction level is a good strengthening of
the idea of ranking at all.

3. Motifs

The description of motifs may be found especially the works by Kohler (see the
References). The problems connected with them &aed philosophy can be found in
Altmann (2016). It must be remarked here that @r@y“legal” linguistic entities positioned at
a higher abstraction level than the well known sinjpphonemes, syllables, morphemes,
phrases, clauses, sentences, etc.). They behavediagcto some laws which are not yet
known because the research proceeds very slowhg We shall try to show their behavior if
they are constructed from adnominals in modern iRass

A question which has not been touched in the histdé motifs is the existence of a
possible hierarchy, i.e. the existence of somédiogla between motifs constructed from lower
and higher elementary entities, e.g. there are segudarities holding true for syllabic motifs
and other ones holding true for parts of speectihdse some relation between them, e.g.
model generalization, adding new parameters, ceriagl different stochastic processes, do
they belong to Kohlerian control circuits, etc.réleve shall restrict ourselves to adnominals
and shall not study possible hierarchies, a tasigreat teams.

3.1. Types

If we consider adnominal motifs, we can omit thacptg in front of or behind the noun and

obtain a sequence in which the distinction betwderand -L disappears. The qualitative
Kohlerian motifs are defined here as follows: thetifnconsists of not repeated symbols; the
next motif mostly begins with a symbol occurringtive previous motif but does not contain
two or more symbols of the preceding one. A singpl@mple from Text 1 (Demidova) having

the form:

[A,G,PTY,P,G,C,G,PTY,DETQ,DETF,P,A,PT,G,A,G,A A ABETSAG,.....]

can be dissected in motifs as follows:

[A,G,PTY,P],[G,C],[G,PTY,DETQ,DETF,P,A,PT],[G],[AHA][AL[A],[A,DETS],[A,G],
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Here one can see that the fifth motif, [A,G], does begin with a symbol occurring in the
previous one but “A” cannot stay in the previoustifmmecause it cannot contain two symbol
from the third motif.

Now qualitative motifs have at least the followipigperties:

1. A distribution of types considered either inkad or in spectrum form.

2. Length consisting of the number of symbolsndividual motifs, yielding again a
distribution/function.

In the first case one obtains most probably a i@y and flat function which depends
on the extent of the list of different adnominalfie more adnominal types there are, the
flatter will be the function. On the contrary, ttspectrum will have a great excess.
Nevertheless, we conjecture that all this may begressed by reasonable formulas. In the
second case, again, the more types of adnominas, ¢xe longer will be the individual
motifs.

However, the text is subdivided in sentences hemw can study also the Belza-
chains of motifs, i.e. the distribution of the nuenlof subsequent sentences containing the
same motif. Or, if one subdivides the texts in Fkuma passages, containing, say 20 sentences
each, one can perform the same investigation. Mereshall consider merely the variant
considering the whole text as a unit.

Let us consider first the motif types. If there anany different types then the text is
rich in motifs, it displays great variability, & stylistically rich. The richness can be measured
in various ways. A simple expression is the meftii@ mean is small, there is a tendency to
use many different motifs, that is, the smallethie mean the richer is the text. A slightly
more complex measure is that of Ord: the steeptreigunction or distribution of types, the
richer is the text. In order to study the possitdeelopment of motif-richness, one can use
Ord’s criterion (1,S) and study the courseSFf f(l) wherel = my/my” andS = ny/m, andmy
are the r-th central moments. The meai,is the first moment about zero.

Let us illustrate these concepts using Text 1 bynlova. The spectrum of types is
presented in Table 3.1. The numbers in the first ¢telumns are to be read as “there are 98
motif-types each occurring exactly once”, etc. EnareN = 285 motifs out of which 125 are

.1
different, hence the meam,” = X = NZ xf, =285/125 = 2.28. The other values (m2, m3,
X

I, S) are displayed in the fourth column of Tabld.3Here we treat the sequence as a
distribution.

Now, the spectrum can be given either by a discis$tribution or simply, by a
function. It must be remarked that mathematical efdio not represent the truth but are
merely exact means of our concept formation. Hexeshall use also functions because there
are many x-values having frequency zero. They shbel chosen in such a way that the
determination coefficient Rs greater than 0.8 and the number of parametarsriimal. The
exponential function is defined gs= 1 + aexp(-bx) we add everywhere 1, otherwise the
values in the tail of function are too small. Thteefl power function is given as= 1 + ax®.

In both,y = f,. In the power function, the paramegeyields a more realistic value than that in
the exponential one.

An example of constructing motifs is presented Wwalging Text 8 by Rubina:
[A,DETH,DETS],[A],[A,PR,PT,G,DETS],[PR,DETH,DETQK,AO,DETW,DETS,APAJ,
PR,G],[A], [PR,A,RC,AP,G],[AP],[A][A,G],[A][AL[A][A,DETS][A,G],[A,PR],[G,A][A],

[A,PR],[A],[AL[A,PR,DETQ,APX],[A,DETS,AO],[AO,G,PR,[AO],JAO,RC],
[RC,A,APAJ,PTY,PT,G,[AL[A,G,PT],[ALIA,G,APAJ]L[G.[G,APX,A,PR],[G],[A],
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[A,PR,G],[G,DETQI,[AL[A]L[A,G,DETF],[A][G,RC],[G],[RC,PTY,A],[RC,DETF],[A],
[A,G],[ALL[G,AL,[AL[A,PR],[A,RC],[AL[A,ADV],[A,G, AP,DETQ,PR],[PR],[PR],
[PR,AP,A,G], [Al,[G,A,PR,DETS],[A,PTY],[A,APAJ,RC][A,DETS], [RC,DETS],[A], [Al,
[A.GL[APTLIA,GLI[AL[ALIA.GLIALIGLIALIALIA ,G,CN]L[GL[A.G,DETF], [AL[A,PTY],
[A,PR],[A]L[A]l[A,DETF,DETQ,PT,G,RC],[A,PTY],[AL[PTY,A,G,APX,DETS],[A],[AL[A],
[AL[A,G],[A,PR,PTY,PT,DETN],[DETN],[PTY,G,A,[A,PR,[A,G],[PR,PT,AY,A DETS],
[AL[A,DETFL,[A,G],[G],[AL[ALIA,DETF,G],[AL[AAY 1[ALIA]L[A,DETS],[AL[APR],
[A,PT][PTLIA,G],[G,PTY],[G,RC,AL[ALIA,PR,PTY],[A,G1,[GL[A,G].IALIALIA,GL,[G],
[AL[A]LIA,PT],[A,PR,G,DETF],[AL[ALIALIA,G][A,P R],[G,DETS,A][Al[Al[ADETF,G],
[AL[A,G,ADV],[ADV],[A],[A],[A,DETH],[ALJADETS],[  AL[A,AY][ALIALIALIARC],
[AL[A]L[A,DETH],[A],[AL,[A,DETFL[ALIA,G],[AL[A, DETF,DETQ],[APTY],[A,G,DETF]
[ALIALIALIAPTY,AP],[AP],[AP],[AP,A],[A,DETF],[ A,AO][AO,PT],[A,DETS],[A,G],
[AL[ALIA]L[AL[A,PTY,PR],[A,PT,G,AO][A,RCLIAL[ A RC,PTI,[ALIALIALIALIA,PR],
[AL[A,G,DETS],[AL[A,G,AY],[ALIA,PTY],[PTY][A,DE TF],[A,PR,G,RC,DETF],[A],
[G,A],[G,|,DETS],[A],JA,DETS],[DETS],]A,DETF,DETS][A],[DETS,A],[A,PR],[A],
[A,PR,DETF],[A,G],[A][G,DETQ,DETS,A,APX],[AL[A,APAJ],[A,AP,APX],[A,G],[G],
[A,DETF],[AL,[AL,IA,DETS],[A,G],[G,PR,PT],[G,DETV,A],[A],[A,DETS],[A,DETH],
[A,DETS,DETN],[AL[ALIALIALIALIA,DETF],[ALIA], [A]lL[A,G,DETS,I,[A],
[A,APAJ,DETW,AP,RC],[A],[A],[AL[AL[A,DETF,PR,DETS],[A,RC,G],[AL[G,PR,RC,A],
[PR],[G,PTLIPTLIG,AL[AL[A,G],IALIALIA,PRI,IA] ,[PR], [PR,G,DETS,A], [Al,[G,A], [Al,
[AL[ALLIAL[AL[A,G,DETF,PT],[A,RC],[G,AL[A,PR],[ PR,PTY,PT,G,DETW,A],
[A,DETQ,DETS],[A,DETF],[A,G,AP],[A][G,Al,[A,PT,DETH,PR],[PR],
[PR,APX,RC,G,PTY,A],[PTY][A,PT,G,PTY],[PTY,DETSJHT,G,DETF,CN,A,RC],[A],
[G,RC,A],[AL[G,A]L[A,PR],[A,G],[A,I, DETF],[A]L[AP R],[PR,DETF,DETQ,G],[A,G],
[A,DETS],[A],JA,DETS],[A,|,DETF,PR],[DETS,DETF],[DES],[DETS,A,APAJ],[A][A],
[AL,[A,DETS,DETF,PT],[DETS],[A,DETS,I],[A],[A,.CN,GPR],[PR,APAJ],[A,G,PR],
[A,DETS,DETQ],[A,PR],[DETS,APAJ],[DETS,A,AO],[DETRETH],[A,G],[A,PT,PR],
[PTL[PR,A,G],[A]LIALIALIA,G,RC,AY],[A][A,G],[G] ,[Al[A,CN,G,DETQ,PR,DETS],
[AL[PR,G,A],[G],[A,G],JAY,DETS,A,PR],[G,AO,PT,A],;A,PR,DETS],[A][PR,A,DETQ],
[AL[A,PT],[A,G,DETF],[A,DETQ,PTY,RC,PT],[G,PT],[ADETQ],[A,PR],[A],
[PR,RC,A,G],[A][G].[G,Al,[AL,[G,APX,DETS,A],[DETSPR,A],[A,G,DETH],[PR,G],
[G],[G,A],[A,PR,DETF],[PR],[A,G],[A,PTL[G,PTY],[G}[G,DETF,PR,RC,A],[PR],
[DETF,CN,A],[A,PR,G],[A],[G,DETF,DETQ],[DETF],[DETQA,RC],[ALIA,G],
[AAY,PR],[G],[G,DETH,PT],[PT,DETS],[DETS],[PT],[PTG,PTY],[PT,AL[PTY,PR,A],
[AL[ALL[A,G],[A,AP],[A],[AP,DETF,DETH,A],[A,DETS], [DETS],[DETS,PR,A],
[PR,G],[A,PR],[A,RC],[A,AP,G],[AP],[AP,APX,G],[G,APR],[G],[G,APX,RC,DETH,A],
[A,G],JA,DETF],[A,G,PT],[Al,[G],[G,DETF,DETS,DETQ,},[DETS,AY,A,AP],[DETQ,A],
[DETQ,G,DETS,DETN,DETV],[G,A],[DETQ,DETS,A],[A]l,[ACN,G,AP],[A],
[A,G,DETQ], [A],[G,A,DETQ],[G].

The individual motifs have a length consisting loé humber of elements in them, and one
can also study how many times a special motif geclirThe results give a picture of the
stylistic richness: the more types, the richemhes text stylistically; the longer are the motifs,
the more complex are the sentences stylistically.
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Table 3.1
The spectrum of motif-types in Text 1 by Demidova
Spectrum Frequency Computed frequency

X fx Exponential  Power function
1 98 97.96 97.97 X =2.28
2 11 11.88 11.84 m,= 47.6256
3 6 2.22 4.01 m; = 3225.7885
4 2 1.14 2.21 | = 20.88
7 1 1.00 1.21
8 2 1.00 1.14
11 2 1.00 1.05
12 1 1.00 1.04
76 1 1.00 1.00

a=863.8401 a =96.9656

b=2.1871 b=3.1614

R*=0.9978 R=0.9992

The table should be read as follows: There is gpe bccurring 98 times; there are two types
occurring 11 times, etc.

The values of all texts are presented in Table Ba2 first line contains the numbers
X, the second the frequencies and the third thepoted values (Power + 1). i.e. y axAs
can be seen, there is always a very preferred aidiabtype — usually it is an adjective -, the
other ones have a much smaller frequency. Howélerdecrease is not always monotonous
but this occurs mostly with high frequency motifs.

Table 3.2a
Fitting and characterizing the frequency of moyihes (female texts)
by the power function (P)

Text Frequencies
T1 |1 2 3 4 6 78 11 12 76
fx 98 11 6 2 1 12 2 1 1

P+1] 97.97 1184 401 2.21 1.34 1.21 1.8 11.04 1.00
a = 96.9656, b =-3.1614,°R 0.9992, 1=20.88, S = 67.73

T2 |1 2 3 4 5 712 15 53
fy 123 11 4 2 2 11 1 1
P+1 | 122.99 11.29 3.42 1.87 1.39 1.12 11021 1.00
a=121.9900, b = -3.5677,°R 0.9998, | = 11.57, S = 46.76

T3 |1 2 3 4 5 6 159 73

fx 97 9 1 2 1 3 11 1

P+1 |97.01 852 2.70 1.59 1.26 1.13 1.00 1.0mD 1.
a=96.0118, b = -3.6739,"R 0.9991, | = 22.10, S = 63.93
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0

(99

T4 |1 2 3 4 5 617 20 69
fx 89 16 4 3 2 21 1 1
P+1 |89.06 14.97 5.76 3.22 2.26 1.75 1.08311.00
a =88.0619, b = -2.6562,"R 0.9993, | = 18.98, S = 58.95
TS |1 2 3 4 5 6 7 17 49
f 120 10 5 1 2 42 1 1
P+1 |119.98 10.73 3.25 1.80 1.36 1.18 1.10011.00
a=118.9751, b =-3.6120,°R 0.9989, | = 9.86, S = 40.37
T6 |1 2 3 4 8 925
f 71 12 4 1 1 11
P+1 | 71.05 11.33 4.37 252 122 1.16 1.01
a = 70.0460, b = -2.7609,R 0.9983, | =4.46, S = 19.48
T7 |1 2 3 4 5 79 18 24 67
f 106 12 3 4 2 21 1 1 1
P+1 |105.99 12.06 3.97 2.17 1.561.19 1.08 1.00 1.00
a = 104.9900, b = -3.2463,°R 0.9995, | = 17.51, S = 55.05
T8 |1 2 3 4 5 78 11 16 18 28 144
f 123 11 1 3 4 11 2 1 1 1 1
P+1 |123.01 10.63 3.18 1.76 1.34 1.10 1.06 12 1.0 1.0 1.0
a=122.0052, b = -3.6631,°R 0.9989, | = 5103, S=131.39
T9 |1 2 3 4 5 68 11 27 99
fx 95 12 1 3 1 21 2 2 1
P+1 |95.03 11.05 3.71 2.07 1.52 1.29 1.11 1D80 1.00
a =93.0347, b = -3.2277,°R 0.9985, | = 32.73, S = 86.58
T10 |1 2 3 4 6 /78 10 11 13 16 18 15
fx 122 15 5 2 1 3 11 1 1 1 1 1
P+1 | 122 1494 494 2.61 1.45 1.28 1.18 1.097 11.04 1.02 1.01 1.
a=121.0032, b =-3.1181,°R 0.9997, | = 53.26, S=140.37
T11 |1 2 3 4 5 6 7 8 9 10 76
fx 85 7 3 2 2 11 1 1 1 1
P+1 184.99 7.34 240 1.48 1.21 111 1.06 1D8&2 1.02 1.00
a=83.9889, b = -3.7272,%% 0.9998, | = 23.74, S = 69.53
T12 |1 2 3 4 5 68 9 10 11 13 20 7
fx 107 12 3 2 2 21 1 1 1 1 1 ]
P+1 |107.0111.74 3.81 2.09 1.52 1.29 1.11 1.00511.04 1.021.01 1.0
a = 106.0098, b = -3.3031,°R 0.9999, | = 18.69, S = 61.54
T13 |1 2 3 4 57 8 9 17 20 60
fx 107 13 5 2 1 2 1 2 1 1 1
P+1 |107.00 13.14 442 239 169 124 1141 102 101 1.0

a= 105.9955, b = -3.1261,°R 0.9998, | = 14.16, S = 48.09
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T14 |1 2 3 4 6 8 9 13 60
fx 102 10 4 3 1 21 1 1
P+1 |101.98 10.47 3.37 1.89 1.22 1.08 1D0®2 1.00
a =100.9809, b = -3.4149,°R 0.9997, | = 14.96, S = 52.73
T15 |1 2 3 4 6 710 23 26 89
fx 119 13 6 3 1 11 1 1 1
P+1 | 118.97 13.75 4.47 2.38 1.38 1.23 1.07 1010 1.00
a= 117.9692, b = -3.2096/°R 0.9997, | = 26.24, S = 76.52
T16 |1 2 3 4 5 6 78 9 12 13 18 28 129
fx 116 11 7 3 3 1 11 1 3 1 1 1 1
P+1 | 115.9412.554.012.161.55 1.301.181.121.081.021.011.0 1.0
a= 114.9373, b =-3.3150,°R 0.9985, | =0.69, S = 1.67
T17 |1 2 3 4 5 67 8 9 11 12 26 123
fx 116 17 11 1 1 23 1 1 1 1 1 1
P+1 | 115.93 18.43 6.78 3.64 2.44 1.88 1.58 N4» 1.17 1.13 1.02 1/0
a=114.9349, b =-2.7213,°R 0.9975, | = 64.37, S =163.26
T18 |1 2 3 4 5 68 10 86
fx 108 8 3 5 1 12 1 1
P+1 | 107.98 8.61 2.62 1.54 1.23 1.12 1.04 1100
a= 106.9793, b = -3.8127,°R 0.9986, | = 21.68, S = 70.29
T19 |1 2 3 4 5 6 7 75
fx 93 12 1 1 31 1 1
P+1 | 93.95 10.80 3.64 204 151 1.28711.00
a= 92.0473,b =-3.2318,%2 0.9984, | = 24.21, S = 70.80
T20 |1 2 3 4 5 67 11 13 133
fx 77 13 4 1 2 21 1 1 1
P+1 | 77.05 12.21 4.66 2.65 1.89 1.54 1.35011106 1.00
a=76.0511, b =-2.7618,°R 0.9992, | = 57.14, S= 126.24
Table 3.2b
Fitting and characterizing the frequency of mogiid¢s (male texts)
T21 |1 2 3 4 6 78 12 20 32 97
fx 75 13 4 2 1 12 1 1 1 1
P+1 | 75.05 12.31 4.77 2.73 1.58 1.38 1.260@ 11002 1.01 1.00
a = 74.0455, b = -2.7108,"R 0.9995, | = 33.56, S = 82.29
T22 |1 2 3 4 5 69 11 21 161
fx 78 7 4 4 5 11 1 1 1
P+1 | 77.94 8.27 2.83 1.69 1.32 1.17 1.04 1DP0 1.00
a=76.9434, b = -3.4038,°R 0.9957, | = 72.86, S = 152.30
T23 |1 2 3 4 57 8 9 12 15 20 79
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)3

ft [92 10 3 3 4 11 3 1 1 1 1
P+1 [91.98 10.34 3.47 1.96 1.46 1.15 1.10 1.00311.01 1.00 1.00
a=90.9770, b = -3.2836,2 0.9994, | = 76.03, S = 169.12
T24 |1 2 3 4 5 67 8 11 53
f« [57 6 3 1 1 21 1 1 1
P+1 [56.99 6.21 2.30 1.49 1.23 1.12 1.07 1.08 1®O0
a=55.9931, b = -3.4252,%% 0.9994, | = 15.93, S = 45.93
T25 |1 2 3 4 5 78 9 18 139
f. 102 12 3 3 2 21 1 1 1
P+1 [102.00 11.86 3.95 2.17 1.57 1.19 1.13 11@® 1.00
a=101.0001, b =-3.2175,°R 0.9997, | = 55.75, S = 131.86
T26 |1 2 3 4 7 1011 13 17 23 61
f [138 9 5 4 1 11 1 1 1 1
P+1 |137.97 10.01 2.84 1.59 1.07 1.02 1.01 11@I0 1.00 1.00
a=136.9727, b = -3.9256,°R 0.9993, | = 13.97, S = 47.94
T27 |1 2 3 4 5 610 14 61
fx 74 3 2 1 1 11 1 1
P+1 [74.00 3.14 127 1.06 1.02 1.01 1.00011.00
a=72.9985, b = -5.0907,%& 0.9999, | = 20.38, S = 54.21
T28 |1 2 3 4 5 6 79 10 11 15 16 22 37 41 2(
fx 145 26 6 3 2 2 11 3 2 1 1 1 1 n
P+1 145.15 23.78 8.74 4.60 299 2.22 1.81 1147 1.24 1.111.09 1.04 1.01 1.01 1.0
a=144.1468, b = -2.6616,°R 0.9989, | = 67.92, S = 182.41
T29 |1 2 3 4 6 810 15 37 42 127
f (100 10 2 4 2 21 1 1 1 1
P+1 [99.99 9.99 3.21 1.82 1.20 1.07 1.03 11010 1.00 1.00
a= 98.9939, b = -3.4604,°R 0.9991, | = 46.69, S = 106.56
T30 |1 2 3 4 6 114 101
fx 74 6 2 2 2 21 1
P+1 |[74.00 6.10 2.08 1.36 1.08 1.01 1.0001
a=72.9958, b = -3.8380,R 0.9995, | = 40.78, S = 93.22
T31 |1 2 3 4 5 69 10 14 82
fx 54 6 1 2 1 21 1 1 1
P+1 [54.01 570 2.14 1.42 1.19 1.10 1.02 1.021 11.00
a=53.0079, b =-3.4962,%2 0.9990, | = 32.02, S = 73.93
T32 |1 2 3 4 5 68 9 14 18 86
f [8 8 3 1 2 11 1 1 1 1
P+1 [81.00 8.06 2.71 1.62 1.29 1.15 1.05 1081 1.00 1.00
a=79.9984, b = -3.5023,% 0.9998, | = 29.23, S = 76.78
T33 |1 2 3 4 58 11 12 78

94



Some Properties of Adnominals in Russian Texts

fx 91 14 7 1 1 21 2 1
P+1 [91.00 14.19 5.29 293 2.04 1.28 1.1209 1.00
a =90.0032, b =-2.7706,"R 0.9987, | = 22.40, S = 70.03
T34 |1 2 3 4 5 11 18 58
fx 69 7 2 2 2 2 1 1
P+1 ]169.00 6.99 245 153 1.24 1.02 1.0000
a=67.9978, b = -3.5044,°R 0.9995, | = 17.74, S = 48.64
T35 |1 2 3 4 5 6 11 13 82
fx 83 9 3 1 2 1 2 2 1
P+1 [83.00 892 3.02 1.76 1.36 1.19 1.a301 1.00
a = 82.0032, b = -3.3725,R- 0.9995, | = 26.55, S = 73.28
T36 |1 2 3 4 5 1317 59
fx 78 10 1 1 1 11 1
P+1 |78.04 8.91 3.09 1.81 1.39 1.02 1.01 1.00
a=77.0444, b = -3.2834,°R- 0.9987, | = 18.52, S = 51.16
T37 |1 2 3 4 5 67 9 10 16 83
fx 99 14 2 5 1 11 2 2 1 1
P+1 ]99.03 13.26 4.63 2.53 1.78 1.45 1.29 1.1 11.02 1.00
a = 98.0270, b = -2.9997,°R- 0.9981, | = 23.16, S = 73.97
T38 |1 2 4 5 78 10 49
fx 88 13 1 4 1 11 1
P+1 [88.00 12.87 2.62 1.85 1.32 1.22 1.1200
a =87.0060, b =-2.8732,°R- 0.9988, | = 11.61, S = 42.76
T39 |1 2 3 4 5 6 7 10 24 30 73
fx 97 11 3 2 1 11 1 1 1 1
P+1 ]97.01 10.70 3.54 1.98 1.47 1.26 1.15 110% 1.00 1.00
a =96.0127, b = -3.3069,°R: 0.9999, | = 22.67, S = 58.88
T40 |1 2 3 4 5 67 9 10 13 87
fx 109 8 2 2 2 21 1 1 1 1
P+1 |109.00 8.02 2.42 1.46 1.19 1.09 1.05 11021 1.00 1.00
a =107.9979, b = -3.9440,°R 0.9998, | = 26.64, S = 80.00
T41 |1 2 3 4 5 69 10 13 21 75
fx 102 13 4 3 1 23 1 1 1 1
P+1 |102.00 12.95 4.43 2.41 1.71 1.41 1.12 1@y 1.01 1.00
a =100.9987, b = -3.0789,°R: 0.9995, | = 19.56, S = 63.57
T42 |1 2 3 4 6 9 73
fx 79 4 6 6 3 11
P+1 |78.95 592 198 131 1.06 1.01 1.00

a = 77.9494, b = -3.9853,R 0.9907, | = 22.88, S= 67.54
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The results of fitting are excellent. Even if thatal contain some irregularities, (see below),
the high value of the determination coefficieninigll cases given.

The relation between | and S is quite concentrated does not display great
deviations. This means that the authors adheringlyné& the knowledge of their language
subconsciously follow a kind of law that can beregged by a formula and its parameters, or
by the relation of two indicators. Needless to shgre are some “exceptions”, e.g. in Text T
42 the value of x = 2 is smaller than that of x bu® one can consider them as some boundary
conditions, post-writing corrections, etc.

The (1,S) points can be seen in Figures 3.1 ahd 3.

180
i Ord's criterion .
160 I for frequency of motif-types ‘ =
140 - for female texts . o - -
| »~
120 1 | slope =| _
100 - | 1224494
S 1 s
80 ji ' e« Ord's line
60 - S =2* -1
40 - ®
20 V4 ,.
00— T T 1 r T L 1 T T X T T T
0 10 20 30 40 50 60 70

Fgure 3.1. Ord’s criterion for female motif-types
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200 - - ]
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2,0404 »~
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2 -~
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[
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Figure 3.2. Ord’s criterion for motif types in maésts

The Figures 3.1. and 3.2 show two very remarkablgtures. (1) The (1,S) points are
positioned on a very emphasized straight line wiggbarallel to the Ord’s line S =21 -1 and
over the Ord’s line. (2) In female texts the stiline has a slightly greater slope than that of
male texts. Automatically one may ask whether thithe situation also in other languages,
with other text types, present in the evolutiortha given language or person, etc. For literary
scientists a very extensive research domain opens.

3.2. Length

Another property of motifs is their length computedterms of the number of symbols in
them. Again, the longer are the motifs, the momegated is the text, and we can speak about
its richness. Here we do not speak about vocabul@hness but rather about stylistic
richness. Since motifs are segmented by applyimgesprescriptions (s. above), another
aspect of this stylistic property would be the comagion of distances between equal symbols
in the sense of the Skinner hypothesis.

Consider first the situation in Text 1 by DemidoWée data are presented in Table
3.3. We can, again, choose between a function gmdkability distribution. The latter case is
more appropriate here than with motif-types becdlnsdengths attain only few values and all
values are non-zero. However, it has been showtrlghgths of any kind in texts follow the
Zipf-Alekseev function (cf. Popescu, Best, Altmadi4) hence we shall apply it here, too.
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Table 3.3
Computing the length of motifs in Text 1 by Demidov
X fy Zipf-Alekseev ft.
1 106 105.32
2 85 88.51
3 54 47.89
4 27 24.85
5 9 13.36
6 2 7.62
7 2 4.68
a = 0.5573,
b= -1.1698,
c=104.3226
R®=0.9894
Table 3.4a
Fitting the Zipf-Alekseev function to the motif-lgths in all texts (female authors)
Text 1 2 3 4 5 6 7 8 9 10 Resul
T1 106 85 54 27 92 2 a=0.5333,b =-1.1341
105.34 88.41 48.15 24.95 13.17 7.18 4.06 ¢ =105.3428, R= 0.99
T2 91 73 52 29 12 23 0 0 1 a=0.4928, b =-1.0149
89.99 77.77 45.43 25.34 14.35 8.37 5.0313..98 1.29 | c=89.990, R=0.99
T3 102 73 40 25 10 4 2 a=0.2377, b =-0.9885
101.84 74.67 40.11 21.19 11.54 6.53 3.83 ¢ =101.8427,R=1.00
T4 | 99 85 47 24 14 4 a=0.5963, b =-1.1676
98.92 85.34 46.53 23.97 1255 6.78 c = 98.9241.R=1.00
T5 95 83 46 34 122 0 1 a=0.6082,b=-1.1239
94.64 84.07 47.55 25.36 13.70 7.63 &30 c = 94.6397, R=0.99
T6 | 53 36 37 17 113 3 a=0.1842, b =-0.6973
51.87 42.15 27.37 1753 11.46 7.69 5.30 c = 51.8680, R=0.93
T7 114 81 53 20 143 2 a= 0.2701,b = -1.0056
113.46 84.40 45.36 23.89 12.95 7.29 4.26 c =113.4646, R= 0.99
T8 | 186 123 68 25 14 61 a=0.2064,b =-1.1098
185.63 125.67 61.01 29.29 14.61 7.62 4.15 c = 185.6289,R= 1.00
T9 142 111 47 25 80 1 a=0.6781,b =-1.4973
142.02 110.67 49.09 20.46 8.75 3.91 1.83 c = 142.0203,R= 1.00
T10 | 195 115 68 31 125 2 a =-0.0825, b =-0.9025
194.45 119.04 59.76 30.61 16.44 9.25 5.43 c =194.4488, R= 1.00
T11 | 103 72 37 11 115 1 1 a=0.3281,b =-1.2036
102.96 72.49 3454 16.06 7.73 3.89 2182 ¢ =102.9551,R=1.00
T12 | 125 99 52 22 16 a=0.5581, b=-1.2707
124.87 99.84 49.74 2355 11.40 5.74 c = 124.8668,R= 1.00
T13 | 123 96 53 21 14 1 a= 0.5307,b=-1.2411
122.72 97.65 49.15 23.58 11.58 591 3.14 ¢ =122.7190, R= 1.00
T14 | 85 69 56 29 5 4 1 1 a=0.5983, b =-1.0590
83.53 76.0344.90 25.02 14.09 8.15 542898 c = 83.5285, R= 0.96
T15 | 140 86 58 30 10 8 4 a = -0.0883, b = -0.7701
139.34 90.52 49.91 28.05 16.44 10.03 6.35 ¢ = 139.3407, R=0.99
T16 | 185 142 65 29 11 6 2 a=0.6012, b=-1,4154
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184.97 142.15 64.87 28.04 12.45 5.7802.8

c =184.9682, R=1.00

T17 | 195 142 82 30 11 6 3 a = 0.4327, b = -1.2187,
194.37 146.08 71.82 34.04 16.60 8.44 4.47 c = 194.3682, R= 0.99
T18 | 103 82 34 28 11 5 3 a= 03999, b =-1.1217,
103.34 79.54 41.41 20.84 10.76 5.77223 c = 103.3407, R=0.99
T19 | 103 42 41 18 115 a= -0.9215, b =-0.2139,
102.30 48.73 28.71 18.90 13.34 9.87 c = 102.2983, R= 0.96
T20 | 122 72 33 19 4 a = -0.0358, b = -1.0402,
121.96 72.18 33.41 15.72 7.78 c=21.9624, R=1.00
Table 3.4b
Fitting the Zipf-Alekseev function to the motif-lgtns in all texts (male authors)
Text | 1 2 3 4 5 6 7 8 Results
T21 | 131 101 54 15 8 2 a =0.6565, b =-1.4381
130.66 103.20 47.38 20.47 9.06 4.19 c = 130.6603, R= 0.99
T22 | 173 105 47 19 6 2 1 a=0.1845, b =-1.2865
172.88 105.88 44.81 18.84 8.31 3.87 1.90 c =172.8810, R= 1.00
T23 | 206 125 56 23 72 2 a=0.1796, b =-1.2803
206.86 126.04 53.48 22.55 9.97 4.66 2.29 c = 205.8596, R=1.00
T24 | 73 57 30 13 5 a=0.5425, b =-1.2725
7290 57.62 28.48 13.41 6.46 c = 72.9005, R= 1.00
T25 | 164 90 57 172 1 5 a=-0.2197, b =-0.8405
163.57 93.80 46.59 23.98 13.02 7.43 c = 163.5717, R= 0.99
T26 | 115 101 47 37 197 2 0 1 |a= 0.5390,b=-1.1038
115.31 98.59 55.02 29.19 15.74 8.76 5.04 2.83| c = 115.3059, R= 0.97
T27 | 83 51 28 15 8 1 a= -0.0744, b = -0.8689
82.87 51.84 26.76 14.07 7.74 4.46 c=82.8702 , R=1.00
T 28 281 197 110 38 17 7 0 1 |a= 0.3863,b=-1.2353
280.20 202.30 96.44 44.57 21.27 10.61 BF® |c = 280.2003, R=1.00
T29 | 184 123 60 23 7 3 1 a=0.3523, b =-1.3137
183.74 124.78 55.42 23.98 10.78 5.0922 c = 183.7432, R=1.00
T30 | 122 72 33 19 4 a = -0.0358, b= -1.0402
12196 72.18 3341 15.72 7.78 =121.9624, R=1.00
T31 | 107 55 30 9 5 3 a=-0.2767,b =-0.9301
106.86 56.42 25.66 12.19 6.15 3.29 c = 106.8553, R= 1.00
T32 | 123 76 33 18 6 5 a=0.0724,b=-1.1190
123.05 75.58 3452 15.84 7.62 3.86 c = 123.0471, R=1.00
T33 | 100 91 51 18 9 1 2 a=0.9237,b=-1.4783
99.65 92.90 46.16 20.93 9.57 4.2323 c = 99.6379, R=1.00
T34 | 87 60 33 14 82 0 1 a=0.2632, b =-1.1082
86.81 61.18 30.43 14.87 7.52 3.97 2.1&1.2 c = 86.8145, R=1.00
T35 | 117 68 40 24 8 2 1 a=-0.1677, b =-0.8056
116.62 70.50 36.69 19.65 11.05 6.50 3.98 c =116.6213, R= 0.99
T36 |88 46 40 15 6 3 1 a =-0.2943, b = -0.6591
87.24 51.83 28.49 16.34 9.85 6.20 4.05 c = 87.2425, R=0.97
T37 | 107 97 65 21 13 41 a=0.8422, b =-1.3139
106.18 101.25 54.84 27.32 13.70 7.07 3.78 c=106.1773, R=0.99
T38 | 72 64 39 20 125 a =0.5967, b =-1.0796
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71.87 64.69 37.61 20.64 11.46 6.54 c = 728B5= 1.00
T39 | 120 80 45 34 5 41 1 a=0.0996. b =-0.9185,
119.53 82.38 44.01 23.49 13.00 7.49 4.48 2.77 | ¢ = 119.5334, R=0.98
T40 | 121 74 44 31 10 61 a=-0.1475, b =-0.7353
120.57 76.46 42.21 23.92 14.16 8.74 5.59 ¢ =120.5731, R=0.99
T41 | 119 108 46 28 9 31 1 a=0.9044, b = -1.5340,
119.19 106.76 50.54 21.90 9.61 4.38 2.08 1.03 | ¢ = 119.1860, R= 1.00
T 42 102 69 28 20 7 3 a=0.1942, b = -1.1333,
102.14 67.79 32.19 15.14 7.41 3.80 ¢ = 102.1403, R= 0.99

As can be seen, the determination coefficient isalincases very high, hence the Zipf-
Alekseev function is an adequate expression ofghenomenon. The parameterepresents
always the beginning (first value) of the functigarameteb is situated in the vicinity of -1
and parametea in the vicinity of zero. It seems that we, perhagggproach a law expressed
on a very high abstraction level.

In order to characterize the complete field we pota the criterion of Ord and present
the results in Table 3.5.

Table 3.5
Ord’s criterion for motif-length in individual text
Text I S Text I S Text I S
1 0.69 1.36 15 0.86 1.76 29 0.61 1.51
2 0.83 2.01 16 0.69 1.67 30 0.57 1.18
3 0.79 1.57 17 0.70 1.65 31 0.68 1.69
4 0.70 1.24 18 0.84 1.71 32 0.71 1.69
5 0.71 1.28 19 0.84 1.42 33 0.64 1.47
6 0.86 1.36 20 0.57 1.13 34 0.75 1.78
7 0.73 1.54 21 0.57 1.26 35 0.61 1.601
8 0.71 1.59 22 0.61 1.60 36 0.76 1.50
9 0.59 1.30 23 0.63 1.70 37 0.67 1.32
10 0.73 1.62 24 0.56 1.01 38 0.74 1.23
11 0.86 2.09 25 0.61 1.17 39 0.76 1.63
12 0.68 1.40 26 0.86 1.71 40 0.80 1.46
13 0.69 1.49 27 0.69 1.28 41 0.70 1.68
14 0.71 1.43 28 0.65 1.53 42 0.70 1.47

The results are graphically presented in Figure 34 and 3.5.
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Ord's criterion for motif length
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Figure 3.4. Ord’s criterion for male texts
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As can be seen, the length of motifs is not syrictincentrated as that of types, but both male
and female texts are positioned above the Ordésdimd lie rather in an ellipse. The I-value of
male texts is slightly greater than that of fentabds. Presented in a common figure, one can
see that there is some background mechanism dariagstrong stylistic concentration.

Ord's criterion for motif length
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Figure 3.5. Ord’s criterion for motif-length in fede and male texts
Again, both the homogeneity of, say, texts writbgnmen/women or the difference between
men and women can be tested. Here we shall perfegraly the same test as above. We add
all frequencies of individual lengths with femaéxts and male text separately and obtain the
results presented in Table 3.5.

Table 3.5
Frequencies of motif lengths in male and femaléstex

Length 1 2 3 4 5 6 7 8 10
Female | 2467 1767 1023 494 212 781 3 1
Male 2800 1910 1016 458 187 614 4

Performing the usual chi-square test for homoggve& obtain chi-square = 1.79 with DF =
9 yielding P = 0.99. Hence we may preliminarily gqicthat motif lengths of adnominals in
Russian do not differ between male and female vgrite

4. Conclusions

Adnominals are only one of the many phenomena eftdxt. They can be attained by
classifying some words or expressions of the tdrtwever, different linguists may perform

the classification in different ways. The approxiima to some real phenomenon can be
judged only if one sets up hypotheses and tests tgng statistical tests. The hypotheses
may be (preliminarily) considered as corroboratethe results are positive. But one never
knows whether the phenomenon behaves in the samenvadl languages. Nevertheless, in
the mean time one can make some further stepscim auvay that the given entities are
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ordered in more abstract classes. Here we triednedyze the motifs of adnominals. A

different way would be the study of runs of adnaatsn forming of Belza-chains based on
adnominals taking into account also the sentendessifying “hrebs” and studying their

motifs, correlating the above results with othesgarties of the texts, etc. Evidently, this is a
way without end.

Appendix

Female authors

Words Ad-
Author Title Year in the .
nominals
abstract

T1 . Rubinovaja vernost(Rubyfidelity). 2007 3723 614
S. Demidova | Novel.
T2 Kleopatra s parashjutonfCleopatra
D. Dontsova | with a parachutg Novel. 2013 4294 612
T3 In', Jan' i vsjakaja drjan' (Yin-yang
D. Dontsova | and various stujf Novel. 2008 4559 556
T4 Prodjuser koz'ej mordyProducer of
D. Dontsova | dirty tricks). Novel. 2008 4082 600
T5 Kazn' bez zlogo umysléExecution
A. Marinina without bad intentions Novel. 2015 4053 616
T6 N S_techenle obstojatel'st{Coincidence of 1992 2591 370
A. Marinina circumstancesiNovel.
T7 :
A Marinina Ukradennyj son(Stolen dreamNovel. | 1994 4605 637
T8 Belaja golubka Kordovy{White dove of
D. Rubina Cordovg. Novel. 2009 4352 848
T9 Poslednij kaban iz lesov Pontevedra

. (The last boar from the woods of 1998 3055 653
D. Rubina

Pontevedra Novel.

T10 _ Topolev pereuloKTopolev alley. Long 2015 3835 858
D. Rubina story.
T11 :
V. Tokareva Lavina (Avalanché. Long story. 1995 4532 508
T12 : .
V. Tokareva Moi muzhchiny(My mer). Long story. | 2015 4565 652
T13 Tihaja muzyka za stendfSoft music
V. Tokareva | behind the wa)l Long story. 2012 4537 644
T14 Damy i gospoddLadies and
L. Tret'jakova | gentlemeh Novel. 2008 3180 572
T15 Krasavitsy ne umirajuiBeatiful women
L. Tret'jakova | don’t die). Novel. 1998 2982 734
T16 :
L. Ulitskaja Zelenyj shate{Green marquee Novel.| 2011 4437 884
T17 Iskrenne vash Shurik(Yours truly
L. Ulitskaja Shurik. Novel. 2006 3796 957
T18 Oligarh s Bol'shoj Medveditsy 2004 4749 587
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T. Ustinova Qligarch from the Big Dippgr Novel.
T19 . Vseler_lsku zagovo(Cosmic 2016 4298 467
T. Ustinova conspiracy. Novel.
T20 .
T Ustinova Moj general(My genera). Novel. 2002 4076 567
Male authors
Author Title Year Words in the Ad-
abstract nominals
T21
B. Akunin Table-Talk. Story. 2006 3966 608
T22 . Pikovyj valet(Jack of spadgs 1999 4043 650
B. Akunin Long story.
T23 Turetskij gambit(Turkish
B. Akunin gambi). Novel. 1998 5225 i
T 24 Piran'ja. Vojna oligarhov
(Piranha. War of oligarchs 2007 2573 354
A. Bushkov
Novel.
T25 Piran'ja protiv vorov(Piranha
A. Bushkov against thieves)Novel. 2001 3834 673
T 26 Tanets BeshenqgfThe dance of
A. Bushkov the rabid. Novel. 2001 4839 767
T 27
M. Veller Laokoon. Story. 1993. 2438 375
T28 Marina.
M. Veller Long story. 1993 7557 1292
T29 Pjatiknizhie (The Toral). Long 2009 3461 762
M. Veller story.
T30 Inostranka (A foreign womaj 1986 2802 461
S. Dovlatov Long story.
Predisloviek sborniku
rasskazov €hemodam i
T31 rasskaxrepovye finskie noski
S. Dovlatov (Preface to the collection of 1986 3100 386
storiesSuitcaseand the story
Crepe Finnish socls
T 32 Filial (The branch Long 1987 3079 506
S. Dovlatov story.
T33 Russkaja krasavitsgRussian
V. Erofeev beauty. 1990 4206 517
T34 o
D. Koretskij Antikiller. Novel. 1995 2948 422
T35 o
D. Koretskij Antikiller -5. Novel. 2014 3937 528
T 36 o
D. Koretskij Antikiller-6. Novel. 2016 2815 414
T37 Operatsija “Burning Bush”
V. Pelevin (Operation “Burning Bush). 2010 3392 676
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T 38 V. Pelevin | Assasin 2008 3565 487

T39 V. Pelevin | Crecheskivariant (Greek 1997 2801 616
variant). Novel.

Tao Obitel' (Conver:. Novel. 2014 4523 618

Z. Prilepin

T41 . ;

Z. Prilepin Patologii (Pathologie$. Novel. | 2005 3968 664

T 42_ . Sheramin' (Cher ameh 2016 3774 457

Z. Prilepin Story.
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Commentary

A commentary on “The Now-Or-Never Bottleneck: A Furdamental
Constraint on Language”, by Christiansen and Chater(2016)

Ramon Ferrer-i-Cancho

In a recent article, Christiansen and Chater (2@ité3ent a fundamental constraint on lan-
guage, i.e. a now-or-never bottleneck that arises four fleeting memory, and explore its
implications, e.g., chunk-and-pass processing,jrong a framework that promises to unify
different areas of research. Here we explore amtditisupport for this constraint and suggest
further connections from quantitative linguistiecglanformation theory.

(a) Further support for the now-or-never bottleneck

Memory limitations are at the core of the now-owerebottleneck. In section 3 of their
article, Christiansen and Chater (2016) review Jgsthblished facts from psychological
experiments on memory constraints. Further supfaortthis view comes from statistical
research showing that, for instance, the probgttiat two syntactically related words are at
a certain distance in a sentence decays exporgmtigih distance in sentences of the same
length (Ferrer-i-Cancho 2004). This decay of prdigbmight be mirroring an exponential
decay of memory as a function of time. A power-id@cay has been reported when mixing
distances from sentences of different length (LO07), but this result could be an artefact of
mixing information from sentences of different l&ém@Ferrer-i-Cancho and Liu 2014).

In section 6.1.2, the authors review the staast@vidence of one implication of the
now-or-never bottleneckThe prevalence of local linguistic relatidngresented in section
1). Further confirmation of this prediction of tm®w-or-never bottleneck is provided by
statistical analyses showing that

- About 50% of adjacent words are linked syntactyc@fluret 2006) and about 50% of
dependencies involve adjacent words (Ferrer-i-Car2€l94; Liu 2008). This might be
reflecting the need to recode the input as it coamlesg (Christiansen and Chater
2016).

- Constraints of syntactic dependencies such as nitharfaon-crossing dependencies)
could be a side effect of pressure for linguisétations to be local (Ferrer-i-Cancho
and Gomez-Rodriguez 2016b and references therein).

The latter finding is of enormous theoretical intpoce: it frees grammar, the language
faculty,... from the responsibility of the rather Idwequency of crossing dependencias

' Complexity and Quantitative Linguistics Lab. LARGResearch Group, Departament of Computer
Science, Universitat Politecnica de Catalunya (URCImpus Nord, Edifici Omega, Jordi Girona
Salgado 1-3. 08034 Barcelona, Catalonia (Spaimn@h+34 934134028.

E-mail: rferrericancho@cs.upc.edu.
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real languages. Connecting the dots, one couldledachat the now-or-never bottleneck
predicts a structural property of syntax. That ptaments connections between chunk-and-
pass and a wide range of linguistic phenomenathigaiuthors indicate at the end of section
6.1.2. From a theoretical perspective, dependegrogth minimization not only predicts that
crossings dependencies should have a low frequé¢Reyrer-i-Cancho 2014b, Ferrer-i-
Cancho and Gémez-Rodriguez 2016b) but also thastensy of branching and its direction,
and the fixed order of certain kinds of syntacttationships, e.g. adjective-noun (Ferrer-i-
Cancho 2015a-b). The now-or-never bottleneck igiafufor the development of a par-
simonious theory of syntax (Ferrer-i-Cancho and @s#Rodriguez 2016a).

Christiansen and Chater (2016) propose a unifggataach across scales, from the
sentence scale to the historical/biological scalesmg through the individual scale (Fig 3 of
their article). Interestingly, the hypothesis ofvard order permutation ring that constrains
word order evolution (Ferrer-i-Cancho 2015a) carrdieterpreted as another implication of
the now-and-never bottleneck at the historical lleUader pressure for dependency length
minimization, that ring predicts that the developinef SVO order from SOV is more likely
than the development of OVS from SOV, although %O and OVS are convenient from
the perspective of dependency length minimizatidrerrer-i-Cancho 2015a), in full
agreement with historical data (Gell-Mann and Rnl#611).

(b) The now-or-never bottleneck as a solution to zles

The now-or-never bottleneck and its implicationa b&lp us to understand various puzzles.
As we mentioned above, the probability that a sgtitadependency involves words at a
certain distance decays exponentially with distameeslows down for distances about 4-5
onwards in Czech (Ferrer-i-Cancho 2004; see Fi§.ahd D). The point is: if the length of a
syntactic dependency is a burden, why the decathaif probability slows down at some
point? The paradox could be solved hypothesizirdh@nk-and-pass strategy and multiple
levels of representation to fight against memoryititions at long distances, supporting
Christiansen and Chater’s (2016) view. Interestingl distance of 4-5 could be related with
the size of word chunks at some level. Supposedigyaendents can go eihter to the left and to
the right of their head. Then a crossover at degahtranslates into a chunk size ad+2.
Applying this theoretical argument, the crossouedistance 4-5 words yields chunk sizes of
9-10 words. In contrast, if dependents can go @tlypne side of their head (consistent
branching), a crossover at distamiceanslates into a chunk sized#1 and then the crossover
at distance 4-5 yields a chunk size of 5-6 word fielationship between that crossover and
chunk size should be investigated with the helgerfendency treebanks.

Another puzzling fact comes from analyses of themh of the sum of dependency
lengths as a function of sentence length: this sutmelow a random baseline (supporting
dependency length minimization) but clearly abdwe theoretical minimum, the one that is
obtained by solving the minimum linear arrangenm@oblem (Ferrer-i-Cancho 2004, Ferrer-
i-Cancho and Liu 2014). The question is: why aral ranguages not getting to that
minimum? One answer is that dependency length nmaitnon is in conflict with other
principles or that pressure to minimize dependdeogths increases with the length of the
sentence (Ferrer-i-Cancho 2014a). A more interggtimssibility follows from Christiansen
and Chater's now or never bottleneck: an onlineremental, chunk-and-pass language
production would lead to suboptimal linear arrangeta and the real sum of dependency
lengths would reflect it. Real sentences are uhlike be optimized following the batch
processing that algorithms for solving the minimdimear arrangement problem imply
(Chung 1984; Shiloach 1979).
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(c) Conflicts between implications of the now-or-neer bottleneck

At the beginning of section 1, the authors enuneethé implications of the now-or-never
bottleneck:

2. The prevalence of local linguistic relations

4. The use of prediction in language interpretatind production.

Some aspects of these two implications are incablpatthe word order that maximizes
locality is incompatible with the word order thataxmmizes prediction (Ferrer-i-Cancho
2014a). That conflict could be one of the reaswhy the sum of dependency lengths of
sentences does not get to the theoretical minimagrexplained in (b)). This kind of conflict
is reminiscent of other conflicting constraintslanguage optimization at the level of the
mapping of words into meanings (Ferrer-i-Cancho3200

Conflicts between implications are not a problesn the now-or-never bottleneck.
They may simple illuminate the wide range of sao§ adopted by language and why
languages keep evolving.

(d) Further insights from the information theory

In section 6.1.3, the Christiansen and Chater (R0drfie “The problem of encoding and
decoding digital signals over an analog serial chahis well-studied in communication
theory (Shannon, 1948)—and, interestingly, thetgmis typically adopted look very different
from those employed by natural languédge.

The authors are missing recent research basedamation theory predicting solutions that
resemble a lot those of natural language: dualitpaiterning (Plotkin and Nowak 2000;
relevant for section 6.1.4), Zipf's law for wordefuencies (Ferrer-i-Cancho 2016a,
Prokopenko et al 2010, Ferrer-i-Cancho 2005), Zifd#iv of abbreviation (Ferrer-i-Cancho et
al 2015), Menzerath’s law (Gustison et al 2016)arkct principle of contrast (Ferrer-i-
Cancho 2017), a vocabulary learning bias in childfeerrer-i-Cancho 2017),...

Information theory can make even more generaligtieds on language and beyond.
Power-law-like distributions such as Zipf's law farord frequencies can be regarded as
manifestations of critical-like behaviour (Kelloat2010). In general, the critical-like behavi-
or that many natural systems such as language iexiaib be explained using information
theory: ‘criticality turns out to be the evolutionary stabtaitcome of a community of
individuals aimed at communicating with each otteecreate a collective entityHidalgo et
al 2014).

As the authors say,tife Now-or-Never bottleneck provides a constantsguee
towards reduction and erosion across the differémtels of linguistic representation,
providing a possible explanation for why grammadizstion tends to be a largely
unidirectional processbut there are even stronger predictions that lsammade from the
now-or-never bottleneck. The authors argue thhe “brain must compress and recode
linguistic input as rapidly as possibileo deal with the “Now-or-Never” bottleneck. It is
precisely a generalized principle of compressibe (hinimization of the mean energetic cost
of units) that predicts three linguistics laws: Z&daw for word frequencies (Ferrer-i-Cancho
2016a), Zipf's law of abbreviation (Ferrer-i-Cancled al 2015) and Menzerath’'s law
(Gustison et al 2016). Furthermore, that princigeld be related to the principle of depend-
ency length minimization: compression can help éduce the actual distance between
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syntactically related words when measured in sigabr phonemes (Ferrer-i-Cancho 2015b).
Thus, memory limitations could promote compressioross levels and domains.

We hope that our comments stimulate further rebearquantitative linguistics.
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